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ARCTIC STRATEGIC TRANSPORTATION AND RESOURCES (ASTAR)
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NORTH SLOPE, ALASKA

Tim G. Tannenbaum?, Garrett G. Speeter’, and Trent D. Hubbard?

INTRODUCTION

The State of Alaska Department of Transportation and Public Facilities (DOT&PF), Northern
Region Materials Section (NRMS) supports the feasibility planning for the Arctic Strategic Transporta-
tion and Resources (ASTAR) project, North Slope, Alaska. The goal of ASTAR is to identify, evaluate, and
advance opportunities to enhance the quality of life and economic opportunities in North Slope Borough
(NSB) communities through infrastructure development. One component of this project involves eval-
uating construction material resources that might be used for infrastructure and development projects,
potentially including roads on the Arctic Coastal Plain to connect existing infrastructure with communi-
ties and resource development projects.

At the request of the Alaska Division of Geological & Geophysical Surveys (DGGS), and as suggest-
ed by NRMS Chief Engineering Geologist G. Speeter, NRMS completed a Capacitively-Coupled Resistivity
(CCR) survey along the first 10 miles of the proposed corridor of the all-season road network connecting the
northern Alaskan communities of Utqiagvik, Atqasuk, and Wainwright (fig. 1). The first 10 miles of the pro-
posed corridor follow the route used for the North Slope Borough Community Winter Access Trail (CWAT).
The goal of the CCR survey was to collect resistivity measurements of the subsurface soils to aid in selecting
construction material site drill targets for the proposed road network. The resulting data can be downloaded
from the DGGS website doi.org/10.14509/30960.

Follow-up geotechnical drilling of the materials site targets identified during the desktop study and
from the CCR survey was completed in August of 2022 to potentially provide proof-of-concept that CCR
data could be used for site selection and define materials sites. Geotechnical drilling results and preliminary
design recommendations are presented in Tannenbaum (2022). A comparison of subsurface stratigraphy
observed in test hole data, with the subsurface stratigraphy interpreted from CCR data, suggests that use of
CCR to identify potential material sites is ineffective due to the local cyrostructure. The use of CCR to evalu-
ate foundation soils for ground-ice content during alignment selection, however, is a cost-effective tool.

FIELD INVESTIGATION

Field work for the geophysical survey was conducted April 18-23, 2022, by NRMS Engineering
Geologists T. Tannenbaum and M. Blake, based out of Utqiaqvik, Alaska. Snowmachines and local trail
information, provided by the North Slope Borough Wildlife Management Department, were used to access
field sites and collect data.

Field work for the material site investigation was conducted August 1-26, 2022, by NRMS Engi-
neering Geologist T. Tannenbaum and NRMS Dirrillers P. Lanigan, D. Coke, and T. Hartford. A Bell 407 he-
licopter operated by Maritime Helicopters out of the Utqiagvik Airport provided daily access to field areas.
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Figure 1. Capacity-coupled resistivity (CCR) survey location along proposed road corridor, Utgiagvik, Alaska. Start-
ing points of each CCR survey line are labeled A through U.
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Geophysical Investigation Methods

The CCR geophysical survey was conducted from approximately mile 0 to 10 of the CWAT, during
which 50,000 survey-line feet of data were collected (fig. 1). The CCR survey was designed to be used in
tandem with surficial geology terrain maps (DGGS and ASRC Energy Services, in preparation) and limited
subsurface test hole data from a 2004 U.S. Army Corps of Engineers (USACE) Coastal Storm Damage Re-
duction Gravel Exploration study (USACE, 2005) to assist in identifying potential drill targets for construc-
tion material exploration. CCR data was collected in 0.25- to 0.5-mile segments for efficient processing with
smaller batches of raw data. Data were collected along 21 survey line segments, labeled A through U (fig. 1).

Capacitively-Coupled Resistivity

CCR surveys measure the electrical properties of rock and soil by pulling a coaxial cable array with
a transmitter and receivers along the ground. The transmitter sends a continuous current sine wave polar-
izing the surrounding earth material, and the receiver array measures the induced polarization from which
resistivity can be derived.

A Geometrics OhmMapper CCR system, consisting of one transmitter and five receivers connected in
series, was used for this project. Multiple passes along each survey line segment were completed using different
receiver geometries to collect data at different depths (fig. 2). Changing both the dipole size (cable length) and
rope length between the transmitter and receiver(s) allows multiple depths of acquisition for each survey.
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Figure 2. CCR Geophysical survey receiver geometry (left) and apparent survey depth (right).

The measured output of resistivity data from the CCR survey is reported in ohm-meters (ohm-m).
The measured resistivity of subsurface materials should be considered a non-unique dataset with multiple
types of soil and rock capable of producing similar measured resistivity values. As illustrated in figure 3,
unweathered igneous and metamorphic bedrock, sand and gravels, limestone, and ice-rich permafrost can
all produce measured resistivity in the same ranges. The electrical properties of soil and rock vary drasti-
cally due to phase changes of water in-situ. Frozen soil is resistive to current flow, especially when ice con-
tents are high, whereas groundwater is conductive (low resistivity). The following are typical generalized
resistivity ranges for soil types (Hoekstra and others, 1975):

+ 0-100 ohm-m = thawed, or possibly wet material
+ 100-1000 ohm-m = ice-poor frozen material and most coarse-grained materials (river gravels/sand)

¢ 1000-100,000 ohm-m = Ice-moderate to ice-rich material



Preliminary Interpretive Report 2023-1 4

resistivity ([ohm-m)

0.01 0.1 1 10 100 1,000 10,000 100,000
ma s e aulfides | |
shield
_*gup e ‘ R — '"lm MPNE] nweathered rocks
| —_ falke  metled  dusienssti
pmﬂ{ e weathered layer
Tt e |

gravels
sands

glaclal sediments

sedimentary rocks

f T ki ok i 1
100,000 10,000 4,000 100 10 1 0.1 001
conductivity (mS/m)

Figure 3. Generalized resistivity ranges for rocks and soils, after Palacky,1988).

Geometrics OhmImager software version 4.0.2.2 was used to process the raw CCR data, which was
reviewed and checked for data quality. Next, the data were compiled into a format compatible with creat-
ing a 2D data inversion. Aarhus GeoSoftware Res2dInv version 4.10.20 was used to create 2D resistivity
data models and display color contoured pseudosection plots. The resistivity pseudosections were inter-
preted using a combination of resistivity data, surface conditions observed from satellite imagery, surficial
geology terrain maps, and test hole data.

Drilling and Sampling

Material site drilling was conducted using a helicopter-portable CME-45 drill rig equipped with
6.5-inch hollow-stem augers. Test holes were selected in areas favorable for potentially hosting construc-
tion materials. A grid pattern of holes was drilled at each site with the goal of identifying 1 million cubic
yards of construction materials per site. Each test hole was located using a Garmin GPSmap 62s recre-
ational grade GPS (datum WGS 84) with an accuracy of +/- 50-feet. The elevation at each test hole was
obtained by plotting the test holes on a lidar derived digital elevation model surface in an ArcGIS Pro
workspace and then using an ArcGIS Pro geoprocessing tool to extract the elevation for each location. Test
holes were backfilled with cuttings after drilling was completed.

Split-spoon sampling was conducted during hollow-stem auger drilling, with a standard sampling
interval of 5 feet from the ground surface to the bottom of hole (BOH). A 2-inch inner diameter, 2.5-inch
outer diameter split-spoon sampler was driven into the ground using a 340-pound CME automatic ham-
mer with a 30-inch free-fall drop during sampling. Blow count measurements were recorded as the num-
ber of hammer blows required to advance the sampler down a six-inch interval. The sum of the second
and third 6-inch intervals are shown as the N-value on the test hole logs, and refusal occurred when 50 or
more blows were required to advance the sampler six inches.

Samples were collected from auger cuttings or split-spoons, placed in double-layered Ziploc® brand
bags or poly bags labeled with permanent marker for storage, and transported to the Mappa Test lab in
North Pole, Alaska. Test hole logs are presented in appendix C.

Laboratory Data

Soil samples and test hole conditions were logged in the field following the criteria in the Alaska Ge-
otechnical Procedures Manual (DOT&PE, 2007a) and using the Unified Soil Classification System (USCS).
In addition, the Alaska Guide to Description and Classification of Peat and Organic Soil (DOT&PE, 2007b)
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and the Description and Classifica-

tion of Frozen Soils (USACE, 1966) Table 1. List of Index Tests. AASHTO = American Association of State
Highway and Transportation Officials. ASTM = American Society for

were used to describe organic rich or . .
Testing and Materials

frozen subsurface conditions. Select-
ed samples were tested in accordance

with ASTM/AASHTO methods for a M GHEANRY G
determination of any one or a com- Gradation T27 C136
bination of the following properties Liquid Limit T89 D4318
(table 1): Plastic Limit T90 D4318

+ Classification (particle size Moisture Content — Aggregate Soil T2557265 C566 D2216

distribution) Organic Content (Burn) T267
» Moisture content .
USCS Classification D2487

« Atterberg limits

« Organic content

SUBSURFACE CONDITIONS AND OBSERVATIONS

The CCR survey was conducted within the first 10 miles of the proposed corridor of the ASTAR
Project road network for Utgiagvik, Atqasuk, and Wainwright, beginning at Utqiagvik. NRMS Chief Engi-
neering Geologist G. Speeter identified three high resistivity anomalies during the survey that could represent
potential sites for construction material exploration (fig. 4) or ice-rich soil. The sites were selected during
a desktop study of surficial geology terrain units (DGGS, in preparation) with the goal of finding materials
suitable for road construction. The terrain units mapped as coastal beach and barrier island deposits, inland
paleo-beach and barrier reef deposits, and gravel-bearing marine sands were interpreted to be the most
probable sources of construction materials. Inland paleo-beach and barrier island, and marine sand were
the only deposits present in this investigation area. Ground-truthing for CCR interpretations was aided by
subsurface data from test holes drilled during the 2004 USACE Coastal Storm Damage Reduction Gravel
Exploration Program and 2022 DOT&PF Materials Site Investigations, proximal to the CCR survey. Test hole
logs are presented in appendix B. The proposed material site exploration targets identified during the desktop
study fall within CCR survey line segments A-C, F, and M. Annotated pseudosection figures are presented in
appendix A and figure numbers in this text are hyperlinked.

CCR Comparison with Test Hole Data Segments A, B, and C

Segments A through C partially underlie proposed material site exploration target 6 (fig. 5). Test holes
BIA-01 and BIA-28 are located at the southwest margin of the proposed material site exploration target and
approximately 3,400 feet from segment A. The generalized subsurface stratigraphy of these test holes is:

* 4.5- to 8-foot-thick layer of ice, with frozen sand and silt inclusions underlain by a;
« 2- to 10-foot-thick layer of frozen silty sand, with up to 12 percent gravel underlain by a;

* 4.5- to 10-foot-thick layer of frozen poorly graded sand with silt and gravel and silty sand with gravel
with up to 46 percent gravel underlain by a;

« 4.5- to 8-foot-thick layer of frozen silty sand underlain by;

« Frozen silt.
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Figure 4. CCR survey line along proposed road network corridor with proposed material site exploration targets.
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Figure 5. CCR survey line segments A through E with USACE test hole locations.
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Segment A from 0 to 964 survey line-feet (fig. A1) is interpreted to represent a generalized subsur-
face stratigraphy of:

« 5- to 9-foot-thick layer of highly to very highly resistive material, interpreted to be frozen surface
water in polygonal thermokarst troughs and organic silty ice wedge-rich permafrost underlain by a;

« 22- to 30-foot-thick layer of moderately to highly resistive material, interpreted to be frozen sand
with gravel and gravel with sand with occasional ice underlain by;

« Low resistivity frozen silt and silty sand.

Segment B from 0 to 1,074 survey line-feet (fig. A2) is interpreted to represent a generalized subsur-
face stratigraphy of:

« 7- to 12-foot-thick layer of highly to very highly resistive material, interpreted to be frozen surface
water in polygonal thermokarst troughs and organic silty ice wedge-rich permafrost underlain by a;

« 25- to 32-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice that thins to a;

« 10- to 20-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice and is underlain by;

« Frozen silt and silty sand from survey line-footage 500 to 1,074.

Segment C from 0 to 2,688 survey line-feet (fig. A3) is interpreted to represent a generalized subsur-
face stratigraphy of:

o 7- to 20-foot-thick layer of highly to very highly resistive material, interpreted to be frozen surface
water in polygonal thermokarst troughs and organic silty ice wedge-rich permafrost underlain by a;

o 15- to 20-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice that thickens to a;

« 20- to 25-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice underlain by;
« Frozen silt and silty sand from survey line-footage 0 to 1,350.
Segment F
Segment F partially underlies proposed material site exploration target 7 (fig. 6). Test holes BIA-08
and BIA-19 are located south of the proposed material site exploration target and approximately 3,500 feet
from segment F. The generalized subsurface stratigraphy of these test holes is:

« 8-foot-thick layer of ice with silt inclusions and frozen organic silt underlain by a;

« 4.5-foot-thick layer of frozen silty sand, with gravel (up to 18 percent) underlain by a;

« 10- to 20-foot-thick layer of frozen silty sand and sandy silt underlain by a;

« 3.5- to 7.5-foot-thick layer of frozen poorly graded sand underlain by frozen peat in BIA- 19.

Segment F from 0 to 2,675 survey line-feet (fig. A4) is interpreted to represent a generalized subsur-
face stratigraphy of:

« 7- to 10-foot-thick layer of highly to very highly resistive material, interpreted to be frozen surface
water in polygonal thermokarst troughs and organic silty ice wedge-rich permafrost underlain by a;

« 5- to 12-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice that thickens to a;
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Figure 6. CCR survey line segments F through H and test hole locations.
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« 10- to 20-foot-thick layer of moderately highly to highly resistive material, interpreted to be frozen
gravel with sand with occasional ice from survey line footage 1,650 to 2,000, but elsewhere thins to a;

¢ 10- to 20-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice that is underlain by;

« Frozen silt and silty sand.
The combination of this area being mapped as beach and barrier island deposits, along with the
presence of potential gravel deposits interpreted from CCR data, led to MS 7 being selected as a material

site drill target. Eight test holes (TH22-2012 to TH22-2019), spaced 250 to 600 feet apart, were drilled
from depths ranging from 36 to 47 feet below ground surface (bgs; fig. 6).

Test holes drilled at this site encountered a generalized subsurface stratigraphy of a:

« 0.3- to 1.0-foot-thick layer of thick thawed organic mat overlying a;
« 0.6- to 1.2-foot-thick layer of thawed, moist, organic silt overlying a;

« 1.1- to 10.0-foot-thick layer of frozen Vx/Vs silt with ice content from 10 to 70 percent and massive
ice layers from 1 to 5-feet thick overlying a;

* 6.0- to 14.0-foot-thick layer of frozen Vx/Vs silty sand and sandy silt with ice content from 10 to 70
percent overlying a;

« 5.0- to 11.0-foot-thick layer of frozen Nbn/Nf poorly graded sand with gravel and well-graded sand
with gravel overlying a;

« 10.0- to 15.5-foot-thick layer of frozen Nbn/Nf poorly graded sand, well-graded-sand, silty sand, and
silt overlying;

« Frozen, lean clay, silty sand, and silt with sand.

A comparison of test hole data from MS 7, with stratigraphy interpreted from the CCR data, sug-
gests a more complex subsurface stratigraphy is present than can be interpreted from resistivity pseudo-
sections. In this case, the resistivity signature of the ice content and cryostructure of the surveyed soils is
dominant over the resistivity signature of interbedded silt, silty sand, sandy silt, poorly-graded sand with
silt poorly-graded sand with gravel and well-graded sand with gravel horizons observed in test holes.
Segment M

Segment M partially underlies proposed material site exploration target 8 (fig. 7). USACE test hole
BIA-13 is located southwest of the proposed material site exploration target and approximately 4,500 feet
from Segment M. A generalized subsurface stratigraphy of this test hole is:

« 4-foot-thick layer of frozen peat underlain by a;

« 6-foot-thick layer of ice underlain by a;

« 8-foot-thick layer of frozen silty sand underlain by a;

« 7.5-foot-thick layer of frozen poorly graded sand underlain by;

o Frozen sandy silt.

Segment M, from 0 to 2,725 survey line-feet (fig. A5), is interpreted to represent a generalized sub-
surface stratigraphy of:

« 5- to 12-foot-thick layer of highly to very highly resistive material, interpreted to be frozen surface
water in polygonal thermokarst troughs and organic silty ice wedge-rich permafrost underlain by a;
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Figure 7. CCR survey line segments M through N and test hole locations.
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« 2- to 27-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice with a;

« 20-foot-thick layer of highly resistive material, from 300 to 500 survey line-feet, that may be sand
with gravel underlain by;

« Frozen silt.

The combination of this area being mapped as beach and barrier island deposits, along with the
presence of potential gravel deposits interpreted from CCR data, led to MS 8 being chosen as a material
site drill target. Five test holes (TH22-2021 to TH22-2025), spaced 450 to 875 feet apart, were drilled from
depths ranging from 30 to 42 feet bgs. See figure 7 for test hole locations and appendix B for test hole logs.

Test holes drilled at this site encountered a generalized subsurface stratigraphy of a:

« 0.3- to 0.4-foot-thick layer of thawed organic mat, overlying a;

« 0.5- to 1.0-foot-thick layer of thawed, moist, organic silt, overlying a;

« 18.0- to 30.0-foot-thick layer of frozen, Vx/Vs silt, silty sand, sandy silt, and sandy silty clay with ice
content from 10 to 50 percent and massive ice layers from 2- to 9-foot-thick, overlying a;

* 14.0- to 20.0-foot-thick layer of frozen, Nbn/Nf poorly graded sand with silt, poorly graded sand, and
silty sand (absent in TH22-2023 and TH22-2024), overlying a;

«4.0- to 15.0-foot-thick layer of frozen, Nf/Nbn poorly graded sand with gravel and well-graded sand
with gravel (absent in TH22-2021 and TH22-2024), overlying;

« Frozen, Nbn/Nf sandy silt, silt sand, and silt.

A comparison of the test hole data from MS 8, with stratigraphy interpreted from the CCR data,
suggests a more complex subsurface stratigraphy is present than can be interpreted from resistivity pseu-
dosections. In this case, the resistivity signature of the ice content and cryostructure of the surveyed soils
is dominant over the resistivity signature of interbedded silt, silty sand, sandy silt, poorly-graded sand with
silt poorly-graded sand with gravel and well-graded sand with gravel horizons observed in test holes.

Subsurface Conditions Interpreted from CCR

CCR pseudosections with nearby test hole data were interpreted using a combination of resistivity
values from inversion models and test hole subsurface conditions. These interpretations were than used as
guidelines for interpreting CCR pseudosections with no nearby test hole data. Annotated pseudosections
not discussed are presented in appendix A. These pseudosections are interpreted to have a similar subsur-
face stratigraphy as the pseudosections discussed in the previous section.

Segments presented in figures A6-A20 are interpreted to represent a generalized subsurface stratig-
raphy of:
« 5- to 14-foot-thick layer of highly to very highly resistive material, interpreted to be frozen surface
water in polygonal thermokarst troughs and organic silty ice wedge-rich permafrost underlain by a;

« 5- to 25-foot-thick layer of moderately highly resistive material, interpreted to be frozen sand with
gravel and gravel with sand with occasional ice or interlayered silty sand, sandy silt, poorly graded
sand with silt and gravel with variable ice content underlain by;

« Frozen silt and silty sand.
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Segments with resistivity values that may indicate the presence of sand with gravel and/or gravel
with sand are listed by survey line segment and line footage (fig. 8):

« Segment F, survey line footage 1,600 to 2,000.
« Segment K, survey line footage 1,400 to 1,800.
« Segment L, survey line footage 500 to 800.

« Segment M, survey line footage 300 to 500.

« Segment N, survey line footage 50 to 250.

Larger, less distinct resistivity signatures are seen for the entire length of segment A and for segment
B survey line footage 0 to 425.

CONCLUSIONS AND RECOMMENDATIONS

The combination of subsurface data from the USACE test holes with CCR data in areas of pro-
spective surficial geology terrain map units suggests that areas on pseudosections with resistivity values
ranging from 790 to 2,970 ohm-m (drab olive-green to yellow- to tan-colored contour on pseudosections)
could be interpreted as having an increased probability of containing suitable construction material. Resis-
tivity values in this range are thought to represent either coarse-grained granular material, such as gravel,
or frozen material with higher ice content than the surrounding ground. A high resistivity signature could
be produced by either gravel, ice-rich soil, or bedrock because resistivity signatures are a non-unique data-
set. An understanding of the geologic depositional environment, along with subsurface ground truth from
test holes, is required for interpretation of resistivity signatures.

Drill testing of material site targets with these resistivity signatures likely shows that the resistivity
signature of ice content masks the resistivity of the soil profile, which suggests that using CCR as a tool for
identifying coarse granular soils in areas with high ground ice content is ineffective. The Material Site In-
vestigation and Alignment Reconnaissance Geotechnical Report (Tannenbaum, 2022) provides complete
results from geotechnical drilling of potential materials sites and preliminary design recommendations.

Surficial geology terrain maps remain the most tangible starting point for identifying areas of
potential construction material, however, drill testing of sites with favorable surficial geology terrain units
is still required to fully define subsurface conditions. The likelihood of CCR being successfully used as a
stand-alone targeting tool in areas with high ground ice content is low. Mapping the ground ice content of
foundation soils with CCR alone, or in tandem with ice-wedge polygon maps, along proposed alignments,
however, would be a cost-efficient method to classify foundation soils and ground truth remotely sensed
terrain units.
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Figure 8. CCR survey line segments F through O with potential gravel locations identified by CCR survey.
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APPENDIX A: RESISTIVITY INVERSION MODEL PSEUDOSECTION
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Figure A1. CCR survey line segment A with resistivity inversion model pseudosection.
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Figure A2. CCR survey line segment B with resistivity inversion model pseudosection.
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Figure A3. CCR survey line segment C with resistivity inversion model pseudosection.
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Figure A4. CCR survey line segment F with resistivity inversion model pseudosection.
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Figure A5. CCR survey line segment M with resistivity inversion model pseudosection.
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Figure A6. CCR survey line segment D with resistivity inversion model pseudosection.
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Figure A7. CCR survey line segment E with resistivity inversion model pseudosection.
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Figure A8. CCR survey line segment G with resistivity inversion model pseudosection.
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Figure A9. CCR survey line segment H with resistivity inversion model pseudosection.
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Figure A10. CCR survey line segment | with resistivity inversion model pseudosection.
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Figure A11. CCR survey line segment J with resistivity inversion model pseudosection.

26



CCR Survey Line
O CCR Survey Segment Waypoints

=1 Proposed Road Corridor

&0

0 l'-rl llﬁ:a._' OO0 FLU

-

Preliminary Interpretive Report 2021-3

1:700) #1900

"ﬁ."“"-\."‘,.JJ'-\#.:r--ui., il :‘-‘-..L--.P_.I'J‘

UJ

Frozen surfacewater in polygonal thermokarst troughs and organic silty ice wedge rich permafrost)

+ Frozen Mbe / Mbn sandwith gravel [ gravel with sand and occasional ice

Frozen silt sandy silt/ silty sand

+  Potential gravel location

State of Alaska ASTAR Project

Department of Transpertation i ;
and Public Facilities CCR Survey CWAT 0-10 mile
2301 Peger Road Fairbanks Alaska, 99709

Figure A12. CCR survey line segment K with resistivity inversion model pseudosection.
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Figure A13. CCR survey line segment L with resistivity inversion model pseudosection.
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Figure A14. CCR survey line segment N with resistivity inversion model pseudosection.
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Figure A15. CCR survey line segment P with resistivity inversion model pseudosection.
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Figure A16. CCR survey line segment Q with resistivity inversion model pseudosection.
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Figure A17. CCR survey line segment R with resistivity inversion model pseudosection.
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Figure A18. CCR survey line segment S with resistivity inversion model pseudosection.
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Figure A19. CCR survey line segment T with resistivity inversion model pseudosection.
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Figure A20. CCR survey line segment U with resistivity inversion model pseudosection.
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APPENDIX B: USACE 2004 BIATEST HOLE LOGS

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 1 Apr2004
= _ ENGINEERING SERVICES T 5 I
' : : rilling Agency: Alaska District Elevation Datum:
Soils and Geology Section | ™ oer . oerasoteg OMSL O obver
. Northing: 6,316,855 ft. + * | Top of Hole
EX P LO RATI 0 N Lo G Location: Easting:  641,1361t.z Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-01 BIA-01 . Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger - Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit [ AugerHole [ MonitoringWell [ Piezometer 30.0ft. 3151t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8| - Classification GranSize | = Description and Remarks
2|zl . g E\4§ 5 ASTM: D 2487 or D 2488 - 3| E » | Foagy, -15 degrees, 5 mph winds
= 8(g|s=108] 8 3 sl 2l8|lm|le| 8
Bl 2| | N=|Bw =z ] Els] e =2
HEEIEEEEE RIR|=[2|2 |5
1 Ice 5 ICE | ICE with Sand/Fines Inclusions No sample collected, clear, ice, planar ice
- 13 crystals larger than 2 inches with white
2 interstitial ice
— 2
i F4 5 SM | Silty SAND 0.25 Gray/ brown, frozen, subrounded gravel, fine
= 15 . to coarse sand, nonplastic (NP) fines,
28 estimated 45% clear ice crystals less than .5
3 inch with interstitial ice.
gravel present in cuttings
S2 19 SP- | Poorly graded SAND with Silt 231707 |05 Brown, frozen, subrounded gravel, fine to
44 | sM | and Gravel coarse sand
50/ din.
.:_ s1 29 SP- | Poorly graded SAND with Silt 0.25 Light brown, frozen, subrounded gravel, fine to
33 | sM | and Gravel coarse sand, Estimated 30% clear and cloudy
o 54 ice crystals randomly distributed
/ericaf I N A (Y N N N A A A I
S IT1 T K | """+t 10! | ===
N
Q
g F4 30 SM | Siity SAND 117425 Brown and gray, frozen, fine to coarse sand,
< 40 NP fines, estimated 5% ice, 0.5-inch clusters of
§ 52 small cloudy ice crystals
& _
g " 1 R ! ! || FFe-ee-—-—-—————— D b e
Ef—24
2
B Vr| F 18 ML | SILT Gray, frozen, NP fines, randomly
&l-26 26 oriented-clusters and veins of small white ice
< 2% crystals, estimated 15% ice
g 28|
5
o
g 0
g — Vs | F4 1 ML | SILT Gray, frozen, NP fines, estimated 10% ice,
of 17 horizontally stratified 1/16 inch veins of small
9 ~Cloudy ice crystals
z[—32 Bottom of Hole 31.5 ft.
g | PID = {Cold/Hot) Photo lonization Detector
S| NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number;
| May 94 Prev. Ed. Obsolete BIA-01
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ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 12 Apr2004
ENGINEERING SERVICES T 5 = 5
. . rilling Agency: Alaska District levation Datumn:
SO"S and GeOIOQy SeCtlon X Other  Denali Drilling O MSL  [J other
EXP LO R ATIO N LOG Location: | Norhing: 6,301,091 ft. = Tap of Hole
ocation: Easting:  645540ft. + Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-08 BIA-08 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer NE 30.01t. 3041t
Hammer Weight: | Split Spoon L.D: Size and Type of Bit: Type of Equipment: Type of Samples:
30lbs 3in, 7in, Hollow Stem Auger CME45 Grab and Drive
ol - Classification GrainSize | = Description and Remarks
= - 24| § ASTM: D 2487 or D 2488 — ‘qET E | . | Sunny,5 degrees, 30 mph winds
£ - S o I=3 P [ » N o o
=B O s 8 z|lBl|l8|lm| |8
B2 8| 3 | & s|lgle|5|e|=
- = iE| @®m | & 2R |S[S[d |3
F2 38 | SP- | Poorly graded SAND with Siit Gray, frozen, fine sand, nonplastic (NP) fines
50/ din. | sm
F2 32 SM | Silty SAND with Gravel 18 (58 [ 24 |0.25 Gray, frozen, subrounded to rounded gravel,
4 fine sand, NP fines, .5 inch thick clusters of
52 small white ice crystals
F3 53 SM | Silty SAND 51 | 49 Gray and brown, frozen, fine sand, NP fines,
4“4 one 4-inch thick band of flat clear large ice
3% crystals with silt and white interstital ice
5
]
g F3 24 SM | Silty SAND 2|5 405 Dark gray, frozen, subrounded gravel, fine
< 35 sand, NP fines, individual clusters of white ice
g 4 1 crystals less than 0.5 inch thick
5 .
g MM vyl | PP || | bFmeemm—_— ]
g
@ $2 | 50/4in. | SP | Poorly graded SAND Gray, frozen, fine sand
¢
H
a
Z
&
3
& NFS | 50/4in. | SP | Poorly graded SAND Not enough sample to collect data
] — Bottom of Hole 30.4 f.
8 Groundwater Not Encountered
= PID = (Cold/Hot) Photo lonization Detector
5]
=L
<
S| NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
| May 94 Prev. Ed. Obsolete BIA-08
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ALASKA DISTRICT | Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 18 Apr 2004
ENGINEERING SERVICES Diling Age S A D | o
niling Agency: ka District Elevation Datum: -
Soils and Geology Section | " orer  vensioring OWSL O ober
. Northing: 6,288,499 ft. + Top of Hole
EXP LO RATI 0 N LOG Location: Easng 640373t Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-13 BIA-13 Lyle Cain & Travis Coghill Aaron Banks
TypeofHole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit (X AugerHole [J MonitoringWell [ Piezometer NE 30,01t 3151t
Hammer Weight: | Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME45 Grab and Drive
. - Classification GrainSize | = Deacriotonand Femarhe
= . 8|40 = ASTM: D 2487 or D 2488 — SR m,,m.,,,;":'g“mmt::
£18|8lElc8 ¢ |2 HHAEEE
=% =
HEIRIEAEE R HMEREIHE
:,:,} PT | PEAT Brown, frozen
- g
» 4uun _________________________________
B 1 Iee | lce Large clear ice crystals with white interstital
— & 123 ice, no soll color
- 8
—10 F2| 11 | sMm [SwysAnD . Gray and brown, frazen, frace of gravel less
| 26 than .25 inch, fine sand, nonplastic (NP) fines
34/ 3in,
—12[]
50 | SM | Silty SAND 1/61]38]|05 1 | Gray and brown, frozen, subrounded to
50 rounded gravel, fine sand, NP fines, estimate
50/ 3in. 5% ice by volume, individual clusters of small
" white ce crystals less than 1/2 inch wide
/1001 N N N A NN SO R R S AR R N
Y
8
g 50/3in. | SP | Poorly graded SAND 41933 (025 0 | Lightbrown, frozen, rounded gravel, fine to
: medium sand, NP fines
E
B
g
52 SP ~\Poorlygraded SAND Dark gray and Ti d, NP i
¢ s0/3in, | ML | SandySILT etimate 2% fce by volume, sml Indivital
g white ice crystals, first 3 inches of sample not
g retained (same as sample 4)
4 Dark gray, frozen, fine sand, estimated 2%
§ 30 | ML | SandySILT visible ice, individual, .125 inch thick veins of
h 2 small white ice crystals
3 Bottom of Hole 315 1t
3 Groundwater Not Encountered
= PID = (Cold/Hot) Photo lonization Detector
§ NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
| May 94 Prev. Ed. Obsolete BIA-13
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EXPLORATION LOG _BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 18 Apr2004
ENGINEERING SERVICES Do A
: rilling Agency: [ Alaska District Efevation Datum:
Soils and Geology Section | " orer  pesioning Sl O ober
EX P LO R ATI 0 N Lo G Location:  Northing: 620081611+ Top of Hole
*  Easting: 6455641t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-19 BIA-19 Lyle Cain & Travis Coghill Gregory Carpenter
Type ofHole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit X AugerHole [ MonitoringWell [ Piezometer NE 30.01t. 3081t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in, 7in. Hollow Stem Auger CME-45 Grab and Drive
8| Classification GrainSize | = L
= glgz| ASTM: D 2487 or D 2488 £le Clear. 0 degrePton and Remarks
£ 5 o |2 Sg 8 ° S lo|a & s | 8 0 ceg
Q| 3| v || o D R IR[R[ =] 8 |0
OL | Organic SILT Brown, frozen, 50% ice by volume
i lce | F4 11 |ICE +| Ice with siltinclusions to White ice with organics and nonplastic (NP)
= 29 | silt- | Organic SILT fines, 95% ice by volume
35 oL
—10 22 ML | SandySILT Browm, frozen, fine sand, NP fines, 30% ice by
n 60 volume
—12
14
i F4 15 ML | SandySILT Brown, frozen, rounded gravel, fine sand, NP
16 4 fines, 40% ice by volume
—%m A | | | 4 | | | | | e —_—_— ]
F3 29 SM | Silty SAND 4 1781805 Brown, frozen, rounded gravel, fine sand, NP
60 fines, 35% ice by volume
F4 21 SM | Silty SAND Brown, frozen, fine sand, NP fines, 25% ice by
51 volume
B NFS | 27 | SP |\Poorly graded SAND . ~Gray, frozen, fine sand .
- \6b_I" Vr T Fa PT_N\PEAT / “\Dark brown peat, frozen /1
) Bottom of Hole 30.8 ft.
[—32 Groundwater Not Encountered
N PID = (Cold/Hot) Photo lonization Detector
NPAForm 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete : BIA-19
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ALASKA DISTRICT Project.  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 20 Apr 2004
ENGINEERING SERVICES ey - 5
. . rilling Agency: [ Alaska District levation Datum:
Soils and Geology Section | " oter  vena orng OWsL O aber
EX P Lo R ATI 0 N Lo G Location: | Norhing: 6262420t = Top of Hole
ocation: Easting: 642,146 t.+ Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-15 BIA-15 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [J MonitoringWell [T Piezometer 3001t 3151t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
3] . » Classification GrainSize | = Description and Remarks
g g ﬁg s | _ ASTM: D 2487 or D 2488 = ‘é,:',’ E » | Sunny, -5 degrees, 10 mph winds
81513 (E2(FE| & | & Rl 2|5 |
|— 2 |
F4 24 ML- [ Sandy SILT-Organic SILT mix Gray and brown, frozen, fine sand, nonplastic
B oL (NP) fines, small white ice crystals on fresh
0 sufaces, estimated 10% visible ice, estimated
10% organics by volume
F3 14 SM | Silty SAND 4 | 6531075 Gray and brown, frozen, subrounded to
.50 rounded gravel, fine to medium sand, NP fines
50/5in.
F3 16 SM | Silty SAND Gray and brown, frozen, fine to coarse sand,
30 NP fines, estimated 2% visible ice, individual
30 . inclusions of small white fo clear ice crystals
- less then .5 inch thick
5
g F4 33 ML | SandySILT 49 | 51 | 0.5 Gray and brown, frozen, subrounded to
< 50/ 5in. rounded gravel, fine to coarse sand, NP fines
¢
g
z
o
g F4 10 |m| s Dark gray, frozen, NP fines
2 14
z
2
gl
o
el
20 g7 | sur Dark gray, frozen, NP fines
=t
| 2 Bottom of Hole 315 ft.
3 PID = (Cold/Hot) Photo lonization Detector
=l
<<
‘S| NPAForm 19-E Project: Coastal Storm Damage Reduction Hole Number:
| May 94 Prev. Ed. Obsolste BIA-15
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ALASKA DISTRICT Project: - Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 23 Apr 2004
ENGINEERING SERVICES e
. : riling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | x'orer  pens Driling OMSL O other
EXP Lo R ATIO N LOG Location:  Nothing: 63164121t Top of Hole
" Easting: 642,048t Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-28 BIA-28 Lyle Cain & Travis Coghill Aaron Banks
Typeof Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit DX AugerHole [ MonitotingWell [ Piezometer 30.0ft. 30.91t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 bs 3in, 7in. Hollow Stem Auger CME-45 Grab and Drive
8| . — Classification GrainSize | = Description and Remarks
2|5 g183| 3 ASTM: D 2487 or D 2488 = 2| E| & | cloudy, 10 degrees, 10 mph winds
~ 2 | = O &) ° 2l o [ P =y o2
€12l E|8E|m2| 3 |2 S1EIE1215|8
BlS5|al82/82 8 | & IEAEAE RN
— 2
— 4
13 ICE | ICE with Sand/Fines Inclusions Ice, large flat clear ice crystals with white
gg interstitial ice and some trace of gray silt
F3 36 SM | Silty SAND with Gravel 10 | 58 | 32 |0.375 Light brown, frozen, subrounded to rounded
46 gravel, fine sand, non plastic (NP) fines,
50/5in. estimate 5% visible ice, small white ice
crystals inclusions <.25" thick
F3 41 SM | Silty SAND with Gravel 1214|2905 Light brown, frozen, subangular to
39 subrounded gravel, fine and coarse sand, NP
48 fines, estimate 5% visible ice, small white ice
- crystals inclustions <0.25 in. thick
i
S0l Fpee———————— ] ke ]
:‘% .
g S2 80 SP | Poorly graded SAND with Gravel | 46 | 49 | 5 | 1 Brown, frozen, subangular to subrounded
o gravel, fine and coarse sand
<
o
[ M o A [ A R I Py —————————! R I (R R I R
4
;-Q-
2
E F2 61 SM | Silty SAND Gray and brown, frozen, fine sand, NP fines
Q
E .
I
E-2;
oM
§ 11 Gray and brown, frozen, fine sand, NP fines,
30/]]. estimate 2% visible ice, clear jce crystals with
2 L Vx| F2 | 50 | SM | Silty SAND white interstitial ice vien, < 0.25 in,
e Bottom of Hole 30.9 ft.
32 PID = (Cold/Hot) Photo lonization Detector
=z
g
S| NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
| May 94 Prev. Ed. Obsolete BIA-28




APPENDIX C: 2022 DOT&PF TEST HOLE LOGS
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42

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

1. Tannenbaum

Field Geologist

Project
Project Number

FINAL TEST HOLE LOG

ASTAR 2022

Sheet 1 0f 2
Test Hole Number _1H22-2012
Total Depth 47 feet
Dates Drilled 8/3/2022 - 8/3/2022

Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset -
Weather 48°F. 15 mph wind, partially sunny Latitude, Longitude N71.2352027°, W156.7417
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 47.0
Sample Data = Ground Water Data _ GENERAL COMMENTS:
= > Mihle Driling | Ader Briling | AfS tarpet 7. CCR resistivity high and surface morphology
g 5 E|e I Depth in (ft) suggest beach ridge.
é % - . § 2 % . E JE, Time
2| e |22 |E| & | S |&:2|5|5] & ==
S| 5 |Es 5| 5 | BO|E|BS|E|B| E [symba
o [a] om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS 0 4
WOH ORG MAT 1
L 14 Q 5 Bn SILT | 4
2 7 hi Org, Nbe
9 Gy SILT )
r 21 Vix, 50-70% ice. <1/4" ice crystals. 2
31.9°. 1
r 39 Tn-Bn Silty SAND 3 9
Nbn, silty sand with 5% coarse sand / 1
L 4 - fine gravel content. rounded to 4 4
subrounded tan to black chert 1
N coarse sand/ fine gravel. 31.0°f. Nbn i
T 2 3 with lenses of Vx 0.1' in size. 10%ice| 22-2080 (5.0-7.0) Rl
11 USCS (wash)=SM 1
- 5 2| 22-2080 P200=33.6% 4
6 3 [ 2220 — NM=27 4% 6
= e ]
- 7 PI=NP 7]
PL=NV 1
= 8 . S -
F () — i) -
i 10 3 22:2081 (10.0-12.0) 109
n USCS (wash)=SM 1
L . EEE! P200=39.0% _
1 F | s 14 NM=24,8% 1
5 15 ORG=5.2% 1
- 4 LL=17 4
212 PI=0 12
j PL=17
Fx | 134 134
- 144 14 4
- 15 - . 15
15 Bn Silty SAND w/ Gravel _l_lﬁZSéGSB(Z 15£-155~f 1
92| Nbn, dark brown fine to medium silty Wwash)=
r 164 s > sand. Fine subrounded chert gravel P200=15 0% 16 1
:a 33°f. 1
- 17 - Wh ICE 17
ICE, Reticulate ice. White opaque ice ]
L 18 4 with grayish ice infill 18 4
Tn-Bn Well-graded SAND w/ Gravel ]
N 194 Nf, medium to coarse sand with fine to 19
medium subrounded black to tan
chert gravel. Rare subrounded 1
- 20 § — E. gravel to 2 255083 (20,0205 20
USCS (wash)=8\W 1
Tn-Bn Poorly-graded SAND w/ Gravel P200=2 6%
B 214 Nbn, medium to coarse sand with fine | nw-s.6% 214
to medium subrounded black to tan | ORG=15% 1
n 4 LL=NV 4
22 % chert Igra\g-i\. Rare subrounded P 222084 (22.0.23.0) 22
2 | 222084 gravel to 2%, PL=NV USCS (wash)=SP 1
- i = P200=3.6% 4
23 NM=1.5% 23
ORG=2.0% 1
- 4 LL=NV 4
24 PI=NP 2
PL=NV 1
- 254 254

NR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 11/8/22

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. |D Standard Penetration Sampler driven with 140 Ib. hammer with 3C-in. drop.

[ CME Auto Hammer  [] Cathead Rope Method

05:
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Sheet 2 of 2
FINAL TEST HOLE LOG eeree
STATE OF ALASKA DOT/PF
Northern Region Matetials Test Hole Number TI122-2012
Geology Section
Sample Data =
5 H
2| = |22|B| B | ¢ [2|E2|5|5| £
S| B (#s|E| 5 | B || BS|E|8| B
a [s] om | = z m |@| Dz |d|C 4]
>3 SUBSURFACE MATERIAL TEST RESULTS 25
’ 2l Tn-Or Silty SAND 222085 (25.0-27.00 &
— : . USCS (wash)=SM 1
| 261 9 | s | Nbn, tan orange gray laminated fine 20016 8% 26 1
222 v grain to medium grain sand with rare| .17 2
coarse sand of subrounded gray to ORG=2 3% 1
L 77 i tan chert. 29.2°f LL=NV 97
PI=NP
PL=NV 1
r 281 281
r 29 4 29
- 304 m 304
= Bn SILT
- 314 § ‘_” Nbn, clean ML with very rare medium 314
043 gravel, 25.7°f |
L 32 Tn-Bk Poorly-graded SAND 32
Nbn, laminated tan to black medium |
sand with marine shell fragments
F 334 334
- 34 344
F . 354 354
5 5064
2 '
F< | 364 g 36
:/IJ 4
FT ] 374 37
- 38 38
F 39 39
ar 40 4 S Bk Lean CLAY 202086 (40.042.0) 407
«° . . - 4
S o 3 Nbn, CL/ML with marine shells USCS (wash)=CL-ML
or 414 5 | 22 fragments, 27.4°f Eﬁ:gﬁ% 41 4
S, ) ORG=10.2% 1
gk N el LL=25 i
g 42 - 42
o PL=20 1
£ 43 4 43 o
o |
ar 44 44
¥ |
2f 45 4 . 45
o
2 . 7 |
<+ 46 g - 46
U)I L 4
o 47 & 47
o BOH
o
<
I
<
0
i}
0w
=
o
9
=
5]
T
i
u
=
15}
o
4
<
o
=4
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2013
Project Number Total Depth 47 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/5/2022 - 8/5/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 50°F. 5-10 mph wind, partially sunny Latitude, Longitude N71.23458677°. W156.741
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 44.1
Sample Data = Ground Water Data__| GENERAL COMMENTS,
5 > Mihle Driling | Aher Briling | MfS farpet 7. CCR resistivity high and surface morphology
3 5 | I Depth in (ft.) suggest beach ridge.
£ @ = ] = @ -
3 'S |28 |¢g 2 | Time
Bl osles || B | 8 |E| Exlgls| 2 o
s | B |R8|5| § B E[BZ[E]B] & | symbo
o [a] om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
2 ORG MAT i
o 3 moist
r 17 7 Bn SILT w/ Sand 1
1 Org, Vx, ML with 5-10% coarse sand/ 1
= 2 fine gravel of subrounded black to 24
tan chert. granular to massive white 1
L 3 4 ice. Relict frost boil 3 4
Gy SILT ) ]
L 4 Vx, granular clear ice 4 4
= 5 - — ﬁ -
o 9 Gy-Bn Poorly-graded SAND |
B 6 = 3 Vx, SP-SM w/ 5-10% coarse sand/fine 6
o gravel of subrounded tan to black 1
- 7 chert. granularice in .1-.2' lenses 7
with individual crystals to 1-3mm. 1
- 4 30.6°f _
8 8
F () — i) -
i 107 10 Tn-Bn Silty SAND 22:2087 (10.0-12.00 107
5 3 Nbn, fine sand with 10% coarse g;sucugj‘g‘s’ﬁ';):s""
r 114 A | 2T sand/fine gravel of subrounded tan | | ar7 o 111
. 7 to black chert. 29.3°f ORG=3.9% E
F o | 124 LL=16 12 4
= PI=
<< 4
a3 13
- 14 4 144
- 154 - 15 4
10 |
- i S] 18 4
1o A 11 2721 16
: 17 =l 171
F 18 4 18
| ]
I 19 19 4
| ]
B 204 9 7 Tn-Gy Sandy SILT 22-2088 (20.0-22.0) 204
o 3 Vr, fine sand with trace coarse sand ggﬁ};’ﬁ"zm ]
r 211 5 | 222088 = e with lenses of white ice. 23.8°f NM=25 4% 21
14 p ORG=6,0% 1
- 22 - ' LL=18 22
PI=3
PL=15 1
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method

MR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 11/8/22
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FINAL TEST HOLE LOG Sheet Zor2
STATE OF ALASKA DOT/PF
Northern Region Matetials Test Hole Number TI122-2013
Geology Section
Sample Data o
T H
2| = |22|B| B | ¢ [2|E2|5|5| £
s | g |#3| 8| 5 B [E| BS(gl8| &
s a |83 |2 E m |&|S5z|6|C| &
53 SUBSURFACE MATERIAL TEST RESULTS 25 |
o © Tn Poorly-graded SAND ’
) = 1"/50 Nbn, fine to medium sand. 31.0°f
I 267 Tn-Bk Poorly-graded SAND w/ Gravel 267
Nf, fine sand with coarse sand/fine 1
- 27 4 gravel of subrounded tan to black 27 1
chert 1
r 281 281
F 29 - 29
T 307 g 570 Bn-Tn Poorly-graded SAND 307
Nf, finely laminated fine sand. 32.1°f
o 31 314
- 32 32
F 334 334
s Bk-Gy SILT w/ Sand 3
- 4 Nbn, interbedded black ML and gray .
M | 357 m o finely laminated fine grain SP.” SP 354
g'n po 7 beds 0.4 to 0.6' thick. 28.3°f 1
F< | 364 g — 36
oW 20
= 20 1
F 37 4 37
+ 38 38
- 39 39
T 7 Bk-Gy SILT 401
o 10 Vs, 1mm black ML laminations in gray
r 414 b= m ML w/ 1mm horizontal ice 414
. segregations. 25.4°f 1
- 42 42
- 434 434
r 44 A 44
R = Gy Silty SAND namsuosto 7]
, % Nbn, finely laminated SM S (wash)= )
- B 2 | 222080 P200=39.1% A6 -
| 46 b=} 08— NM=12.8% ¥
= ORG=2.4% 1
| LL=NV 4
47 BOH Pl=NP 47
PL=NY

MR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 11/8/22

45
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2014
Project Number Total Depth 42 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/6/2022 - 8/6/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 42°F_ rainy Latitude, Lengitude N71.23520957°. W156.73469(
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 46.2
Sample Data = Ground Water Data__| GENERAL COMMENTS,
5 > Mihle Driling | Aher Briling | MfS farpet 7. CCR resistivity high and surface morphology
3 5 | I Depth in (ft.) suggest beach ridge.
£ @ = ] = @ -
3 [ |28 |¢g 2 | Time
Bl osles || B | 8 |E| Exlgls| 2 o
S 2 |83 | % g g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH I——— Bn ORG MAT ]
0 WOH = moist
e 7 BnsILT ']
11 hi Org, Vx, frozen peat interlayered
B 2 with arganic silt with granular ice 2 A
L 3 4 3 4
- 4 4 4 -
- 5 4 g - 5
g Gy-Bn Silty SAND ]
o 12 Vx, granular white Vx ice. 30%SM/
r 61 = m ; 70% ice. SM with minor fine gravel 6
of subrounded tan to gray chert. 1
L 74 13 7] 30.2°f 7 4
= 8 . 8 -
F () — i) -
n 4 A 4
10 i1 Tn Clayey SAND namomoorze V]
5 1 - Vi, 0.5' layers of SC with 50 % Vx ice g?ﬁgz‘?‘%":sc
r A | 20— 3 and SC with gravel (Nbn). Coarse HMC10 29 111
= sand/ fine gravel of subrounded tan - ORG=47% 1
L2 124 » 14 black chert. 28.7°f ra20t (120450 Li=22 124
= n < 4 .0} E
Z B | 220 Tn Silty SAND w/ Gravel CSeS tazen)SH P, J
L« 134 =] Vi P200=32.6% 134
s NM=19.7% -
ORG=4.1%
= 14 4 LL=17 14 4
Tn Poorly-graded SAND w/ Gravel PI=2
Vx, SP with fine to medium gravel of PL=15 B
r 151 . " subrounded tan to black chert. VX | 205003 (15.046.0 154
5 | 2200 ice in granular SP. 31.1°f USCS (wash)=5P 1
L 16 4 352 P200-2.3% 16 4
NM=8.3%
ORG=1.1% 1
n 4 LL=NV 4
17 PI=NP 17
PL=NY 1
F 18 4 18
| ]
I [V -
19 Tn Poorlygraded SAND 197
] Nf, SP with 10% fine gravel of
r 209 g e subrounded tan to black chert in 207
= - 0.3-0.5' lenses. Nf> Nbnice. 31.1°f 1
F 214 214
F 221 22 4
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method

MR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 11/8/22
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MR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 11/8/22

FINAL TEST HOLE LOG Sheet Zor2
STATE OF ALASKA DOT/PF
Northern Region Matetials Test Hole Number TI122-2014
Geology Section
Sample Data =
T H
2| g [2e|2| 2 o |8 3|55 £
S| E(#z|E| 5 | B |5| B2|E|8| B
a [s] om | = z m |@| Dz |d|C 4]
53 SUBSURFACE MATERIAL TEST RESULTS 25 |
20 Tn-Gy Poorly-graded SAND w/ Silt )
) s 21 Nbn, Fine to medium sand with 5%
F 26 2 e coarse sand and rare fine gravel of 26
- subrounded black chert. Few lenses 1
L 27 4 21 0.1-0.2' thick of Vx with 30% ice. 27 4
26.5°f i
r 281 281
r 29 4 29
R ERE 50 Tn-Gy Poorly-graded SAND 307
Nbn, fine > medium sand with <.1" cm
r 314 laminations. Rare < .1'lenses of 314
ML. few marine shell fragments at 1
L 324 355'. 28 8°f 32
5 i
re 3341 3341
fx: 4
F% | 344 34 1
- 354 o - 354
= 47450 ]
ro] 39 Gy-Gn Poorlygraded SAND 367
Nbn, finely laminated SP. 28.4°f
F 37 4 37
F 38 38 |
F 39 39
r 40 4 40 A
44 |
r 414 2 = 41+
. 15 £ Bk SILT w/ Sand 1
3l 7o Nbn, black ML with 20% < 0.2 gray
42 A SP lenses. 25.4°f - 42

BOH

47
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2015
Project Number Total Depth 40.2 feet
Field Geologist __'I' lannenbaum Dates Drilled 8 22 - 8/6/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 41°F. overcast_15 mph wind, drizzle Latitude, Lengitude N71.23583712°. W156.73:
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 48.3
Sample Data = Ground Water Data__| GENERAL COMMENTS,
< > Mihle Driling | Ader Driling | pf5 target 7. CCR resistivity high and surface morphology
3 5 | I Depth in (ft.) suggest beach ridge.
£ @ = sl o =] @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
= s |3 |8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z m |@| oz|W|L 4]
3 SUBSURFACE MATERIAL TEST RESULTS 04
WOH ORG MAT ]
L 14 u 1 Bn SILT 1 4
7 maist, hi Org, 32.3°f
g Bn SILT )
r 24 hi Org, Vx 24
L 3 4 3 4
- 4 4 4 -
i ] 3 Wh-Bn ICE "]
o 13 Ice + ..., white ice with organic silt and
r 6 =1 I subrounded coarse sand inclusions. 6
E of |
- 7 - 19 7 -
= 8 . 8 -
F () — i) -
i 107 5 Tn-Bn Silty SAND 107
o 15 Vx, SM with 5-10% coarse sand/ fine
F 114 = 5 gravel of subrounded black to tan 114
- T chert. 27.9°f 1
-S| 121 ' 12
<< 4
a3 13
- 14 14
- 15 4 15
14 ]
L 4 S 15 _
16 s e 10 ]
L 174 18 28.1°F 174
F 18 18
Th-Bn Poorly-graded SAND w/ Gravel i
Nf, SP with medium subrounded tan to
e 19 A black chert gravel. Nf > Nbn, few 19 A
.1-.2' Nbe lenses. 31.3°f 1
F 204 9 | 32000 [7n 22-2094 {20.0-20.5) 207
= USCS (wash)=SM 1
L 4 P200=13.9% 4
21 NM=8.8% 21 ]
F 22 A 22
- 234 234
F | 241 24
F 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG Sheet 2 of 2

Test Hole Number _TII22-2015

Sample Data =
= H
3|3 [
= 8 o =
Sl =l L |5 el Eald]
e ls |Ze|B| B[S |B[E2|5|5 2
S| E(#z|E| 5 | B |5| B2|E|8| B
a [s] om | = z m |@| Dz |d|C 4]
>3 SUBSURFACE MATERIAL TEST RESULTS 25
g A5y 1
- 261 26 1
F 274 274
r 281 281
n 4 9 -
2 Tn-Gy Poorly-graded SAND »
Nbn, SP interbedded with SM w/ .1'
F 301 I lenses of black mod organic ML. 30 1
o ” 24.3°f
- 4 = i 4
31 4150 31 |
- & | 32 321
<—ﬂ‘ 4
F f 334 334
- 344 344
- 354 o - 354
3 5450 Tn-Gy Poorly-graded SAND 1
Nbn, fine sand. 29.5°f
- 364 364
F 374 374
- 38 38
- 9 - 9 -
¥ Gy-Bn Silty SAND 7
Nbn, fine to medium silty sand with
ak 401 S 22008 [T few marine shells o 202006 (40.040.3) 407
— BOH NM=15.3%
ORG=1.7%
LL=NV
PI=NP
PL=NV

MR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 14/8f,
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2016
Project Number Total Depth 40.5 feet
Field Geologist __'I' lannenbaum Dates Drilled 8 22 - §/7/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 55°F, partially sunny. 15 mph wind Latitude, Longitude_N71.23551915°. W156.73309
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 50.0
Sample Data = Ground Water Data__| GENERAL COMMENTS,
5 > Mihle Driling | Aher Briling | MfS farpet 7. CCR resistivity high and surface morphology
3 5 | I Depth in (ft.) suggest beach ridge.
£ @ = ] = @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
s | B |R8|5| § B E[BZ[E]B] & | symbo
o [a] om | = z o |&|Sz|4|E| &
3 SUBSURFACE MATERIAL TEST RESULTS 04
WOH |- —~— ORG MAT ]
o | moist
i 17 5 Bn SILT LA
7 hi Org, Vx, clear to white ice 1
B 21 Wh-Bn ICE 2
lce + ..., white ice with 15% ML 1
- 3 inclusions 3
Tt Wh ICE 47
. Ice + ..., White ice with < 5% ML B
B 27 B inclusions 222007 (50-7.0) B
) 1 Tn Sandy SILT USCS (washj=ML g
- 6 S | 22207 Vx, <5% coarse sand/fine gravel. P200=56.4% 6
d 13 } : NM=45.6%
Nbn with few 02-0.3' lenses of Vx ORG4 9% g
| 7 4 14 with 40% ice. 30.2°f LL=16 7 4
PI=0
PL=16 1
= 8 . 8 -
- [SI g -
0 Tn Silty SAND )
Vx, fine sand with <10% coarse sand/ 1
r 104 m fine gravel of subrounded tan- black 109
= chert. Vx > Nbn, lenses of Vx to 0.3' 1
- 114 g 12 with 50 % ice. 25% overall ice. 114
' 14 28.4°f ]
3 16
e | 129 12
<< 4
a3 13
- 14 14
- 15 4 - 15
10 ]
F 16 E U 16
5452 Tn Poorly-graded SAND ]
Nf, fine sand with 15% coarse sand
F 17 1 and fine to medium gravel of 17 1
subrounded tan to black chert. 1
F 18 18
| ]
- 19 19 4
| ]
B 204 . 2 22:2098(20.0-21.0) 204
2 | 22-2008 USCS (wash)=SP 1
L 21 - i P200=4 5% 21 -
12 NM=5.7% ]
F 22 A 22
- 234 234
F | 241 24
N 25 Tn Poorly-graded SAND 25
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. Im CME Auto Hammer D Cathead Rope Method
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Preliminary Interpretive Report 2023-1

FINAL TEST HOLE LOG Sheet 2012
STATE OF ALASKA DOT/PF
Northern Region Matetials Test Hole Number TI22-2016
Geology Section
Sample Data =
< H
2| e |22 |E| B | 2 |8l E5|55] £
= | 5 |#3|8| 5 B [E| BS(gl8| &
s a |83 |2 E m |&|S5z|6|C| &
23 SUBSURFACE MATERIAL TEST RESULTS <
5 — - - 25
Svs4 Nf, fine to medium sand with rare
coarse sand. 30.1°f
- 26 26
F 274 274
I Tn-BK Poorlygraded SAND 2
Nbn, interlayered SP and SM. fine
r 29 sand and dark gray silt in 0.1-0.4' 29 4
layers. rare marine shells 1
- 304 = 30
s 24
- 31 g = 31
L5 | 32 it 32
oy
2
F 334 334
- 34 344
- 354 35
g 26
=i o
L 16 4 450 16
F 37 4 37
o 38 38
o 394 394
S ERE i Gy Silly SAND 407

MR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 11/8/22

Nbn, fine silty sand with occasional <
0.1' ML lenses. Marine shell
fragments. 30.1°f

BOH




Preliminary Interpretive Report 2023-1

Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2017
Project Number Total Depth 40.1 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/7/2022 - 8/8/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather S50°F. partially sunny. 10 mph wind Latitude, Longitude_N71.23616052°. W156.733
TH Finalized By__T.TANNENBAUM Vegetation tundra Elevation 49.4
Sample Data = Ground Water Data__| GENERAL COMMENTS,
5 > Mihle Driling | Aher Briling | MfS farpet 7. CCR resistivity high and surface morphology
3 5 | I Depth in (ft.) suggest beach ridge.
£ @ = sl o = @ -
3 'S |28 |¢g 2 | Time
Bl osles || B | 8 |E| Exlgls| 2 o
s | B qzs|g| 5 | &[5 22|28 & [symba
o [a] om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH 7> ORG MAT ]
i - 5 WOt / Bn SILT w/ Sand | 4
WOTT ey moaist, hi Org, < 5% coarse sand of
3 subrounded tan to black chert 1
B 21 Bn-Wh SILT 2
hi Org, Vx, Organic silt with 30% Vx 1
L 3 ice 3
= __1 - _1 -
i > i1 Tn-Bn Silty SAND 222089 (50201 >
) o o Vi, fine sand with < 20% coarse sand/ ggocos_é‘;’aa%';’:w
r 61 3| 22209 — fine gravel of subrounded tan to NM=20 7% 6
black chert. Vx > Nbn. 31.1°f ORG=2.8% 1
20
L 7 4 ! LL=NV 7
PI=NP
PL=NV 1
= 8 . 8 -
F () — i) -
r 101 109
14 ]
. 18
L 11 g - 11
5 23 E
F | 124 124
<< 4
a3 13
B 149 Bn-Tn Poorly-graded SAND 149
s Nf, SP-SM fine sand with coarse sand 5
B T 9| 2 o and fine to medium gravel of 22.2100 (15.0-45.5) 2]
2 | = E. subrounded tan to black chert. Nf USCS (wash)=SP-5M 1
- 16 with few < 0.1" lenses of Nbe ice. P200=5.0% 16
31.3°f MM=16.7%
ORG=1.2% 1
n 4 LL=NV 4
17 PI=NP 7
PL=NV 1
F 18 4 18
| ]
- 19 19 4
. 20 o - 201
5 5450 ]
F 214 214
- 224 224
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG Sheet Zor2
STATE OF ALASKA DOT/PF
Northern Region Matetials Test Hole Number TI122-2017
Geology Section
Sample Data =
5 H
2| = |22|B| B | ¢ [2|E2|5|5| £
s | g |#3| 8| 5 B [E| BS(gl8| &
s a |83 |2 E m |&|S5z|6|C| &
>3 SUBSURFACE MATERIAL TEST RESULTS 25
B 3750 Tn-Bn Poorly-graded SAND |
) Nbn, fine to medium sand with < 5%
F 26 coarse sand. Rare medium gravel in 26
cuttings. 31.0°f 1
F 274 274
r 281 281
r 29 4 29
i 30 g 50 307
o 314 314
- ]
- | 324 32
Z ]
F#% | 334 339
- 34 344
- 354 354
I 34 Gy Poorly-graded SAND w/ Silt 1
) = 3750 Nbn, poorly graded fine sand with silt
- 364 364
F 374 374
- 38 38
F 39 39
= 40 4 - = 40 A
S Rz BOH
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2018
Project Number Total Depth 36 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/8/2022 - 8/8/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 50°F_sunny. 10 mph wind Latitude, Lengitude N71.23620182°. W156.72403"
TH Finalized By __T.TANNENBAUM Vegetation tundra, rare incipient frost boils Elevation 48.8
Sample Data = Ground Water Data__| GENERAL COMMENTS,
5 > Mihle Driling | Aher Briling | MfS farpet 7. CCR resistivity high and surface morphology
3 5 | I Depth in (ft.) suggest beach ridge.
£ @ = sl o = @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
s | B |R8|5| § B E[BZ[E]B] & | symbo
o [a] om | = z o |&|Sz|4|E 4]
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH ORG MAT ]
L 1 0 WOH Bn SILT 14
WOTT moist
[ Bn SILT )
r 24 hi Org, Vx, organic ML with rare fine 24
gravel of subrounded tan to black 1
- 3 chert. Relict frost boil. 31.7°f 3
Wh-Bn SILT 1
L 4 - Vx, ML with 70% interstitial white ice 4 4
= 5 - ﬁ -
7 : Tn-Wh SILT w/ Sand i
i o 10 by Vx, Sandy ML with 5% coarse sand of
r 6 =1 = g subrounded tan and black chert. 6
- 2°f 1
- 7 - 7 -
= 8 . 8 -
F () — i) -
r 10 I Tn-Bn Silty SAND 107
o 18 Vx, SM with < 5% coarse sand of tan
L 114 = o to black chert 117
5 70 Tn Poorly-graded SAND w/ Gravel ]
Foen | 124 Nbn, fine SP with coarse sand and fine| 124
= .
< to medium gravel of subrounded tan 1
| i to black chert i
x|l 13 13
- 14 4 14 4
- 154 O — 15 4
2 3"/50 |
F 164 16
- 174 174
F 18 4 18
| ]
- 19 194
| ]
m] 20 g ey Tn Poorlygraded SAND 20
Nbn, medium to coarse SP with < 5%
r 214 medium gravel in lenses 214
F 221 22 4
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG Sheet 2 of 2

Test Hole Number _TII22-2018

Sample Data o
£ |- H
$1E . RN
2| £ |2e|8| B | S |g|E3|5|s] £
= | 5 |#3|8| 5 B [E| BS(gl8| &
a [s] om | = z m |@| Dz |d|C 4]
53 SUBSURFACE MATERIAL TEST RESULTS 25 |
= 41750 1
26 26
274 274
281
29
5
:%” g 5450 30
w Bk Silty SAND
- Nbn, black SM w/ medium plasticity 3l
with few marine shell fragments. 1
Few <.1" thick lenses of SP. 25.7°f 32
334
344
7 22-2103 (35.0-36.0) 354
USCS (wash)=SM ]
i P200=38 9% 36
R/1O BOH NM=26.1% -
ORG=8.3%
LL=33
PI=7
PL=26

MR AKDOT TEST HOLE LOG - USCS ASTAR_2022_MS_LABS.GPJ AK DOT - APRIL 2020.GDT 11/8/22
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2019
Project Number Total Depth 36 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/9/2022 - 8/6/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 45°F. 15 mph wind, overcast Latitude, Longitude N71.23538483°. W156.727
TH Finalized By__T.TANNENBAUM Vegetation tundra Elevation 49.1
Sample Data = Ground Water Data__| GENERAL COMMENTS,
5 > Mihle Driling | Aher Briling | MfS farpet 7. CCR resistivity high and surface morphology
3 5 | I Depth in (ft.) suggest beach ridge.
£ @ = sl o = @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
s | B |R8|5| § B E[BZ[E]B] & | symbo
o [a] om | = z o |&|Sz|4|E 4]
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH ORG MAT ]
L 1 0 WOH Bn SILT 14
3 maist, hi Org, <5% coarse sand
12 Bn SILT 1
r 24 hi Org, Vx 24
Bn SILT 1
L 3 4 Vi 3 4
= __1 - _1 -
- 5 4 - 5
6 Gy-Bn Silty SAND 1
o 12 Org, Vx, interlayered gray SM and
r 61 = I earthy brown organic SM. Rare 6
1; coarse sand. 28.3°f 1
- 7 - 7 -
= 8 . 8 -
F () — i) -
r 10 5 Bn Silty SAND 107
o 15 Nbn, laminated interlayered SM and
F 114 = 5 sandy ML with 5% coarse sand of 114
= subrounded tan to black chert, 28.1°f 1
5 16
Foen | 12 124
=
<< 4
a3 13
+ 14 4 14 4
- 154 15 4
16 Tn-Bn Sandy SILT 22-2103 (15.0-17.0) |
5 20 Vix, ML ‘with 5% coarse sand and rare g?ﬂ%s_é'g?;FML
r 161 3|0 7 fine gravel of subrounded tan - black| s 15 16
:i chert. 29.5°f ORG=4.29% E
- 4 = LL=16 .
17 it 17
PL=15 1
F 18 4 18
| ]
(SN NCE 19
| ]
A EE T Tn-Bn Well-graded SAND 27
Nbn, lenses with up to 15% coarse
r 214 sand and fine gravel with rare 214
medium to coarse gravel. 31.3°f 1
F 221 22 4
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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Preliminary Interpretive Report 2023-1

FINAL TEST HOLE LOG Sheet 2012
STATE OF ALASKA DOT/PF
Northern Region Matetials Test Hole Number TI122-2019
Geology Section
Sample Data =
< H
2= |2 8| 2 |2 |E|E3l5lE| £
= | 5 |#3|8| 5 B |E| B38| B
a [s] om | = z m |@| Dz |d|C 4]
23 SUBSURFACE MATERIAL TEST RESULTS 25 -
E‘ SUSC 1
F 26 26
F 274 274
r 281 281
o 294 29
5
Foen | 304 %) 30 4
= = | 222104 | 5v50 22:2104 (30.0-30.5)
< = z. USCS (wash)=SW
L -’IJ ;. P200=3.0% .
= 31 NM=10 5% 3l
ORG=1.5% 1
. . LL=NV -
3z PI=NP 3z
PL=NV 1
F 334 334
T M BK-Gy Poorly-graded SAND w/ Sil 3
. Nbn, fine sand with dark gray ML .
o 35 . = lenses to 0.1'. 28.4°f 35
— 36 = 361

BOH

57



Preliminary Interpretive Report 2023-1

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2020
Project Number Total Depth 12.5 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/10/2022 - 8/10/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 38°F. 15 mph wind, overcast_ drizzle Latitude, Longitude N71.18921743°. W156.797
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 57.5
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Mihle Driling | Aher Briling | AfS farpet 8. CCR resistivity high on topographic high.
3 2 g |3 I Depth in (ft.)
£ @ = sl o =] @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
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
WOH - ——] ORG MAT ]
L 14 o ! 8 Bn Sandy SILT 1 4
= 7 Vx, < 5% coarse sand of black che;t/
1 / Bn SILT w/ Sand 1
r 24 i Org, Vx, Sandy ML w/ < 5% coarse 24
sand of black chert 1
L 3 4 3 4
Tt Wh ICE 47
. lce + ..., White ice with <6% silt B
r 2 7 2 inclusions e
5 ]
=1 8] 9
rE | ¢ = 10 67
< o i
F= 7 71
= 8 . 8 -
F () — i) -
- 10 - 104
2 4
- 14 |2 1 114
1 A 10
30 -
- 12 12
BOH |
|
Ll
1
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. Im CME Auto Hammer D Cathead Rope Method
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2021
Project Number Total Depth 41 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/10/2022 - 8/10/2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 41°F_20mph wind, overcast, light mist Latitude, Longitude N71.19049292°. W156.78
TH Finalized By__T.TANNENBAUM Vegetation tundra Elevation 59.6
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Mihle Driling | Aher Briling | AfS farpet 8. CCR resistivity high on topographic high.
3 = i |s b Depth in (ft)
£ @ = sl o = @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
S 2 |83 | % g g (el E2|2|8] B [symbol
a o |(om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH ORG MAT ]
L 1 0 WOH Bn SILT 14
WOTT moist, hi Org
P Bn SILT )
r 24 hi Org, Vx 24
L 3 4 3 4
Tt Wh ICE 47
. Ice + ..., white ice with 10% ML B
r 2 7 3 inclusions e
0 10 1
§ 67 A 11 6 |
- 7 - 18 7 -
i 81 Tnih ICE 87
lce + ..., white ice with 50% ML 1
r 9 inclusions 9
r 109 7 ] Tn Silty SAND 1 ]
o 1 i 7 Vx, SM finely laminated gray fine sand
F 114 = m w/ 50% interstitial ice 114
5 7 p—_— Wh ICE 1
oy 12 27 lce + ..., white ice with 10% ML 12
< i inclusions 1
F4 134 B Tn Sandy Silty CLAY 13 4
— — Nbn, rare coarse sand. Few Nbe/\Vx ]
lenses with 10% ice. 27.8°f
+ 14 4 14 4
L 15 4 = 4 222110150470} 157
5 z USCS (wash)=CL-ML 1
- i 9| = * 7] P200=58.2% i
16 = | 222110 m o NMzﬁs% 16
12 7 ORG=6.9% E
n 4 = - LL=22 4
17 P 17
PL=15 1
F 18 4 18
l A i
- 19 : 194
. 20 o _ 201
= | 22 Gy-Bn Poorly-graded SAND w/ Silt 222111 [20.0-20.5) i
Nbn, fine > medium sand with < 5% ﬁ;ﬁié"fﬂz”l’spﬂv‘
r 214 coarse sand of tan to black chert NM=22 7% 214
and occasional shell fragments. ORG=1.6% 1
- 22 30.8°f LL=NY 22 4
PI=NP
PL=NY 1
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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Preliminary Interpretive Report 2023-1

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG Sheet 2 of 2

Test Hole Number _TI122-2021

Sample Data .
< H
— z |5 I
3 clzls |5 | 2
N - s =) 8|5 | <
2| £ |2e|8| B | S |g|E3|5|s] £
S| £ |551%5| ¢ HHEE S
5 & [6a| 2| 2 o |&|5Z|&|L| &
53 SUBSURFACE MATERIAL TEST RESULTS 25 |
2 g st i
L 26 26
- 27 4 274
L 284 28
L 29 4 294
§ 301 g /50 307
- 314 31
Fo. | 324 32
EA ]
=
< 334 334
ol 4
F— | 344 34 4
R = Gy Silty SAND ]
) = 50 Nbn, thinly laminated fine sand w/
- 36 occasional <0.1' ML lenses 36
- 37 37 A
L 33 38
- 39 39
r 404 . B Gy-Bk Sandy SILT 407
" = 25 Nf, very finely laminated interbedded

“~ SM/ML. Fine silty sand and black 414
\ ML. Layers are < .1'. 25.9°f /

BOH

60



Preliminary Interpretive Report 2023-1

Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2022
Project Number Total Depth 42 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/11/2022 - 8112022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 44°F_ overcast_ 25 mph wind, drizzle Latitude, Longitude N71.19218888°. W156.78
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 62.0
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Mihle Driling | Aher Briling | AfS farpet 8. CCR resistivity high on topographic high.
3 = i |s b Depth in (ft)
£ @ = ] = @ -
3 'S |28 |¢g 2 | Time
Bl osles || B | 8 |E| Exlgls| 2 o
S S |78 | % g & (e 82(2l8] & [sympal
o [a] om | = z o |&|Sz|4|E| &
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH s ORG MAT ]
L 1 0 WOH Bn SILT 14
3 moist, hi Org
9 Bn SILT )
= 2 - Vx 2 -
Wh ICE 1
r 37 Ice + ..., horizontally stratified white 3 7
and gray ice. Trace to minor silt in 1
L 4 - subvertical inclusions 4 4
= 5 - ﬁ -
4 4
- 6 3“ 9 6 -
- 7 - 16 7 -
= 8 . 8 -
- 9 _ 9
Bn-Tn Silty SAND ]
Nbn, finely laminated SM w/ < 5% fine
r 104 p gravel of subrounded tan to black 109
chert. Nbn > Vx. Lens of vx with 1
L 14 ) 1 20% ice. total ice content 10%. 114
- 1 25.4°f ]
SENRIE 1 12
<< 4
a3 13
+ 14 4 14 4
- 154 15 4
9 ]
14
= 16 4 e — 16
: 17 = 171
F 18 4 18
| ]
I 19 19 4
- 20 - 20
U | anarga 3L Gy-Bn Poorly-graded SAND w/ Silt 22:2112(20.0-21.0) i
3 | 2z Nbn, fine sand with silt with <10% fine B Larsehl=SP- S
r 214 to medium gravel of tan to black NM=15.0% 214
chert. 30.2°f ORG=2.1% 1
- 22 - LL=NV 22
PI=NP
PL=NV 1
- 23 23
i 247 Gy-Bn Poorly-graded SAND 2
Nbn, fine sand with 10% fine to )
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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\

interlayered with gray finely
laminated SM. Trace fine gravel

BOH

FINAL TEST HOLE LOG Sheet 2072
STATE OF ALASKA DOT/PF
gort;?em geg;on Materials Test Hole Number _TI122-2022
eology Section
Sample Data =
= H
o | ¢ |23 |8| B o |2| £2[5]s| £
= | 5|58 8| 5 BB B2[e|8] B
a 8 |8a| 2 Ed @ || S5z|d|c]| o
>3 SUBSURFACE MATERIAL TEST RESULTS 25
medium subrounded tan to 22:2113 (25.0-26.5) i
) ) black chert gravel. Rare black ES&ES;;'”);SD'SM
r 26 1 - silt with black ice inclusions in | | 1ns 29 26 1
2cm layers10% ORG=8.0% 1
L 27 LL=NV 27
PI=NP
PL=NV ]
- 28 1 28 1
L 29 29 H
- 304 30 4
- 314 31
L 32 32 4
L ;5(. 33 4 Tn-Gy Poorly-graded SAND w/ Silt ’H-
= | Nbn, fine sand with rare coarse sand .
fﬂ‘ and fine gravel of tan to black |
F3o| 344 subrounded chert 344
Gy-Bn Poorly-graded SAND w/ Gravel 1
- 354 © — Nf, fine to medium sand with 351
|22 i 22:2114135.0-35.5)
e [ [ subrounded fine to medium iéég&;:h?f;ps {
L 364 subrounded tan to black chert gravel P200=3,5% 36
3 NM=12.4% N
ORG=2.8% ]
- 4 LL=NV 4
37 PI=NP 3
PL=NV ]
- 38 38
- 39 4 39
i 404 24 Gn-Bn Poorly-graded SAND 40__
o 20 Nbn, greenish brown massive mediu
r 414 = = sand. 27.9°f 414
= Bk Silty SAND 1
42 — Nbn, black finely laminated SM 42 4




Preliminary Interpretive Report 2023-1

Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2023
Project Number Total Depth 42 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/12/2022 - 8/12:2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 48°F_ overcast_drizzle. 25 mph wind Latitude, Longitude N71.1924943°_ W156.789]|
TH Finalized By__T.TANNENBAUM Vegetation tundra Elevation 59.7
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Mihle Driling | Aher Briling | AfS farpet 8. CCR resistivity high on topographic high.
3 = i |s b Depth in (ft)
£ @ = sl o =] @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
s | B |R8|5| § B E[BZ[E]B] & | symbo
o [a] om | = z o |&|Sz|4|E 4]
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH ORG MAT ]
L 1 0 WOH Bn SILT 14
3 hi Org
11 Bn SILT 1
r 24 i Org, Vx, Organic frozen ML with 24
occasional fine gravel. relict frost 1
- 3 ) boils 3
Tn Silty SAND 1
L 4 - Vx, <5% fine gravel in cuttings 4 4
i 7] 10 Tn Poorly-graded SAND w/ Silt >
o 18 Nbn, < 5% fine gravel of subrounded
r 6 = " tan to black chert, rare < 0.1' lenses 6 1
= of Vx w/ 30% ice. 29.0°f 1
- 7 - 7 -
= 8 . 8 -
F () — i) -
r 107 I Tn Silty SAND 107
o 0 Vx, fine sand with 5% fine gravel of
F 114 = = subrounded tan to black chert. rare <| 114
= 1{‘) 0.1' lenses of black coarse sand. 1
- é‘u 124 30.2°f 12 4
<< 4
a3 13
+ 14 4 14 4
B 157 1 22:2115 (15.047.0) 137
o USCS (wash)=5M 1
L i Y | amanys 2 P200=36.4% 4
16 e NM=29 5% 16
p ORG=4.3% 1
n 4 LL=NV 4
17 PI=NP 17
PL=NY 1
F 18 4 18
| ]
- 19 194
Tn Pooerly-graded SAND w/ Gravel i
| Nf, fine to medium sand with fine to
B 204 ST [P coarse gravel of subrounded tan to 22.2116 (200-20.5) 204
= black chert. Rare subangular USCS (wash)=SP 1
- 214 sandstone gravel P200=3.4% 214
NM=13.1%
ORG=2.0% 1
- 22 - LL=NV 22
PI=NP
PL=NV 1
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG Seet2orz
STATE OF ALASKA DOT/PF
Northern Region Matetials Test Hole Number TI122-2023
Geology Section
Sample Data o
< H
2| = |22|B| B | ¢ [2|E2|5|5| £
s | g |#3| 8| 5 B [E| BS(gl8| &
a [s] om | = z m || Dz|d|C| @
53 SUBSURFACE MATERIAL TEST RESULTS 25 |
B
- 26 26
- 27 4 27 A
- 28 1 28 1
r 29 4 29
- 304 g = 30 -
o 31 314
F 321 32 4
5
re 3341 3341
<<
L% 4 - .
] 34 Gy-Tn Poorly-graded SAND H
. Nbn, finely laminated SP with minor .
r 357 Q e silt. 335
2 50
- 36 36
F 37 4 37
- 38 38
F 39 39
F 40 - 40
2
o 22 29.3°f 0
N 0 Bk-Gy SILT 4l
13 Nbn, black ML with mm scale gray SP
42 . laminations and rare 0.4' SP beds .~ 42 1
BOH
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2024
Project Number Total Depth 30 feet
Field Geologist __ I l'annenbaum Dates Drilled 8/12/2022 - 8/12:2022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 48°F_ overcast_drizzle. 20 mph wind Latitude, Lengitude N71.19108665°. W156.7891 8¢
TH Finalized By__T.TANNENBAUM Vegetation tundra Elevation 593
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Mihle Driling | Aher Briling | AfS farpet 8. CCR resistivity high on topographic high.
3 2 g |3 I Depth in (ft.)
£ @ = sl o = @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
= s |3 |8| 5 5 |E[B2[2|8] & | symba
o [a] om | = z m || oz|w|jL| O
3 SUBSURFACE MATERIAL TEST RESULTS 04
WOH ORG MAT ]
L 1 0 WOH Bn SILT 14
7 moist, hi Org
g Bn SILT )
r 24 hi Org, Vx 24
Wh ICE 1
r 37 ICE, horizentally laminated white and 3 7
gray slightly translucent ice with < 1
L 4 - 5% wispy silt inclusions 4 4
F 5 4 A 5 —
5] 8
= 6 - ;‘ 3 6 -
- 7 - 18 7 -
= 8 . 8 -
F () — i) -
r 104 I Tn-Gy Silty SAND 107
o 17 Vx, fine silty sand with 5% subrounded
F 114 = = coarse sand/ fine to medium gravel 114
- \‘1 of subrounded tan to black chert. ]
- ;;u 12 4 = 28.3°f 12 4
<< 4
a3 13
- 14 14
- 15 4 - 15
10 ]
L 4 S 18 _
16 = % 16 ]
31
F 17 17
F 18 18
- 19 194
+ 20 - 20
10 i
L 4 g * 4
21 b= = 21 ]
L 22 3"/50 2 4
- 234 234
F 244 Wh ICE # ]
lce + ..., gray and white granular ice
- 25 25
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. Im CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG Sheet 2 0f 2
STATE OF ALASKA DOT/PF

Northern Region Materials Test Hole Number TI122-2024
Geology Section

Sample Data =
£ |- H
$1E . HHEAHAE
2| £ |2e|8| B | S |g|E3|5|s] £
S| B |sE|E| £ | B || BE|2|8| 2
s a |83 |2 E m |&|S5z|6|C| &
< SUBSURFACE MATERIAL TEST RESULTS <
25 - - 254
Q 13 horizontally laminated on 1cm i
) - 50 scale w/ vertical transition to
F 26 SP, likely margin of sand 26
= wedge 1
F | 274 279
{C 4
F% | 284 28
r 29 4 29
—— 30 30 4

BOH
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Sheet 10f 2
FINAL TEST HOLE LOG e
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project ASTAR 2022 Test Hole Number _1H22-2025
Project Number Total Depth 37 feet
Field Geologist __'I' lannenbaum Dates Drilled 8/13/2022 - 8132022
Field Crew P.Lanigan, D.Coke, T.Hartford Equipment Type CMF. 45 Heli-drill Station, Offset
Weather 35°F. overcast, 20 mph wind Latitude, Longitude N71.1902698°. W156.79244
TH Finalized By __T.TANNENBAUM Vegetation tundra Elevation 57.8
Sample Data = Ground Water Data__| GENERAL COMMENTS,
= 2 Mihle Driling | Aher Briling | AfS farpet 8. CCR resistivity high on topographic high.
3 = i |s b Depth in (ft)
£ @ = sl o = @ -
3 [y E 213 z g | Time
Bl osles || B | 8 |E| Exlgls| 2 o
s | B |R8|5| § B E[BZ[E]B] & | symbo
o [a] om | = z o |&|Sz|4|E 4]
5 SUBSURFACE MATERIAL TEST RESULTS o
WOH ORG MAT ]
L 1 0 WOH Bn SILT 14
B moist, hi Org
9 Bn SILT )
r 24 hi Org, Vx 24
L 4 3 4
3 Wh ICE ]
lce + ..., white and gray horizontally
r 4 1 laminated ice with <2% ML in wispy 49
stringers at 30 degrees to vertical 1
= 5 - — ﬁ -
bl 4
0 4
§ 67 A 11 6 |
- 7 - 15 7 -
= 8 . 8 -
- [SI g -
0 Tn Sandy SILT ’ ]
b Nbn, < 5% subrounded fine gravel of
r 104 p S tan to black chert. 29.0°f 109
S ETE - C 14
A 12 |
SENRIE 16 12
<
a3 13
+ 14 4 14 4
i 157 12 Tn Silly SAND 222117 15.047.0) 157
. 20 Nbn, fine silty sand with 10% fine to USCS (wash)=5M
ST U - h P200=31.1%
r 161 =l A medium subrounded gravel of tan to | | 1=1a 7o 16
; black chert. Nbn with occasional < ORG=4.0% 1
- 17 4 ! 0.2' thick lenses of 30% Vx ice. LL=NY 17 4
28.4°f PI=NP
PL=NY 1
F 18 4 18
| ]
- 19 194
L 20 . 20
U | ann Bn Poorly-graded SAND w/ Silt 22:2118(20.0-21.0) i
= | 222118 Nbn, Nbn to Nf frozen finely laminated E?ﬁéﬁi“’zsp'w
r 214 fine to medium sand with 5% fine to NM=23 6% 214
medium subrounded gravel of tan to ORG=2.0% 1
- 22 4 black chert. 29.7°f LL=NV 22 4
PI=NP
PL=NV 1
- 23 23
r 24 4 244
- 254 254
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. Im CME Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Matetials

FINAL TEST HOLE LOG Sheet 2 of 2

Test Hole Number _TII22-2025

Drilling Method

2| Depth in (Fest)

]
=)
|

t2
=
1

I1-8 Auger

s -1 |2
E |2 =
. RN E
23 |3 B | € 2| E2[F|s| £
HEIERFRHEEHE
4@ | = z m |&|S5z|6|C| &
SUBSURFACE MATERIAL TEST RESULTS 25
Gy-Bn Poorly-graded SAND i
Nbn, finely laminated fine to medium
sand w/ < 5% 5mm thick ML lenses. 261
30.6°f 1
27 A
28 1
29
Bn-Tn Well-graded SAND w/ Gravel
Nbn, fine GP of tan to black chert with
o coarse to medium sand of of 229118 (30.0.30.5) 304
= subrounded black to tan chert with v.| USCS (washi=sw
rare subangular sandstone gravel P200=2 8% 314
NM=8.2%
ORG=4.0% 1
LL=NV 4
PI=NP 32
PL=NV 1
- 334
Bk-Gy Silty SAND
Nbn, finely laminated SM/ML on 5mm 1
scale. 70% SM/30% ML. Mad to 344
strong sulfic oder. 26.3°f 1
354
g 36
374

BOH
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APPENDIX D: SYMBOLS AND DEFINITIONS

SYMBOLS AND DEFINITIONS

BASIC MATERIAL SYMBOLS

TYPICAL LOG

ASPHALT

POORLY GRADED GRAVEL (Gr)

WELL GRADED SAND

WELL GRADED GRAVEL

BEDROCK (Bx), soft(Type)

BEDROCK (Bx), hard{Type)

SOFT OR HARD BEDROCK BASED ON DRILLING RATE
NOTE

MAIN COMPONENT (UPPER CASE ... SOLID LINES)
MINOR COMPONENT (Title Case ... DASHED LINES
OR SPARSER PATTERN)

USCS SIZE DEFINITIONS

BOULDERS (Boulders) 12"+

COBBLES (Cobbles) 370 12"

GRAVEL 4703

ANGULAR FRAGMENTS 10 +

SAND 200 10 4

SILT 200 TO 0.005 mm
CLAY MINUS 0.005 mm

TEST RESULTS

__%-200 = % PASSING #200 SIEVE

NM _._% = NATURAL MOISTURE

ORG _._% = ORGANIC CONTENT

SSe _ = SODIUM SULFATE L0SS({coarse)

SSf_ = SODIUM SULFATE LOSS(fine)

LA _ = LOS ANGELES ABRASION

DEG _ = DEGRADATION

i _ = LIQUID UMIT (NV = no value)

Pl _ = PLASTIC INDEX (NP = non—plastic)
ISC,

Tr = TRACE

sl = SLIGHTLY

hi = HIGHLY

w/_ = WITH UNSPECIFIED AMOUNT

X'tls = CRYSTALS

TH = TEST HOLE

7 = TEST TRENCH

P = TEST PIT

£l

YEAR—HOLE NUMBER
LAT/LONG OR STATION, OFFSET
EVATION {ft)

05-41
@ Stg 210+53, Lt 3
Elev 375

PEAT DATE LOGGED 16 JUN

WATER e Né%%(m[
CLAY (CI) TABLE ST B
ICE FROZEN .Eﬂz PERCENT VISBLE (7

%
. . DEPTH 100%
SILT (i) (FEET)  1soffesejsns
@2_f ~=— COBBLE OR BOULDER (FROM AUGER

POORLY GRADED SAND (So) POSSIBLY W.D.5 REACTION)

FROZEN REFUSAL

{D Station value may also be on centerline e.g. Sta 210453, CL
of lat-long formal e.g. N64.56789", W145,67890°

(@ W.D.= WHILE DRILLING, AD.= AFTER DRILING

(3 "N VALUE" INDICATES STANDARD PENETRATION TEST {1.4” 1D.,

2.0" 0.0.

SAMPLER DRIVEN WITH 140 LB. HAMMER, 30" FREE

FALL) AND IS SUM OF 2nd AND 3rd 6" OF PENETRATION.

PLAN VIEW SYMBOLS

R POWER AUGER TEST HOLE (TH)
& HAND AUGER TEST HOLE {TH)
¥ EXPOSED MATERIAL
L PROBE
O HAND DUG TEST PIT (TP)
L, DOZER/BACKHOE TEST TRENCH (TT)
™o BODY OF WATER
7w FLOW DIRECTION
xxxxx- WASTE BERM
At BANK
Y X
y oy SwAWP
TREELINE

SOIL DENSITY/CONSISTENCY DESCRIPTORS

NON-COHESIVE COHESIVE
RELATVE  BLOWS/FOOT BLOWS/FQOT
DENSITY  (N) VALUE CONSISTENCY {N) VALUE

VERY LOOSE <4 VERY SOFT <2
LOOSE 5-10 SOFT 2-4
MEDIUM DENSE  11-30 FIRM 5-8
DENSE 31-50 STIFF 9-15
VERY DENSE > 50 VERY STIFF  16-30

HARD > 30

COLOR
Bk = BLACK Gy = GRAY Tn = TAN
Bl = BLUE Or = ORANGE  Wh = WHITE
Bn = BROWN Rd = RED Yw = YELLOW
Gn = GREEN
MOISTURE

dry = < OPTIMUM*  DUSTY, DRY TO THE TOUCH
moist  ~  OPTIMUM*  DAMP, NO VISIBLE WATER
wet = > OPTIMUM*  VISIBLE FREE WATER

* OPTIMUM MOISTURE FOR MAXIMUM DENSITY

69
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lca Crysial is 5 very small individual ice paricie visible In ihe face of @ soil mass

G
Desaription of Snil
Bhase fa) DESCRIPTION AND CLASSIFICATION OF FROZEN SOILS
{Independent of
|_Frozen Slale)
Major Group Sub-Group | Gulde for Conslruclion on Solls Sul:||m:| o Freezing and Thmlgﬂ
Designali Degerpli l Flekd Identnication (5) Parinar) Progaetias.of Frazen Meélaiala ™ -
Descrptinn (2) “'9'3“ o “T all Designation (5 which may be measured by physical tests on ; ﬂl\:li i Crileria (9)
3 e o supplemant fied Identification, (7) | CNaraclensiics (8)
Poorly Bonded or I
Friable INF In-Place Temperature @ polential intensity of ice segregation in & soll 15 dependent 1o
— P— :‘:::;‘;:: v:::::?::'::::’:s :: yse |Dersity and Void Ratio a large degree on lis vold sizes and may be expressed as an
ik Ender rate(c) below an;d A @) In Frozen Stale Ualially empincal funclion of grain size as follows.
Segregated (ce| No excess ice n ?’nagﬂm&ng lons es nscessary, For soils &.}Mar Thawing In Place Thaw-Stable
| C ol A i
I= nv) “"4:" by H ot fully saturated, estimate degree of e f, ST Cortet (Tala) ril, Mendig (cala) Most Incrganic solls cortaining 3 percent or more of grains finer
=ye (b) Well Bonded Nb saluration: Mediu, Low, Nole pragencs ecage than 0.02 mm in dismeter by weighl are frosi-susceplible
o |ot yalils, o ot ox Esaligs sty |7 CITRMIG) Gravels, well-graded sands and silly sands, especially those
Excass ice jarger paricles. |Strength L pproaching the i al density curve, which
a) Compressive centain 1,5 lo 3 parcenl finer than 0,02 mm by waight withou!
i TITTEICraT o b) Tensile being frost-cusceplible. However, thelr lendency to eccur
Descriplion of crystals or Vi c) Shear Interbadded with olher soils usually makes it mpractical to
Erazan 2all Incligions Forice phase, reécord lhe following as di Adfreeze consider them separately.
o— Tce coalings on % applicable: Solls ciassed as frost-susceplible Under the anove critena are
Segregaled ce) particies Localion Size Elastic Properiss likety o develap significant ice segregalion and frost heave |f
Is visible by o Shiape Thickness Plastlc Properiles frozen at normal rates with fre waler readily avallable. Solls so
e, (|ce 1 inch v Random or W Spacing Pattern of arrangement cPesipony i gy frozen will fall into the thew-unstable categary, However, they ma|
or less In irregularty onenled l.ength P Usually also be classed s (haw-stable If frozen wilh insuMclent water 1o
thickness) (b) lce formatlons Hardness | Thave-Linstable |permil ce searegation,
Stratified Struciure  } per pan 1|l Below
ratified or " Color 3 Ice Crystal Struchure (using optional
distinclly oriented s Estimale volume of visible segregaled jce |instrumants.) Solls classed as non-frost-susceplible ("NFS) under the above
Ice farmations a) Orlantation of Aves ontaria usually cecur without significant ice sagragation and are
) Crystai size nol exact and may be inadequate for some stricture applicanons
Ice wilh soil Iea + Snil E:ﬁnfg::;:::;:md{' :;;s:m c) Crysial shape exceplions may also resull from minor sail vanalions,
Inclusions Type P : s d) Pattern of Arrangement
Par il lea lca item from each group, as applicable;
(Grealer Inan 1 Fidness Admiqyres
inch I (sl &y In permalrosi aress, ice wedges, pockels, veins, or other lce
o {hickness) Zoft Lot y bodles may be found whose mode of origin is diferent from thal
Su 1 I‘:H:T::: :0" lee {imviaw Thm Sit salla :::arl!:::;:;"p::r ;:I: d::: described above. Such ice may be 1he resull of longdime surface|
Strata ot i C ; Ime g i P 5d | expansion and contraction phenomena of may be glacial ar athar
L) "_'“"'""“' Lo vl ¥ lce which has been buried under a prolective earth cover.
“rahian]
SEFRITIONE.
)lce Coalings on Particles are discermible layers of ice found an or below the larger soil Well-bonded signifies (hal the soll particles are sirongly held logether by the |ce and that Ihe frozen soll
particles in a frozen soll mass. They are somelimes assacided wih | i p latively high resist to chipping or q NOTES:
crystals, which have grawn inlo volds produced by the freezing aclion, {a) When rock is encouniered, standard rock dassificallon

Poorly-bonded signifies that Ihe soil parlicles are weakly held lagsther by Ihe ice and thal Ihe frozen soil

Crysials may be present alone or in a combinalion with olher ice fi

Clou:

Ice Is fransiucent, but essertially sound and non-pervious

imass relains s struclural unity.

fvary loosely bonded together.

is composed of coarse, mors of less equldimensional,
hweakly bonded togelher.
lce Lenses are lenficular ice

in sail

Is Ihe growdh of lce as @slinct lenses, layers. veins
and masses in salls, commonly but nal aiways oriented normal la
direction of heat loss.

Clear ice is transparent and contains only 2 moderate number of air bubbles ()

orous lce cordains numerous vaids, ususlly inferconnecied and usually resultine

om melting at air bubbles or dong crystal inferfaces from presence of sall or ather
\erials in \he waler, or from (he freezing of saturated snow., Though perous, the

ICandlied jce is ice which has rolled or olherwise formed Into long columnar crystals.

ice crystals

g ly parallel to each
othar, generally normal lo (he direction of heat loss and cammonly In repealed [ayars

querily has poor

lat, to chipping or bresking.

Erisble demoles @ condiion in which malerial is sasily broken up under llgnl lo modarale pregsure,

Thew-Stable froeen soils do not, on thewing, show loss of strenath balow normal, long-time (hawed values Hawaver, the impression to the unaided eye is thal none of the

nor produce detrimental seftlemant

Thaw-Linstable frozen soils show an thawina, significent lass of strenglh below normal, long-Hime thawed
values andfor sigrificant selllement, as a direct resull of the melling of the ekcess Ice In lhe sl

Modified fror: Linell, K. A ana Kaptar, ©. W., 1966, Descripth
Frazen Sois, Froc. internatlonal Conference on Permartrast (1963), Lafayette, I,
LS, Natlonal Academy of Sciences, Publ, 1287, pp 481-487.

and Classifs of |

terminology should be used.

(b) Frozen sails in the M graup may on close examinalion indicaty
preganca of ice wilhin (ha volds of Ihe malerial by crystaliine
reflections or by a sheen on fraclured or trimmed surfaces,

frozen waler occuples space (n excess of the arging volds in the
sall. The opposite (s lrue of frozen soils in the Y group.

() Whan visual melhods may be inadequate, a simpls field lest
to aid evaluation of volume of excess ce can be made by placing
some frozen soll in a small jar, allowing il to mail #nd chserving
the quantity of supernatant water as a percent of otal volume.

|d) Where special forms of Ice, such as hoarfrost, can be
distinguished, more explcit description should be given,

(&) Obsarver should ba careful lo avoid being misled by surfaca
scralches of frost coating on the ice.
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Classification of Soils for Engineering Purposes (Unified Soil Classification System)

<A s Mo 200
P oed plobs—= CL
uvﬁv:* <
Koles mqu<
<08 phs Mo, 200 -
od  —= CLML
Inorganic :ﬂ‘;um <
L mmmw<
0% phs Vo, 20
LLe50 "
Pt —_—
-
zmwlhﬂ'<
Ongasic (&ﬂ«m —— 0L  — Se bekow
0% s o, 200
2.'.‘."-;":_'°“<
mn.hzm<
Worganic
0% s o, 2 <
— MH
wnl el
ma—w-m<
oy (P 028) — 08— e v
Flow Chart for Classifying Fine—Grained Sail
SROUP _SYMBOL
% s o, 2O
Pod ond poks -
N, 20
o0 dow 2808 s <
oL <l Mo 200
i 4
.....‘-'.’-"-}'. msbhm<
dﬂsbh.m?
4 153 Ko. 20
%% e
<!ﬂﬂlhﬂ?
OH i
Plats bekow X o, 20
Bl b 2 gl <

Q5K pha N 200
15-29% pha Mo 200 X sed 2%
% snd <X

IS gt W, O —————————
TS phn Mo, 200K wand 2 ol == Sy cy i s
X sond <X grovel —= Sty cloy wih grewl

:m»gw-..,—._:uspu—-se-qwu

2VEX groee] ——— Soady sy cloy *E grovel
X i X ol IS wd | Gy sy ey

2T sond ———= Growelly sity chy wih sond
<ISE phs K. 200~ 5

152 pen Mo 200 - X snd X gromd — St wifh snd
X mnd X ol —= SR i gowl

% st 2% et O3 geal —— Sy R

215K grovl ——— Sondy Rt Wi growd
% sl X oo SIS —— Gy st

2150 sond = Cromly st wlh sond
15T phas Mo, 200 Fat dloy

15-29% phas Mo 200X sond X grovel ——Fal ey wih 3ond

X sond <X grovel — ol cloy with growd
X sond 2% o <ISX growd Sandy fot clay

215K grovel ————= Sondy fet chy il growl
:mawﬂﬂm ——= Gronly bt coy

215K send —— Crawly ot cloy v sond
B e ——
1555 gl o 00 X wnd 2% ol = Bnfc st wlh 3

X wond <X growel — lootic it ol grovel
¥ 3004 2T o <ISK ol ——— Sandy wkufic SR

215 growl ——— Sonty shnlic Rt wlh groe
% ond O ot <ISK snd ——— Gronly sakc o

2158 srd ——— Cromlly el o oI ond

(S0% or More Passes No. 200 Sieve)

GROUP NAME

<15 ey Mo, 00 e rgnic chy

15-24% phes Mo, 200 - X sond 2% growl —— Orysie. coy Wi sond
% send <X growd — Orgonie dloy wib growl

% 1o 2% ol <SR gronl ———— Sandy gk oy

i 215 g ——— Sy wpulc dy b o
s M?:(I sard ——= Crovelly orgeric doy
2V8K s —— Crowly orgueic cloy ol dond

<19 gl Mo, 200 Crgenic st
wmm&m‘-:mzxﬁ—-—maam
X sond <X grovl — Orparic it Wi grovel

X 2o 2X gromi < <ISX. grovl ——— Sondy anpric S
28 gravd ——— Sary ergeric st Wi grovd
K vond < ol <ISE aend ooy e a6t

215% pand = Grovelly orgasic st with sond
15K plha Mo 300 Orgeic cloy

1525 et Mo, 200X nd 2 grond —— Organic choy Wik vend

X wond <X grovl —— Organic: clay wih grow
% o % o IS gl Sandy orgnic cy

215X gravd ———= Sondy ergnic cloy wER growd
lmeitmm = Crowlly ergeric chay

21T wed ———— Growly ergeric dhay Wi b

<15 ples Mo 300 Crgenic 5Bt
15-2R s Mo, 200 % snd X gromd —— Orgosic ot wih sond
X wond <X gronl — Organic 50 Wi gromd

% vt 2% e €ISK ol = Sandy orgeic ot
ot zlxm—-—!-suw-hl-hm
o O growt C1SE sond ——— Gromly ergorc 8

215K wond ———— Growelly ergonic 3 wlh sand

Flow Chart for Classifying Orgenle Fine=Grained Soil (50X or More Passes No. 200 Sieve)

GROUP _SYMBOL GROUP MAME
<SX s Ok ond 15050 GW <I5X wond Wel-graded growl
: 2158 sond Wel-groted gromd wth sand
Cotd ondfor 130003 GP <15% sond = Poarly
T 15K st = Py graded groved v scnd
foes = WL or Wi ——= GW=G <K gond ——— Wel-groded growd wEh s
w‘ml<- - uﬁzlﬁm ————= Wel-gmded gowd wih st o o
GRAVE! m-&gﬂ-—-—-cw-oc <155 sond —— Well-graded growl wih cloy (or ity choy)
Ty ~ 31T e —— Welgutet Wi chiy ond sond
Sl * Ty o e
<rm-num—~GP-GMu§-aszm ———— Purygrades v Wi
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Flow Chart for Clossifying Coorse—Grained Soil (More Thon 50% Retoined on No. 200 Sieve)
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Peat and Organic Soil Classification System

Field Observations |
Visual Manual Tests
QOrganic Content by Ignition |

[

SOIL COARSE-GRAINED SOIL

WITH ORGANICS
Visual Classfication
Organic Gontent 2% to 75%
Ash Content 25% to 98%

FINE-GRAINED SOIL PEAT

WITH ORGANICS
Wisual Classification
Organic Content 2% to 75%
Ash Content 25% to 98%

Wisual Classification
Organic Content < 2%
Ash Content 98% to 100%

Wisual Classification
Organic Gontent »75%
Ash Content <25%

Field Observations
Visual Manual Tests

Laboratory Testing
Classification Tests
Ignition Test
Atterberg Limits

Field Observations
Yisual Manual Tests
Laboratory Testing
Classification Tests
Ignhition Tast

Suggested Additional Tests
Wet vs. Dry Preparation
- Atterberg Limits
Waet vs. Dry Preparation
Maximum Density Tests

Eield Observations
Visual Manual Tests
Laboratory Testing
Classification Tests
Ignition Test
Atterberg Limits

!

Field Observations
Visual Manual Tests

Humification test for Fiber Content

Laboratory Testing

Ignition Test

Wet Seiving for Fiber Content

Organic Content by
Ignition? Preparation
Tar Dry P tion LL l L
N|° S'g.lnmcam:ha”ge r);ygi;;jz;avl\g - Humification - Humification - Hurnitication | [No Humification
0 soil properties or E praparation LL7 HT-H10 H4-Hg H1-H3 ar other organic
behavior. Organic Gontent 2% Organic Gontent 5% Organic Gontent - - Fiber Content | |- Fiber Content | | - Fiber content tasting
to 5% to 15% 15% - T8% «33% 3%-67% =67%
r A 4 Y Y Y
Name Slightly Organic QOrganic Name Highly Organic Name w/f Name w/ QOrganic QOrganic Sapric Hemic Fibric Peat
and Group Name from USCS Name organics organics Name Name Peat Peat Peat
Symbol from USCS from USCS from USGCS from USCS from USCS | | from USCS
from USCS
(SW, SM, GW, (SW, SP, SM, GW,| | (SW, SP, SM, GW, | | (SW, SP, SM, GW, (CL or CH) (ML or MH) (CH) (o] 5] (PT-8) (PT-H) (PT-F) (PT)
MH, CL, etc.) GP, etc) GP, etc.) GP, GM, etc.)

INCREASING ORGANIC CONTENT






