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Introduction

The Alaska Department of Transportation and Public Facilities (DOT&PF) is proposing the
Parks Highway MP 305-325 Reconstruction project. As part of this project, the Northern Region
Material Sections (NRMS) was tasked with locating a suitable source for the material required
for the embankment rehabilitation. This investigation was performed by NRMS and involved
exploring the developed and undeveloped areas of Rex Pit Material Site, MS 37-2-069-2 (Figure
1). Previous investigations were accomplished predominately with test trenches and auger
drilling. The most recent findings are documented in Supplemental Material Site Investigation
Parks Hwy M.S. 37-2-069-2, 2004. The majority of the area investigated in 2004 has
subsequently been developed. Data from test trenches excavated in 2004 that are located in the
undeveloped portion of the material site is included in this evaluation. Areas of the current
undeveloped portion of this site that have not been previously evaluated were targeted during this
geotechnical investigation. This material site investigation included:

e Drilling 3 test holes and excavating one test trench in the developed portion of the
material site;

e Drilling 16 test holes and excavating two test trenches in the undeveloped portion of the
material site;

e Submitting 26 samples to MAPPA Test Lab for Moisture content and Organic content
analysis;

e Submitting 29 samples to MAPPA Test Lab for USCS classification;

e Submitting 3 samples to MAPPA Labs for L.A. Abrasion and Degradation of Aggregate
testing.

Summary

A geotechnical investigation of the developed and undeveloped portions of MS 37-2-069-2 (Rex
Pit) was completed to verify the quantity and quality of usable construction material (Figure 2).
An area of approximately 80-acres was explored using geotechnical drilling with a test hole
spacing of 270 to 500-feet. In addition, three test trenches were excavated and twelve samples
were collected for quality index testing.

In the developed portion of the site there is no overburden. The resource layer is poorly-graded
gravel with cobbles and boulders, poorly-graded gravel with sand with cobbles and boulders,
poorly-graded gravel with silt and sand with cobbles and boulders, well-graded gravel with sand
with cobbles and boulders, and well-graded gravel with silt and sand with cobbles and boulder
which is present from the surface to the maximum depth of trenching and drilling. Trenches were
excavated to depths ranging from 9.5 to 14-feet below ground surface (bgs) and test holes were
drilled to depths ranging from 18 to 46.5-feet bgs. Deposit geometry allows for the presence of
approximately 1.3-million yard® of material using an average thickness of 30-feet and an area of
29-acres.
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In the undeveloped portion of the site the average overburden depth is 2.75-feet. The resource
layer is poorly-graded gravel with cobbles and boulders, poorly-graded gravel with sand with
cobbles and boulders, poorly-graded gravel with silt and sand with cobbles and boulders, well-
graded gravel with sand with cobbles and boulders, well-graded gravel with silt and sand with
cobbles and boulder, silty sand with gravel, and poorly-graded sand with silt and gravel which is
present from the surface to the maximum depth of trenching and drilling. The only exception to
this was observed in TH21-1024 where poorly-graded sand with silt and gravel was encountered
below the resource layer at 23.5-feet bgs. Test trenches were excavated to depths ranging from
9.5 to 13-feet bgs and test holes were drilled to depths ranging from 11 to 27-feet bgs. Deposit
geometry allows for the presence of approximately 2.2-million yards® of material using an
average resource thickness of 15.75-feet and area of 48-acres.

Ground water was not encountered in any test holes or test trenches. Frozen ground to a depth of
9-feet bgs was encountered in the developed portion of the site. Frozen ground was encountered
in the undeveloped portion of the site at depths ranging from 0.5-2.0-feet bgs.

Physical Setting

Location

The Rex Pit material site is located on the southeast side of the Parks Highway at MP 277 in
Section 13, Township 008 South, Range 009 West of the Fairbanks Meridian. Geographic
coordinates of the Rex Pit are 149.2456921°W 64.2214924°N (Map Datum WGS 84).

Climate

The project site is located within the continental climatic zone of Alaska (Hartman and Johnson,
1984), characterized by mild summers, long cold winters, and relatively low precipitation and
humidity. Mean annual temperatures range from summer time highs of 74°f to winter time lows
of -12°f. Climate data for the project area was collected at the Nenana Alaska, Municipal Airport
and is summarized in Table 1.

Table 1. Climate data for Nenana, Alaska.

<
=]
Average Max. Temperature (f) 5.3 14.8 24.4 452 62.5 72.4 73.2 66.8 55.4 34.5 152 8.2 39.8
Average Min. Temperature (f) -11.6 -5.5 0.6 22.7 38.5 49.2 52.8 48.0 37.4 20.8 0.5 -8.7 20.4
Average Total Precipication(in 06 04 04 03 06 18 23 23 14 09 08 0.6 12.4
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Thermal Indices

The following freeze/thaw indices (Table 2) are based on climate data collected at Nenana,
Alaska. The thawing index, or degree-days above freezing, is a measure of thawing that occurs
during the year. The air thawing index listed below is the average of the annual thawing-degree-
days (TDD) for the last thirty years. The design thawing index is the average of the three
warmest (highest) TDD values over the same period. Likewise, the air freezing index, or degree-
days below freezing, can be used to calculate the depth of ground freezing during winter. The air
freezing index listed below is the average of the annual freezing-degree-days (FDD) for the last
thirty years. The design freezing index coldest is the average three coldest (highest) FDD values
for the same period.

Table 2. Freezing degree days/Thawing degree days for Nenana, Alaska.

Index Value
Air Thawing Index 3776 Fahrenheit Degree-days'
Air Freezing Index 4418 Fahrenheit Degree-days'
Design Thawing Index 3926 Fahrenheit Degree-days®
Design Freezing Index 6230 Fahrenheit Degree-days?
1) Calculated from 1991 through 2020 daily average temperatures 2) Calculated from monthly average temperatures from 1991 through 2020

Geology

According to Physiographic Divisions of Alaska (Wahrhaftig, 1965), the project is located in the
Tanana-Kuskokwim Lowlands, a broad depression bordering the Alaska Range on the north.
Coalescing outwash fans extending northward from the Alaska Range slope 20 to 50-feet per
mile to flood plains in the lowlands. The project area drains to the Nenana River flowing
northward to the Tanana River. Discontinuous permafrost in found throughout the area. The
project area was mapped as glacial outwash gravel (Figure 3) deposited during Pleistocene aged
glaciation (Wahrhaftig, 1970).

Seismicity

The project area is located in the Interior Alaska seismic source region of Kohler and Carver
(2018) south of the north-northeast trending Minto, Fairbanks, and Salcha seismic zones.
According to the United States Geological Survey (USGS) online earthquake catalog, since 1900
111 earthquakes of magnitude 5.0 or greater have occurred within 100-miles of the project area
(Figure 4), including four earthquakes magnitude 7.0 or higher. The most prominent recorded
earthquake in interior Alaska was the M 7.9 November 3, 2002, Denali fault earthquake.

The project area is located approximately 60-miles north of the main trace of the Denali Fault
system which crosses the Parks Highway at MP 215.

The USGS online deaggregation calculator indicates there is a 10% probability of the peak
horizontal ground acceleration exceeding 0.199g in 50-years with a mean return period of 475-
years. This calculation was made using a 2007 database and used a velocity of 760 m/s assigned
to the boundary between National Earthquake Hazard Reduction Program (NEHRP) site
classifications B and C (FEMA 450 provisions, 2003).
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Field Investigation

Drilling, Trenching, and Sampling

A total of 19 test holes were drilled and 3 test trenches excavated to assess the potential of
developing the expansion area of this materials site (Figure 2). Field investigations were carried
out by NRMS Engineering Geologist A. Jemison, and NRMS drillers M. Sousa, T. Hartford, T.
Babin, and P. Lanigan on December 2"-10%, 2021 and January 19'"- February 5%, 2022. A track
mounted CME 850 drill rig equipped with 6-inch outside diameter (O.D.) solid-stem augers and
8-inch O.D. hollow-stem augers was used for this investigation. Test trenches were excavated
using a John Deere 225D excavator operated by NRMS driller P. Lanigan. A total of 12 samples
from a potential resource horizon were collected from test trenches from which 3 composite
samples were submitted for index testing which included Los Angeles Abrasion and Degradation
of Aggregate. A total of 26 samples from a potential resource horizon were collected from test
holes and submitted for index testing of moisture content, organic content, and USCS
classification. Test hole and test trench logs are presented in Appendix A.

Locations of test holes in the field were determined using a Garmin GPSmap 62s hand held GPS
(datum WGS 84) with an accuracy of +/- 50-feet. Elevation of test holes was obtained by
plotting test holes on a LIDAR digital elevation model surface in ArcPro GIS and using a
geoprocessing tool to extract the elevation at that location. Test holes were backfilled with
cuttings or bentonite hole plug.

Samples were collected from auger cuttings during solid-stem auger drilling or split-spoons
during standard penetration tests conducted during this drilling. Samples were collected from
excavated material from test trenches. Samples were placed in double-layered Ziploc® brand
bags or woven poly bags labeled with permanent marker for storage and transported to the
MAPPA Test Lab in North Pole Alaska. Index testing results are presented in Appendix B.

Laboratory data

Soil samples and test hole conditions were logged in the field following the criteria in the Alaska
Geotechnical Procedures Manual (2007) and using the Unified Soil Classification System. In
addition the Alaska Guide to Description and Classification of Peat and Organic Soil and the
Description and Classification of Frozen Soils were used to describe organic rich or frozen
subsurface conditions (see keys in Appendix D). Selected samples were tested in accordance
with ASTM/AASHTO methods for a determination of any one or a combination of the following
properties:

e C(lassification (particle size distribution)
Moisture content

Atterberg Limits

Organic content

Los Angeles Abrasion

Degradation of Aggregate



Table 3. Index test reference numbers

Test Method AASHTO ASTM
Index Tests
Gradation T27 C136
Liquid Limit T89 D4318
Plastic Limit T90 D4318
Moisture Content — Aggregate Soil T255 C566
T265 D2216

Organic Content (Burn) T267
Los Angeles Abrasion T96 Cl131
Degradation ATM T313
USCS Classification D2487

Material Site Investigation

Location and Access

The Rex Pit material site is located on the southeast side of the Parks Highway at MP 277 in
Section 13, Township 008 South, Range 009 West of the Fairbanks Meridian. Geographic
coordinates of the Rex Pit are 149.2456921°W 64.2214924°N (Map Datum WGS 84). Access to
the undeveloped portion of the material site is through the existing pit. The site is located on an 8
to 10-foot high terrace of sand and gravel that contains cobbles and boulders. The terrace is a
depositional / erosional feature of past glacial outwash activities. The mined area extends for
approximately 2500-feet parallel to the Parks Highway and is up to 650-feet wide. In 2004, the
average depth of excavation is 10-feet, with the deepest part 60-feet below the original ground
surface.

Land Status
The material site is located on land managed by State of Alaska, Department of Natural
Resources, operating under Material Sale Contract ADL 419468, expiring February 20, 2025.

Clearing and Stripping

Clearing will not be necessary in the existing excavation. The undisturbed portions of the site
have a moderately dense stand of 1 to 4-inch diameter black spruce with scattered 2 to 6-inch
diameter aspen and a thin moss cover. These areas are mantled with up to 5.0-feet of brown silt
overburden. Clearing and stripping debris from the existing excavation was placed on the
northeast side of the pit. Designated waste areas 100-ft wide encompass the site along the
property lines.

Water table
Ground water was not encountered in any test holes or test trenches.

Frozen Ground

Frozen ground was encountered in the developed portion of the site to a depth of 9-feet bgs.
Frozen ground was encountered in the undeveloped portion of the site to depths ranging from 0.5
to 2.0-feet bgs in some test holes. In other test holes, no frozen ground was observed.



Available Material

This investigation explored an area of approximately 80-acres within the DNR material site to
depths up to 46.5-feet (bgs). A volume of material on the order of 3.5 million-cubic yards is
estimated to be present at this site. This site is capable of producing Select Material Type A, B,
and C (Figure 5).

In the developed portion of the site there is no overburden. The resource layer is poorly-graded
gravel with cobbles and boulders, poorly-graded gravel with sand with cobbles and boulders,
poorly-graded gravel with silt and sand with cobbles and boulders, well-graded gravel with sand
with cobbles and boulders, and well-graded gravel with silt and sand with cobbles and boulder
which is present from the surface to the maximum depth of trenching and drilling. Trenches
were excavated to depths ranging from 9.5 to 14-feet below ground surface (bgs) and test holes
were drilled to depths ranging from 18 to 46.5-feet bgs. Deposit geometry allows for the
presence of approximately 1,325,000-yard? of Select Material Type A, B, and C. The results of
laboratory gradation tests show that none of the samples analyzed failed to meet the Standard
Highway Material Specifications for Type A or B.

The developed portion of the site is estimated as capable of producing:

e 820,000-yards’ Select Type A
e 505,000-yards® Select Type B

In the undeveloped portion of the site the average overburden depth is 2.75-feet. The resource
layer is poorly-graded gravel with cobbles and boulders, poorly-graded gravel with sand with
cobbles and boulders, poorly-graded gravel with silt and sand with cobbles and boulders, well-
graded gravel with sand with cobbles and boulders, well-graded gravel with silt and sand with
cobbles and boulder, and silty sand with gravel which is present from the surface to the
maximum depth of trenching and drilling. The only exception to this was observed in TH21-
1024 where poorly-graded sand with silt and gravel was encountered below the resource layer at
23.5-feet bgs. Test trenches were excavated to depths ranging from 9.5 to 13-feet bgs and test
holes were drilled to depths ranging from 11 to 27-feet bgs. Deposit geometry allows for the
presence of approximately 2,186,750-yards> of Select Material Type A, B, and C.

The results of laboratory gradation test show that 3 of the 21 samples analyzed failed to meet the
Standard Highway Material Specifications for Type A or B.

The undeveloped portion of the site is estimated as capable of producing:

e 1,735,000-yards® Select Type A
e 86,750-yards® Select Type B
e 365,000-yards® Select Type C

Three samples collected from test trenches were submitted to MAPPA Test labs for L.A.
Abrasion and Degradation of Aggregate index testing. All three samples submitted meet
specifications for all crushed products (Table 4). Cobbles and boulders were found in all test
holes and test trenches. Field cobble counts were conducted on material excavated from test
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trenches and the results are summarized in Table 5. Complete cobble count logs with lithology
percentages are reported in Appendix C.

Table 4. L.A. Abrasion and Degradation of Aggregate summary.

LA Degradation
Sample Soil Classification P200 Abrasion Loss
% %
Sand and 2.1-17 17-23 79-84
Gravel GP (3) 3) 3) (3)
Table 5. Cobble count summary
. Total +3" +3"
Tt || Corepondine | wigne | weihe | weigh
(Ib.) (Ib.) %

360 150 42%

TT21- 6 415 50 12%

1019 9 400 80 20%

21-2064 >

13 430 97 23%

0

21-2066 395 30 8%

TT21- 6 410 50 12%

1020 9 410 60 15%

12 430 40 9%
380 75 20%

0

TT21- 6 212071 425 100 24%
1021 9 410 60 15%

12 430 0 0%
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TH ID | Latitude | Longitude | Elevation (ft)
TH21-1012| 64.22117 | -149.243921 729.1
TH21-1013( 64.221791 | -149.238796 799.5
TH21-1014| 64.221813 | -149.241138 785.2
TH21-1015( 64.221814 | -149.233418 794.5
TH21-1016( 64.222832| -149.234 790.2
TH21-1017| 64.223745| -149.232899 783.0
TH21-1018( 64.225163 | -149.232418 766.4
TH21-1022 64.222548 | -149.239805 782.3
TH21-1023| 64.222885| -149.237162 802.0
TH21-1024| 64.223833 | -149.235944 783.9
TH21-1025| 64.225189| -149.235149 772.8
TH21-1026( 64.225231 | -149.237042 774.5
TH21-1027| 64.224597 | -149.237847 781.8
TH21-1028| 64.223581 | -149.238286 799.8
TH21-1029( 64.220285 | -149.248089 760.5
TH21-1030( 64.224212| -149.241032 719.1
TT21-1019| 64.222149| -149.243609 755.2
TT21-1020( 64.224609 | -149.233707 796.7
TT21-1021 | 64.221732 -149.235301 784.4
TT04-01 | 64.22222 | -149.24462 -

TT04-02 | 64.22307 | -149.24454 764.3
TT04-03 | 64.22304 | -149.24285 -

TT04-04 | 64.2241 | -149.24285 758.9
TT04-05 | 64.22413 | -149.24065 -

TT04-06 | 64.22409 | -149.23869 798.1
TT04-07 | 64.22324 | -149.23831 803.1
TT04-08 | 64.22298 | -149.24078 785.1
TT04-09 | 64.22257 | -149.24199 -
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

A, Jemison

Field Geologist

Field Crew P. Lanigan, M. Sousa, T

— - AnIZan, WA, ousa, 1.

Babin

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

Project
Project Number _0A45028. 60657

Material Site

FINAL TEST HOLE LOG

MS 37-2-069-2 Rex Pit

Sheet 1 0of 2

MS 37-2-069-2

Test Hole Number _1H21-1012
Total Depth 49.5 feet
Dates Drilled 12/2/2021 - 12/7/2021

Equipment Type CME 850

Station, Offset

Latitude, Longitude N64.22117°. W149.24392]|

Weather Light Snow, -10F
TH Finalized By __Tannenbaum Vegetation Elevation 729.1
Sarmple Data = Ground Water Data____ | GENERAL COMMENTS,
— =) While Driling After Drilling
4 2 : |t % Depth in (ft)
£ @ = ] = @ -
i w € |&| 8 2 & Time
= 3 |El B =
AHHERER R A
Sl 5 B35 5| B |5 E2)E|2| & [ome
o =z 1] 0Z|Www
5 SUBSURFACE MATERIAL TEST RESULTS o
2| 21-031 | sor . g Bn Poorly-graded GRAVEL w/ Silt & Sand | 21-0131{0.0-05) i
8 w/ Cobbles and Boulders
14 0/0 dry, medium dense, Coarse to fine 19
8, - Subrounded to Angular Gravel, 1
2 (d} Litholgies include: gabbro, diorite, 2
_-‘7‘ flint, graywacke, conglomerate, ]
" graywacke, and gneiss
3 - 30. 3
(I ]
41 n %Z 21-0132 (4.06.0) 47
— ?Oé USCS=GP-GM 1
5 2 | 210132 :; 51 lfb Eﬁ)y;g;% 5 4
:7 ‘;' o) ORG=2.6% 1
" o o ‘]
‘/_Oj;‘ PL=NV 1
7 A ;D 7
g D."’Q,é.- 3 )
SAND (determined by drill reaction) |
No gravel noise for 1 foot prior to
- [SI g -
¢ 5 sample 21-0133 (90105 9
2 | 2o [ 13 Bn Poorly-graded SAND w/ Gravel usCs=sp 1
F 104 i I w/ Cobbles iy 10
ELS dry to moist, medium dense, Coarse to| orgoq s 1
L 14 medium Sand, Some subangular LL=NV 114
fine gravel. Cobble in bottom of shoe| PI=nP
5 PL=NY 1
Bk . GRAVEL (determined by dril reaction) 127
“ 13 After cobbles increase in gravel noise 5
- 14 4 s . 14 4
6 /’ Bn-Gy Well-graded GRAVEL w/ Silt & 21-0134 [14.0-16.0)
“ 20 (8 Sand i
r 15 a (2o — 43 .- w/ Cobbles and Boulders 159
= 2 dry to moist, medium dense, Coarse to 1
- 16 * fine Subrounded to Angular Gravel, 16
Litholgies include: gabbro, diorite, |
flint, graywacke, conglomerate,
r 171 graywacke, and gneiss 177
F 18 4 18
o 19 4 ] o 21-0135 [19.0-20.0} 199
A | 210138 e USCS=GW-GM ]
n 4 P200=5.3% 4
20 % 20
ORG=2.1% 1
- 21 4 LL=NV 21 -
PI=NP
PL=NV 1
- 224 224
- 23 23
L 24 ) m 2owzzanzse 2t
@ [ 2oz —- 1
- 254 254

o

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.

[X] CME Auto Hammer D Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AK DOT - APRIL 2020.G0T 4/7/22

Geology Section

STATE OF ALASKA DOT/PF
Northern Region Matetials

FINAL TEST HOLE LOG Sheet 2 of 2

Test Hole Number _TII21-1012

Sample Data =
= |- H
A Elr. |2
3]s R REERLNE
| 2 [2u|8| B | S |8 E3|5|s] 2
= | B lag|5| 5 | & [E| B3|E8] B
s a |83 |2 E m |&|S5z|6|C| &
53 SUBSURFACE MATERIAL TEST RESULTS 25 |
F 26 26
F 274 274
r 281 281
" 294 " 2 21-0143 (29.0-30.0) 299
B | 2o [——
L | 301 30
F 314 31
- 32 1 32 1
F 334 33
L 34 34
1R 1
- | a5 35
L | 361 36
::jn ]
- i 374 37 A
F= 38 38
- 39 4 m 21-0144 (39.0-41.0) 397
5 USCS=GW 1
L J a | 21014 2 P200=4.7% 40
40 % | 204 8 25 PR00=4 7 40
P ORG=2.2% 1
- 4 = LL=NV 41
41 A 41
PL=NV 1
- 42 42
-] 437 43 7
B H I 21-0145 [44.0-46.0) Sl
- 454 2| 210148 ;Z 57 454
L 164 2IR 164
L | 471 474
- 48 48
L 49 e 5w NS (48 0-49.5) 49

Drilling Notes: Large cobbles abundant in hole. 20 feet of auger destroved as well as 3 teeth.

BOH
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FINAL TEST HOLE LOG

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1013
Project Number _0A45028. 60657 Total Depth 27 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 12/5/2021 - 12/5/2021
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Babin Weather Light Wind. -10F Latitude, Longitude_N64.221791°, W149.2387
TH Finalized By__Tannenbaum Vegetation Elevation 799.5
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t ke Depth in (ft)
2 ] PR o [
5 i £ |28 2 g Time
= S ||l T ]
s lehle| & | S |g| Exls|s| B [0
= s |3 |8| 5 5 |E| E2(2|8] B [ symbol
o [a] om | = z o |&|Sz|4|E 4]
5 SUBSURFACE MATERIAL TEST RESULTS o
Bn SILT NS(0.0-2.0) ]
- dry to moist, very soft, hi Org, Low
r T A NS Plasticity and Slow Dilatency, Lots of| 17
roots and wood chunks in sample 1
= 2 - 2 -
- 34 3 4
L i @ |, hS Gy Poorly-graded GRAVEL w/ Silt & Sand 21-0136 (3.54.5) ; _
4 G gg\/.— w/ Cobbles and Boulders 4
. A ‘?‘ dry, medium dense, Coarse to fine ]
B 2 - subangular to rounded gravel v S ]
13 . 21-0137 (5.0-7.0)
- {,! Litholgies include: gabbro, diorite, USCS=GP-GM 1
- 6 - % | 21-m37 ;; g conglomerate, and gneiss. P200=58% 6
- 7 o] Interlayered GP-GM and GP. NMETOH ]
F 74 - [ =te— LL=NV 74
70 PI=NP f
L g B & PL=NY g
PO 1
o 9 4 lf@ 9 A
b e |
B 109 fo?z 21-0138(10.0-12.0y 10 ]
- 114 A | 210138 "/gf 11
o] *
- 12 Y 124
. % 5/ ]
7] 37"
- :?0 13 E:g.?ﬂ— 13
. yiepn ]
- | 14 ? 4 ]
B 157 18 210138 (15017.0) 15 -
Foof e |8 [aeess 1 3 16
- 17 N 17
- 18 4 184
F 194 194
L 20 4 - sorwpoeze 207
m USCS=GP 1
= 21 # | 210140 28 P200=3.7% 21 4
14 NM=2.0% ]
3 ORG=1.8%
F 221 LL=NV 22
PI=NP g
L 234 PL=NV 23 4
F 24 24
i 231 3 210141 (26.0-27.0) 25 ]
- 26 % | 2010 ; 12 26 4
13 1
27 e 27 A

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.

[X] CME Auto Hammer D Cathead Rope Method

18



FINAL TEST HOLE LOG

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1014
Project Number _0A45028. 60657 Total Depth 22 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 12/7/2021 - 12/7/2021
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Babin Weather Light to Heavy Snow, 14F Latitude, Longitude N64.221813°. W149.24117
TH Finalized By __Tannenbaum Vegetation Elevation 785.2
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t % Depth in (ft)
£ @ = sl o =] @ -
5 4 EREIREEE 2 | Time
= FE = ]
AHHERER R A
= s |3 |8| 5 5 |E| E2(2|8] B [ symbol
o [a] om | = z o |&|Sz|4|E 4]
SUBSURFACE MATERIAL TEST RESULTS
0 0
Bn SILT
dry to moist, hi Org 1
14 I
Gy-Bn Poorly-graded GRAVEL w/ Silt & 1
21 45/ Sand 2 1
D/:} w/ Cobbles ]
A B .
3 4 dry, volcanic and metamorphic gravels 3
,K._,&' and cobbles 3/4" to +3", Subangular -
;?b to rounded 1
4] % B, 20-0146 14.06.0) 4
o | 210146 /000/ L
- 5 < 9/0-2 5 4
0 '
L 6 - e 6
L, ] v o]
Oa
e 1
- 8 8
rog _
0
B Y7 5 210147 (9.012.0) 97
USCS=GP-GM g
P200=5.0%

+ 10 % KIM=0.4% 104
5 Z | 510147 ORG=21% i
gn 3 | 210147 ey

< | 114 = PI=NP 11
w PL=NY

- 124 124

- 134 134

- 14 4 ; 14 4

Less fines in sample due to larger gravels 21:0148(14.017.0}
coming up on auger spin up. 1

- 154 o 15
'g 210148 1

- 16 = 16

r 174 17

F 184 184

B 19 . 210149 (19.0-22.0) 197

é/ USCS=GPGM 1
: P200=5.1%

L 204 . B NM=0.4% 20
jﬂ 210149 a4 ORG=2.2% ]
= b ¥ LL=NY

o 214 ;-_E? E‘L—_Im 214

aﬂoé ]
22 24 e 224

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.

[X] CME Auto Hammer

[ cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1015
Project Number _0A45028. 60657 Total Depth 22 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 12/9/2021 - 12/9/2021
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Babin Weather Clear, 6F Latitude, Longitude N64.221814°. W149.2334
TH Finalized By__Tannenbaum Vegetation Elevation 794.5
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t ke Depth in (ft)
2 ] = |zl |2 > -
5 i £ |28 2 g Time
= FE = =
s lehle| & | S |g| Exls|s| B [0
= s |3 |8| 5 5 |E| E2(2|8] B [ symbol
a o |(om | = z o |&|Sz|4|E| &
SUBSURFACE MATERIAL TEST RESULTS
0 0
Bn SILT
dry to moist, hi Org, Low Plasticity and 1
1 Slow Dilatency, Lots of roots and 1
wood chunks 1
e GRAVEL (determined by drill reaction)
L 2 4 ‘o 2 4
] | 4
0o lg
- 3 ﬂo 3
b “of
7 i
- 4 - ﬂ 4 -
o Bn-Gy Well-graded GRAVEL w/ Silt & 21-0150(4.0-7.0)
Sand ]
- 5 - » w/ Cobbles and Boulders 5 -
| 210150 dry to moist, Coarse to fine subangular 1
) =N to rounded gravel, Cobbles to 35",
- 6 1 - Litholgies were a mix of igneous and 6 1
metamorphics. ]
= 7 - 7 -
- 8 - 8 -
B Y7 21-0151 (90-12.0) 97
USCS=GW-GM g
-] L 10-
5 AR ORG=2.5% i
gn 3 [ 21015 ey
F< | 114 = Pl=NP 114
w PL=NY
- 124 124
- 134 134
- 14 4 14 4
r 154 15 4
F 16 4 16 4
r 174 17
BOULDERS AND COBBLES
F 184 184
L 194 19
Bn-Gy Well-graded GRAVEL w/ Sand 21:0152 (19.0-22.0)
w/ Cobbles and Boulders g?ﬁg‘g ]
L 204 - dry to moist NM=0.5% 20
HJJ 21-0152 ORG=2.9% 4
= LL=NV
o 214 B PI=NP 214
PL=NV |
22 e 224

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.

[X] CME Auto Hammer D Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1016
Project Number _0A45028. 60657 Total Depth 11 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 12/9/2021 - 12/9/2021
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Babin Weather Clear, 6F Latitude, Longitude N64.222832°. W149.234°
TH Finalized By__Tannenbaum Vegetation Elevation 790.2
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
3 = il % Depth in (ft)
£ @ = ] = @ -
T w € |&| 8 2 & Time
= 3 |El B =
s lehle| & | S |g| Exls|s| B [0
= s |3 |8| 5 5 |E[B2[2|8] & | symba
a o |(om | = z o |&|Sz|4|E| &
) SUBSURFACE MATERIAL TEST RESULTS 0
Rd-Bn SILT i
dry to moist, hi Org, Low Plasticity and
r 14 Slow Dilatency, Lots of roots and 1A
wood chunks 1
= 2 09 = GRAVEL (determined by drill reaction) 24
b 0:-— 4
L 3 3
r 4] 5 Bn-Gy Poorly-graded GRAVEL w/ Sand | 20:0163(4060) 47
5 | . - s w/ Cobbles and Boulders Pt .
Fe| 54 @ | a0 — 41 dry, medium dense, Coarse to find M 7% 51
< gravel with a high content of coarse | orc=1.8% 1
o 6 10 sand also present. This differs from | LL=Nv 6 -
= other sites. cobbles ranging from 3" | PI=NP ]
to 6", gravels are subangular to PLENY
B 7 rounded and mostly igneous. 7
BOULDERS AND COBBLES )
B 81 Large diorite boulder. 8
- [SI g -
0 5 Bn-Gy Poorly-graded GRAVEL w/ Sit & 21:0154(8.041.0) ’ ]
20 Sand
20
o 10 H 4| 2o 33 w/ Cobbles and Boulders 10
16 éry 1
— 11 BOH 11 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.

[X] CME Auto Hammer

[ cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1017
Project Number _0A45028. 60657 Total Depth 21 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 12/10/2021 - 12/10/2021
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Babin Weather Light Snow, 10F Latitude, Longitude_N64.223745°, W149.2328
TH Finalized By __Tannenbaum Vegetation Elevation 783.0
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t ke Depth in (ft)
£ ) = 8| T g =3 -
SN N R HE A
2| g |28 ] O sl 52|88 £ 4
= s |73 |8| 5 5 |E| E2(2|8] B [ symbol
o [a] om | = z o |&|Sz|4|E 4]
SUBSURFACE MATERIAL TEST RESULTS
0 0
Bn SILT i
. dry to moist, hi Org |
| Gy-Bn Poorly-graded GRAVEL w/ Silt & _
2 Sand 2
w/ Cobbles 1
34 dry to meist, s/ Org, Coarse gravel with 39
mostly +3/4", Subangular to ]
44 rounded, cobbles 3" to 4", lithclogies 4 A
include: diorite, gabbro, andesite, 21-0155 (4.0-7.0)
and gneiss. USCS=GP-GM ]
5 4 o P200=5.7% 5 4
S NM=0.5%
2 | 21ass ORG=3.0% 1
= 4 LL=NV 4
6 PI=NP 6
PL=NY ]
7 7
8 7 21-0156 (8.011.0) 8 7
() — z i) -
g 210156 1
_ | 104 < 10
: 117 sandy layer, less gravel noise, 11'-12.5' 1 _
%
124 124
13 4 134
Gy-Bn Well-graded GRAVEL w/ Sand 210157 (13.516.5) )
14 4 w/ Cobbles USCS=GW 14 4
o P200-3.3%
= NM=0.4%
154 2 | 210187 ORG=2.0% 151
S LL=NV ]
PI=NP
16 1 PL=NY 16 1
174 174
187 21-0158 (18.0-21.0) 18
194 % 19 4
2| 210158 1
20 < 20 -
— 21 214

BOH

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.

[X] CME Auto Hammer D Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1018
Project Number _0A45028. 60657 Total Depth 21 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 12/10/2021 - 12/10/2021
Field Crew P. Lanigan, M. Sousa, T. Equipment Type CME 850 Station, Offset
Babin Weather Light Snow, 10F Latitude, Longitude N64.225163°, W149.2324]
TH Finalized By __Tannenbaum Vegetation Elevation 766.4
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t % Depth in (ft)
£ @ z |8l s = =] Ti
1o lelal s |35 EelEl.] 2 o
2 | £ |28 3 O sl 52|&5[8] £ 4
S = (23| 5| § g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
SUBSURFACE MATERIAL TEST RESULTS
0 0
Bn SILT i
. dry to moist, hi Org |
2 1 f«— Gy-Bn Poorly-graded SAND w/ Silt & 24
Srove samusa ]
3 w/ Cobbles P200=5.9% 3
i dry to moist, sf Org, 3/4" to 2" NM=03% ]
subangular to rounded gravels with | ORG=1.8%
4 1 210159 larger 3" to 5" cobbles. litholiges are E‘L;ﬁ;f 49
igenous and metamorphic rocks. PL=NY 1
5 Sidewall of hole showed some 5 -
imbrication of cobbles near surface. |
6 6
71 21-0160 (7.0-11.0) 7]
8 8 1
9 4 21-0160 9
;ju 10 4 109
=
Z ]
@114 11 1
o
124 124
13 4 134
149 No sample collected due to cobbles 149
jamming auger
154 15 4
164 164
174 174
187 Gy-Bn Poorly-graded GRAVEL 200161 18.021.0) 187
USC&=GP 1
J P200=1.3% i
19 NM=05% 19
210161 1
20 feniiond 20 -
PL=NV 1
— 21 214

BOH

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.

[X] CME Auto Hammer D Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1022
Project Number _0A45028. 60657 Total Depth 22 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 1/25/2022 - 1/25/2022
Field Crew P. Lanigan, T. Hartford. T. Equipment Type CME 850 Station, Offset
Babin Weather Overcast. Light wind Latitude, Longitude N64.222548°, W149.2398¢
TH Finalized By __Tannenbaum Vegetation Elevation 782.3
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t % Depth in (ft)
£ 2 £ |2lg |& 2 | Time
Lo lelal s |85l EelE]] 2
2| e |29 |E| 2 | C |2 :2|5|5] & ==
= s |3 |8| 5 5 |E| E2(2|8] B [ symbol
o [a] om | = z o |&|Sz|4|E 4]
3 SUBSURFACE MATERIAL TEST RESULTS 04
Bn SILT i
. dry to moist, hi Org |
= 2 - 2 -
| ] 7o Gy-Bn Poorly-graded GRAVEL . ]
3 ) w/ Cobbles and Boulders :
Po = dry, Fine to Coarse Subangular to 1
o 4 oA Rounded Poorly Graded Gravel with 4
b O Silt and Sand. Litholiges are igenous ]
< 7o and metamorphic rocks <
- 5 4 o4 5 -
P = 4
6 Y 6
L 4 0 i
=1 0‘7 4
0o g
B 71 : o) 21-0174 (7.0-10.0) 77
Jo USCS=GP 1
L i » 0 P200=2.1% i
8 % i o] NM=0.9% 8
2 | 210174 ge ORG=3.7% 1
L 9 e 0 LL=NV 9
9 b 0. PI=NP ’
ﬂ” = PL=NV 1
F. | 104 RN 10 7
g() 0 S - B
L2 | 111 g 111
z Jdo i
h [
- 12 b Ol 12
Jo
0
- 13 b Oole 134
Jo
0
- 14 Py ol 14
20
- 15 4 Pool 15
24 1
3 16 Py o 16
00 et 4
- 17 Poo| 17
¢ i
=] OD
F 18 Je 18
4 ]
=] OB‘
o 19 4 00 = 19 4
b O ]
F 20 J = 20 -
OO |
Fos
F 214 ) 21
oa =) T
— 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. CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1023
Project Number _0A45028. 60657 Total Depth 25 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 1/25/2022 - 1/25/2022
Field Crew P. Lanigan, T. Hartford. T. Equipment Type CME 850 Station, Offset
Babin Weather Overcast. Light wind Latitude, Longitude N64.222885°. W149.2371
TH Finalized By __Tannenbaum Vegetation Elevation 802.0
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
3 = il ke Depth in (ft)
£ ] = |5l |8 @ -
3 'S |28 |¢g 2 | Time
A EERER R A
s | B |R8|5| § B E[BZ[E]B] & | symbo
o [a] om | = z o |&|Sz|4|E 4]
3 SUBSURFACE MATERIAL TEST RESULTS 04
Bn SILT i
. dry to moist, hi Org |
= 2 - 2 -
L 3 4 3 4
= __1 - _1 -
e Bn-Gy Well-graded GRAVEL i
. ‘e w/ Cobbles and Boulders ;
r 2 r. g dry, Fine to Coarse Subangular to 2
P o Rounded Poorly Graded Gravel with 1
- 6 b Yo Sitt and Sand. Litholiges are igenous 6
"" and metamorphic rocks. ]
0 7 Pee 21-0175(7.0-10.0) 7]
[} r 1
- g - i .' .- 8
& | 210178 ) 1
= . -
- 9 o & L 9 -
’ i
- .-
r 101 = 109
’ i
. ‘-q—
F 114 'l - 11
5 . o 1
Foen | 12+ " - 12
< - ‘-
-% | 13 s~ 13
W l‘ o
l' -l
- 14 - 14
[
l"-'
+ 154 Py 154
l“- 4
F 16 P 16
.’ -] 4
-
B 179 ‘sl 21-0176 (17.0-20.0y 174
Fe - USCS=GW 1
SEIRE ‘e Gy 184
D | 21016 Fe e ORG=2 3% 1
L , = '] LL=NV i
19 s ] PI=NP 19
'o - PL=NV 1
F 20 b ‘. 20 -
5 -
F 214 e, 21
r ]
L | 22 e 22
‘J - ]
L 23 L 8] 23
&= i
’
F 244 . o] 24
e |
’
25 e el 254
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. [X] CME Auto Hammer D Cathead Rope Method

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AK DOT - APRIL 2020.G0T 4/7/22
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

A, Jemison

Field Geologist
Field Crew

Babin

P. Lanigan, T. Hartford. T.

Project

FINAL TEST HOLE LOG

MS 37-2-069-2 Rex Pit

Project Number _0A45028. 60657
Material Site
Equipment Type CME 850

MS 37-2-069-2

Test Hole Number _1H21-1024
Total Depth 31 feet
Dates Drilled 1/26/2022 - 1/26/2022

Station, Offset

MR AKDOT TEST HOLE LO

BOH

Weather Clear, SF Latitude, Longitude N64.223833%. W149.23594
TH Finalized By __Tannenbaum Vegetation Elevation 783.9
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t ke Depth in (ft)
£ o £ lz|38 |& 2 | Time
Sl elol o |25 EelE]] 2
2 | £ |22 |8 F] o & £2|5|s] & ==
S = (23| 5| § g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
) SUBSURFACE MATERIAL TEST RESULTS 0
Bn SILT ]
1 4 dry to moist, hi Org 1 4
24 2 A
3 - - 31
Gy-Bn Well-graded GRAVEL w/ Silt & |
4] 1 sand 210177 (4.06.0 4]
. I w/ Cobbles and Boulders m‘m 1
5 7 | 210097 (=7 20 dry, Coarse to fine Subangular to Eo0011 5% 3
6 4 [ Rounded Gravel. Various NM=11.1% 6 ]
’ metamorphic and igenous lithologies| ORG=28% ]
LL=NV
71 PI=NP 71
PL=NV 1
8 8 1
9 9
NS . NS (9.0-10.0 i
10 10
114 114
124 12
13 13 4
s | ] E] 2oireiaotsn 4]
2|15+ | 2o | 39 15
< = 4
@ | 164 16 16
g = |
g 17 17
5 18 18
& 191 19 1
& NS(19.0-21.0) ]
b 20 | ws 3 20
Ed i
i 214 21+
5 i
2 224 224
¥ ]
x 234 234
(4] 4
] 4 Gy Poorly-graded SAND w/ Gravel i
@ 24 3 Y W cy; Ebles 21-0179 (24.0-26.0) 2]
£ 254 7| 210170 180 18 drértg)vg:uist, Coarse sand with large g?gnizsgia 25 ]
B3 ) 1l NM=13%
5 269 ORG=1.5% 264
g LL=NV ]
@ 27 PI=NP 27
= PL=NY 1
% 28 28 -
- 297 12 21-0180 (29.0-31.0) 297
§ 30 % | 21010 1 34 0]
; 31 = 31

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.

[X] CME Auto Hammer D Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AK DOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1025
Project Number _0A45028. 60657 Total Depth 19 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 1/27/2022 - 1/27/2022
Field Crew T. Hartford. T. Babin Equipment Type CME 850 Station, Offset
Weather Overcast. Light wind Latitude, Lengitude N64.225189°. W149.23514
TH Finalized By __Tannenbaum Vegetation Elevation 772.8
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t ke Depth in (ft)
2 ] PR > -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
S = (23| 5| § g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
SUBSURFACE MATERIAL TEST RESULTS
0 0
Bn SILT
dry to moist, hi Org 1
L 14 14
L 2 4 2 4
= 3 - 3 -
- 4 - 4 -
Gy-Bn Silty SAND w/ Gravel |
o 59 w/ Cobbles and Boulders 59
dry, Very cobble rich and dense |
material. Most gravel was coarse
- 6 and subrounded to rounded. 6
Lithologies were predominantly |
igneous. Gradation results 35.8%
- 79 sand / 34.1% gravel 74
B 87 21-0181 (80-10.0) 87
UsCs=sm 4
L ] P200=30.1%
F 2 9 2 | 210181 NM=0.6% 9
] 2 ORG=2.9%
< LL=NV 1
el PI=NP
Fon | 104 PL=Nv 107
F 114 114
- 12 12 4
r 134 13 4
- 14 4 14 4
F 15 4 15 4
F 16 1 16 4
- 17 4 179
- 18 4 181
1 19 >l 19

BOH

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.

[X] CME Auto Hammer

[ cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

A, Jemison
P. Lanigan, T. Babin

Field Geologist
Field Crew

FINAL TEST HOLE LOG

Project

MS 37-2-069-2 Rex Pit

Project Number _0A45028. 60657

Material Site

MS 37-2-069-2

Equipment Type CME 850

Test Hole Number _1H21-1026
Total Depth 14 feet
Dates Drilled 1/28/2022 - 1/28/2022

Station, Offset

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

Weather Light Snow, -5F Latitude, Longitude N64.225231°, W149.23704
TH Finalized By __Tannenbaum Vegetation Elevation 774.5
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t ke Depth in (ft)
2 ] PR o [
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
S = (23| 5| § g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
Bn SILT
dry to moist, hi Org 1
14 1
2 24
3 A 3 A
4 - 49
.y Gy-Bn Poorly-graded GRAVEL w/ Silt
o w/ Cobbles and Boulders 1
54 7 ;"f dry, Very densely stacked cobbles and 5
20 boulders with coarse subrounded to
rounded gravels. Auger refusal a 1
b s ded Is. A fusal at
6 4 /9 g P 14-feet. 6
5 Po oA 1
ol /006‘7/
< 7 4 [« 7 4
% Po £ |
81 Fov 21:0182(8.0-10.0) 8
[ o) USCS=GP-GM ]
~ P200=10.4%
9 | 21082 2l NM=1,5% 9
= b O ORG=4,7%
a8 LL=NV 1
PI=NP
10 {04 PL=NV 10
[ e _
11 4 P52 11 1
g ]
5
12 ¥ 12 4
] | 4
13 /0009/ 13
' Po &l ]
24
14 BOH 14 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.

[X] CME Auto Hammer

[ cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AK DOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

BOH

Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1027
Project Number _0A45028. 60657 Total Depth 16 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 1/28/2022 - 1/28/2022
Field Crew P. Lanigan, T. Babin Equipment Type CME 850 Station, Offset
Weather Light Snow, -5F Latitude, Longitude_N64.224597°, W149.23784
TH Finalized By __Tannenbaum Vegetation Elevation 781.8
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t % Depth in (ft)
£ ) = 8| T = =3 -
SN N R HE A
2 | £ |28 ] O sl 52|&5[8] £ 4
S = (23| 5| § g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
SUBSURFACE MATERIAL TEST RESULTS
0 0
Bn SILT
dry to moist, hi Org 1
14 1
27 Gy-Bn Poorly-graded GRAVEL w/ Silt & 27
Sand 1
3 4 w/ Cobbles and Boulders 3 4
- 2 dry, Very dense cobbles and boulders
{ separated by a coarse subrounded 1
4 2. to rounded gravel with coarse sand 4 4
e i A 21-0183 (4.0-5.0)
2 | nos :0?, g
= 0 -
5 o~ 5 4
e £ ]
6 ?Og 6
v i >
l;ﬂ'a:'; |
7 4 0967’1 7 1
5 o :
£ 0.2
2| e a4 ‘-
@ P
9 - 9 -
104 109
114 114
127 21-0184 (12.0-15.0) 127
USCS=GP-GM ]
P200=71%
13 4 o NM=0.6% 13 4
S ORG=26%
g 21-0184 LL=NV 1
= PI=NP
147 K PL=RY 149
15 4 15 4
— 16 16 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.

[X] CME Auto Hammer

[ cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1028
Project Number _0A45028. 60657 Total Depth 20 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 1/29/2022 - 1/29/2022
Field Crew P. Lanigan, T. Hartford, T. Equipment Type CME 850 Station, Offset
Babin Weather Overcast, -10F Latitude, Longitude N64.223581°. W149.2382
TH Finalized By__Tannenbaum Vegetation Elevation 799.8
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t % Depth in (ft)
£ @ = sl o =] @ -
5 i £ |28 2 g Time
= 3 | £l B i
AHHERER R A
= s |3 |8| 5 5 |E| E2(2|8] B [ symbol
o [a] om | = z o |&|Sz|4|E 4]
SUBSURFACE MATERIAL TEST RESULTS
0 0
Bn SILT i
. dry to moist, hi Org |
2 A 249
| Gy-Bn Poorly-graded GRAVEL w/ Silt & 3 _
3 Sand :
w/ Cobbles and Boulders 1
4 A 2.5 dry, Dense cobbles composed of 4
{ mostly granite and gabbro. Coarse ]
5 4 2. gravel was subrounded to rounded 5 4
f'_,ﬁ_ composed of a mix of metamorphics N
) /0?""'_ and igneous rocks. |
B Cl 20 21-0185 (6.0-8.5) 6 7
P USCS=GP-GM 1
L ﬁ ] A P200=6.3% i
7 g 210185 ?oé NM=0.5% 7
= ‘A e, ORG=2.3% 1
- g - ' u_ﬂa . LL=NV g -
b, e PI=NP
0.5 PL=RV 1
F o (S poféy‘ 9 -
£ 0.5 i
FZ | 104 0] 104
4 / =/ 4
i D
- 114 114
B 124 21-0186 (12.0-15.0) 124
- 13 4 % 134
4 | 210186
+ 14 4 = 14 4
- 154 15 4
F 164 164
- 174 174
F 18 4 18
- 194 19 4
— 20 20 -

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.

[X] CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project MS 37-2-069-2 Rex Pit Test Hole Number _1H21-1029
Project Number _0A45028. 60657 Total Depth 30 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 2/4/2022 - 2/4/2022
Field Crew P. Lanigan, T. Babin Equipment Type CME 850 Station, Offset
Weather Light Snow, -3F Latitude, Longitude_N64.220285% W149.2480
TH Finalized By__Tannenbaum Vegetation Elevation 760.5
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t % Depth in (ft)
£ @ = sl o =] @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
w a
5 SUBSURFACE MATERIAL TEST RESULTS o
°} Bn-Gy Poorly-graded GRAVEL w/ Silt & |
L 14 . Sand 14
0/0 w/ Cobbles and Boulders |
L 5 3, A dry, medium dense, Coarse 5
n/ subangular to rounded gravel with |
L 3 - _-5" silt and course sand. Larger gravels 3 4
- :-,"fr_.‘, and cobbles are mostly igneous in o
L 4 2 e — origin. i
4 10 /’-’(?O‘?{ 210187 (4.0-6.0) 4 i
L 5 ] P P %Z USCS=GP-GM <]
e 5 o 57
L 6 30 ?é ORG=1.5% 6
lf_—“ LL=NV ]
2 oy’ PI=NP
L 7 4 %_:;-7 PL=NV 7]
&AL 1
= 8 ;_,9.02‘4 8
- g - f‘ A g -
? 2 | 21onee |1 l 32 P Qf Coarse sandier material 210183050160 7]
- 10 A ) = % o 10 A
1 12R %'?‘ 11 ]
- 4 s 4
O ]
- 12 1 joj, 121
"o ]
- 13 ;‘dgik 13
Fg | 14 P72 141
= 7O, 1
< 154 %i’é- 15 1
22} 4 4
F= | 16 %_;;- 16
SN 5.5 17
iyf Easier drilling from 17' to 19 ]
- 18 n/;:ﬁ,; 18 —
- 19 3 ;é‘? 210189 (19.0-21.0) 19 1
- USCS=GP-GM
F 20 7 | 210189 :j 29 % P200=6.1% 201
e NM=1.2% 1
n 4 ORG=1.9% 4
21 iy 21 ]
PI=NP
- 224 PL=NY 224
- 234 234
B 241 16 21-0180 (24.0-26.0) 247
- 4 @ | 4y 13 5
3 @ | 2090 * Gabbro and Diorite cobbles in sample 3 ]
- 26 Lt 26
- 274 274
r 28 28
S P E T uE 210191 (20.0200) 2
30 il 20R. 304
BOH

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.

[X] CME Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

A, Jemison
P. Lanigan, T. Babin

Field Geologist
Field Crew

Project
Project Number _0A45028. 60657

Material Site

FINAL TEST HOLE LOG

MS 37-2-069-2 Rex Pit

MS 37-2-069-2

Equipment Type CME 850

Test Hole Number _1H21-1030
Total Depth 18 feet
Dates Drilled 2/4/2022 - 2/5/2022

Station, Offset

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

Weather Partly cloudy. -6F Latitude, Longitude N64.224212°, W149.24107
TH Finalized By__Tannenbaum Vegetation Elevation 719.1
Sample Data = Ground WaterData | GENERAL COMMENTS
— =) While Driling After Drilling
4 2 : |t ke Depth in (ft)
2 ] PR > -
5 4 EREIREEE 2 | Time
= FE = ]
B g lgalE| B |8l sElale B e
w
5 SUBSURFACE MATERIAL TEST RESULTS o
°} Bn-Gy Poorly-graded GRAVEL w/ Silt &
(i3 Sand 1
0/0 w/ Cobbles and Boulders
r 14 SEn dry, medium dense, Coarse to fine 1 A
n/ subangular to rounded gravels with |
e, silt and coarse sands. Mostly
- 2 - 5_.‘, igneous and some metamorphic 2 4
/au/ rocks in gravels and cobbles.
o- . 4
28
- 3 - %Z 31
04 ]
4o
= 4 LB 4 4
%-V Unable to sample because of cobbles
o'o'_',' 1
R it 5
o |
- 6 - ﬂﬂ/ 6 -
b7 ]
0,75
I 04, 7
7 |
o)
- g - ‘0 @ =3 8 1
¥ ]
_$ 7 A Ns :. %” NS (9.0-9.5) 97
- U/O;}- Basalt cobble in shoe of sampler |
o 10 03 10
e |
- 114 {ﬁ’; . } - 114
.2 Finer gravel made for easier drilling from
0.0 11t0 13 ]
L ﬁ Voo | ,
12 P 12
rger
L 13 4 £ o 134
21 |
- 4 54 1
14 f' N 21-0192(14.0-15.5) 14
USCS=GP-GM ]
@ | oe oy P200=7.2%
n 15 - | aen l’f i NM=2.0% 15
bi & ORG=2.0% >
& & LL=NV ]
PI=NP
- 16 PL=nv 16
- 174 17 4
18 e 18

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.

[X] CME Auto Hammer

[ cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

A, Jemison
P. Lanigan, T. Babin

Field Geologist
Field Crew

TH Finalized By __Tannenbaum

Project

FINAL TEST HOLE LOG

MS 37-2-069-2 Rex Pit

Test Hole Number _1'121-1019

Project Number _0A45028. 60657

Material Site
Equipment Type Excavator
Weather

Vegetation

Total Depth 14 feet

MS 37-2-069-2

Dates Drilled 112372022 - 1/23/2022

Station, Offset
Latitude, Lengitude N64.222149°, W149.2436(

Elevation 755.2

Sample Data

Drilling Method
Casing

Blows / ft

Method

Number

Blow Count {raw)
Sample Interval
Uncorrected
N-Value
Embankment Height

Frozen

o | Depth in (Feet)

Graphic Log

Ground Water Data

Vhile Driling After Drilling

Depth in (ft)

Time

Date

Symbol

GENERAL COMMENTS:

SUBSURFACE MATERIAL

TEST RESULTS

210162

21-1063

Backhoe I:xcavator
-1
1
G5

21-1064

21-1065

Poorly-graded GRAVEL w/ Sand
w/ Cobbles
subangular to subrounded coarse
gravel.

Poorly-graded GRAVEL w/ Sand
w/ Cobbles
subangular to rounded fine gravel.

42% cobbles by weight. Dominant cobble
lithology is subrounded to rounded
andesite and basalt, secondary
cobble lithology subrounded to
rounded diarite and schist

Poorly-graded GRAVEL w/ Sand

w/ Cobbles
subangular to rounded very coarse
gravel.

Poorly-graded GRAVEL w/ Sand

w/ Cobbles
subangular to rounded fine to coarse
gravel.

12% cobbles by weight. Cobble lithology is|
subrounded to rounded basalt,
rhyolite, andesite, conglomerate with
less common granite, diorite, and
guartz.

MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

Poorly-graded GRAVEL w/ Sand
w/ Cobbles
20% cobbles by weight. Cobble lithology is
subrounded to rounded basalt with
less common diorite, schist, gabbro,
and andesite

23% cobbles by weight. Cobble lithology is
subrounded to rounded basalt,
andesite, diorite, gabbro, and
granite.

BOH

L

21-0162(4.0-6.0)

w
1

21-0163 (6.0-8.0}

21-0164(9.0-11.0}

USCS=GP

P200=1.6% 1
NM=0.4%

LA=22 -
DEG=82 1o
LL=NV
Pl=NP
PL=MNV

21-0165 (12.0-14.0;

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.

] cME Auto Hammer  [] Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS REXPITMS-2021 WITH LABS.GPJ AKDOT - APRIL 2020.G0T 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

subrounded to rounded
conglomerate, andesite, gabbro,
basalt, and schist

BOH

Project MS 37-2-069-2 Rex Pit Test Hole Number _1'121-1020
Project Number _0A45028. 60657 Total Depth 12 feet
Field Geologist __A. Jemison Material Site MS 37-2-069-2 Dates Drilled 1/21/2022 - 1/23/2022
Field Crew _ P.Lanipan. T.Babin  Equipment Type Excavator Station, Offset
Weather Latitude, Lengitude N64.224609°, W149.2337(
TH Finalized By__Tannenbaum Vegetation Elevation 796.7
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
3 = il % Depth in (ft)
3 % . . g £ % . E é’ Time
2| g (2|2 B o 2| 52|55 £
= s |3 |8| 5 5 |E| E2(2|8] B [ symbol
o [a] om | = z o |&|Sz|4|E 4]
5 SUBSURFACE MATERIAL TEST RESULTS o
Bn SILT
dry, Org 1
14 1 4
2 A 21
Gy Poorly-graded GRAVEL w/ Sand |
3 4 w/ Cobbles and Boulders 3 4
- dry, Subangular to subrounded coarse 21-0166 (3.0-5.0
gravel i ]
8% cobbles by weight. Cobble lithology NM=0.5%
44 2 | 510166 subangular to subrounded LA=1T 4 4
- conglomerate, basalt, diorite, basalt, DEG=84
quartz, and andesite. LL=NV 1
PI=NP
PL=NV
= 5 5 -
£
z ]
o
2 .
9 12% cobbles by weight. Cobble lithology 21-0167 (60-8.0]
= subrounded to rounded andesite, |
El basalt, granite, and gabbro
A 7 4 B 210167 7
g 8
9 4 . . 9
15% cobbles by weight. Cobble lithology 21-0168(9.011.0)
subrounded to rounded granite, ]
basalt, congolomerate, chert,
10 % | 210168 andesite, and gabbro. 104
114 21-0169 (11.013.04 114
— 12 A 210160 9% cobbles by weight. Cobble lithology 129

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.

[ cME Auto Hammer

[ cathead Rope Method
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SCS REXPITMS-2021 WITH LABS.GPJ AK DOT - APRIL 2020.GDT 4/7/22

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

Field Geologist __A. Jemison
Field Crew P. Lanigan, T. Babin

—cAangan, - oam

FINAL TEST HOLE LOG

Project MS 37-2-069-2 Rex Pit

Project Number _0A45028. 60657

Material Site MS 37-2-069-2

Equipment Type Excavator

Test Hole Number _1'121-1021

Total Depth 13 feet

Dates Drilled 1/19:2022 - 1/19/2022
Station, Offset

Weather Latitude, Lengitude N64.221732°, W149.2353(
TH Finalized By __Tannenbaum Vegetation Elevation 784.4
Sample Data = Ground Water Data__| GENERAL COMMENTS,
— =) While Driling After Driling
4 2 : |t ke Depth in (ft)
2 ] = |zl |2 o [
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
S = (23| 5| § g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
Bn SILT
Org ]
= I - I -
L 24 2 4
Poorly-graded GRAVEL w/ Sand
w/ Cobbles ]
= 3 - 3 -
r 4 20% cobbles by weight. Cobble thology 201704660 47
subangular to rounded granite, |
basalt, andesite, gabbro, quartz.
- 5 | 210170 5
s ]
L2 6 6
3 24% cohbles by weight. Cobble lithology 210171 (6.0-8.01
4 subangular to rounded gabbro, g?&ii& i
2 andesite, schist, basalt, and NM=0.5%
L2 | 74 2 | o conglomerate. LA=23 7 4
2 - DEG=79
=2 LL=NV |
- 8 - 8 -
- 9 4 ) ’ 9
15% cobbles by weight. Caobble lithology 21-0172(9.041.0)
subrounded to rounded gabbro, ]
andesite, diorite, and granite
- ] 2 | 510172 i
10 & a Poorly-graded GRAVEL w/ Sand 1o
B 114 21-0173 (11.013.0 114
n 4 2 | so17 4
12 CH S No material over 3" 12
13 134

MR AKDOT TEST HOLE LOG -

BOH

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.

] cME Auto Hammer  [] Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS ALL NORTHERN REGION DOT.GPJ AK DOT - APRIL 2020.GDT 4/7/22

Field Geologist

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

J. REINIKAINEN

FINAL TEST HOLE LOG

Project ALl Test Hole Number _1'104-01
Project Number _37260 Total Depth 12 feet
Dates Drilled 2004 - 9/5/2004

Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22222°. W149.24462°
TH Finalized By __ TANNENBAUM Vegetation Trees up to 20" high Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 = i |s b Depth in (ft)
£ @ = ] = @ -
3 L £ (£ 3 g | Time
= € ol B g |o| Ba E 2 [ome
2| g |22|2| & S el 55|88 £
= s |3 |8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
== Bn ORG MAT ]
14 04-90002 E. Tn-Bn SILT —L_Wg%um = I A
5] maist, s/ Org 5 ]
Gy-Bn Poorly-graded GRAVEL w/ Silt & J
3 - Sand 31
. Gray, alluvial sandy Gravel, moist, 1
g | 4 compact rounded, subprismoidal 4 1
E 5 ] spherical gravel. 5 ]
2 Gy Well-graded GRAVEL w/ Sand 1
=6 A -90901 w/ Cobbles and Boulders N ey 6
L _:% 7] Gray alluvial dry, loose, sandy Gravel, | p200=55% 04-90904 (6.5-85) 7]
= - rounded, subprismoidal gravel, LL=NV NM=2.7% ]
| = i - flattened in Z direction. PI=NP i
= | 8 PL=NY 87
r 91 0490903 04-90903 (8.9-9.7) 97
USCS=GW 1
r 10 P200=1.1% 10
LL=NV 1
= 114 PI=NP 111
PL=NY 1
— 12 124

BOH

Drilling Notes: Test Trench dug with a Case 1150 C Backhoe. Trench dimensions were 16"

long x 2.5 wide

Cobble/Boulder Counts

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.

] cME Auto Hammer  [] Cathead Rope Method
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MR AKDOT TEST HOLE LOG - USCS ALL NORTHERN REGION DOT.GPJ AK DOT - APRIL 2020.GDT 4/7/22

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1'104-02
Project Number _37260 Total Depth 9.7 feel
Field Geologist __J. REINIKAINEN Dates Drilled 2004 - 9/9/2004
Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22307°. W149.24454°
TH Finalized By __ TANNENBAUM Vegetation Trees up to 20" black spruce w/ some aspen Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 = i |s b Depth in (ft)
£ ) %’ 8| T = =3 Ti
2| g |28 ] O sl 52|88 £ 4
= s |3 |8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
ORG MAT ]
- 1 4 Lichen w/caribou moss, low bush 1 4
cranberries 1
r 2 7] Tn-Bn SILT w/ Gravel 27
= H 2 X 1
L5 | 34 0450905 :. sl Org, Gravel in silt layer rounded, e g 5 ]
2 poorly graded P200=1.8% 1
r ; 41 Poorly-graded GRAVEL w/ Silt & Sand NIM=3.7% 4 1
L& ] Mostly minus 3" gravel. Measured i < ]
2 ground temperature at 42.1° F PLENY 2]
FZ | 67 Poorly-graded SAND 6
2 Sand lens with uniform grains 7 1
Gy Poorly-graded GRAVEL w/ Sand ]
L g 4 ] w/ Cobbles 04-90906 [7.8-8.8] 8
450506 Material consists of minus 4" well USCS=GP 1
- 9 rounded spherical te sub prismoidal P200=1.2% 9
— gravel with cobbles and boulders. LL=NYV ]
Gravel has uniform sand w/ v. little E‘L’:'K,
fine fraction
BOH
Drilling Notes: Test Trench dug with a Case 1150 C Backhoe. Trench dimensions were 16
long x 2.5 wide
Cobble/Boulder Counts
Depth and +3" Wt%
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
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1"104-03
Project Number _37260 Total Depth 9.5 feel
Field Geologist __J. REINIKAINEN Dates Drilled 2004 - 9/9/2004
Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22304°. W149.24285°
TH Finalized By __ TANNENBAUM Vegetation Thick spruce 1-53"D some aspen 4-6"D Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 2 g |3 I Depth in (ft.)
£ @ = ] = @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
| §|%3|%8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z o |&|Sz|4|E| &
3 SUBSURFACE MATERIAL TEST RESULTS 04
= Bn ORG MAT ]
r 14 Rd-Bn SILT 1
| 5] moist, hi Org 5 ]
= Yw-Tn Sandy SILT w/ Gravel J
r *5 3 Gy-Bn Poorly-graded SAND w/ Silt & 31
L 5 4 Gravel 4 ]
5 . Sand lens ]
] 51 (80507 Bn Poorly-graded SAND —‘—lz“wigaf; 4550 5 A
jo Measured temperature is 32.5° 1
BERRE Bn Poorly-graded GRAVEL w/ Sand 6]
L= 4 / Cobbles 04-90908(6.5-7.5) -
7 (K-90008 N 7
e Minus 3", rounded spherical gravel. ?fu%?ci 1
r 8 Smaller fraction appears more LNV 8 1
angular. V.clean gravel wf no visible PI=NP 1
C E fines. Origin of larger gravel is PL=NV 9 7]
magmatic intermediate/felsic with
nermal to high specific gravity.
BOH
Drilling Notes: Test Trench dug with a Case 1150 C Backhee. Trench dimensions were 16’
long x 2.5 wide
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

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1'104-04
Project Number _37260 Total Depth 9.5 feel
Field Geologist __J. REINIKAINEN Dates Drilled 2004 - 9/10/2004

BOH

Drilling Notes: Test Trench dug with a Case 1150 C Backhee. Trench dimensions were 16’
long x 2.5 wide

Cobble/Boulder Counts
Depth and +3 'y
7 ()

(]

Caving prevenled excavaling deeper

Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude_N64.2241°. W149.24285°
TH Finalized By __ TANNENBAUM Vegetation V. thick spruce forest 1-4"D 15-25' tall Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 2 g |3 T Depth in (ft)
£ [ = s 1= -~
g % - S é % . E %’ Time
- E [g=| =T B S |e| 23| =| & Date
S| 8|88 5| ¢ RHESHE H Symbol
a o |(om | = z o |&|Sz|4|E| &
) SUBSURFACE MATERIAL TEST RESULTS 0
ks ORG MAT ]
L 14 04-90911 || Lichen mat ms:%a& (0.5-1.0) 14
| b Rd-Bn SILT ORG=3.8% ]
N 2 Org 2]
= 3 4 Bn Poorly-graded SAND 31
H Sand seam w/ traceof gravel 1
g 4] ke Gy Well-graded GRAVEL w/ Sand 4]
Lo | 54 w/ Cobbles 5
Z moist, Alluvial gravel has planar 1
F= | 6+ 0490910 E. contact with sand above pasg e 045910155651 6
= 0450909 Imbrications indicate flow to North - ’ ]
m . P200=1.0%
r ] LA=19 7 ]
DEG=84
I 87 LL=NV 8
PI=NP 1
r 91 PL=NV 9 7]

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.

] cME Auto Hammer  [] Cathead Rope Method
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1'104-05
Project Number _37260 Total Depth 11 feet
Field Geologist __J. REINIKAINEN Dates Drilled 9/10/2004 - 9/10/2004
Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22413°. W149.24065°
TH Finalized By __ TANNENBAUM Vegetation Larger 4-16"D spruce w/ aspen. and poplar Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 2 g |3 I Depth in (ft.)
£ ) %’ 8| T = =3 Ti
2| g |29 2 ] O |zl 52|58 = 4
S = (23| 5| § g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
3 SUBSURFACE MATERIAL TEST RESULTS 04
ORG MAT ]
F 1 Lichen mat =
| ] Rd-Bn Sandy SILT w/ Gravel ]
2 Org 2 1
F oo 34 Well-graded GRAVEL w/ Silt & Sand 3 4
% w/ Cobbles 1
rE | 47 Cobbles up to 6" 47
- 3 5 - 490912 E. Poorly-graded SAND w/ Gravel 04-90913(4.5-55) 04-90912 (4.6-6.5) 5 4
T‘J 04-90913 Sands are dark brown (hornblende, Ef&%ﬁ; NM=3.3% 1
= 6 plagioclase > quartz) LLoNy 6 8
L3 7 Poorly-graded GRAVEL w/ Sand PI=NP 74
8 w/ Cobbles and Boulders PL=NY i
- g - loose, coarse gravel. Largest boulder 8 -
i 0] isflat 16" x 14" x & 04.90814 (8.510.5 o b
04-90514 g?ﬁ%@. ]
r 107 LL=NY 107
— PI=NP 1
— 11 BOH PL=MV 114
Drilling Notes: Test Trench dug with a Case 1150 C Backhee. Trench dimensions were 16
leng x 2.5 wide
Cobble/Boulder Counts
Depth and +3" W%
@38 - 1.7%
5 =12.9%
= 17.9%
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
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1'104-06
Project Number _37260 Total Depth 9.5 feel
Field Geologist __J. REINIKAINEN Dates Drilled 9/10/2004 - 9/10/2004
Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22409°. W149.23869°
TH Finalized By __TANNENBAUM Vegetation Tightly spaced spruce 1-16"D w/alder brush Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 2 g |3 I Depth in (ft.)
£ @ z |8l s = =] Ti
£z .. < | s § i AL F D::
o = 25 | 8 a|l E2|5|85] =
AR HHERERHE
o [a] om | = z o |&|Sz|4|E| &
3 SUBSURFACE MATERIAL TEST RESULTS 04
ks ORG MAT ]
- 14 0490915 E. lichen & lab tea %’2@1 1 4
| b Rd-Bn SILT ORG=5.9% ]
. 2 Org, abundant roots 2 ]
F e 34 Bn Well-graded GRAVEL w/ Silt & Sand 3 4
H sl Org, mostly 2" minus gravel, 1
g 41 moderately oxidized 47
L 'j 5 Bn Poorly-graded SAND w/ Gravel 5 -
Z sand seam 4.5-5' below org. mat 1
rs | 617 [ Gy Well-graded GRAVEL w/ Sand 67
2 ]
| = ] w/ Cobbles 7
L ] - 04-90817 {7.6-8.5) 04-90916 (7.6-8.5) ]
8 mfﬂ o NM=37% USCS=GW 8 ]
P16 P200=1.8%
L 9 LA=19 9 ]
DEG=60
BOH LL=NY
PI=NP
PL=NV
Drilling Notes: Test Trench dug with a Case 1150 C Backhee. Trench dimensions were 16’
long x 2.5 wide
Cobble/Boulder Counts
Depth and +3 Yo
@ 13.3%
@ 7.5 =13.0%
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
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1'104-07
Project Number _37260 Total Depth 11.5 feet
Field Geologist __J. REINIKAINEN Dates Drilled 9/10/2004 - 9/10/2004
Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22324°. W149.23831°
TH Finalized By __ TANNENBAUM Vegetation Spruce 10-16"D w/mature birch, aspen 10-20"D_ Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 2 g |3 I Depth in (ft.)
£ ) %’ 8| T = =3 Ti
2| g [Pe)| g £ O sl 52|88 £ 4
| §|%3|%8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z o |&|Sz|4|E| &
3 SUBSURFACE MATERIAL TEST RESULTS 04
ORG MAT ]
- 1 4 high bush cranberries, rose bush, an 1 4
lab tea 1
r 27 Tn SILT 2]
L 3 4 w/roots, irregular contact 3 4
- T 04-90918 (3.0-5.0,
« Bn-Yw Poorly-graded SAND w/ Silt Q49001813050 1
r *E 41 M-S0818 witrace of gravel “00=51% 47
L & i 5 |
2 3 .« Gy Poorly-graded GRAVEL w/ Sand 2]
o 6 w/ Cobbles 6
£ Coarse gravel +3" common, largest 1
Fs | 7 boulder 14" x 10" x 4" 7
| = g 04-90819 (7.6-9.5) 04-90920 (7.5-9.5! 8 ]
USCS=GP NM=4.1%
04-90R200 9
- 9 - 04-90919 Effﬂ;m 5% 9
Fo| 10 PNy 10
r 114 114
BOH
Drilling Netes: Test Trench dug with a Case 1150 C Backhoe. Trench dimensions were 16
long x 2.5 wide
Cobble/Boulder Counts
Depth and +3" Wt%
Z F=27.8%
12.9%
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
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1'104-08
Project Number _37260 Total Depth 9.5 feel
Field Geologist __J. REINIKAINEN Dates Drilled 9/10/2004 - 9/10/2004
Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22298°. W149.24078"
TH Finalized By __ TANNENBAUM Vegetation spruce & aspen (rees Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 2 g |3 I Depth in (ft.)
£ ) %’ 8| T = =3 Ti
2| g [Pe)| g £ O sl 52|88 £ 4
| §|%3|%8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z o |&|Sz|4|E| &
3 SUBSURFACE MATERIAL TEST RESULTS 04
ORG MAT ]
- 1 4 low bush cranberries 1 4
| ] Bn Poorly-graded GRAVEL w/ Silt & Sand ]
. 2 st Org, silty Gravel underneath organi 2 ]
L g 4 mat. Soil moderately oxidized to 4
B 3 0490922 || ft. Y 04.90921 (3.0-3.5) 04-90922 (3.0-35) 3]
04-90921 NM=3.
RS Gy Well-graded GRAVEL w/ Sand oo M=s:5% 4 1
| = 5 w/ Cobbles and Boulders LL=NV <
2 Largest boulder 16" x 6" x 6" PI=NP > |
£ PL=NV
= 6 6
2 ]
L= - 71
- 8 - 8 -
L 9 - 9 -
BOH
Drilling Notes: Test Trench dug with a Case 1150 C Backhee. Trench dimensions were 16’
long x 2.5 wide
Cobble/Boulder Counts
@3 =11.8%
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

43



MR AKDOT TEST HOLE LOG - USCS ALL NORTHERN REGION DOT.GPJ AK DOT - APRIL 2020.GDT 4/7/22

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ALl Test Hole Number _1'104-09
Project Number _37260 Total Depth 10.5 feet
Field Geologist __J. REINIKAINEN Dates Drilled 9/10/2004 - 9/10/2004
Field Crew T. Johnson, S. Parker Equipment Type Backhoe Station, Offset
Weather slightly overcast Latitude, Longitude N64.22257°. W149.24199°
TH Finalized By __ TANNENBAUM Vegetation 25-30 tall 4-6"D spruce & dwarf spruce Elevation
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Vihie Driling | After Driling | ~o0rdinates Based on Datum WGS 84 UTM, Zone 6 {metric).
3 2 g |3 I Depth in (ft.)
£ @ = ] = @ -
g % - R S é % . E % Time
2| e |29 |E| 2 | C |2 :2|5|5] & ==
= s |3 |8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z o |&|Sz|4|E| &
SUBSURFACE MATERIAL TEST RESULTS
0 == ORG MAT 0]
L 14 o023 T lichen w/ low bush cranberries _(_1%4'\;'9:29323%0.54 0] 19
| 1 Rd-Bn SILT w/ Sand ORG=5.0% ]
2 Org 2 1
L 5 34 e — | Bn-YWSPo%rIy—gmded GRAVEL w/ Silt & 04.80924 (3.0.8.5 3 7
= an NM=3.3%
rez | 4 sl Org 47
L j 5 Bn-Yw Poorly-graded GRAVEL w/ Silt & 5 -
P Sand 1
] 6 Sand seam w/ irregular contact 6
L 'é 7 Gy Poorly-graded GRAVEL w/ Sand 7 ]
ad] e w/ Cobbles ]
F 8 M-90925 E. Gravel sub rounded to rounded, 04-90925(7.5-8.5 g
subprimeidal to spherical alluvial e 1
L 9 4 gravel LL=NY 7]
C |10 PN 10
BOH
Drilling Notes: Test Trench dug with a Case 1150 C Backhoe. Trench dimensions were 16'
long x 2.5 wide
Cobble/Boulder Counts
Depth and +3" Wt%
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

44



Appendix B: Lab Results.
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: ALL
PROJECT NUMBER:
AKSAS NUMBER: 57260
SAMPLED BY: G. SPEETER
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER
DEPTH (feef) 5.5-6.3 0515 8.9-97 6.5-85 2333 7.8-8.8 45-5.0
LATITUDE N64.22222° | N64.22222° | N64.22222° | N64.22222° | N64.22307° | N64.22307° |N64.22304°
LONGITUDE
LAB NUMBER 04-90901 04-90902 04-90903 04-90904 04-90905 04-90906 04-90907
DATE SAMPLED
% Passing 3" 100 100 100
2" 93 88 88
1.5" 86 81 79
Gravel 1.0" 74 72 68
0.75" 67 65 100 61
0.5" 58 56 99 51
0.375" 53 51 99 46
#4 45 38 99 38
#8 43 25 99 32
#10 42 23 99 32
#16 37 17 98 18
#30 25 11 97 4
Sand #40 16 7 88 3
#50 9 5 51 2
#60 8 4 32 2
#80 6 3 11 2
#100 6 2 5 1
Silt/Clay #200 55 1.1 1.8 12
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV NV NV NV
PLASTIC LIMIT NV NV NV NV
PLASTIC INDEX NP NP NP NP
USCS CLASSIFICATION GP-GM GW SP GP
USCS SOIL DESCRIPTION
NATURAL MOISTURE 226 27 37 9.1
ORGANICS
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
LA ABRASION
DEGRAD. VALUE
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradationis based on material passing the 3" sicve, according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.
(Soil deseriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat

46




STATE OF ALASKA DEPARTMENT OF TRANSPORTATION

NORTHERN REGION

LABORATORY TESTING REPORT

PROJECT NAME: ALL
PROJECT NUMBER:
AKSAS NUMBER: 57260
SAMPLED BY: G. SPEETER
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER
DEPTH (feef) 6.575 5565 5565 0.51.0 4555 4555 8.5-10.5
LATITUDE N64.22304° | N64.2241° | N64.2241° | N64.2241° | N64.22413° |N64.22413° |N64.22413°
LONGITUDE
LAB NUMBER 04-90908 | 04-90909 | 04-90910 | 04-90911 04-90912 | 04-90913 | 04-90914
DATE SAMPLED
% Passing 3" 100 100 100 100
2" 90 91 92 81
1.5" 82 83 88 72
crave; 110" 72 74 79 64
0.75" 64 66 73 57
0.5" 54 56 64 48
0.375" 48 50 59 43
#4 36 Pl 50 34
#3 29 37 45 28
#10 27 36 44 26
#16 20 32 40 21
#30 10 26 30 15
Sand #10 5 19 16 9
#50 3 12 6 5
#60 2 9 3 3
#30 2 5 1 2
#100 2 3 1 2
Silt/Clay  #200 12 1.0 0.4 0.9
0.02
Hydro ~ 0-005
0.002
0.001
LIQUID LIMIT NV NV NV NV
PLASTIC LIMIT NV NV NV NV
PLASTIC INDEX NP NP NP NP
USCS CLASSIFICATION GP GP sP GP
USCS SOIt DESCRIPTION
NATURAL MOISTURE 25 8.1 33
ORGANICS 3.8
SP. GR. (FINE) 272
SP.GR. (COARSE) 275
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 19
DEGRAD. VALUE 84
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl org’

GENERAL COMMENTS

Gradation is based on material passing the 3" sieve, aceording to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.

(Soil deseriptions shown in parentheses are based on field determinations.)

USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: ALL
PROJECT NUMBER:
AKSAS NUMBER: 57260
SAMPLED BY: G. SPEETER
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER
DEPTH (feef) 0515 7585 7585 3.0-5.0 7.595 7595 3.0-3.5
LATITUDE N64.22409° | N64.22409° | N64.22409° | N64.22324° | N64.22324° | N64.22324° |N64.22298°
LONGITUDE
LAB NUMBER 04-90915 | 0490916 | 04-90917 | 04-90918 | 04-90919 | 04-90920 | 04-90921
DATE SAMPLED
% Passing 3" 100 100 100
2 84 89 90
1.5" 77 82 79
crave; 110" 65 71 67
0.75" 58 65 59
0.5" 46 55 49
0.375" 44 100 49 43
#4 32 98 39 34
#8 28 98 34 30
#10 27 97 33 28
#16 25 94 29 25
#30 22 83 23 19
Sand #10 18 66 18 14
#50 13 45 14 9
#60 11 32 11 6
#30 7 15 7 3
#100 5 11 6 2
Silt/Clay  #200 1.8 5.1 26 1.0
0.02
Hydro ~ 0-005
0.002
0.001
LIQUID LIMIT NV NV NV
PLASTIC LIMIT NV NV NV
PLASTIC INDEX NP NP NP
USCS CLASSIFICATION e GP GW
USCS SOIt DESCRIPTION
NATURAL MOISTURE 11.8 37 41
ORGANICS 59
SP. GR. (FINE) 269
SP.GR. (COARSE) 280
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 19
DEGRAD. VALUE 50
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS org'
GENERAL COMMENTS Gradationis based on material passing the 3" sieve, according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.
(Soil deseriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: ALL
PROJECT NUMBER:
AKSAS NUMBER: 57260
SAMPLED BY: G. SPEETER
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER
DEPTH (feef) 3.0-35 0510 3.0-35 7585
LATITUDE N64.22298° | N64.22257° | N64.22257° | NG64.22257°
LONGITUDE
LAB NUMBER 04-90922 04-90923 04-90924 04-90925
DATE SAMPLED
% Passing 3" 100
2" 84
1.5" 74
1.0" 62
Gravel 0.75" 57
0.5" 50
0.375" 46
#4 38
#8 34
#10 33
#16 28
#30 20
Sand #40 14
#50 9
#60 7
#80 5
#100 4
Sil/Clay #200 21
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV
PLASTIC LIMIT NV
PLASTIC INDEX NP
USCS CLASSIFICATION GP

USCS SOIL DESCRIPTION

NATURAL MOISTURE
QORGANICS

SP. GR. (FINE)
SP.GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. VALUE
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION

33 13.0 33

REMARKS

org'

GENERAL COMMENTS

Gradation is based on material passing the 3" sieve, according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.

(Soil deseriptions shown in parentheses are based on field determinations.)

USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: MS 37-2-069-2 Rex Pit
PROJECT NUMBER: 0A45028
AKSAS NUMBER: 60657
SAMPLED BY: TANNENBAUM
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER TH21-1012 | TH21-1012 | TH21-1012 | TH21-1013 | TH21-1013 | TH21-1012 | TH21-1014
DEPTH (feef) 4.0-6.0 9.0-10.5 19.0-20.0 5.0-7.0 20.0-220 | 39.0-41.0 9.0-12.0
LATITUDE N64.22117° | N64.22117° | N64.22117° | N64.22179° | N64.22179° | N64.22117° |N64.22181°
LONGITUDE W149.24392° [W149.24392° W149.24392° | \W149.2388° |W149.2388° M/149.24392° W149.24114°
LAB NUMBER 210132 210133 210135 210137 210140 21-0144 21-0147
DATE SAMPLED 2-Dec-21 2-Dec-21 2-Dec-21 5-Dec-21 5-Dec-21 2-Dec-21 7-Dec-21
% Passing 3" 100
2" 91 100 100 100
1.5" 86 100 100 100 91 86 97
craver 10" 78 91 92 83 73 73 89
0.75" 68 a2 73 71 64 69 81
0.5" 55 76 60 61 53 57 60
0.375" 49 69 53 55 47 51 50
#4 35 56 42 42 37 36 33
#3 28 49 32 35 31 27 26
#10 27 47 31 34 29 25 25
#16 23 41 25 20 23 21 2
#30 19 29 18 23 14 16 19
Sand #10 16 20 15 19 11 14 17
#50 13 10 12 15 8 11 12
#60 12 8 11 13 7 10 10
#80 10 5 9 10 6 8 8
#100 9 5 8 9 5 7 7
Silt/Clay #200 7.2 35 53 58 37 47 5.0
0.02
Hydro  0-005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION GP-GM SP GW-GM GP-GM GP GW GP-GM
USCS SOIL. DESCRIPTION
NATURAL MOISTURE 23 3.4 13 16 20 16 0.4
ORGANICS 26 18 2.1 22 18 22 21
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
LA. ABRASION
DEGRAD. VALUE
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl org' sl org’ sl org’ sl Org’ sl Org’

GENERAL COMMENTS

Gradation is based on material passing the 3" sieve, aceording to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.

(Soil deseriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: MS 37-2-069-2 Rex Pit
PROJECT NUMBER: 0A45028
AKSAS NUMBER: 60657
SAMPLED BY: TANNENBAUM
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER TH21-1014 | TH21-1015 | TH21-1015 | TH21-1016 | TH21-1017 | TH21-1017 | TH21-1018
DEPTH (feef) 19.0-22.0 9.012.0 19.0-22.0 4.0-6.0 4.0-7.0 13.5-16 5 20-6.0
LATITUDE N64.22181° | N64.22181° | N64.22181° | N64.22283° | N64.22375° | N64.22375° |N64.22516°
LONGITUDE W149.24114° [W149 23342° W149.23342° | W149.234° |W149.2329° |W149.2329° W149.23242°
LAB NUMBER 210149 210151 210152 210153 210155 21-0157 21-0159
DATE SAMPLED 7-Dec-21 9-Dec-21 9-Dec-21 9-Dec-21 | 10-Dec-21 | 10-Dec-21 | 10-Dec-21
% Passing 3"
2" 100 100 100 100 100
1.5" 94 88 95 89 90 93 92
craver 10" 87 75 81 85 77 77 85
0.75" 82 66 70 75 69 66 80
0.5" 63 53 48 62 57 52 69
0.375" 52 46 35 58 53 45 65
#4 28 32 13 45 46 32 57
#3 20 24 9 35 44 28 52
#10 19 23 9 34 43 27 51
#16 17 19 8 28 40 24 47
#30 14 14 7 22 35 17 39
Sand #10 13 11 6 18 31 10 32
#50 10 9 5 13 24 9 21
#60 9 9 5 11 20 8 17
#80 8 7 4 8 13 6 12
#100 7 7 4 8 11 5 10
Silt/Clay #200 5.1 53 32 47 57 33 59
0.02
Hydro  0-005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION GP-GM GW-GM GW GP GP-GM GW SP-SM
USCS SOIL. DESCRIPTION
NATURAL MOISTURE 0.4 0.5 05 17 05 0.4 03
ORGANICS 22 25 29 16 30 20 19
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
LA. ABRASION
DEGRAD. VALUE
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl org' sl Org’ sl org’ sl org’

GENERAL COMMENTS

Gradation is based on material passing the 3" sieve, according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.

(Soil deseriptions shown in parentheses are based on field determinations.)

USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: MS 37-2-069-2 Rex Pit
PROJECT NUMBER: 0A45028
AKSAS NUMBER: 60657
SAMPLED BY: TANNENBAUM
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER TH21-1018 | TT21-1019 | TT21-1020 | TT21-1021 | TH21-1022 | TH21-1023 | TH21-1024
DEPTH (feef) 18.0-21.0 9.0-11.0 3.0-5.0 6.0-8.0 7.0-10.0 17.0-20.0 4.0-6.0
LATITUDE N64.22516° | N64.22215° | N64.22461° | N64.22173° | N64.22255° | N64.22289° |N64.22383°
LONGITUDE W149.23242° [W149.24361° \W149.23371° | W149.2353° M/149.23981° W149.23716° WW149.23594°
LAB NUMBER 21-0161 21-0164 21-0166 210171 210174 21-0176 21-0177
DATE SAMPLED 10-Dec-21 | 23-Jan-22 | 21-Jan-22 | 19-Jan-22 | 25-Jan-22 | 25-Jan-22 | 26-Jan-22
% Passing 3" 93
2" 100 90
1.5" 78 83 81 81 87 92 100
crave; 110" 95 77 67 68 64 81 76
0.75" 32 69 57 61 45 69 71
0.5" 11 60 41 48 24 48 62
0.375" 6 56 35 43 15 39 57
#4 4 48 25 33 7 19 46
#8 4 46 20 30 3 11 42
#10 4 46 19 29 [ 10 40
#16 4 44 16 25 5 8 3
#30 4 39 13 16 5 7 25
Sand  gap 3 32 10 10 4 6 27
#50 3 19 7 6 4 5 2
#60 3 12 5 4 3 5 20
#30 2 5 3 3 3 4 16
#100 2 3 3 2 3 4 15
Silt/Clay  #200 13 16 15 14 21 25 11.5
0.02
Hydro ~ 0-005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION GP GP GP GP GP GW GW-GM
USCS SOIt DESCRIPTION
NATURAL MOISTURE 05 0.4 05 05 0.9 0.7 111
ORGANICS 4.1 37 33 29
SP. GR. (FINE)
SP.GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 22 17 23
DEGRAD. VALUE 82 84 79
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl org' sl org’ sl Org’ sl Org’

GENERAL COMMENTS

Gradation is based on material passing the 3" sieve, aceording to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.

(Soil deseriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: MS 37-2-069-2 Rex Pit
PROJECT NUMBER: 0A45028
AKSAS NUMBER: 60657
SAMPLED BY: TANNENBAUM
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER TH21-1024 | TH21-1025 | TH21-1026 | TH21-1027 | TH21-1028 | TH21-1029 | TH21-1029
DEPTH (feef) 24.0-26.0 8.0-10.0 8.0-10.0 12.0-15.0 6.0-8.5 4.0-6.0 19.0-21.0
LATITUDE N64.22383° | N64.22519° | N64.22523° | NG64.2246° | N64.22358° | N64.22029° |N64.22029°
LONGITUDE W149.23594° [W149 23515° W149.23704° \W149.23785° M/149.23829° Mi149.24809° W149.24809°
LAB NUMBER 210179 210181 210182 210184 210185 21-0187 21-0189
DATE SAMPLED 26-Jan-22 | 27-Jan-22 | 28-Jan-22 | 28-Jan-22 | 29-Jan-22 | 4-Feb-22 4-Feb-22
% Passing 3"
2" 100 100
1.5" 95 91 94 97 100 95
craver 10" 83 100 81 85 89 87 79
0.75" 82 98 73 61 81 79 72
0.5" 73 89 48 49 69 67 63
0.375" 67 82 38 41 62 30 58
#4 54 66 23 24 51 45 49
#3 44 57 19 18 46 36 42
#10 42 56 19 17 45 36 40
#16 33 52 17 16 42 29 a2
#30 21 47 16 14 37 24 23
Sand #10 14 44 15 13 30 20 18
#50 9 40 14 12 21 15 13
#60 7 39 14 11 36 13 12
#80 5 36 13 10 11 10 10
#100 4 35 12 9 9 9 9
Silt/Clay #200 29 30.1 10.4 71 6.3 6.0 6.1
0.02
Hydro  0-005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION sP SM GP-GM GP-GM GP-GM GP-GM GP-GM
USCS SOIL. DESCRIPTION
NATURAL MOISTURE 13 0.6 15 06 05 18 1.2
ORGANICS 15 29 47 26 23 15 19
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
LA. ABRASION
DEGRAD. VALUE
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl Org’ sl org’ sl org’ sl org’

GENERAL COMMENTS

Gradation is based on material passing the 3" sieve, aceording to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.

(Soil deseriptions shown in parentheses are based on field determinations.)

USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: ME 37-2-069-2 Rex Pit
PROJECT NUMBER: 0A45028
AKSAS NUMBER: 60657
SAMPLED BY: TANNENBAUM
MATERIAL SOURCE: CENTERLINE
TEST HOLE NUMBER TH21-1030
DEPTH (feef) 14.0-15.5
LATITUDE N64.22421°
LONGITUDE W149.24103°
LAB NUMBER 21-0192
DATE SAMPLED 4-Feh-22
% Passing 3"
2" 100
1.5" 88
1.0" 79
Gravel 0.75" 72
0.5" 65
0.375" 62
#4 50
#8 43
#10 41
#16 36
#30 28
Sand #40 23
#50 17
#60 15
#80 12
#100 I
Silt/Clay #200 7.2
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV
PLASTIC LIMIT NV
PLASTIC INDEX NP
USCS CLASSIFICATION GP-GM
USCS SOIL DESCRIPTION
NATURAL MOISTURE 2.0
ORGANICS 2.0
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
LA ABRASION
DEGRAD. VALUE
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS

GENERAL COMMENTS

Gradation is based on material passing the 3" sieve, according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.

(Soil deseriptions shown in parentheses are based on field determinations.)

USCS Soil Description Abbreviations: WG = Well-graded; PG = Pootly-graded; E =Elastic; L = Lean; F=Fat
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Appendix C: Cobble Count Data.
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TT 21-1019 Summary

First sampling 4-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)
Empty Bucket 50
Full Bucket of Soil 410 360
Cobbles 200 150
% of Cobbles 41.67%
Cobbles
Lithology Count Percent Total
Andesite 12 44.44%
Diorite 3.70%
Breccia 7.41%
Basalt 11 40.74%
Schist 1 3.70%
Total 27

Cobbles were subangular to rounded

~100lbs of material collected as Sample 21-0162

Third sampling 9-Feet BGS

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0164

Item Weight (Ibs) Adjusted Weight (lbs)

Empty Bucket 50

Full Bucket of Soil 450 400

Cobbles 130 80

% of Cobbles 20.00%

Cobbles

Lithology Count Percent Total

Diorite 2 14.29%

Schist 1 7.14%

Gabbro 2 14.29%

Basalt 6 42.86%

Andesite 3 21.43%
Total 14
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Second sampling 6-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)
Empty Bucket 50
Full Bucket of Soil 465 415
Cobbles 100 50
% of Cobbles 12.05%
Cobbles
Lithology Count Percent Total
Granite 1 5.26%
Diorite 1 5.26%
Mass. Quartz 2 10.53%
Andesite 3 15.79%
Conglomerate 3 15.79%
Basalt 5 26.32%
Rhyolite 4 21.05%
Total 19

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0163

Fourth sampling 13-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)

Empty Bucket 50

Full Bucket of Soil 480 430

Cobbles 147 97

% of Cobbles 22.56%

Cobbles

Lithology Count Percent Total

Andesite 5 22.73%

Diorite 4 18.18%

Gabbro 4 18.18%

Basalt 6 27.27%

Granite 3 13.64%
Total 22

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0165




TT 21-1020 Summary

First sampling 3-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)
Empty Bucket 50
Full Bucket of Soil 445 395
Cobbles 80 30
% of Cobbles 7.59%
Cobbles
Lithology Count Percent Total
Conglomerate 3 33.33%
Diorite 2 22.22%
Mass. Quartz 1 11.11%
Basalt 2 22.22%
Andesite 1 11.11%
Total 9

Cobbles were subangular to rounded

~100lbs of material collected as Sample 21-0166

Third sampling 9-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)
Empty Bucket 50
Full Bucket of Soil 460 410
Cobbles 110 60
% of Cobbles 14.63%
Cobbles
Lithology Count Percent Total
Conglomerate 1 12.50%
Granite 2 25.00%
Chert 1 12.50%
Basalt 2 25.00%
Andesite 1 12.50%
Gabbro 1 12.50%
Total 8

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0168
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Second sampling 6-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)

Empty Bucket 50

Full Bucket of Soil 460 410

Cobbles 100 50

% of Cobbles 12.20%

Cobbles

Lithology Count Percent Total

Granite 2 28.57%

Gabbro 1 14.29%

Basalt 2 28.57%

Andesite 2 28.57%
Total 7

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0167

Fourth sampling 12-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)

Empty Bucket 50

Full Bucket of Soil 480 430

Cobbles 90 40

% of Cobbles 9.30%

Cobbles

Lithology Count Percent Total

Basalt 1 4.76%

Conglomerate 9 42.86%

Gabbro 2 9.52%

Schist 1 4.76%

Andesite 8 38.10%
Total 21

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0169




TT 21-1021 Summary

First sampling 4-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)

Empty Bucket 50

Full Bucket of Soil 430 380

Cobbles 125 75

% of Cobbles 19.74%

Cobbles

Lithology Count Percent Total

Granite 3 33.33%

Basalt 2 22.22%

Gabbro 1 11.11%

Mass. Quartz 1 11.11%

Andesite 2 22.22%
Total 9

Cobbles were subangular to rounded

~100lbs of material collected as Sample 21-0170

Third sampling 9-Feet BGS

Item Weight (Ibs) Adjusted Weight (Ibs)

Empty Bucket 50

Full Bucket of Soil 460 410

Cobbles 110 60

% of Cobbles 14.63%

Cobbles

Lithology Count Percent Total

Gabbro 3 42.86%

Diorite 1 14.29%

Andesite 2 28.57%

Basalt 1 14.29%
Total 7

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0172
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Second sampling 6-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)
Empty Bucket 50
Full Bucket of Soil 475 425
Cobbles 150 100
% of Cobbles 23.53%
Cobbles
Lithology Count Percent Total
Conglomerate 1 7.14%
Basalt 2 14.29%
Breccia 2 14.29%
Schist 2 14.29%
Andesite 3 21.43%
Gabbro 4 28.57%
Total 14

Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0171

Fourth sampling 12-Feet BGS

Item Weight (Ibs) Adjusted Weight (lbs)
Empty Bucket 50
Full Bucket of Soil 480 430
Cobbles N/A N/A
% of Cobbles 0.00%

Cobbles
Lithology Count Percent Total

Total 0

No material over 3"

~100lbs of material collected as Sample 21-0173




Appendix D: Symbols and Definitions, Unified Soil Classification System.
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SYMBOLS AND DEFINITIONS
BASIC_MATERIAL SYMBOLS TYPICAL LOG
YEAR—HOLE NUMBER

0541
ASPHALT LAT/LONG OR STATION, OFFSET @ Sta 210453, LL 3
ELEVATION {it) Elow 375

PEAT DATE LOGGED 16 JUN

WATER e NngLTUEEXT!LE
CLAY (CI) TABLE @ﬁ)—_ ;5% WSLLATION 50480
ICE FROZEN " SR PO VSAL D

7 75
' ) DEPTH o
ST (5) (o) ol
@2 _p; -~ COBBLE OR BOULDER (FROM AUGER

POORLY GRADED SAND (So) POSSBLY .. REACTION)

FROZEN REFUSAL

POORLY GRADED GRAVEL (Gr) (D Stalien value may also be on centerline e.g. Sta 210453, CL

of lat-long formal e.g. N64.56789°, W145.67890°

WELL GRADED SAND
WELL GRADED GRAVEL

BEDROCK (Bx), soft(Type)

(@ W.0.= WHILE DRILLING, A.D.= AFTER DRILLING

@ "N VALUE" INDICATES STANDARD PENETRATION TEST {1.4" L.D.,
2.0" 0.D. SAMPLER DRIVEN WITH 140 LB. HAMMER, 30" FREE
FALL) AND IS SUM OF 2nd AND 3rd 6" OF PENETRATION.

rev 207

= PLAN VIEW SYMBOLS

=1 BEDROCK (Bx), hard(Type)
POWER AUGER TEST HOLE (TH)
SOFT OR HARD BEDROCK BASED ON DRILLING RATE HAND AUGER TEST HOLE (TH)

Q
D
NOTE ] EXPOSED MATERIAL
-+
U
Lo

MAIN COMPONENT {UPPER CASE ... SOLID LINES) PROBE

MINOR COMPONENT (Tille Case ... DASHED LINES HAND DUG TEST PIT {TP)
OR SPARSER PATTERN) DOZER/BACKHOE TEST TRENCH (TT)

BODY OF WATER
USCS SIZE DEFINITIONS "—» FLOW DIRECTION

04 o\ SYMG\GE0LOG-USCS - Geolog

. sexexxx WASTE BERM
BOULDERS (Boulders) 12"+ 237;:: "
COBBLES (Cobbles) 3" 70 12" 8
GRAVEL 470 3" Yy swawe
ANGULAR FRAGMENTS — #10 + e TREELINE
SAND 200 TO {4
SILT 200 70 0.005 mm
CLAY MINUS 0.005 mm SOIL_DENSITY/CONSISTENCY DESCRIPTORS
NON—COHESIVE COHESIVE
TEST RESULTS RELATVE  BLOWS/FOCT BLOWS/FOOT
__%-200 = % PASSING #200 SIEVE VESYENLSO”JSE (N) VALL}UE CSE‘EYBTSEONF?Y (N) VALUE
NM _._% = NATURAL MOISTURE Lose 5< o on 2< g
ORG _._% = ORGANIC CONTENT - -
S = SODIUM SULFATE LOSS(coarse) MEDIUM DENSE  11-30 FIRM 2-8
SSf _ = SODIUM SULFATE LOSS{fine) DENSE 31-50 STIFF 9-15
LA _ = [0S ANGELES ABRASION VERY DENSE > 30 VERY STIFF 16-30
DEG _ = DEGRADATION HARD > 30
L _ = LIQUID LIMIT {NV = no value)
Pl _ = PLASTIC INDEX (NP = non—plastic) S = B EOLOGF; y .
= BLACK y = GRA n =
ISC. Bl = BLUE Or = QRANGE  Wh = WHITE
Tr = TRACE Bn = BROWN Rd = RED Yw = YELLOW
sl = SLIGHTLY Gn = GREEN
hi = HIGHLY . MOISTURE
" = i LNSPECIFIED. AMOUN dy = < OPTMUM*  DUSTY, DRY TO THE TOUCH
™ TSt HOLE moist  ~  OPTIMUM*  DAMP, NO VISIBLE WATER
m — TEST TRENCH wet = > OPTIMUM*  VISIBLE FREE WATER
TP = TEST PIT * OPTIMUM MOISTURE FOR MAXIMUM DENSITY
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Peat and Organic Soil Classification System

Field Observations
Visual Manual Tests
Crganic Gontent by Ignition

SOIL COARSE-GRAINED SOIL

isLel Clagsifcation
Organia Content < 295

AshCament 95% ta 100%

Fleld Observations

WITH ORGANICS
Visual Classlfication
Organie Contant 2% 10 75%
Ash Content 25% 1o 98%

Visual Manual Tests

Classificalion Tests
Ignition Test
Atterberg Limits

Fleld Observations
Visual Manual Tests
Classification Tests o
Ignition Tesl

Crganic Corilar by

FINE-GRAINED SOIL
WITH ORGANICS

Wizual Classiicaticn
Organic Cantant 2% o 75%
Ash Content 28% 10 98%

Suggested Addilional Tests
Wet vs, Dry Preparation
Atterberg Limits
Wet vs. Dry Preparation
Maximum Denslty Tests

Mo Wetf Dy LL

lgniflgn?
¥
N10 r:_glrific:an' -'Ih-=-'19n Dncngﬁaia:,fr: -+ - Humification - Humification | | - Bumitication | [Wa Hurmiiezlion
o eoll propertlas of _‘ praparation LL7 HF-H10 HaHE H1-H3 o ethar organis
Eahavior Cirganis Contant 2% Organi s Content 5% Crganic Content - Fliar Contant | | - Flbar Gorte - Flaar contant lagding
10 5% o 15% 155 - T5% =2T el s =BT
Nao
r r l l I l
Namea Slightly Organic Organic Name Highly Organic MName wi! MName w! Organic Organic Sapric Hamic Fibric Peat
and Group Name from USCS Name organics organics Name Name Peat Peat Peat
Symbol fram USCS from USCS from USCS | | from USCS | | from USCS | from USCS
from USCS
(SW, SM, GW. (SW. 5P, SM, GW,| (SW, SP,SM, GW, (SW, SP, SM. GW. (CL ar CH) (ML or MH) (OH) (CL) {PT-8) (FT-H) (PT-F) (PT)
MH, CL, etc.) GP, elc) GP, etc) GP, GM, elc)

—

Visual Manual Tests
Laboratary Testing
Classification Tests
Ignition Test
Anterberg Limits

e

PEAT

Vizug Classification
Crganiz Gontent =75%
Azh Conlent =22%

}

Visual Manual Tests

Humification test for Fibar Content

Laboratory Tasting
lgnition Test

Wel Seiving for Fiber Content
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lce Segredation is the growth of ice as distinct lenses, layers, veins
and masses in soils, commonly but not always oriented nomal to
direction of heat loss.

Ice L enses are lenticular ice formations in soil occurring essentially parallel to each
other, generally normal to the direction of heat loss and commonly in repeated layers

Frozen Soifs, Proc. International Conference on Permafrost (1963), Lafayette, IN,
U.S. National Academy of Sciences, Publ. 1287, pp 481-487.

Par
Description of Sni]
o Celal DESCRIPTION AND CLASSIFICATION OF FROZEN SOILS
ndependent o
| _Frozen State)
Major Group Sub-Group Guide for Construction on Soils Subject to Freezing and Thawing
Desianali D ot Field Identification (€) Pertinent Properties of Frozen Materials T
Description (2) 95'9;?’ lon esc:p 1M 1 pesignation (5 which may be measured by physical tests Charact aw; 8 Criteria (9)
) ) to supplement field identification. (7) aracteristics (8)
Poorly Bonded or| - ) . o -
Friable Nf Idertify by visual examination. To sersi Lni/m%c;-ﬁ?mperamfe Tt:e pnt:ntlal |nlen.:|ty olfdlc&l! segregatmn |: a soil is de;jpendenl to
determine presence of excess ice, Use ensity and Void Ratio a large degree onits void sizes and may be expressed as an
a) In Frozen State Uslally empirical function of grain size as follows:
. . procedure under note {c}) below and hand L
Segregated ice] No excess ice magnifying lens s necessary. For soils b) After Thawing in Place Thaw-Stable
is not visible b N not fully saturated, estimate dégree of ice Water Content (Total H,0, inclucing ice) 2) Most inorganic solls containing 3 percent or more of grains finer
eye (b) WellBonded | Nb saturation: Medium, Low. Note presence Qvgatg'ebul' than 0.02 mm in diameter by weight are frost-susceptible.
_ of crystals, or of ice coalings around ) Distribution Gravels, well-graded sands and silty sands, especially those
Excess ice larger particles. Strength 4 approaching the theoretical maximum density curve, which
a) Compressive contain 1.510 3 percent finer than 0.02 mm by weight without
Part Il THANTITET S b) Tensile being frost-susceptible. However, their tendency to occur
Description of crystals or x ) ) c) Shear |nlerk.1edded with other soils usually makes it impractical to
Frozen Soll inclusions Forice phase, record the following as d) Adfreeze consider them separately.
Tce coatings on - pplicable: ! Soils classed as frost-susceptible under the above criteria are
Segregated ice] particles N Location Size Elasti . likely to develop significant ice segregation and frost heave if
is visi Orientation Shape Thickness astic Properties i i i i
is visible by ! P! Plastic Properties frozen at normal rates with free water readily available. Soils so
eye. (Ice 1 inch v Random or o Spacing Pattern of arrangement Thermal Pr':) erties frozen wiill fall into the thaw-unstable category. However, they mal
orlessin irregularly oriented Length P Usually also be classed as thaw-stable if frozen with insufficient water to
thickness) (b) ice formations Hardness } Thaw-Unstable |permit ice segregation.
N Structure  } per part |Il Below
) S_trahﬁec! or Color Ice Crystal Structure (using optional
distinctly oriented Vs Estimate volume of visible segregated ice |instruments ) Soils classed as non-frost-susceptible ("NFS) under the above
ice formations present as percent of lotal sample volume|a) Orientation of Axes criteria usually occur without significant ice segregation and are
! ) b) Crystal size not exact and may be inadequate for some structure applications
. . . |Designate material as ICE {d) and use N . P
Ice with soil Ice + Soil - c) Crystal shape exceptions may also result from minor soil variations.
: - descriptive terms as follows, usually one
inclusions Type item fi h licable: d) Pattern of Arrangement
Part IIl Ice lee item from each group, as applicable:
(Greater than 1, Hardness Structure Color _Admixtures
inch in Hard Clear eg eqd In permafrost areas, ice wedges, pockets, veins, or other ice
Description of thickness) . . Soft Cloudy | Color- | Contains A . bodies may be found whose mode of origin is different from that
Substantial Ice Ice":lelrs?:;:ull Ice (mass, Porous | less | Thin Silt ssa;':ie;z:a:alsli:lﬁvfé:za’;’::f;ﬁ'jéﬂ:‘: described above. Such ice may be the result of long-time
Strata notindi- | Candled | Gray Inclus- P P k4 : expansion and contraction phenomena or may be glacial or other]
crystals) | Granular | Blue lons ice which has been buried under a protective earth cover.
Stratified v
[DEFINITIONS:
Ice Coatings on Particles are discemible Iayers of ice found on or below the larger soil YWell-bonded signifies that the soil particles are strongly held together by the ice and that the frozen soil
particles in a frozen soil mass. They are sometimes associated with hoarfrost possesses relatively high resistance to chipping or breaking. NOTES:
crystals, which have grown into voids produced by the freezing action. N . . . ) mn rock s encountered, standard rock dlassification
lce Crystal is a very small individual ice particle visible in the face of a soil mass. Poorly-bonded signifies that the soil particles are weakly held together by the ice and that the frozen soil terminology should be used.
Crystals may be present alone or in a combination with other ice formations. consequently has poor resistance to chipping or breaking. (b) Frozen soils in the N group may on close examination indicat
Clear ice is transparent and contains only a moderate number of air bubbles.(e} Eriable denotes a condition in which material is easily broken up under light to moderate pressure. presence of ice within the voids of the material by crystalline
Cloudy Iceis franslucent, but essentially sound and non-pervious reflections or by a sheen on fractured or trimmed surfaces.
Porous |ce contains numerous voids, usually interconnected and usually resulting Thaw-Stable frozen soils do not, on thawing, show loss of strength below nomal, long-time thawed values However, the impression to the unaided eye is that none ofthe
Jfrom melting at air bubbles or along crystal interfaces from presence of salt or other  nor produce detrimental settlement. frozen waler occupies space in excess of the original voids in the
materials in the water, or from the freezing of saturated snow. Though porous, the soil. The opposite is true of frozen soils in the V group.
mass retains its structural unity. Thaw-Unstable frozen soils show on thawing, significant loss of strength below normal, long-time thawed  {c) When visual methods may be inadequate, a simple field test
Candled ice is ice which has rotted or otherwise formed into long columnar crystals, values and/or significant settlement, as a direct result of the melting of the excess ice in the scil. to aid evaluation of volume of excess ice can be made by placin
very loosely bonded together. some frozen soil in a small jar, allowing it to melt and observing
Granular Ice is composed of coarse, more or less equidimensional, ice crystals the quantity of supernatant water as a percent of total volume.
weakly bonded together. Modified from: Linell, K. A. and Kaplar, C. W., 1966, Description and Classificatiosn of|

{d) Where special forms of ice, such as hoarfrost, can be
dislinguished, more explicit description should be given.

{e) Observer should be careful to avoid being misled by surface
scratches or frost coating on the ice.
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Classification of Soils for Engineering Purposes (Unified Soil Classification System)

o Sexture, 5 Bapebrown o bieck doler. and GROUP_SYMBOL GROUP NAME GROUP_SYMBOL GROUP_NAME

not subjected to the clossification procedures
d hereafter.

describes <30% plus No. 200 ~Z <15% plus No. 200 ————————— lean clay <5% fines Cu>4 and 1<Ce<3 GW pa— <15% sand Well-graded gravel
15-29% plus No. zootz sand >% gravel —— Lean clay with sand : 215% sand —— Well-graded gravel with sand
PI>7 and plots—= CL % sand <% gravel —= Lean clay with gravel Cu<4 and/or 1>Cc>3 GP <15% sand Poorly graded gravel
gx"jgn:bove % sand >% gruvelt <15% gravel Sandy lean clay 215% sand ————= Poorly graded gravel with sand
230% plus No. 200 < 215% gravel = Sandy leon clay with gravel fines = ML or M ——— GW—GM: <15% sand Well-graded gravel with sil
% sand <% gruveliz <15% sand ——— Gravelly lean clay Cu>4 and 1SCCS3< >15% sand Well-graded gravel with silt and sand
215% sand Gravelly lean clay with sand GRAVEL fines = CL, CH, GW-—GC< <15% sand Well-graded gravel with clay (or silty clay)
<BO% plus No. 200~ <157 pls No. 200 Sity clay Zgravel > sand | §5-12% fines (or CL=ML) >15% sand Well-graded grovel with clay and sand
15-29% plus No. ZDUt% sand >% gravel —— Silty clay with sand (or silty clay and sand)
. 4<PIK7 and — CL-ML % sand <% gravel — Sitty clay with gravel fines = ML or M4 —— GP—GM <: <15% sand Poorly—graded gravel with silt
Inorganic plots on or above % sand >% gruvelt <15% gravel Sandy silty clay Cu<4 and/or I>Cc>3< 215% sand Poorly graded gravel with silt and sand
A'-fine 230% plus No. 200 < >15% gravel Sandy silty clay with gravel fines = (CL &1 0 GP-GC < <15% sand ——= Poorly graded gravel with clay (or silty clay)
% sand <% gravel <15% sand ——— Gruvelly silty clay Cosfficient of Uniformity, Cu—the ratio Deo /Dyo, or CL-| >15% sand ———= Poorly graded gravel with clay and sand
! <5157 sond ——— Gravly oty coy with snd Soroapoting to 80 ond T0%% Tor on e fines = ML or WH —— GM 15% sand ———— Silty gravel (7 Sity cloy and sand)
y sty clay cumulative particle—size distribution curve ines = WL or — san ity gravel -
<30% plus No. 200 ? <15% plus No. 200 Sitt respectively. 215% sand ——= Silty gravel with sand
LL<50 15-29% plus No. 2ootz sand >% gravel —— Sit with sand >12% fines fines = CL or CH — GC R <15% sand Clayey gravel
PI<4 or plots —— ML % sand <% gravel —— Silt with gravel >15% sand Clayey gravel with sand
below "A"-line % sand 2% gmvel< <15% gravel Sondy silt fines = CL-ML GC—-GM < <15% sand Silty, clayey gravel
>30% plus No. 200 < >15% gravel Sandy silt with gravel >15% sand ——= Silty, clayey gravel with sand
% sand <% gravel <15% sand — Gravelly silt
4 % g i: )15%- s vae"; St with sand o - 7 <5% fines Cu>6 and 1<Ce<3 SwW <15% gravel Well-graded sand
Orgaric L;—;guggggms) —— 0L —— See below - S oa D o 8ot (o0 215% gravel ———= Vell-graded sand with grovel
<30% plus No. 200 = <15% plus No. 200 Fat clay A:é?’:ﬁh‘.’gﬁ;"ﬂ.ﬁ?;?ﬁ portons- e datibuton Cu<6 and/or 1>Cc>3 SP <15% gravel Poorly graded sand
15-25% plus No. 200 <% sond 2% grvel ——Fat coy vith sond surve respoctively. 215% gravel = Poorly graded sand with gravel
Pl plots on or —— CH % sond <% gravel —— Fat clay with gravel fines = ML or MH ——— SW—SMY <15% gravel Well-graded sand with silt
above "A"-line % sand >% gmveli: <15% gravel ———— Sandy fat clay Cu>6 and 1SCC£3< >15% gravel Well-graded sand with silt and gravel
>30% plus No. 200 < >15% qravel —— Sandy fat clay with gravel SAND fines = CL, CH, SW—SCi: <15% gravel Well-graded sand with clay (or silty clay)
| 7 sond <% ol <15% sond Gravelly fat clay Zsand > %gravel  |— 5-12% fines or CL=M) >15% gravel Well-graded sn;\rdsgg;hcﬂ;yﬂmdqms
i , il
norganic 215% sand ———= Gravelly fat clay with sand fines = ML or Mf —— SP—SM Z <15% gravel Poorly—graded sand with silt
<30% plus No. 200 i <15% plus No. 200 Elastic silt Cu<B and/or 1>Cc>3< >15% gravel ———— Poorly graded sand with silt and gravel
15-29% plus No. 2oo<z sand 2% gravel —— Elastic silt with sand fines = CL, CH, — SP—SC g <15% gravel ———= Poorly graded sand with clay (or silty clay)
Pl plots below —— MH % sand <% gravel —— Elastic silt with gravel (or CL-ML) 215% gravel ———= Poorly graded sand with clay and gravel
LL>50 A"line % sand 2% gravel <1% gravel Sandy elastic sit ~ SM I Sty s\ 51 cloy ond grovel)
>30% plus No. 200 < 315 ol Sandy elastic silt with gravel fines = ML or Wit = SM —~——— (o arore e e
% sond <% grovel <15% sand Gravelly elostic sitt . s = CL o CH sc P ::::; - C;‘y M
. : >15% sand Gravelly elastic silt with sand % fines ines = CL or —_— < layey san
Organic %@ﬁ)_‘ OH —— See below 2154 san ravely elostc sit with san >15% gravel ——— Clayey sand with gravel
fines = CL-ML —— SC—SM ~Z <15% gravel ———= Silty, clayey sand
215% gravel —— Silty, clayey sand with gravel
Flow Chart for Classifying Fine—Grained Soil (50% or More Passes No. 200 Sieve)
Flow Chart for Classifying Coarse—Grained Soil (More Than 50% Retained on No. 200 Sieve)
GROUP SYMBOL GROUP NAME
<30% plus No. 200 <: <15% plus No. 200 Organic cla
’ 15~29; lus No. 200 <—7% sand >% l—*—Og ; Iy ith sand 60 ifi it i i i /
plus No. 200 =% sand 2% grovel rganic clay with san For classification of fine—grained soils and
% sand <% gravel —— Organic clay with gravel fine—grained fraction of coarse—grained soils
Pl>4 and plots 7% sand >7% gravel <15% gravel — Sandy organic clay N e N
on or dbove >30% plus No. 200 < < >15% gravel ———= Sandy organic clay with gravel - 50 Equation of "A" — line y
A"line % sand <% grovel< <15% sand —— Gravelly organic clay o Horizontal at Pl=4 to LL=25.5, 3
>15% sand ——— Gravelly organic clay with sand then PI=0.73(LL—20) > 0&
oL <30% plus No. 200 i: <15% plus No. 200 Organic silt > Equation of "U” — line ~ 0‘2‘ “\;,
15-29% plus No. 200(:% sand >% gravel —— Organic silt with sand ! 40 — Vertical at LL=16 to PI=7, <
% sand <% gravel —— Organic silt with gravel o then F’1=0.9(LL—8) [¢) /
PI<4 or PMS % sand >% qruveli <15% gravel — Sandy organic silt = 0\2\
below "A"line >30% plus No. 200 < >15% gravel ———— Sandy organic silt with gravel - /
% sand <% gmvel< <15% sand Gravelly organic silt |
215% sand —— Gravelly organic silt with sand > 30 4
<30% plus No. 200 ?: <15% plus No. 200 Organic clay — / 0\/
15-29% plus No. zooix sand >% gravel —— Organic clay with sand —
% sand <% gravel —— Organic clay with gravel ) 20 (o] /1
% sand >% gravel< <15% gravel Sandy organic clay — 0\/
Plots on o >30% plus No. 200 < >15% gravel ———— Sandy organic clay with gravel — MH dr OH
above "A™-line % sand <% gmvel< <15% sand ———= Gravelly organic clay n
215% sand Gravelly organic clay with sand < 10 4
<30% plus No. 200 Y <15% plus No. 200 Organic silt O /[
OH 15-29% plus No. 200 % sond 2% gruvel — Organic it with sand 7 / CLIML ML or OL
% sand <% gravel — Organic silt with gravel o 4
% sand >% grave!<: <15% gravel ——= Sandy organic silt [
4 . 4 —_— ic silt wi I
EAIESSI' below 230% plus No. 200 < 215% gravel Sandy organic sxlt} with gravel 0 10 16 20 30 40 50 60 70 80 90 100 110
ine % sand <% graveli <15% sand ——— Gravelly organic silt
>15% sand —— Gravelly organic silt with sand
2 Iy rgoric sit v LIQUID LIMIT (W
Flow Chart for Classifying Organic Fine—Grained Soil (50% or More Passes No. 200 Sieve) Plasticity Chart
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