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Summary

Northern Region Materials Section (NRMS) personnel conducted geotechnical drilling of six
material sites and exploratory prospect drilling in the Ambler Mining District Access Corridor.
Material sites drilled included:

e Site 1 Heart Mountain Sag Drift;

Site 2 Iniakuk Lake Alluvium;

Site 3 Malamute Itkillik Outwash;

Site 4 Helpmejack Piedmont Gravel;
Site 5 Alatna Portage Piedmont Gravel,
John River Glacial Drift.

Prospect Drilling was conducted on:
o Alluvial deposits on the Malamute fork of the Alatna River;
e Glacial Drift deposits exposed on the north bank of the Malamute Fork of the Alatna
River;
e Lacustrine deposits that overlook Bedrock Creek.

Fieldwork took place from August 2™, 2013 to August 26™ 2013. A reconnaissance trip was
completed from June 2, 2013 to June 7, 2013. NRMS personnel collected 4 samples from
potential material sites in Gates of The Arctic National Park during the reconnaissance trip.

Geotechnical drilling conducted in the summer of 2013 yielded the following summarized
results:

Material Sites Completed

Site 1. Heart Mountain Glacial Drift
Test holes drilled in this deposit intercepted the following soil profile:
e 0 to 0.5-foot thick organic/lichen mat;
e (to 7-feet of silt, sandy silt with gravel, silt with gravel, or silty sand;
e Underlain by at least 43 to 47 feet of well- or poorly-graded gravel with sand and
sometimes silt, or well- or poorly-graded sand with gravel.

NRMS personnel drilled 12 test holes in this deposit.
Deposit geometry is permissive to host 1 million cubic yards of material.

NRMS personnel collected 13 samples for gradation. Of these 13 samples:
e 7 met Standard Highway Material Specifications for Select Materials Type A.
e 3 met Standard Highway Material Specifications for Select Materials Type B.
e 3 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 2 samples for LA Abrasion and Degradation Value determinations.
Both samples showed LA Abrasion percentages and Degradation Values that meet standard
highway material quality standards for Subbase, Base Course, and Surface Course.
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Site 2. Iniakuk Lake Alluvium

Test holes drilled in this deposit intercepted the following soil profile:
e 0.1 to 0.5-foot tick lichen mat;
o 15 to 30 feet of well-or poorly-graded alluvial gravel with silt, sand, and cobbles;
e Underlain by well- or poorly-graded sand with gravel or silty sand.

NRMS personnel drilled 9 test holes in this deposit.
Deposit geometry is permissive to host 1 million cubic yards of material.

NRMS personnel collected 14 samples for gradation. Of these 13 samples:
e 4 met Standard Highway Material Specifications for Select Materials Type A.
e 2 met Standard Highway Material Specifications for Select Materials Type B.
e 8 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 4 samples for LA Abrasion and 2 samples for Degradation Value
determinations. All samples showed LA Abrasion percentages and Degradation Values that meet
standard highway material quality standards for Subbase, Base Course, and Surface Course.

Site 3. Malamute Itkillik Outwash
Test holes drilled in this deposit intercepted the following soil profile:
e (.2 to 0.5-foot thick lichen mat;

e Underlain by alternating layers of well-or poorly-graded gravel with sand and cobble or
well-and poorly-graded sand with gravel and cobbles.

NRMS personnel drilled 9 test holes in this deposit.
Deposit geometry is permissive to host 1 million cubic yards of material.

NRMS personnel collected 13 samples for gradation. Of these 13 samples:
e 12 met Standard Highway Material Specifications for Select Materials Type A.
e 1 met Standard Highway Material Specifications for Select Materials Type B.

NRMS personnel collected 2 samples for LA Abrasion and 3 samples for Degradation Value
determinations. All samples showed LA Abrasion percentages and Degradation Values that meet
standard highway material quality standards for Subbase, Base Course, and Surface Course.

Site 4. Helpmejack Piedmont Gravel
Test holes drilled in this deposit intercepted the following soil profile:
e (.1 to 0.5-foot thick lichen mat;
e 0 to 8-feet of silt, silty sand, or sandy silt;
e 10 to 35-feet of well-or poorly-graded gravel with sand and silt or silty gravel with sand,
all of which contained occasional cobbles;
o 0 to 7-feet of silty sand with gravel or poorly-graded sand with silt and gravel;
e 0 to 13-feet of poorly-graded gravel with silt and sand;
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e 0 to 22-feet of silty sand with gravel, silty sand, poorly-graded sand with silt and gravel,
sandy silt with gravel or silt;

e Underlain by weak to moderately strong, moderately weathered graphite schist with close
foliation spacing.

NRMS personnel drilled 9 test holes in this deposit.
Deposit geometry is permissive to host 1 million cubic yards of material.

NRMS personnel collected 15 samples for gradation from the resource layer. Of these 15
samples:

e 1 met Standard Highway Material Specifications for Select Materials Type A.

e 6 met Standard Highway Material Specifications for Select Materials Type B.

e 8 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 4 samples for LA Abrasion and Degradation Value determinations.
Both samples showed LA Abrasion percentages and Degradation Values that meet standard
highway material quality standards for Subbase, Base Course, and Surface Course.

Site 5. Alatna Portage Piedmont Gravel
Test holes drilled in this deposit intercepted the following soil profile:
e (to 0.2-foot lichen mat;
e 3 to 26-feet of well-graded sand with gravel, poorly-graded sand with gravel, or silty sand;

e 13 to 37-feet of well-or poorly-graded gravel with sand and cobbles or cobbles with
gravel.

NRMS personnel drilled 9 test holes in this deposit.
Deposit geometry is permissive to host 1 million cubic yards of material.

NRMS personnel collected 15 samples for gradation from the resource layer. Of these 15
samples:

e 3 met Standard Highway Material Specifications for Select Materials Type A.

e 4 met Standard Highway Material Specifications for Select Materials Type B.

e 8 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 4 samples for LA Abrasion and 5 samples for Degradation Value
determinations. All samples showed LA Abrasion percentages that meet standard highway
material quality standards for Subbase, Base Course, and Surface Course. 2 out of 5 samples
have Degradation Values that meet standard highway material quality standards for Subbase,
Base Course, and Surface Course.

Material Sites That Require Additional Drilling

John River Glacial Drift
Test holes drilled in this deposit intercepted the following soil profile:



e (.2-foot thick organic mat;
e (-2 feet silty sand with gravel and cobbles;

o 21 to 28-feet of well- or poorly- graded gravel with sand and cobbles, or well-graded
sand with gravel and cobbels;

e Underlain by silty sand or sandy silt with gravel.

NRMS personnel drilled 2 test holes in this deposit. Equipment failure resulted in abandonment
of drilling this site in the summer 2013. Additional drilling is suggested.

NRMS personnel collected 4 samples for gradation from the resource layer. Of these 15 samples:
e 3 met Standard Highway Material Specifications for Select Materials Type A.
e 1 met Standard Highway Material Specifications for Select Materials Type B.

NRMS personnel collected 1 samples for LA Abrasion and Degradation Value determinations.
This sample showed LA Abrasion percentages and Degradation Values that meet standard
highway material quality standards for Subbase, Base Course, and Surface Course.

Prospect Drilling

Malamute Fork of the Alatna River Alluvium
Test hole TH13-1050 intercepted the following soil profile:
e 0 to 0.2-feet organic mat;
e (.2 to 4-feet sandy silt;
e 4 to 10-feet well- or poorly-graded gravel with sand, silt, cobbles, and boulders;
e Underlain by hard bedrock.

This deposit is not a good location for a material site because bedrock in the area is too shallow.

Malamute Itkillik Drift
Lower
Test holes drilled in this deposit intercepted the following soil profile:
e (to 0.2-feet lichen mat;
e 0 to 3-feet sandy silt with gravel.
e 25 to 40 feet of silty sand with gravel or poorly-graded sand with gravel and silt.

This deposit is not a good location for a material site because the deposit is too fine-grained.

Upper
Test holes drilled in this deposit intercepted the following soil profile:
e 0 to 0.2-foot thick organic mat;
e 0 to 3- feet silty sand with gravel;
e () to 38- feet of poorly- or well-graded gravel with sand and silt;
e 0 to 8 feet of silty sand with gravel or well-graded sand with silt and gravel;
e Underlain by hard andesite bedrock.



This deposit is a marginal location for a material site. The deposit has high fines content and
depth to bedrock is decreasing to the north. Observations in the field suggest the deposit is
laterally continuous and additional material is available across the small drainage to the east.

Bedrock Creek Lacustrine Deposit

A single test hole drilled in this deposit encountered the following soil profile;
e 23-feet of poorly-graded sand;
e 7-feet of poorly-graded sand with gravel,
e 8-feet of silty sand.

TH13-1057 did not encounter frozen soil or groundwater.

This deposit is not a good location for a material site because the deposit is too fine-grained.

Introduction

This document presents brief descriptions and a selection of photographs. Test hole locations and
descriptions are included along with comments on vegetation types, and thickness/type of
overburden.

Comments are a synthesis of observations by Engineering Geologist IT Garrett Speeter during a
helicopter supported drilling program initiated in the summer of 2013.

This report documents physical site conditions and subsurface geotechnical conditions, provides
interpretation of anticipated site conditions, and recommends design and construction criteria for
the project. This report is intended to serve as a geotechnical guide during project design and a
geotechnical reference during construction.

Phase 0

Geotechnical reconnaissance including brief geologic hazards description, broad-scale terrain
unit mapping, reconnaissance alignment drilling, and extensive sampling for potential material
sites (including riprap) was conducted in the NRMS personnel in the summers of 2011 and 2012.
The final report was published in 2013 and is listed in the “Past Reports™ section of this report.

Phase 1 (this report)
NRMS personnel drilled material sites between Gates of The Arctic National Park and the

Koyukuk River using an air-portable CME-45 drilled and Helicopter operated by Soloy
Helicopters.

Phase 2
NRMS personnel will drill material sites along the current rout from The Ambler Lowlands to
the border of Gates of The Arctic National Park using a helicopter portable CME 45 drill rig.



Past Reports

Data and field observations from the geotechnical reconnaissance studies conducted by the
Alaska Department of Transportation and Public Facilities can be found in:

Speeter, G, G., 2013, Reconnaissance Material Site Report Ambler Mining District
Access AKSAS:63812. Geotechnical Investigation Report, Alaska Department of
Transportation and Public Facilities, 243p

Field Investigation

Sites were selected for investigation based on interpretation of aerial photographs and satellite
imagery, and a compilation of: published Alaska DOT&PF Material Site Reconnaissance Report
Ambler Mining District Access, published USGS and State of Alaska geologic maps (1:250,000
scale), and observations in the field. Much of the information presented in the geologic maps
proved accurate and reliable. The unknown variable with the available data is the third

dimension, or thickness of the observed materials which was addressed by drilling presented in
this report.

Field personnel included Engineering Geologist I Garrett Speeter, Driller Journey Peter
Lanigan, and Drill Sub Journeys Gaelan Nelson and Matthew Sousa. At each site, the geologist
described soil type or lithology type on site, assessed potential resource volume, documented
overburden thickness, and collected samples. A recreational grade Garmin 72 GPS receiver with
an estimated position accuracy of +/-50-ft was used to record site locations in NAD-83
geographic datum.

NRMS personnel drilled 60 test holes distributed over the eight locations listed in the
introduction section. Drilling was conducted using 6-inch hollow stem augers and an air-portable
CME-45 drill rig. Soil samples were logged in the field using the unified soil classification
system. Test holes ranged in depth from 11- to 50-feet. Samples were collected from auger
cuttings and submitted to the Northern Region Materials Laboratory in Fairbanks for analyses
that include moisture/organics content gradation and quality analyses (LA Abrasion, Degradation
and Sodium Sulfate Soundness).



Laboratory Testing

Selected samples were submitted to the Northern Region Materials Laboratory for testing. The

testing program included gradation, organic content, LA Abrasion, Degradation, and sodium
sulfate soundness.

Table 1. List of tests and standards offered by NRMS Materials Laboratory.

Test Method | AASHTO | ASTM
Index Tests
Gradation 127 C136
Minus #200 Gradation T11 C117
Hydrometer T88 D422
Liquid Limit 189 D4318
Plastic Limit 190 D4318
Moisture Content — Aggregate T255 C566
Soil 1265 D2216
Organic Content (Burn) 1267
Proctor T180 D1557
USCS Classification D2487
Fine Specific Gravity T100 D854
Coarse Specific Gravity T85 D127
Quality Tests

Degradation T13
Los Angeles Abrasion 196 C131
Sodium Soundness T104 C88
Nordic Abrasion ATM 312




Helicopter support

Drilling operations were supported by a Eurocopter AS350 B2 operated by Soloy Helicopters. A
small, three-man, brushing crew cleared drill sites selected by the geologist before drilling

commenced. The brushing crew was supported by a Hughes 500D helicopter operated by Soloy
Helicopters.

Figure 1. Soloy Helicopter Moving the drill rig at site 4.
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Table 2. Summary of data from each site drilled.

Based on Drill Data
%Gravel/ : Inferred
L.A./Deg %Silt G Estimated
Deposit (# determinations) (# of Dominant Thickness (million overburden
type Material type (# of determinations) determinations) overburden type (ft) cy) Dominant Lithology/soil type Thickness (ft)
Material Sites 2
Site 2.
Iniakuk Alluvial GP (2), GP-GM (3), SP-SM (1), SM (2), SW- 37-43/66-78 2-82/4.2-16.8
Lake over SM (2) (4/2) (4-13)
Alluvium Lacustrine 500 Organic mat 15-35 >1 million Poorly-Graded Gravel with silt and sand 0-1
Site 3.
Malamute SP-SM (3), SP (3), GP (2), GW-GM (2), GW 38-40/79-82 13-76/3.8-6.6
Itkillik Glacial 1) (2/3) (12)
Outwash outwash >500 Organic mat 45 >1 million Gravels with silt and sand or sands with gravel and silt 0-1.5
Site 4.
Helpmejac GP-GM (3), GM (3), GP (2), GW-GM (1), SM 34-37/48-71 6-78/4.6-79.4
k Piedmont Piedmont (1) 4) 17) Organic mat, silty sand, Poorly-and well-graded gravel with silt and sand or silty
Gravel gravel >500 or sandy silt 14-35 >1 million gravel with sand layers 0.1-8
Site 5.
Alatna SM (4), GP-GM (3), GW-GM (2), GW (2), 36-39/29-88 3-79/3.5-25.9
Portage SW-SM (2), GM (1), SP-SM (1) (4/5) (18)
Piedmont Piedmont
Gravel gravel >500 Organic mat 45 >1 million Gravels with silt and sand or sands with gravel and silt 0.1-16
Site 1.
Heart GP-GM (4), GP (4), GW (2), GM (2), GW-GM 32-35/74-79 42-73/3-12.5
Mountain €8 2) (13) Organic mat, silt, sandy
Glacial silt with gravel, silt with
Drift Glacial Drift >500 gravel, or silty sand. 22-47 >1 million Poorly-and well graded gravels with sand and silt 0-7
John River 37/57 52-87/2.3-6.9
Glacial GP (2), GW (1), GP-GM (1) (1) @) Organic mat, silty sand
Drift Glacial Drift ? @) with gravel 23-28 ? Well-and poorly-graded gravels with silt and sand 0-0.5
Prospecting Sites
Malamute
Fork 0-28/12-47.6
Alatna SW-SM (1) - 2)
River Alluvial
Alluvium terrace <500 Organic mat, sandy silt 6 ? Poorly- and well-graded gravels with silt and sand 4
Lower -
Malamute GP-GM (2), SM (2) 2-64/7.4-43.3
Itkillik “) Silty sand and sandy silt. Sporadic deposits of poorly-graded
Drift Glacial Drift >500 Organic mat 45 >1 million gravel with sand and silt 0-0.2
Upper
Malamute GP-GM (2), SM (2), SW-SM (1) 75/- 40-66/5.2-13.7
Itkillik (1) %) Organic mat, silty sand Poorly graded gravel with silt and sand, silty sand with
Drift Glacial Drift >500? with gravel 8-39 ? gravel 0-3
Bedrock
Creek Polygenetic SM (1) - 7/17.2
Lacustrine sand/ 1)
Deposit lacustrine >500? Not intercepted >45 ? Silty sand Not intercepted




Site and Subsurface Conditions

The materials source information included in this section is for the purpose of assisting in the
project design process. It does not signify that the sources are available or suitable for use during
the construction of any current or future project. This Geotechnical Report does not determine
source availability or suitability for any construction project; it only provides information that
can be used to make that determination during the project design process. Sources available or
suitable for use for a construction project will be specified in the appropriate section of the Plans
and Specifications of the Contract Documents for the construction project.

Material Sites Completed
Site 1. Heart Mountain Glacial Drift

. Legend
¥ 2013 Test Holes
" e Brooks_East_Corridor_N 2

: Brooks_East_Corridor_S & e R By Reg 3
D akparks polygon y 500 1,000 1,500 2,000
; N R —

Figure 3. Map of te 1. Heat ountain Glacial Drift.
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Location

Site 1. Heart Mountain Glacial Drift is located east of Heart Mountain in Section 7 Township
19N Range 24E of the Kateel River Meridian, Alaska.

Description
NRMS personnel drilled 12 test holes in a 300 acre 40 to 60-foot tall, glacial drift deposit located
adjacent Heart Mountain. The deposit is vegetated with moderately thick black spruce trees.

Test holes drilled in this deposit intercepted the following soil profile (TH13-1037 to 13-1048):
e 0 to 0.5-foot thick organic/lichen mat;
e 0 to 7-feet of silt, sandy silt with gravel, silt with gravel, or silty sand;
e Underlain by at least 43 to 47 feet of well- or poorly-graded gravel with sand and
sometimes silt, or well- or poorly-graded sand with gravel.

TH13-1047 intercepted groundwater 45-feet below the ground surface.

TH13-1040 intercepted frozen silt from 4 to 7-feet below the ground surface. TH13-1041
intercepted frozen soil from 2- feet below the ground surface to the bottom of the test hole at a
depth of 35-feet below the ground surface. TH13-1044 intercepted frozen soil from 2.5- to 6-feet
below the ground surface. TH13-1048 intercepted frozen soil with 25% visible ice (Vx) from 32-
to 45-feet below the ground surface. These test holes were drilled on the east side of the deposit
where vegetation and overburden is the thickest.

TH13-1043 intercepted frozen soil with 25% visible ice (Vr) from 33-to 42.5-feet below the
ground surface.

Laboratory data

NRMS personnel collected 13 samples for gradation. Of these 13 samples:
e 7 met Standard Highway Material Specifications for Select Materials Type A.
e 3 met Standard Highway Material Specifications for Select Materials Type B.
e 3 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 2 samples for LA Abrasion and Degradation Value determinations.

Both samples showed LA Abrasion percentages and Degradation Values that meet standard
highway material quality standards for Subbase, Base Course, and Surface Course.

12



Table 3. Laboratory data from Heart Mountain Glacial Drift. (Parenthesis=number of determinations)

Site

% Gravel (+#4)

73
(13)

% Sand (-#4, +#200)

24-44.7
(13)

% Fines (-#200)

3-12.5
(13)

USCS Classification

GM (1)

GP-GM (4), GP (4),
GW (2), GM (2), GW-

LA Abrasion

Degradation

% Moisture

Organic

Max density / %Opt.

moisture

Liquid Limit /
Plastic Index

NV/NP
(13)

13



FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1037
Project Number 24425248, AKSAS 63812 Total Depth 48 feet
Field Geologist __G. SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled 8/18/2013 - 8/182013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06047°. W153.69296°)
TH Finalized By _ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
White Driling Arer D9 | Glacial Drift Deposit
- = w Depth in (ft.)
2 8 - |5 2 | Time
s | £ T |2 3
= £ Sl ] 3 |a| 2 © | Date
gl s (S22 2|9 |e 518l 5
S| 5|%3|38| 5| &8 |5 2|8 E [symbo
a o |Oom | = z @ |» Z | Q
0 SUBSURFACE MATERIAL 0 -
i - 3o Bn Well-graded SAND 1 4
B 5 ] b w/ Gravel 5 ]
=] e t0% moist -
I 34 g SAMPLE 13-5857 (0.5-19.5): GP-GM, 6.9% -200, NM 4.3%, ORG 1.1%, LA 37
B 47 06 35, DEG 79, NV, NP 4]
5 5 ] 2, e Bn Poorly-graded GRAVEL 5
5 6 7 .7 € w/Silt & Sand 6 7
B 74 /Gz moist, 3"- gravel. Well rounded. 71
- ] - s g
- ] ~ Y _'
° 7 | & b e 9 ]
= 10 4 c|.F A 10
- 114 =N o4 11
= 12 1 9/02’ 121
S e 25y 137
o 14 ?5 147
- 15 B oy 15
- 16 - Po oA 16
- 17 4 0 A 17 4
o 18 18 1
F 19 4 194
r 20 20 A
- 21 21
- | 22 22
- 5| 23] 239
< | 24 24
A 25 1
- 264 26
- 274 27 9
= 28 28
- 29 29
- 30 4 304
= 31 4 31 o
- 324 32
- 33 334
o 344 34 o
o 351 35 4
- 36 36
- 37 37
o 38 4 38 o
L 39 3 397
- 40 40 4
o 41 41 o
o 42 42 A
- 43 4 43
- 44 4 44 4
- 45 45
- 46 o 46
o 47 4 > 47 A
48 1 Bol 48 1
B 7] Drilling Notes: Density based on drill reaction. 7
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials

Geology Section
Project Ambler Mining District Access Test Hole Number _THI13-1038
Project Number 24425248, AKSAS 63812 Total Depth 47 feet
Field Geologist __G.SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled 8/18/2013 - 8/18/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06038". W153.69001°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\nileDriting | AferDiling | Glacial Drifi Deposit
< = = Depthin (ft.)
.g 3 = % g | Time
s | ¢ £ |= S
= £ < 5 S |e 2 L | Date
2| c |2:|8| & o 13| 3 |gl| 2
S| 5123|5| 5| 3 |58 £|8 § [symo
[a] [a] oo | = z @ %] Z |u (6]
0 SUBSURFACE MATERIAL 0 -
L 1 Bn Poorly-graded GRAVEL 13
K 5 1 w/ Silt & Sand 5 ]
w/ Cobbles -
B 37 e moist, loose, 3 inch - rounded aggregates. Well drained. Clean. 31
r 4 7 41— SAMPLE 13-5858 (3.0-11.0): GP-GM, 6.6% -200, NM 1.8%, ORG 0.7%, 4 7
- 51 - NV, NP 5 A
N 6 - 2 6 7
r 7] g 7 7
- 8 = 8
B 9 ] 9 ]
= 10 4 10 o
- 114 114
= 12 4 12 4
o 13 13 4
= 14 4 14 A
o 15 4 151
- 16 4 16 4
o 17 4 17 4
o 18 4 18
- 19 4 19 4
- 20 4 20
L 51 ] Bn Poorly-graded GRAVEL 21
L5 | 304 w/ Sand 55 3
£ s w/ Cobbles gl
< 23 4 moist, loose, 2 inch - rounded aggregates. Well drained. Clean. 23 7
o | 247 Quartzite aggrigates suggest high quality. 24
Fo | 25 25
o 26 26
- 27 4 27
- 28 4 28 4
- 29 4 29 4
- 30 4 30
F 31 A 319
- 324 324
- 33 33
- 344 34 4
F 351 354
- 36 1 36 1
= 37 37
- 38 38
o 394 39 4
o 40 40
- 41 A 41 4
o 42 A 42 4
- 43 4 43
- 44 44 4
- 45 4 45 4
- 46 2 5 46
47 A 4BOH 47 3
B 7 Drilling Notes: Density based on drill reaction. ]

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1039
Project Number 24425248, AKSAS 63812 Total Depth 47 feet
Field Geologist __G.SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled 8/18/2013 - 8/18/2013
Field Crew Lanigan, Nelson. Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.05937°. W153.68811")
TH Finalized By _ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data_ GENERAL COMMENTS:
Ve Dl 1 ARTBWING | Glacial Drifi Deposit
—_ = Depthin (ft.)
2% S -
3 & ; % §’ Time
2| £ lenls| 2|8 |8 g|s| & [0
s | 5 (2218| 5| 8 |8 2|8 § [symwo
a a Om | = -4 @ 0 Zz |« 6]
0 SUBSURFACE MATERIAL 0
B | Gn ORG MAT 13
L 7 ] Bn Well-graded GRAVEL 2 ]
| 3 ] w/ Sand 3 ]
| - w/ Cobbles 4 3
B < ] Well drained. 3-inch - quarzite aggregates. 5 1
RS ¢
i 74 7 ]
B 8 7 8 7
- 9 9
: :(I) : SAMPLE 13-5859 (10.0-20.0): GW, 4.3% -200, NM 1.8%, ORG 0.5%, NV, :(]) :
] NP B
o 12 4 12 4
- 13 4 133
< 147 - 14 7
< 15 < |5 15
SH 16 3 : 16
&t 17 174
NS 18 3 18 3
5 ]
o 19 4 19 H
~N -
gl 20 4 20
ab 21 21+
ar 5 | 221 22 4
- ) 23
gl < 74 ; 1
8y |3 o
g e ;‘6 E SAMPLE 13-5860 (25.0-35.0): GW, 3% -200, LA 32, DEG 74, NV, NP 52 E
= < 4
gk 274 27 4
2t 28 28
gr 29 7 2 K 291
2r 30 4 = 30
°F 314 < 31 4
2 324 324
3 33 4 33
aF 34 4 34 1
ot 35 359
@_ 36 Bn Well-graded GRAVEL 3'6 ]
sl ;’7 E w/ Silt & Sand 33
z 2 w/ Cobbles ]
5 38 Well drained. 1-inch - quarzite aggregates. 38 7
= Bn Well-graded GRAVEL 397
al 40 7 wi Sand 40 4
or 41 4 w/ Cobbles 41+
Hy 42 7 Well drained. 3-inch - quarzite aggregates. 42 4
= 43 43
W 44 44
g 45 45 7
ol 46 46
3 47 4 47
5L 4 ]
g r 7 Drilling Notes: Density based on drill reaction. 7
wi T -
aL i b
I 4
=1 B 7
Er I .
= - -
1) ]
(=]
g _ ]
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Geology Section

Field Geologist _ G. SPEETER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining District Access

Project Number 24425248, AKSAS 63812

Material Site Site 1 Heart MountainSag Drift

Test Hole Number
Total Depth
Dates Drilled

TII13-1040
47 feet

8/18/2013 - 8/18/2013

Field Crew Lanigan, Nelson. Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.03966°. W153.68519"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
Wihile Driling AterDaling | Glacial Drift Deposit
—_ b Depthin (ft.)
£ 3 : .
E ,;,: -g ;g E“:’ Time
S 2 le5lel 2] 8 |2 gls| g o=
= | §l2s|s| 5| 3 |5 2|8| § [symoo
[=} [=] oa = 4 m %] = w (6]
0 SUBSURFACE MATERIAL 0
L 13 = Gn ORG MAT =
i 5 ] G 3 Tn SILT I
N 34 =Y moist, Nbn 5 ]
N 4 SAMPLE 13-5861 (1.0-2.5): NM 26.9%, ORG 3.5% 4]
L 5 _: 5 _:
- 6 6
- 7 4 - 7 4
R g Bn Silty GRAVEL g 1
i 5 ] w/ Sand 1
] w/ Cobbles 9 ]
r 10 7 moist, loose, Sandy. 6.9 deg C. Well drained. Quartzite and quartz 10
r 11 aggrigate. 1
- 12 SAMPLE 13-5862 (9.0-18.0): GM, 12.5% -200, NV, NP 124
- 13 3 2| & 13 4
- 14 = 14
= 151 15 4
o 16 16 1
o 17 4 17 4
o 18 18
- 19 19 4
- 20 20
- 21 21
-5 | 22 224
-2 234 23]
T 24
- | 254 25 3
- 26 26
- 27 274
- 28 4 £ 28
- 29 p 29
- 30 4 o 30 9
- 31 - 319
- 324 :: 324
F 339 . 33 4
- 34 o — 349
- 35 4 354
- 36 36
o 374 374
- 38 38 A
B 30 Bn Poorly-graded SAND 39 ]
1 w/ Gravel 1
- 404 40 4
- 41 41 7
- 42 42
L 43 Bn Well-graded GRAVEL 43 ]
R 44 w/ Sand 1
] w/ Cobbles 44 7
- 45 moist, loose 45 7
- 46 46 A
47 4 A BOH 47 4
r T Drilling Notes: Density based on drill reaction. '

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer

[:I Cathead Rope Method
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~USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distriet Access Test Hole Number _TH13-1041
Project Number 24425248, AKSAS 63812 Total Depth 35 feet
Field Geologist _ G.SPEETER Material Site Site 1 Heart MountainSag Drilt Dates Drilled 8/19/2013 - 8/19/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0607°, W153.68506"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground WaterData | GENERAL COMMENTS:
While Drilfing After Drilling Glacial Drift Deposit
o = = Depthiin (ft.)
% é z § g Time
= |z |_= s | 8 sl o e [om
2 £ |22 Bl 2 o 14| 2 |§| £ 22
S s lg3|s| E| 2 [E] £ |8| § [symwa
[=} [=} oo = z @ 2 z w (6]
0 SUBSURFACE MATERIAL 0 -
B = ORG MAT =
L 7 ] Tn SILT 5 ]
B g h moist, Nbn, -0.3deg C 3 h
- 4 B 4 ]
C o 3 Bn Well-graded GRAVEL o3
E w/ Silt & Sand 1
r 7 moist, Nbn 7 1]
B 8 7 8 ]
r 9 ] 9 ]
- 10 107
r 114 114
- 12 4 12
o 13 4 13 A
r 14 4 14
o 151 15
] ig ] Bn Silty SAND :3 E
L < ] Bn Silty GRAVEL ]
. 18 18
K 3 193 w/ Sand 19 3
L 20 3 Nbn, Poor returns. 20
- 21 21
- 22 - 22
- 23 23
- 244 24 7
- 25 25
o 26 26 7
L 27 27 4
- 28 4 28 4
- 29 - 29
R 30 4 Bn Silty SAND 30
31 4 moist to wet, Nbn 3
L 31 4 31 4
B 32 ] Bn San:'lyNSblLT 37 ]
r 339 wet, Non 33 4
- 34 A / 34 A
35 BOH 35 ]
r 7] Drilling Notes: Poor returns from 9 to 29 feet. Density based on drill reaction. 7
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. |:] CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1042
Project Number 24425248, AKSAS 63812 Total Depth 40 feet
Field Geologist _ G. SPEETER Material Site Site 1 Heart MountainSag Drilt Dates Drilled 8/19/2013 - 8/19/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.02934°. W153.31203"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
WnleDriig 1 AterBwing | Glacial Drifi Deposit
- = % Depthin (ft.)
2 3 - |5 2 |Ti
| & € |2 g |0
212 l=alel 2| 8|2l &ls| g [0
% § 2 5 % g _% E (>? § ? Symbol
a [=] oo = z @ 1] z w Q
0 SUBSURFACE MATERIAL 0
R - é/ 7. Gn ORG MAT -
L 2] / Bn Sandy SILT 5 ]
i 3 L4 w/ Gravel 3]
3 B : 3
N 4 ] moist =
L 5 Bn Well-graded GRAVEL s
L 6 Ve w/ Silt & Sand 6 _-
K 7 ] Yo w/ Cobbles and Boulders 7]
- . moist, loose, 200psi down pressure. 3-inch minus aggrigates. Lots of ]
B 8 y quartz and quartzite suggests high quality. clean 8
B 9 1] SAMPLE 13-5863 (7.0-15.0): GW-GM, 10.7% -200, NV, NP 9
F 10 H 10 4
- 11 11
- 12 12
- 13 4 13
= 14 14
o 151 15
o 16 4 16 4
- 17 o 17 4
) 18 o 18 7
AR 19
- < | 204 20
| 214 21
- 22 224
- 23 23
- 244 24 4
- 25 25
- 26 26
- 27 27
- 28 28
o 29 4 29 4
o 30 1 30 4
- 314 31 4
- 324 324
- 3349 33 4
= 344 34 4
- 35 4 35 1
- 36 36
o 379 374
o 38 A 38 A
o 394 . 39 4
40 n ot BOH 40 .
I~ 7 Drilling Notes: Density based on drill reaction. '

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer

[:l Cathead Rope Method

19



NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Northern Region Materials
Geology Section

STATE OF ALASKA DOT/PF

FINAL TEST HOLE LOG

Project Ambler Mining District Access Test Hole Number _T1113-1043
Project Number 24425248, AKSAS 63812 Total Depth 42.5 feet
Field Geologist _ G. SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled 2013 - 8202013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.03052°. W153.3103°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Dniling Afer Driling Glacial Drift Depo: sit
- = ® Depthin (ft.)
2 ] 2 = =
k3 « £ |2 g | Time
- N I P N sl 2| 2 [ome
= =
S| 5225|528 5|3 8 [
=] [s] oo = =z @ o z w Q
0 SUBSURFACE MATERIAL 0
| 1 Gn ORG MAT -
- 2 4 Bn Silty SAND 5 ]
L 3 3 moist g E
L 4 4 Bn Poorly-graded GRAVEL 4
L 5 1 w/ Sand 5 ]
| 6 -] moist, Well drained. 6
|7 7
N 8 7 8 7
- 9 9 4
= 10 4 10 A
i :i E SAMPLE 13-5864 (11.0-16.0): GP, 4.3% -200, NM 2.4%, ORG 0.5%, NV, :.‘, ]
- 34 |£ NP 13
= 14 2 14 4
= 15 4 15 4
5 16 4 16
- 17 17 4
- 18 18 4
- | 194 19
- 3| 204 20 4
LS| 51 3 Bn Poorly-graded GRAVEL 31
< | .7 w/ Sand ot
F 22 22 4
C (nj;’ 55 ] moist ;S .
- 24 24 ]
- 254 25
- 26 26
- 27 27
- 28 28
B 59 Bn Well-graded SAND 59 ]
R go 1 w/ Gravel ; E
31 4 moist, loose 3(})
L 31 4
- 32 32
i ;i E Bn Well-graded SAND ;i
] w/ Gravel 5
B ;2 : moist, Vr 26
= 374 37
L 38 38
L 39 39
= 40 4 40
- 41 4 41
o 42 7 BOILL 42

Drilling Notes: Density based on drill reaction.

[EEN OO PR A AT DU AT YN NS SNTUN AUS AU NS AN VU BN TN ONYNN BTSN NN AU N0 IO U A O Y

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

E] CME Auto Hammer

[ cathead Rope Method

20



RECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1044
Project Number 24425248, AKSAS 63812 Total Depth 43 feet
Field Geologist _ G.SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled 8/20/2013 - 8/20/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.03185", W153.31162°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\While Oriling Afer Driling Glacial Drift Deposit
= = Depthin (ft.)
2 3 2
£ & z |8 2 | Time
E, i mi: 3 'g § :3 S |c é Date
S| 5lzs|5| 5|2 |8 S8 E [om
(=] o O | = 4 @ 0 Zz |u Q
0 SUBSURFACE MATERIAL 0 -
| 13 / ’ Gn ORG MAT =
i 5 3 5 Bn Sandy SILT 2
| 3 ] s w/ Gravel g h
i 1] A €&——  moist, loose, Nbn 4]
L 5 ] y . Bn Silty GRAVEL 5 ]
B 6 ] = & w/ Sand 6 -
B 7 ] g |.F moist, Nbn 7 ]
L g =Y SAMPLE 13-5865 (3.0-10.0): GM, 15.6% -200, NM 2.3%, ORG 0.5%, NV, g ]
y NP S 7
- L) - 9 -
i 10 b Bn Well-graded SAND 103
L 114 9, ’2 w/ Gravel 1]
R 12 - D.(.O"a % moist, loose 23
L 134 7 A4 Bn Poorly-graded GRAVEL ;31
- B Pl w/ Silt & Sand 14 3
i /004\’,- moist, 300psi down pressure. Has occasional sand layers. Almost no < ]
i 157 9',{.32 fines. Well drained. 157
r 16 - (0. 5., SAMPLE 13-5866 (12.0-15.0): GP-GM, 9.9% -200, NV, NP 16 7
r 177 o4 174
- 18 e 18 4
- 19 4 F’f 8 19 4
-5 | 201 s 20
3 3 214 [3ere Bn Well-graded SAND 21 4
Feor | 22 b8 w/ Gravel 22
L 2| 231 moist 23
F 24 4 Bn Poorly-graded GRAVEL 24 1
- 25 4 w/ Sand 25
ok 26 - w/ Cobbles 26
= 27 moist 27 4
L g SAMPLE 13-5867 (26.0-30.0): GP, 4.1% -200, NM 1.4%, ORG 0.6%, NV, 28 3
g 29 NP 29
2r 30 7 30 9
(3_ 314 319
Eis 324 ) . fe—— 32 4
zt 33 ' . 31
E = 34 - 34
ol 35 25 - 354
oF 374 374
S 38 ] Bn Well-graded SAND 38 3
Q > w/ Gravel B
Er 394 moist 397
2r 40 4 40
or 41 41
Zr 42 42 5
s h BOH h
= 43 43 4
al 7] ]
% B 7 Drilling Notes: Density based on drill reaction. 7
3L 4 ]
(23 B
=1 B A
ol i ]
S .
w 7 7
oF E N
I 4
=L . ]
aL i ]
~ ]
=L - -
19) ]
o) 4 3
F
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

Geology Section

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining District Access Test Hole Number _TH13-1045
Project Number 24425248, AKSAS 63812 Total Depth 48 feet
Field Geologist _ G.SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled 8/20/2013 - 8/20/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.03166°. W153.31547°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\WniteOriting | AferDia9 | Glacial Drift Deposit
3 = ® Depthin (ft.)
£ 8 = § 2 | Time
] “ |z K
22 letlsl a3 |l 85| & o
£ 523|585 5| 2|5 3|8 § [symom
a =] Oom | = b4 o n Zz | (6]
0 SUBSURFACE MATERIAL 0 -
B | o/ Bn ORG MAT =
L 7 Bn Sandy SILT 5 ]
| g ] w/ Gravel 3 3
| 3 moist 3]
L 5 < Bn Well-graded GRAVEL 53
L 6 -] w/ Sand 6 -
B 7] w/ Cobbles 7]
K g 1 moist, loose, 1.5 to 3-inch-. Rounded. Well drained. g ]
- 9 9 _:
- 10 4 10
- 11 114
- 12 12
r 13 4 13 4
r 14 4 14 4
o 15 4 154
o 16 16
- 17 1 17 4
o 18 o 18
- 19 4 19 4
- 20 20
- 21 4 21
- | 22 22
- 5| 23 23 7
< 24 4 24 4
-2 |25 o 25
- | 26 26
- 27 4 27
- 28 4 28
R 59 SAMPLE 13-5868 (28.0-34.0): GP, 3.5% -200, NM 1.8%, ORG 0.5%, NV, 29 3
= 30 4 2| & NP 30
- 314 .5 31
L 32 ERN 32
B 33 7 33
r 34 4 34
o 35 4 35 4
- 36 36 1
- 374 37 4
- 38 4 38 4
- 39 39 4
o 40 o 40
- 41 41 A
- 424 42 ]
- 43 43 4
i Z‘; E Bn Well-graded SAND ;“5‘ E
w/ Gravel 46
B 3(7’ E moist, Whith 1-inch- gravel. Clean. 4; E
48 3 -t hon 48
B 7] Drilling Notes: Density based on drill reaction. 7

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

|:| CME Auto Hammer

] cathead Rope Method
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- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON_USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

Geology Section

STATE OF ALASKA DOT/PF
Northern Region Materials

FINAL TEST HOLE LOG

Project Ambler Mining District Access Test Hole Number _TH13-1046
Project Number 24425248, AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.03062°. W 1549°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Drilling After Drilling Glacial Drift Deposit
- = = Depth in (ft.)
2 3 g = |
T w E |2 S ime
2|2 | S<l 5| 38 s 2|l = [ome
3 - @ =} 2 = = =
s | 5 |28|5| 5|3 |5 5|8 & [omm
[=} o oo = z @ 2] z w Q
0 SUBSURFACE MATERIAL 0 -
N - Bn Poorly-graded GRAVEL =
| 5 3 w/ Sand 5 ]
] w/ Cobbles -7
" 3 moist, well drained 37
N 47 4 7
i 57 57
N 6 - 6
r 77 77
r 8 7 8 ]
o 9 A SAMPLE 13-5869 (8.5-15.0): GP, 3.3% -200, NM 1.7%, ORG 0.5%, NV, NP 9 4
- 10 - 10 7
- 114 Z 13
- 12 4 g 12
- 13 4 = 13
o 14 14 4
- 15 151
- 16 16 4
- 17 4 17
R 18 Bn Poorly-graded GRAVEL 18
i ; E w/ Sand k
.l, h w/ Cobbles -1,9 b
B ;(]) ] moist, 3-inch- gravel. Well drained. Rounded. 300psi down pressure. ;(l) 7
s | 22 2]
- 2| 23 23
L < 24 A 24 4
-2 25 25 3
L 26 4 26 4
- 27 4 27 4
- 28 4 28
- 29 4 29 4
- 30 4 30
- 31 314
- 32 32
- 33 33
o 34 4 34 A
- 35 4 35 4
- 36 1 36
- 37 4 37 4
= 38 4 38
o 39 4 394
- 40 40
- 41 Bn Poorly-graded SAND 41
- 42 A w/ Silt & Gravel 42
- 43 moist 43
- 44 44
- 45 45
- 46 46
r 47 4 Jnol 47
: : Drilling Notes: Density based on drill reaction. E
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number TH13-1047
Project Number 24425248, AKSAS 63812 Total Depth 47 feet
Field Geologist __G. SPEETER Material Site Site 1 Heart MountainSag Drift Dates Drilled 821/2013-8/21/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.02946". W153.31549°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Driling AerDiliod | Glacial Drift Deposit
- = = Depthin (ft.) 450
2 § g =3 i
g & - § E g Time
> | £ les|8] 8| 8 |2 8 |c| & |[pae
@ " w
0 SUBSURFACE MATERIAL 0
| | 7 : Gn ORG MAT =
i 5 /// Tn Sandy SILT 2
| 5 b & moist 3]
L 4 4 -] Bn Well-graded GRAVEL 4
L 5 3 w/ Sand 5
L 6 moist, 2-inch - rounded with lots of quartz. 6 -
= 7 ) 74
: g : Gy Poorly-graded SAND g :
w/ Gravel i
s 10 moist 10
r o Bn Poorly-graded GRAVEL e
- w/ Silt & Sand e
B ii 7 moist, 3-inch - rounded with lots of quartz. Well drained. i 3 7
s b B
= 15 H 15 4
SE 16 & 16
'La; = 17 4 7 / 17 4
E: :g E y ~ f SAMPLE 13-5870 (18.0-25.0): GP-GM, 5.7% -200, NV, NP :g E
9 At .
sl 204 - 0 20 7
oF 21 R IS ?éé( 21 7
§— 8| 224 ERIE ‘f g 22 4
= - - 4
z[ 2 23 U_a o 23 4
(1N 24 O A" 24 -
o w»n | <77 3. =7
gr o | 254 e 25 4
- 26 Bn Poorly-graded SAND 26
SF 27 4 w/ Gravel 27
2+ 28 moist, very loose, Drilled with 50psi down pressure. 28 4
[N 29 29 ]
z = n
ok 3
3 -] Bn Well-graded GRAVEL 53
i 32 E w/ Sand 32 ]
3 31 w/ Cobbles 33 4
or 34 4 dry to moist, 2-inch - rounded with lots of quartz. Well drained. 344
{ R -~ 357
- 36 36
3] ] ]
e 37 371
5 - 381 381
- 39 39 A
2+ 40 40 1
oF 41 41 7
r 42 42 4
=y 434 43
s 44 ] 44 ]
eF Yso 45 7
-F 46 46
2 47 47 4
oL 4 ]
81‘ 7 Drilling Notes: Density based on drill reaction. 7
=1l ] E
3k 4 .
I p
=k i ]
aL i 3
- p
= - -
o ]
a a1 4
S
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Aceess Test Hole Number _TH13-1048
Project Number 24425248, AKSAS 63812 Total Depth 45 feet
Field Geologist _G. SPEETER Material Site Site 1 Heart MountainSag Drilt Dates Drilled 8/21/2013 - 8212013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.02964". W153.31976"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground WaterData | GENERAL COMMENTS:
\ihie Driling After Driling Glacial Drift Deposit
—_ = Depthin (ft.)
23 g 2
- z |2 g |Tme
= = 15} © © ey *
=3 = gﬂ‘ B 3 (s} o 3 c £ Date
£ % 2 é s| 5| 3 g 2 g g | symbol
[=] a Qo = z @ 2] z w (6]
0 SUBSURFACE MATERIAL 0 -
L 1 7 Gn ORG MAT 1
L], 7 Tn SILT 5
| 3 ] / w/ Gravel 3 ]
i ] ] moist 4
L 5 ] P Bn Well-graded GRAVEL s 3
B 6 ] w/ Sand 6
| 7 3 moist, 3-inch - rounded with lots of quartz. 73
- 8 8
r 9 7 9 ]
- 10 4 10 o
i :; ] Gy Poorly-graded SAND il ]
| 13 3 w/ Gravel ]; E
li { moist l:l ]
< 15 ] Bn Weli-graded GRAVEL 15 3
g w/ Sand 16 ]
N ]: p moist 173
I Bn Poorly-graded SAND g3
5 18 4 w/ Gravel o]
& 19 7 moist, very loose 19
o | 20 20
o 8 | 217 21 4
aF = | 22 22
5l < 23 4 23 4
zZ| »n = = 4
Sk w» 24 4 24 4
g 25 4 25 7
o) 56 ] Bn Well-graded GRAVEL 26 3
ol :7 h w/ Sand ;7 ]
e Se w/ Cobbles Se 1
<I 28 dry to moist 28 7
s 29 4 29
2 30 4 30 4
or 314 319
2L 2 4 9 -
I Bn Sity SAND o
Sr > w/ Gravel 317
o 347 Vx, 25% visiible pore ice ]
gL | 35 357
ok 36 36
ot 37 1 373
< 207 207
5 F 38 4 38 4
Zr- 391 39 4
ar 40 4 40 7
or 41 4 41 4
st 42 42
2 43 43 7
wi 44 A 44 4
g 45 4 BOIL 45 B
<y i -
[} -
§ I~ 7] Drilling Notes: Density based on drill reaction. p
ol B ]
s} ]
=1l i E
ok 4 ]
x B
g 4 h
[} -
Er . ]
=L - -
o ]
a] I ]
E:
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NAME:
PROJECT NUMBER: 625;481?2248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Siie 1
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1043 | TH13-1044 | TH13-1044 | TH13-1044 | TH13-1045 | TH13-1046 | TH13-1047
DEPTH (feet) 11.0-16.0 | 3.0-10.0 12.0-150 | 26.0-30.0 | 28.0-34.0 8.5-15.0 18.0-25.0
LATITUDE NB67.03052° | N67.03185° | N67.03185° | N67.03185° | N67.03166° | N67.03062° | N67.02946°
LONGITUDE W153.3103° | W153.31162°| W153.31162°|W153.31162° |W153.31547° |[W153.31549° W153.31549"
LAB NUMBER 13-5864 13-5865 13-5866 13-5867 13-5868 13-5869 13-5870
DATE SAMPLED 20-Aug-13 | 20-Aug-13 | 20-Aug-13 | 20-Aug-13 | 20-Aug-13 | 21-Aug-13 | 21-Aug-13
% Passing 3"
2" 95 94 98
1.5" 98 97 92 98 85 93 95
1.0" 86 90 84 91 69 84 83
Gravel g 75 75 83 75 81 59 76 72
0.5" 63 75 61 65 47 67 58
0.375" 57 70 52 53 41 61 50
#4 44 58 36 33 29 48 31
#8 35 48 28 21 22 41 22
#10 33 46 27 19 21 39 21
#16 28 40 23 15 17 34 17
#30 22 32 19 11 14 28 14
Sand 440 19 28 17 10 11 24 12
#50 14 23 15 8 9 19 10
#60 12 21 14 7 7 16 9
#80 8 19 12 6 6 10 8
#100 7 18 12 5 5 8 7
Silt/Clay  #200 43 156 9.9 4.1 35 33 57
0.02
0.005
Fvdro 4 002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION GP GM GP-GM GP GP GP GP-GM
PGGr SiGr PGGr PGGr PGGr. PGGr PGG
USCS SOIL DESCRIPTION (w/Sa) \Ev/Sa) W(/Si&Sa) (w/Sa) (W/Sa) (W/Sa) w(/Si&Sra)
NATURAL MOISTURE 24 23 1.4 1.8 17
ORGANICS 0.5 0.5 0.6 0.5 0.5
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. FACTOR
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded; E = Elastic: L = Lean: F = Fat
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: 2aaasaas
AKSAS NUMBER: G. Speeter
SAMPLED BY: SiAle 1
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1037 | TH13-1038 | TH13-1039 | TH13-1039 | TH13-1040 | TH13-1040 |TH13-1042
DEPTH (feet) 0.5-19.5 3.0-11.0 10.0-20.0 | 25.0-35.0 1.0-2.5 9.0-18.0 7.0-15.0
LATITUDE N67.06047° | N67.06038° | N67.05937° | N67.05937° | N67.05966° | N67.05966° | N67.02934°
LONGITUDE W153.69296°| W153.69001°| W153.68811°|W153.68811° |[W153.68519° [W153.68519° W153.31205°
LAB NUMBER 13-5857 13-5858 13-5859 13-5860 13-5861 13-5862 13-5863
DATE SAMPLED 18-Aug-13 | 18-Aug-13 | 18-Aug-13 | 18-Aug-13 | 18-Aug-13 | 18-Aug-13 | 19-Aug-13
% Passing 3"
2" 99 97 99 99
1.5" 97 91 98 95 97 97
Gravel 1.0" 88 83 89 86 90 91
0.75" 79 74 80 76 81 82
0.5" 65 63 66 59 69 71
0.375" 57 56 58 48 62 64
#4 43 41 40 27 46 50
#8 38 37 28 16 34 40
#10 36 35 26 15 32 39
#16 31 30 20 1 27 34
#30 25 25 15 9 22 27
Sand 40 21 21 12 8 19 23
#50 16 16 10 6 17 19
#60 14 14 9 6 16 17
#80 11 11 7 5 15 14
#100 10 10 6 4 14 13
Silt/Clay #200 6.9 6.6 43 3.0 12.5 10.7
0.02
0.005
Hydro 4 002
0.001
LIQUID LIMIT NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP
USCS CLASSIFICATION GP-GM GP-GM GW GW GM GW-GM
PGGr PGGr WGGr WGGr Si SiGr WGGr
USCS SOIL DESCRIPTION w(/Si&Sa) w(ISi&Sa) (w/Sa) (wlSa) & w/Sa vé/Si&Sa)
NATURAL MOISTURE 43 1.8 18 26.9
ORGANICS 11 0.7 0.5 35
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 35 32
DEGRAD. FACTOR 79 74
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl Org'
GENERAL COMMENTS Gradation is based on material passing the 3” sieve. according to Alaska Test Method T-7.
' Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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Site 2. Iniakuk Lake Alluvium

Legend

¥ 2013 Test Holes
s Brooks_East_Corridor_N
Brooks_East_Corridor_S

D akparks polygon 0 250 500 1,000

Figure 4. Map of Site 2. Iniakuk Lak Alluvium

Location
Site 2. Iniakuk Lake is located east of Iniakuk Lake Section 27 of Township 26N Range 21W in
the Fairbanks Meridian, Alaska.

Description

NRMS personnel drilled 9 test holes in an approximately 500 acre, 10 to 40-foot tall, alluvial
deposit that overlies glacial lacustrine deposits located 2.5 miles east of Iniakuk Lake. The
deposit is sparsely vegetated with black spruce trees.

Test holes drilled in this deposit intercepted the following soil profile (TH13-1000 to 13-1008):
e (.1 to 0.5-foot tick lichen mat;

e 15 to 30 feet of well-or poorly-graded alluvial gravel with silt, sand, and cobbles;
e Underlain by well- or poorly-graded sand with gravel, silty sand, or sand silt.

Frozen soil was encountered by all test holes at depths that ranged from 15 to 22.5-feet below the
ground surface. Ice was typically classified as Nbn.

No ground water was intercepted by test holes drilled during this investigation.
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Laboratory data
NRMS personnel collected 14 samples for gradation. Of these 13 samples:

e 4 met Standard Highway Material Specifications for Select Materials Type A.
e 2 met Standard Highway Material Specifications for Select Materials Type B.
e 8 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 4 samples for LA Abrasion and 2 samples for Degradation Value
determinations. All samples showed LA Abrasion percentages and Degradation Values that meet

standard highway material quality standards for Subbase, Base Course, and Surface Course.

Table 4. Laboratory data from Site 2. Iniakuk Lake alluvium. (Parenthesis=number of determinations)

3 : £
A~~~ Yy o 1 = [}
3 & S = s | = | &0 £ 5l < -
¥ + Q 3] S S = S 2| Xy 2L
-~ - :q: EE .g °~= O '_:'E.: ~ = .g.g
; 3| = - 2 Sl 3| » 2 | R
Site > D = s S| ® | & E 2|l Z24 =i
s =] L < [ = . — 2 '8 =B
& = . Q g | 2 = S = @
@} = E( <« 5 - .a'g o £ o &
= 9/ )J a S - 2 S = -—E
| @ S o s |e7| 5 |-
NS = = =

GP (2), GP-GM 6 2.4-
2-82 (3), SP-SM (1), 19.6/0.4- NV/NP

(13 87.2 16.8 : 43 78 1.5 -
) (13) (13) SM (2)(,2$)W SM ) 2) ) ) (13)
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PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number
Project Number _24425248. AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0453°, W132.1533"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\Wnile Driting | _Afier Daing | Afjuvium underlain by Lacustrine Deposit
o = 5 Depthin (fi.)
% § = § g | Time
2 letlel 8|8 |g 8ls| 2 o
s | 512215 5| 2|8 S|8] £ [5mom
Q o oo = =z @ 2] z w 16]
0 SUBSURFACE MATERIAL 0
N = e Gn-Bk ORG MAT =
I R 74 g hi Org 1
| 2 ] B/ Bn Poorly-graded GRAVEL 3
3 70 ! 3
| 3 5" w/ Silt & Sand 4]
b w/ Cobbles -
B 57 - moist 57
- 6 a 6
o 7 4 e Bn Poorly-graded GRAVEL 7 4
- 8 Opy . w/ Sand 8
L 9 3 >[*€— W/ Cobbles 9 ]
L 10 4 loose, 45.5 deg F 10 _
o 11 11 4
o 12 A 12 A
- 13 ' e 13 4
K 11 ] .3 o j&—— SAMPLE 13-5791 (13.0-18.0): GP, 4.8% -200, LA 37, NV, NP 14 3
h B N 94 SAMPLE 13-5792 (14.0-27.0): SW-SM, 10.1% -200, NM 13.2%, ORG ]
i 51 18| .8 P 0.4%, NV, NP 157
- 16 3 =R o ——— S 16
4 - / O '»< A
= 17 4 - 17 7
- 18 vl 18 4
o 19 4 " 19 4
L 20 4 & ,;\“’\' 20 o
- 21 2 21 7
- 22 ) 22
s 23 4 Gy Well-graded SAND 23 4
-2 | 24 w/ Silt & Gravel 24 4
F< | 254 wet, Vx, 25% visible pore ice. -0.3 deg C 25
2| 264 26
- 27 27 ]
- 28 28
- 29 29
- 30 30 3
- 31 314
L 37 32
by h SAMPLE 13-5793 (32.0-41.0): SW-SM, 10.6% -200, NM 16.1%, ORG o
- 33 o 33
i 0.3%, NV, NP 20
= 349 34 4
- 351 » 35 4
- 36 E _:\Q\’ 36 1
o 37 4 2 |7 37 4
o 38 o 38 1
o 391 39 4
F 40 4 40
- 414 41
- 42 4 42
- 43 43
- 44 44 4
- 45 4 45 1
- 46 46 3
- 47 4 47
o 48 A 48
- 49 49 4
50 50
B 7 Drilling Notes: Density based on drill reaction. '
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1001
Project Number 24425248, AKSAS 63812 Total Depth 25 feet
Field Geologist _ G. SPEETER Material Site Site 2 [niakuk Lake Alluvium Dates Drilled 8/2/2013 - 8722013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.04634°, W152.15394"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
WnieDriling | AferDuing | Afluvium underlain by Lacustrine Deposit
° = ® Depthin (ft.)
2 3 5 >
£ & £ |2 g | Time
E, £ a,f ] 5] é i S |c ; Date
o - = &
S| 52215 5| 2|5 58] B [som
o [=} oa = 4 G n z w [¢]
0 SUBSURFACE MATERIAL 0 -
| 1] Gn-Bk ORG MAT 1]
L 5 ] Bn Poorly-graded GRAVEL > ]
L 3 ] w/ Silt & Sand o
B 3 w/ Cobbles 4 ]
- moist, loose 4
r 57 SAMPLE 13-5794 (4.0-10.5): GP-GM, 5% -200, NM 2.4%, ORG 1.5%, LA 51
- 6 - 6
p % N 41, NV, NP ]
- 7 gl 7
- 8 EAN 8
- 9 9
- 10 4 10 4
- 11 114
- 12 12
- 13 13
r 14 4 14
o 159 15 4
= 16 16
N 177 17
o 18 o 18 o
r 19 4 194
= 20 H 20
= 21 4 : . 21
L 75 ] TV Gy Silty SAND o~
| ,,5 E 4 moist, Nbn ;5 E
- 24 T 24
254 2 254

Drilling Notes: Density based on drill reaction.

bbb by b ba b ba o by b byt ba b ba by by batabaly]

Lo dadalal

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

[ cME Auto Hammer I_—_] Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Geology Section

STATE OF ALASKA DOT/PF
Northern Region Materials

FINAL TEST HOLE LOG

Project Ambler Mining District Access Test Hole Number _TH13-1002
Project Number 24425248, AKSAS 63812 Total Depth 50 feet
Field Geologist _ G.SPEFTER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled 8/3/2013 - 8/3/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude NG67.12013°, W152.69297"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
WnieDnitng | AferDnlag _{ Alluvium underlain by Lacustrine Deposit
5 | = = Depthin (ft.)
= 3 - % = | Ti
T w € = 8 ime
i E mf B3 3 é g g e ; Date
S| 5188|5522 5|8 & [omm
=} a oo = z a 2] z w Q
0 SUBSURFACE MATERIAL 0
i X Gn-Bk ORG MAT 13
L 5 ] Bn Well-graded GRAVEL P
R 3] w/ Silt & Sand 3]
| 3] w/ Cobbles 3]
| s 1 moist s 3
EE ‘
r 74 7]
r 8 ] 8 7
B 9 ] 9 7
- 10 4 10
- 114 11
- 12 12 4
- 134 139
r 14 1 14 4
- 15 159
-5 | 16 16
-2 |17 17 3
" 18 4 18
- | 19 19
- 20 20 4
| 51 ] Gy Poorly-graded SAND 31
| 57 E » w/ Silt & Gravel 5 1
I g Non 23
| 24 ] 2 SAMPLE 13-5795 (20.0-26.0): SP-SM, 8.6% -200, NV, NP ;4 E
Lo 25 25
- 26 26
- 27 9 274
- 28 - 28
R 29 Gy Silty SAND 29 3
- 30 3 Nen 30 3
- 314 31
L] 32 327
r 33 1 334
= 34 4 34 4
35 4 354
- 36 36 1
o 3749 374
o 381 38 4
o 39 4 39 4
o 40 40 o
- 41 41
- 42 42 ]
R 43 = o SAMPLE 13-5796 (42.0-45.0): SM, 13.5% -200, NM 19.6%, ORG 0.4%, NV, PE
- 44 4 2| NP 44 4
b Gy Well-graded SAND e
| 73 w/ Gravel B
474 Nbn 47
- 48 9 48
o 49 4 49 1
- 50 50 3
B 7 Drilling Notes: Density based on drill reaction. ‘

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer

[:I Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1003
Project Number 24425248, AKSAS 63812 Total Depth 27 feet
Field Geologist __G. SPEETER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled /3/2013 - 8/372013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.13834°, W152.78937"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\White Onitng | AferDriing | Affuvium underlain by Lacustrine Deposit
< —_ = Depthin (ft.)
2| 8 z -
g & . z 2 §’ Time
=S £ 12,138 8 8 |2| S || & |[Date
1% %‘ § g % g g § 2 5 § | symbol
a o oo | =2 =z @ ] Zz |« Q
0 SUBSURFACE MATERIAL 0 -
| 1 PR Gn-Bk ORG MAT =
L 2 4 § Bn Poorly-graded GRAVEL 2 3
N 3 ] 0 > w/ Sand 3 ]
Bk fo— e
L 5 4 e Ye——— 5 4
N 6 - - SAMPLE 13-5797 (5.0-10.0): GP, 4.2% -200, NV, NP 6
- 7 4 g ’:\‘\'\ 7 _:
F 8 1 2 [ 8
N 9 ] 9 ]
) 10 10 4
Fs | 114 114
- s 12 1 12 4
g | 13 134
< 2 14 1 14 4
= 3 15 15
sk | 16 16 7
sFc | 17 173
Ne 18 18
o 19 4 19 4
& g ]
o 209 20 A
8 ] ]
nl 2149 2149
ar 22 22
o 23 23
Sk 24 4 - 24
%- 25 1 ) 25 A
o 26 1 . 26
g 37 3 BOIL 274
X
<r 7] 3
sr 7] Drilling Notes: Density based on drill reaction. 7
2 7] 7
18 - J
=1 | 2
< i
ZL - -
1<) ]
oL i ]
w
[N - ]
124
@ ]
ak 4 .
3 ]
ok 4 .
< B
[l — —
o B
4N B ]
S ]
ol p .
[a] g
ok m 3
2 ]
£ ] 7
St - ]
[:4 4
w - - -
a ~
3| ] 7
< — - P
o g
Ol - -
(2} B
2 - -] .|
oL n J
S ]
wr T -
w ]
ok ] ]
x 4
N m ]
(%23 B
wi - -
= ]
=L _ ]
o ]
] | J
2
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

Project Ambler Mining District Access

Sheet 1 0f 2

Test Hole Number _TI113-1004

Project Number 24425248, AKSAS 63812 Total Depth 60 feet
Field Geologist _ G.SPEETER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled 8/3/2013 - 8/3/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.13733°, W152.78742°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\WnieOniling | AferDnlng | Alluvium underlain by Lacustrine Deposit
T = B Depthin (ft.)
% § = E g | Time
s 522|552 1|5 (8| 5 [om
a [=1 oo = =z @ 2 z w Q
0 SUBSURFACE MATERIAL 0 4
i N Gn-Bk ORG MAT i
L 5 Bn Poorly-graded GRAVEL ~ 1
B 3 ] w/ Sand '3' 1
| ; E w/ Cobblgs 4 ]
i 5 1 dry to moist P
r 6 ] 6
r 77 74
i 8 7 8 7
- 9 3 9 3
- 109 10
- 119 117
- 129 12
- 13 4 13
= 14 14 4
- 154 159
o 16 4 16
o 17 4 17 4
- 18 4 Gy Silty SAND 18
- 19 4 w/ Gravel 19
- 20 4 Nbn 20 o
- 21 21 4
- 22 22
- 23 4 23 4
- 24 4 24
- 25 4 25 4
-5 | 26 26
- é’ 27 A 27 4
Fon | 284 28
- 29 4 299
o 304 304
o 319 314
F 324 SAMPLE 13-5798 (31.5-39.0): SM, 12.2% -200, NV, NP 324
- 33 33
- 347 <. 34 7
- 35 S 35 4
- 36 EAN 36 9
- 37 37
o 38 A 38
| i?) 1 Gy Silty SAND ig 1
R 41 4 w/ Gravel 41 3
] VX, pore ice structures R
- 427 42
- 43 4 43 9
- 44 44
= 454 45
~ 46 46
- 474 474
- 48 48
r 49 4 49 4
- 50 4 50 3
o 514 514
- 52 529
o 53 4 531
- 549 . 549
55— et 55 1

Note: Unless othenwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG Sheet 2 0f 2

- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number TH13-1004
Geology Section
2|3 E
3 < z |2 2
E} £ mf B 5 § i S |c fq'
S| Elgi|5| 5|2 |8 58 §
5] o |0 |=s]| 2 & |8 2 |&| ©
55 e SUBSURFACE MATERIAL 55
o ?ﬂ 56 56
AP 58
F v 599 o
60 60

Drilling Notes: Density based on drill reaction.

I.I'Illllltlb’llllA!A|A]I'Illll|1|A|1|I|L|l‘||lll|l|l‘AIl'\lllllllIlllllAl:ll’Ill‘l‘l'l'l|l|||b|'|t'l'lllllllll'k‘lllllll]l
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- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1003
Project Number 24425248, AKSAS 63812 Total Depth 30 feet
Field Geologist _ G.SPEETER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled 8/4/2013 - 8/4/2013
Field Crew Lanigan, Nelson. Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.13681°. W152.78974"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\hile Driieg | After Driling 1 A[luvium underlain by Lacustrine Deposit
3 = ® Depthin (ft.)
] § € E 2 | Time
2 = = = 3 i ® T; Dat
e | £ |ze|B| B | |8l gl &=
z g | & E 3 5 z: gl > |8 ® | Symbol
a a om | = z @© %] Z |u 6]

0 SUBSURFACE MATERIAL 0
| 1 Gn-Bk ORG MAT \
L 2 4 leg—— Bn Well-graded SAND >
n 3 w/ Silt & Gravel 3
| 3 w/ Cobbles 4

« moist, loose, well drained

B 5] = o SAMPLE 13-5799 (1.5-10.0): SW-SM, 10.6% -200, NM 6.0%, ORG 1.3%, 5
r 6 ERKE NV, NP 6
o 7 T ” 7
= g -—— 8
= 9 4 s, 9
- 10 4 Oy 10
o 11 4 {E' ',{/: 11
- 12 4 Ve 12
s | 134 13
-5 | 14 £ / 14
=< | 154 (il 15

L v J o Yo oo’
a 16 0o, 16
= 17 4 ety 17
L 18 .,é Xf 18
- 19 4 b 19
- 20 4 20
o 21 4 21
o 22 4 22
L 23 4 23
= 24 - ] 24
- 25 o 25
- 26 5.4 26

L 274 ¥R/
L 28 oo fe—— 28
- | 291 g 29
30 o oo 2l BOH 30

Drilling Notes: Density based on drill reaction.

(5]
~
||IA|4I|I|||IxInInl:lnlnlnInl.IaInI»IAI:InlulllnlnI|I|I|l|I|I|I|I:I|I|Ir|vl:||lxl|l|||l|I|I«I:I|l|l|||l|l|l||1l

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer

D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _THI13-1006
Project Number 24425248, AKSAS 63812 Total Depth 45 feet
Field Geologist _ G. SPEETER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled 8/4/2013 2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.13597°, W152.7867°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\While Oriing | AferDaling | Alluvium underlain by Lacustrine Deposit
— = Depthin (ft.)
2| % _ 1z o [
£ %2 N H p D' ze
els (22|82 < |8 2|8 & I=
s | 5|23|s8| 5| 2 |&| 2|8 E [symbo
a =] Om | = -4 @ n - [G)
0 SUBSURFACE MATERIAL 0 -
| | A P é Gn ORG MAT 14
L 5 7 . Bn Poorly-graded GRAVEL 5 ]
N 3 1 w/ Silt & Sand g h
B 3] w/ Cobbles 4
l s A ) moist s ]
| ] 7. Bn Poorly-graded GRAVEL ]
i 6 < wi Silt & Sand M
i e : O moist g ]
- 9 e 9
- 10 el 10
o 114 v L 11
- 12 1 POy SAMPLE 13-5800 (11.5-18.0): GP-GM, 6% -200, LA 37, DEG 78, NV, NP 12 4
o 13 4 S —— 13 A
< :-5‘ 7 g o > S— :‘; ;
sboled B g 16
ar 174 0 S— 177
N 18 4 18
o 19 | 197
oF 20 £y 20 7
oF B | 214 O 214
g 2| 221 B 29
2L < ’)S - - ;3 ]
Bl 2 | 541 . Gy Well-graded SAND 21 ]
o« 5 w/ Gravel 553
gr 25 1 moist, Nbn ot
o 26 1 26 1
8r 27 27 7
<r 28 4 28 4
g 29 4 29
sk 30 4 307
o 31 314
2 32 4 32
Zt 33 33
é- 34 4 344
- 35 5
al ;2 E Gy Silty SAND fg E
8l 373 wet, Nbn, Well drained. Liquifies when agitated. ]
e 38 9
e+ 394 39 4
o 40 40
ot 41 4 41
£l 424 42
EN 43 3 g2l o SAMPLE 13-5801 (42.0-45.0): SM, 14.7% -200, NM 15.3%, ORG 0.3%, NV, 45 E
5 44 4 EIRd NP 44
2 45 4 BOII 45 ]
< n m
al i
§ - 7 Drilling Notes: Density based on drill reaction. ]
ol i b
S ]
=1 ] ;
ok i h
I 4
L _ ]
[ 4
e ] ]
™ - -
o _
o . -
2
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. [:] CME Auto Hammer D Cathead Rope Method

36



SCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON U

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI13-1007
Project Number 24425248, AKSAS 63812 Total Depth 40 feet
Field Geologist _ G. SPEETER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled 8/5/2013 - 8/5/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude NG67.13129°, W152.8061°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\Whie Driling AferDiing__ | Afluvium underlain by Lacustrine Deposit
- = = Depth in (ft.)
% i z _E_) 39 Time
NP R AR
S| £ l2818| 5|3 || 5|8 B [om
=} o oo | = =z o 7] z |« (6]

0 SUBSURFACE MATERIAL 0
| 14 Gn-Bk ORG MAT -
N 5 ] 0. Bn Poorly-graded GRAVEL 2 ]
i ] 0 -——  w/Silt & Sand 3

z o 0,07 :: w/ Cobbles ]
B 417 g Jf’\\‘ ' moist, Vx, pore ice structures 47
r 2 7] =Y SAMPLE 13-5802 (1.5-7.3): GP-GM, 7% -200, NV, NP 2 7
SEE 7
o 8 1 8
o 9 4 9
o 10 4 10
- 114 114
- 12 4 12 4
- 13 4 13 4
- 14 1 14 4
o 15 151
- 16 4 16
- 17 A 17
-5 | 18 18
|19 19 4
F< | 204 20 4
-9 214 214
-] 224 22
- 23 4 23 4
- 24 4 24 4
o 25 4 25 4
- 26 . 26 4
B 37 3 SAMPLE 13-5803 (26.0-35.0): SM, 16.8% -200, NV, NP 57 1
- 28 28 3
- 29 B 29
- 30 £ & 30
- 314 2| 314
o 32 4 32 4
o 3341 334
- 34 34 A
L - 5

» = > Gy Well-graded SAND % ~
o 36 = / Silt 36
L 37 ] g5 wi St ) o ) 37
K o =N wet, Nbn, well drained. Liquifies when agitated. 33 ]
| 30 SAMPLE 13-5804 (35.0-38.0): SW-SM, 10.8% -200, LA 43, DEG 66, NV, 39 ]

40 BOH NP 40 _:
r 7] Drilling Notes: Density based on drill reaction. ‘

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer [:l Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1008
Project Number 24425248, AKSAS 63812 Total Depth 42 feet
Field Geologist _ G.SPEETER Material Site Site 2 Iniakuk Lake Alluvium Dates Drilled 8/5/2013 - 8/5/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.12995°. W152.80614"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\While Driting AferDiting__ | Afuvium underlain by Lacustrine Deposit
3 = = Depth in (it.)
£ | & = § 2 | Time
i E o 3| B é % S |e é Date
S| 5 lz8|5| 5| 3|5 ¢ 8| & [symoo
[=] =} oo | = 4 o© o zZ | (6]
0 SUBSURFACE MATERIAL 0
L | ORG MAT =
L 7 4 Bn Poorly-graded GRAVEL 5 ]
L 3 ] w/ Sand 3 ]
R 4 _: moist 3 _:
" 57 57
r 6 6 7
- 7 4 74
r 8 8 7
- 10 A 10 A
- 114 11
u 12 H 12
o 13 4 13 4
- 14 4 14 ]
NS 15 15
NE 16 ] Gy Well-graded SAND 16
= 71 w/ Gravel 7]
BE 17 ] Nbn, -0.3 deg C 17
N 18 18
a5 19 19 4
L5 | 20 20
8 3 ] Gy Poorly-graded SAND ol
ol < | 214 /G 214
Sl 5 ] w/ Gravel 5
ar 4 | 22 Nbn 22
. @ 23 239
Sr 24 24 4
E“ 254 25 4
ok 26 26 7
Sk 27 4 27 4
4 28 28
e 291 29 A
el 307 Gy Silty SAND 307
or 314 Nbn 314
I 32 4 32 A
& 33 1 33 4
gk | 344 34
ok 354 35
Br 36 36
ot 374 374
b 38 Gy Sandy SILT 1
of ] Nbn 38 4
g 394 394
g I~ 40 ] L/ A 40 b
or 41 4 SR 41 A
% 42 3 / BOH 0 _:
s 4 ]
o B
g B 7 Drilling Notes: Density based on drill reaction. 7
H ] g
gl i ]
O - -
123 4
o _ 4
ol N ]
S ]
= ] -
3k i ]
x 4
b i ]
[ B
B 7 .
el | ]
(e} 4
[=]
§ 1 ~
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. |:] CME Auto Hammer D Cathead Rope Method
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: égggms
AKSAS NUMBER: G. Speeter
SAMPLED BY: b
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1000 | TH13-1000 | TH13-1000 | TH13-1001 | TH13-1002 | TH13-1002 |TH13-1003
DEPTH (feet) 13.0-18.0 14.0-27.0 32.0-41.0 4.0-10.5 20.0-26.0 42.0-45.0 5.0-10.0
LATITUDE N67.0453° | N67.0453° | N67.0453° | N67.04654° | N67.12013° | N67.12013° | N67.13834°
LONGITUDE W152.1533% | W152.1533° | W152.1533° |W152.15394° |W152.69297° [W152.69297° [W152.78937°
LAB NUMBER 13-5791 13-5792 13-5793 13-5794 13-5795 13-5796 13-5797
DATE SAMPLED 2-Aug-13 | 2-Aug-13 2-Aug-13 | 2-Aug-13 3-Aug-13 3-Aug-13 3-Aug-13
% Passing 3"
2" 97 98 87
1.5" 94 95 82
Gravel 10" 84 99 87 100 72
0.75" 76 98 78 98 60
0.5" 60 96 59 93 42
0.375" 50 93 100 50 89 99 32
#4 29 80 97 33 74 98 18
#8 20 69 24 62 13
#10 18 67 23 60 12
#16 15 59 87 18 53 92 11
#30 11 49 14 43 9
Sand #40 10 40 11 34 8
#50 9 29 9 25 7
#60 8 24 9 21 7
#80 7 18 8 15 6
#100 7 16 17 7 14 27 6
Silt/Clay  #200 48 10.1 10.6 5.0 8.6 13.5 4.2
0.02
Hydro ~ 9-005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION GP SW-SM GP-GM SP-SM GP
PGG PGGr WGSa PGGr PGSa SiSa PGGr
USCS SOIL DESCRIPTION (W/Sa)r (w/Sa) V\(//Si&Gr) w(/Si&Sa) \Af/Si&Gr) (Sisa) { )
NATURAL MOISTURE 13.2 16.1 2.4 19.6
ORGANICS 0.4 0.3 15 0.4
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 37 41
DEGRAD. FACTOR
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Method T-7.

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

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

USCS Soil Description Abbreviations: WG = Well-graded; PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: Zggf2248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Si-te 2
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1004 | TH13-1005 | TH13-1006 | TH13-1006 | TH13-1007 | TH13-1007 |TH13-1007
DEPTH (feet) 315-39.0 | 15100 | 115180 | 42.0-45.0 15-7.3 26.0-35.0 | 35.0-38.0
LATITUDE N67.13733° | N67.13681° | N67.13597° | N67.13597° | N67.13129° | N67.13129° | N67.13129°
LONGITUDE W152.78742°| W152.78974°| W152.7867° | W152.7867° | W152.8061° | W152.8061° | W152.8061°
LAB NUMBER 13-5798 13-5799 13-5800 13-5801 13-5802 13-5803 13-5804
DATE SAMPLED 3-Aug-13 4-Aug-13 4-Aug-13 4-Aug-13 5-Aug-13 5-Aug-13 5-Aug-13
% Passing 3"
2" 93 97
1.5" 87 95
1.0" 97 74 86
Gravel g 75n 91 63 76 99
0.5" 100 82 49 59 98
0.375" 99 75 40 42 95 100
#4 97 58 26 98 34 85 99
#8 94 45 20 27 63 87
#10 93 42 19 25 60 84
#16 89 34 16 95 20 49 75
#30 82 26 13 16 39 62
Sand  y40 74 23 12 13 36 50
#50 59 20 10 12 32 35
#60 49 18 10 11 30 29
#3830 30 16 9 10 27 20
#100 25 15 8 25 9 25 17
Silt/Clay #200 12.2 10.6 6.0 14.7 7.0 16.8 10.8
0.02
0.005
Hydro 6 002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION SM SW-SM GP-GM GP-GM SM SW-SM
SiSa WGSa PGGr SiSa PGGr PGGr WGSa
USCS SOIL DESCRIPTION \(N/Gr) V\(l/Si&Gr) WléiCl&Sa) ( ) w(/Si&Sa) W(lSi&Sa) ( wi/Si)
NATURAL MOISTURE 6.0 15.3
ORGANICS 1.3 0.3
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 37 43
DEGRAD. FACTOR 78 66
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Mcthod T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded; PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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Site 3. Malamute Itkillik QOutwash

Legend
¥ 2013 Test Holes
wmssms Brooks_East_Corridor_N &
Brooks_East_Corridor_S

e Dakparks polygon

B s

0 250 500 1,000 i
— — e

Figure 5. Map of Site 3 Malamute Itkillik Outwash

Location

Site 3. Malamute Itkillik Outwash is located west of the Alatna River in Section 2 Township 26N
Range 24 W of the Fairbanks Meridian, Alaska.

Description
NRMS personnel drilled 9 test holes in an approximately 750 acre, 10 to 20-foot tall, glacial

outwash deposit located adjacent the Malamute Fork of the Alatna River. The deposit is sparsely
vegetated with black spruce trees.

Test holes drilled in this deposit intercepted the following soil profile (TH13-1009 to 13-1017):
e (.2 to 0.5-foot thick lichen mat;
e Underlain by alternating layers of well-or poorly-graded gravel with sand and cobbles or
well-and poorly-graded sand with gravel and cobbles.

This deposit is very gradationally heterogeneous, sand with gravel and gravel with sand layers
vary in thickness and stratigraphic position from hole to hole.

Groundwater was intercepted between 23.5 and 35 feet below the ground surface.

Frozen soil was not intercepted by any test holes drilled in this deposit.
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Laboratory data

NRMS personnel collected 13 samples for gradation. Of these 13 samples:
e 12 met Standard Highway Material Specifications for Select Materials Type A.
e 1 met Standard Highway Material Specifications for Select Materials Type B.

NRMS personnel collected 2 samples for LA Abrasion and 3 samples for Degradation Value
determinations. All samples showed LA Abrasion percentages and Degradation Values that meet

standard highway material quality standards for Subbase, Base Course, and Surface Course.

Table 5. Laboratory data from site 3. Malamute Itkillik Outwash. (Parenthesis=number of determinations)

~ = -
| & | s £ S | <
¥ & S < S = = - ¥
+ + o Q = =) 5 N o= Q
= o5 | X g 25| 5| 2|35 EE
Site T; § : A = = @ § & *5 - =
= - o 3 = s = g0 | oG .2
& = g ) <l & S | £ 8 5%
(@) = < 5 > O S g S
° § = 8 - = X = = ~
=
S| 4 | oR S B
= =) =
13- | 202+ | jec | SP-SMQELSP | 38| 79- | 5044 | 03- | | vy
6 80.9 1) | @@ GW-| 40 | 82 e 0.9 12)
(12) (12) GM@2),GWI1) | @) | 3 @)
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1009
Project Number 24425248, AKSAS 63812 Total Depth 48 feet
Field Geologist _ G.SPEETER Material Site Site 3 Malamute Iikillik Outwash Dates Drilled /5/2013 - 8/5/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.1008°, W152.76854"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
Minle Drilng 1 ARer Do | Glacial Outwash Deposit
- —_ s Depthin (ft.) 310
£ K] - |8 2 | Time
E, E E’E 3| 8 é i S |e _El Date
% 5 é E 3 g _% :cE: >(:’ g 3 Symbol ) A
a [=] oo = z @ 2] z w (6]
0 SUBSURFACE MATERIAL 0 -
| 1 Py Gn-Bk ORG MAT =
L 2 . ¢ Bn Well-graded GRAVEL 5 3
L § h w/ Silt & Sand S N
R 3 w/ Cobbles 3]
i moist, 12.8-10deg C 1
B 57 SAMPLE 13-5805 (1.5-7.5): GW-GM, 5.3% -200, NM 2.6%, ORG 0.9%, LA 5]
r 6 - 38, NV, NP 6
r 77 7
i 8 8 7
- 9 A () -
o 10 4 10 4
- 11 4
o 12 4 12 4
o 13 4 13 4
o 14 7 14
< 15 4 15
3L 16 3 16
:g_) o 17 ’ 17 1
Ny 18 7] ‘//' 18
sk 19 4 b, 19 7
o 20 ] " 20
ar 21 A l‘j 21
or = | 221 A 224
gr< | 244 /'l‘/: 24
g @ | 254 ‘e, 254
o] 26 ¥2 2 207
SF 27 4 4e, 27 4
g_ 28 4 !‘4 28 -]
28 A 28 7
gk | 29 V9% 29 ]
] L, O ]
ol v ] e 1
°F 314 } 31
| 327 e 323
3r 334 roy 33 4
9] ] ]
%— 34 4 3 ‘4 34 4
al gz E Bn Poorly-graded SAND ;2 E
8 ] w/ Silt & Gravel 3]
U 374 moist to wet, 7.3-7.1 deg C. Well-drained. Liquifies when agitated. 1-2 ]
5 38 4 inch minus sized. 38 4
£ 391 SAMPLE 13-5806 (37.0-48.0): SP-SM, 5.7% -200, NV, NP 39 7
2 40 40
or 41 4 - 41
£l 42 gl & 42
5- 43 4 2 |7 43
w 44 44 4
g- 45 45
ol 46 46 4
3 47 1 47 A
i 48 - 48
ok 4 3
§' T Drilling Notes: Density based on drill reaction. ]
er ] ]
ol 7 ]
Er 1 7
™ - -
o ]
2 . — ]
<
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Northern Region Materials

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF

Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1010
Project Number 24425248, AKSAS 63812 Total Depth 42.5 feet
Field Geologist _ G. SPEETER Material Site Site 3 Mal [tkillik Outwash Dates Drilled 8/6/2013 - 8/6/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.1303°, W152.8046"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Drilling AferDniing | Glacial Outwash Deposit
3 = = Depthin (ft.) 29.0
£ § = S 2 | Time
i £ c,f -] ) § i S |c —QJ Date
F- @ <] 2 = = =
0 SUBSURFACE MATERIAL 0
B 1 g Gn-Bk ORG MAT 1
L 2 (€ Bn Well-graded GRAVEL 5 ]
B 3] ’ w/ Sand S E
N 3] w/ Cobbles 4
L 5 moist M
L 6 6
B 7 ] Gy Poorly-graded SAND 7]
K E » w/ Silt & Gravel E
R S ] A N moist g ]
| 103 2|7 SAMPLE 13-5807 (6.0-12.0): SP-SM, 6.6% -200, DEG 82, NV, NP 10
r 1 11
- 12 4 12 4
B 13 ] Bn Well-graded GRAVEL 13
E w/ Sand ]
i 147 w/ Cobbles 144
B 15 - moist 15 4
- 16 7 Gy Poorly-graded SAND 16 7
i 177 w/ Gravel 177
r }g ] moist 18 7
© = ] 19
-5 | 20 20 4
-2 | 214 21 4
o 22 4 229
P9 234 23 4
- 24 4 24 4
L 25 ] 25
- 26 26
B 37 ] ER IS SAMPLE 13-5808 (26.0-29.0): SP, 4.1% -200, NV, NP 37 ]
L L 2s EAka 28
L A 4 29 < 29
B 30 ] Gy Poorly-graded SAND 5 0
K 31 4 w/ Gravel 3 ]
| 3 _: wet o ‘:
r 33 4 339
o 344 34 4
- 354 354
- 36 36
- 37 4 37 4
o 381 381
- 39 39 7
r 40 4 40
- 41 4 41 o
- 42 4 BOIL 42 4
: : Drilling Notes: Density based on drill reaction. :

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer  [_] Cathead Rope Method
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DOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AK

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TIH13-1011
Project Number 24425248, AKSAS 63812 Total Depth 47 feet
Field Geologist _ G.SPEETER Material Site Site 3 Mal Iikillik Outwash Dates Drilled 8/6/2013 - 8/6/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.05793°, W152.42179°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\hile Driling AerDiling | Glacial Outwash Deposit
- = % Depth in (ft.) 35.0
2 3 5 i
3 w € |2 g | Time
s et sl 8|8 (8] 5| 2 [
s | g sl 5
:.=§_ g 18 3 % § 3 5 >‘? s 5 Symbol h A
a [a} Oom | = 4 @© [} - s (¢}
0 SUBSURFACE MATERIAL 0 -
1] Gn-Bk ORG MAT -
2 Gy Poorly-graded GRAVEL ) ]
3 ] w/ Sand 3 ]
4 moist, loose 1]
2 : ~ N SAMPLE 13-5809 (5.0-8.5): GP, 4.8% -200, NM 2.8%, ORG 0.7%, NV, NP 2 ]
7 S| 7
8 - 8 1
9 o Gy Poorly-graded SAND 91
10 o = w/ Gravel 10 A
11 4 I} moist 114
12 4 = SAMPLE 13-5810 (9.0-13.0): SP, 2.8% -200, NM 4.2%, ORG 0.4%, SSc 12 3
13 3.0, Ssf3.1, DEG 79, NV, NP 13 3
14 4 14
157 15
16 16
174 17 ]
18 4 Gy Well-graded SAND 18 o
19 A w/ Gravel 19
20 4 moist, loose 20 3
21 4 21 ]
22 ] 22 4
23 4 23 ]
24 24 o
25 25 7
26 26
27 27
28 7 28 4
29 29 1
30 7 30 4
314 31
324 324
33 7 33
34 1 34
¥ 35 35 3
36 7 36
379 37 A
- 381 38 1
o 394 39 1
40 4 40 4
414 41
42 42
- 43 43 4
- 44 44 4
45 4 45
46 46
474 Holl 47 4
r 7 Drilling Notes: Density based on drill reaction. i
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. [:] CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials

Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1012
Project Number 24425248, AKSAS 63812 Total Depth 30 feet
Field Geologist _ G. SPEETER Material Site Site 3 Mal Itkillik Outwash Dates Drilled 8/6/2013 - 8/6/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0556°, W152.4182°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Driling AferDriling 1 Glacial Outwash Deposit
3 = = Depthin (ft.) 235
£ |§ = E 2 | Time
i E E’E 3 E é .§ ] < g Date
£ £ |£ 5|9
0 SUBSURFACE MATERIAL 0
L = 3 Gn-Bk ORG MAT 1
L 2 4 Bn Well-graded SAND 5
L 3 4 w/ Gravel 3
| 3] moist "
L 5 Bn Well-graded GRAVEL 5
B 6 - w/ Sand 6
moist
i ; : SAMPLE 13-5811 (5.0-23.0): GW, 3.6% -200, NV, NP ;
L 9 .5 9
- 10 4 10
- 114 1
- 12 4 12
Fs | 137 = 13
EaEE s 1
F< | 154 = 15
4 16 16
] 17 17
- 18 18
F 19 4 19
o 20 20
L 21 4 21
" 22 4 2
L 23 4 2
e SvE Gy Well-graded SAND >
55 E w/ Gravel 5
I p moist 25
o 26 26
- | 274 27
- 28 28
= 29 4 29

I Bou

(53
(=3
1
w
<

Drilling Notes: Density based on drill reaction.

Lo b o la o bbbt bbb bbb bbb b ba by b ba by ba e by bty bbb b da bbb byt bbby bbb ta bbb ta ool alalalal

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number TH13-1013
Project Number 24425248, AKSAS 63812 Total Depth 45 feet
Field Geologist _ G.SPEETER Material Site Site 3 Mal Itkillik Outwash Dates Drilled 8/7/2013 - 8/7/2013
Field Crew Lanigan, Nelson. Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.05527°, W152.412°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Driting AferDiing_ 1 Glacial Outwash Deposit
— = Depthin (ft.) 30.0
2|3 g :
g & . -:é; £ § Time
o £ los |y ] 3 |a S |le| £ |Date
S 518805 5] 2 (B 5|8 & [omm Y
[=} (=} oo | = -4 @ ] -2 e o
0 SUBSURFACE MATERIAL 0
| = Gn ORG MAT =
- 7 4 Bn Silty SAND 5
B g 1 w/ Gravel 3]
R 3 g moist -
L 5 3 g Bn Well-graded GRAVEL s 3
b g w/ Sand h
i ¢ A w/ Cobbles ¢ 3
K g 1 moist, 3-inch - rounded aggregates. g ]
B 9 ] SAMPLE 13-5812 (8.0-12.0): NM 2.0%, ORG 0.8% 9 ]
: 10 Sl 10
- 11 N 11
- 12 4 12 4
o 13 4 13 o
- 14 14
2+ 15 4 15
NN 16 - Bn Well-graded SAND 16
= 7 w/ Gravel 173
ar 17 moist, Well drained. E
N 18 18 4
ar 19 19
of 20 20
-5 | 21 21 A
gL 2| 2 27
2— : 23 4 Bn Well-graded GRAVEL 23 A
Sk | 241 w/ Sand 24 7
g2 25 w/ Cobbles 25 ]
E - 26 moist 26
oL 27 4 27 5
2 1 Bn Poorly-graded SAND E
< 28 /G | 28 H
el 29 1 wi Gravel . . . . 29 h
z A 2 ~ - wet, Very immature sand. Lots of large mica graines and thin angular =7
2 30 7 2| & chirt flakes. 304
°r 317 2 |< SAMPLE 13-5813 (29.5-31.5): SP, 3.1% -200, NM 3.5%, ORG 0.3%, NV, 31 7
I 32 4 NP 324
3r 33 4 33 4
é - 34 4 34 4
ol 354 35 4
@' 36 1 36 1
‘&’ - 37 4 37 1
'L:J - 38 7] 38 7]
gr- 391 39 4
2r 40 40
or 41 414
Ha 42 A 42 4
= 43 43 7
wl 44 ] 44
g 45 BOU 45
< R .
ol ]
§ r 7 Drilling Notes: Density based on drill reaction. ]
ol i ]
S ]
=1l ] B
ok A ]
g ]
ol ] ]
w- ] ]
= - g
o ]
o - -
Z
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. [:] CME Auto Hammer D Cathead Rope Method
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- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials
Geology Section

Project Ambler Mining District Access Test Hole Number TII13-1014
Project Number 24425248, AKSAS 63812 Total Depth 37 feet
Field Geologist _ G.SPEETER Material Site Site 3 Malamute Itkillik Outwash Dates Drilled 8/7/2013 - 8/7/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06063°, W152.41995°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
WnieDriling | AerDlng | Glacial Outwash Deposit
- ® Depthin (ft.) 27.0
3 3 H
§ ‘g = .2 2 | Time
= = - 3 | @ °
P=y = o= | B @ o o 3 = L Date
S| Elak|s| 5|2 |E 58 § [omem Y
(=} o oa | = z @© 0 z | o
0 SUBSURFACE MATERIAL 0
| 1] Gn ORG MAT |
| 5 1 lichen mat 5
N g h Bn Silty SAND 3 ]
B 3 w/ Gravel 3 ]
| s moist 5
| 6 - Bn Well-graded GRAVEL 6
7] » w/ Sand 7]
= - = wi Cobbles E
B f y § moist 8
I 7 ] N Bn Poorly-graded SAND 9 ]
B 10 7 w/ Gravel 10 7
r 14 moist li ]
i ii ] SAMPLE 13-5814 (7.0-9.0): NM 4.4%, ORG 0.3% }5 E
- 14 14 4
- 151 151
o 16 16
e e
< 1 ]
Fos | 194 19
o 20 20
o 21 4 21 H
- 224 22
| 73 ] Bn Well-graded GRAVEL 53
5 1] w/ Sand 5 1]
r 24 7 moist ol
- 25 4 25 A
- 26 26
L A 4 27 3 27 3
L 28 ] Gn Well-graded SAND 58 ]
R ;9 E w/ Gravel ;9 E
< wet, immature sand, very angular. Weak minerology exoectung low deg =7
B 30 7 results. 30
o 319 31 4
- 324 3249
o 33 4 33
- 344 34 4
r 351 35
L 36 36
374 BOH 37 3
I~ T Drilling Notes: Density based on drill reaction. 7
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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Geology Section

Field Geologist _ G. SPEETER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining District Access
Project Number 24425248, AKSAS 63812
Material Site Site 3 Malamute Itkillik Outwash

Field Crew

Lanigan. Nelson. Sousa Equipment Type

Weather

Test Hole Number TH13-1015

Total Depth 50 feet

Dates Drilled 8/7/2013 - 8/7/2013
Station, Offset

Latitude, Longitude N67.06639°, W152.41986")

TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data L COMMENTS:
Wihile Driling AerDiing_ | Glacial Outwash Deposit
- = & Depthin (ft.) 275
§ :i . € g §’ Time
> R ER R 3 2| 3 |g| g |Date
0 SUBSURFACE MATERIAL 0
| 1 Gn ORG MAT =
L 2 3 Bn Silty SAND / 5
K 31 - w/ Gravel 31
| 1 g moist =
B 5 4 = Bn Poorly-graded GRAVEL 5 ]
N 6 - - w/ Sand 6 -
i 7] \ " w/ pobbles 7
] moist, 2"- rounded aggrigates. Well drained. 1
r g 7 SO SAMPLE 13-5815 (2.5-5.0): GP, 3.8% -200, NV, NP g 7
- 10 —_ ° i oS _:
o 11 5 008 11+
- 12 4 Pora 12
i ii ] } Bn Well-graded SAND 131
i g ..;..2.{"2 w/ Silt & Gravel . i‘; E
i 16 ./'{a'.; moist, loose, gravels 0.5"-. I _
N 177 ' 17
o 18 A " 18 o
: 19 4 4 19
- 20 4 ¥ 20 o
o 21 e 21 4
- 22 Ko, : 2
F s | 23 YR74 23 4
moE | 24 Ry 24 4
F< | 254 25
-2 | 26 26
. 27
- 28 Gy Well-graded SAND 28 1
L 29 ] w/ Gravel 29 4
- 30 4 wet, gravels 0.5"-. immature sand, very angular. Weak minerology 30 4
L 314 exoectung low deg results. 31 4
- 32 4 32
- 33 33
= 34 4 34 4
- 354 35 4
o 36 36
o 374 374
o 38 38 4
o 394 399
- 40 4 40
- 41 4 41
- 424 42
- 43 43
= 44 44
o 45 4 45 1
- 46 46
- 47 47
- 48 48
- 49 : 49 4
50 4 BOH 50 _:
r 7] Drilling Notes: Density based on drill reaction. 7

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1016
Project Number 24425248. AKSAS 63812 Total Depth 47 feet
Field Geologist __ G. SPEETER Material Site Site 3 Malamute Itkillik Outwash Dates Drilled 8/8/2013 - 8/8/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06628. W152.41553°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data Gl COMMENTS:
\While Driting AferDiling | Glacial Outwash Deposit
—_ = Depth in (ft.) 275
B |3 : :
g’ w - 'g E §’ Time
£ ~ 5 3 2 £ | Date
2| = |22|8| 8| ¢ |8 2|8 &
5 SUBSURFACE MATERIAL 0
| = Gn ORG MAT =
L 5 4 Bn Poorly-graded SAND 5 ]
| 3] w/ Silt & Gravel g ]
| 3 ] moist, well drained 3
< SAMPLE 13-5816 (0.5-12.0): SP-SM, 5.5% -200, NM 2.8%, ORG 0.8%, LA 1
B 57 2| o 40, DEG 81, NV, NP 5]
- 6 .5 6
- 7 AN .
i 8 7 8 7
r 9 ] 9 ]
- 10 b 10 A
- 11 114
- 12 4 12 4
| 13 4 Gy Poorly-graded GRAVEL 13
k w/ Silt & Sand B
r 14 = A i 14 4
- i = moist, sandy ]
= }2 b B ra SAMPLE 13-5817 (12.5-17.5): GP-GM, 5.5% -200, NV, NP iz 7
B - = .
5' 17 4 17 3
Ny 18 4 18
s 19 4 19
- 20 20
8l ;(1) R Bn Poorly-graded SAND :? ]
3l = | 55 ] w/ Gravel -3
2r g 3- moist ,2," 1
z = 23 4 234
3r w 24 4 24
E o r)) 25 4 25 B
. 26 26
oL 27 ] 27 3
ef ¥ Gy Poorly-graded SAND 277
< 28 28
<L 0 3 w/ Gravel ) ) 59
z - ~ wet, gravels 0.5"-. immature sand, very angular. Weak minerology =7
2 %0 7 z exoectung low deg results. 30
g - 314 2 SAMPLE 13-5818 (29.0-32.0): SP, 4% -200, NV, NP 314
el 32 32
3k 33 33 4
gr 34 A 34
ar 351 35
wr %6 b 36
of 37 37
sk 38 A 38 4
F—_i o 39 391
a- 40 40
or 41 41+
i 42 4 42
St 43 4 43 1
G- 44 447
g+ 45 45
t+ 46 46 1
] 47 3 BOH 47
oL . .
% r 7] Drilling Notes: Density based on drill reaction. ]
ar ] E
3k 4 .
I 4
ol 7 7
= 7 ]
= - -
19} ]
=] _ 3
E
§ Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials

FINAL TEST HOLE LOG

Geology Section
Project Ambler Mining District Access Test Hole Number TI13-1017
Project Number 24425248, AKSAS 63812 Total Depth 43 feet
Field Geologist __G. SPEETER Material Site Site 3 Malamute Itkillik Outwash Dates Drilled 8/8/2013 - 8/8/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06476°, W152.41767°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Drilling AfterDiling | Glacial Outwash Deposit
= = Depthin (ft.) 27.0
2 3 2 -
£ @ —g % _8" Time
2|2 |ealsl 2| 8|8 2ls| & [o=
E: - 3
0 SUBSURFACE MATERIAL 0 4
l | Gn ORG MAT 14
L ) 4 Bn Poorly-graded GRAVEL 5 ]
| 3 ] w/ Sand 3 ]
| 4 ] moist 4 3
K s ] SAMPLE 13-5819 (2.0-10.0): GP, 3.8% -200, NM 5.1%, ORG 0.7%, NV, NP s ]
. P S 6 ]
|7 7
r 8 ] 8 ]
r 9 ] 9 ]
. 3 Bn Well-graded SAND o
R 5 ] w/ Gravel 123
lg R moist, well drained 13
| 1 < Bn Well-graded GRAVEL ]
s 147 w/ Sand 14 E
gt 15 w/ Cobbles e
o 16 7 moist 16 7
3 177 Bn Poorly-graded GRAVEL 177
5[ 18 4 w/ Sand 18 7
& . 197 moist 19
sr 5_7) 20 4 20 7
o 2| 214 21 4
gk | 221 22
L2 | 55 23 4
3L | 5] Bn Well-graded GRAVEL 51 ]
2 5< w/ Sand ]
4 25 1 25 A
« > w/ Cobbles ¢
=1 v 26 moist, sandy 26
8+ Y274 27
2 L 28 4 Gy Well-graded SAND 28 ]
el ;9 1 w/ Gravel 29 1
z =7 wet, gravels 0.5"-. immature sand, very angular. Weak minerology =7
g" 30 1 expecting low deg results. 30
ar 319 Gy Well-graded SAND 317
I 32 w/ Silt & Sand 324
ar 337 wet, gravels 0.5"-. immature sand, very angular. Weak minerology 337
ar 34 expecting low deg results. 34 7
aF 35 35
g o 36 1 36
2 - 37 b 37 1
s 38 38 7
gl 39 4 39
ar 40 - 40
or 41 4 41
s 42 42 ]
s 43 ] BOH 43
o« - g
ur ] E
g r 7 Drilling Notes: Density based on drill reaction. p
al 7 ]
[83W - -
€N e
SL . _
ol i ]
<} ]
=1l i B
ak A .
oo B
=k . 3
% ]
e ] ]
g™ - -
9] ]
a] 4 3
4
<
o
z

Note: Unless otherwise noted, all samples are taken with 1-3/8-in.

ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer D Cathead Rope Method
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION

Ambler Mining District Access

LABORATORY TESTING REPORT

PROJECT NUMBER: 23252248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Si.te 3
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1013 | TH13-1013 | TH13-1014 | TH13-1015 | TH13-1016 | TH13-1016 |TH13-1016
DEPTH (feet) 8.0-12.0 | 295315 7.0-9.0 25-5.0 0.5-12.0 12.5-17.5 | 29.0-32.0
LATITUDE N67.05527° | N67.05527° | N67.06063° | N67.06639° | N67.06628° | N67.06628° | N67.06628°
LONGITUDE W152.412° | W152.412° |W152.41995°|W152.41986° |W152.41553° [W152.41553° W152.41553]
LAB NUMBER 13-5812 13-5813 13-5814 13-5815 13-5816 13-5817 13-5818
DATE SAMPLED 7-Aug-13 7-Aug-13 7-Aug-13 7-Aug-13 8-Aug-13 8-Aug-13 8-Aug-13
% Passing 3"
2"
1.5" 93 99
1.0" 78 96 94
Gravel g 75n 65 90 88 100
0.5" 98 48 79 75 99
0.375" 96 39 72 67 96
#4 84 24 58 49 83
#8 17 47 39 60
#10 16 46 37 55
#16 52 13 37 30 41
#30 9 25 21 27
Sand 40 8 18 16 18
#50 7 12 12 11
#60 6 1" 10 9
#80 5 9 8 6
#100 5 5 8 8 5
Silt/Clay  #200 3.1 3.8 5.5 5.5 4.0
0.02
0.005
Hydro— 5 002
0.001
LIQUID LIMIT NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP
USCS CLASSIFICATION GP SP-SM GP-GM SP
WGGr PGSa PGSa PGGr PGSa PGGr PGSa
USCS SOIL DESCRIPTION (w/Sa) (w/Gr) (w/Gr) (w/Sa) vé/Si&Gr) w(lSi&Sa) (w/Gr)
NATURAL MOISTURE 2.0 35 4.4 2.8
ORGANICS 0.8 0.3 0.3 0.8
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 40
DEGRAD. FACTOR 81
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sicve. according to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded; PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: 2;;?2248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Site 3
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1009 | TH13-1009 | TH13-1010 | TH13-1010 | TH13-1011 | TH13-1011 |TH13-1012
DEPTH (feet) 1575 37.0-48.0 6.0-12.0 26.0-29.0 5.0-85 9.0-13.0 5.0-23.0
LATITUDE N67.1008° | N67.1008° | N67.1303° | N67.1303° | N67.05793° | N67.05793° | N67.0556°
LONGITUDE W152.76854°| W152.76854°| W152.8046° | W152.8046° |W152.42179° |[W152.42179° | W152.4182°
LAB NUMBER 13-5805 13-5806 13-5807 13-5808 13-5809 13-5810 13-5811
DATE SAMPLED 5-Aug-13 5-Aug-13 | 6-Aug-13 | 6-Aug-13 6-Aug-13 | 6-Aug-13 | 6-Aug-13
% Passing 3"
2" 99
15" 97 99 99 98 95
1.0" 92 100 97 94 96 94 83
Gravel 4 75n 85 99 91 ) 89 89 72
0.5" 72 95 86 78 77 83 55
0.375" 63 90 83 70 68 81 46
#4 44 72 77 53 52 75 31
#8 32 63 73 39 38 71 23
#10 29 61 72 37 36 70 22
#16 22 53 69 31 28 66 17
#30 14 42 61 24 17 52 12
Sand  #40 11 33 51 19 11 38 9
#50 9 23 32 14 9 21 7
#60 9 19 25 11 8 15 7
#80 7 13 16 8 7 9 6
#100 7 10 14 7 6 7 5
Silt/Clay ~ #200 53 57 6.6 4.1 48 28 36
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION GW-GM SP-SM SP-SM SP GP SP GW
WGGr PGSa PGSa PGSa PGGr PGS WGG
USCS SOIL DESCRIPTION vé/Si&Sa) \Af/Si&Gr) \Af/Si&Gr) (w/Gr) ( ) (w/Gr)a (wlSa)r
NATURAL MOISTURE 26 28 4.2
ORGANICS 0.9 0.7 0.4
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 38
DEGRAD. FACTOR 82 79
SODIUM SULF. (CRSE) 3
SODIUM SULF. (FINE) 3
NORDIC ABRASION
REMARKS

GENERAL COMMENTS

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

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

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

USCS Soil Description Abbreviations: WG = Well-graded. PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: 233?2248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Si.t 63
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1017
DEPTH (feet) 2.0-10.0
LATITUDE N67.06476°
LONGITUDE W152.41767°
LAB NUMBER 13-5819
DATE SAMPLED 8-Aug-13
% Passing 3"
o
1.5" 95
1.0" 85
Gravel 4 75 71
0.5" 54
0.375" 44
#4 28
#8 20
#10 18
#16 14
#30 10
Sand #40 9
#50 7
#60 7
#80 5
#100 5
Silt/Clay #200 3.8
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV
PLASTIC INDEX NP
USCS CLASSIFICATION GP
USCS SOIL DESCRIPTION | (PGGr
wiSa)
NATURAL MOISTURE 51
ORGANICS 0.7
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. FACTOR
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve, according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded; [ = Elastic: L = Lean: F = Fat
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Site 4. Helpmejack Piedmont Gravel

%él: o e L :
Phdememal O

Legend
¥ 2013 TestHoles

e Brooks_East_Corridor_N
Brooks_East_Corridor_S

D akparks polygon —Iwwxuoget

‘ Figure 6. Map of Site 4. Helpmejack Piedmont Gravel

Location

Site 4. Helpmejack Piedmont Gravel is located west of Helpmejack Creek in Section 21
Township 26N Range 22W of the Fairbanks Meridian, Alaska.

Description ,

NRMS personnel drilled10 test holes in an approximately 750 acre, 30- to 50-foot tall, piedmont
gravel deposit located adjacent Helpmejack Creek. The deposit is vegetated with moderately
thick black spruce trees.

Test holes drilled in this deposit intercepted the following soil profile (TH13-1018 to 13-1027):
e 0.1 to 0.5-foot thick lichen mat;
e (0 to 8-feet of silt, silty sand, or sandy silt;

e 10 to 35-feet of well-or poorly-graded gravel with sand and silt or silty gravel with sand,
all of which contained occasional cobbles;

e 0 to 7-feet of silty sand with gravel or poorly-graded sand with silt and gravel;
e 0 to 13-feet of poorly-graded gravel with silt and sand;

e 0 to 22-feet of silty sand with gravel, silty sand, poorly-graded sand with silt and gravel,
sandy silt with gravel or silt;

e Underlain by weak to moderately strong, moderately weathered graphite schist with close
foliation spacing.
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No groundwater or frozen soil was encountered by test holes drilled in this deposit.

Depth to bedrock appears to decrease as you move north in the deposit. Weak to moderately
strong, moderately weathered graphite schist with close foliation spacing is exposed at the base
of the surficial deposit by Helpmejack Creek just to the east of the drilling footprint.

Laboratory data
NRMS personnel collected 15 samples for gradation from the resource layer. Of these 15
samples:

e 1 met Standard Highway Material Specifications for Select Materials Type A.

e 6 met Standard Highway Material Specifications for Select Materials Type B.

e 8 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 4 samples for LA Abrasion and Degradation Value determinations.
All samples showed LA Abrasion percentages and Degradation Values that meet standard

highway material quality standards for Subbase, Base Course, and Surface Course.

Table 6. Laboratory data from Site 4. Helpmejack Piedmont Gravel. (Parenthesis=number of

determinations)

s g 3
o Q = b= | o =) =
¥ ¥ Q > S| & | & X =2
-~ 3 = @ = = 2 ~ 2 ==
- H Py = = = = = o S
. ) g = 2 = = 2 < e -
Site > i 7 & 2| & |8 80 | = @ 9
= ~ g = < i E = z22 =B
= = 8 o Y =) § g 232
Qo g = 7)) < 5 X = g=
2| 2| % 2 - | =T

X - =

7376 | GP-GM(3), GM (3), -
79 521.1 (4 | GP@.GW-GM(), | 37 | 71 | 164
14 (14) SM (1) OREONNG)
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Field Geologist

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

G. SPEETER

FINAL TEST HOLE LOG

Project Ambler Mining District Access

Project Number 24425248, AKSAS 63812

Material Site Site 4 Helpmejack Picdmont Gravel

Test Hole Number

Total Depth
Dates Drilled

8/8/2013 - 8/8/2013

DOT PRECON USCS 06 28 07.GDT 4/7/14

Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06219°, W152.42165"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data COMMENTS:
Fy—— \WhileDriling | AferDulng 1 piedmont Gravel Deposit
= = s epth in (ft.
é &; - g % §’ Time
e | £ |2z |B| B | S |8 &g & |
5 SUBSURFACE MATERIAL o
- /)g,’ Gn ORG MAT 1
5 ] /@é Bn Silty GRAVEL 5 ]
3 o f:’ )‘/(‘“— w/ Sand 3 ]
E < 2 e wi Cobbles e
] p/é moist ]
51 25 SAMPLE 13-5820 (1.5-6.0): GM, 12.3% -200, NM 3.2%, ORG 1.3%, LA 37, 57
6 7 ¢ DEG 71, NV, NP 6
7 b4 Gy Poorly-graded GRAVEL 7]
8 T w/ Silt & Sand 8 7
9 s moist 9 ]
10 # /0693“—‘ SAMPLE 13-5821 (6.0-16.0): GP-GM, 7% -200, NV, NP 10+
ERNE 7 oA b
] B b o €— 12 7
13 4 L2 13 7
14 90 14
15 4 Vo 15 3
:2 E Gy Silty SAND ;‘;’ E
18 w/ Gravel 18 ]
e moist R
19 4 19 4
20 20 -
5 ;(1) ] Gy Poorly-graded GRAVEL ;(1) ]
2 5,, E w/ Silt & Sand 57 ]
< 7‘3‘ E moist j;g 1
195} =< = 4
v | 244 24 4
25 25
26 26
27 277
28 28
29 29 4
30 4 304
31 314
32 4 324
;i ] Gy Silty SAND ;i _-
35 ] w/ Gravel 35 ]
] moist R
36 36 1
e Gy Silty SAND NE
1 moist b
394 39 4
40 40 -
41 41 4
42 4 42
43 43 4
44 44
45 - BOIL 45 -

Drilling Notes: Density based on drill reaction.

Lot e bada bt bty

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AK|

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer

[ cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1019
Project Number 24425248, AKSAS 63812 Total Depth 50 feet
Field Geologist _ G. SPEETER Material Site Site 4 Helpmejack Piedmont Gravel Dates Drilled 8/9/2013 - 8/9/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0631°, W152.41978°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
_ — \hile Driling After Driling Piedmont Gravel Deposit
E g g D-epth in (ft.)
g ‘g - 'g f"cz §’ Time
> | £ lox |3 8 8 |e| $|c| & |oae
% ;u:-% %g % g !_;3 % <>? g é' Symbol
o [s} oo = =z @ 2] =z w (6]
0 SUBSURFACE MATERIAL 0 -
| ] Gn ORG MAT =
2 4 Gy Silty SAND 13
3 ] gs, w/ Gravel 3 ]
P 0.4 moist 4]
5 ] 2 o 70 S Gy Poorly-graded GRAVEL 5 ]
6 2 S5 ! 'G;Z w/ Silt & Sand i
2 ] =Y Pt moist 1
g 3 Ld A A < SAMPLE 13-5822 (3.0-8.0): GP-GM, 7.7% -200, NV, NP ; 7
] B & n
9 1 /0 o 9 4
10 4 90 / 10 ~:
114 114
12 4 123
13 7 13
14 4 14 4
i }2 B Gy Silty SAND ig B
| 17 3 w/ Gravel 1
] moist 17 4
o 18 4 18
197 19 4
20 7 20 3
21 4 21 4
22 727 4
23 ] Gy Poorly-graded GRAVEL ;g 1
’g} ;4_- w/ Silt & Sand o
Ell il moist 24 7
< | 254 25
-2 26 1 26
- | 274 27
8 - 728
N 39 b Gy Silty SAND ;2 E
< 0 w/ Gravel N
7 moist 30
» 3] 4 31
- 32 329
L | 33 33
r 34 34 4
= 35 4 35 4
o 36 36 1
e Gy Silty SAND 37
384 moist 38 7
o 391 39 4
- 40 ~ -
| 41 SAMPLE 13-5823 (40.0-47.0): SM, 22.4% -200, NM 2.9%, ORG 0.5%, NV, 3? b
] NP ]
= 42 4 » 42 4
e R 43
- 44 4 ERRE 44 4
= 45 45
- 46 46
- 47 47 4
B 48 4 48 1
o 49 4 y 49 4
50 BOH 50 -
B 7] Drilling Notes: Density based on drill reaction. ‘
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer [:] Cathead Rope Method
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- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1020
Project Number 24425248, AKSAS 63812 Total Depth 30 feet
Field Geologist _ G. SPEETER Material Site Site 4 Helpmejack Piedmont Gravel Dates Drilled 8/9/2013 - 8/9/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0629". W152.4168°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\WnileOriting | AferDling | piedmont Gravel Deposit
-] = =z Depthin (ft.)
2 g g -
5 '; .::; g §" Time
2 = leslel 2|8 |2 85| g [o=e
E c |2 3
= g |8 g % § E E >(? E ? Symbol
o [=} oo | = =z @ (2] Zz |« o
0 SUBSURFACE MATERIAL 0
i L] ORG MAT D3
- ) 4 ) Well-graded GRAVEL 5 ]
i E w/ Silt & Sand 3
i E T w/ Cobbles 3
B < ] . SAMPLE 13-5824 (2.0-10.0): GW-GM, 7.7% -200, NM 8.4%, ORG 2.2%, b
57 g2 o NV, NP 57
B 6 ] 5 =z - 6
- 74 S 74
r 8 87
r 9 7 9
B 10 7 10 4
- 11 17
o 12 1 124
) 13 4 13
P | 14 14 4
-< | 154 15 3
-9 16 16 1
g 17 ] 17 -
- 18 18
- 19 19
o 20 20
L 51 4 21
- 224 22
= 23 4 Silty SAND 23
= 24 4 w/ Gravel 24
L 25 4 25
- 26 26
-] 27 27
o 28 A 28
- 29 29
30 A 30

Drilling Notes: Density based on drill reaction.

||IA||I|I:||I||¢I|I|||||I|I|Iv|||nln||l|||l|Inlll:lcl|||IAIA||I|I|I|I|I|I|

Note: Unless otherwise noted, all samples are taken with 1-3/8-in.

1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

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

STATE OF ALASKA DOT/PF
Northern Region Materials

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT _PRECON USCS 06 28 07.GDT 4/7/14

Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1021
Project Number 24425248, AKSAS 63812 Total Depth 32 feet
Field Geologist _ G. SPEETER Material Site Site 4 Helpmejack Piedmont Gravel Dates Drilled 8/10/2013 - 8/10/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06188°, W152.4186°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Driling AfierDriling | piedmont Gravel Deposit
= © Depthin (ft.)
E 8 - E g | Time
g - AL
= = o> |3 5] S |2 S |e| £ ate
£ | § |2 § £z |8 2|8 B [om
a a |om 4 @ |o| z || O
0 SUBSURFACE MATERIAL 0 4
| 1] 7 Gn ORG MAT -
i 5 ] b7 TnSILT )3
B 3 ] / w/ Gravel 3 3
| 3 2 moist to wet 4
i ME 2F) Bn Silty GRAVEL ME
L 6 - = /ié w/ Sand 2 ]
] = O moist 1
I ; 7 2 {'{0’2 SAMPLE 13-5825 (4.0-9.5): SM, 29.1% -200, NM 16.4%, ORG 3.5%, NV, ; 3
B 7] V%% NP ]
- 9 4 7 9
- 10 4 /fé- 10 3
- 1 e 1]
] 045 ]
- 12 o/?f 12
i 13 5 e y 13 9
Fow | 144 ?/@/ 14 4
- | 15 6“2’? 15
< | 16 o L 16 7
- (:2 17 4 567 17 A
i 12 ] - /ag‘ SAMPLE 13-5826 (18.0-22.0): GM, 17% -200, NV, NP :2 E
L | 20 2.5 054 20 4
- 21 4 = 7] 21 4
- 22 4 @f_‘ 22
= 23 Tn SILT 23 4
- 24 4 )/ w/ Gravel 24 4
L 25 / w/ Cobbles 251
L 26 wet 26
I < E
- 28 / E 28
- 29 4 29
L 30 4 a/ 30
N 31 3 VoV Bk BEDROCK, soft(Graphite schist) 31 4
b vivd pon Weak to moderatly strong, moderatly weathered graphite schist with 3
32 ] close foliation spacing. <
B ] Drilling Notes: Density based on drill reaction. 7
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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6_28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 0f

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1022
Project Number 24425248, AKSAS 63812 Total Depth 30 feet
Field Geologist _ G. SPEETER Material Site Site 4 Helpmeijack Piedmont Gravel Dates Drilled $/10/2013 - 8/10/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06132°. W152.4203°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\While Driling AferDaiing__ | piedmont Gravel Deposit
o —_ s Depthin (ft.)
2| 8 g "
£ & z 2 §’ Time
A AR R =
S| 5 las|g| 5|2 |5 218 B o
Q o oo = =z © L] z w O
0 SUBSURFACE MATERIAL 0 -
i - Gn ORG MAT .-
- 5 ] = A Gy Sandy SILT 7 ]
N g b c|.& wet, Nbn, -0.3 deg C g E
| 4 Z ¢ SAMPLE 13-5827 (1.0-4.5): ML, 58.2% -200, NM 29.6%, ORG 3.5%, LL 31, 4
] NP ]
- 5] 57
B 6 6
r 7 7 74
- 8 g - 8 -
B 9 ] Gn Silty GRAVEL 9
- w/ Sand 4
B 107 moist, Nbn, pulverised by auger. Classification suspect. -0.3 deg C 10 7
r :l 7 SAMPLE 13-5828 (9.0-12.0); SM, 13.9% -200, NV, NP :i 3
Fs | 13 134
EARE 14 7
< | 154 157
-4 16 16
- 17 17
o 18 18
r 19 19
- 20 4 20
L 21 214
- 22 1 22 7
- 23 4 23
- 24 4 24
- 25 4 25
- 26 26
- 27 4 - - 27
N 23 Gy BEDROCK, soft(Graphite schist) 28
50 Weak to moderatly strong, moderatly weathered graphite schist with 5
B - 3 p close foliation spacing. 53
30

Drilling Notes: Density based on drill reaction.

PO TV AN WO N BNUU IOV ANVU BTN IS ST T AU U BN AU VN AU NRN  AE A

Lot ba o by data b tadadal

Note: Unless otherwise noted, all samples are taken with 1-3/8-in.

ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer

D Cathead Rope Method
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1023
Project Number 24425248, AKSAS 63812 Total Depth 28 feet
Field Geologist __G.SPEETER Material Site Site 4 Helpmejack Piedmont Gravel Dates Drilled 8/11/2013 - 8/11/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.05457°. W153.87984"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data | GENERAL COMMENTS:
\Wnile Drilling AferDriing | piedmont Gravel Deposit
° = = Depthin (ft.)
2| 8 5 2 [
g | & € |2 g =
B | S leile| 5| 2|8 gl 8 o
s | 5 lzz|5| 5| 3 |5 28| B [somom
o o oo | = P-4 @ %] Z |« (6]
0 SUBSURFACE MATERIAL 0 -
L - = a Gn ORG MAT =
" 5 ] ] Y Bn Poorly-graded SAND 5 1
| 3] = 5 w/ Silt & Gravel g h
L 4 3 Nbn 3 ]
i s 3 . SAMPLE 13-5829 (0.5-3.0): SM, 36% -200, NM 6.8%, ORG 1.0%, NV, NP M
B 6 - Bn Poorly-graded GRAVEL 6 -
k 0. w/ Silt & Sand 1
i 7] 5¢ Nbn 7]
r g p }; SAMPLE 13-5830 (4.0-16.0): 10.6% -200, NV, NP 2 p
- g | TR 10
- nd |z PN 1
mos | 12 Th s 12 ]
SERNEE ? 133
< | 14 ? 14
-2 15 —p 15 4
- 16 4 ; 16
- 17 17
o 18 18
- 19 4 194
- 20 4 20
o 21 4 Gy BEDROCK, soft(Graphite schist) 21 4
- 22 A Weak to moderatly strong, moderatly weathered graphite schist with 22
- 23 4 close foliation spacing. 23 3
- 24 4 24
- 25 4 25
- 26 26
- 27 27

BOIL

1802
=g
1
2
®

T

Drilling Notes: Density based on drill reaction.

. USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON_USCS 06 28 07.GDT 4/7/14

Lottt b ta b by by b e ba by ba o be b byt bbbt ba b bbby dalelaly

NR AKDOT TEST HOLE LOG
T
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. D CME Auto Hammer D Cathead Rope Method
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AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1024
Project Number 24425248, AKSAS 63812 Total Depth 45 feet
Field Geologist _ G. SPEETER Material Site Site 4 Helpmejack Picdmont Gravel Dates Drilled 8/11/2013 - 8/11/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0538", W153.8792"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Driling AferDiling | piedmont Gravel Deposit
3 = © Depthin (ft.)
£ 3 - E g | Time
[} w = z o
S R P P 3| sle| 2 [ome
S 5185151 5| 2|2 3|8| B [symom
& 8 |Sa|2]| 2 @ |6 2 |E] 6
0 SUBSURFACE MATERIAL 0 -
\ Gn ORG MAT =
7 ] Bn Poorly-graded SAND 2
g h w/ Silt & Gravel 3 ]
1] b moist 4
M k ‘4:}<——— Gy Poorly-graded GRAVEL M
P RN 0. w/ Silt & Sand 6 3
7 ] B 90 J——  wiCobbles 7 ]
1 N 05 moist 1
8 7 o SAMPLE 13-5831 (3.0-10.0): GW-GM, 9.4% -200, NM 2.9%, ORG 1.0%, 8 7
9 Po s LA 34, DEG 60, NV, NP 9
:(]) 7 9/ Z SAMPLE 13-5832 (10.0-15.0): GP-GM, 7.9% -200, LA 35, DEG 48, NV, NP :(l) :
12 4 ; g PO 12 _i
- = |7 7
} i E 2| Bn Poorly-graded SAND ii E
E w/ Silt & Gravel _-
:2 ] moist }2 ]
173 Gy Poorly-graded GRAVEL 173
p w/ Silt & Sand 1
187 w/ Cobbles 18
19 7 moist 19 7
20 7 20 ]
5 | 21 214
2| 24 2]
SR . 23]
2 21 3 Gy Silty SAND 24
e 55 ] w/ Gravel ol
= moist =
26 26
27 4 27
28 Gy Sandy SILT 28 3
29 ] w/ Gravel 29 ]
=Y 7] ist <77
30 mois 30
31 A 31 4
327 32
339 334
34 34 4
35 7 35
36 7 36
37 7 37 7
38 4 38 4
394 39
40 - n 40 A
4] Gy BEDROCK, soft(Graphite schist) ) ) 413
4 ] Weak to moderatly strong, moderatly weathered graphite schist with E
4; E close foliation spacing. :‘é E
44 - 44
45 -] BOLI 45

Drilling Notes: Density based on drill reaction.

P I R O B B A |

Pat el

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer

D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _T113-1025
Project Number 24425248, AKSAS 63812 Total Depth 40 feet
Field Geologist __ G. SPEETER Material Site Site 4 Helpmejack Piedmont Gravel Dates Drilled 8/11/2013 - 8/11/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.05421°, W153.87616"
TH Finalized By _ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
WhieDriting | AferDrling | piedmont Gravel Deposit
= s Depth in (ft.)
2|5 g -
£ & «; g g Time
2 leslzl 2|8 |8 8ls| 2 [0
S| 5022|8525 5|8 &8 [omm
Q [=] oo = =z <) 7] z w Q
0 SUBSURFACE MATERIAL 0 -
L 1 P Gn ORG MAT 13
L 7 ] L / Gy Poorly-graded GRAVEL 5 ]
2 SOy ) 2
L h Y- w/ Silt & Sand ]
. E % w/ Cobbles E
| E I~ s ,2‘ moist k
57 S j° SAMPLE 13-5833 (1.0-10.0): GP-GM, 6.2% -200, NM 9.8%, ORG 0.8%, 57
N 6 E £ &% NV, NP 6 ]
o 7 4 L2 o 7 1
- 8 [0 8 4
B 9 P & 9
: ;(,) : foé( SAMPLE 13-5834 (10.0-18.5): GP, 4.6% -200, LA 37, DEG 56, NV, NP :? :
. e ]
r 129 Vf . 12
- 13 4 o B, "< 13 4
] = 0. .
- 14 = ' 09/( 14 A
s |2 B 15
o 16 PR 16
- 174 5‘?04 17
= 18 2 e 18 3
r 19 NS 19 4
- 20 - % 20
- 21 ; 21
- 22 4 22 4
- 23 234
- 24 24 4
- 25 4 25
- 26 26
- 274 27
- 28 4 28 4
- 29 29
- 30 4 30
- 314 31
= 324 32
- 33 4 , 3341
- 34 4 349
r 35 NN - - 357
B 36 MOMOMY Gy BEDROCK, soft(Graphite schist) . ) ) 36 ]
i 37 ] vivivy Weak to moderatly strong, moderatly weathered graphite schist with 7]
MY close foliation spacing. 374
- 38 MY 38 7
- 39 4 A 39 4
L 40 BOH 407
I 7 Drilling Notes: Density based on drill reaction. ":
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1026
Project Number 24425248, AKSAS 63812 Total Depth 47 fee
Field Geologist _ G. SPEETER Material Site Site 4 Helpmejack Piedmont Gravel Dates Drilled 8/13/2013 - 8/13/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.05453", W153.87161°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\hite Dritng AtierDriling 1 piedmont Gravel Deposit
g = & Depthin (ft.)
g: i -g ;E §’ Time
c = . 2 1 o o
= = = b1 3 o o ERE L Date
S £ le2(5| 5| 3|2 3|8 & [omm
[=] o Om | = 4 @ n Z |u Q
0 SUBSURFACE MATERIAL 0 -
B 1 ORG MAT =
L 5 1 Bn SILT 5 ]
R 31 w/ Sand 3]
| i E moist i ]
K s ] SAMPLE 13-5835 (1.0-3.0): ML, 79.4% -200, ORG 2.3%, LL 30, NP 5 1
B 6 Bn Silty SAND 6 -
N 7 ] b w/ Gravel 7
R ] : . G moist 5 3
K 3 Bn Poorly-graded GRAVEL E
9 < wsit&Sand -
B :(]) 7] moist }(ll p
S tE
o 13 4 13 4
<« 14 4 14 4
s 15 151
s 16 16
=18 174 174
2k 8 - 18
N 18 ]
o 19 4 19 H
S 20 - 20 -
8 5 Bn Silty SAND 21
A - | = w/ Gravel o
ar o 22 : 22
;_ 3,, 331 moist 23 ]
Sk | 24+ - o SAMPLE 13-5836 (23.5-25.0): SM, 37.6% -200, NM 2.6%, ORG 0.5%, NV, 24
g | 25 N NP 25
= o 26 4 26
- 27 77 -
=18 ;; R Bn Silty SAND ;; ]
;_ ;‘,9 E w/ Gravel o]
z - moist 29 7
b | 304 30
O 31 31 4
3 ]
U 32 4 32
3r 33 4 339
Bt 34 34 ]
ab 35 35 4
S 36 36
o ] ]
o 374 A 37 4
I 38 4 MMM Gy BEDROCK, soft(Graphite schist) 381
zZr 39 MRN Weak to moderatly strong, moderatly weathered graphite schist with 39
ok 40 vy close foliation spacing. 40
or |43 e 413
H 42 4 vivivy 42 1
2r 43 7 Y 43
] 44 7 v 44
2+ 45 vovavd 45 4
F 46 ey 46
S 47 W BOH 47 ]
SL 4 E
8,‘ 7] Drilling Notes: Density based on drill reaction. 7
wr 7] ]
ok . ]
I g
juy . ]
e ]
= 7 3
= - -
o ]
] 4 ]
Z
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Northern Region Materials
Geology Section

Field Geologist _ G. SPEETER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF

Project Ambler Mining District Access

Project Number _24425248, AKSAS 63812

Material Site Site 4 Helpmejack Piedmont Gravel

Test Hole Number _TI113-1027
Total Depth 38 feet

Dates Drilled 8/13/2013 - 8/13/2013

Field Crew Lanigan, Nelson. Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0555°, W153.87302"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\While Driling AerDiing__| piedmont Gravel Deposit
P G Depthin (ft.}
B 3 2
£ & z |2 g | Time
Tleleslsl 2|8 |2l gls| & [o=
S| 5 l2z|s| 5| 2|5 5|8 & [smoa
[=} Q oo = -4 « [} = w 1]
0 SUBSURFACE MATERIAL 0 -
- ] 925;5 Gn ORG MAT 1]
L 1 (% Bn Silty GRAVEL 5 ]
27 5 24] wi Sand N
- 3 450/ - 3
] 5 w/ Cobbles R
i 43 | A S moist 4]
B 57 A j’.ﬁ" SAMPLE 13-5837 (2.0-9.0): GM, 13% -200, NM 3.6%, ORG 1.1%, NV, NP 5 7]
- 6 7 N e 6 7
— 7 ~ /0 /( 7 -
- R ] Ea/d/{ 8 3
B 9 Yo 9
- 10 4 2 10 4
- 114 f/j 114
r 12 4 /0/ 12 o
- 13 4 00/( 13 4
r 14 7 Y% 14
N {fé -~ 157
- 16 P 16 7
o 17 4 0“7 17
L g:’? 18 4 / @;: 18
F< | 194 f?;/a 19
Fe | 204 7 (;/ 20 3
- 21 oo/i,é 21 4
- 224 5% 2]
L 234 o, 23 ]
- 24 — A S 24 4
- 25 7 {d 55 3
L 26 i 26
i 53 0. Gy Po;)gl}i-gal"asdeddGRAVEL 573
| g 0.4 Wi S ilt an g ]
-] 0 moist =07
L 29 3 7 29
- 30 30 7
i gg E %00 Gy Silty SAND gl E
N 35 1 MM w/ Gravel A
| 34 ] vIviy moist ;: :
R 35 M Gy BEDROCK, soft(Graphite schist) 35 1
vovev) Weak to moderatly strong, moderatly weathered graphite schist with 1
B 36 7 v close foliation spacing. 36
- 37 A vivYeY 37 H
38 4 ¥y BON 38 3
" 7] Drilling Notes: Density based on drill reaction. ':

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.

[] cMEe Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NAME:
PROJECT NUMBER: 2332248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Site 4
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1018 | TH13-1018 | TH13-1019 | TH13-1019 | TH13-1020 | TH13-1021 |TH13-1021
DEPTH (feet) 1.5-6.0 6.0-16.0 3.0-8.0 40.0-47.0 2.0-10.0 4.0-9.5 18.0-22.0
LATITUDE N67.06219° | N67.06219° | N67.0631° | N67.0631° | N67.0629° | N67.06188° | N67.06188°
LONGITUDE W152.42165°| W152.42165°| W152.41978°|W152.41978° | W152.4168° | W152.4186° | W152.4186°
LAB NUMBER 13-5820 13-5821 13-5822 13-5823 13-5824 13-5825 13-5826
DATE SAMPLED 8-Aug-13 | 8-Aug-13 | 9-Aug-13 | 9-Aug-13 | 9-Aug-13 | 10-Aug-13 | 10-Aug-13
% Passing 3"
2" 96 95 97 98
1.5" 93 90 95 95 99
1.0" 87 79 85 83 99 91
Gravel 75 80 71 74 75 % 84
0.5" 72 58 59 93 63 89 69
0.375" 66 50 50 93 56 82 61
#4 52 36 35 86 42 68 45
#8 43 27 29 33 55 36
#10 41 25 27 31 53 35
#16 35 21 24 69 26 47 30
#30 30 17 20 20 42 27
Sand  #40 27 15 18 17 39 25
#50 23 13 16 15 37 23
#60 21 12 15 14 36 22
#30 18 10 12 12 33 21
#100 17 10 12 38 11 33 20
Silt/Clay ~ #200 123 7.0 77 22.4 7.7 29.1 17.0
0.02
Hydro ~ 0-005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION GM GP-GM GP-GM GW-GM SM GM
SiGr PGGr PGGr SiSa WGGr SiSa SiGr
USCS SOIL DESCRIPTION (SiGr) WS,Si 2cn) W(/ R (SiSa) W(/Si&Sa) (Sisa) (SiGr)
NATURAL MOISTURE 32 29 84 16.4
ORGANICS 1.3 05 2.2 3.5
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 37
DEGRAD. FACTOR 71
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl Org' sl Org’

GENERAL COMMENTS

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

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

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

USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION

Ambler Mining District Access

LABORATORY TESTING REPORT

PROJECT NUMBER: éggf2248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Si‘te 4
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1022 | TH13-1022 | TH13-1023 | TH13-1023 | TH13-1024 | TH13-1024 |TH13-1025
DEPTH (feet) 1.0-45 9.0-12.0 05-3.0 4.0-16.0 3.0-10.0 10.0-15.0 | 1.0-10.0
LATITUDE N67.06132° | N67.06132° | N67.05457° | N67.05457° | N67.0538° | N67.0538° | N67.05421°
LONGITUDE W152.4203° | W152.4203° |W153.87984°|W153.87984° | W153.8792° | W153.8792° W153.87616°
LAB NUMBER 13-5827 13-5828 13-5829 13-5830 13-5831 13-5832 13-5833
DATE SAMPLED 10-Aug-13 | 10-Aug-13 | 11-Aug-13 | 11-Aug-13 | 11-Aug-13 | 11-Aug-13 | 11-Aug-13
% Passing 3" 98
2" 96 98
1.5" 95 97 99 93
1.0" 100 91 88 93 83
Gravel 75 98 83 80 86 72
0.5" 92 98 71 68 73 56
0.375" 86 93 63 60 64 47
#4 94 66 88 47 45 44 32
#8 52 37 36 33 25
#10 49 35 35 32 23
#16 86 42 85 30 30 26 20
#30 35 25 26 21 16
Sand 440 29 22 23 19 14
#50 27 19 21 16 12
#60 25 18 19 15 11
#80 21 15 16 13 9
#100 67 20 55 14 15 12 9
Silt/Clay #200 58.2 13.9 36.0 106 9.4 7.9 6.2
0.02
0.005
Hydro 0.002
0.001
LIQUID LIMIT 31 NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION SM GW-GM GP-GM GP-GM
Si SiGr, SiSa PGGr PGGr PGGr PGGr
USCS SOIL DESCRIPTION © ( ) ( ) W(/Si&Sa) w/Si&Sa w/Si&Sa W(/Si&Sa)
NATURAL MOISTURE 29.6 6.8 29 9.8
ORGANICS 35 1.0 1.0 0.8
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 34 35
DEGRAD. FACTOR 60 48
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl Org’
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Method T-7.
" Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION

NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NAME:
PROJECT NUMBER: gggfgme
AKSAS NUMBER: G. Spester
SAMPLED BY: Site 4
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1025 | TH13-1026 | TH13-1026 | TH13-1027
DEPTH (feet) 10.0-18.5 1.0-3.0 23.5-25.0 2.0-9.0
LATITUDE N67.05421° | N67.05453° | N67.05453° | N67.0555°
LONGITUDE W153.87616°| W153.87161°|W153.87161°|W153.87302°
LAB NUMBER 13-5834 13-5835 13-5836 13-5837
DATE SAMPLED 11-Aug-13 | 13-Aug-13 | 13-Aug-13 | 13-Aug-13
% Passing 3"
2" 99 95
15" 95 89
1.0" 82 81
Gravel  7gn 69 73
0.5" 50 99 62
0.375" 39 99 97 56
#4 22 97 90 43
#8 16 34
#10 15 33
#16 13 91 80 28
#30 11 24
Sand 40 10 22
#50 8 19
#60 8 18
#80 7 17
#100 6 81 62 16
Silt/Clay  #200 46 79.4 376 13.0
0.02
Hydro ~ 0-005
0.002
0.001
LIQUID LIMIT NV 30 NV NV
PLASTIC INDEX NP NP NP NP
USCS CLASSIFICATION GP GM
PGGr Si SiSa SiGr
USCS SOIL DESCRIPTION w(/Si 200) W$Sa) (SisSa) (SiGn)
NATURAL MOISTURE 26 36
ORGANICS 2.3 0.5 1.1
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 37
DEGRAD. FACTOR 56
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS sl Org’
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)

USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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Site 5. Alatna Portage Piedmont Gravel

Legend
¥ 2013 TestHoles

s Brooks_East_Corridor_N
Brooks_East_Corridor_S

D akparks polygon

Figure 7. Map of Site 5. Alatna Portage Piedmont Gravel.

Location

Site 5. Alatna Portage Piedmont Gravel is located in Section 8 Township 19N Range 23E of the
Kateel River Meridian, Alaska.

Description
NRMS personnel drilled 9 test holes in a large (>1,000 acre) 20-to 50-foot tall, piedmont gravel

deposit located adjacent Alatna Portage. The deposit is vegetated with moderately thick black
spruce trees.

Test holes drilled in this deposit intercepted the following soil profile (TH13-1028 to 13-1036):
e (to 0.2-foot lichen mat;

e 3 to 26-feet of well-graded sand with gravel, poorly-graded sand with gravel, or silty sand;

e 13 to 37-feet of well-or poorly-graded gravel with sand and cobbles or cobbles with
gravel.

TH13-1032 did not intercept a gravel layer. TH13-1030 intercepted a 5-foot thick silty sand layer
within the gravel layer.

Test holes in this deposit did not intercept a water table or frozen soil.
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Laboratory data
NRMS personnel collected 15 samples for gradation from the resource layer. Of these 15

samples:

e 3 met Standard Highway Material Specifications for Select Materials Type A.
e 4 met Standard Highway Material Specifications for Select Materials Type B.
e 8 met Standard Highway Material Specifications for Select Materials Type C.

NRMS personnel collected 4 samples for LA Abrasion and 5 samples for Degradation Value
determinations. All samples showed LA Abrasion percentages that meet standard highway

material quality standards for Subbase, Base Course, and Surface Course. 3 out of 5 samples
have Degradation Values that failed to meet standard highway material quality standards for
Subbase, Base Course, and Surface Course.

Table 7. Laboratory data from site 5. Alatna Portage Piedmont Gravel. (Parenthesis=number of

6-79
(12)

17.2-82
(12)

SW-SM (2), SM (2)

SM (2), GP-GM (3),
GW-GM (2), GW (2),
GM (1), SP-SM (1)

“4)

“4)

@)

@)

determinations)
~ = <=
~ g ~ .E =
= [ S = @) -~
I+ * S < = = o ° - M
+ + Q S S| e | = o | S o EZ
T A = o= 2|l €| 5| 2 |J & ETS
< e < @ s = | S 2 = =38
Site | £ | * Z 2 - AR5
< 8 S 2| 8| S| |23 =&
£ = £ &) <l B|=| & g 2| 5%
oy
<o £ P w < 2|8 < B ==
© . © [92) <
X = =

NV/NP
(6)

NV/NP
(12)
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON_USCS 06 28 07.GDT 4/7/14

Geology Section
Project Ambler Mining District Access Test Hole Number _TI13-1028
Project Number 24425248, AKSAS 63812 Total Depth 47 feet
Field Geologist __G. SPEETER Material Site Site 5 Alatna Portage Piedmont Gravel Dates Drilled 8/14/2013 - 8/14/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0565°, W153.87508°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\Wnile Driling AerDnlog | piedmont Gravel Deposit
-] = B Depth in (ft.)
£ | 8 = |5 g | Time
i E mf 3 5 é .5 8 |e ; Date
- = =
s | §|22|5| 5|25 §(8 & [omm
[=] Q o | = z @ 7] Z o Q
0 SUBSURFACE MATERIAL 0
B 13 Gn ORG MAT -
- 7 ] Bn Silty SAND 7 ]
B g 1 = moist 5 b
L 4 ] g Bn-Gy Silty SAND 4
L 5 = -———— w/ Gravel 5 3
B 6 & moist, loose, well drained 6
7 ] SAMPLE 13-5838 (3.0-4.0): SW-SM, 9.3% -200, NM 4.4%, ORG 0.6%, NV, b
i g = 3 NP 7]
N g 7] ; ﬂ.;ﬂ;‘;’\ SAMPLE 13-5839 (6.0-11.0): SM, 12.4% -200, NV, NP g 7
r 7] ERRS E
= 10 4 10 7
- 11 11
- 12 4 12
- 13 4 13 4
i 14 Tn Silty SAND 147
15 st 15
| 16 1 mois 16 =
| 17 4 Bn Well-graded GRAVEL 17 4
| 18 w/ Silt & Sand 18 3
w/ Cobbles B
B 199 moist, Sandy. 2.5-inch -. Coarser with depth. rounded. 197
) y !
B ;(lj ] SAMPLE 13-5840 (19.0-39.0): GW-GM, 5.6% -200, NV, NP ;(l) ]
L5 | 2] 227
L2 23] 23 ]
S 24
Fo | 254 25 o
- 26 4 26
- 27 4 27 4
- 28 P y 28
- 29 g f-’\\ 29
- 30 = 30 4
B 314 31
= 32 324
o 33 4 339
- 344 34 4
L 354 359
F 36 36
- 37 4 37 1
- 381 38
- 391 391
r 40 4 40
- 41 41
- 42 42
= 43 43
= 44 44 4
- 45 + 45 A
- 46 46
47 A 47 A
- ] Drilling Notes: Density based on drill reaction. '
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number TI113-1029
Project Number _24425248, AKSAS 63812 Total Depth 50 feet
Field Geologist __G. SPEETER Material Site Site 5 Alatna Portage Piedmont Gravel Dates Drilled 8/14/2013 - 8/14/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0561°, W153.87791°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Driling Afer Driliing Piedmont Gravel Deposit
— T Depth in (ft.)
2|3 : :
£ it FE g | Time
2 = i H E’; o 8 |- 2 [Dae
=5 r o | 8 =z 2 =
S| 512215\ 5| 3|5 5|E| & [omm
a o Qo | = z @ 7] Z |u (6]
0 SUBSURFACE MATERIAL 0
| = Gn ORG MAT 13
L 7 4 Bn-Gy Well-graded SAND 5 ]
| 34 = S w/ Silt & Gravel 5 1
B 24 R moist, loose, well drained 3 ]
s 3 ER SAMPLE 13-5841 (2.5-4.5): SW-SM, 8.5% -200, NM 3.2%, ORG 0.8%, NV, s ]
B 7] NP ]
- 6 6 4
- 7 4 74
= & 8 9
r 9 ] 9 ]
- 10 4 10 4
o 114 11 4
F 12 4 12 4
F 13 4 13 4
L 14 4 Bn Well-graded GRAVEL 143
= E w/ Silt & Sand R
N 159 =l E w/ Cobbles 15
:' 16 7 S5 N moist, loose, Sandy.3-inch -. Coarser with depth. rounded. 16 7
ar 17 7 N (1€ SAMPLE 13-5842 (13.5-19.0): GW-GM, 6.4% -200, NV, NP 17 7
N 18 4 . 18
F 19 4 19 4
e 20 A 20 7
ar 217 . 21 ]
ar 22 T4 22
2F 5 | 231 ; 23 1
Sf = | 241 - 24 3
g < | 25 & (- 25
2| 26 " ;z(—— SAMPLE 13-5843 (25.5-49.0): GW, 2.8% -200, LA 39, DEG 35, NV, NP 26 1
8—m 27 9 27 4
3t 28 ’ 28
z- 29 4 29 4
zF 30 4 30
or 31 4 314
I 32 4 324
ar 33 7 33
gr 34 o 34 7
ol 35 4 354
ot 36 - ) 36
Q b = R 7
=1 37 ] S|.F 37 1
5k 38 EAN 38 4
zr 39 4 394
ol 40 40
or 41 41 1
g 42 42
s+ 43 43
G- 44 1 447
g- 45 45
o 46 46 7
gF 47 4 47 7
2+ 48 48
3 49 49 -
o 50 50
w ]
er 7] ]
*g,: B T Drilling Notes: Density based on drill reaction. .
il | ]
o ]
o] 4 ]
E
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. E] CME Auto Hammer D Cathead Rope Method

73



NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Geology Section

Field Geologist _ G.SPEETER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining District Access

Project Number _24425248, AKSAS 63812

Material Site Site 5 Alatna Portage Piedmont Gravel

Test Hole Number
Total Depth
Dates Drilled

8/14/2013 - 8/14/2013

TH13-1030
206 feet

Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0559°, W153.87968"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\While Driling Afer Driling Piedmont Gravel Deposit
© Depthin (ft.)
2 z ,
g - —g %’ §’ Time
. =% | 8 5 S |2 S || & |Dae
£ HHEAERHEIHE D
a oa = -4 o [} z w Q
SUBSURFACE MATERIAL
| b Gn ORG MAT
L ] Bn-Gy Well-graded SAND
R 1 w/ Gravel

T

1

S 00~ D L b L ko — | Depth in (Feet)

S-S Auger
o
1

(38}
Ee
Lol o1y 1,

moist, loose, well drained

Bn Poorly-graded GRAVEL
w/ Silt & Sand
w/ Cobbles

dry to moist, loose, Sandy.3-inch -. Coarser with depth. rounded.

Gy Silty SAND
moist

—y

5 - Bn Well-graded GRAVEL
vy / Sand
._n "135 w/ San

w/ Cobbles and Boulders

-

o

dry to moist, loose, Sandy.3-inch -. Coarser with depth. rounded.

B e e e b o 1t _
S U EwNi =R ATNROD =D
w bty bt b by b b b b b b b b L b b b g bbbl

9

9
[35]
]

[ ISR S RN
= N

Drilling Notes: Density based on drill reaction.

Lot b e ba bbb b by bedaba by b o bbby be bt b dada bt bala bl ool

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1031
Project Number 24425248, AKSAS 63812 Total Depth 43 feet
Field Geologist __G.SPEETER Material Site Site 5 Alatna Portage Picdmont Gravel Dates Drilled 8/15/2013 - 8/15/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0551°. W153.87685"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
WileDriling | AferDriing 1 piedmont Gravel Deposit
3 = = Depthin (ft.)
% L‘% ;:- E § Time
2 £ = ] 3 |2| ¢ L | Date
gz |22|8] 2| ¢ | 2|¢g =
s | 5 (g8|s| 5| & |5 3 |8| & [symoo
a [ ol | = =z @ ] Z |u (6]
0 SUBSURFACE MATERIAL 0 4
| - Bn Poorly-graded SAND b
I A s 14
L 5 4 w .S(lt . . . . 7 ]
< moist, Immature coarse sand. Mica grains visibke. Probably low quality. <]
N 34 Angular. Well drained. 37
r 47 SAMPLE 13-5844 (2.5-5.0): SP-SM, 5.1% -200, NM 3.9%, ORG 0.6%, NV, 4 7
o S NP S
- 6 - 6 P
L 7 Gy Poorly-graded SAND 7 ]
R ¢ 3 w/ Gravel g
] moist g
r 9 ] 9 7
- 10 4 10 A
F 11 4 11 A
- 12 H - 12 4
B 134 Bn Silty SAND 13
] i I ]
.t 14 moist, very loose 147
<t 154 15 4
My 16 16
<N {; 3 @ ~  COBBLES 4 i; 3
;_ RLE < OE No returns. Based on drill reaction. 19
gF B | 20 @ 20
o = | 214 [Syege) 217
Sk < 22 4 17 ]
3| £ - ozoC N 22 4
) ’)3 4 ’)3 -
z[ - 1 S0 = 4
Sr 24 4 24
e 25 e 25
s 26 7 Y 26
St 27 4 @4— 27 4
gl 2 oE— 28
gk | 29 @4—— 29 ]
2 30 b 8 O‘E 30 ]
oL 31 @ 31
- g o=l 4
2t 32 4 Dl 32 4
3r 33 4 33 4
gr 34 4 = OE 34
al 22 ] o Gy Wall-graded SAND g: ]
= 37 ] w/ Silt & Gravel 37 ]
z 18 ] moist, very loose, Had to straight pull to identify soil. 33
Q 4 ,
g o 39 4 394
ar 40 40
or 414 414
Zr 42 d 42 4
s 43 4 BOH 43 ]
o4 4
ar ] ]
% I~ 7] Drilling Notes: Density based on drill reaction. p
ol 7 7
O - -
123 4
1N _ ]
o i g
g R
= ] ]
3k _ ]
I 4
S . ]
aL i 7
I 4
= - -
o ]
g 4
i — -
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D 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

Project

Ambler Mining District Access

Test Hole Number _TI113-1032

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Project Number 24425248, AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Site 5 Alatna Portage Picdmont Gravel Dates Drilled /2013 - 8/15/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.0636°. W153.68175°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
— \irile Driing AferDaiing | Piedmont Gravel Deposit
§ § % . .ept in (ft.)
3 frd = 2 55 Time
s | Z|_= s 1 3 15| o ° -
2| = |2 |B| | < |& 2|s| & |°=
| 5 |&s|s| 5| &3 |5 2|8 § [symoo
(=] [a] Om | = z © 7] Z |a Q
0 SUBSURFACE MATERIAL 0
N Gn ORG MAT ]
5 Gy Silty SAND 2 ]
5 1 w/ Gravel 5 ]
3 ] moist 3 ]
5 Gy Poorly-graded SAND 5
6 - = - w/ Gravel 6
7 g moist 5]
g ] < Gy Well-graded SAND g ]
9 ] w/ Silt & Gravel 0 ]
w/ Cobbles 1
:0 ] moist, Immature sand, angular with mica grains 10 4
]; ] SAMPLE 13-5844x (3.0-10.0): SW-SM, 8.1% -200, DEG 88, NV, NP :l 3
1534 g Bn Poorly-graded SAND 13
11 wi Silt 113
E moist P
}2 ] SAMPLE 13-5845 (12.0-14.5): SP-SM, 12% -200, NM 3.8%, ORG 0.3%, 1% ]
17 4 ' 17 5
18 18 9
19 o 19 H
5 | 20 20
2| 21 21 ]
5| 21 22
S| 237 23 4
24 24
25 4 : 25
e ] Bn Silty SAND 5e
::7 ] & w/ Gravel ;7 ]
- | & moist Se ]
;2 ] 2 cl SAMPLE 13-5846 (25.5-30.0): SM, 13.1% -200, NV, NP ;2 ]
30 30
317 31
32 A 324
331 33 4
g‘; ] Gy Silty SAND 2‘; ]
36 4 w/ Gravel 36 2
] moist 7
o 374 37 4
38 4 38 A
394 39 4
40 40
41 4 41
42 ] 42
43 A BOH 43 _:
7 Drilling Notes: Density based on drill reaction. ':

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1033
Project Number 24425248, AKSAS 63812 Total Depth 50 feet
Field Geologist _ G. SPEETER Material Site Site 5 Alatna Portage Piedmont Gravel Dates Drilled 8/16/2013 - 8/16/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06076°, W153.6825"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\nile Driling AferDuiing_ | piedmont Gravel Deposit
- —_ w Depthin (ft.)
2| 8 § "
g & - T:l: 2 § Time
> | £ |2z |38 8 S |e| S |e| £ |Dae
S| Eleils| 5| 3|2 2|3 B o
[=] o oo = z o o z w (6]
0 SUBSURFACE MATERIAL 0 -
- ' ] é’/ 7 ORG MAT 1
L 5 2 Bn Sandy SILT 5 ]
C 13 / w/ Gravel 3]
i 1] / moist, loose 1]
L 5 / 5 _:
- 6 4 }// 6
i 7] p% Gy Silty GRAVEL 7
i 81 % wi Sand N
L 9 /@é 9 49
A w/ Cobbles ]
B 10 7 - f}’/ moist, loose 10 4
r 11 1 z ,;4%2 SAMPLE 13-5847 (8.0-15.0): GM, 17% -200, NM 6.8%, ORG 0.9%, LA 39, 17
- 12 4 3 ;7(9/‘ DEG 55, NV, NP 129
- 13 4 e 13 4
NS o2 143
5L 16 1 . P/ < y=&—— Bn Poorly-graded GRAVEL 16
- ) o q w/ Silt & Sand 1
8 177 3 w/ Cobbles 17
s 18 7 < moist, loose 18 7
Sl ; 3 E SAMPLE 13-5848 (15.0-19.0): GP-GM, 11.3% -200, NV, NP ig ]
ok 1 20
ok 214 21
aF 22 22
2 ]
2 5 23 1 23 4
QF 20 | 24 4 24 4
B < | 254 25 A
o2 | 26 26 4
- 274 274
- 28 4 28
N Bn Silty SAND N
] w/ Gravel n
r 30 wi Cobbles 30 7
r 314 moist, loose . 317
- 324 324
o 33 4 3349
B 34 1 34
o 351 35 4
F 36 36 1
- 37 4 377
o 381 38 4
o 391 39 4
- 40 404
- 41 41
- 42 424
I 43 1 43 9
- 44 44
- 45 4 453
- 46 46 4
- 474 47
o 48 48
- 49 4 : 49 4
50 - JBOH 50 1
- 7] Drilling Notes: Density based on drill reaction. '
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer [:I Cathead Rope Method

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1034
Project Number 24425248, AKSAS 63812 Total Depth 50 feet
Field Geologist _ G.SPEETER Material Site Site 5 Alatna Portage Piedmont Gravel Dates Drilled 8/16/2013 - 8/16/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06191°. W153.68239"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\While Driling Ater Driling__ | piedmont Gravel Deposit
= s Depth in (ft.)
213 5 o @
z & -g 2 8 Time
21 e l=Slgl 5| 8 |2 8| & [oae
é £°' % g % E g % § g g Symbol
5| &8 |Sa|2| 2 | & 8] 2|&| &
0 SUBSURFACE MATERIAL 0 4
N | Bn Well-graded SAND 13
B 5 ] I3 S w/ Silt & Gravel 5
2 2 &ﬁ? dry to moist 3
B i ] 2 |¢ SAMPLE 13-5849 (0.0-5.0): SW-SM, 7% -200, NM 4.4%, ORG 0.9%, NV, i 7
r 7 NP 7
N 57 57
r 6 6
- 71 7]
o 8 8
L 9 9
- 10 10 3
B 1 11
o 12 12 4
F 134 13 4
;r: 1;’ : Bn Poorly-graded SAND 1‘5‘ :
g 16 4 w/ Gravel 16
= 1 moist ]
ar 17 4 17 4
Ny 18 4 18
sf | ] Bn Silty SAND NE
8 o1 w/ Gravel el
ar “l moist 214
ar %g ] “:: SAMPLE 13-5850 (21.0-25.0): SM, 25.9% -200, NV, NP z—g ]
r4 <27 = 23 4
or 24 z 24
e 25 4 25
el 26 3 Gy Poorly-graded SAND 26 7
ol h by - 3
g 7 < w/ Silt & Gravel 279
;‘_ by 7 moist, loose, 1-inch-. Rounded. ;” .
z[ :9 7 29
el j‘]] E SAMPLE 13-5851 (30.0-36.5): SP-SM, 7% -200, NV, NP ;‘l’ E
2+ 324 N 32
zt 33 4 3|8 33 4
g 344 BN 343
ot 35 4 35 4
@ - 36 1 36
of 37 37
s 38 4 38 4
E o 39 1 394
g r 40 40
ot 414 417
1 S 2]
=N 43 4 Gy Well-graded GRAVEL 43 ]
el a1 S w/ Sand 44
2 j > w/ Cobbles 1
zr 45 4 . moist, 3-inch-. Rounded. 45 7
N 46 46
S 47 47 7
2 48 4 48
gk 49 o s 49 o
o 50 et HOH 50
er ] ]
ol 7 Drilling Notes: Density based on drill reaction. 7
wi -~ —
il i ]
[e] 4
=} I -
E:
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT

STATE OF ALASKA DOT/PF
Northern Region Materials

FINAL TEST HOLE LOG

Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1035
Project Number 24425248, AKSAS 63812 Total Depth 50 feet
Field Geologist _ G. SPEETER Material Site Site 5 Alatna Portage Piedmont Gravel Dates Drilled 8/16/2013 - 8/16/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06171°, W153.68687"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\hile Oriling AerDnling | piedmont Gravel Deposit
3 z g Depthin (ft.)
E g - 5 2 §’ Time
=t £ |lo=|w]| B 8 2| || g |[oae
é %‘ éé % ‘g 5 % g § é Symbol
[=] [a] Qo = =z @ 2] z w (6]
0 SUBSURFACE MATERIAL 0
| Bn Poorly-graded SAND -
5 ] moist, loose, Fine. Clean. 5
3 4 3 _:
4 4
57 51
6 6
74 74
3 E Bn Silty SAND g B
w/ Gravel b
107 w/ Cobbles and Boulders 10 7
117 - . moist, With 1-inch- rounded gravel. 11
12 4 S & [&——— SAMPLE 13-5852 (10.0-15.0): SM, 15.1% -200, NV, NP 12 A
= 13 4 2| e 13 7
14 ) 14
15 4 15 4
16 4 Gy Poorly-graded GRAVEL 16
7] w/ Silt & Sand 7]
177 . w/ Cobbles 177
18 7 = moist, 2.5"- rounded gravel. 18 7
ég : 2 SAMPLE 13-5853 (15.0-22.5): GP-GM, 7.3% -200, LA 38, DEG 42, NV, NP ig :
21 21 ]
22 ] 22 4
o 23 A 23 3
o | 244 24
e ] 25 4
5|2 Gy Well-graded GRAVEL ok
A | 57 ] w/ Sand 57
Se ] w/ Cobbles -
28 1 moist, 0.5-inch- rounded gravel. 28 7
297 [€—— SAMPLE 13-5854 (27.0-35.0): GW, 3.5% -200, LA 36, DEG 29, NV, NP 29 4
- 30 4 2l o . e 30
o 314 S |.E < 31
- 32 BN : 32
33 33
34 34 1
o 351 35 4
F 36 A 36 1
37 4 374
o 38 38
- 394 39 A
o 40 4 40
~ 41 4 41 A
- 42 4 42 4
- 43 4 437
- 44 44 4
o 45 45
o 46 46
I~ 47 A 47 A
- 48 48 4
o 49 S 49
50 4 BOH 50
r 7 Drilling Notes: Density based on drill reaction. ':
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. [:] CME Auto Hammer D Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AK|

Geology Section

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining District Access Test Hole Number _TH13-1036
Project Number 24425248, AKSAS 63812 Total Depth 48 feet
Field Geologist __ G.SPEETER Material Site Site 5 Alatna Portage Picdmont Gravel Dates Drilled 8/16/2013 - 8/16/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.06166". W153.69028"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Driing AferDniing | piedmont Gravel Deposit
= = Depthin (ft.)
2|3 g -
g & - g 2 §’ Time
o | £ lez|3] B |8 |28 &|s| & |o=
= | 5 |23|3| 5| 8 |5| 2|8 & [symbo
[=] o oo = =z © 2] z w Q
0 SUBSURFACE MATERIAL 0 4
. s Bn Well-graded SAND |
5 ] SRR moist, very loose 5 1
34 Bn Poorly-graded SAND g ]
1] wi/ Silt =
s ] moist, very loose 5 3
6 - Gy Poorly-graded SAND 6 ]
7 wi/ Silt 7 3
i e ] moist, very loose 3 ]
9 Gy Poorly-graded SAND 9
4 w/ Gravel 1
10 7 wi Cobbles 10
14 moist, very loose 117
124 12 ]
- 13 4 13 A
14 3 Gy Poorly-graded GRAVEL 143
5 ] w/ Silt & Sand ]
157 wi Cobbles 157
16 7 moist, very loose 16 4
o 17 17
i ig E SAMPLE 13-5855 (18.0-30.0): GP-GM, 10.8% -200, NV, NP :g E
20 4 20
21 A 214
o | 224 22
S| 234 = 23 4
< | 2449 < 24 4
@ | 254 = 25 1
- 26 26
- 27 = S 27
28 ] |5 < SAMPLE 13-5856 (27.0-28.0): NM 2.3%, ORG 0.4% 58
SR 7 e
- 30 4 b 30 4
- 31 % 314
o 32 4 B/ S 32
33 7 fh J 337
- 34 ¥ 2 34
o 35 / - 35 4
B 36 b Oé 36
L 37 4 /00 37 4
L | 38 ;",OZ 38
- 39 gL 39 4
- 40 7 o4 40 7
S 72 4
- 42 4 e s 42 4
- 434 > 43
- 44 44 A
- 45 45 4
- 46 4 46
- 47 4 47 4
48 ] BOH 48 ]
r 7] Drilling Notes: Density based on drill reaction. '
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: 23‘8132248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Si‘i 65
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1028 | TH13-1028 | TH13-1028 | TH13-1029 | TH13-1029 | TH13-1029 |TH13-1031
DEPTH (feet) 3.0-4.0 6.0-11.0 19.0-39.0 2545 13.6-19.0 | 25.5-49.0 25-5.0
LATITUDE N67.0565° | NB67.0565° | N67.0565° | N67.0561° | N67.0561° | N67.0561° | N67.0551°
LONGITUDE W153.87508°| W153.87508°| W153.87508°|W153.87791°|W153.87791° [W153.87791° W153.87685
LAB NUMBER 13-5838 13-5839 13-5840 13-5841 13-5842 13-5843 13-5844
DATE SAMPLED 14-Aug-13 | 14-Aug-13 | 14-Aug-13 | 14-Aug-13 | 14-Aug-13 | 14-Aug-13 | 15-Aug-13
% Passing 3"
2" 97
1.5" 92 99
1.0" 95 82 85 93
Gravel 475 92 73 76 85
0.5" 84 62 64 64
0.375" 79 55 55 49
#4 68 40 86 39 21 97
#8 59 32 30 12
#10 58 31 29 1
#16 92 51 24 57 23 9 78
#30 71 41 18 18 7
Sand 440 54 34 16 16 6
#50 36 27 14 13 5
#60 29 24 13 11 5
#80 20 20 1 9 4
#100 17 18 9 13 8 4 8
Silt/Clay #200 9.3 124 5.6 8.5 6.4 2.8 5.1
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION SM GW-GM GW-GM GwW
] SiSa SiSa WGGr WGSa WGGr WGGr PGSa
USCS SOIL DESCRIPTION \(N/Gr) \(NIG r w/Si&Sa V\(/ISi&G r) v&/Si&Sa) VsS/Si&Sa) (W/Si)
NATURAL MOISTURE 4.4 3.2 3.9
ORGANICS 0.6 0.8 0.6
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 39
DEGRAD. FACTOR 35
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded; E = Elastic: L = Lean. F = Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NAME:
PROJECT NUMBER: 2;;?2248
AKSAS NUMBER: G. Spester
SAMPLED BY: Si'te 5
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1032 | TH13-1032 | TH13-1032 | TH13-1033 | TH13-1033 | TH13-1034 |TH13-1034
DEPTH (feet) 3.0-10.0 12.0-145 | 255-30.0 | 8.0-15.0 16.0-19.0 0.0-5.0 21.0-25.0
LATITUDE N67.0636° | N67.0636° | N67.0636° | N67.06076° | N67.06076° | N67.06191° | N67.06191°
LONGITUDE W153.68175°| W153.68175°| W153.68175°| W153.6825° | W153.6825° [W153.68239° W153.68239°
LAB NUMBER 13-5844x 13-5845 13-5846 13-5847 13-5848 13-5849 13-5850
DATE SAMPLED 15-Aug-13 | 15-Aug-13 | 15-Aug-13 | 16-Aug-13 | 16-Aug-13 | 16-Aug-13 | 16-Aug-13
% Passing 3"
2" 97 98
1.5" 95 97 98 90
1.0" 92 88 92 80 98 96
Gravel g 75 89 82 86 69 95 91
0.5" 85 99 75 74 56 90 85
0.375" 82 98 7 67 49 86 82
#4 78 94 63 53 37 78 74
#8 75 58 45 31 67 70
#10 74 57 44 29 64 69
#16 68 88 53 39 26 51 65
#30 55 48 35 23 30 58
Sand 440 43 44 33 22 21 54
#50 29 38 31 20 14 51
#60 23 35 29 19 12 49
#80 15 28 25 17 10 45
#100 13 34 24 23 15 9 43
Silt/Clay #200 8.1 12.0 131 17.0 1.3 7.0 259
0.02
0.005
Hydro— 5 002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION SW-SM SM GM GP-GM SW-SM SM
WGSa PGSa SiSa SiGr] PGGr WGSa SiSa
USCS SoIL DESCRIPTION | (U8 s (5152 (sen sy | weaen | ©°
NATURAL MOISTURE 3.8 6.8 4.4
ORGANICS 0.3 0.9 0.9
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 39
DEGRAD. FACTOR 88 55
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sicve. according to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: 23;?2248
AKSAS NUMBER: G. Speeter
SAMPLED BY: Si.te 5
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1034 | TH13-1035 | TH13-1035 | TH13-1035 | TH13-1036 | TH13-1036
DEPTH (feet) 30.0-36.5 10.0-15.0 15.0-22.5 27.0-35.0 18.0-30.0 27.0-28.0
LATITUDE NB67.06191° | N67.06171° | N67.06171° | N67.06171° | N67.06166° | N67.06166°
LONGITUDE W153.68239°| W153.68687°|W153.68687°|W153.68687° |W153.69028° |W153.69028°
LAB NUMBER 13-5851 13-5852 13-5853 13-5854 13-5855 13-5856
DATE SAMPLED 16-Aug-13 16-Aug-13 16-Aug-13 16-Aug-13 16-Aug-13 16-Aug-13
% Passing 3"
2" 99
1.5" 98 97
Gravel 1.0" 99 96 94 97 86
0.75" 96 90 86 92 75
0.5" 89 80 71 82 61
0.375" 83 74 60 71 54
#4 60 63 39 36 43
#8 42 56 31 13 39
#10 38 55 30 12 38
#16 27 51 27 9 36
#30 19 46 24 8 33
Sand  g40 16 43 22 8 32
#50 14 37 20 7 29
#60 13 34 18 7 27
#30 12 26 14 6 23
#100 11 23 12 5 20
Silt/Clay #200 7.0 15.1 7.3 3.5 10.8
0.02
0.005
Hydro 5 002
0.001
LIQUID LIMIT NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP
USCS CLASSIFICATION SP-SM SM GP-GM GW GP-GM
PGSa SiSa PGGr WGGr PGGr PGGr
USCS SOIL DESCRIPTION (W/ Si) \(N/ Gr) w(/Si&Sa) (W/ Sa) w(/Si&Sa) w(/Si&Sa)
NATURAL MOISTURE 23
ORGANICS 0.4
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 38 36
DEGRAD. FACTOR 42 29
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve; according to Alaska Test Method T-7.

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

(Soil descriptions shown in parentheses are based on ficld determinations.)

USCS Soil Description Abbreviations: WG =~ Well-graded: PG = Poorly-graded: E = Elastic: L

Lean: F = Fat
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Material Sites that Require Additional Drilling
John River lcial Drift

Legend
¥ 2013 TestHoles
¥ cmmes Brooks_East_Corridor_N
- Brooks_East_Corridor_S

5 E akparks polygon

B JohniRivers
GlacialiBrift;

Figure 8. Map of John River Glcial Drift.

Location
John River Glacial Drift is located south of the John River in Section 26 Township 20N Range
26E of the Kateel River Meridian, Alaska.

Description

NRMS personnel drilled 2 test holes in a 100-foot tall glacial drift deposit exposed on the south
bank of the John River to evaluate the deposits suitability for use as a material site. The nearby
John River has bedrock exposed along most of the cut banks in the area so alluvial terraces in
point bars along the river were not explored. Drilling on this site was cut short due to
malfunction of the drill rig.

Test holes drilled in this deposit intercepted the following soil profile (TH13-1058 and 13-1059):
e (.2-foot thick organic mat;
e (-2 feet silty sand with gravel and cobbles;

e 21 to 28-feet of well- or poorly- graded gravel with sand and cobbles, or well-graded
sand with gravel and cobbels;

e Underlain by silty sand or sandy silt with gravel.

TH13-1058 intercepted frozen soil with 50% percent visible ice (Vx) from 28-to 40-feet below
the ground surface.
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TH13-1059 intercepted frozen soil from 22-feet to the bottom of the test hole.
No groundwater was encountered by test holes in this deposit.

Drill rig malfunction caused TH13-1059 and further exploration of this deposit to be terminated
prematurely.

NRMS personnel drilled 2 test holes in this deposit. Equipment failure resulted in abandonment
of drilling this site in the summer 2013. Additional drilling is suggested.

Laboratory data

NRMS personnel collected 4 samples for gradation from the resource layer. Of these 15 samples:
e 3 met Standard Highway Material Specifications for Select Materials Type A.
e 1 met Standard Highway Material Specifications for Select Materials Type B.

NRMS personnel collected 1 sample for LA Abrasion and Degradation Value determinations.

This sample showed LA Abrasion percentages and Degradation Values that meet standard
highway material quality standards for Subbase, Base Course, and Surface Course.

Table 8. Laboratory data from John River Glacial Drift. (Parenthesissnumber of determinations)

~ = +-
~ | 3 ~ £ S
< o = p= @) -~
T ¥ | S g S| E|¢ S, 28
- -t ¥ b= 21 €| 8 2> E EZ
. ) ~— 2 = RZ! Pl
Site > D 2 2 2 3|8 S *E’ 2 =2
& = = O < B|= S| 58 5%
&) = = ) < g | X = o=
o 72} [
X = =
John
il 10.7 GP (2), GW (1 0.8
GD | 52- 7| 2369 2,GW ), | 35 | 57 |21621| 08 | | qynp
37 41.1 @ GP-GM (1) o |0 @) 1.4 @
) 4) 4) “4)
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TII13-1058
Project Number 24425248, AKSAS 63812 Total Depth 40 feet
Field Geologist _ G.SPEETER Material Site John River Glacial Drift Dates Drilled 8/26/2013 - 8/26/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.10969°. W153.08863°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
Wrile Driifing Ater Driling Glacial Drift Deposit
- = Depth in (ft.) 25.0
2|3 : :
g & . g g _lg’ Time
= = o o o
Bl |ge|B| 2|< |8 §|g &=
0 SUBSURFACE MATERIAL 0
N = Gn ORG MAT [
L 5 ] Bn Poorly-graded GRAVEL 5
L 3 1 w/ Sand 3 ]
B 3 w/ Cobbles 4 ]
~ ~ > moist, Visual estimate 20% cobbles. 3-inch- rounded. Lots of quartz. ]
B 57 g = SAMPLE 13-5884 (3.0-8.0): GP, 3.4% -200, NM 2.1%, ORG 0.8%, LA 37, 57
N 6 E o DEG 57, NV, NP 6
- 7 - " B 7 .
i S ] . Q) SAMPLE 13-5885 (8.0-18.0): GP, 3.4% -200, NV, NP f; E
- 10 4 o4 10
o 11 4 114
o 12 4 00 12 4
- 131 Py 133
- 14 14 A
- 15 R 15 1
- 16 7 B 16
- 17 4 A 17
F s 18 0o 187
F oz | 194 e, SAMPLE 13-5886 (18.5-25.0): GW, 2.3% -200, NV, NP 19 4
L = () ] g o 20 3
< | 20 2 20 4
-2 214 z 5, P 21 4
- 22 g G 22
L 73 4 < d ) 23
- 24 g5 24
L ¥ 25 4 gess 25
- 26 26
- 27 20 27
- 28 oy - 28
B 29 & Gy Silty SAND 29 ]
| < 0 p w/ Gravel 1
holr ] wet, Vx 307
- 31 4 31
= 32 = A z 2
| ;5 1 = & SAMPLE 13-5887 (32.0-34.0): NM 62.1%, ORG 1.4% gg E
1 g |5 .
- 34 b b 344
- ~ ¢ 5 -
N gg 1 P Gy Sandy SILT %;) b
i 371 G w/ Gravel ’7 ]
1 = S moist, Nbn 37
N gg 7 g g / SAMPLE 13-5888 (37.5-39.0): NM 21.8%, ORG 1.4% gg ]
40 3 < : / BOH 40 3
r 7 Drilling Notes: Density based on drill reaction. '.
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method

86



Geology Section

Field Geologist _ G. SPEFTER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining District Access

Project Number 24425248, AKSAS 63812

Material Site John River Glacial Drift

Test Hole Number _TI113-1059
Total Depth 23 feet
Dates Drilled 8/26/2013 - 8/26/2013

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.11125°, W153.08895"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\nite Driling Aeriing | Glacial Drift Deposit
- = = Depthin (ft.)
g 8 = g g | Time
o] w = 2
s | 52218 5| 2|5 S|B| & [smem
o [=} oa = z @ 1] z w (6]
o SUBSURFACE MATERIAL 0
n 14 Gn ORG MAT X
- 5 ] Bn Siity SAND 2
L 3 ] w/ Gravel 3
B 4 w/ Cobbles 4
K s ] moist p
| 6 Gy Poorly-graded GRAVEL 6
B 71 w/ Silt & Sand -
w/ Cobbles !
r 8 moist 8
: 5 190 : SAMPLE 13-5889 (2.0-10.0): GP-GM, 6.9% -200, NM 2.0%, ORG 0.6%, 190
= ] s
(<03 Gy Poorly-graded GRAVEL 1
w | 127 w/ Silt & Sand 12
F v ii 7 8 w/ Cobbles :i
r ] 2y G
7 4 y Well-graded GRAVEL
i 151 ‘/pf’<— wi Silt & Sand 15
r 16 % w/ Cobbles 16
N 174 Pa €  moist 17
L] 18] Pt I8
o 19 4 Ve 19
- 20 4 y’z 20
Lo | 21 a4 21
- 22 g = 22
53 3 AR 23

Drilling Notes: Density based on drill reaction.

lllllI|P|I|I|I|I|I|A|I|I|I|llll|'lll|I|I|A|I|l|I|l|l'l'l|l|l'llll|I||||l|l|l|l|l|tlL'l]llllll»ll]l‘l'lll'lllll‘

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

[ cME Auto Hammer [___| Cathead Rope Method
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: 23‘8152248
AKSAS NUMBER: G. Speeter
SAMPLED BY: John River
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1058 | TH13-1058 | TH13-1058 | TH13-1058 | TH13-1058 | TH13-1059
DEPTH (feet) 3.0-8.0 8.0-18.0 185-260 | 32.0-340 | 37.5-390 | 20-10.0
LATITUDE N67.10969° | N67.10969° | N67.10969° | N67.10969° | N67.10969° | N67.11125°
LONGITUDE W153.08863°| W153.08863°|W153.08863°|W153.08863° |[W153.08863° [W153.08895°
LAB NUMBER 13-5884 13-5885 13-5886 13-5887 13-5888 13-5889
DATE SAMPLED 26-Aug-13 | 26-Aug-13 | 26-Aug-13 | 26-Aug-13 | 26-Aug-13 | 26-Aug-13
% Passing 3"
2" 97 97 97
1.5" 96 91 93 94
Gravel 1.0" 82 78 67 88
0.75" 70 66 49 80
0.5" 55 51 28 68
0.375" 44 43 21 61
#4 27 28 13 48
#8 20 21 10 39
#10 19 20 9 38
#16 15 16 7 33
#30 11 12 6 26
Sand #40 9 10 5 21
#50 7 8 4 15
#60 6 7 4 13
#80 5 5 3 10
#100 5 5 3 9
Silt/Clay #200 3.4 3.4 23 6.9
0.02
0.005
Hyaro 5 002
0.001
LIQUID LIMIT NV NV NV NV
PLASTIC INDEX NP NP NP NP
USCS CLASSIFICATION GP GP GW GP-GM
PGGr PGGr PGGr SiSa SaSi PGGr
USCS SOIL DESCRIPTION (WISa) (W/Sa) (w/Sa) SNIGr) ( ) WSSi&Sa)
NATURAL MOISTURE 2.1 62.1 218 2.0
ORGANICS 0.8 1.4 1.4 0.6
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 37
DEGRAD. FACTOR 57
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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Prospect Drilling

Prospecting Malamute Fork of the Alatna River Alluvium and nearby glacial deposits
WA, s
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D akparks polygon

Figur 9. Map of prospecting drill holes around the Malamute Fork of the Alatna River.

Malamute Fork of the Alatna River Alluvium

Location .
TH13-1050 is located in Section 23 Township 19N Range 25E of the Kateel River Meridian,
Alaska.

Description

NRMS personnel drilled one hole in an alluvial terrace on the Malamute Fork of the Alatna
River. Bedrock is visible along numerous cut banks along the stretch of river that runs from
Deadman Mountain to site 2.

Test hole TH13-1050 intercepted the following soil profile (TH13-1050):
0 to 0.2-feet organic mat;
0.2 to 4-feet sandy silt;

4 to 10-feet well- or poorly-graded gravel with sand, silt, cobbles, and boulders;
Underlain by hard bedrock.

TH13-1050 intercepted frozen soil from 2-feet below the ground surface until the bottom of the
test hole.
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The gravel layer in TH13-1050 contained 25%visible pore ice.

Bedrock is shallow beneath this deposit. Bedrock outcrops are exposed throughout the area. This
area is not worth further exploration because a very large area would have to be mined to achieve
a 1 million cubic yard volume given the shallow bedrock.

TH10-1050 did not intercept a water table.

Laboratory data
Laboratory analyses of samples collected from this site suggests that materials encountered in
drilling meet standard highway quality specifications for Selected Materials Type C.

Table 9. Laboratory data from Malamute Fork of The Alatna River Alluvium. (Parenthesis=number of

determinations)
~ = =
~| S - S 2
= Q ) =] = o =
23 I = 8 g = o NS b~
+ + (! = o= 2 = o =
= -t ** h=! 2| €12 E| -5 &=
. ~ A 17} =
site | 2| E | 3 Z Sl 2|2 %83 2
= ~ 2 =5 < i 2 1 g o =B
S| 5| = % RIS s B g2
=) =) U
S I S 2 | -
X =) =
MM Overburden | ]
Alatna (1) (1) (1)
River (
Alluvium
1
Malamute Itkillik Drift
Location

Malamute Itkillik Drift is located in Section 26 Township 20N Range 26E of the Kateel River
Meridian, Alaska.

Description

NRMS personnel conducted prospect drilling of glacial drift deposits that make up the bluffs that
overlook the Malamute Fork of the Alatna River on the north side. These bluffs are
approximately 100-feet tall and have a knob and kettle morphology. NRMS personnel drilled 3
test holes in the lower portion of the deposit and 4 test holes in the upper portion of the deposit.

Lower
Test holes drilled in this deposit intercepted the following soil profile (TH13-1049, 13-1051, and
13-1052):
e 0 to 0.2-feet lichen mat;
e 0 to 3-feet sandy silt with gravel.
e 25 to 40 feet of silty sand with gravel or poorly-graded sand with gravel and silt.
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Topographic “knobs” show local gravel exposures that are not widespread or laterally
continuous. TH13-1051 was drilled on one of these “knobs” and intercepted a gravel layer from
3 to 17-feet below the ground surface.

This deposit is not a good location for a material site because the deposit is too fine-grained.

No frozen soil or groundwater was encountered by test holes in the lower portion of the deposit.

Laboratory data

Laboratory analyses of samples collected from this site suggests that materials encountered in
drilling meet Standard Highway Materials Quality Specifications for Selected Materials Type C.
The material is too fine to be of use for crushed aggregate products.

Table 10. Laboratory data from Lower Malamute Itkillik Drift. (Parenthesis=number of determinations)

Site

% Gravel (+#4)
% Sand (-#4, +#200)
% Fines (-#200)
LA Abrasion
Degradation
% Moisture
Organic
Max density / % Opt.
moisture
Liquid Limit /
Plastic Index

USCS Classification

Lower
Malamute
ID

r6a | 286- | T4
4 778 | 433 | GP-GM(2), | - - 22 , )
@ W | W SM (2) o | Y @

0.6 NV/NP
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Upper
Test holes drilled in this deposit intercepted the following soil profile (TH13-1053 to 13-1056):
e 0 to 0.2-foot thick organic mat;
e 0 to 3- feet silty sand with gravel,
e (0 to 38- feet of poorly- or well-graded gravel with sand and silt;
e 0 to 8 feet of silty sand with gravel or well-graded sand with silt and gravel;
e Underlain by hard andesite bedrock.

No frozen soil or groundwater was encountered by test holes in the lower portion of the deposit.

This deposit is a marginal location for a material site. The deposit has high fines content and
depth to bedrock is decreasing to the north. Observations in the field suggest the deposit is
laterally continuous and additional material is available across the small drainage to the east.

Depth to bedrock decreases moving north through the deposit toward the Baird Mountains.

Laboratory data

Laboratory analyses of samples collected from this site suggests that materials encountered in
drilling meet Standard Highway Material Quality Specifications for Selected Materials Type C.
L.A. Abrasion values suggest material meets standard highways materials quality specifications.

Table 11. Laboratory data from upper Malamute Itkillik Drift. (Parenthesis=number of determinations

)
~ =] —~ .E £
< (ol =) N O -
3 I S s ] 2| ¢ 2 =5
S S g 2| €| 5 21X EE
T o= < =4 - = 3
Site E g : 7 _‘5 = = < & "g - :
2| & 2 K & | S & | % g = .2
RS g o <| &= S| 5g 5%
(@) = E: < o ° o g = &
. | = . % EEN-NE M
S| @ X 2 ~B
=S - =

Upper
Malamute

D 40- 24882 ff; GP-GM (2), | 75 ) i NV/NP
66 ' : SM (2), SW- | (1) - - (5)

®» | ®@ | 6 SM (1)

Bedrock Creek Lacustrine Deposit

Location
Bedrock Creek Lacustrine Deposit is located at Section 26 Township 20N Range 26E of the
Kateel River Meridian, Alaska.
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Description

NRMS personnel drilled one test hole (TH13-1057) to evaluate whether or not gravel is present
between sand in lacustrine deposits the make up the bluffs that overlook Bedrock Creek on its
south side. The bluffs are approximately 50-feet tall and cover at least 600 acres.

TH13-1057 encountered the following soil profile;
e 23-feet of poorly-graded sand;
e 7-feet of poorly-graded sand with gravel;
e 8-feet of silty sand.

TH13-1057 did not encounter frozen soil or groundwater.

This deposit is not a good location for a material site because the deposit is too fine-grained.

Laboratory data

Laboratory analyses of samples collected from this site suggests that materials encountered in
drilling meet Standard Highway Material Quality Specifications for Selected Materials Type C.
The material is too fine to be of use for crushed aggregate products.

Table 12. Laboratory Data from the Bedrock Creek Lacustrine Deposit. (Parenthesis=number of
determinations)

Site

% Gravel (+#4)
% Sand (-#4, +#200)
% Fines (-#200)
LA Abrasion
Degradation
% Moisture
Organic
Max density / %Opt.
moisture
Liquid Limit /
Plastic Index

USCS Classification

Bedrock
Creek

Lacustrine | 7 75.8 17.2 NV/NP
¢ (1) (1) SM (1) i i - ) - (1
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

Geology Section
Project Ambler Mining District Access Test Hole Number TH13-1049
Project Number 24425248, AKSAS 63812 Total Depth
Field Geologist _ G.SPEETER Material Site Malamute Itkillik Drifi Dates Drilled
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.03039°. W153.31947"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\inile Driling AerDiing | Glacial Drift Deposit
- = T Depthin (ft.)
21 3 - |8 2 [
g w - g § 3 ime
£ = k=3 [} [*} b
o = o B ) o 2 E = e Date
s ElE2|5] 5| 2|8 5|8 B [omoo
] [a] oo | = P-4 @ 7] Zz |« Q
0 SUBSURFACE MATERIAL 0 -
B 14 Bn Silty SAND =
1 w/ Gravel E
. 5 4 s 5 ]
- moist, fine sand <
r 31 3
r 47 47
L 5 5 7
o 6 6 9
B 7] 7
N 8 7 8 7
r 9 7 97
5 10 10 4
F 5 11 4 114
-2 2 12 9
L < 3 4 ]
v | 137 13 4
v 14 4 14
= 15 15
o 16 16
- 17 4 17 4
F 18 4 18
- 19 4 19 A
- 20 4 20
- 21 4 214
- 22 4 22
- 23 4 23 4
- 24 24 4
25 I BOH 25
- 7 Drilling Notes: Density based on drill reaction. 7
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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-USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1050
Project Number 24425248, AKSAS 63812 Total Depth 11 feet
Field Geologist _ G.SPEETER Material Site Mal Alluvium Dates Drilled 2013 - 8222013
Field Crew Lanigan, Nelson. Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.03173". W153.31956°
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
While Drilling After Driling Alluvial Dcp osit
- = Depthin (ft.)
- : :
z w € % § Time
AR I R EE
% 'eé;. g E % E E E >T § § Symbol
a o Qo | = 4 @ 7] zZ |u (6]
0 SUBSURFACE MATERIAL 0
L 14 Gn ORG MAT X
L 2 ] = Bn Silty SAND 2
| 34 c moist 3
L 5 4 = SAMPLE 13-5871 (2.0-3.5): SM, 47.6% -200, NM 40.3%, ORG 1.6%, NV, 3
cn h NP
- = 5 -
| < 6 - Bn Well-graded GRAVEL Z
| 4 7 = — w/ Silt & Sand b
v g w/ Cobbles and Boulders
- 8 2 8
9

T
o

- 10

11

j T IS T |

Nbn, with 25% visible pore ice. Pulverized cuttings.
SAMPLE 13-5872 (6.0-9.0): SW-SM, 12% -200,

NV, NP

BOH BEDROCK, hard
no returns

Drilling Notes: Density based on drill reaction.

|l|l|I]I‘l'l‘l.llk't'l]l’lll'llllll'ltll'l'l||'I|l'llllllllilI|A|l|l|l‘lll|lllllll|||l|l|lll‘l'llllbllll'lll'll

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

[] CME Auto Hammer [ ] Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

STATE OF ALASKA DOT/PF
Northern Region Materials

FINAL TEST HOLE LOG

Geology Section
Project Ambler Mining District Access Test Hole Number _T1113-1051
Project Number 24425248, AKSAS 63812 Total Depth 40 feet
Field Geologist _ G. SPEETER Material Site Lower Mal Ikillik Drift Dates Drilled 8/22/2013 - 8/22/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.11044°. W153.09274°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
— While Drilling Afer Driling Glacial Drift l)chSi\
3 z g Depth in (ft.)
% ‘; = % g Time
i £ | S 3| B § o] g | :%‘ Date
S5 1a5|51 5] 2|8 3|B| B [symm
& d |Sa|=| 2 s |8 2 |&] ©
0 SUBSURFACE MATERIAL 0
i | ] Bn SILT .-
| 5 ] moist, loess 5
L g E Gn Poorly-graded SAND ..
i 1] = w/ Silt & Gravel 1]
L 5 b moist i3
i 5 ] = . O Gy Poorly-graded GRAVEL 2 ]
- N 7% wi Silt & Sand ° ]
] 2|5 :}Q{g moist, 1-inch- rounded. ]
B S ] lao‘ SAMPLE 13-5873 (4.0-9.5): GP-GM, 9.2% -200, NM 2.2%, ORG 0.6%, NV, ?) p
- y Y NP ]
- 10 4 b ey ) o 10
B 14 /005(;3 SAMPLE 13-5874 (10.0-17.0): GP-GM, 7.4% -200, NV, NP 14
L 12 ] L, - 7 3
i ] 2| o o S 124
13 7 2|8 oy 13 7
- 14 27 ? Oé( 14 4
N 15 - vy, 15
- 16 o 5, S 16 4
- 17 3 VR 17 ]
i 18 3 % Bn Silty SAND 8]
I 19 3 w/ Gravel E
i 3 201 o moist, Well drained. ig B
L« ‘2‘1 1 é SAMPLE 13-5875 (17.0-24.0): SM, 43.3% -200, NV, NP ‘Z'I h
- | 22 ) 22
- 23 23 1
- 24 4 24
- 25 4 25
- 26 26
- 27 4 27 4
- 28 28
- 29 29 4
- 30 30
= 314 31
- 32 4 32
- 33 33
- 34 4 34 4
- 35 4 35
= 36 36
- 37 37 4
- 384 387
- 39 4 394
40 4 BOH 40 4
B 7 Drilling Notes: Density based on drill reaction. ‘

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.

] cMEe Auto Hammer D Cathead Rope Method
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- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials
Geology Section

Project Ambler Mining District Access Test Hole Number _TI113-1052
Project Number 24425248, AKSAS 63812 Total Depth 1S
Field Geologist _ G. SPEETER Material Site Lower Mal Itkillik Drift Dates Drilled 013 - 8/23/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.11192°, W153.09274"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
Vihile Driing After Driting Glacial Drift Deposit
— = Depthin (ft.)
2|3 : e [T
5 & § % g Time
2 £ = ] S |=| g © | Date
2| = (Be|B| 2| ¢ |8 3|8 5
s | 5 |8s|s| 5| 2 |&| 2 [8] & [symba
o o oo = =z @ 2] z w (6]
0 SUBSURFACE MATERIAL 0 -
B 1 Bn Silty SAND -
| ) _ moist 5 j
i 34 37
- 4 4
r 5] 5]
: : : Bn Sandy SILT _6] :
N ] _: moist 3 _:
- 9 4 9 4
- 10 10 4
o 114 114
- 12 12 4
= 13 4 13 4
o 14 14
-S| 15 15 4
: : :2 : Gy Poorly-graded SAND ig :
s 18 _ w/ Silt & Gravel 13 _
R e Bn Poorly-graded SAND e
o 2l ae w/ Silt 51 ]
L 2 1 . g \f moist ;1 1
r ;5 7] < SAMPLE 13-5876 (19.5-23.0): SM, 19.2% -200, NV, NP ;g ]
- 24 . 24 .
- 25 4 25
- 26 26 4
- 274 27
- 28 4 28
- 29 29 4
- 304 301
o 31 314
o 324 BOU 324
L - Drilling Notes: Density based on drill reaction. ]

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

D CME Auto Hammer

[] cathead Rope Method
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ON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG - USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PREC

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials

Geology Section
Project Ambler Mining District Access Test Hole Number _TH13-1053
Project Number 24425248, AKSAS 63812 Total Depth 43 feet
Field Geologist _ G.SPEETER Material Site Upper Mal Iikillik Drift Dates Drilled 8/23/2013 - 8/23/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.11262°, W153.08992°
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
i While Drilling After Drilling Glacial Drift Deposit
E g g - ?ep.h in{ft.)
g & . § E g Time
S é E’% § é § 2 % < % Date
= 2 |5z |5 £ 5
S| 81882 2|2 |3 2|8 § (o
0 SUBSURFACE MATERIAL 0 -
i 1 8 Bn Silty SAND -
B 5 5, w/ Gravel 5
L g B & Gy Poorly-graded GRAVEL 5 k
B 1 e wi/ Silt & Sand 1]
- 0, G ,&; w/ Cobbles R
B 2 . o; 2 dry to moist, loose, Rounded to sub-angular. 2 p
L ] - 3
B 7 ] : ::\,\ {Aé SAMPLE 13-5877 (1.0-14.0): GP-GM, 11.4% -200, NV, NP 5 _
- g 7 =N /00; NE
L 10 Vol 10
- 114 A 14
o 12 4 f;é( 12 _:
- v o, 139
- b b, < 4
i :‘; E d?gf SAMPLE 13-5878 (14.0-23.0): GP-GM, 5.2% -200, NV, NP }'5‘ ]
i ks i
- 18 =S p. ~Q§ 18
S TR RS o e
F o | 204 ) 7. 720 4
) 3(1) V5 & ;(l) ]
51214 o 214
L f, 22 ; fg 2
%) 23 A ,J . 23
- 24 4 % . /c} 24 4
- 25 - A 25 +
R 043 26 ]
L] 27 s 27 ]
s S 5E
- 30 (- e 30
- 314 ;04:9‘(‘ 31
= 32 4 5%.8: 32
- 33 ’:/&_Zb,‘ 337
5 34 1 700 34 1
- 35 4 3 35 7
L 36 4 (D g 36 7
- 37 4 B o 374
o 38 4 0, G‘é( 38
- - — O —
i ig ] Gy BEDROCK, hard i()) E
R 41 Andesite 41
- 42 42
43 BOH 43
r N Drilling Notes: Density based on drill reaction. ‘

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop.

[ cMe Auto Hammer [ Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TII13-1054
Project Number 24425248, AKSAS 63812 Total Depth 27 feet
Field Geologist _ G. SPEETER Material Site Upper Mal likillik Drift Dates Drilled 8/23/2013 - 8/23/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.11328", W153.08646"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
Wnie Oriing 1 AerDing | Glacial Drift Deposit
o —_ w Depthin (ft.)
2 3 g "
3| & L g | Time
= £ Sl 5] S |o 4 L | Date
gl |82 €S |2 2|8 5
S | 5 |23|s| 5| 8 |&] 2|8 £ [symwo
a [=} oo | 4 o » Z | Q
0 SUBSURFACE MATERIAL 0 -
L = Gn ORG MAT -
- 2 4 Bn Silty SAND )3
| 3 ] w/ Gravel 3 3
- 4 J Gy Silty SAND 4 g
L 5 ] w/ Gravel 5 7
N 6 ] o w/ Cobbles 6 ]
B 7] = dry to moist, loose, Rounded to sub-angular. 1-inch-. 7 ]
K g ] 3| SAMPLE 13-5880 (4.0-10.0): SM, 12.3% -200, NV, NP g 3
i 9 9 ]
o 10 4 [ 10 4
o 114 114
- B 12 A 12 4
) - ]
rZ 13 4 -—— 13 4
Fon | 147 g Bn Silty SAND 14 4
e 1 4
st | 15 w/ Gravel 15 -
SL 16 w/ Cobbles 16
at 17 17
N 18 18 7
o 19 19 4
S ] 50 4
g 20 / 20 7
ol 2149 21 4
oL 9 ] Gy BEDROCK, hard 55 ]
B 75 i - Andesite 53]
z[ 237 1] 23
St 24 = 24
g 25 1] 25
P o 26 4 - 26 1
g 57 ] BOI 27
2! ]
=L ] ]
r 7 Drilling Notes: Density based on drill reaction. ]
o 7 7
[C18 . .
=18 _ ]
< ]
zL - -
9] ]
oL . ]
w
| _ L
(23
@ ]
wr =1 -
Q 4
O - J
< 4
[ - -
15} B
zh - ]
& ]
ol . .
[=} -
o+ i ]
g ]
=i ] ]
SL . ]
> ]
i 4 ]
] ]
sr b ]
< 4
al T B
oL - -
(23 4
2 . - —
ol N ]
g R
=1l ' ]
ak 4 h
I 4
k i ]
(2] 4
wh - -
- ]
= - -
o ]
o _ 4
E
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer E] Cathead Rope Method
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- USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number THI13-1055
Project Number 24425248, AKSAS 63812 Total Depth 32 fe
Field Geologist _ G.SPEETER Material Site Upper Mal Itkillik Drift Dates Drilled 8/24/2013 - 8/24/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.11214°, W153.08493"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\hieDring | AP 1 Glacial Drilt Deposit
. = s Depthin (ft.)
.§ 3 - aa: e | Time
2 = S |= S
Sl =025zl z| 8 |2 8|s| 2 [0
s | 5 |2s|5| 5| 2 |5 5|8 B [symem
[=] o Om | = z @ o Z |« 6]
0 SUBSURFACE MATERIAL 0 -
= Gn ORG MAT 13
o ) 4 Bn Silty GRAVEL 2 ]
L 3 ] w/ Sand 3 ]
B 3 moist :1 h
5 ] Bn Poorly-graded GRAVEL 5
6 3 = N w/ Silt & Sand 6 -
B 7 ] 2|5 dry to moist, Sub-angular. 2-inch-. Pulverized. 7]
g Z Y SAMPLE 13-5881 (3.0-10.0): SM, 13.7% -200, NV, NP g ]
SREE 5
10 7 10
14 11
12 12 3
- 13 4 13
) 14 14 4
2| b1 154
< 16 16
L |17 . 17
184 0.2 18 4
: 5(9) : e SAMPLE 13-5882 (19.0-26.5): SW-SM, 10.1% -200, DEG 75, NV, NP J,g :
21 21
22 2l o 22 7
23 4 S| %
L 24d |2 24 9
o 25 4 25 4
L] 26 26
- 274 57 ]
- 28 4 BEDROCK, hard 28 4
F 29 1 Andesite 29
- 30 30
F 31 4 31
32 4 BOH 32
r 7] Drilling Notes: Density based on drill reaction. ]
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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_USCS AMBLER MINING DISTRICT ACCESS RECON ALL.GPJ NR_AKDOT PRECON USCS 06 28 07.GDT 4/7/14

NR AKDOT TEST HOLE LOG

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number _TI113-1056
Project Number 24425248, AKSAS 63812 Total Depth 13.5 feet
Field Geologist _ G.SPEETER Material Site Upper Mal likillik Drift Dates Drilled 8/24/2013 - 8/24/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.11083". W153.08319"
TH Finalized By __ G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
WnieDnling | ARerDWlm9 | Glacial Drift Deposit
= - s Depthin (ft.)
2 3 2 -
5 g < % §’ Time
Ex E g% 3| & g —é S |le| & |[Date
ol [
:%. T%’ g 5 % g E E ><.“ § ? Symbol
[=] o Qo = =z < L] z w (6]

0 SUBSURFACE MATERIAL 0 -
| | 3 Gn ORG MAT =
L 2 4 Gy-Bn Silty SAND 5
L 3 w/ Gravel 3]
N 4 _ moist 4 _
o 1-3 5 4 S
I 20 6 6
L < 7 4 7 4
L <@ 8 4 ] 4
| © 9 Gy BEDROCK, hard 0 ]

Andesite. R

= 10 10

r 1 11

- 12 12

- 134 RO 13

- 4 Drilling Notes: Density based on drill reaction. ]
Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining District Access Test Hole Number TI113-1057
Project Number 24425248, AKSAS 63812 Total Depth 38 feet
Field Geologist __G.SPEETER Material Site Bedrock Creck Lacustrine Deposit Dates Drilled 2013 - 8/124/2013
Field Crew Lanigan, Nelson, Sousa Equipment Type Station, Offset
Weather Latitude, Longitude N67.1103", W153.08622"
TH Finalized By __G. SPEETER Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
\nite Driting | AferDrling 1 | acustrine Deposit
—_ s Depthin (ft.)
3 3 2 -
3 & € .g g | Time
i = c,f ° 1 § ° S | g Date
= c v o 2 = =
S| 5125|553 |5 3|B| & [omem
o a om | = z o 7] ZzZ |« (6]
0 SUBSURFACE MATERIAL 0 4
| - Gy-Bn Silty SAND 1]
R 5 ] moist, loose, Well drained. Uniform. Clean. 5
i i E SAMPLE 13-5883 (3.0-15.0): SM, 17.2% -200, NV, NP i E
SEE s
- 6 - 6
" 7] 77
B 8 7 S 8 ]
r 9 2 9 7
- 10 = 10
= 11 4 114
= 121 129
o 13 4 13 4
o 14 1 14 4
= 15 4 15
SH 16 . 16 4
BF 5 | 17 17
sF 2| 184 18 7
g < | 197 19
sf % | 20 20 4
ol 21 4 21
ar 22 4 22
o 23 23
3 1 3 Gy Poorly-graded SAND 24
o s / Gravel 1
wl. 25 4 wi's . 25 4
4 =] moist, loose, Well drained. Clean. =
o 26 1 26
8 - 27 A 27 1
s 28 4 28 4
gt 29 4 29
5[ |33 Gy Sity SAND 7
=N 324 loose, 1.9C 2
zZ+ 334 334
ar 34 4 34 4
ol 35 4 35
gr 36 36
ol 37 / 37
b 38 ] BOH 38
z B ]
E ]
al T Drilling Notes: Density based on drill reaction. i
2 I~ 7 p
zr ] .
=L B ]
= ]
e ) .
2 ]
=1 7 -
< - - —
[%2] 4
(6] - -
(%2} B
SL R .
ol a J
g 4
2k _ 3
w ]
3k | ]
2 ]
N . ]
2} e
wi - -
- 4
=L . J
o ]
s] [ ]
3
% Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 Ib. hammer with 30-in. drop. |:| CME Auto Hammer D Cathead Rope Method
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION

Ambler Mining District Access

LABORATORY TESTING REPORT

PROJECT NUMBER: 523%2248
AKSAS NUMBER: G. Speeter
SAMPLED BY- P;ospecting
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1050 | TH13-1050 | TH13-1051 | TH13-1051 | TH13-1051 | TH13-1052 |TH13-1053
DEPTH (feet) 2.0-35 6.0-9.0 4095 10.0-17.0 | 17.0-240 | 19.5-230 | 1.0-14.0
LATITUDE N67.03173° | N67.03173° | N67.11044° | N67.11044° | N67.11044° | N67.11192° | N67.11262°
LONGITUDE W153.31956°| W153.31956°|W153.09274°[W153.09274° |W153.09274° |W153.09274° W153.08992°)
LAB NUMBER 13-5871 13-5872 13-5873 13-5874 13-5875 13-5876 13-5877
DATE SAMPLED 22-Aug-13 | 22-Aug-13 | 22-Aug-13 | 22-Aug-13 | 22-Aug-13 | 23-Aug-13 | 23-Aug-13
% Passing 3"
2"
1.5" 99 95
Gravel 1.0" 100 91 85 85
0.75" 98 80 76 100 76
0.5" 94 66 62 100 99 65
0.375" 89 58 54 99 98 57
#4 72 43 36 98 97 43
#8 56 34 27 98 96 34
#10 54 32 25 98 96 32
#16 44 27 20 97 96 27
#30 34 22 16 97 95 23
Sand #40 30 20 14 97 94 21
#50 25 17 12 96 92 18
#60 23 16 11 95 88 17
#80 20 14 10 89 68 14
#100 86 18 13 10 82 56 13
Silt/Clay #200 476 12.0 9.2 74 433 19.2 114
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP NP
USCS CLASSIFICATION SW-SM GP-GM GP-GM SM SM GP-GM
i GG PGGr PGGr SiSa PGSa PGGr
USCS SOIL DESCRIPTION | (S152) v&IWSi&S;) w(/Si&Sa) w(/Si&Sa) (isa) (w/Si) w(/Si&Sa)
NATURAL MOISTURE 40.3 22
ORGANICS 16 0.6
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. FACTOR
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sieve. according to Alaska Test Method T-7.
. ' Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat

103



PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: gggfg%a
AKSAS NUMBER: G. Speeter
SAMPLED BY: P}ospecting
MATERIAL SOURCE:
TEST HOLE NUMBER TH13-1053 | TH13-1054 | TH13-1055 | TH13-1055 | TH13-1057
DEPTH (feet) 14.0-23.0 4.0-10.0 3.0-10.0 19.0-26.5 3.0-15.0
LATITUDE N67.11262° | N67.11328° | N67.11214° | N67.11214° | N67.1103°
LONGITUDE W153.08992°| W153.08646°| W153.08493°|W153.08493° |W153.08622°
LAB NUMBER 13-5878 13-5880 13-5881 13-5882 13-5883
DATE SAMPLED 23-Aug-13 | 23-Aug-13 | 24-Aug-13 | 24-Aug-13 | 24-Aug-13
% Passing 3"
2" 98
1.5" 95 98 99 98
Graves 10" 82 95 97 95
0.75" 70 91 93 90 100
0.5" 57 81 82 81 99
0.375" 49 73 75 73 97
#4 34 57 60 56 93
#8 27 46 51 40 88
#10 26 43 49 38 87
#16 22 37 43 30 84
#30 18 30 36 25 79
Sand #40 16 27 33 23 74
#50 13 23 29 20 65
#60 12 22 27 19 60
#80 9 19 23 16 48
#100 8 17 21 15 42
Silt/Clay  #200 52 12.3 13.7 10.1 17.2
0.02
0.005
Hydro 5 002
0.001
LIQUID LIMIT NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP
USCS CLASSIFICATION GP-GM SM SM SW-SM SM
USCS SOIL DESCRIPTION | (PGGr (Sisa) (SiSa) (WGSa (SiSa)
w/Si&Sa) wISi)
NATURAL MOISTURE
ORGANICS
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. FACTOR 75
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS

GENERAL COMMENTS

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

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

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

USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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Sampling in Gates of the Arctic National Park

.A‘,i ) 1 ”’\‘

#2013 Reconnaissance Sampling &

M Legend
W GOANP sample sites 2013

J| e Brooks_East_Corridor_N
Brooks_East_Corridor_S

2 D akparks polygon : 12Miles

Figure 10. Map of sites sampled in Gates of The Arctic National Park.
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13-5751

Location
13-5751 is located in Section 8 Township 19N Range 22E of the Kateel River Meridian in
Alaska.

Description
NRMS personnel sampled an 8§00-acre piedmont gravel deposit at 13-5751.
Material was field classified as well-graded sand with silt and gravel.

Laboratory data

Laboratory analyses of a single surface sample collected from this deposit suggest that material
will meet Standard Highway Materials Specifications for Selected Materials Type C. Material
may be too fine to crush. Results from sample 13-5751 met Standard Highway Materials
Specifications for quality (L.A. Abrasion and Degradation) for Subbase, Base Course, and

Surface Course.
Table 13. Laboratory data from 13-5751. (Parenthesis=number of determinations)

~ s

= g e
~ = —~ L S
= N =3 = o ~
It I+ S < = =] ) ) - A
I ¥ Q S = 2 = 3 S o é =
= < ¥ = 2| 5| £ = | > 5 &=

Site | £ | % | g % | 2|2 5 | 5 25

= ~ o = <| E | < 2l z3 2
k= o = O & | = S | 5 g %2
O £ = » < & | = g5
J
|2 | s| 8 2 | =

J
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13-5752

Location
13-5752 is located in Section 28 Township 19N Range 20E of the Kateel River Meridian in
Alaska.

Description

NRMS personnel sampled a glacial drift terrace and end moraine at the south shore of Walker
Lake. This deposit covers >1,000 acres and includes both ground and end moraines that likely
vary in gradation. Material on site was field classified as poorly-graded sand with silt and gravel.

Laboratory data

Laboratory analyses of a single surface sample collected from this deposit suggest that material
will meet Standard Highway Materials Specifications for Selected Materials Type A and all
crushed aggregate products. Material may be too fine to crush. Sample size was not sufficient to

run laboratory analyses to determine L.A. Abrasion percentage or Degradation value.
Table 14. Laboratory data from 13-5751. (Parenthesis=number of determinations)

Site

% Gravel (+#4)
% Fines (-#200)
LA Abrasion
Degradation
% Moisture
Organic
moisture

Max density / %Opt.
Liquid Limit /
Plastic Index

USCS C(lassification

% Sand (-#4, +#200)
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13-5753

Location
13-5753 is located in Section 8 Township 19N Range 22E of the Kateel River Meridian in
Alaska.

Description

NRMS personnel sampled a 30-acre glacial drift deposit that is surrounded by small mountain
drainages. This deposit is surrounded by multiple similar and larger glacial drift deposits.
Material on site was field classified as poorly-graded sand with silt and gravel.

Laboratory data

Laboratory analyses of a single surface sample collected from this deposit suggest that material
will meet Standard Highway Materials Specifications for Selected Materials Type A and all
crushed aggregate products. Material may be too fine to crush. Sample size was not sufficient to
run laboratory analyses to determine L..A. Abrasion percentage. Degradation value from this
sample met specification for Subbase, Base Course and Surface Course.

Table 15. Laboratory data from 13-5751. (Parenthesis=number of determinations

~ = <3
s & | 2 3 & | -
Il ¥ | § g £l 5| SR
Sl g 2 s | 7| 5|2 | E|2E EE
site | £ | X 2 & 2| B |3 5| 8 2e
o~ = = O < &= S| 58 5%
S| 5| & % RS S Fl 22
X @» X S " —
X = =
13-
5753 9 85.5 55 SP-SM ] 28 - ] - NV/NP
€] 1) @ 1) 1)
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12-5754

Location
13-5754 is located in Section 10 Township 19N Range 21E of the Kateel River Meridian in
Alaska.

Description

NRMS personnel sampled a pint bar adjacent a 130-acre alluvial terrace deposit on the Kobuk
River near the south route through Gates of the Arctic National Park. Material on site was field
classified as poorly-graded sand with gravel.

Laboratory data

Laboratory analyses of a single surface sample collected from this deposit suggest that material
will meet Standard Highway Materials Specifications for Selected Materials Type A and all
crushed aggregate products. Material may be too fine to crush. Results from sample 13-5754 met
Standard Highway Materials Specifications for quality (L.A. Abrasion and Degradation) for
Subbase, Base Course, and Surface Course.

Table 16. Laboratory data from 13-5751. (Parenthesis=number of determinations)

Site

% Gravel (+#4)
% Sand (-#4, +#200)
% Fines (-#200)
LA Abrasion
Degradation
% Moisture
Organic
Max density / %Opt.
moisture
Liquid Limit /
Plastic Index

USCS Classification
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PROJECT NAME:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining District Access

PROJECT NUMBER: Zggfgms
AKSAS NUMBER: G. Speeter
SAMPLED BY: - 5P ‘
GANP Sampling
MATERIAL SOURCE:
TEST HOLE NUMBER 13-5751 13-5752 13-5753 13-5754
DEPTH (feet) 0.0-0.5 0.0-0.5 0.0-0.5 0.0-05
LATITUDE N66.93473° | N67.02123° | N67.05587° | N67.05999°
LONGITUDE W154.46647°| W154.48839°| W154.08418°|W154.24056°
LAB NUMBER 13-5751 13-5752 13-5753 13-5754
DATE SAMPLED 2-Jul-13 2-Jul-13 2-Jul-13 2-Jul-13
% Passing 3" 98
2" 96
1.5" 94 100
1.0" 89 98 98
Gravel 4 75 86 100 97 94
0.5" 80 99 96 87
0.375" 75 98 94 82
#4 62 96 91 70
#8 52 93 87 62
#10 49 92 86 61
#16 39 85 82 56
#30 27 71 74 51
Sand %40 21 57 64 46
#50 17 38 45 29
#60 16 30 35 21
#80 13 17 20 8
#100 13 13 15 4
Silt/Clay  #200 10.2 5.4 55 0.7
0.02
Hydro 0.005
0.002
0.001
LIQUID LIMIT NV NV NV NV
PLASTIC INDEX NP NP NP NP
USCS CLASSIFICATION SW-SM SP-SM SP-SM SP
WGSa PGSa PGSa WGSa
USCS SOIL DESCRIPTION vé/Si&Gr) (w/Si) (w/Si) (w/Gr)
NATURAL MOISTURE
ORGANICS
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION 47 40
DEGRAD. FACTOR 84 88 70
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS
GENERAL COMMENTS Gradation is based on material passing the 3" sicve, according to Alaska Test Method T-7.

! Organic content determination is based on the results of the ATM T-6 test method.
(Soil descriptions shown in parentheses are based on field determinations.)
USCS Soil Description Abbreviations: WG = Well-graded: PG = Poorly-graded: E = Elastic: L = Lean: F = Fat
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e 147

SYMBOLS AND DEFINITIONS

BASIC MATERIAL SYWMBOLS TYBICAL LOG
YEAR-HOLE NUMBER 05-41
AEPHALT LAT/LENE OR STATION, QFFSET @ ko 210453, Ut 3
e ELEVATION Q) o 375
::: PEAT OATE LOG| 18 JUN
— WATER G 4@ N VALUE
CLar {C1 LTS 7 2
E FROZEN i PERGENT WSIBLE ICE
LEPTH SAMPLE INTERVAL
ST (S0} {FEET) 15.0Ke% STRATA CONTAST
%", |- CDEBLE OR BOULDER
POORLY GRADED SAND {Sa) ;’g‘%‘gf WL = 2] {FROM ALGER REACTION)

POORLY GRADED GRAVEL (Gr)
WELL GRADED SAND

WELL GRADED GRAVEL
BEDROCK {Bx), soft(Type)
BECROCK {Bv], hard(Typa)

SOFT OF HARD BEDROCK BASED DN DRILLNG RATE
NOTE

MAIN COMPONENT {UPPER CASE ... S0LID LINES)
MINOR COMPONENT (Tite Case .. DASHED LINES
OR SPARSER PATTERN)

BOULDERS {Boulders) 12"+

COBBLES [Cobbles) 1

GRAVEL 4T 3

ANGULAR FRAGHENTS 10+

SAND 200 0 4

SILT 200 T0 G008 mm
CLAT MINUS Q.005 mm

TEST RESULTS

_ E&-Z00 = % PASSING #2000 SIEVE

MM _ % = NATURAL MOISTURE

DRG __%& = ORGANIC COMTENWT

55 _ = S00IUM SULFATE L{?EEmam}

85f _ = SODIUM SULFATE LOSS[fine)

L = LOS ANGELES ABRASION

BEG _ = DEGRADATIGN

L _ = LIQUIE LUMIT (M = no walue)

Pl = PLASTIC INDEX [NP = nan-—plastie)

MISC.

Tr = TRME

=l = SLGHTLY

hi = HIGHLY¥

l.;f__ = WMH UNSPECIFIED AMGUNT
tla = CRYSTALS

TH = TEST HOLE

T = TEST TRENCH

TP = TEST FIT

REFUSAL

{T) Station value moy alse be on centerfine e Sta 210+53, €L

ar lat—lang

farmot e NELSETEY, W145.67890°

{@)W.0.= WHILE ORILLING, AD= AFTER ORILLING

& N vaLLE

INDICATES STANDARD PENETRATION TEST (14" LD,

2.0° D, SAMPLER DRMEN WITH 140 LB HAMMER, 30° FREE

FALLY AND 1S SUM OF 2nd AND 3rd 8" OF PEMETRATION.
PLAN YIEW SYMBOLS
& POWER AUGER TEST HOLE (TH]
E] HAMD AUGER TEST HDLE [TH)
& EXPOSED MATERIAL
+ PROBE
| HAND DL TEST PIT (TR}
iy DOZER/BACKHOE TEST TRENCH [TT)
g BODY OF WATER
"~ FLOW DIRECTION
A WASTE BERM
BANK
X x
oy SWRNP
TREELINE
SOIL DENSITY /CONSISTENCY DESCRIPTORS
RELATNE BLOWS,/Foar BLEWS /FodT
DENSTY (M) WALLE CONSISTEWCY (M) YALLE
VERY LOGSE <4 VERY SOFT <2
LOGSE =19 SOFT 4
MEDIUM DEWSE 11-30 FIRK 5-H
DEWSE -3 STIFF 89-15§
VERY DENSE > 5 VERY STIFF  16-30
HARD > 30
COLOR
Bk = BLACK =&RET  Tn=TAN
Bl = BLUE Or = ORANGE  Wh = WHITE
Bn = BROWN Rd = RED Y = YELLOW
Gn = GREEN
MOISTURE
dry = < OPTWUM*  DUSTY, ORY T0 THE TOUCH
maist  ~ OPTIMUME  DAMP, NO MISIBLE WATER
wet = > OPTIMUN*  VISIBLE FREE WATER

¥ OPTIMUM MOISTURE  FOR MAXIMUM DENSITY
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{ Peat and Organic Soil Classification System |

PEAT
WUl Classification
Corant »75%
Cortonl 25%
.ﬂmmﬂm Visual Manual Tesis
:;:mhu-u Humificadon w1 for FRer Conon
‘Warvs Diy Pmparasion -
indeins Wis 5o ing for Fitnr Conon
£ acd oporban ot [CATT) B Hy-ED oy —
bebmioe. - Fibar Contont | |- Fibar Contont | | - Fiber costers a
I APLE 6%
Name Slightly Organic Organic Neme Highly Organic Namo w/ Nama w/ DOrganic Organic Saprk Hamia Fbrka Foat
wnd Group Nama trom UECS. Name organics Nama Mamo Foat Paat Foat
from USCE trom USCS from USCE | | from USCS | | trom USCS | | from USCS
from USCS
(EW, SM, GW, (SW, SF. SH, GW,| |(SW,EF, SM GW | |(SW,SP, SN, GW, (CLorCH) | |[ML or MH) ] (o0 (PES) (PT-H) 5] Fn
MH, CL ata) GF, ain) GP, et} GF, GM, st}

Eessssssssssesssnsmmmm  [NCREASING ORGANIC CONTENT ﬁ



e DESCRIPTION AND CLASSIFICATION OF FROZEN SOILS
wnl
LB iy
Majof Goul - [Cude bt Comtudion on Sols Bubiect i Freazing and Thawing
—E"P—E = — —EE — - Padtirant Propsities of Froren Maledals ™
iy D o (5] et which muty b s esred by physkcl et . Cetnda
we—— N 4 nm‘ ulanm::lumn. (7) | Clanstadites (B ™
MB@M:I
Frintle e — Ir-Fiwce Terpariu Tha g ity of ks segregution in u sol & daril ko
::::'z;_‘:’“u::g_ [LDanaly and Vo Hato - -mdq—mhwkanmmyhmmnm
i ol ared hasd ) In Frozen State ity | functhan of grain size as fliows
Begragatmd Mo excans e ) | "h‘:'n (<) bk arel e 1 A Thawing b Phace Thiw.Sinbhe
s rurl viaitle by N pmageifying faciksuny, = an Water Corteat (Tolsl H ncluding cs) o
joal fully dagies of ice) Mat inergeni: sols contalniag 3 parcant of mane of grain e
weik) WAl Bendul TRV Tsstaion: Miocum, Lone. Mot prasanca [1 Brctibn than 0.02 maen i by weight arm foal
®  |oferyitals, of of lce costings amound ) Oravels, walgraded sands and ally sands, Mm—
Excwsa iz e —— | Stwgh F ] 13 deraly cuve, which
&) Compruasive mmn15|a3mmlhﬂhmb@mﬁwmhnmml
Pt 1l —— b) Tartalla baing Font-susceptihs. However, il tendancy to coour
Dscription of cryatals o Vx ey Bhaar ntadsedded with sther solts uascally reakes B irpracticsl 1o
Erzan ol Il Fer ice phedse, recend the following as |2) Adfreate o fesiclar Tham segatelnly.
o tostiigs o Boily chaned o fosl-suscaptbis undaf the above cilers we
Ve Lozsticn Sire .
Eagegated iou) | peticles . | — - Ekaly 1o devalop signifcant ice segregation sad Yost hasve if
i vl by Shape Pm' '"""'_ Waen al noimel tes with bes waber readly svsilable Suli 30
sy [icw 1 inch v Thm-llw}’m“. Pz en will Tl o Dhe thaw-uratabis calegery. Hewsved, ey ou
o bk B Uismlly alaes ba cessed en Dureeslabbs f hozes with auficint water to
thickemia) (b Thie-Unstaba | panmil icn segregation.
ke Cryutsd Stuciure [using opticnal
it ity | Eols dakied i nof-fiodl-suscaptible ("NF S) unded the above
&) Orlgiitation of Axss crarke whully coul withoul sighifeant e segiegation and ee
b) Ciystad slta et exact s indy be inideguate for same
|ow with sl lew + Sl o e} Crpatal shapa xception iy slso maull Bom meeer sol vaiktion
inchaions Typs mm::'mtﬂ” ) Panam ot Amangemart
Part il L] fen g
[(Crastar than 1
iresh iy i perrafionl areas, oo wedgen, pochats, veits, of cibel o
Dasctgtional | thickness) Lot rramy b fournd whie e of orgin B differenl fom Tt
Eaalaota) I e [ S“rm:::hmiz bed . Buith icn may ba the st of ong-time sutiecs
Etrata i of frary ba glachal of olfwi
.' ‘hn&nhnh-mhdm--mmdnhml

riches b @ tazen soll maes. Thay e o with |
el harve grown inlo veids preducisd by the frsazing sdien.

 high

wuﬂhﬁwhmmunmmnﬁawiqlhnmnuhl“ﬂ teminalogy shoukd be ted.

fadt i |8 b parenl and conlein only & Medtents rumbel of Bl bubtieale)

i trariucerd, bul sasentially sound end non-peivious

g codling funmanus voils, usuelly iblerosnieded and us iy meuling
thalting il ek bubbles of slong cryatal inleslecan fom presence of sell of other
ik b the widled, o om the fsazing of seliealed sivw. Thoeugh poiois, the
pelmiect s stustirel uhity,

s iow wivichy b rofied & oiharwise fommed ine g colsmae trysisl,
fvery iocusly bendwd together.

i et

Thaw-Saable Yoz soks do not, on thewieg, show oas of strength below nonmel, Kng-lime Buwed vales Howsvar, B ngessslon 1 the uraided spe i thal none of e

o produce delrkmentsl dellement.

o chipsing of brasking.

1o chipping or beem kg
Ertakls denotes & condlicn in which muterial s sasiy brehan up uader ight o

3

mm:umu dand roch

() Frazen soils ke e N groug miry on diske exeminlion indciy

Thaw-Uritable frares soils show on Sawing, sigaifcent kus of shength belos nomal, long-tre thewed
velus SN dignifzant seltment, s 8 dinect fell of the meling of ha eacess ks b he sl

o anifer lon b composed of conrie, ot of M equidemamionsl, ioe oyt
Ity bonded ogether.
e cn k n thaby paradal o wach
, patmially nomvsl to the diection of heaf kes and commonly in npested lyss.

ifad from Linel, K. A end Keplar, C
mmm

W, 1088, Descviption and Clesaifestion of]

U 8. Naticnal Academy of Schences, Publ. 1287, pp 481487,

of P Boat (1963), Lateyatte, IN,

i tha growth of ice ws datined inasas, leyars, vais
nd rssses in sols, commonly Ut el diys oolented romal o
ieection of haal ks

of kee within the voiis of the material by cyateline
nl-&u-uh-nh-nnnhmduuhmdmmm

frodun wilal occuplns apice i axces of T originel weids in e
sol. The oppealbe & true of Bazen seis in the V group

() Wetwan visual methods may be nedeguats, @ simple febd laat
to wid evakmtion of visleme of sxoas s cen be reda by plicing
sorve fozen soll i e amall jor, sloedng & o melt end observing
e quentily of auperratant weler as & pecosnt of tolel volume

(d) Whare special fores of e, such os hoaifroat, can ba
dialinguished, more mxplicd! description sheuld ba givan.

(i) Csarvar aturukd be carelul 1 aviki baig fitaled by sufteca
sevalchas of ial couling o B ke
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