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Introduction

In August 2014 NRMS (Northern Region Materials Section) Engineering Geologist IT Garrett
Speeter and DOWL HKM Geologist Paul Pribyl conducted geologic reconnaissance traverses in
7 areas throughout Gates of The Arctic National Park. This document includes test hole
locations, laboratory data, ground temperature data, and geologic/geotechnical interpretations
collected during that time. The seven areas presented in this report were selected by the National
Parks Service, DOWL HKM, and the Alaska Department of Transportation and Public Facilities
because they all contain geomorphologic landforms, geologic deposits, material resources,
and/or hazards that could impact the construction of the transportation corridor through Gates of
The Arctic National Park. Furthermore, these seven areas were explored to aid the National Park
Service in its attempt to define a practical, effective, route through Gates of The Arctic National
Park. Each area was investigated with a series of drilling supported foot traverses. Geotechnical
and geological information was collected in each traverse in areas selected in the field that best
represented the major features-of-interest in each of the seven areas. Time was also taken to
investigate recent and ongoing landslides in the Prospect Creek/Jim River area (located in the
proposed northern route on the far-east side approximately 92 miles east of the drilling footprint
for this study (Figure 1)). The Jim River Slides are useful analogies to potential geologic hazards
in Gates of The Arctic National Park and are directly related to the Ambler Mining District
Access project.

Comments are a synthesis of observations by Engineering Geologist II Garrett Speeter during a
helicopter supported drilling program initiated in the summer of 2014 and were aided by field
observations and oral communication with DOWL HKM geologist Paul Pribyl.

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.

This report represents the third phase of work completed on the Ambler Mining District Access
Corridor by NRMS staff. All three phases are summarized below:

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 by 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
NRMS personnel drilled material sites between Gates of The Arctic National Park and the
Koyukuk River using an air-portable CME-45 drill and Helicopter operated by Soloy
Helicopters. The final report was published in 2014 and is listed in the “Past Reports™ section of
this report.

1
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Phase 2 (this report)
NRMS personnel conducted 15 helicopter supported foot traverses in 7 areas of geologic interest
and drilled 108 test holes with hand augers to document geotechnical conditions relevant to the

selection process for determining a practical route through Gates of The Arctic National Park for
the Ambler Mining District Access Corridor.

Summary
In Summary the major discoveries in each area are as follows (Figure 3):

Jim River (Figure 1)
e Burning of forest and organic mat has led to rapid thawing of permafrost;

e Surface water has further accelerated melting and increased erosion leading to structural
instability and widespread landslides.

Legend

D akparks polygon
@® 2014 TH with 100% thawed soils
® 2014 TH with layers containing 25% Vi or greater
@® 2014 TH with Nbe-Nbn permafrost classes

s Proposed Southemn Route Altemative

o n = Proposed North Route
N

Figuel Location map Jim River slides.



Area 1
Potential muskeg hazard (Traverse 1 and 2);
Potential slope stability hazard (Traverse 2);
Fen and its groundwater recharge (Traverse 3);
Thermally unstable permafrost (Traverse 1 and 2).

Area 2
e Shallow bedrock in east-southeast part of area (Traverse 5);
e Thermally unstable permafrost (Traverse 4, 5, and 6).

Area 3
e Potentially thermally unstable permafrost (Traverse 7).

Area 4
e Shallow bedrock and thawed glacial deposits (Traverse 9);
e Thawed glacial deposits (Traverse 10 and 11).

Area 5
e Potential material site (Traverse 15);
e Potential borrow site (Traverse 12);
e Burned, thawed, loose silt analogous to soils at Jim River (Traverse 14).

Area 6
e Thermally unstable permafrost (Traverse 16, 17, and 18).

Area 7
e Potential muskeg hazard (Traverse 19).

Past Reports

Data and field observations from previous 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

Speeter, G. G., 2014, Material Site Report Ambler Mining District Access Phase 1
AKSAS 63812. Material Site Report, Alaska Department of Transportation and Public
Facilities, 113p.
Field Investigation

Fieldwork took place from August 16-28, 2014. Field investigations were completed by NRMS
Engineering Geologist II Garrett Speeter, DOWL HKM Geologist Paul Pribyl, and subsistence
advisers Alan Ticket (from Kobuk) and Harding Sam (from Alatna). Geologists completed 18

traverses in seven areas (Figure 4) of geologic interest along the north and south routes through
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Gates of The Arctic National Park. Areas of interest were selected based on interpretation of
aerial photographs and satellite imagery and observations made in the field. Test holes were
drilled along each traverse utilizing either a 3 inch SIPRE hollow stem core drill or a 2 inch
Tanaka solid stem auger drill to collect geotechnical information (Appendix B). Soils were
logged in the field in accordance with the Unified Soil Classification System. Test hole locations
were recorded utilizing a recreational grade Garmin 72 GPS receiver with an estimated position
accuracy of 50 feet and NAD83 geographic datum. Thaw consolidation analyses were performed
on SIPRE cores in the field (Appendix B). Samples were collected from auger cuttings, drill
cores, or test pits excavated in the field. Samples were submitted to the Northern Region
Materials Laboratory in Fairbanks for analyses that include: moisture content, organics content,
gradation, and quality analyses (LA Abrasion and Degradation).



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 T27 C136
Minus #200 Gradation T11 C117
Hydrometer T88 D422
Liquid Limit T89 D4318
Plastic Limit T90 D4318
Moisture Content — Aggregate 1255 C566
Soil T265 D2216
Organic Content (Burn) T267
Proctor T180 D1557
USCS Classification D2487
Fine Specific Gravity T100 D854
Coarse Specific Gravity T85 D127
Quality Tests

Degradation T13
Los Angeles Abrasion T96 C131
Sodium Soundness T104 C88
Nordic Abrasion ATM 312

Soloy Helicopters.



Notes on slope stability near Jim River and thermal instability of permafrost

Widespread fires near Jim River/Prospect Creek during the 2013 field season resulted in damage to the forest and organic mat which reduced its effectiveness as an insulator. Heavy rains in this area during the 2014 field
season contributed to extensive thaw in thermally unstable permafrost near the Jim River/Prospect Creek area and increased erosion (Figure 3). In 2012 areas shown in the photos were un-burned and stable. Recon data
collected by NRMS field studies in 2013 and 2014 (see past reports section) suggested that frozen soil near the surface was thermally unstable around the ice road to Bettles. Temperature data presented later in this report
shows relatively high temperatures in permafrost could be commonplace throughout the corridor, and at least within Gates of The Arctic National Park. The 2014 landslides around Jim River presented below provide good

evidence that frozen soils at this latitude are thermally unstable and can easily result in structural failures if the organic mat is compressed, removed, or burned and/or exposed to surface water that accelerates melting and
erosion.

pesi




T B
(BCEs s
e

" Nutivakti Lake Kobuk River

Area 3

v

Figure 4. Project area map.

® 2014 TH with 100% thawed soils

@® 2014 TH with layers containing 25% VI or greater

® 2014 TH with Nbe-Nbn permafrost classes
Proposed Southern Route Alternative

e Proposed North Route

: D akparks polygon

*Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning visible ice.

7




e acvim

2

2014

=

T

4y

e of The Arcti

P AR

LB : r‘:

Figure 5. Geologic map of 2014 project area.*Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning visible ice.

¢ Nation

TR

IpEE T

T

R e

a

Park Reconnaissance Drilling Areas

2 V]

8

Milesiy N
Y]

1\( Legend

S54L
‘R

IH

amilt

D s

s B Sl 1]

on, 2002 \

’1Hgnuu

e S

® 2014 TH with 100% thawed soils ;
@® 2014 TH with layers containing 25% VI or greater _ 1
&® 2014 TH with Nbe-Nbn permafrost classes

Proposed Southern Route Alternative

== Proposed North Route

= akparks polygon

1




1421112}
b1 421110

1471109
14¥1108

Nutuvukti Lake

Legend

Glacial_Outwash_Deposit.
Fen
2014 TH with 100% thawed soils
: 2014 TH with layers containing 25% VI or greater
N 2014 TH with Nbe-Nbn permafrost classes

0 500 1,000 : 2,000 3,000 4,0?:0 e Proposed North Route
eefl]

Figure 6. Map of Area 1. *Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning visible
ice.

9



Area 1 is located on the west end of the northern route through Gates of The Arctic National
Park at the north shore of Nutuvukti Lake. This area contains potential design hurdles including
Muskeg (Traverse 1 and 2), thaw-unstable massive ice (Traverse 1 and 2), unstable soil slopes
(Traverse 2) and the Nutuvukti Lake Fen (Traverse 3).

Traverse 1
Table 2. Summary of traverses in Area 1.

Hole ID Type Equipment General geologic description

installed depth
14-1100 SS none Ice rich silt and massive ice 10
14-1101 SS the;si’stor Ice rich silt and massive ice 15

and data

logger

14-1102 SS none Thawed silt 4
14-1103 SS none Ice rich silt and massive ice 6.5
14-1104 SS none Thawed silt above glacial outwash (silty sand with gravel) | 6
14-1105 SS none Thawed silt above glacial outwash (silty gravel) 8
14-1106 SS none Ice rich silt and massive ice 8.5
14-1107 SS none Thawed silt above glacial outwash (gravel) 7.5
14-1113 | SIPRE none Ice rich silt and massive ice 5

Test holes drilled in Traverse 1 (Figure 6 and Table 2) intercepted either thawed or frozen silt
that varied in thickness from 5 feet thick to at least 15 feet thick. Three out of nine test holes in
Traverse 1 encountered sand and gravel deposits beneath the silt layer. Design relevant data
collected by Traverse 1 is as follows:

e Thaw consolidation tests from cores collected from SIPRE hole TH14-113 reported:
e 29% consolidation from samples collected at depths of 1 to 2 feet;
e 30% consolidation from samples collected at depths of 2 to 3 feet;
e 75% consolidation from samples collected at depths of 3 to 5 feet.

e TFive test holes (Table 1) in this traverse intercepted silt with massive ice to depths of at
least 8.5 feet. Test holes that encountered massive ice were often located next to areas
with thawed silt (as evidenced by nearby test holes) this suggests that ice along the
traverse is thermally unstable.

e Table 3 shows the temperature readings measured by the thermistor and data logger
installed in TH14-1101:

10



Table 3. Temperature data from data logger installed in TH14-1101 data measured 8-27-14.

Sensor number Depth (Feet) Temperature (°C)
15 1 1.692
16 3 0.314
17 5 -0.690
18 7 -0.878
19 9 -1.067
20 11 -1.129
21 13 -1.129

e Thermally unstable ice intercepted by test holes in Traverse 1 will be more susceptible to
thawing if the organic mat is compressed and/removed during the construction process.
Soils containing massive ice intercepted by test holes in Traverse 1 are thaw-unstable and
have the potential to consolidate 75% or more which will lead to significant structural

damage if thawed.
Traverse 2
Table 4. Traverse 2.
Hole ID Type Equipment General geologic description Total
installed depth
14-1114 SS none Ice rich silt and massive ice 10
14-1115 SS none Ice rich silt and massive ice 10
14-1116 SS none Ice rich silt and massive ice 8
14-1117 SS none Silt over colluvium (Silt with schistose gravel) 5
14-1118 SS none Colluvium (Silt with schistose gravel) 3
14-1119 SS none Colluvium (Silt with schistose gravel) 5
14-1120 SS none Colluvium (Silt with schistose gravel) 5
14-1121 SS none Silt over colluvium (Silt with schistose gravel) 3
14-1122 SS none Colluvium (poorly-graded gravel with silt) 7
14-1123 SS none Ice rich silt and massive ice ~ 7.5
14-1124 SS none Ice rich silt and massive ice 7
14- SIPRE 32205‘6/(1)‘11 Ice rich silt and massive ice 5.5
1124.5 Data Logger

Test holes in Traverse 2 (Figure 6 and Table 4) intercepted frozen silt with massive ice on the
west side of the traverse and colluvium on the east side of the traverse. Design relevant data
collected by Traverse 2 is as follows:

e Massive ice and frozen silt encountered on west side of Traverse 2 is at least 10 feet deep.

The existing “Final Alignment” trends mostly through colluvium near Traverse 2.

Colluvial deposits are typically thawed.
Thaw consolidation tests from cores collected by SIPRE TH14-1124.5 reported:
e 78% consolidation from samples collected at depths of 3 to 4 feet;

e 50% consolidation from samples collected at depths of 4 to 5 feet.

11




e Landslides converted to minor drainages and tree trunks bent down slope near 14-1120
suggest that the colluvial slope is undergoing minor landslides and solifluction creep. Soil

slope stability may be a concern where the proposed alignment skirts the hillside near
Traverse 2 and along Nutuvukti Lake.

e Temperature data recovered by NPS HOBO logger S/N10580601 reported temperatures
just below freezing at a depth of 6 feet, suggesting that frozen soil in this area is

thermally unstable and a <1° temperature rise would cause widespread melting in this
area.

e Thermally unstable ice intercepted by test holes in Traverse 2 will be more susceptible to
thawing if the organic mat is compressed and/removed during the construction process.
Soils containing massive ice intercepted by test holes in Traverse 2 are thaw-unstable and
have the potential to consolidate 78% or more which will lead to significant structural
damage if thawed.

e Thermally unstable soils and increased erosion observed in Traverse 2 suggest that this
area could have widespread slide problems similar to those seen in Jim River if the
organic mat is disturbed or the forest is burned.

Figure 7. Temperature data from HOBO logger installed in TH14-1124.
Hom 10580801 NPS

=—Temp, °F (Surface)
===Temp, °F (Depth)
& Coupler Detached
¥ Coupler Atached
@ Host Connected

X End Of File

100

00

80

b @

30 T - T T T
a8/t 08/18
0811714 12:00:00 A\l GMT-08:00

08/31
0801414 12:00:00 Al GhT-08:00

12



Traverse 3

Table 5. Traverse 3.

Hole ID Type Equipment General geologic description Total
installed depth
14-1108 SS none fen 10
14-1109 SS none fen 9.5
14-1110 SS none fen 8
14-1112 SS none fen 8

Test holes drilled in Traverse 3 (Figure 6 and Table 5) were drilled in the fen (Figure 6, outlined
in red) in the southwest corner of Area 1. Design relevant data collected by Traverse 3 is as
follows:

e Test holes in the fen intercepted approximately 8 to 10 feet of floating organics in water,
at a depth of approximately 5 feet the organics become noticeably more decomposed and
contain some silt.

e At depths of approximately 8 to 10 feet the fen is sitting on cold, possibly frozen, silt
with gravel. Most of the aggregates observed were graphite schist.

e Water supply for the fen appears to be from drainages flowing through glacial outwash
deposits to the north. These drainages are visible in the Area 1 map (Figure 6).

e Groundwater recharge to the Nutuvukti Lake Fen appears to be coming from drainage
flowing through glacial outwash deposits to the north. This observation is consistent with
observations published by Swanson, 1995. Diligent planning will be required to insure
construction does not interfere with drainage recharge of the fen.
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Area 1 Photographs

installed in TH14-1101.

Data Logger

8

igure

F
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Figure 9. Glacial outwash deposit west of TH14-1100.

Figure 10. Helicopter landed on Fen.
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Area 1 Test Hole Log
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CON_USCS 08 28 07,GDT 3/515

NR AKDOT TEST HIOLE LCG - US

S 2014 GOANP DRILLING GPJ NR AKDOT PR

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Noithern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1100
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled 817/2014-8/17/2014
Field Crew P pribyl o Equipment Type Hand Auger ____ Station, Offset
Weather 50F. Rain.
TH Finalized By __ G. Speeter Vegetation Willows. tundra grasses. scattered black spruce  Elevation
Sampie Data Ground Waler Data GENERAL COMMENTS.
T Wnle Driing | ARetfriog | Drilled near glacial outwash deposit.
- = & Depthin ()
2 H |5 T
3 [y - ;; 2 ime
el ez Bl B S g Eds Date
= | 2125 2|5 8 & 5 Symbal
O s} [S]ie) =3 z o o fre
S — SUBSURFACE MATERIAL 0
Gn ORG MAT
Gy SILT
wet
b ] = 1 E
Gy SILT
Nbe ]
= 24 2 4
Gy SILT
Vs, Layered ice structures. 85% VI visual estimate.
- 3 A - 3 4
g
4 4 7 4
S /
o 5 5
v g
— 6 —~ 6 -
- 7 4 / 7 4
- 3 g /' 8§
- 9 | 9 -
10 +— | ROH 10 -

i
{ Note Unless othenvise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 1401 hammer with 30-in. drop D CHE Autc Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG

Sheet10f2

&

PJ NR_AKDOT _PRECON_USCS_D5_28 07 GDT 3/61

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1101
Project Number AKSAS 63812 Total Depth 15 feet
Field Geologist _ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled 817.2014-8 14
Field Crew p.prioyl Equipment Type Hand Auger Station, Offset ~ .
Weather SOF. Rain. Latitude, Longitude
TH Finalized By _ G. Spester Vegetation Willows, tundra grasses. scatterad black spruce  Elevation
| Sampie Data Groung Watsr Data GENERAL COMMENTS.
“nle Diing Atier Drifing
3 z E Depthin (7t )
= £ o:q; 3| 8 |s E $1el 2 |Date
HEHHERRR 1 IHE A
& o [om i =| 2 B ia|3Zz|l&| 6
S—— SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Bn Sandy SILT
wet, hi Org
- l - 1 ~
SAMPLE 14-5102 (1.3-3.0): ML, 57.5% -200, NM 65.8%, ORG 12.4%, NV.
NP i
- 24 2
- 3 - 3 =
- 4 — 4 -
&
" 5 5
S0 Bn Sandy SILT :
- hi Org, Vs, organic-matrix and linticular ice structures
L 6 - 6
- 7 A 7 4
! SAMPLE 14-5103 (7.0-9.0): ML, 55.7% -200, NM 55.5%, ORG 10.7%, NV, !
NP :
= 8 g g
- 9 9 -
10 +— 10 4

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING G

Note: Unless othenwise noted, ak samples are taken with 1-3/8-in. 1D Slandard Penetration Sampler drven with 140 1b hammer with 30-1n. drop

[ CME Auto Hammer

[] Cathead Rope Method
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GDT 351
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€

10

FINAL TEST HOLE LOG A
STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number _14-1101
Geolegy Section —
313 z
R £ |23 g
Sl iel s 85| Bsle 2
a o |od | 2| Z @ |wm| S22k &
10 SUBSURFACE MATERIAL
L 11 , 11
. Y a — 1"
Nk Wh ICE 1
% wi Silt
=
D::
-
r 137 SAMPLE 14-5104 (13.0-14.5): ML, 86.9% -200, NM 108.8%, ORG 10.1%, 13
NP
—.\e
\Y-
o 14 A ” 14 4
Lesened 13 4 BOH

Drilling Notes: Installed PVC Casing and 15 thermistor string with data logger.

CON_USCS 05 _26 0

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT PRI
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FINAL TESTHOLE LOG

STATE OF ALASKA DOT/PF
Noithern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1102
Project Number AKSAS 63812 Total Depth 4 feet
Field Geologist _ G. SPEETER Material Site Thawed silt Dates Drilled 8/17/2014-8177
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset
Weather SOF. Rain. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation Dvarf black spruce. tundra grasses. Elevation
H Sampie Date Groung Water Data GENERAL COMMENTS
Ve Dding | ARevine | Seattered thaw boils nearby. Shallow standing water.
3 z '; Depthin {ft )
g & _ € Zﬁ 3 g Time
- € 1o~ =| 5 8 n§5( 2 | Date
a o jom | Z o lo| 3Z|&
E— SUBSURFACE MATERIAL 0 -
Gn-Bn ORG MAT
Bn SILT
w/ Sand
wet, hi Org
SAMPLE 14-5105 (0.5-2.0): ML. 73.6% -200, NM 78.6%. ORG 15.6%, NV,
- 1A NP 14
- 2 — ’_7 -
BnSILT
P w/ Sand
L 3 = wet, hi Org, water possibly peirched on ice. 3 4
Z SAMPLE 14-5106 (2.5-3.5): ML, 72.5% -200, NM 62.7%, ORG 9.0%, NV,
NP
| A 4
4 A 4~
=
oY
4]
5
o
o'
&
w
O
(23
3»
2
<
o
ul
«
L4 4 4
&
]
ii
e
z
I
GL - i
]
Z.
=
¥ 4
[a
ai
H
Qo - —
<
]
oy
(63
fo3
35
o}
Sl
o
pt
]
I
2:13 4
H
&
a i 4
<
& Note: Unless othenwise noted. all samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 14016 hammer with 30-in. drop 3 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 Distric Access Test Hole Number 14-1103
Project Number AKSAS 63812 Total Depth 3 feet
Field Geologist _ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled 8/17/2014 - 87172014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset R o
Weather SOF. Rain. Latitude, Longitude N67.03689. W154.7377
TH Finalized By __ G. Speeter Vegetation Tundra grasses. black spruce. tussocs. Elevation
Sampie Data Ground Watsr Data GENERAL COMMENTS.
Yiika Driling Abar Dritiing
- = @ Depth in (ft)
2 -l 2l o = [T
N N 5 IE| 3 S =
2| Slexi gl 51 8 |2| £8lc| 2 [Date
| 5128155 5 |E|B3|3| & o
a | o lom|=| Z B lo| S3z|d] O
— 0o SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Gy SILT
wet, Nbn
|5 1 1 4
. 2 - 2 -
! Gy SILT
| wet, Vs, Ice structures unidentifiable.
| = :;?D 3 - 3 -
=
» SAMPLE 14-5107 (3.5-5.0): 88% -200, NM 138.2%, ORG 15.8%
o I 1
f g /
o <
Q
5
&
o 3 ; -
8 ? Gy SILT :
8 wet
@ p
3,
Q Ve
O g
[ 6 7 6 -
e
15}
o >
g ~Inon
[i 4]
gt
Y
oL i 4
9
z
&
z J
'S
£
QL -] a4
=
8
A
o
pe
o
S | 4
r
pr
o
b 4
I
w
et
9]
=] d o4
B3
4
-4

: Note: Unless othenwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib. hammer with 30-1n. drop. [:] CME Auto Hammer D Cathead Rope Method
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0B_28 07 GDT 3/615

S

NR AKDOT TEST HOLE L.OG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECON_USC

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geolegy Section
Project Ambler Mining Distric Access Test Hole Number _14-1104
Project Number AKSAS 63§12 Total Depth 6 feet
Field Geologist _ G. SPEETER Material Site Thawed silt above glacial outwash Dates Drilled 8172014 -8
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset _ e
Weather SOF. Rain. Latitude, Longitude 03584, WI54.73688
TH Finalized By __ G. Speeter Vegetation tundra grasses. black sprucs. tussocs, blue berries Elevation
Sampie Data GENERAL COMMENTS.
Pretty dry area
3 oy E Depth in {ft )
2 H 2
;5 g - E, ; Time
o i -8 - 3 2 g Date
z :.‘i ?—3_5_ :; £ 5 é § Symbl
[=) [s} omn = z o o w
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
Gy SILT
wet, hi Org
1 1 4
- o A=
- SAMPLE 14-5108 (2.0-4.5): ML, 91.5% -200, NM 74.2%, ORG 13.5%, NV, -
NP
5
Ed
< 3 A 3 4
:/‘:
v
4 o 4 4
5 5 -
Gy-Bn Silty SAND
w/ Gravel 7
wet, Soil call based largly on drill reaction.
— 6 A BOH. 6 -

Note: Unless otherwise noted, ak samples are taken with 1-3:8-in. 1D Stendard Penetration Sampler drven with 140 b hammer with 30-in. drop. ] cME Auto Hammer [} Cathead Rope Method

22



5

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-110%
Project Number AKSAS 63812 Total Depth 8 feet
. Field Geologist _ G. SPEETER Material Site Thawed silt above glacial outwash Dates Drilled 014 -
Field Crew P. Priby] Equipment Type Hand Auger Station, Offset _
Weather SOF. Rain. Latitude, Longitude N
TH Finalized By  G. Spester Vegetation Willows, blue berry bushes Elevation
Sampte Data Groy GENERAL COMMENTS
small drai
g g g Depth in (ft)
g .; _ € 2 é” Time
= < ”i 3 H 3 s c 2 | Date
S A 3 & [smo
a o |0m =] Z SRR s 6
——1 0 SUBSURFACE MATERIAL o
Gn ORG MAT
Gy SILT
moist to wet, hi Org
1 ' SAMPLE 14-5109 (1.0-5.0): ML. 92.1% -200. NM 69.2%, ORG 11.1%, NV, 1
NP
o ’_7 ~ 2 =
- 3 < 34
=
2
-< | 4 44
:/l:
3 Gy SILT 3
w/ Sand
moist to wet |
g SAMPLE 14-5110 (5.0-6.5): ML, 80.5% -200, NM 50.6%, ORG 8.8%, NV,
Z NP
L 6 - 6
- 7 A - 7 4
Gy Sitty GRAVEL
moist to wet, Soil classification based mostly on drill reaction
______ s - A g -
Mote: Uniess othenwise noted, ak samples are taken with 1-3/8-in. 10 Stendard Penetration Sampler drven with 140 1 hammer with 30-in. drop D CME Auto Hammer D Cathead Rope Method

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT _PRECON_USCS 045 28 DY GDT 3/5/1
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1106
Project Number AKSAS 63812 Total Depth 8.5 feet
Field Geologist __ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled 8/17:2014
Field Crew P. Pribw] Equipment Type Hand Auger _ Station, Offset
Weather SOF. Rain. Latitude, Longitude
. THFinalized By __ G. Speater Vegetation Black spruce. tundra grasses. blue berries. Elevation
Sampe Data Ground Watar Data GENERAL COMMENTS
e Disitng ARer Drfing
o = g Depth in {ft )
% & N e |2 3 § Time
1 €123 5l 5 8 2| Eslel 2 [vawe
f ; :%%% g 5 §§§§ & Symbol
& a |0m =| 2 s lo| SZ|d|
S——t SUBSURFACE MATERIAL 0 -
Gn ORG MAT
r 1 BnSILT 17
w/ Sand
wet, Nbe J
SAMPLE 14-5111 (1.0-2.0): ML, 79% -200, NM 81.0%, ORG 14.1%, NV.
NP
= e ’_7 -
- Gy-Bn SILT
wet. Vs, vein and lenticular ice structures
= 3+ 3
SAMPLE 14-5112(3.5-5.0): ML, 93.3% -200. NM 66.4%, ORG 12.0%, NV.
NP
SR I 47
s g
o o« =
R
5
& 5 5
<,
m
O
123
3, 4
F4 3 Gy-Bn PEAT
3 ] wet, Vs, organic ice structures
€ 6 6 -
I Gy SILT
§ wet, Vs, vein and lenticular ice structures
© 4
z 7.
2 7k
O i -
2 7 Gy SILT 7
3 wet, Nbe
14 J
]
4
g
at 8 - 8 -
*
5
oy
Y el
fag
35
]
Sk . 4
iy
fe]
N
%
g
=
o
a 4 .
<
% Note: Uniess othenwise noted, ak samples are taken with 1-3/8-in. 1D Standard Penetration Sampler draen with 140 (b hammer with 30-1n. drop D CKE Auto Hammer G Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

GPJ NR_AKDOT_PRECON_USCS 08 28 07 .GDT 3615

Project Ambler Mining Distric Access Test Hole Number -1107
Project Number AKSAS 63812 Total Depth feet
Field Geologist __ G. SPEETER Material Site Thawed silt above glacial outwash Dates Drilled _§/17/2014- 87172014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset ~ .
Weather S5OF. Rain. Latitude, Longitude N 154,73368
TH Finalized By _ G. Speeter Vegetation Tall grass. black spruce trees. Elevation
I Sampie Data Ground Water Dafa GENERAL COMMENTS.
fiute Driing | ABstSVENS | Area likely has standing water during wet season.
3 3 g Depth in (ft)
g & . € |2 % g | Time
2| Slex gl 5| 8 |2| 28|c] 2 [Dawe
S| § i8R 2|5 o5 B[ 238 5 [smoa
Q =] oo = z mn | DZ |w (U]
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
wet, Wet grass
- ] - 1 -
Rd-Bn PEAT
wet
- 2 — 2 4
Gy SILT -
wet
r 37 SAMPLE 14-5113 (3.0-5.0): ML, 90.9% -200, NM 57.0%, ORG 11.9%, NV, 7
NP
5
£o
- } 4 4 ;:: 4
5 - 5 -
- 6 — 6 -
Based on drill reaction
L 7 4 7 4
BOH

NR AKDOT TEST HOLE 1.OG - USCS 2014 GOANP DRILLING

Note' Unless othenwise noted, al samples are taken with 1-3:8-in. 1D Standard Penstration Sampler drven with 14616 hammer with 30-in. drop.

[0 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 Distric Access Test Hole Number 14-1108
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist __G. SPEETER Material Site Fen Dates Drilled §/18/2014-8/18/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset i
Weather SSF. Nice. Latitude, Longitude N
TH Finalized By __ G. Speeter Vegetation Fen Elevation
Sampie Date Ground Watar Data GENERAL COMMENTS
ok Drding Ahet Duiting
z = T Depthin (ft ) 05
2 $ gl o g2 [ Time
B w € P = o 2
E=4 o 9 a3 a 55 ©
AR AtHHE RN IHE S ¥
[} [s] oD E z o o 3Z |« o
0 SUBSURFACE MATERIAL 0
ORG MAT
wet, floating organic mat. Fen.
) 4
. 1 - 1 A
- o 2
= 3 3~
g 4 4 4 -
&
-
o
5 5
&
g < 5 5
I ORG MAT
[ w/ Silt
3, wet, Wet decomposed organics with silt
g
o
_X:A(}
ar- 6 6 -
|5
[a]
g
<
Z
>
[«
[ 7 4 7 4
9
2
o
& ]
[a3
o
O 8 §
2 Gy SILT
3 w/ Gravel
a wet, cold but not frozen.
ol
o
Sk 9 - 9 -
513
5
[e]
I
I
uf
i.
-
g1 04— L Rt 10 4
<
’—‘7{ Note: Unless othenwise noted, aff samples are taken with 1-3:8-in. 1D Standard Penetration Sampler draen with 140 b hammer with 30-in. drop [::\ CIE Autc Hammer D Cathead Hope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1109
Project Number AKSAS 63812 Total Depth f¢
Field Geologist _ G.S TER Material Site Fen Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset :
Weather SSF. Nice. Latitude, Longitude _
TH Finalized By G. Speater Vegetation Fen Elevation
Sampie Data Ground Watar Data GENERAL COMMENTS.
ik Drii AR Drifing
3 z 5 Depth in () 05
R I g |3 g [me
By BlE QR Ey i
T : 125 3| E E 1E| 23|58 & |symbal Y
Q [s} om ;= z fis} 0| DZ | ]
0 SUBSURFACE MATERIAL 0 -
Gn-Bn ORG MAT
wet, Organic mat in water. Fen.
b 4 ]
e 1 1 -~
1 2 - 2 -
- 3 - 3 -
£- 4 4 4+
@
Bl
a B
g S| .
& e | 2 2
o
O
o
:)‘
2
a
o
4"?
?Ll—- 6 6 -
&
a
K
o
z
o
(U3 7 4 7 -
1]
z
ot
& |
=3
o
2 § Gy SILT l
& w/ Gravel
@ wet, Cold but not frozen
o
)
St 9 - 9
o
o
e}
I ,
P L ZBo” J
0
ul
s
=
19}
a 4 d
<
%' Hote: Unless othenwise noted, akl samples are taken with 1-3:8-in. 1D Slancard Penstration Sampler drven with 14016 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

Field Geologist _ G. SPEETER

Field Crew

FINAL TESTHOLE LOG

Project Ambler Mining Distric Access Test Hole Number _14-1110

Project Number AKSAS 63812 Total Depth 8 feet

Material Site Fen Dates Drilled 81872014 - 8/18/2014
 Equipment Type Hand Auger Station, Offset

NG GPJ NR_AKDOT_PRECON_USCS_04_28 07 .GDT

Weather SSF. Nice. Latitude, Longitude _
| TH Finalized By __G. Spester Vegetation Fen Elevation
Sampie Data Ground Watsr Data GENERAL COMMENTS
ends Dring Ahe Daifing

) = ® Depth in (ft) 05

2 3 2

3 N € E| 2 § Time

2l el R

ez g2 2005 8| gE|s g™

£ | B |88 5008 |E|£21B] & |Symeol Y

=] O jom z @ jof D7 fu o
T SUBSURFACE MATERIAL 0 -

Gn-Bn ORG MAT
wet, Organic mat in water. Fen.
¥y

= 1 - 1 4
= 2 4 24
L 3 3 4

5

3

2y

< 4 A 4 A

B

w”

5 5
- 6 ~ 6 4
= 7 4 7 -
SN g
Note' Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 b hammer with 30-in. crop [0 CKEAuto Hammer [ Catheac Rope Method

NR AKDOT TEST HOLE 1.OG - USCS 2014 GOANP DRILL
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number  14-1112
Project Number AKSAS 63812 Total Depth 8 feet
Field Geologist _ G.SPEETER Material Site Fen Dates Drilled _8/18/2014-8/18/2014
Field Crew _ EquipmentType HandAuger Station, Offset
Weather SSF. Nice. Latitude, Longitude
TH Finalized By _ G. Speater Vegetation Fen Elevation
Sample Data Ground Water Data GENERAL COMMENTS
Yoty D AaTiling | Re-charge from drainage flowing through glacial drift deposits to
3 s Depth in (f) north.
£ > e g | Time
il [y € a
& ER PR I é ‘j Date
€ S jcg i 2| & £
= | 2185 5| 5| B8 & [ symool Y
a [s] om i E z fis) 2
0 SUBSURFACE MATERIAL 0 4
Gn-Bn ORG MAT
wet, Organic mat in water. Fen.
) 4
= 1A 1
- 2 4 2 -
r 31 34
=
2
56
£- < 4 A 4 4
EX o
EII
N -
oY
o
5
o
g‘ 35 5
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% Note: Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 1b hammer with 30-in. drop D CIE Autc Hammer D Cathead Rope Kethod
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1113
Project Number AKSAS 63812 Total Depth S feet
Field Geologist _ G. SPEETER Material Site fee rich silt Dates Drilled 81872014 -8/18/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset

28_07.GDT 3/515

Weather S5F. Nice. Latitude, Longitude 56’.039 56
TH Finalized By __ G. Spezter Vegetation Elevation
Sampie Data Ground Watar Data GENERAL COMMENTS
ke Diding ARa Trfing
3 = @ Depthin ()
:f» é _ € E ? g | Time
- R P T 5 § e % 8lec| g |Date
S| 5088 S| 8 5 B E5|E] B [smom
IS a lom =] Z @ lo|Sz|o] O
— o SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Bn PEAT 4
wi Silt
wet
L 1 A 1 4
Gy-Bn SILT
Org, Vs, 25% visible lenticular ice structures. Field lab tests achieved
29% thaw consolidation.
5 SAMPLE 14-5113 (1.0-2.5): NM 99.3%, ORG 11.7%
- 29 - 2 4
5
=g
o~ Gy-Bn SILT
= hi Org, Vs, 30% visible pore and organic ice structures. Field lab tests
L 3 achieved 30% thaw consolidation. 3 4
l SAMPLE 14-5115 (2.5-3.5): NM 200.2%, ORG 14.7%
Gy-Bn SILT
hi Org, Vs, Layered ice structures. Field lab tests achieved 80% thaw
L 4 2 consolidation. 4 4
21 SAMPLE 14-5114 (3.5-4.5): NM 117.4%, ORG 13.8%
i 5 A 530 O 5

Drilling Notes: SIPRE Hole

L

GPJ NR_AKDOT_PRECON_USCS D4

1
1

i

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING

Note' Unless othenvise noted, ak samples ara taken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 b hammer with 30-in. drop D CIME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG

S 2014 GOANP DRILLING

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1114
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled §/19/2014 - 8/19/2014
Field Crew P.pribyl Equipment Type Hand Auger Station, Offset .
Weather 60F. Hot. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Elevation
Sampie Data Ground Water Data GENERAL COMMENTS.
Tenle Diting | AhmDitng | Test hole drilled adjacent small lake
z g z Depth in (ft )
§ & . € | g | Tme
= | € |ex 5 8 e | g [pae
€ £ €2 a > 8 st &
= | 8 |g8 51 8 |k 31 b [symoal
o} [s] om z o o w O
0 SUBSURFACE MATERIAL 0
— ORG MAT -
Gy SILT
wet, Nbe i
L 1 14
o 24 2 4
Wh-Bn ICE
wi Silt
Vs, Massive ice structure with occasional silt in layers.

- 3 4 3 4
£ 4 4 -
@

&

i

Y

g < |3 5 -
w7

B =

3

P

(o]

O

43

- 6 6 -
'él SAMPLE 14-5115.5 (6.0-7.0). NM 105.4%

a

z

<

z

o

(U 7 4 7 -

- S 4 S =
3
n
3
Q
9= 9 - 9 -
u
i
]

I
-
ur
e
8
2] 10 — 10 4
‘; Mote: Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 (b hammer with 30-in. drop. D CIME 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 Distric Access Test Hole Number 14-1115
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled 8/19:2014-8/19/2014
Field Crew _Pprbyl  Equipment Type Hand Auger N ______ Station, Offset -
Weather 60F. Hot. Latitude, Longitude N
TH Finalized By __ G. Speeter Vegetation Dry tussocs with 3-150 tall black spruce trees  Elevation
Sample Data Ground Water Data | GENERAL COMMENTS:
Wida Diding Ahai Tifing
2 oy ® Depthin ()
;50:35853“5:20620
§§§§%§§§§§§§Smbs.
a | o |om =] Z @ lo| dZz|a] O
j—— SUBSURFACE MATERIAL o -
Gy SILT
wet, hi Org
r 17 Gy SILT !
Vs, Layered ice structures separated by frozen silt.
SAMPLE 14-5116 (1.3-9.5): NM 148.8%, ORG 14.0% J
- 2 4 2 4
e 3 ‘; -
Zr 41 4
jaY
[ul
&
gr< |5 5 -
wl %
S
3.
b
[o)
o
&
o 6] Wh ICE 61
153
(=}
é:
i4
z
.
ol 71 7 -
(=3
o
g 8 8
3 v Gy SILT )
& Vs, Layered ice structures separated by frozen silt.
3
@
Sk 9 - 9
i
o]
T
.
0
uk
u
= g
1) "
Eh 10 +— <l BOK 10 -
x
z

| Note® Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Stancard Penetration Sampler drven with 140 b hammer with 30-in. drop D CIE 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 Distric Access Test Hole Number _14-1116
Project Number AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled _8/19/2014- 87192014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset -
Weather 60F. Hot. Latitude, Longitude _
TH Finalized By __ G. Speeter Vegetation Drv tussoes with 3-151t tall black spruce trees  Elevation
i Sampie Data Groung Water Data GENERAL COMMENTS.
Dsiiing ARt Drifirey
3 = T Depth in (ft)
@
£ & c (2|3 g | Time
z < b 5 3 i gy e Date
o S lay g 5 S el €51t 2
TE é‘ gu_g_ ‘% §3 é g §§ E 3:— Symbo!
& & |om =| Z & ol 32|c] O
T SUBSURFACE MATERIAL 0
Gn-Bn ORG MAT
Gy SILT
hi Org
o Gy ST !
Org. Vs, Cm scale reticulate ice structures. 50 to 75% V1.
SAMPLE 14-5117 (1.0-5.0): NM 59.4%
r 2 N ;‘l -
- 3 g 3+
-
2
E_l’i
< 4 A 4 4
:I.:
7
5 3
2 3 . Gy SILT .
ol 7 Org, Cm scale reticulate ice structures.
3 . ]
4
&
ol
2
ok [ 6 -
5}
g
g
.
z
-
& 5
ol 1 7
Z
o
&
z J
o
[ SR—— 8 - “d BOH. 8
:
&
o
(83
a
m}
o
< ~
Sk
113
4
e}
X
i
uf
u
3
=] 4 4
Z ot Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler draven with 140 16 hammer with 30-in. drop [:a CKE Autc Hammer D Cathead Hopa Method
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FINAL TEST HOLE LOG

ST HOLE LQG - USCS 2014 GOANP DRILLING

e

NR AKDOT

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1117
Project Number AKSAS 63812 Total Depth 3 feet
Field Geologist _ G. SPEETER Material Site Silt over colluvium Dates Drilled 8/19/2014 - 8/19/2014
Field Crew o _ Equipment Type Hand Auger Station, Offset
Weather 60F. Hot. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Light green lichen. blueberry bushes, 10-151 tall balvatiore rees
Sample Data er Data - GENERAL COMMENTS.
22aDning | Well drained area
< = E Depth in (ft )
g 5] z
3 i _ g g g | Time
= £ o> iy B 8 ° c 2 Date
S 85188 51t 5 f §?ﬁlsymm
o) (s} om | = z o [ s (vl
0 SUBSURFACE MATERIAL 0 4
Gn-Bk ORG MAT
Gy SILT
wet, hi Org, Vx
- 1 - 1 -
- 2 - 2 -
5
=
<
b 3 4 3 4
3 4] GyBKSILT 47
w/ Gravel
w/ Cobbles

Nbe, Possibly colluvium. lots of muscovite, quartz schist in aggregates.

BOH

[
h

GPJ NR_AKDOT_PRECON USCS_04_28_07 GDT 3/515

Hote: Unless othenwise noted, ak sampies are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 14016 hammer with 30-in. drop. D CIE Autc 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 Distric Access Test Hole Number _14-1118
Project Number AKSAS 63812 Total Depth it
Field Geologist _ G. SPEETER Material Site Colluvium Dates Drilled 81972014 - 87192014
Field Crew P Pribyl Equipment Type Hand Auger Station, Offset

Weather 60F. Hot. Latitude, Longitude _
TH Finalized By __ G. Speeter Vegetation Light green lichen. 7-15 foot tall black spruce treeElevation
Sampie Data Ground Watsr Data GENERAL COMIIENTS
Wl Ahat Diifiing

3 oy 3 Depth in (ft )

é & - € ;‘; g Time

R 108 8 Eils Dete

z g 183 N E | E| £33 Symbal

a o |Om z & la| Dz |d

) SUBSURFACE MATERIAL 0
Gn-Bn ORG MAT
Gy-Bn SILT
w/ Gravel

% 1 - w/ Cobbles and Boulders 14

. wet, Org, colluvium. Roots.

?_h

<

:/':

i
- 2 4 2 4
— 3 A 3

Ol

PRECON_USCS 06_28 07.GDT

L

ING GPJ NR_AKDOT

NR AKDOT TEST HOLE LCG - USTS 2014 GOANP DRIL

Note' Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penatration Sampler drven with 140 b hammer vith 30-in. drop D CHE Autc 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 Distric Access Test Hole Number 14-1119
Project Number AKSAS 63812 Total Depth 3 feet
Field Geologist __G. SPEETER Material Site Colluvium Dates Drilled 871972014 -8/19/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset

Weather 60F. Hot. Latitude, Longitude _
TH Finalized By  G. Speeter Vegetation 10-20 foot tall black spruce. Labrador tee. cranberfmlevation
Sample Data ata GENERAL COMMENTS
Ahar Daiting
= ? Depthin (7))
& e (£ % § Time
= = 3 =18
€ |low  m 5 S le| €3|c| g |Date
£ cwn I3 a 3 E
128 5| £ 5 & E21E] F [smew
[a} Oom | = z o 0| DZ |« [
) SUBSURFACE MATERIAL 0 4
Gn ORG MAT
lichen
Gy SILT 4
wi Gravel
w/ Cobbles
L 1 - moist. soft. Colluvium. Schist aggregates. 1 A
- 24 2 -
.
2
4
<
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L 3 A 3 A
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Note' Unless othenwise noted, afl samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 (b hammer with 30-in. drop D CIE Auto Hammer D Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

Field Geologist
Field Crew

G. SPEETER
P, Pribyl

FINAL TEST HOLE LOG

Project

Ambler Mining Distric Access

Test Hole Number

Project Number AKSAS 63812

Total Depth

Material Site Colluvium

Dates Drilled

Equipment Type Hand Auger

Station, Offset

14-1120

87192014

3 feet

Weather 60F. Hot. Latitude, Longitude _
TH Finalized By __ G. Speeter Vegetation Birch. Black Spruce. Aspen, Willows Elevation
Sampie Data Groung Watar Data GENERAL COMMENTS.
onte Driing Aot | Slides and small drainages. Trees show evidence of solifluction
g § Depth in (ft ) creep
& € g :i :%:’ Time
£ 3|3 8 |8l Eg|s] 2 [pee
g HERR R E & o
[s] = z o 0| 2Z |« [}
0 SUBSURFACE MATERIAL 0 -
— Gn ORG MAT
lichen e
Gy SILT J
w/ Gravel
wi Cobbles
. 1 - moist, soft. Colluvium. Schist aggregates. 1 4
r 2 4 2 4
5
b
<
:/I:
v
- 3 A 3 A
L 4 4~
5

CON_USCS D4 28 07 GDT 3/615

LLING GPJ NR_AKDOT_PR

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRI

Note: Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penstration Sampler draen with 14016 hammer with 30-in. drop.

[:j CIE Autc Hammer

[[] Cathead Rope Method
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NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING

GPJ NR_AKDOT_PRECON_USCS _08_28_07.GDT 3/5/15

Geology Section

Field Geologist _ G.SPEETER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining Distric Access

Project Number AKSAS 63812

Material Site Silt over colluvium

Field Crew P. Pribyl

Equipment Type Hand Auger

Test Hole Number _14-1121

Total Depth 3 feet

Dates Drilled 8/19/2014 - 8/19/2014
Station, Offset

Weather 60F. Hot. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Black spruce. willows, lichen. deep organic mat.  Elevation
Sampie Data Ground Water Data GENERAL COMMENTS:
Waila Driling Ahar Diifiing
3 Z © Depth in (it )
3 I € E 3 g | Time
i € of 3 5 § E 8 8lc o Date
F o | 2 a al §5|8 =
s | 588 5|5 5 k| 233 B [oma
(=} Qo = =z o mw| DZ | (U]
0 SUBSURFACE MATERIAL 0
o Gn ORG MAT
Bn SILT
wet b
Pt Gy SiLT 17
) w/ Gravel
2 < w/ Cobbles J
- wet, colluvium
- 2 1 - 2 4
| S 3 - 3 4

T
!

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

3 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 Distric Access Test Hole Number 14-1122
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _ G.SPEETER Material Site Colluvium Dates Drilled 1972014 - 8/19:2014
Field Crew P Pribyl Equipment Type Hand Auger Station, Offset i
Weather 60F. Hot. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation 3-6 foot tall Black Spruce. lichen. tundra grasses. Elevation
Sampie Data Ground Watar Data GENERAL COMMENTS.
Winle Ahat Diifing
- & Depthin (ft)
2 2l = @
3 ey ~ € 2 2 3’ Time
= Iy @5 3 5 5 1& g; 13 & Symbot
(=] oo = z D | DZ | (U]
) SUBSURFACE MATERIAL 0
Gn ORG MAT
Gy SILT
w/ Gravel
moist, colluvium
Gy Poorly-graded GRAVEL
" 1 wi Silt 1A
moist, colluvium
- 2 = ’l -
e 3 4 3 -
5
Ed
z J
V'A
w
2 4 4 -
i
&
.
o
a
S‘.
8- 5 5
o
O
o
3‘
7
G
O
g
& 6 6 -
&
g
Ed
o
z
o
[ N = -
b 7 7
g
E
[l
b
&
9 -
s
)
I
(3
b
35
o}
)
S -
w
p
o
T
i
uk
[
=
19)
[} 4 4
Ed
; Hote Unless othenwise noted, ab samples are taken with 1-3:8-in. 10 Standard Penetration Sampler driven with 140 (b hammer vath 30-in. drop D CIKE 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 Distric Access

Project Number AKSAS 63812

Material Site [ce rich silt and massive ice

Test Hole Number
Total Depth
Dates Drilled

14-1123

8'19/2014 - /192014

S feet

Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset i
Weather 60F. Hot. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation Tussocs, grasses. 3-10 foot tall Black Spruce. Elevation
Sampie Data Ground Watar GENERAL COMMENTS.
“éwks Diing
3 3 T Depth in {ft) 10
g g _ € ig Z‘g: E’ Time
ez lez 3|80 g iE|s| B>
S| 31858 3| 5 B Bl EZ|B] E |symbo Yy
a o lomis| Z a lo| 3|8 6
— 0 SUBSURFACE MATERIAL 0 4
— Gn ORG MAT
Gy SILT
Nbn
. S 14
— 7 4 o4
- 77 Wh ICE -
7 wi Silt
- 3 3 4
5 J
£
<
wv
< | 4] ? 4
5 5
- 6 - 6 -
- 7 4 ~ - - 7
PN based on drill reaction
¢ .
BOH 4
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&
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Hote: Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Slandard Penstraton Sampier driven with 140 1b 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 Distric Access Test Hole Number _14-1124
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _ G. SPEETER Material Site Ice rich silt and massive ice Dates Drilled _8/19/2014-8/19:2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset _
Weather 60F. Hot. Latitude, Longitude N6
TH Finalized By __ G. Speeter Vegetation Tussocs, Grasses, and 3-10 foot Black Spruce  Elevation
Sampee Data _Ground Water Dato GENERAL COMLENTS.
inle Driling ARs Driting
3 = & Depthin (ft )
g g _ € é 3 Time
2| fley 3| B 8 |8 iglsl B2
= 3185 3 € B 1| £z18 Symbol
Q [=} om | =F z o w| DZ |«
——To SUBSURFACE MATERIAL 0 4
- Gn ORG MAT -
Gy SILT
Vs, Stratified ice structures
SAMPLE 14-5118 (0.5-5.0): NM 86.9%, ORG 17.9%
1= ] = 1 -
= 2 — : -
= 3 - . 3 -
-]
| 2
2 B
EI'A
w
4 4
=
ai
a 1
=
b
8F 5 - 5
o
O
b3
3 4
b
s}
O
}:x(l
[ 6 6 -
e
Q
[a]
E\
i4
z
- e
% 7 i IROH 7 4
o °
2
5
7 Drilling Notes: Installed NPS S/N10580601 HOBO logger
o
2
=
&
»
2
35
18 -
4
T
i
i
=
o
a I o
<
% Hote: Unless othenvise noted, all samples ara taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 Ib hammer with 30-in. drop D CIME Autc Hammer D Cathead Rope Method

41



Field Geologist

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

Project

FINAL TEST HOLE LOG

Ambler Mining Distric Access

Project Number AKSAS 63812
G. SPEETER Material Site Ice rich silt and massive ice

Test Hole Number _14-1124.5
Total Depth 3.5 feet
Dates Drilled 8'19/2014 - 8/19/2014

Field Crew __ Eaquipment Type Hand Auger Station, Offset .
Weather 60F. Hot. Latitude, Longitude N67.0.
TH Finalized By __ G. Speeter Vegetation Elevation
Sampie Data Ground Watar Data GENERAL COMMENTS:
Whila Drilling Ahar Diifiing
5 = S Depth in (ft)
§ \% - ‘:5 é ?2 E’ Time
o S lez 13 8 S |2 g Slegl 2 |Date
% i‘?:.“ é é 3 -g; 5 |E| 2 ; E & | symbol
(=] [=] om = = o | DZ | (U]
SUBSURFACE MATERIAL
0 B 0 -
wet, hi Org, Nbe
= Bn i
] wet, hi Org, Nbe, pore and layered ice structures
- I o 1 -
- 2 4 2 4
5 E
2 3
<
7
5 =‘ 3 - 3 o
Bn
wet, hi Org, Nbe, layered and reticulate ice structures. 78% thaw d
=2 consolidation in field test.
g SAMPLE 14-5119 (3.5-4.0): NM 216.7%, ORG 38.6%
wl | 4 -
& 4 SAMPLE 14-5120 (4.0-5.0): NM 95.4%, ORG 18.0% 4
= -
2 = j
5 < Bn
o wet, hi Org, Nbe, organic and layered ice structures. 40% thaw
ol 5 - consolidation in field test. 5
8 3

G.GPJ NR_AKDOT_PRECON_USCS

_BOH

Drilling Notes: SIPRE Hole

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLIN:

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

[ CME Auto Hammer [ Cathead Rope Method
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Area 1 Laboratory Data
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER: 63612
AKSAS NUMBER:
y G. Speeter
SAMPLED BY. Area 1 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1101 14-1101 14-1101 14-1102 14-1102 14-1103 14-1104
DEPTH (fee) | 1330 7.0-9.0 13.0-145 0.5-2.0 2535 3.5-5.0 2.0-4.5
LATITUDE | NB7.03971° | N67.03971° | N67.03971° | N67.03786° | N67.03786° | N67.03689° | N67.03584°
LONGITUDE | W154.7386° | W154.7386° | W154.7386° [W154.73825° |W154.73825° | W154.7377° |W154.73688°
LAB NUMBER 14-5102 14-5103 14-5104 14-5105 14-5106 14-5107 14-5108
DATE SAMPLED 17-Aug-14 | 17-Aug-14 | 17-Aug-14 | 17-Aug-14 | 17-Aug-14 | 17-Aug-14 | 17-Aug-14
% Passing 3"
o
1.5°
1.0"
S h5e
0.5"
0.375"
#4
#8 99 97
#10 99 96
#16 99 97 99 94
#30 95 90 98 92
Sand 40 94 87 99 97 90
#50 91 82 98 95 88 98 99
#60 88 80 97 94 87 98 99
#30 80 73 94 90 84 96 98
#100 74 69 93 86 82 95 97
Silt/Clay  #200 57.5 55.7 86.9 73.6 725 88.0 91.5
0.02
0.005
Hydo 4 002
0.001
LIQUID LIMIT NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION SaSi SaSi SaSi (SiSa) (SiSa) (Si) (Si)
NATURAL MOISTURE 65.8 855 108.8 78.6 6827 138.2 74.2
ORGANICS 12.4 10.7 10.1 15.6 9.0 15.8 135
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 org' Org’ org' hi Org' Org' hi Org' org'
GENERAL COMMENTS Gradation is based on matenal 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 1

Abb.

: WG Well

ded; PG~ Poorly-gi

led; 1= Elastic: L= Lean: ¥~ Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER: 63812
AKSAS NUMBER: 0 Schse
SAMPLED BY. Area 1 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER | 14-1105 14-1105 14-1106 14-1106 14-1107 14-1113 14-1113
DEPTH (feel) | 1.050 5.0-6.5 1.0-2.0 3550 3.0-5.0 1.0-2.5 3545
LATITUDE N67.03513° | N67.03513° | N67.03454° | N67.03454° | N67.03398° | N67.03971° | N67.03971°
LONGITUDE | W154.73642°| W154.73642°| W154.73523°|W154.73523° |W154.73368° | W154.7386° | W154.7386°
LAB NUMBER 14-5109 14-5110 14-5111 14-5112 14-5113 14-5113 14-5114
DATE SAMPLED 17-Aug-14 | 17-Aug-14 | 17-Aug-14 | 17-Aug-14 | 17-Aug-14 | 18-Aug-14 | 18-Aug-14
% Passing 3"
on
1.5"
1.0"
Cavel g7
0.5"
0.375" 98
#4 96
#8
#10
#16 95
#30 99 99 99
Sand #40 98 98 99
#50 97 97 98
#60 97 96 99 97
#80 96 94 99 96
#100 96 86 92 98 95
Silt/Clay  #200 92.1 80.5 79.0 93.3 90.9
0.02 ‘
Hydo 0005
0.002
0.001
LIQUID LIMIT NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION (Si) (Si (si) (Si (s (Si) (Si)
wiSa) wiSa)
NATURAL MOISTURE 69.2 50.6 81.0 66.4 57.0 99.3 117.4
ORGANICS 1.1 8.8 14.1 12.0 1.9 1.7 13.8
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 org' Org' Org' org' org' org' Org'

GENERAL COMMENTS Gradation is hused on matetial 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 1 iption Abbreviati WG = Well-graded: PG = Poorly-praded; 12— Elastic: L~ Lean: ¥ Fat
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PROJECT NAME:
PROJECT NUMBER:
AKSAS NUMBER:
SAMPLED BY:
MATERIAL SOURCE:

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access
63812

G. Speeter
Area 1 GOANP

TEST HOLE NUMBER
DEPTH (fee))
LATITUDE
LONGITUDE

LAB NUMBER

DATE SAMPLED

141113
2535
N67.03971°
W154,73886°
14-5115
18-Aug-14

14-1114
6.0-7.0
N67.03095°
W154.72487°
14-5115.5
19-Aug-14

14-1116
1.0-5.0
N67.03098"°
W154.72148°
14-5117
19-Aug-14

14-1124
0.55.0
NB7.03235°
W154.72554°
14-5118
19-Aug-14

14-1124.5
3.5-4.0
N67.03235°
W154.72554°
14-5119
19-Aug-14

14-1124.5
4.0-5.0
N67.03235°
W154.72554"
14-5120
19-Aug-14

% Passing 3"

2
1.5"
1.0"
0.75"
0.5"
0.375"
#

Gravsi

#8
#10
#16
#30
#40
#50
#60
#80
#100

Sand

Silt/Clay #200

0.02

0.005
0.002
0.001

Hydro

LIQUID LIMIT
PLASTIC INDEX
USCS CLASSIFICATION

USCS SOIL DESCRIPTION |

NATURAL MOISTURE
ORGANICS

SP. GR. (FINE)

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

(Si) (Si) (Si) (Si) (Si) (Si)

200.2
14.7

105.4 59.4 86.9

17.9

218.7
38.6

95.4
18.0

REMARKS

org’ hi Org' hi Org’ hi Org'

GENERAL COMMENTS

Gradation is based on material passing the 3" seve, according to Alaska Test Method T-7.
! Organic content determination is bazed on the results of the ATM T-6 test methad.
(Soil descriptions shown in parentheses are based on field determinations.)

USCS Soil 1 Abb: s WG = Well ded: PG~ Pooily:

led; - Elasticc L~ Lean: ¥ lat
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Traverse 5

S

Legend
: ; ® 2014 TH with 100% thawed soils
Traverse 4 : : P @® 2014 TH with layers containing 25% VI or greater
: ® 2014 TH with Nbe-Nbn permafrost classes

e Proposed North Route

] Ak National Parks

Figure 11. Overview map of Area 2. *“Appendix A. Classification of Frozen Soils **VTI is an abbreviation meaning visible ice.

47



Area 2 (Figure 11) is located south of widespread glacial outwash planes and ice contact
deposits around Walker Lake north of the Kobuk River. South of the Kobuk River the proposed
north route travels through Traverse 4 (Figure 12) and 5 (Figure 13) which documented glacial
drift deposits composed of windblown loess over silty sand that was underlain by colluvial
material, regolyth, or shallow metamorphic bedrock and silty gravel or alluvial deposits
blanketed by loess or alluvial silt (Traverse 6, Figure 16).

Traverse 4

# Legend
® 2014 TH with 100% thawed soils
@® 2014 TH with layers containing 25% VI or greater
@ 2014 TH with Nbe-Nbn permafrost classes =
== Proposed North Route

& D AK National Parks

1,00 2,

Figure 12. Traverse 4. *Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning visible
‘ ice. :

Table 6. Traverse 4.

Hole ID Type Equipment General geologic description Total
installed depth
14-1125 SS theési’stor Deep ice rich silt over glacial outwash (silty gravel) 15
and data
logger
14-1126 SS none Silt over glacial outwash/aluuvium (silty gravel) 7
14-1127 SS none Silt over glacial outwash/alluvium (silty sand with gravel) | 7
14-1128 SS none Silt over glacial outwash/alluvium (Silty sand) 7.5
14-1129 SS none Silt >10 feet deep. 10
14-1130 SS none Ice rich silt 5
14-1131 SS none Silt over bedrock 5.5
14-1132 SS none Silt over bedrock 5
14-1133 SS none Shallow silt over alluvial material (poorly-graded sand) 5.5
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Test holes in Traverse 4 (Figure 12 and Table 6) intercepted frozen silt and/or thawed silt over
glacial outwash/alluvium on the west end of the traverse and frozen silt over bedrock (mostly
graphite schist or phyllite) on the east side of traverse. Bedrock exposures along the Kobuk River
north of Traverse 4 and sporadic bedrock outcrops between Traverse 4 and 5 suggest shallow
bedrock is present from the east side of Traverse 4 to the west side of Traverse 5. Bedrock was
observed to be covered by approximately 0 to 15 feet of overburden where exposed along Kobuk
River. Slate, phyllite, and graphite, muscovite, quartz, schist are among lithologies present in
bedrock outcrops on the Kobuk River. Bedrock was field classified as medium weak and finely
foliated with close fracture spacing, moderate weathering, quartz boudins, and microcrystalline
quartz veins. Design relevant data collected by Traverse 4 is as follows:

e THI14-1125 intercepted approximately 13 feet of frozen silt with massive ice. A
thermistor with data logger was installed in this test hole. Data from thermistor in TH14-
1125 is posted below.

e Temperature data collected from TH14-1125 suggest massive ice and frozen soil in the
area is potentially thermally unstable because temperatures are within 0.5 to 0.75°F
below freezing.

e Thermally unstable ice intercepted by test holes in Traverse 4 will be more susceptible to
thawing if the organic mat is compressed and/removed during the construction process.
Soils containing massive ice intercepted by test holes in Traverse 4 are thaw-unstable.

Table 7. Temperature data from TH14-1125. Measurements taken 8-27-14

Sensor number Depth (Feet) Temperature (°C)
10 1 4.45
11 3 -0.19
12 5 -0.31
13 7 -0.38
14 9 -0.44
15 11 -0.44
16 13 -0.50
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Traverse 5

P Legend Traverse 5

@® 2014 TH with 100% thawed soils

® 2014 TH with layers containing 25% VI or greater

® 2014 TH with Nbe-Nbn permafrost classes
e Proposed North Route

E AK National Parks

=500 g : X Ry \ L

Figure 13. Traverse 5. *Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning visible

1ce.
Table 8. Traverse 5.
Hole ID Type Equipment General geologic description Total
installed depth
14-1134 SS none Deep silt with massive ice over clay 13
14-1135 SS NPS S/N Shallow silt with massive ice over alluvial material 6
165806021 . .
Data Logger (silty sand with gravel)
14-1136 SS E:;gﬁ;’;‘g Deep silt with massive ice over clay 15
installed to
12.5 feet
14-1138 SS none Frozen silt over colluvium and bedrock (graphite schist) 10
14-1139 SS none Silt and frozen silt > 10 feet deep. 10
14-1140 SS none Silt and frozen silt > 10 feet deep. 10
14-1141 SS none Silt and frozen silt > 10 feet deep. 10
14-1142 SS none Thawed silt over colluvium and bedrock (graphite schist) | 5.5
14-1143 SS none Thawed silt over colluvium and bedrock (graphite schist) 5

Test holes in Traverse 5 (Figure 13 and Table 8) intercepted silt with massive ice on the east end
of the traverse, thawed or frozen (without massive ice) in the middle of the traverse, and thawed
silt over colluvium or bedrock on the west end of the traverse. Colluvial exposures and bedrock
exposures throughout the east side of Area 2 (Figure 11) suggest shallow depths to bedrock.
Design relevant data collected by Traverse 5 is as follows:
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e Temperature data from data logger in TH14-1135 indicates that ice rich silt and massive
ice in this area was 31.491°F on 8-27-14. Ice rich soil intercepted by TH14-1135
contained massive ice at depths of <5 feet. The shallow depth and relatively warm
temperature of massive ice in this area suggests that it is potentially thermally unstable.
Compression of the organic mat during construction could reduce insulating ability of the
organic mat and result in thawing (Figures 14 and 15).

e Temperature data from a temporary thermistor installed in TH14-1136 indicate that
temperature of frozen soils in the area remain greater than or equal to 1°F below freezing
until a depth of approximately 12 feet below the surface.

o0 10580602 NPS

=—=Temp, °F (Surface)
===Temp, °F (Depth)
& Coupler Detached
¥ Coupler Atachad
4 Host Connected

X End 0f File

80-]

*
1x

______________________

T T T T T T T T T T T
08/18 0821 08/28

0 T T d
08/11 08:31
8/11/14 12:00:00 AWl GMT-08:00 09/01/14 12:00:00 Al GMT-08:00

Figure 14. Temperature data from 14-1135 measured 8-27-14.

14-1136
Temperature
(F)
30 35 40 45 50
Depth (feet) © o ,?;2
5 -
10 )
15

Figure 15. Temperature data from 14-1136 measured 8-17-14.
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Traverse 6

Traverse 6

& Legend
44 ® 2014 THwith 100% thawed soils

® 2014 TH with layers containing 25% VI or greater
@ 2014 TH with Nbe-Nbn permafrost classes
== Proposed North Route

st [ AK National Parks

Figure 16. Traverse 6. *Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning visible

ice.

Table 9. Traverse 6.

Hole ID Type Equipment General geologic description Total
installed depth
B NPS S/N 2
14-1137 SS 105805901 Frozen silt 6.5
Data Logger
14-1144 SS none Frozen silt over alluvial material (gravel) 6.5
14-1145 SS none Thawed silt over alluvial material (gravel) 6
14-1146 SS none Frozen silt over alluvial material 5
14-1147 SS none Frozen silt over alluvial material 3

Test holes in Traverse 6 (Figure 16 and Table 9) intercepted mostly frozen silt above alluvial
material. Frozen silt along Traverse 6 was generally equal to or less than six feet deep and
composed of Nbn or Nbe (Appendix A) or pore ice permafrost classes. Design relevant data
collected by Traverse 6 is as follows:

e THI14-1144 is the only test hole in Traverse 6 that intercepted massive ice. TH14-1144

intercepted a 5 foot thick layer of silt with 75% visible thaw un-stable segregated ice.
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e The data logger installed in TH14-1137 (Figure 17) recorded temperatures of 31.239 on
8-27-14. The relatively warm temperature of frozen soil in this area suggests that it is
borderline thermally unstable.

e Thermally unstable ice intercepted by test holes in Traverse 6 will be more susceptible to
thawing if the organic mat is compressed and/removed during the construction process.
Soils containing massive ice intercepted by test holes in Traverse 6 are thaw-unstable.

10580599 NPS
90—1

50

1 ==Temp, °F (Surface)
] ===Temp, °F (Depth) 1
1 A Coupler Detached {
] ¥ Coupler Atached

A @ Host Connectad

70] /\ /\ X Enel 0f Fils

LR
44

_____

30

T T T T T T T T T T T T 1
0813 08121 08728 08:31
08/11/14 12:00:00 Al GhT-08:00 09/01/14 12:00:00 Al GIVIT-08:00

Figure 17. Temperature data from 14-1137 collected 8-27-14.
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Figure 18. Data loggﬁem |
' AN

r installed in TH14-1125.
R R :

" s A i SR
Figure 19. TH14-1125 from the air.
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P e -

Figure 20. Bedrock outcrop on The Kobuk River northeast of Traverse 4. Outcrop consists of slate, phyllite,
and muscovite or graphite schist that is finely foliated, medium weak, moderately weathered, with close
fracture spacing, abundant quartz boudins and microcrystalline quartz veins and 0 to 10-feet of silty
overburden. Foliations orientations had east-west strikes and dips of 29 to 48 degrees south.

Figure 21. Looking north at alluvial deposits on the Kobuk River north of TH14-1141.
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Area 2 Test Hole Logs
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NR AKDOT T!

FINAL TEST HOLE LOG Sheet 10f2

£5T HOLE 1.OG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECON_USCS_04_28 07.GDT 3915

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number  14-1123
Project Number AKSAS 63812 Total Depth 15 feet
Field Geologist _ G.SPEETER Material Site Deep ice rich silt over glacial outwash Dates Drilled 8/20/2014 - 8/20/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset -
Weather 60F. Breeze. Latitude, Longitude N67.
TH Finalized By __ G. Speeter Vegetation Tussocs, Grasses, scattered Black Spruce, Elevation
Sampie Data Ground Water Dafa____| GENERAL COMMENTS
“owls Driiing At Drting 20M from that lake
T = & Depthin () 140
2 F g s =
28 . g 1E| ¢ b i
z s 185 13| 5 5 [E| 2318 & |symoul Y
Q s} om = z o |l DZ |w O
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Bn SILT
Vs, pore and layered ice structures
SAMPLE 14-5121 (0.5-4.5): NM 118.8%, ORG 4.3%
5 ] - 1 ~
- 2 ~ '_1 -
£
=
L 3 4 34
L 4 - 4
5
Ed
< 5 5
e ? SAMPLE 14-5122 (5.0-9.0): NM 85.1%, ORG 6.5% N
o~
1 6 BnSILT 67
Vx, pore ice structures
3 T E Bn SILT 7
Vs, pore and layered ice structures
i 81 Bn SILT 87
w/ Sand
Vx, pore ice structures
. 9 - 9 -
10 +— 10 4
Note: Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penstration Sampler drven with 14016 hammer with 30-in. drop. D CKE Auto Hammer [j Cathead Hope Method
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FINAL TEST HOLE LOG Sheet 2 of 2

Test Hole Number _14-1123

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

3|3 z
= £ lo~ iz 8 =] 23 v
& | &8s 2| 2 |3 |8]52|&] &
10 SUBSURFACE MATERIAL 10 -
SAMPLE 14-5123 (10.0-13.0): ML, 55.1% -200, NM 43.8%, ORG 8.4%, NV,
NP
= 11 4 11 4
ol — 2 -
12 Bn SILT 12
Nbe
<
t/(:
oL
o 13 A 13 +
Gy Silty GRAVEL
wet
- ¥ 14 -
] 15 - BOH 15 -

Drilling Notes: Installed PVC Casing and 15’ thermistor string with data logger.

NR AKDOT TEST HOLE 1.OG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECON USCS 07 28 07 GDT 3/
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF

Northern Region Materials
Geology Section

Project Ambler Mining Distric Access Test Hole Number _14-1126
| Project Number AKSAS 63812 Total Depth 7 feet
| Field Geologist _ G. SPEETER Material Site Silt over glacial outwash/aluuvium Dates Drilled 8/20/2014 - 8/20/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset _ . .
i Weather 60F. Breeze. Latitude, Longitude N67.01887, W154.30008
! TH Finalized By __ G. Spezter Vegetation Tussocs. grasses, Black Spruce Elevation
f Sampie Data Ground Water Data GENERAL COMMENTS.
[ wnle Driling ‘ARei Diitling
° = © Depth in () |
2 ] z |
g & - € .g ?2 Time |
S | $les 5| 5| B & ExB Symbol
a o |6m  =| Z D |o| 52|k
T 0 SUBSURFACE MATERIAL 01 4
} Gn ORG MAT
Nbe
Sandy SILT
hi Org, Nbe
r 1 SAMPLE 14-5124 (1.0-4.0): ML, 68.7% -200, NM 44.7%, ORG 10.8%. NV, 1
NP
- 2 - 2 -
- 3 4 3 |
o
=)
20
<
CIE
w
4 - 4
o Bn SILT
o w/ Sand
& . Nbe, looks alluvial o — 5
o Gy Sity GRAVEL
& Nbe
34 J
|
G
Si
el
ar- 6 6
[ §
%51
o 7 1 7 41
z
o
4 J
o
i
?}z
oL i .
=
8
n
[43 <
)
ol
oL o
= E
W
]
o]
I
Bl
&
e
i
9]
a it [S— <
z i
f; Note: Unless ofhenvise noted, all samples are taken with 1-3/8-in. 10 Slandard Penetration Sampler driven with 140 Ib_ hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope MemndJ
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1127
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _ G. SPEETER Material Site Silt over glacial outwash/alluvium Dates Drilled - 87202014
Field Crew P.Prbgl  EquipmentType Hand Auger Station, Offset )
Weather 60F. Breeze. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Bumed Black Spruce. deep dry tussoes. tundra gradsievation
o I Sampie Date Ground Water Data GENERAL COMMENTS.
ke Diding Aber Diifing
s | = | T Depth in (f1)
2 g | El o o
ER I € 12| 2 g | Time
B | Eleg BB QI8 GEle B
= | 3185 5| 51 B gl e3|8 F [symool i
a =] om | Z z i) 0| DZ | O e
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
Gy SILT
- 1 - w/ Sand 1
moist
Bn Poorly-graded SAND 1
w/ Silt & Gravel
a ” moist I R
Gy Silty SAND
w/ Gravel
moist
SAMPLE 14-5125 (2.5-6.5): SM, 37.8% -200. NM 23.8%, ORG 4.2%. NV,
NP
| 3 . ‘3 -
5
El
<
EI'Z
w
o 4 4 4 4
5
=
ﬁ‘l
3 - 5
w
O
@
i
z
o}
(53
2
a - [ 6 -
53
fa)
Et
¢
a1 7] 7 -
2
o
o
AL 4 ]
é.
8l |
(O]
35
o
s}
S E B
fu}
e}
I
!‘1']
=
s}
% 4 4
%1 Note: Unless othenwise noted, all samples ara taken with 1-3'8-n. 1D Standard Penetration Sampler drven with 140 1b_hammer with 30-in. drop [0 CME Auto Hammer [ cathead Rope dethod
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NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECON_USCS 05_28 07.GDT 3/515

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1128
Project Number AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Silt over glacial outwash/alluvium Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger ____ Station, Offset
Weather 60F. Breeze. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Willows. burned Black Spruce. shallow tussocs. giidessation
Sampie Data Ground Water Data | GENERAL COMMENTS.
e bitng 1 A 0ig | Adj will choked stream
g = ko Depth in (ft )
< [~4 = [ e o 3 @ i3
2 = 25 13 5 S e £5lg 2 |Date
| 5088 5|5 5 Eli58 § [
a o |6mi=| Z B® o3zl O
— o SUBSURFACE MATERIAL o -
Gn ORG MAT
Gy Silty SAND i
w/ Gravel
. 1 moist 14
. 2 - : -
- 3 4 ‘3 -
5 4
=6
<
L% 4 A 4 -
@ SAMPLE 14-5126 (4.0-7.0): SM, 36% -200, NM 9.7%, ORG 1.4%, NV, NP
5 - 5 -
L 6 [
- 7 - "/' =

Hote' Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Slandard Penetration Sampler draven with 140 (b hammer with 30-in. drop. D CME Autc Hammer D Cathead Hope Method
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1129
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Silt >-10 feet deep. Dates Drilled 14
Field Crew P. Pribyvl Equipment Type Hand Auger Station, Offset :
Weather 60F. Breeze. Latitude, Longitude
TH Finalized By __G. Speeter Vegetation Scattered willows, scatrered Black Spruce, lichen. Elevation
Sampie Data Ground Water Data GENERAL COMMENTS
YnleDiiing 1 A28 | Drilled in minor drainage
3 g ® Depth in (ft )
:: & _ € % 3 8 | Time
2 S e 3l 2 8 |g|Exlsl 2 [oee
S5 3| & B |5l 25|58 F [Smoo
o (om | E| Z D jo| SZ|&)] G e
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
BnSILT
r I - wet, hi Org 1 A
g 2 | 2 -
- 3 4 3 4
4 4 4
=
8
gk = |5 3
pd w
3
b
Q
o
‘é&
o 6" BnsiLT 6
3 w/ Sand
g Nbe
g SAMPLE 14-5127 (6.0-8.0): 72.9% -200, NM 59.8%, ORG 13.4%
g
iy 7 A 7 -
o]
g
E
[}
s
gy
@i 8 g -
3
&
oy
(43 <4
3
a
S 9 9 -
b=
g
j
E}
=
2 JROH 10
2 10
©
z

Note: Unless othenwise noted, alf samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven weth 1401b hammer with 30-m. 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 Distric Access Test Hole Number 14-1130
Project Number AKSAS 63812 Total Depth S feet
Field Geologist _ G. SPEETER Material Site Ice rich silt Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset i
Weather 60F. Breeze. Latitude, Longitude _
TH Finalized By __ G. Spester Vegetation Willows, lichen. scattered Black Spruce Elevation
Sample Data Ground Water Data GENERAL COMMENTS.
finte Diiing Aheoiing | Drilled in willow choked drainage
= - = Depth in ()
£ e . 1Bl g | Time
2 ‘g = S IE 2 3
2| = |2w Bl B D g EE|s 8|2
= | 51858 3| 5 B | Ex|8 E [syma
a a |om | =] Z @ lo| 3Z|c| O
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Gy-Bn SILT
hi Org, Nbn
| l - 1 4
- 74 b
- Gy SILT -
Vs, Layered ice structures.
SAMPLE 14-5128 (2.5-5.0): NM 218.5%, ORG 26.9%
- 3 4 z -
4 4 4
5 . ABOH ~
3 T RdPEAT 3
Refusal at 5.1 feet. Bedrock?

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKUOT PRECON_USCS 06 28 07.CDT 3/

Note® Unless othenwise noted, all samples ara taken with 1-3:8-in_ 1D Standard Penetration Sampler driven with 140 b hammer with 30-1. drop [ CME Auto Hammer [ Cathead Rope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

G. SPEETER

P. Pribyl

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access

Test Hole Number

Project Number AKSAS 63812

Material Site Silt over bedrock

_8/20/2014 - 8720:2014

Equipment Type Hand Auger

T

N_USCS DA 28 07 .GDT 3518

ST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECOI

TE5

Weather 60F. Breeze. Latitude, Longitude N6
G. Speeter Vegetation Willows, lichen. scattered Black Spruce
Sample Data Ground Water Data GENERAL COMMENTS:
Paite Diing Aoy | Drilled in willow choked drainage
o = w Depthin (ft )
2 3 2l 5 -
3 i € 213 é‘ Time
= € < 5 3 sl Be °
=3 = o LY 3 s} 2l £5]¢ 2 Date
% f} g, % % 2 5 § §§ g f% Symboi
a o |om =] Z o o] SZ|c| &
0 SUBSURFACE MATERIAL |
Gn ORG MAT
Gy-Bn SILT
hi Org, Nbn
2 24
5
26
<
% 4
3 5
Rd PEAT

Refusal at 5.6 feet. Bedrock?

NR AKDOT

Note Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 1b hammer vath 30-in. drop.

[J CME AutoHammer [} Cathead Rope Method
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1132
Project Number AKSAS 63812 Total Depth 5.5 feet
Field Geologist _ G. SPEETER Material Site Silt over bedrock Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset ~
Weather 60F. Breeze. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation 10-20foot 1all Black Spruce, lichen. cranberries  Elevation
Sampée Data Ground Watsr Data GENERAL COMMENTS,
ke Driing Aer Driting
- = & Depth in (ft )
2 K 2l o o [T
gl . S IE| g 5 (e
> € 1o 3| 3 S ie| £8]c!l 2 |Date
*_? 3 g § % ﬁ, § g §; S é' Symbol
& | & 8a 2|2 | & (a]5z|&] 6
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
Gy SILT
L | hi Org. Nbn 14
- 2 4 2 4
g GysIiLT T
= Vx
- v - 3 4
o 3 SAMPLE 14-5129 (3.0-5.0): NM 61.1%, ORG 11.5% 7
&
4 4 = 4
5 5

i

CON_USCS 06 28 07,GDT 3

Rd PEAT
refusal at 5.6-feet. Bedrock?

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR AKDOT PR

Note: Unless othenwise noted, ak samples are taken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 b hammer with 30-in

crop

[ CME Auto Hammer

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

Field Geologist _ G. SPEETER

Field Crew __P. Pribyl

FINAL TEST HOLE LOG

Project

Ambler Mining Distric Access

Project Number AKSAS 63812

Material Site

Shallow silt over alluvial material

Equipment Type Hand Auger

Test Hole Number _14-1133

Total Depth 3.5 feet

Dates Drilled 81
Station, Offset

Weather 60F. Breeze. Latitude, Longitude '
TH Finalized By __ G. Speeter Vegetation Willows. berry bushes. 3-13 foot tall Black SpruceElevation
Sampie Data Ground Watar Data GENERAL COMMENTS.
mle D Akar Tailing
° = @ Depth in (ft)
2 g s o [T
5 e € - & o ime
2le . ig] s 8 < By o [Dae
™ s e 5 S izl £€83lg| 2
S| 508 S|t 5 B 288 5 [sm
a o |om =] Z m o] SZ|E] 6
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
! Bn Sandy SILT 1
; w/ Gravel
1 4 1 4
- 74 24
- Gy-Bn Silty SAND -
w/ Gravel
5 moist to wet
0
<
o
= SA 3 - ; -
- 4 - 4 -~
Bn-Gy Poorly-graded SAND 1
w/ Silt & Gravel
i 5 . moist to wet 5

PJ NR_AKDOT_PRECON USCS_Di_28 07.GDT 3/515

| BOH

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING G

Note: Uniless otherwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 14016 hammer with 30-in. drop.

D CKME Autc Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG Shest 10f2

OG- USCS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECON_USCS_08 28 07 GDT 3/515

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1134
Project Number AKSAS 63812 Total Depth 13 feet
Field Geologist _ G. SPEETER Material Site Deep silt with massive ice over clay Dates Drilled 812172014 - 8/21/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset
| Weather SOF. Rain. Latitude, Longitude _
| THFinalized By  G. Speeter Vegetation Deep tussocs, 5-10 foot 1all Black Spruce, blue beldlevation
Sample Data Ground Water Data GENERAL COMMENTS
y i Aher Diifiing
o = ® Depth in (ft )
3 3 2
3 & B € 2 3 §" Time
2l € leSigl 5! 8 e es|el 2 ok
S 5|88 5 5| 5 [B| B2|E] B [symea
a o lom =] Z m |(o|SdZ|ac| O
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Gy SILT
hi Org
- 1 14
L 2 4 2 4
E 4 3 4
3 Gy SILT N
w/ Gravel
hi Org ]
- 4 ~ 4 =
5
Ed
Lo — 5
e WhiCE :
o w/ Silt
; SAMPLE 14-5130 (5.5-8.5): NM 41.4%
L 6 - ; 6 -
& -
L 7 4 I+ o 4
EAN 7
T 8 -  DE— s =
- 4 9
i Gy Sity CLAY ?
w/ Gravel
Vs, linticular ice
10 +— 10 -

NR AKDOT TEST HOLE L

| Note: Unless ofherwise noted, all samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 1b_hammer with 30-in. drop. ] CME Auto Hammer [} Cathead Rope Method
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10
11
3

Sheet 2 of 2

14-1134

Test Hole Number

FINAL TEST HOLE LOG
SUBSURFAGE MATERIAL

BOH.

a1 aydels

Uazoiy

aNA-N
polzalooun

Jeaagy| ades

WAz 10K

IAGUINN

POUPA

STATE OF ALASKA DOT/PF
Northern Region Materials

Geology Section

Y £ smoig
Buised

T
(90} ulydag | S - o )

oo Buiiig iy §-s

- L L - — i 1. L
5L/ 1AD L0 B2 90 S08M NOOSSd LODW NN 1dD ONITIHA dNYOD 102 §0SN - OO HI0M 1831 LOOW N
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1133
Project Number AKSAS 63812 Total Depth 6 feet
Field Geologist _ G. SPEETER Material Site Shallow silt with massive ice over alluvial materiaDates Drilled _8721/2014-821/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset : ~
Weather SOF. Rain. Latitude, Longitude N67.04606. W15
TH Finalized By __ G. Speeter Vegetation Deep tussocs, Black Spruce 2-15 feet tall. Elevation
Sampie Data Ground Watar Data GENERAL COMMENTS
“nile Didfing Abat Drifing
< = @ Depth in (ft )
2 H Zl o =
512 . BHERR RS
Bl Zles 2| B S 3 iflg g
= | § 185 3| 5| B 1&|£ez(8 E |symoo
a o |om =] Z B lo|Sz|c] O
T o SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Gy SILT
wi Gravel
i 1 - 1 4
Gy SILT
Vx 1
- 2 — ’_7 -
.
Q9
Ed
- < 3 34
%
e 4 A - 4 4
& e Bn-Tn Sity SAND
< 7 w/ Gravel
8 Nbn, looks alluvial.
a 7
=
o ?
5 s 7 5
w ?
g ? |
z ?
& T
«
€ 6 - hrd BOH. 6
g
E Drilling Notes: Installed NPS HOBO data logger $/N16580602
¢
o
[ - 4
]
z
e}
4
[al
b
&
.3 L 4 -
&
wy
4] J
0l
2
QL .
S e
o
pr
e}
.
P
0
wr
&
=
o
a | 4 4
<
X Note: Unless othenwise noted, all samples are taken with 1-3:8-in. 1D Slandard Penetration Sampler driven with 1401 hammer with 30-1n. drop [J cME Auto Hammer [} Cathead Rope Method
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£

5

CS 2014 GOANP DRILLING

CON_USCS_0

GPJ NR_AKDOT PR

Northern Region Materials
Geology Section

Field Geologist _ G. SPEETER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF

Project

Ambler Mining Distric Access

Project Number _AKSAS 63812

Material Site

Field Crew P. Pribyl

Deep silt with massive ice over clay

Equipment Type Hand Auger

Sheet 1 0f2

Test Hole Number _14-1138
Total Depth 15 feet
Dates Drilled 8.

Station, Offset

Weather 50F. Rain. Latitude, Longitude )
TH Finalized By __ G. Speeter Vegetation Deep tussocs, blueberries, Black Spruce 10-15 feeEldlation
Sampie Data Ground Watar Data GENERAL COMMENTS.
inle Diding Abet Dibing
g Depth in (f )
- € ;: E f‘f Time
oy 3| 8 8 |e §§ cl & |Date
gg 3 g H -% g3 E & [ symbol
Sm !l =| Z B ;| Sz |d| -
SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Gy SILT
moist
- ] - 1 -
L 2 4 29
Gy SILT
w/ Gravel
Nbn
L 3 34
4 4 4
5
0
o0 Z7| oysiT 5
7 A wi/ Gravel
/4 Vs, Pore and layered ice structures
L 6 . 6 -
g
| 7 4 | 7 -
Gy SILT 1
w/ Gravel
a 8 - Nbn 8 -
- 9 - 9 -
Gy SILT
w/ Gravel
10 +—o Nbn, Lenticular ice 10 -

NR AKDOT TEST HOLE LOG -

Note: Unless othenwise noted, aki samples are taken with 1-3:8-in. 1D Slandard Penetration Sampler driven with 140 1b hammer with 30-in. drop.

[[] cmE Auto Hammer [} Cathead Rope Method
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5

3

OANP DRILLING GPJ NR_AKDOT

NR AKDOT TEST HOLE LOG - USTS 2014 &

FINAL TEST HOLE LOG Sheet20f2

STATE OF ALASKA DOT/PF
Northern Region Materials Test Hole Number  14-1136
Geology Section T -
8|3 z
5| ¢ € 2|3 g
= < = . 3 15| 3. >
gl c |2z 3| 2|9 |8 528 =
a S |0 2| 2 @ o| S5Z|L| O
0 SUBSURFACE MATERIAL 10 4
L 11 11 -
12 12
5
Ed
; SAMPLE 14-5131 (12.5-15.0): ML, 83.8% -200, NM 53.4%, ORG 3.5%. NV,
w NP
- 13 4 13
s 14 4 "
] 15 4 4 BOH 15

Drilling Notes: Installed temporary thermistor to depth of 12.5-feet.

(611

PRECON_USCS_0# 28 07 GDT

T
i
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@

NR AKDOT TEST HOLE LOG - USH

S 2014 GOANP DRILLING

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1137
Project Number AKSAS 63812 Total Depth 6.5 feet
Field Geologist _ G.SPEETER Material Site Frozen silt Dates Drilled 8/21/2014 - 8/21/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset
Weather SOF. Rain. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Deep tussocs, blueberries, Black Spruce 10-18 feefldlation
Sampie Data Ground Water Data GENERAL COMMENTS:
T [ wwnite Driling Aher Dt
5 3 S Depth in (ft) |
fg g _ e |2 E g |Time |
21 1S5l 51 8 |2 gslg| 2 |vee
% i‘”" é § EZ g E E § s é % Symbol
a o |om i =| Z @ lo|3z|c| O
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
BnSILT
- ] -~ 1 ~
Gy SILT
o 2 4 w/ Sand 2 A
Nbe
SAMPLE 14-5132 (2.5-6.5): ML, 77.9% -200, NM 44.1%, ORG 9.5%, NV,
NP
F5 3T 3 -
<
fllZ
=z J
4 A 4 4
5 = 8 =
6 - 6 -
,,,,, ZBOH
L | Drilling Notes: Iustalled NPS HOBO data logger S/N 10580599 |
Note: Unless othenwise 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 Mem&
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1138
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G.SPEETER Material Site Frozen silt over colluvium and bedrock Dates Drilled _8/22/2
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset
Weather 60F. Nice. Latitude, Longitude
TH Finalized By  G. Speater Vegetation Deep tussocks. willows, blueberry bushes. bumed Blastasionce 10 feet tall.
Sample Data Ground Wa'i‘h*a GENERAL COMMENTS.
. WhleDiiing | ARetDing | Drilled near willow choked stream.
= & Depthin (ft)
& € E 32 § Time
c |, 5| s 8 |e g el 2 |Date
o |om | 2| Z @D lo|dz|&| O
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Gy SILT
moist to wet, hi Org
b 1 - 1 4
= 7 4 7 4
- Gy SILT -
Nbn
- 3 4 3 -
2- 4 4 -
E
oY
a
5
2
o < 5 - 5 -
i I Gy SILT =
81 4 w/ Gravel
3) moist, lots of angular graphite schist and quartz aggrigates. Colluvium.
g SAMPLE 14-5133 (5.0-9.0): ML, 55% -200, NM 24.6%, ORG 5.0%, NV, NP
O
u
& 6 - 6 -
o
aQ
§l
©
2
g 2
&
x
o
b
g
oL 8 - 8 -
*
gl
ow:
(&3 4
@l
I
g
» 3 9
H ’ Gy BEDROCK ‘
i% mod strong graphite schist.
-
ui
& i
5 =j
g 10— rea 10 -
<
% Note: Unless othenwise noted, al 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

5
T

CON_USCS_06_28 07.GDT 351

LLING GPJ NR_AKDOT_PRi

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1139
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist  G. SPEETER Material Site Silt and frozen silt > 10 feet deep. Dates Drilled 8/22/2014-8
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset i
Weather 60F. Nice. Latitude, Longitude
| TH Finalized By __ G. Speeter Vegetation Tussocks. blueberries. Black spruce 2-20 feet tall. Elevation
Sampie Data Ground Water Data GENERAL COMMENTS:
Wil Diiling ARer Dritling
3 = ® Depth in (ft )
18] . e B3 2 [Tme
= | £len izl 58 8 |2 23lc| 2 [paw
% -;‘:3' % 53 g 5 |E| 22 E & [ symbol
a o |om || Z @ lo| Sz|L] O
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Gy SILT
moist to wet
L 1A 1 4
= 2 - : -
L 3 4 3 4
4] Gy SILT 41
Vx, 5-10% visible pore ice structures
5
£
- 5 - <
j - SAMPLE 14-5134 (5.0-10.0): ML, 96% -200, NM 63.3%, ORG 9.6%, NV, 2
o~ NP
b 6 6 -
| . 7 = 7 -
- 8 4 8 -
- 9 - 9 -
10 +— i 10 4

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRI

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

] CME Auto Hammer

[} Cathead Rope Method
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Iel

ST

HOLE LOG - LS

GPJ NR_AKDOT_PREC

S 2014 GOANP DRILLING

FINAL TEST HOLE LOG

i
=
=l
o
a
=7
<
4
z

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1140
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _G. SPEETER Material Site Silt and frozen silt > 10 feet deep. Dates Drilled
Field Crew _ Equipment Type Hand Auger _ Station, Offset _
i Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation Deep wet tussocks. Elevation
| Sample Dats Ground Water Data P
T “#ivte Diiling Ahar Diiting
3 = & Depthin (ft)
el ¢ B3 g [Tme
Z 3 i85 % E E g 3|8 & | symbol
& a |lom i =| 7 A lo| dZis] &
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Gy SILT 4
moist
- l = 1 ~
— I 4 Y o4
- Gy SILT -
Nbe
- 3 A 3 -
4 4 -
= Gy SILT I
% w/ Sand
Z s moist 5
o SAMPLE 14-5135 (5.0-10.0): ML, 73.2% -200, NM 398.6%, ORG 7.4%. NV, -
o~ NP
6 - 6 -
= 7 A 7 -
N
+ 8 § -
= 9 A (SR
10 +— ! 10 A

Note' Unless othenwise noted, ali samples are taken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 b hammer with 30-in. drop

[] CMWE Auto Hammer [ ] Cathead Rope Hethod
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1141
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Silt and frozen silt > 10 feet deep. Dates Drilled 8/22/2014 - 87222014
Field Crew P. Pribyl Equipment Type Hand Auger __ Station, Offset i
Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Willows, tundra grasses, lichen. Black Spruce PleMaftontall
Sample Data Ground Water Data GENERAL COMIENTS.
*ferta i AR Diifiing
° = & Depth in (ft)
2 £ Zl 2 o
51¢ . e £ 3 g [fme
2] Sles gl 50 8 2| 28lc| 2 |pae
S| 5188 5|2 5 B[ E5|E| B [sma
A o |om =] Z @ o) 52|
— SUBSURFACE MATERIAL 0
Gn ORG MAT
Gy SILT
wet 1
= 1 -+ 1 4
e 4 2 4
- Gy SILT -
moist to wet, Vx, 5-10% visible pore ice structures.
= 3 - 3 4
4 A 4 -
ol
[a
[l
5l 5
& Ed
2 s 5
gre | Gy SILT :
g’; e w/ Sand
3 moist to wet b
g SAMPLE 14-5136 (5.0-10.0): ML, 88.9% -200, NM 40.2%, ORG 8.0%, NV,
@ NP
ul
g'— 6 - 6 H
53
a
§K
©
z
o
5 -
(Lﬂ— 7 A 7 4
éi
3 J
S
g}
Ok 8 - 8
=
2
a
G J
[0
)
jul
S 9 A 9 -
]
2
% J
ub
S
=
o
E 10 +— 10
%. Note: Unless othenwise noted, ali samples are taken with 1-3:8-in. 1D Stancard Penetration Sampler driven with 140 1b hammer with 30-in. drop. D CIKE Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG

v pown

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECON_USCS _06_28 07.GDT 3/515

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number  14-1142
Project Number AKSAS 63812 Total Depth 3.5 feet
Field Geologist __G. SPEETER Material Site Thawed silt over colluvium and bedrock Dates Drilled 8/22/2014 - 8/22/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset )
Weather 60F. Nice. Latitude, Longitude N67. 3
TH Finalized By __ G. Speeter Vegetation Willows, lichen moss. Black Spruce. Elevation
Sample Data Ground Water Data GENERAL COMIENTS.
While Driling Aer Diifiing
o ® Depth in (ft) 40
& - € E 5 § Time
c - 3 .
S le: 2| 3 8 |zl g3|s| g [
§185/51 5 | 5 |E| £5(3| § [omw Y
a lomi=| Z @ (o Sz|&| O
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Bn PEAT |
i o Gy SILT 1
moist, Org
- 2 A 2 4
5 -
Ed Gy SILT
< w/ Gravel
L% 3 wet, angular quartz and graphite schist aggrigates. Colluvium. 3 A
2
Y, 4 -
Gy BEDROCK, soft
highly weathered quartz, graphite, mica schist.
5 1 5 -

T
'

Note: Uniess othenwise noted, al samples are taken with 1-3/8-in. 1D Slancard 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 Distric Access Test Hole Number 14-1143
Project Number AKSAS 63812 Total Depth 3 feet
Field Geologist _ G.SPEETER Material Site Thawed silt over colluvium and bedrock Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger _ Station, Offset
Weather 60F. Nice.
. TH Finalized By __G. Specter Vegetation Willows, scattered Black Spruce. tundra grass.  Elevation
i Sampie Data Ground Water Data GENERAL COMMENTS.
il Drding Abet Titing
3 = TE: Depth in {ft )
g
§ \; N 3 2 §’ Time
= c z . & e o
2|z leg 312G |8 I
T PR § 3 5 5 E 3 & Symbol
a 0 om | E z ) 14 w 5
0 SUBSURFACE MATERIAL 0
‘ Gn ORG MAT
Gy SILT
moist, hi Org |
- ] - 1 =
Gy SILT
w/ Gravel
L 5 moist P
5
2
<
%
oL
= 3 A 3 4
Gy BEDROCK, soft ]
moist, highly weathered quartz, graphite schist.
4 4 4 -
5
3
1S3
- BOH
8 5 - ) s
w
O
@
3.
P
G
O
ur
4
& 4 4
53
a
g
x
z
@
Go 4 4
]
2
4
x J
1
E4
g
aL 4 4
3
&
w0
(83 -
0
n}
o
<}
S E
w
i
]
N
P
0
@
=
9]
g e J
<
% Note Unless othenwise noted, al samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 1401b hammer with 30-1n. drop. D CHE Autoc 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 Distric Access Test Hole Number 14-1144
Project Number AKSAS 63812 Total Depth
Field Geologist _ G.SPEETER Material Site Frozen silt over alluvial material Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset ~
Weather 60F. Nice. Latitude, Longitude N6°
TH Finalized By __ G. Spester Vegetation Deep. wet tussocks, scattered willows, bumed Bladklgyatiors-10 feet tall.
Sample Data Ground Watsr Data GENERAL COMMENTS:
Wil Driling Aher Diifiing
- — o Depth in (ft)
g1 ¥ B e M
3 g -~ € 2] 2 g Time
B | Elesiz| 28 |5|Esls| & [
£ | 8|25 5|5 B |5 £3(8] B [smeo
Q (=] om = 4 o | DZ |uw (U]
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
deep tussocks
Gy SILT i
moist, Org
I 1 Gy SILT 17
Vx
SAMPLE 14-5137 (1.0-5.0): NM 94.1%, ORG 16.5% J
- ”7 - 2 -
L gn 3 4 3 4
=
w2
- 4 A 4 4
E
i,
[}
[l
5
&
L 4 5 -
8 3 Bn SILT :
8 w/ Sand
b} Nbe, looks alluvial i
-
O
}J‘l
o 6 ] based on drill reaction. 6 7
3
g o *{ROH
4
z
o
Gl 4 4
]
z
%
(=]
o
£
oL 4 4
+
]
0
o J
g
o
9L B i
L
|
o]
I
e
w
Iy
=
=
9]
a 4 4
<
% Note: Unless othenwise noted, ak samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 b 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 Distric Aceess Test Hole Number _14-1145
Project Number AKSAS 63812 Total Depth 6 feet
Field Geologist _ G. SPEETER Material Site Thawed silt over alluvial material Dates Drilled 8/22/2014 -
Field Crew P. Pribyl Equipment Type Hand Auger ____ Station, Offset ~
Weather 60F. Nice. Latitude, Longitude N
TH Finalized By __ G. Speeter Vegetation Deep tussocks. scattered Black Spruce Trees. undiEleyveats
Sample Data Groung Water Data GENERAL COMMENTS.
_____ oo “fenila Diing Aer Dufing
o = & Depth in (ft )
2 g z
H & e | g 3 g | Time
2 = = 3 15|z
2| Elep Bl B S gl iy £ |
S| F 188 5| 5 B Bl E3|8] B [symeal
a o jom i E z @ o| 3Z |« O e
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen
- 1 1
+ 2 4 29
- Gy SILT
wet, hi Org
-
5
Ed
-2 | 3 - 37
@ Gy Silty SAND
7 wet. looks alluvial
. 4 = 4 -
:5.
a
5
b
o 5 - - - 5
S, . based on drill reaction.
8
(23
3, 1
7
[+]
o
4
G 6 6 -
+— .
| Note' Uniess othenvise noted, af samples ara taken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 1b hammer with 20-in. drop E{ CIE Auto Hammer E Cathead Rope Method

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geolegy Section

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access Test Hole Number _14-1148
Project Number AKSAS 63812 Total Depth 3 feet
Field Geologist _ G.SPEETER Material Site Frozen silt over alluvial material Dates Drilled 8/22/2014 - 8222014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset .
Weather 60F. Nice. Latitude, Longitude 65
TH Finalized By __ G. Speater Vegetation Deep tussocks. Black Spruce 3-10 feet tall. willowElevation
) Sampie Date Ground Water Data | GENERAL COMMENTS.
fnle Diing | ARetSB03 | Drrilled 50 feet away from oxbow lake off the Kobuk River,
- ® Depth in (# )
. e |B 3 g [Tme
€ ley 3| 3B § lz| €8] g |Dawe
188 st 5 1B 8|5 5 [smm
a |oo = z o o| D7 |w 9
E—— SUBSURFACE MATERIAL 0 4
Gn ORG MAT
lichen between deep tussocks
Gy SILT
wet
= 1 A 1+
- 24 '_7 -
. - Gy SILT
N Vx, pore ice structures. refusal at 5-feet. boulder?
Z -
= '; - z -
4 4 4
5 et

Drilling Notes: Refusal on boulder?

B
o
<
=
=
o
g
8
w
O
&
D\
r4
o
o
u
i«
0‘,
&
H
«
%
Z
o
O
5]
2
5
@
[=3
FA
&
Q
2
5
&
w
(83
o
]
9
G
9
[313
<]
I
-
o
wr
<
=
o
a
g
<
o
z

Note: Uniess othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 b hammer with 30-in. drop.

3 cmE Auto Hammer [} Catheac Rope Method
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Geology Section

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials

Project Ambler Mining Distric Access Test Hole Number _14-1147
Project Number AKSAS 63812 Total Depth 3
Field Geolagist _ G. SPEETER Material Site Frozen silt over alluvial material Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset
Weather 60F. Nice. Latitude, Longitude
TH Finalized By _ G. Speeter Vegetation Elevation
Sampie Data Ground Watar Data GENERAL COMKENTS
‘il Deiling Ahai Diiting
3 = Depth in (ft )
g & = 3 8 | Time
I R gy > [Date
2 22 8| 3 o £215| £
£122 5| £ 5 Bl i35 § s
=] o@m | E 4 B SZ|a (ol
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
deep tussocks
Gy SILT
Nbn. refusal at 3 feet. Boulder?
L 1 1 4
=0
= J
'J,:
v
- '_7 - 2 -
— 3 A = 34

=i
o
<
1
o
™,
0
Q
@
I
Z
(o3
o
g
@«
a
=
aQ
£
o
b4
>
o
o
o
b
Z

Drilling Notes: Refusal on boulder?

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRI

| Note: Unless othenwise noted, ali samples are faken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 b hammer with 30-in_ drop

3 CME Auto Hammer

[] cathead Rope Method
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Area 2 Laboratory Data
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER: 63812
AKSAS NUMBER:
g G. Speeter
SAMPLED BY. Area 2 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1125 14-1125 14-1125 14-1126 14-1127 14-1128 14-1129
DEPTH (fee) 05-4.5 5.0-9.0 10.0-13.0 1.0-4.0 2565 40-7.0 6.0-8.0
LATITUDE N67.01936° | N67.01936° | N67.01936° | N67.01887° | N67.01822° | N67.01794° | N67.01994°
LONGITUDE W154.29814° W154.29814°| W154.29814°| W154.30008° | W154.3028° |W154.30399° W154.29535
LAB NUMBER 14-5121 14-5122 14-5123 14-5124 14-5125 14-5126 14-5127
DATE SAMPLED 20-Aug-14 | 20-Aug-14 | 20-Aug-14 | 20-Aug-14 | 20-Aug-14 | 20-Aug-14 | 20-Aug-14
% Passing 3"
o
15"
1.0"
Cawl e 97
0.5" 95 94
0.375" 98 95 92
#4 91 88 83
#8 95
#10 95
#16 83 93 82 75 99
#30 90 95
Sand 40 88 94
#50 86 91
#60 84 89
#30 80 85
#100 66 78 51 49 82
Sil/Clay  #200 55.1 68.7 37.8 36.0 72.9
0.02
0.005
Hydo 5 002
0.001
LIQUID LIMIT NV NV NV NV
PLASTIC INDEX NP NP NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION (Si) (Si) (Sasi) (SaSi) (SiSa) (SiSa) w(lgia)
NATURAL MOISTURE 1188 95.1 43.8 44.7 23.8 97 59.8
ORGANICS 43 6.5 8.4 10.8 42 1.4 13.4
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 sl org' org’ Org' org' sl Org' Org'
GENERAL COMMENTS Gradation is bused on material passing the 3” sieve, according to Alaska Ted Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Soil deseriptions shown in purentheses are based on field detenninations.)
USCS Soil 1 Abb fons: Wi — Well led: PG~ Poordy-praded; 12~ Elastic: L = Leam: ¥ It
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NORTHERN REGION
LABORATORY TESTING REPORT

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION

PROJECT NAME: Ambler Mining Distric Access
PROJECT NUMBER: 63812
AKSAS NUMBER: G5
. Speeter
SAMPLED BY. Area 2 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1130 14-1132 14-1134 14-1136 14-1137 14-1138 14-1139
DEPTH (feel) 2550 3.0-5.0 558.5 12.5-15.0 2565 5.0-9.0 5.0-10.0
LATITUDE N67.02026° | N67.02117° | N67.04613° | N67.04007° | N67.01749° | N67.0458° | N67.0456°
LONGITUDE W154.2934° | W154.28943°| W154.19212° | W154.19214° |W154.32578° |W154.19446° |W154.19681 ]
LAB NUMBER 14-5128 14-5129 14-5130 14-5134 14-5132 14-5133 14-5134
DATE SAMPLED 20-Aug-14 | 20-Aug-14 | 21-Aug-14 | 21-Aug-14 | 21-Aug-14 | 22-Aug-14 | 22-Aug-14
% Passing 3"
o
15"
1.0"
cravel oy
0.5"
0,37%" 96
#4 95 84
#8
#10
#6 92 76
#30 99
Sand #40 99
#50 98 100
#60 98 99
#80 96 98
#100 86 93 61 98
Sit/Clay  #200 83.8 77.9 55.0 96.0
0.02
0.005
Hydo g 002
0.001
LIQUID LIMIT NV NV NV NV
PLASTIC INDEX NP NP NP NP
tJSCS CLASSIFICATION
i i Si Si ] i Si
USCS SOIL DESCRIPTION (Si) (Si) (Si) W(/Gr) w(/g»a ) w(% r) (Si)
NATURAL MOISTURE 2185 1.1 41.4 53.4 441 24.6 63.3
ORGANICS 26.9 15 3.5 95 5.0 9.6
SP. GR. (FINE)
SP. GR. (COARSE)
IMAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. FACTOR
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS hi Org’ Org’ sl Org' Org' Org' Org'
GENERAL COMMENTS Gradation is hased on materinl passing the 37 sieve, according 1o Alaska Ted Method T-7.
! Organic content determination is bazed on the results of the ATM T-6 test methad.
(Soil descriptions shown in purentheses are based on field determinations.)
USCS Soil 1 I Abb: WG Well ded; PG~ Poorly ded; - Flastics 1.~ Leany ¥~ Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

PROJECT NAME: Ambler Mining Distric Access
PROJECT NUMBER: 63812
AKSAS NUMBER:
G. Speeter
SAMPLED BY: Area 2 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1140 14-1141 14-1144
DEPTH (feet) 5.0-10.0 5.0-10.0 1.0-5.0
LATITUDE N67.0455° | N67.04517° | N67.01735°
LONGITUDE W154.19975° W154.20224°| W154.32785°
LAB NUMBER | 145135 14-5136 14-5137
DATE SAMPLED 22-Aug-14 | 22-Aug-14 | 22-Aug-14
% Passing 3"
o
1.5"
1.0"
Gravel 0.75"
0.5"
0.375"
#
#8 98
#10 98
#16 94
#30 89
Sand #40 87
#50 ! 84 99
#60 83 99
#80 80 97
#100 79 96
Silt/Clay  #200 73.2 88.9
0.02
0.005
Hydo 5 002
0.001
LIQUID LIMIT NV NV
PLASTIC INDEX NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION | (S (s (sh
{ w/Sa)
NATURAL MOISTURE 39.6 40.2 94.1
ORGANICS 74 8.0 16.5
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 Org' org' hi Org'

GENERAL COMMENTS Gradation is hused on matetial passing the 3" sive, according to Alaska Tes Method T-7,
! Organic content detcrmination is based on the results of the ATM T-6 test methad.
(Soil descriptions shown in purentheses are based on field deferminations.)

USCS Soil 1 iption Abbreviations: WG —~ Well ded: PG~ Poorly-graded; 5~ Elastics 1~ Lean: ¥ Iat
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Area 3

Test holes on the east side of Area 3 intercepted glacial lake deposits composed of stratified fine
sediments and upland silt with scattered mounds of glacial drift (Traverse 7). Test holes on the
west side of Area 3 intercepted thawed end moraines covered by thawed silt (Traverse 8).

Legend
@ 2014 TH with 100% thawed soils
@ 2014 TH with layers containing 25% VI or greater
& 2014 TH with Nbe-Nbn permafrost classes
=== Proposed North Route

] Ak National Parks

Traverse 7

~ Traverse 8

hee . e m
Figure 22. Map of Area 3. *Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning
visible ice.
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Traverse 7

Table 10. Traverse 7.

Hole ID Type Equipment General geologic description Total
installed depth
14-1148 SS none Silt with massive ice over drift gravel (silty gravel) 8.5
14-1149 SS none Silt with massive ice and clay 8
14-1150 SS none Silt with massive ice 9
14-1151 SS none Thawed glacial drift deposits (silty sand) 10
14-1152 SS none Silt with massive ice 10
14-1153 SS none Thawed glacial drift deposits (silty sand with gravel) 10
14-1154 SS none Thawed and frozen silt over glacial drift deposits (silty 4
sand with gravel)
14-1161 SS 11‘(1)‘5’2056%‘5 Silt with massive ice 7
Data Logger
14-1162 | SIPRE | none Silt with massive ice 33

Test holes in Traverse 7 (Figure 22 and Table 10) intercepted silt with massive ice in 7 of 10 test
holes. Scattered, mound shaped, thawed glacial drift deposits were observed along the traverse.
Most test holes in Traverse 7 intercepted glacial drift gravels below the frozen layer of silt at the
surface. Design relevant data collected by Traverse 7 is as follows:

e The data logger installed in TH14-1161 (Figure 23) recorded temperatures of 31.440°F
on 8-27-14. The relatively warm temperature of frozen soil in this area suggests that it is
borderline thermally unstable.

e Thaw consolidation tests run on ice cores collected from TH14-1162 reported:

47% thaw consolidation from cores collected at depths of 1.5 to 2.5 feet;

53% thaw consolidation from cores collected at depths of 2.5 to 3.3 feet.

80

70

60

10580600 NPS

=—Temp, °F (Surface)

===Temp, °F (Depth)
& Coupler Detached

i ¥ Coupler Atached

i # Host Connected

X 3 End Of File

X

08/11
11714 12:00:00 Al GWIT-08:00

T
08/16

T T T T T T T T T T T —
08721 08726 08731
00/01/14 12:00:00 Al GWT-08:00

Figure 23. Temperafure data from TH14-1161.
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Traverse 8

Table 11. Traverse 8.

Hole ID Type Equipment General geologic description Total
installed depth

14-1155 SS none Thawed silt over glacial drift deposits (silt with gravel) 6
14-1156 SS none Thawed glacial drift deposits (well graded sand with silt 7

and gravel)

14-1157 SS none Thawed silt>10 feet deep 10
14-1158 SS none Thawed silt 7
14-1159 SS none Thawed silt over colluvium (silty gravel)? 4.5
14-1160 SS none Thawed silt over colluvium (silty gravel)? 5

Test holes in Traverse 8 (Figure 22 and Table 11) intercepted thawed silt over glacial drift and/or
colluvial material. No frozen soil was encountered by test holes in this traverse.

&9




Area 3 Test Hole Logs
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G

s

DT 381

R_AKOOT_PRECON_USCS_Dij_28 07

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1148
Project Number AKSAS 63812 Total Depth
| Field Geologist _ G. SPEETER Material Site Silt with massive ice over outwash gravel Dates Drilled
. Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset ~
! Weather 60F. Nice. Latitude, Longitude N
TH Finalized By __ G. Spester Vegetation Deep tssocks. thin Black Spruce 2-10 feet tall, ruidevati
Sampe Data Ground Watar Data GENERAL COMMENTS
T “finke Disling Ahsi Diiing
k) = | T Depth in (7 )
:i‘ & € £ % § Time
|2 $15 0 B 5[ E3(8 § [smea
a 51 =| Z B (o] Sz|o| O
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
tussock
Gy SILT
Vx
- - 1 -
! WhGE
i J
_ 2 4 2 4
- Gy Silty SAND 2
¥ Vx
- 3 ;. 3 -
o
SAMPLE 14-5147 (3.5-6.5): SM, 37.4% -200, NM 14.8%. ORG 2.3%, NV, |
| NP
1 ;n 4 4 -
z ;
73 |
- 5 z 3
¢ =
i 6 BnSILT 6]
w/ Gravel
Nbe
z
o
Q- 7 4 7 -
@
<z
g
o Gy Silty GRAVEL
Z Nbe
[a]
AL 8 8§ -
2
g B
A 2 1BOH
g
Hote: Unless omerwxse‘ noted, ak samples are taken with 1-3/8-in. 1D Standard Penetration Sampler draven with 140 16 hammer with 30-1n. drop D CIE Autc Hammer E Cathead Rope Method

NR AKDOT TEST HOLE LOG -
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FINAL TEST HOLE LOG

I3

ECON_USCS_DB_26_07,GDT 3/515

ECOI

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR AKDOT PR

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1149
Project Number AKSAS 63812 Total Depth 8 feet
Field Geologist _ G. SPEETER Material Site Silt with massive ice Dates Drilled 014
Field Crew P. Pribyl Equipment Type Hand Auger _ Station, Offset e _
Weather 60F. Nice. Latitude, Longitude N66.90366. 52603
TH Finalized By __ G. Speater Vegetation Shallow tussocks Black Spruce. Elevation
Sampie Data Ground Water Data GENERAL COMMENTS.
Wiile Diiling ARst Drifiing
] = ® Depthin (ft )
2 H El o FET
3| . € E| 2 g |Tme
| Elep Bl E S |zl is |
S| 2185 5| 5 B |E| £3|8] F [symbo
5] o |om =] Z oD |o| 5z|c| &
— 0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
= l - 1 -
. 2 — 4
Gy SILT -
7 Vs, layered ice structures and massive ice structures.
L 3 4 3 4
5
)
r j 4 SAMPLE 14-5138 (4.0-8.0): ML, 69% -200, NM 60.5%, ORG 7.9%, NV, NP 47
L 5 - 5
- 6 = Gy Silty CLAY 67
L 7 4 7 4
 S— 8 | 8 ,_
HNote: Uniess othenwise noted, al samples are taken with 1-3:3-in. 1D Standard Penetration Sampler draven with 14016 hammer with 30-in. drop. D CIME 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 Distric Access Test Hole Number _14-1150
Project Number AKSAS 63812 Total Depth 9 feet
Field Geologist _ G.SPEETER Material Site Silt with massive ice Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset ~ R
Weather 60F . Nice. Latitude, Longitude N66.9028f. W154.52007
TH Finalized By __ G. Speeter Vegetation Elevation
- Sample Data Ground Water Data GENERAL COMMENTS.
el Diiing Ahar Driting
3 = w Depth in (ft)
§ & 5 2 E 3 g Time
= c ha = g 1ol &
o = 2513 5 5 g §§ 3 '.’ Date
] % “E(ZE% R R & [Symool
a s} om = z o | DZ jw (6
0 SUBSURFACE MATERIAL 0 4
Bn ORG MAT
lichen
Gy SILT
wet, Vx
r 1 SAMPLE 14-5139 (1.0-4.0): ML, 86.4% -200. NM 70.7%, ORG €.3%, NV, 1
NP
- ’_’ — ‘_I -
L 3 4 3 4
4 A 4 -
5 2 |
5 % Gy Sandy SILT
ga‘ % moist
@ 5 - 5
S > SAMPLE 14-5140 (5.0-9.0): ML, 57.7% -200, NM 24.8%, ORG 1.8%, NV, -
4l NP
o g
Z k
G
‘52
o 6 - 6 -
15}
g H
g
4
z
z %
al 7 4 =4 7 4
pil -
4 <
2
a
H
o3
O 8 A 8§ -
=
3
a
G e 9 9 -
31
¢
I
5 |
u |
= |
g I
a 4 4
< i 1
% Hote: Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penstration Sampler driven with 140 16 hammer with 30-in. drop. D CIME Auto Hammer D Cathead Rope Method
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&

7

GDT 37501

GPJ NR_AKDOT_PRECON USCS_0i_28 0

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1151
Project Number AKSAS 63812 Total Depth 10 f
Field Geologist _ G.SPEETER Material Site Thawed glacial drift deposits Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Anger Station, Offset
Weather 60F. Nice. Latitude, Longitude
TH Finalized By _ G. Spester Vegetation Light lichen. Elevation
Sample Data Ground Water Data GENERAL COMMENTS. )
fenle D AaDiting | Well-drained, exposed gravels.
- = & Depth in (ft )
2 H = - =
‘;,5 ;: - ‘c; fC g ime
B e 2| E 5 gy gl
s | B g8 3|5 B ElE3|8 Symbol
& o |lom =| Z B o] 32|«
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen -
Gn-Bn Sandy SILT
moist, fine. well-drained.
14 1 4
1. 24 24
. 3 4 3 =
3 4 4
L 3
ow
r 6 - SAMPLE 14-5141 (6.0-10.0): ML, 61.9% -200, NM 21.8%. ORG 0.7%. NV, 61
NP
- 7 ~ 7 -
— S E 8 -
- 9 e 9 o
10+— | | — 10 -
’ Hote: Uniess otherwise noted, alt samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 [b hammer with 30-in. drop. D CHE Auto Hammer D Cathead Rope Method

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

Field Geologist _ G. SPEETER

Field Crew P. Pribyl

FINAL TEST HOLE LOG

Project
Project Number AKSAS 63812

Material Site

Ambler Mining Distric Access

Silt with massive ice

Equipment Type Hand Auger

Test Hole Number _14-1152
Total Depth 10 feet
Dates Drilled

Station, Offset

PRECON_USCS 06 28 07.GDT 3/418

Weather 60F. Nice. Latitude, Longitude N66.90229. W154.5350%
TH Finalized By __ G. Speeter Vegetation Black Spruce 2-8 feat tall. Elevation
' Sample Data 313 GENERAL COMIENTS T
Aber Drifing
o - ® Depttyin (ft)
2 H Zl o o [T
E = = € lE| % g e
= € o; 3 3 ;‘3 el Z8 ¢ 2 Date
§ 53 % § =: g g § § ; E '% Symbaol
Q [s} om | = z o 0| D3Z | o
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen
i - Gy ST 1
Vx
L 2 4 24
- 3 - 3 4
[ 4 = 4 =
S Gy SILT e
o~ Vs, massive ice with silt in layeres.
- 6 -~ 6 -
L 7 4 7, 7 -
SAMPLE 14-5142 (7.0-9.0): NM 77.8%, ORG 4.8%
&
. 8 i 8 -
- 9 - 9 -
— 10— RO 10 -

AR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR AKDOT.

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

[ CME Auto Hammer [} Cathead Ropa Method
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2

i,

8_07,.GDT 3

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1153
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Thawed glacial drilt deposits Dates Drilled 8/22/2014 -
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset I
Weather 60F. Nice. Latitude, Longitude N66.901
TH Finalized By _ G. Speeter Vegetation Light green lichen. Black Spruce 5-10 fzetwall.  Elevation
| Sampie Data Groung Watsr Data GENERAL COMMENTS
“file Driiing Aber Diiting
2 pod ® Depth in (ft )
2 H - 1Bl3 o |1
N 5 1E| 3 S =
o € e 3| B S 2| 23]c| & |Date
S 5188 S5 5 5| E5|5| 5 [om
& o |omi=| Z m (o] 5Z|C| O
—— SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Bn Sandy SILT i
moist to wet, loose
|1 l - ‘ -~
- '_) - ’l -4
. 3 4 3 =
£ |4 4-
L%
< 5 - 5
VIZ
w
1 67 Bn Silty SAND 67
w/ Gravel
dry to moist, loose, mixed lithologies. angular. glacial.
- 7 4 7 4
I 81 SAMPLE 14-5143 (8.0-10.0): SM, 47.7% -200, NM 14.1%, ORG 1.3%. NV, 81
NP
— 9 . "2 9 =
=z
10 44— - {ROH 10 4
Note' Unless othenwise noted, ak sampies are taken with 1-3/8-in. 1D Standard Penetration Sampler draven with 140 1b hammer with 30-in. drop. D CKE Auto Hammer |: Cathead Rope Method

NR AKDOT TEST HOLE LOG - USTS 2014 GOANP DRILLING GPJ NR_AKDOT_PRECON_USCS 04
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CON_USCS_06_28 07 GDT 3/51%

FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Norithern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-11354
Project Number AKSAS 63812 Total Depth 4 feet
Field Geologist _ G. SPEETER Material Site Thawed and frozen silt over glacial drift deposits  Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset
Weather 60F. Nice. Latitude, Longitude
: TH Finalized By __ G. Speater Vegetation Blueberries, Black Spruce 10-15 feet tall. Elevation
Sample Data Ground Watar Data GENERAL COMMENTS:
B ke Deding Ader Diifing
3 3 ’g Depthin (ft)
g I; - € 2 Time
= c et = 3 i
-3 z m; E E b @ Date
S| % |23 HERE £ Symbal
Q [s] [SEGEE D) z o 0
= ) SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Gy SILT
wet, Org, Nbn
- 1 - 1 ~
5
h
-< | 24 2
:{:
v
Bn Silty SAND
- 3 4 w/ Gravel 34
1'-. Mixed lithologies.
| S— _‘ e 4 -
| Hote: Uniess othenwise noted, ak samples are taken with 1-3:8-in. 1D Slandard Penetration Sampler driven with 140 1b hammer with 30-in. drop D CME Autoc Hammer D Cathead Rope Method

NR AKDOT TEST HOLE LOG - USTS 2014 GOANP DRILLING GPJ NR_AKDOT PRI
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1155
Project Number AKSAS 63812 Total Depth 6 feet
Field Geologist _ G. SPEETER Material Site Thawed silt over glacial drift deposits Dates Drilled 87232014 -8/23,2014
Field Crew P. Pribyl Equipment Type Hand Auger . Station, Offset B
Weather 65F. Nice. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation Black Spruce trees. Elevation
Sampie Data Ground Water Data GENERAL COMMENTS.
Yle Driling ARet Drfing
3 g Tag Depth in ()
£ g e |2] 3 g Time
2 = = 5 I=3 It
2| S ley 3|28 g sl B [0
s | 8|88 35| 5 B E|B2|5] F [syma
& o |om = | Z EREI R
0 SUBSURFACE MATERIAL 0 4
- Gn ORG MAT
grass
Bn SILT
w/ Sand
L 1 wet 14
- 2 4 24
.
2
Ed
-2 | 3 3
A
EA
- 4 4
-
a
= Bn SILT
P w/ Gravel
b B wet, refusal at 6-feet. 5
< - =
o
Q
@
3,
>
o
o
¢
[ s 6 -
153
S
z
4
2z
-
'Y
Gl . 4
5]
z
o
&
o
a
z
<
i 398 = =
-
&
o
&3
@
3>
g
G -
313
]
Q
.
B
uf
o
.
[o}
o] 4 i
ES
E7f{ Note: Unless othenwise noted, ak samples are taken with 1-3/8-in_ 1D Standard Penetration Sampler drven with 140 b hammer with 30-in. drop. D CME Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG

&
T

GPJ NR_AKDOT_PRECON_USCS_0%_28_07,GDT 31515

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1156
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _ G. SPEETER Material Site Thawed glacial drift deposits Dates Drilled 12014
Field Crew __P. Pribyl Equipment Type Hand Auger Station, Offset e
Weather 65F. Nice. Latitude, Longitude N66.§92
TH Finalized By __ G. Spester Vegetation Light green lichen, med thick Black Spruce trees.  Elevation
Sampie Data Ground Water Data GENERAL COMMENTS
. ke Diting | AteSibg | Sand and gravel visible on surface.
3 3 ‘r;:. Depth in (ft )
£ g € g’. 3 g Time
= c halll I 3 lal %o o [Dat
2 c (8o 8| 2 1 2 lgl 2|8 £ il
S| 5185 3| 5 B |E| 2313 B [symool
IS o jom =| Z o lm| Szl O
0 SUBSURFACE MATERIAL o
Gn ORG MAT
dry lichen -
Bn Silty SAND
dry to moist
- l - 1 ~
- 2 - ’_‘I -4
Bn Silty SAND
w/ Gravel
L 3 dry to moist 3
- ; SAMPLE 14-5144 (3.0-6.5): SM, 24.5% -200. NM 10.0%, ORG 1.8%, NV, -
2% NP
<
:I]:
w
4 A 4 4
- 5 h 5 -
- 6 -~ 6 -
— 7 ~ 7 -

NR AKDOT TEST HOLE LQG - USCS 2014 GOANP DRILLING

Note: Unless othenvise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 b hammer wath 30-in. drop.

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

Field Geologist  G. SPEETER

Field Crew P. Pribyl

FINAL TEST HOLE LOG

Project
Project Number AKSAS 63812

Material Site

Ambler Mining Distric Access Test Hole Number
Total Depth
Thawed silt10 feet deep Dates Drilled

Equipment Type Hand Auger

Station, Offset

14-1157

8/23/2014 - 8/23/2014

10 feet

Weather 65F. Nice. Latitude, Longitude N66.89339. W1
| TH Finalized By __ G. Spester Vegetation Willows. Black Spruce. Elevation
Sampie Data Ground Watsr Data GENERAL COMMENTS:
hila Driling Ahat Driting
3 z g Depth in (ft )
fs & _ e |2 f’z 2 | Time
= z = _ 3 |E S
o S los 19| 8 S 2| €8|c| £ |Date
s | 5188 5|5 | 5 |ElBE|E| B [omw
a | o |om =| Z m |jo| SZ|e| O
i 0 SUBSURFACE MATERIAL 0
Bn SILT
w/ Gravel
moist |
SAMPLE 14-5145 (0.0-5.0): ML, 88.3% -200, NM 32.1%, ORG 6.4%, NV,
NP
- l - l -t
L 2 4 2 4
;3
= 3 - 3 -
2| 4 4
:
o
] d
5 5
g ®
o ; § 3
gr< |3 Gy SiLT :
S| moist
= SAMPLE 14-5146 (5.0-10.0): ML, 92.8% -200, NM 29.0%, ORG 5.1%, NV,
3 NP
o
4
n{— 6 6
=
Q
a
il
x
z
&
n
@l 71 7 4
F4
3 =z
Z 2 |
o =
o <
z
oL 8 8
=
&
I
3
)
Sk 9 9 -
b
e}
I
i
EIL_D
=
o g
e 10 +— . 10 4
g Note: Unless othenwise noted, ali samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 Ib_ hammer with 30-in. drop. D CME Autc 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 Distric Access Test Hole Number 14-1138
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _ G. SPEETER Material Site Thawed silt Dates Drilled 13/2014-8/23/2014
Field Crew P. Pribyl ~ Equipment Type Hand Auger Station, Offset
Weather 65F. Nice. Latitude, Longitude
TH Finalized By _ G. Speeter Vegetation Alders, willows, Black Spruce. lichen. Elevation
Sample Data Ground Watar Data GENERAL COMMENTS
iing Alst Drifing
E z ‘g - Depth in ()
3 I; _ € 2 ~§ ‘5’ Time
S S les g 581 8 (2| 28)g| g |[Dae
ggégégéggggésymbc'
a o |omi=| Z D lo|dZ|o] &
0 SUBSURFACE MATERIAL 0 -
- Gn ORG MAT
dry to moist
Gy Siity SAND
w/ Gravel
L 1 4 dry to moist 14
- 24 2 4
| 3 4 3 =
5
Ed
Z
o SAMPLE 14-5147 (3.5-6.5): SM, 37.4% -200, NM 14.6%. ORG 2.3%. NV,
o NP
4 4 — 4 4
5 e 5
1«
O
@0
3
{3‘3
ar- 6 = 6 -
5
[}
3TN I I N B .
<
z
&
ol 71 7
z
o
4
=3
b7
K
<
(L3 , =i
2
& ]
&
2
9
G
G-
i1}
o
kS
A
w
=
15}
a 4 4
<
14
z

Hote: Unless otherwise noted, ak samples are taken with 1-3:8-in_ 1D Slandard Penetration Sampler drven with 140 b hammer wath 30-in. ¢rop 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 Distric Aceess Test Hole Number _14-11359
Project Number AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Thawed silt over colluvium? Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger __ Station, Offset
Weather 65F. Nice. Latitude, Longitude N66.893
TH Finalized By __G. Speater Vegetation Alders, Black Spruce. willows. Elevation
Sampie Data Ground Water Data GENERAL COMIENTS.
il Diiding Ahei Diiting
- @ Depth in (ft )
2 . e I3
§ - *é g k3 g ime
ey oy 3| 3 8 || €8|c| g |bate
= g%%%ggggét%smbsi
a S |6mi=| 2 | 8 |6 5Z|&| ¢
o SUBSURFACE MATERIAL 0 4
Gn ORG MAT
lichen alder willows -
Gy SILT
moist
l B 1 ~
-5 2 2
2 2
<
% . -
<+ Bn-Gy Silty GRAVEL
wet
= 34 r—— 3+
£- 4 4 -
2} AL
3 BOH.
5
2
ol
u;’
O
(59
3\
2
(&)
o
10
o«
o~ g -
15
(=}
g
2
z
=
o
G . 4
(L3
z
o
[d
a
4
a3
(L3 - =
+
8
w
o 4
3
)
G -
b
=]
g
@
[‘S
=
o
a o — A
<
% Note' Unless othenwise noted, af samples are taken with 1-3:8-in. 1D Slandard Penetration Sampler driven with 140 1b hammer with 30-n. drop. D CIE Auto Hammer [:i Cathead Rope Metvﬁ'
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FINAL TEST HOLE LOG

A

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1160
Project Number AKSAS 63812 Total Depth 3 feet
Field Geologist _ G. SPEETER Material Site Thawed silt over colluvium? Dates Drilled 2014 -8/23/2014
Field Crew P. Pribvl Equipment Type Hand Auger Station, Offset _
Weather 65F. Nice. Latitude, Longitude
TH Finalized By _ G. Speater Vegetation Thick alders and Black Spruce. willows, lichens. Elevation
Sampie Date Ground Water Data GENERAL COMMENTS
ke Dising
< = & Depth in ()
§ & € LE § g | Time
= | B S| 5 8 gl 23|8] F [syma
Q [s} = 4 m o| 3Z|u O
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
lichen -
Gy Sandy SILT
w/ Gravel
wet
b SAMPLE 14-5148 (1.0-2.5): ML, 54.3% -200. NM 31.1%, ORG 5.1%. NV, 1
NP
- 24 2 4
5
=
<
:/IZ
&z Gy Silty GRAVEL
- 3 4 wet 3~
4 A 4 -
5 - 5

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR AKOOT PRECON_USCS_D6

Hote: Uniess othenwise noted, ali samples are taken with 1-3/8-in_ 1D Standard Penetration Sampler driven with 140 1t hammer with 30-in. ¢rop.

[ 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 Distric Access Test Hole Number _14-1161
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist __G. SPEETER Material Site Silt with massive ice Dates Drilled 8232014 -8/23/
Field Crew P. Pribyl _ Equipment Type Hand Auger Station, Offset
Weather 65F. Nice.
TH Finalized By __ G. Speeter Vegetation Deep tussocks. Black Spruce 2-10 feet tall. Elevation
Sampie Data Ground Watar Data GENERAL COMMENTS.
ezl | Next to thaw lake.
= 5 Depth in (f)
g - € 2 §’, :3" Time
S lo- gl 3 8 |e 55‘ c| 2 |Date
= a 8| 3 E £
188 2|5z 5| E5|E] § [sma
0 om = z o o] DZ | o} e
jam—— SUBSURFACE MATERIAL 0 4
Gn ORG MAT
| - tussock -
! Gy SILT
hi Org, Vx
i - WhICE 1
Vs, massive ice structures
- 2 4 2 4
SAMPLE 14-5149 (2.0-5.0). NM 94.9%
- 3 - 3 =
.
2
Ed
=
o 4 A 4 -
4
-
)
a
S\
gX
3y 5 - 5
o
o
@
3
p
a
o
o
& 6 6 -
5]
a
i\
x
z
o
BOH
g—— 74 7 4
2
ot
7 Drilling Notes: Installed NPS HOBO data logger S/N10580600
Z J
o
[ - .|
-+
&
3
o
S -
w
]
e}
g
%
w
¥
=
o
a N .
z i
%* Note: Uniess othenvise noted, ak sampies are taken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 Ib_hammer with 30-in. drop D CME Autc Hammer D Catheac Rope Method
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/515

3

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT,

PRECON_USCS_05_28 07 GDT

T
L

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1162
Project Number AKSAS 63812 Total Depth 3.3 feet
Field Geologist _ G. SPEETER Material Site Silt with massive ice Dates Drilled 23/2014 -
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset .
Weather 65F. Nice. Latitude, Longitude N66.
TH Finalized By __ G. Speeter Vegetation Elevation
Sample Data Ground Water Data GENERAL COMMENTS,
“nle Driling | Aker Diifing
B Z g Depth in (ft )
3 & |2 3 g |Tme
z c Stisl & 2 |a| Be o [Date
2 c |2a 3| 3 O 1al §218|
= | 188 5| 5 B |E| 23|B| & [symool
a a |om | 2| Z @ |o| Sz|L| O
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
Gy SILT i
moist, hi Org
- l - 1 -
5
B 4
=z Gy SILT
@ hi Org, Vs, linticular, layered, and reticulate ice structures.
| = 2 4 g SAMPLE 14-5150 (1.5-2.5): NM 29.1%, ORG 6.0% 2 4
L 3 = SAMPLE 14-5151 (2.8-3.3): NM 84.3%, ORG 4.4% 3

| rou

Drilling Notes: SIPRE hole

Note: Uniess othenwise noted, ak samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 b hammer with 30-in. drop

3 cme Auto Hammer [ Cathead Rope Method
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Area 3 Laboratory Data
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER: 63512
AKSAS NUMBER: G. Spester
SAMPLED BY. Area 3 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER | 141149 14-1150 14-1150 14-1151 14-1152 14-1153 14-1156
DEPTH (feel) . 4080 1.0-4.0 5.0-9.0 6.0-10.0 7.0-9.0 8.0-10.0 3065
LATITUDE | N66.90366° | N66.90284° | N66.90284° | N66.90257° | N66.90229° | N66.90141° | N66.89201°
LONGITUDE W154.52603° W154.52902°| W154.52902° | W154.53059° |W154.53503° |W154.53795° W154.62241¢
LAB NUMBER 14-5138 14-5139 14-5140 14-5141 14-5142 14-5143 14-5144
DATE SAMPLED 22-Aug-14 | 22-Aug-14 | 22-Aug-14 | 22-Aug-14 | 22-Aug-14 | 22-Aug-14 | 23-Aug-14
% Passing 3" )
o
1.5"
1.0"
cavel oy
0.5" 97
0.375" 99 92
# 96 84
48 98 99
#10 | 98 99
#16 | 97 98 93 75
#30 96 97
Sand w49 95 95
#50 ! 92 92
#60 89 99 90
#30 | 84 98 85 99
#100 80 97 81 95 66 30
Sil/Clay #200 69.0 86.4 57.7 61.9 47.7 245
0.02
0.005
Hydro 0,002
0.001
LIQUID LIMIT NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION (S (si) (Sasi) (Sasi) (Siy (SiSa) (“%'gra)
NATURAL MOISTURE 60.5 70.7 24.8 21.8 77.8 14,1 10.0
ORGANICS 7.9 63 1.8 07 48 13 1.8
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 Org' org’ sl Org'

GENERAL COMMENTS CGradation is hused on material passing the 37 sieve, according to Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test methad.
(Suil descriptions shown in parentheses are based on field detenminations.)

USCS Soil 1 iption Abbreviations: WG =~ Well-graded: PG~ Poorly-graded; 1= Flastics L~ Lean: ¥ Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION

Ambler Mining Distric Access

LABORATORY TESTING REPORT

PROJECT NAME:
PROJECT NUMBER: 63612
AKSAS NUMBER:
) G. Speeter
SAMPLED BY. Area 3 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1157 14-1157 14-1158 14-1160 14-1161 14-1162 14-1162
DEPTH (feef) 0.0-5.0 5.0-10.0 3565 1.0-25 2.0-50 1525 2833
LATITUDE N66.89339° | N66.89339° | N66.89343° | N66.89465° | N66.90474° | N66.90479° | N66.90479°
LONGITUDE | \W154.61906°] W154.61906°| W154.61525°| W154.60817° |W154.52248° |W154.52246° [W154.52246°
LAB NUMBER 145145 14-5148 14-5147 14-5148 14-5149 14-5150 14-5151
DATE SAMPLED 23-Aug-14 | 23-Aug-14 | 23-Aug-14 | 23-Aug-14 | 23-Aug-14 | 23-Aug-14 | 23-Aug-14
% Passing 3"
on
15"
1.0"
Cravel g7
0.5" 97
0.375" 98 94 99
#4 97 83 95
#8
#10 100
#16 96 99 72 89
#30 99
Sand #40 99
#50 98
#60 97
#80 96
#00 91 95 46 66
Silt/Clay  #200 88.3 92.8 37.4 543
0.02
Hydro 0008
0.002
0.001
LIQUID LIMIT NV NV NV NV
PLASTIC INDEX NP NP NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION | (S (si) (Sisa (Si) (Si) (Si) (Si)
| w/Gr) w/Gr)
NATURAL MOISTURE | 32.1 29.0 14.6 31.1 949 29.1 843
ORGANICS i 6.4 51 23 5.1 6.0 4.4
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 org’ Org’ sl Org’ org' Org’ sl Org'
GENERAL COMMENTS Gradution is based on material passing the 37 sieve, according to Alasks 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; 12— Flastics L~ Lean: £ Fat
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Area 4

Surficial deposits in Area 4 are mostly thawed granular deposits including alluvium, glacial
outwash deposits, and glacial drift deposits. Traverse 9 and 10 (Figure 24) were drilled in glacial
drift ice contact deposits and till composed of thawed sand and gravel overlain by thawed silt
and/or silty sand. Bedrock and colluvial material was intercepted at the bottom of test holes on
Traverse 9 and is exposed along the Reed River. Test holes in Traverse 11 intercepted thawed
glacial outwash composed of silty sand, silty gravel, and well-or poorly-graded sand.

= Legend
@® 2014 TH with 100% thawed soils
@ 2014 TH with layers containing 25% VI or greater :
® 2014 TH with Nbe-Nbn permafrost classes
e Proposed North Route

=[] Ak National Parks

Traverse 10°

14-1188

1 D

Traverse 11 .

mEmEE e Feel : . 5 ; i m

Figure 24. Map of Area 4. *Appendix A. Classification of Frozen Soils **VI is an abbreviation meaning
visible ice.

Traverse 9

Table 12. Traverse 9.

Hole ID Type Equipment General geologic description Total
installed depth
14-1176 SS none Highly weathered bedrock. 10
14-1177 SS none Weathered bedrock (andesite) 7
14-1178 SS none Weathered bedrock (andesite) 3

Test holes in Traverse 9 (Figure 24 and Table 9) intercepted highly weathered bedrock.
Recovery of identifiable cuttings was difficult but bedrock appeared to be highly weathered
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andesite. Bedrock exposed in river bank below the traverse was field classified as highly

weathered, hydrothermally altered, conglomerate.

Traverse 10

Table 13. Traverse 10.

Hole ID Type Equipment General geologic description Total
installed depth
14-1180 SS none Thawed silt and sandy silt 10
14-1181 SS none Thawed silt and sandy silt 10
14-1182 SS none Thawed silt and sandy silt 7
14-1183 SS none Glacial drift sand over bedrock (andesite) 3.5
14-1184 SS none Colluvium over bedrock (andesite) 3.5
14-1185 SS none Glacial drift sand (well-graded sand with gravel) 4
14-1186 SS none Glacial drift sand (well-graded sand with gravel) 3.5
14-1187 SS none Glacial drift sand (well-graded sand with gravel) 4

Test holes in Traverse 10 (Figure 24 and Table 13) intercepted thawed silt and glacial drift

deposits. Glacial drift deposits exposed at the surface were well drained and composed of sand

and gravel.
Traverse 11
Table 14. Traverse 11.
Hole ID Type Equipment General geologic description Total
installed depth

14-1188 SS none Glacial outwash (silty sand and silty gravel) 7.5
14-1189 SS none Glacial outwash (well and poorly-graded sand with gravel 4
14-1190 SS none 4

Glacial outwash (poorly-graded sand with gravel)

Test holes in Traverse 11 (Figure 24 and Table 14) were drilled in glacial outwash deposits. Soils
encountered in these test holes were sands and gravels with silt.
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Area 4 Photographs

< "\ v ‘ .4 = /J ; - :‘ ‘Y"V.' "i'x ‘ > \;/Y

Figure 25. Bedrock exposed on the Reed River south of Traverse 9. Hy

clast supported and full of rounded to sub-angular clasts composed of: granite, chert, quartzite, gneiss, and
andesite. The outcrop is weak to very weak with close to wide fracture spacing and abundant quartz-filled

slicken sided surfaces.

")ﬁﬁ “; . v,‘i‘ £

e PR ¥ ‘.).;’q_f » Tl s i o
Figure 26. Looking west down Reed River between Traverses 9 and 11.
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Area 4 Test Hole Logs
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Noithern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1178
Project Number AKSAS 63812 Total Depth 10 feet
| Field Geologist _ G. SPEETER Material Site highly weathered bedrock. Dates Drilled 8/25/2014
Field Crew Cp.pribyl  Equipment Type Hand Auger _ Station, Offset .
Weather 65F. Nice. Latitude, Longitude N66
TH Finalized By __ G. Speeter Vegetation Scattered Black Spruce. blueberries. Elevation
Sample Data Ground Watar Data | GENERAL COMMENTS.
Bx Ahst Drifing
z = @ Depth in (/)
§ £ _ € LE 3 g |Tme
2 el g 5 8 |e| Egle] 2 [vawe
S 5185 5|5 5 (E|E5|E] ¢ [ome
a a8 |om 3| Z @ (o Dz|a| O
0 _ SUBSURFACE MATERIAL 0 4
— Gn ORG MAT
Rd Silty SAND
w/ Gravel
L I dry to moist, Contained angular fravels with similar lithologies. Oxidized. 1
Can roll thread easily and quickly.
L 24 24
= 3 4 3 4
4 4 =
,:3’ _ SAMPLE 14-5162 (4.5-9.5): SM, 29.4% -200, NM 14.4%, ORG 4.2%, LL 30,
2 = PI7
gh2 | s 5
o 7
B =#
3“.
i
<3
\[g
(L"»- [ 6 -
=
Q
[a}
z
©:
Z;
2 H
aL 4 .
o 7 7
=
4
4
ol
Eis 8 8§
=+
s
0wl
{’;’ J
8
g 9 - 9 -
b}
e}
I
i
E
15}
2 10 BOH 10 4
< H
’} Note: Uniless othenvise noted, ali samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 16 hammer with 30-in. ¢rop 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 Distric Access Test Hole Number _14-1177
Project Number _AKSAS 63812 Total Depth 7 feet
Field Geologist _ G. SPEETER Material Site Weathered bedrock (andesite) Dates Drilled _§/25/2014-8/252014
Field Crew p.pribl  Edquipment Type Hand Auger _ Station, Offset

Weather 65F. Nice. Latitude, Longitude 89331, \k;154;s445§
TH Finalized By __ G. Speeter Vegetation 1all black Spruce and Birch. Lichen. Elevation
Sampie Data GENERAL COMMENTS. )
1 ]
o = ® Depth in (ft)
2| 3 5l s = [T
3 [ €t lE| 2 g e
2. ol s 8 el Bglel 2 [oew
PR 2| g2 £
S 5088 5|t 8|5 258 £ [oma
[s] om | F z o o| 3Zju @ .
0 SUBSURFACE MATERIAL 0 A
Bn SILT
wi/ Gravel
- 1 - 1 ~
Rd SILT, soft
wi Gravel
Extremly soft weathered andesite |
- 2 — 2 -
- 34 3+
o
=3
£l
zZ
V‘:
s}
4 - 4 -
< 5 -
S, 2 Rd-Gy Poorly-graded GRAVEL, soft h
8 w/ Sitt
3, Soft weathered andesite
& SAMPLE 14-5163 (5.0-7.0):
@ return to geologist
o
ok 6 - 6
-
Q
a
z
<
Z
S
fu I R il BOH 7 4
o .
z
o
x|
(s}
%
2!
(38
39 B -
2
ol
[43
I
2
Q9
(=}
_ Hote' Uniess othenwise noted, all samples are taken with 1-3:8-in. D Slancard Penetration Sampler driven with 140 b hammer with 30-in. drop D CME Auto Hammer E Cathead Rope Method

114



FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1178
Project Number AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Weathered bedrock (andesite) Dates Drilled
Field Crew _ Equipment Type Hand Auger __ Station, Offset N
Weather 65F. Nice. Latitude, Longitude
TH Finalized By _ G. Speater Vegetation Flat lichen. Black Spruce and Birch trees. Elevation
i Sampie Data Ground Watsr Data GENERAL COMMENTS
T T | ente Diding ARer Diifing
3 = i @ Depthin (ft ) '
1. e B3| | g [
2l e . gl s 8 g falel 2 [vae
% id' é ,% % A% _% % § § E i% Symbol
a a jom =| Z @ |G| DZja] O P
—— SUBSURFACE MATERIAL 0
Tn Sandy SILT
w/ Gravel
till 4
. - Rd-Bk Poorly-graded GRAVEL, soft 1
B wi Silt
2 Extremly weathered andisite J
7
- 2 4 2 4
— 1 3 4 i v BOH 3 4

26 07,07 351

0526 0

SCON, USCS

T
1

AKDOT_PR

T
!

G- USCS 2014 GOANP DRILLING GPJ NR

ASDOT TEST HOLE L0

ote Uniess othenwise noted, ak samples are taken with 1-3:8-n 1D Standard Penetration Sampler drven with 140 1b hammer with 30-in. 6rop. [_—_1 CIE Auto Hammer D Cathead Rope Method |

115



FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1180
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Thawed silt and sandy silt Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset i
Weather 65F. Nice. Latitude, Longitude
. TH Finalized By __G. Speater Vegetation Deep lichen. willows, Black Spruce 2-20 feet tall. Elevation
Samp'e Data Ground Water Data GENERAL COMMENTS
T el Diiing Ahai Diiting
o - & Depth in (ft)
g 3 z
E I HEE g |Tme
2 € le> gl 581 8 |2| 28|s] g |Dae
e§@§%§§§§§535vmb9~
a [s] o@m = z o o| 2Z |u U]
o 0 SUBSURFACE MATERIAL 0
Gn ORG MAT
lichen
Gy SILT
moist
- 1 1 =
[ 2 4 29
L 3 4 34
':;»- 4 - 4 -]
:,
)
a
5/ 5
&
g < | 5 5
w %
3 =
=,
7
]
o
4
o~ 6 6 -
-
5]
a]
z
14 Tn Sandy SILT
- dry to moist
Gl 4 4
@l 7 7
Zi
2
[=
A
g
AL B i
3 § SAMPLE 14-5164 (8.0-9.5): ML, 66.1% -200, NM 28.8%, ORG 5.8%, NV, §
& NP
“
3 = .
8 -
o =
=18 9 A = 0 -
313
¢
%
&
=
o
g 10 A BOH 104
<
% Note: Uniess otherwise noted, af samples are taken with 1-3/8-in. 1D Standard Penetration Sampler draven with 140 Ib hammer with 30-in. drop D CIKE 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 Distric Access Test Hole Number _14-1181
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Thawed silt and sandy silt Dates Drilled 8/25/2014 - 8/25/2014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset s
Weather 65F. Nice. Latitude, Longitude N66.8884, W1
TH Finalized By __ G. Spezter Vegetation Tundra grasses. Black Spruce 1-20 feet tall. Elevation
Sampie Data Ground Watar Data _ GENERAL COMMENTS:
T Wile Drilling ARar Dritling
o = © Depth in (ft) |
2 H 2l o o
g [ _ - 2] 2 g | Tme
= = & - 2 ol © o
o | S len 3| 53| 8 |g| £8]|g| £ |Dee
| 812 5| 5| 5 |5 £5|E B [omo
a [=] om | = z [ 0| 3Z |« O
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
grass
BnSILT
moist
i = B SAMPLE 14-5165 (1.0-3.5): ML, 77.1% -200, NM 35.7%, ORG 7.7%. NV, 1
NP
b o 9 o
2 - 2
A
- 3 A 34
4 4 4
o
a
3 5
& 2
o'b e
g < 5 Bn SILT )
o w» w/ Sand
[523 - "
= moist
=
Q
o
‘C‘t’
o= 6 6 -
5
o
E\
4}
2
EL_;‘
o 7 74
z
3
x
=}
o
g
(L3S 8 - 8 -
3
&
a
143
fod
b
9
Sk 9 - 9 -
o
o
-
po
o
ul
=
° i
g 10 +— L ROH 10
¢
%¢ Note: Unless othenwise 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 Distric Access Test Hole Number _14-1182
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _ G. SPEETER Material Site Thawed silt and sandy silt Dates Drilled 8/25/2014 - 8/25/2014
Field Crew P.prbyl  Equipment Type Hand Auger Station, Offset o
Weather 65F. Nice. Latitude, Longitude N66.8876
TH Finalized By _ G. Speater Vegetation Tall lichen. Black Spruce. blueberries. Elevation
Sample Data Ground Water Data GENERAL COMMENTS:
[ wnite Driling ARer Diifiing
5 H Depthin () |
!‘.‘:’ - € g E —8: Time
S loy gl 58 8 |g| g8lg| £ |Dov
f‘l %é 3 g 8 % i 3| & | symbol
a |om | 2| Z @ (o) d5z|la| O
0 SUBSURFACE MATERIAL 0
Gn ORG MAT
lichen
[ " Bn SILT 1 -
moist to wet
- 24 2
r 3 A 3 A
5
Ed
z J
:lll
v
\ 41 Th-Bn Sandy SILT 47
| i w/ Gravel
5} moist to wet
ot
5
g"ls
8 § A 50 1=
ol
Q1
o
3\
e
[s3
o
8
o= 6 - 6 -
15
D\
g ]
xi
b <
&
a1 71 74
zi
o 4
(s}
o
£
GL | B
2
&
a
(43 -
3
o

| Note: Unless othenvise noted, ak samples are taken with 1-3/8-in. 1D Standard Penetration Sampler driven with 140 !

b hammer with 30-1n. drop.

[ CME Auto Hammer  [] Cathead Rope ethod
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1183
! Project Number AKSAS 63812 Total Depth 3.5 feet
Field Geologist _ G. SPEETER Material Site Glacial drift sand over bedrock (andesite) Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger . Station, Offset .
Weather 65F. Nice. Latitude, Longitude N6
. TH Finalized By __ G. Speeter Vegetation Aspen stand. Elevation
Sampie Dat Ground Watar Data LAMEN
: mpte Data e by | e GENERAL COMMENTS
2 = i w Depth in (ft)
5 E 2 E 3 § Time
= E = - 3 = c
o S len gl 3 S el £€8|cl 2 |Date
Sl 8185 5|8 5 | E5B 5 [symbal
a o] o@D | = z o o| DZ |« [l e
= 0 SUBSURFACE MATERIAL 0 4
Tn Poorly-graded GRAVEL
w/ Siit & Sand
dry to moist, 3"-. Rounded. Well drained.
r 1 SAMPLE 14-5166 (1.0-2.8): GP-GM, 7.8% -200, NM 4.6%, ORG 1.5%, NV, b
NP
5 J
Ed
< &
s - < -
= 3 A 1 3 4
is=k BEDROCK
] :EF No recovery. Did verification hole 10-feet away, had same resuit.
; =N

T
!

DOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT _PRECON USCS

NR AK!

| Mote' Unless otherwise noted, al samples are taken with 1-3:8-in_ 1D Standard Penetration Sampler drven with 140 I hammer with 30-in. drop. 3 cwE 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 Distric Access Test Hole Number _14-1184
Project Number _AKSAS 63812 Total Depth 3.5 feet
Field Geologist _ G.SPEETER Material Site Colluvium over bedrock (andesite) Dates Drilled R/25/2014 - 8/25/2014
Field Crew P. Pribyl _ Equipment Type Hand Auger Station, Offset
Weather 65F. Nice. Latitude, Longitude N66.8866, W154.79926
TH Finalized By __ G. Spester Vegetation aspens and light lichens. Elevation
Sample Data Ground YValer Data GENERAL COMMENTS:
I e Diting [ AberEiiing | Drilled at base of 50-ffoot tall glacial drift deposit.
o ® Depth in (ft)
g 5 € ;E 3 Time
£ |ox 3 5 8 |e s Sle Date
":-5. é % E g £ g (§_>T E Symbol
o |lom | =] Z @™ || DZ|&
0 SUBSURFACE MATERIAL 0 A
‘ Gy Silty GRAVEL
| dry to moist, looks like colluvium. Andesite aggrigates.
2 1 ] 1 4
g !
R
| ) 97 4 2 4
7z - -
r 37 - Gy BEDROCK 37
| 1 Andesite
— I BOH 1
g
(ol
i
5
ea“
\

B,
-

A‘KDOTEPRECONUUSCS

- USCS 2014 GOANP DRILLING GPJ NR

E£ST HOLI

%’ Note: Unless othenwise noted, ak samples are taken with 1-3/8-in. 1D Slandard Penetration Sampler driven with 1401t hammer with 30-in. drop

[ CME Auto Hammer [ Cathead Rope ethod
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NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING

GPJ NR_AKDOT_PRECON_USCS_05_28 07.GDT 3515

FINAL TEST HOLE LOG

=

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1185
Project Number AKSAS 63812 Total Depth 4 feet
Field Geologist _ G. SPEETER Material Site Glacial drift sand and gravel Dates Drilled 8/25/72
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset o
Weather 65F. Nice. Latitude, Longitude N66.888, W 893
TH Finalized By __ G. Spezter Vegetation Shallow dry lichen. Aspens. Elevation
| Sample Data Ground Watar Data GENERAL COMMENTS:
tila Drilfing ARar Diiting
3 Z g Depth in (ft )
£ > = 12| 3 g | Time
3 w o E |£]| & S
FEles |5 8 |5 Bgls| B o
S| 5185 5| 50 8§ 23|58 [sma
o) a |om | =| Z o (o S5Z|c] O
0 SUBSURFACE MATERIAL 04
Bn Well-graded SAND
w/ Gravel
dry to moist, Clean. 1"- gravel. Refusal on a cobble at 4-feet. J
L 1 - 1 4
5
20
-z |2 2
7.:
v
b 3 4 3 -
— 4 - 4 -

Note: Unless othenwise noted, all samples are taken with 1-3/8-in. 1D Slandard Penetration Sampler driven with 140 b 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 Distric Access Test Hole Number _14-1186
Project Number _AKSAS 63812 Total Depth 3.5 feet
Field Geologist __G. SPEETER _ Material Site Glacial drift sand and gravel Dates Drilled §/25/2014 - 8/252014
Field Crew Cpopribyl  Equipment Type HandAuger Station, Offset =
Weather 65F. Nice. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Light green lichens and Aspen. Elevation
"""" i Sampte Data Ground Water Data GENERAL COIMMENTS
2 */fwita Diing Ahor Drifing
g = ® Depth in (ft)
2 g 2
?| £ R
£ 1§ E B LE| 23138 £ [symeal
O =] z o 0| 27 |« (R
0 SUBSURFACE MATERIAL 0 -
Bn Well-graded SAND
w/ Gravel
dry to moist, well-drained. Refusal on a cobble.
- 1 A 1=
|
, |
5 1 -4
2
=
| :/1; 2 4 7 4
T - 2
1 3 A 3~
=t i
5
= |
B
&\
.
O
(523
=] i
2
<
(531
i
o,
ar- - -
&
g
&1
CC“
Z;
z
(1)
QL 4 —
9
Z
|
i
o i -
e
i
b
b
Lt
i
5
g +— -
Ed i H
g’ Note Unless othenwise noted, aki samples are taken with 1.3:8-in. 1D Standard Penetration Sampler driven with 140 1b hammer with 30-n. 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
Geolegy Section
Project Ambler Mining Distric Access Test Hole Number _14-1187
Project Number _AKSAS 63812 Total Depth 4 feet
Field Geologist _G. SPEETER Material Site Glacial drift sand and gravel Dates Drilled §/25/2014- 8252014
Field Crew ppdbet  Equipment Type Hand Auger __ Station, Offset o
Weather 65F. Nice. ___ lLatitude, Longitude N66.889-
' TH Finalized By __G. Speeter Vegetation Light green lichens and Aspen. Elevation
T Sampie Data Ground Watar Data GENERAL COMMENTS.
T sftile Diiling Ahet Drifing
= & Depth in (ft ) l
& . 15l 3 g | Time |
£ e € el 2 s LT ;
< u;“g 3 S el &3¢l 2 Date |
S |0 2| Z d (o Dz|e| O P
E—— SUBSURFACE MATERIAL 0 A
Bn Well-graded SAND
w/ Silt & Gravel
wet, Auger suck.
= 1 - 1 <
5
Ed
aEe -
7‘:
Lowl
= 3 4 3+
2 4 A 4
-
o
L
W
O
[
3
P4
G
O
ul
o«
4= -1 | .
- |
5
{J'
g
@©:
<
z
[ o -
{
e}
L H
A
uf
=1
=
o
S A _
< i
4
z

| Note Unless othenwise noted, ak sampies are taken wiln 1.3:8-in. ID Standard Penetration Sampler draven with 140 b hammer with 30-in. drop.

] CME Auto Hammer

D Cathead Rope Method
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Aceess Test Hole Number _14-1188
Project Number AKSAS 63812 Total Depth feet
Field Geologist _ G. SPEETER Material Site Glacial outwash Dates Drilled 2014-8/252014
Field Crew CP.pribyl  Equipment Type Hand Auger __ Station, Offset
Weather 65F. Nice. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Black Spruce. Alders. Aspens. willows. Elevation
Sample Dat: Ground Watar Data ALENTS.
mpie Data e e GENERAL COMIENTS
3 = & Depthin (ft)
s | e € E 3 g [Tme
= c b - 2 .l Be G
o £ o bl 5 S je2| €8¢ 2 Date
S| 5188 5] 5 5 |E| BE(E] B [Smea
[e s} oo = z m m| DZ |uw O
0 SUBSURFACE MATERIAL 0
Gy Silty SAND
w/ Gravel
dry to moist, Glacial outwash. 1"-.
. 1 =1 1 ~
[ 7 4 2 n
- Gy Silty GRAVEL
w/ Sand
dry to moist
SAMPLE 14-5167 (2.0-7.5): GM, 14.5% -200, NM 6.0%, ORG 3.9%, NV,
NP
. 3 4 3 =
5 J
20
<
WY Z: — 4 —
et
5
a
2
5 - S
o
O
w
)
o
G
o
E{é
o 6 -
Q
[a}
Ed
@
2«
E,
FUES 7 4 7 A
3
2
E
[
o
Zi
O 4 -
2
&
0
3 1
5
Q
=18
8
T
o
0
W
=
o
a A 4
z
14
<

| Note: Unless othenwise noted. aki samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 b hammer vith 30-in. rop D CIE Autc Hammer D Cathead Rope kethod

124



FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1189
Project Number AKSAS 53812 Total Depth 4 feet
Field Geologist _ G. SPEETER Material Site Glacial outwash Dates Drilled $/25/2014 - 8/25/2014
Field Crew prbyl  Equipment Type Hand Auger ~ _ Station, Offset i
Weather 65F. Nice. _ Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Drv lichen. Black Spruce. Alders. Elevation
Sampe Dot Ground Wator Data | GENERAL COMMENTS.
“rls Driting Ahet Diifiing
= & Depthin (ft )
& N € ;E 3 g | Time
c |s= | 3 8 le gé‘ c| g2 |Date
- 21 € 5 B EEIE| B [smea
[] om = z o o] D7 | (o)
0 SUBSURFACE MATERIAL 0
Bn Poorly-graded SAND
w/ Gravel
moist. Fine SP.
- l B — 1 =
5
6
-2 | 2 2
:/I: —
© Bn Well-graded SAND
- - wi Gravel
< w/ Cobbles
moist
| 3 4 3 -
4 A X5 4 -

PJNR AKDOT_PRECON, USC

NG G

-

ok
e}
N
-
0
o
=
-
o
a
2
<
4
z

Hote' Unless othenvise noted, ak samples are taken with 1-3:8-in. 1D Slandard Penetration Sampler driven

with 140 1t hammer with 30-1n. drop.

D CME Auto Hammer

[[] Cathead Rope Method
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Northern Region Materials
Geology Section

Field Geologist _ G. SPEETER

STATE OF ALASKA DOT/PF

. Field Crew P pribyl

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access

Test Hole Number _14-11%0

Project Number _AKSAS 63812

Total Depth 4 feet

Material Site Glacial outwash

Dates Drilled

_ Equipment Type Hand Auger

~ Station, Offset

§/25/2014 - 8/25/2014

Weather 65F. Nice. Latitude, Longitude
TH Finalized By __G. Spester Vegetation Light shallow lichen. Elevation
) Sampie Data ata | GEHERAL COMMENTS I
AR
= ® Depth in (ft)
gl e 3|3 g [Tme
Slew 3|2 S |g|d|g &=
= | % 165 5| E 0 B |E|83|B] § [omo !
3 o |6m 2| Z B |o| Sz|o) O :
I 0 SUBSURFACE MATERIAL 0
Gn ORG MAT
lichen
Tn-Bn Poorly-graded SAND
w/ Gravel
dry to moist, well-drained.
- 1 1
5
e
-2 ] 2 5
> Bn Poorly-graded SAND -
s wi Silt & Gravel
wi Cobbles
dry to moist, well-drained.
SAMPLE 14-5168 (2.5-3.5): SP-SM, 10.8% -200, NM 6.6%, ORG 1.9%, NV,
L 3 NP 3
4 - 4
N
A
;
i
s
o
()
o
3.
2
Gl
o
i
o«
[ 4
o

1
1

CS 2014 BOANP DRILLING GPJ NR AKDO

NR AKDOT TEST HOLE LOG - US

H i i
TNote: Uniess otherwise noted, ak samples are taken with 1-3:8-in_ 1D Standard Penetration Sampler driven with 140 b hammer with 30-in. drop

3 CME Auto Hammer

[] Catheac Rope Method
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Area 4 Laboratory Data
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NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION

PROJECT NAME:
PROJECT NUMBER: 63812
AKSAS NUMBER: G. Speeter
SAMPLED BY: Area 4 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1176 14-1180 14-1181 14-1183 14-1188 14-1190
DEPTH (feel) 4595 8.0-95 1.0-3.5 1.0-2.8 20-75 2535
LATITUDE N66.8952° | N66.88392° | N66.8884° | N66.8874° | N66.88626° | N66.88526°
LONGITUDE W154.84547°| W154.78796°| W154.79092° | W154.79619° | W154.81009° |W154.89173°
LAB NUMBER 14-5162 14-5164 14-5165 14-5166 14-5167 14-5168
DATE SAMPLED 25Aug-14 | 25-Aug-14 | 25-Aug-14 | 25-Aug-14 | 25-Aug-14 | 25-Aug-14
% Passing 3"
o
15"
1.0" 92
cavel gy 80 81
0.5" 97 76 73 98
0.375" 91 69 66 95
#4 65 99 53 51 80
#8
#10
#16 45 98 39 34 70
#30 99
Sand #40 98
#50 | 95
#60 93
#80 86
#100 33 81 84 10 18 20
Silt/Clay _ #200 29.4 66.1 771 7.8 14.5 10.8
0.02
0.005
Hydro 5 002
0.001
LIQUID LIMIT 30 NV NV NV NV NV
PLASTIC INDEX 7 NP NP NP NP NP
USCS CLASSIFICATION
i iSa SaSi Si PGGr SiGr PGS:
USCS SOIL DESCRIPTION | (Sisa) (Sasi) (si) w(/S%.Sa) \(q /'s% | w(/Si &(_gr)
NATURAL MOISTURE | 144 28.8 35.7 46 6.0 6.6
ORGANICS { 42 58 77 15 39 1.9
SP. GR. (FINE) |
SP. GR. (COARSE) {
MAX. DRY DENSITY |
OPTIMUM MOISTURE
L.A. ABRASION !
DEGRAD. FACTOR i
SODIUM SULF. (CRSE) |
SODIUM SULF. (FINE) |
NORDIC ABRASION
REMARKS sl Org' org' org' sl Org'
GENERAL COMMENTS Gradation is bused on material passing the 3" sieve, according 1o Alaska Test Method T-7.
! Organic content determination is based on the results of the ATM T-6 test method.
(Suil descriptions shown in parentheses are based on field detenminations.)
USCS Soil 1 iption Abb s WG Well ded: PG~ l’t)-)!ly‘~gmdcd', 1= Elastics Lo~ Leany ¥~ Fat
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Area 5

Traverse 15 (Figure 27 and Figure 31) was conducted to evaluate a glacial drift deposit
composed of stratified compact till gravels as a potential material source. Traverse 14 (Figure 27
and Figure 30) was conducted to evaluate surficial deposits in an area with abundant thaw boils
and burned areas that were identified from the air. Traverse 12 (Figure 27 and Figure 28) was
conducted to evaluate a broad, flat, glacial outwash terrace as a potential material source.
Traverse 13 (Figure 29) was conducted in glacial drift sand to evaluate the nearby area as a river
crossing on the Kobuk River.

Legend
® 2014 TH with 100% thawed soils
@ 2014 TH with layers containing 25% VI or greater §
® 2014 TH with Nbe-Nbn permafrost classes

== Proposed North Route

] AK National Parks

Tfraverse 15

{

- Traverse ;|4 : : . ; ; !

‘ : Traverse 13

Traverse 12

Brt
e

05000002500 :
| - — e S

Figure 27. Area 5 overview map. *Appendix A. Classification of Frozen Soils **VI is an abbreviation
meaning visible ice.
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Traverse 12

Legend
® 2014 TH with 100% thawed soils
@ 2014 TH with layers containing 25% VI or greater
® 2014 TH with Nbe-Nbn permafrost classes
#8 emmm Proposed North Route

51 ] A Natonal Parks

@ Grab Samples

igue28. Travele*Appdlx A. Classification of Frozen Soils **VI is an abbreviation meaning visible

ice.

Table 15. Traverse 12.

Hole ID Type Equipment General geologic description Total

installed depth
14-1168 SS none Glacial outwash terrace (well-graded sand) 10
14-1169 SS none Glacial outwash terrace (silty sand) 10
14-1170 SS none Glacial outwash terrace (silty sand) 10
14-1171 SS none Glacial outwash terrace (well and poorly-graded sand) 10
14-1172 SS none Glacial outwash terrace (well and poorly-graded sand) 10
14-1173 SS none Glacial outwash terrace (well and poorly-graded sand) 10

Test holes in Traverse 12 (Figure 28 and Table 15) were drilled to evaluate a glacial outwash
terrace that looked like a good deposit for a potential material site. The deposit is at the midpoint
of the northern route through Gates of The Arctic National Park. Test holes intercepted mostly
well and poorly-graded sands and silty sands in the deposit which suggests material in this
deposit is too fine grained to produce crushed aggregate products.
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Traverse 13

Legend

@ 2014 TH with 100% thawed soils
@ 2014 TH with layers containing 25% V! or greater
® 2014 TH with Nbe-Nbn permafrost classes

3 : AK National Parks

g

ice.

Table 16. Traverse 13.

Hole ID Type Equipment General geologic description Total
installed depth
14-1174 SS none Glacial outwash sand (silty sand) 10
14-1175 SS none Glacial outwash sand (silty sand) 10

Test holes in Traverse 13 (Figure 29 and Table 16) were drilled to explore the bluffs on the side
(west side) of the Kobuk River opposite Area 2 (Figure 11). Test holes indicate that the bluff is
composed mostly of deep glacial outwash sand.
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Feet)

Traverse 14

Traverse 14} Lagerd

@ 2014 TH with 100% thawed soils

@ 2014 TH with layers containing 25% VI or greater

® 2014 TH with Nbe-Nbn permafrost classes
e Proposed North Route

G AK National Parks

igur 30. Traverse 14. *Appendix A. Clasificatin of Frozen Soils #%VT is an abbreviation eaning visible

ice.

Table 17. Traverse 14.

Hole ID Type Equipment General geologic description Total
installed depth
14-1201 SS none Thawed and frozen silt 10
14-1202 SS none Thawed silt above colluvium 6
14-1203 SS none Thawed silt and clay 10
14-1204 SS none Thawed silt 7

Test holes in Traverse 14 (Figure 30 and Table 17) were drilled to investigate a largely burned,
tussock covered, area that has several large thaw boils that are visible from the air. Test holes in
Traverse 14 encountered mostly thawed silt. Colluvial material was present in TH14-1202.

e Loose thawed and/or thawing silt in this area could destabilize if heavy rains increase
surface erosion.
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Traverse 15

Trve rs 1 5

i Legend
®  © 2014 TH with 100% thawed soils
@® 2014 TH with layers containing 25% VI or greater ‘4
8 © 2014 TH with Nbe-Nbn permafrost classes
iy === Proposed North Route

988 [ Ax National Parks

@ Grab Samples

igure 31. Traverse 15. *Appendi A. Classcatlon of Frozen Soils **VI is an abbreiaomeaning visible
ice.

Table 18. Traverse 15.

Hole ID Type Equipment General geologic description Total
installed depth
14-1164 SS none Thawed glacial drift (well-graded gravel) 10
14-1165 SS none Thawed glacial drift (well-graded gravel) 10
14-1166 SS none Thawed glacial drift (well-graded gravel) 4

Test holes in Traverse 15 (Figure 31 and Table 18) were drilled to evaluate a large glacial drift
deposit as a potential material source. All three test holes encountered glacial drift deposits
composed of well-graded gravels and/or silty gravel. A grab sample was collected for gradation
and quality analyses.
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Area 5 Photographs

Figure 32. Solid stem augér drllhng with Tenaka drill in glac1al drlft dep0s1ts on Traverse 15.
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Area 5 Test Hole Logs
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access Test Hole Number 14-1163
Project Number AKSAS 63812 Total Depth 0.5 feet
Field Geologist __G. SPEETER Material Site Thawed glacial drift Dates Drilled
Field Crew _Pprbyl  Equipment Type Hand Auger Station, Offset i
i Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation Black Spruce. Alders. Elevation
Sampie Data Ground Water Data GENERAL COMMENTS
e Diing | AR Dot | Glacial drift deposit. Irregular shaped mounds up to 50-feet tall.
3 fy 4 Depth in (ft) Adjacent stream. Lightly vegitated. Material looks consistant from
fs ¢ _ € |2 ff g | Time mound to mound
2| Sley 3| 2 S izl Ey|g] & o
s | $ |25 5|5 5 (gl 235 B [symou
Q [=} om = z o o] DZ O
0 SUBSURFACE MATERIAL 0 4

G GPJ NR_AKDOT_PRECON_USCS_0_28 07, GDT 3/

ANP DRILLIN

GOy

Bn Well-graded GRAVEL
w/ Sand

NR AKDOT TEST HOLE LOG - USCS 2014

Note Uniess othenwise noted, alf samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 Ib hammer with 30-in. rop

[ cME Auto Hammer

[} cathead Rope Method
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northem Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1164
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist __G. SPEETER Material Site Thawed glacial drift . Dates Drilled 8/24/2014-8242014
Field Crew P. Pribyl Equipment Type Hand Auger _ Station, Offset i
Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Sparse Black Spruce. Birch. Alders. Elevation
Sampie Data Ground Watar Data GENERAL COMMENTS
- ki Ara ot | Drilled on top of "kuob shaped” glacial drift deposit.
3 = z Depth in ()
5 g e | g 3 g | Time
= c < 5 g 1ol 8¢ <
= | S len gl 31 8 2| 28| £ |Date
s 588 5| ¢ §§§§§§Smbsv
a | o |omi=| Z B lo| 3Z|c] €
0 SUBSURFACE MATERIAL 0 4
Bn Well-graded GRAVEL
w/ Sand
w/ Cobbles
3"-. Angular. Glacial Drift. Clean and well-drained.
1 l - 1 —
= 2 4 24
1. 3 4 3 4
4 - 4 4
=
o
4]
5 5
gh< | 3 5
w %
‘uj w
7
o]
o
&
- 6 6 -
e
Q
=)
H
.
z
-
E’W- 7 4 7 4
9
2
=t
X
fal
S
g
k3 8 8 -
3
&
o
4]
@
n)
Q
G- 9 - 9
bt
g
P
m
uf
=
5 A .
2 10 +— e BOH 10 -
<
fé Note: Unless otherwise noted, ak samples are taken with 1-3/8-in. 1D Standard Penstration Sampler draven with 146 1b hammer vith 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 Distric Access Test Hole Number _14-1163
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Thawed glacial drift Dates Drilled 8724
Field Crew P. Pribvl Equipment Type Hand Auger Station, Offset
Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Black Spruce and Alder. Elevation
Sampie Data Ground Walar Data__ GENERAL COMMENTS.
dhdeDing | AR | Dyrifled in depression below 15 foot tall mound in glacial deposits.
3 g g Depthin (ft)
:'; & d 5 i §’ Time
> e 8 e 2 | Date
3: E:,‘ §§ '“% @) g g % Symbaot
o s} oo = z o o ol
0 SUBSURFACE MATERIAL 0 -
Bn Silty SAND
moist -
Gy Well-graded GRAVEL
w/ Sand
moist, 3"-. angular. well drained.
- l - 1 -
- 2 — ’l -4
F 3 A 3
£- 4 4 -
“
5
5 5
& #F
@b 5 5
& 2
w A
s =
3
Z
g
o
g{i
Q- 6 6 4
l(—) i
a
K
x
z
o
[ 7 4 7 4
9
2
=1
4
1
-3 i
H
a- 8 - - 8
ks Bn Silty GRAVEL
& moist, 3"-.
5;3 SAMPLE 14-5154 (8.0-10.0): NM 19.7%
3
o
G- 9 9 -
b
e
X
uf
=
.
ol
% 10 +— 10 -
';i Mote Unless otherwise noted, all samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 i hammer with 30-in. drop D CIE Autc Hammer ’: Cathead Hope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

Project Ambler Mining Distric Aceess Test Hole Number _14-1166
Project Number AKSAS 63812 Total Depth 4 feet
Field Geologist _ G. SPEETER Material Site Thawed glacial drift Dates Drilled 8/24/2014 - 87242014
Field Crew P. Pribvl Equipment Type Hand Auger Station, Offset _
Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Black Spruce. Elevation
Sampie Data Ground Watsr Data GENERAL COMMENTS
ke Difng | ARt 2B | Drilled on top of glacial drift mound.
3 3 z Depth in ()
= c hal = Q o o
J<3 = 2% B 2 o @ £3 c £ Date
T‘g 3 § 5 3 g 3 g 23 S £ Symbot
el ] o@ = z o 0| DZ |w [0}
0 SUBSURFACE MATERIAL 0 4
Bn-Gy Well-graded GRAVEL
w/ Silt & Sand
moist, 3"-. Angular. <5% cobbles. |
5 ] . 1 ~
. Bn Well-graded GRAVEL ‘
% w/ Sand
L2 A w/ Cobbles .
- - moist, Refusal on cobble. 3"-. Clean and well-drained. -
*
= 34 3 4
T 4+

OT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT _PRECON USCS DB 28 07 GDT 3/8618

NR AKD!

Hote Unless otherwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler draven with 140 b hammer with 30-1n. drop.

[ ciE 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 Distric Access Test Hole Number  14-1167
Project Number AKSAS 63812 Total Depth 0.5 feet
Field Geologist _ G. SPEETER Material Site Glacial outwash terrace Dates Drilled §/24:2014 - 87242014
Field Crew _p.phbyl  Ecquipment Type Hand Auger Station, Offset )
Weather 60F. Nice. Latitude, Longitude _
TH Finalized By __ G. Speeter Vegetation Willows. Black Spruce. Elevation
: Sampe Date Ground Water Data GENERAL COMMENTS
T féute D ettty |, sand. Glacial outwash terrace.
= & Depth in (ft )
s Bl s 2
& 2 2|l 3 3 Time
B < 3 3 :: £y 5 Date
£z |82 E O lal 5218
3 |85 €15 Bl S51E B [sym
o |o@ z @ lé|Szje| O
0 SUBSURFACE MATERIAL 0 -
; Bn Poorty-graded SAND
w/ Gravel
BOH
!
!
= — i -~
; i
L i | _
el
ja}
a
5
&8!
Qf
@
o
zi
&
gi
9
@~ B 4
o
153
a
g
4]
z
=1
ol
aL R .
Q
=t
4
O
H
g
(L3 . -
<+
2
oy
o
@
m}
Q
S -
al
I
=
wm
b
¥
=
o
a m .
ES !
%1 Hote: Uniess otherwise noted, ali samples are taken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 1o hammer with 30-in. drop B 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 Distric Access Test Hole Number  14-1168
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Glacial outwash terrace Dates Drilled
Field Crew _P.pdbdl  Equipment Type Hand Auger Station, Offset L
Weather 60F. Nice. Latitude, Longitude N6~
TH Finalized By  G. Spester Vegetation Scattered Black Spruce. light lichen. willows. Elevation
Sampie Data Ground Water Data GENERAL COIMMENTS.
“erila Difing Ader Diifing
3 z z Depthin (7))
g & . € | Time
Blilep 22 ¢t pae
T 3|25 3 5 5L Symbol
o) O Om L E z o 0
0 SUBSURFACE MATERIAL 0
Bn Well-graded SAND
wi Gravel
moist, 2"-. Rounded. Immature sand, lots of angular mica grains. d
- l - 1 -
= 249 2 4
[ 3 4 3 4
e- 4 A E
3
=
a
a
3 5
b < |3 5
w £
S @
3‘
s
o}
[
g
Q- 6 6 -
=
Q
a
2 e
g
-
5% -
o 7 9 7 4
=
X
o H
b4
g H
Qi 8 - § -
=
5
u
(43 4
3
Q
G- 9 - 9 -
e
e}
T
%
w
=
5
g 10— BOH 10 4
<
% Mote" Unless othenwise noted, ali samples are taken with 1-3/8-in. 1D Standard Penetration Sampler drven with 140 i 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 Distric Access Test Hole Number
Project Number _AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Glacial outwash terrace Dates Drilled
Field Crew _p.pbyl  Equipment Type Hand Auger Station, Offset
i Weather 60F. Nice. Latitude, Longitude
| TH Finalized By __G. Spester Vegetation Scattered willows and Black Spruce. Elevation
H Sampie Data Ground Water Data__ GENERAL COMIENTS.
vinle Diing | ARaTeong | Drilled on taller lobs on glacial outwash terrace.
- = w® Depthin (ft)
2 g =4 .
3 & B e 2|2 2 | Time
= c ha . 3 12l 8 2
o = s 13 5 S le| €8¢ 2 | Date
Sl 5188 5| ¢ 3 8| 238 B [omo
a o |lom =) Z @ ld| Dzl O
0 SUBSURFACE MATERIAL 0
BnSILT
dry, Org, lichen L
Bn Poorly-graded SAND
w/ Silt & Gravel
dry
T b SAMPLE 14-5156 (1.0-7.0): SP, 4.1% -200, NM 3.9%, ORG 0.7%. NV, NP 17
- 2 - : -
e 3 4+ 3
4 4 4
-
o
8 d
=
ot 5 5 -
o
5l
15
3
z
aQ
o
4
a- 6 6
—
5i
o
2
x
z
&
o 7 4 7+
-—&'.
&
E4
&
& 3 ] g -
=+
z
ow
g}% 4
o
15 9 - S
]
2
@
w
o
5 i
g 10 ! 2 dRon 10 -
z i i
57{: Note: Uniess othenwise noted, ali samples are taken with 1-3:8-in. 1D Stendard Penetration Sampler drven with 140 1b hammer vith 30-1n. ¢rop. D CIE 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 Distric Access Test Hole Number _14-1170
Project Number _AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Glacial outwash terrace Dates Drilled $/24:2014 - 87242014
Field Crew P. Pribyl Equipment Type Hand Auger __ Station, Offset e
Weather 60F. Nice. Latitude, Longitude N67.00867. W154.44586
TH Finalized By __ G. Spester Vegetation Willows Elevation
Sampie Data Gic] GENERAL COMMENTS
T Aher Tibing
3 = g Depityin ()
]
£ & 2 3 Time
E & Bl z
Rl 3 g E2lg) £ [0
z g 5 gl £2138 Symboi
a [} z @) 37|« - e
— SUBSURFACE MATERIAL 0 -
Bn Sandy SILT
dry to moist
- 1 - 1 4
- 2 4 2 4
- Bn Silty SAND
dry
= 3 - 3 -
SAMPLE 14-5157 (3.5-7.0): NM 2.9%, ORG 0.5%
£- 4 4 4 4
:
5
<]
& 2
S 3 e e e s e s Ry o
Bral’ Bn Well-graded SAND :
8 4 w/ Gravel
3 dry to moist, Immateur glacial drift sand. 1°-.
o
@
[ [ 6 -
5
a:
2
g
o
Q- 7 4 7 -
)
g
o
T
G
E
g
ags 8 § -
3
&
o
0 -
a1
=] H
o
9 - 9 -
3
.
e
wi
¥
?;' “lnon
z 10 4 | t 10 -
%; Note' Unless othenvise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 b hammer with 30-in. drop. D CIE 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 Distric Access Test Hole Number _14-1171
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist __G. SPEETER Material Site Glacial outwash ferrace Dates Drilled $/24:2014 - 87242014
Field Crew i ___ Equipment Type Hand Auger Station, Offset ~
Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation Scattered willows and Black Spruce. Elevation
Sampie Data 1 Ground Watar Data GENERAL COMMENTS
T T kiing ARst Dribing
- - ; Deptnin (1) |
3 3 1
3 il - € ?’3 _3: Time |
< i= Q @
= £ le; 5 S 12| £8|c| 2 |[Date
% E‘ §§ _;; 5 g 23 E T | symoot |
a o |(o@m i z o o] DZ |« [ .
fm—— SUBSURFACE MATERIAL 0 -
Bn SILT
w/ Sand
& SAMPLE 14-5158 (0.5-1.0): ML, 57.2% -200. NM 26.4%, ORG 5.8%. NV, i
£ NP
[ 1 A = 1 -
- 74 o4
- Tn Poorly-graded SAND -
w/ Silt
moist, Fine immateur sand. Well-drained.
I 3 3 4
i
4 4 4
5
Ed
< 5 5 -
ol &
5 =
3
Z:
[a}
j&3
o
- 6 6 -
o H
E3
z Tn Well-graded SAND
> w/ Gravel
5 7 4 moist, 1"-. Immateur glacial outwash sand. 74
2
=31
S
z
aL s - § -
+
2
o
&l 1
g H
@
i 9 - 9
{51
i
o
T
-
ut
o
= .
ol i Pl
g 10 4+— | Farmat ROH 10 4
Ed | !
%Z Note: Unless othenwise noted, ak samples are taken with 1-3:8-in 1D Standard Penetration Sampler driven with 140 b hammer with 30-1n. drop. D CIE Auto Hammer D Cathead Rope memoi‘
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Aceess Test Hole Number 14-1172
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Glacial outwash terrace Dates Drilled 824/2014 - 87242014
Field Crew P. Pribyl _ Equipment Type Hand Auger Station, Offset e
Weather 60F. Nice. Latitude, Longitude N67.0070f. W154.44176
. TH Finalized By __ G. Spester Vegetation Willows Black Spruce. Elevation
Sampie Date GENERAL COMMENTS
b = ! = Depthin (it )
- . 153 FET
21|« s 123 g |Lme
e Eley 3|28 (g id|s) g1
S| E1EE 515 1 8 E| 23| § [oma
Q [=] oo = z o | DZ {w O -
0 SUBSURFACE MATERIAL 0 4
i Bn Silty SAND
| moist
- ] - 1 -
Bn Poorly-graded SAND
wi Silt
N 5 moist, fine grained. P
- 3 - 3 4
4 A 4
&
)
8
5 5
e Tn Well-graded SAND :
LA w/ Gravel
g = n
2, 1" i
2
]
O
Y‘._S{)
ar- 6 | 6 -
[ |
o} i
I}
IR I I I — i
4
z
I
[} . 4
o9 7 7
z
o
@
z
H
g
O 8 A 3 8§ -
+
R
o)
o
G
2
o
G- 9 - 9
[315]
=t
2!
&5
3 L, o,
5 A
E 10 +— ; BOH 10 ~
57'3 Note: Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 1b hammer vath 30-m. drop. D CIME Auto Hammer [: Cathead Rope Method
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Northern Region Materials
Geology Section

STATE OF ALASKA DOT/PF

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access Test Hole Number _14-1173
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist __G. SPEETER Material Site Glacial outwash terrace Dates Drilled $/24°2014 - 8/242014
Field Crew Cp.prbyl  Equipment Type Hand Auger Station, Offset
Weather 60F. Nice. Latitude, Longitude
TH Finalized By _ G. Speater Vegetation Scattered willows and Black Spruce. Elevation
. Sampie Data Ground Water Data GENERAL COMMENTS.
owle Diding ARat Drifing
o = k3 Depthin {ft )
2 £ 2
g ‘; e | E) E ?’3 § Time
B Eler Bl 2 S |3 By Ex™
S | 3125 3|5 B |&|E3|B| § |symo
Q [s] om = z o Wl 3Z |« O
0 SUBSURFACE MATERIAL 0 A
Bn Silty SAND
moist
= 1 1 =
Tn Poorly-graded SAND ]
w/ Silt
i 5 moist, Fine grained. Immature. P
= 34 3 -
i 4 4
°
o
<
5 35
] 2
gh< | 5 3
w %
2
7
&l
O
¢
ar- 6 6 -
-
3
éy
g Bn-Tn Well-graded SAND
Z w/ Gravel
5L 7 moist, 0.5"-. Well-drained. immature 7
%
o
&
(=3
% !
[a]
[ 8 ha
2 SAMPLE 14-5159 (8.0-10.0):
5
&
w
(83
o
2
o
G- 9 - 9 -
e
]
o
ks H
2
i
i
=
g ROH 10
2 10 ]
g‘ Hote: Uniess othenwise noted, ak samples are taken with 1-3:3-in. 1D Standard Penatration Sampler drven with 140 ib hammer with 30-in. drop D CIE Autc Hammer D Cathead Rope Method

146



FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1174
Project Number _AKSAS 63812 Total Depth 10 feet
Field Geologist __G.SPEETER Material Site Glacial outwash sad Dates Drilled §/24/2014 - 8/242014
Field Crew P. Pribyl B Equipment Type Hand Auger Station, Offset e
Weather 60F. Nice. Latitude, Longitude 701811, Wis4.36977
TH Finalized By __ G. Spester Vegetation Alder willows. Black Spruce. Alder. Elevation
Sampie Data Ground Watsr Data GENERAL COMIENTS.
o e sr2ing | Drilled on blufls on south bank of Kobuk River.
3 z § Depth in {7t ) |
ﬁ ‘; _ € ig, ?2 ;'3’ Time I
= S 15 3| 5 E || £318] © |symbol
0 (om | E Z m jo| 32|« 4] .
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Bn Silty SAND
moist
- 1 - 1 -
Bn Poorly-graded SAND
moist
= 2 4 24
| 3 o 3 4
4 A 4
5 S Rl
w
(83
3
3
o
o]
o
il
a- 6 6 -
=
Q
S
-3 S S N N AN SO SO IR N <R
4] i Bn Silty SAND
. | w/ Gravel
& i N
gl 7 4 | moist 7 4
2 1
z i
5 i
4
o)
al
E
G
9t 8 8 4
<
o
(a8
(g H
Q:
s 9 - 9 -
H‘
2
.
“m
u
[
é o BOH
Z 10 i - 10 -
% Note' Uniess othenvise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 i hammer with 30-in, drop D CME Autc 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 Distric Access Test Hole Number _14-1175
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Glacial outwash sand Dates Drilled $/24/2014 - 87242014
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset B
Weather 60F. Nice. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Alder willows. Black Spruce. Alder. Elevation
o Sampie Data Ground Water Data GENERAL COMMENTS
ddeDiving | Ate=ng | Drilled on bluffs on seuth bank of Kobuk River.
3 3 g Depth in (%)
2 el ig| 5 8 12| 2glgl 2 |oawe
S 508 5|2 kB E5|5 B [ome
Q [s] om = z o 0| 37 |« O
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
- lichen mat -
- BnSILT -
Tn Sandy SILT
moist
- l -1 l —
TnSILT
- 2 A w/ Sand 25
moist, Very fine.
SAMPLE 14-5160 (2.5-5.0): ML, 95% -200, NM 24.7%. ORG 2.3%, NV, NP
- 3 4 3 -
4 A 4
.
o
a
B 5
g =2
b < 3 5
8 @
S
2
3
1 Gy-Bn Silty SAND
[ 6 dry to moist, Fine 6 -
‘g SAMPLE 14-5161 (6.0-9.0): SM, 28.2% -200, NM 9.3%, ORG 1.2%, NV, NP
§,‘
@
P4
g
o 7 74
z
o
=
(=3
H
G
[l 8 - S .
2
2
w
(83 4
&H
=)
9
S 9 - 9
w
=
e}
z
W
<
=
9] #
- ~ ROY
S 10 4 ; H 10 4
%’ Note: Unless othenwise noted, ali samples are taken with 1-3:8-n. 1D Standard Penetration Sampler driven with 140 b hammer with 30-in. drop. [:i CIKE Auto Hammer D Cathead Hope Method
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STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access

Test Hole Number _14-1201

Project Number _AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Thawed and frozen silt Dates Drilled §27:2014-8/27/2014
Field Crew P. Pribyvl ~ Equipment Type Hand Auger s __ Station, Offset )
Weather 40F. rain. Latitude, Longitude
. TH Finalized By __ G. Spester Vegetation Light green lichen, Blusberries. bumed Black Sprubddvetienall.
""""" ' Sampie Dtz Ground Watar Data GENERAL COMMENTS.
i e T wonte Drving Ao Tating
3 = g Depth in {ft) !
£ & £ g fi g | Tme |
= | £ iley 3 S§§§cgbate
S 5|88 % ‘é%@:gg?%smw ]
a o (om = B jw| 3z|c] O |- i ~
- 0 SUBSURFACE MATERIAL 0
Gn ORG MAT
light green lichen
Bn SILT i
w/ Sand
i 1 moist to wet, Nbn 1A
- 2 - ’_1 -
| 3 3 -
£ 4 4 4 4
-
o
S 5
gr< | 3 3
w %
R
jv
Zi
o]
154
@
Q- — .
=i 6 SAMPLE 14-5179 (6.0-8.5); ML, 74.5% -200, NM 59.6%, ORG 8.1%, NV, 6
al NP
S
o
z
-
E’?: 7
o 7 7 -
b}
&
1
4
&
i 8 - § -
<
2
o
o J
5
o)
1 9 9 -
L‘_},
o]
I
s
Wi
w
=
o 2
E 104+— | ; BOH 10 4
gf Note: Uniess otherwise noted, all samples are taken wih 1-3:8-in 1D Standard Penetration Sampler draven with 140 b 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 Distric Access Test Hole Number _14-1202
Project Number _AKSAS 63812 Total Depth 6 feet
Field Geologist _ G. SPEETER Material Site Thawed silt above colluvium Dates Drilled 8/27:2014 -
Field Crew pphbdl Equipment Type Hand Auger Station, Offset e
Weather 40F. rain. Latitude, Longitude N67.01637F, W154.46831
TH Finalized By __ G. Spester Vegetation Lichens. blueberries. bumad spruce 10-15 feet tall Elevation
§ Sampie Data Ground Water Data GENERAL COMMENTS.
Venke Dssing a
fos & Depth in {ft) 45
&: - -S § % § Time
—o\gsusggLﬁDate i
§§§§§§§§§§§S\mmx Y
o (om =] Z @ (o} 3Z|¢ @ -
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen/peat
; M Gy SILT 11
w/ Sand
dry to moist
SAMPLE 14-5180 (1.5-3.5): ML. 71.5% -200, NM 53.0%, ORG 10.4%, NV,
NP
- 2 4 i 24
5
Ed
< |3 3~
4] Gy SiT 47
wi Sand
A A wet d
5 5 -
O
@
3
3!
3
us!
f{:\ 6 - L BOH 6
=
st
(a3
§‘.
©
z;
o
O = -
I
z
=
&
X
z
A R .
=
2
w
@
5
@l
SL .
le]
ks H
%
"U__ H
=
[e]
4 ! 4

h

| Note” Unless othenwise noted, af samples are taken with 1-3:8-in 1D Standard Penetration Sampler drven with 140 b hammer with 30-in. drap 1 CME Auto Hammer [} Cathead Rope Method

NR AKD
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1203
Project Number _AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Thawed silt and clay Dates Drilled $/27/:2014 - 87272014
Field Crew _____ Equipment Type Hand Auger Station, Offset
Weather 40F. rain. _ Latitude, Longitude
| TH Finalized By __G. Spester Vegetation Lichens blusberries bumed black spuce. Elevation
3 i Sampe Data Ground Watsr Data GENERAL CONLIENTS
iule Driiing Abar Dt
° = & Depth in (ft )
2 g gl o
3 x; _ € 2 g g Time
2 Elen 3| B8 | Eglg g
S| F1es 5|8 B gl 23| ¢ [symoo |
a o (om =] Z & le|DZz|d| © :
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Gy SILT
wet
—- 1 - 1 -
L 2 4 2 4
- 3 4 3 4
4 4 -
5
Ed
g‘ < |3 5 -
ol %
3 -
"
G
O
ul
g 6 A 6 -
. Gy SILT
g moist to wet, makes moisture barrier.
ﬁ; SAMPLE 14-5181 (8.0-10.0): ML, 95.7% -200. NM 41.4%, ORG 5.2%, NV,
£ NP
z
Gl - _
o 7 7
5
4
s
ol
O- 8 5 8§ H
2 z
5 <
14
4]
o
2
o
G- 9 - 9 -
w
3!
Iz
7
w
w
= .
2 AL
Ed 10 4 | i 10 4
%5 MNote: Uniess otherwise noted, ak samples are taken with 1-3:8-in. 1D Slandard Penetration Sampler driven with 140 b hammer with 30-n. drop. D CIE 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 Distric Access Test Hole Number 14-1204
Project Number AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Thawed silt Dates Drilled
Field Crew ~ Equipment Type Hand Auger Station, Offset
Weather _40F. rain. Latitude, Longitude N¢
TH Finalized By __ G. Speeter Vegetation Bumed organic mat. Elevation
Sample Data Ground Watsr Data GENERAL COMMENTS.
I veda Diting | AbeDiting | [ o5 of open thaw boils. exposed silt, and standing water.
5 z T Depthin ()
R BEE g |Tme
2l 20T gl 518 g 2slgl 2 [vee
: ‘:;,_‘ e%_%% €3 H §§;§ i% Symbol
Q o) S E z 5 o| DZ |« U] -
o 0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen
Gy SILT 1
moist
T b SAMPLE 14-5182 (1.0-5.0); ML, 90.8% -200. NM 33.1%. ORG 3.6%, NV, 1 -
NP
= 2 A 2 4
= 3 4 3 -
5
Ed
z i
7.2
w
4 A 4
-
[a3
9
5
ot 3 5
!!)‘
o
@
3&
o
G
O
?‘)
a- 6 6 -
-
53
[}
E3
g
i ,
& 5 BOH 7
o
{f’
=¥ d
s
3 4 4
3
3
ol
(831
8
T
=
w
g
=
9]
a i 4
<
14
z

i Note: Unless othenwise noted, akl samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 16 hammer with 30-1n drop. D CKE Auto Hammer D Cathead Rope Method
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Area 5 Laboratory Data
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION

NORTHERN REGION

LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER:
AKSAS NUMBER: 663*2;%‘&
SAMPLED BY. Area 5 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1165 14-1169 14-1170 14-1171 14-1175 14-1175 14-1201
DEPTH (feef) . 8.0-100 1070 357.0 0.5-1.0 2550 6.0-9.0 6.0-85
LATITUDE N67.02281° | N67.00914° | N67.00867° | N67.00865° | N67.01825° | N67.01825° | N67.01558”
LONGITUDE | \WA154.56477° W154.45018°| W154.44586° | W154.44128° | W154.37067° |W154.37067" [W154.46574
LAB NUMBER 14-5154 14-5156 14-5157 14-5158 14-5160 14-5161 14-5179
DATE SAMPLED 24-Aug-14 | 24-Aug-14 | 24-Aug-14 | 24-Aug-14 | 24-Aug-14 | 24-Aug-14 | 27-Aug-14
% Passing 3"
o
15"
1.0"
Gravel 075"
0.5"
0.375" 97 97
#4 89 100 92
#8
#10
#16 78 99 81 99
#30 97
Sand 449 100 95
#50 99 92
#60 99 90
#80 99 85
#100 9 85 98 36 83
Silt/Clay #200 | 441 57.2 95.0 28.2 745
0.02 i
0.005
Hydo 5 002
0.001
LIQUID LIMIT NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP
1JSCS CLASSIFICATION
§ i Sa Si i Si i Si
USCS SOIL DESCRIPTION (8161 w!/%?&er) sisa) w(/gla) w(IS‘a) (SiSa) w(/Sa)
NATURAL MOISTURE 19.7 3.9 29 26.4 24.7 9.3 59.6
ORGANICS 0.7 0.5 58 23 1.2 8.1
SP. GR. (FINE)
SP. GR. (COARSE)
JMAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. FACTOR
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS org’ sl Org' org'
GENERAL COMMENTS Gradation i based on matetial passing the 37 siove, according to Alaska Tea 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 detenminations.)
USCS Soil 1 ip Abh s WG Well ded: PG~ Poorly-graded; 1~ Flasties L~ Lean: ¥~ Fat
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NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

STATE OF ALASKA DEPARTMENT OF TRANSPORTATION

PROJECT NAME:
PROJECT NUMBER: 63612
AKSAS NUMBER:
) G. Speeter
SAMPLED BY. Area 5 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1202 14-1203 14-1204
DEPTH (feef) 1535 6.0-10.0 1.0-5.0
LATITUDE N67.01632° | N67.01709° | N67.01726°
LONGITUDE W154.46834°| W154.47179°| W154.47574°
LAB NUMBER 14-5180 14-5181 14-5182
DATE SAMPLED | 27-Aug-14 | 27-Aug-14 | 27-Aug-14
% Passing 3" |
2
15" |
1.0" |
cravel o1
0.5" | 96
0.375" 94
#4 | 93
#8
#10
#16 91 99
#30
Sand #40 100
#50 99
#60 99
#80 99
#100 ‘ 76 98 95 .
Silt/Clay #200 Tons 95.7 90.8
0.02 i
0.005
Hydo 4 002
0.001
LIQUID LIMIT NV NV NV
PLASTIC INDEX NP NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION | (Si (8i) (s
w/Sa)
NATURAL MOISTURE 53.0 41.4 334
ORGANICS 10.4 52 36
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 Org’ Org’ sl Org’
GENERAL COMMENTS Gradation i¢ hased on materinl passing the 37 sieve, according to Alaska Test Method T-7.

! Organic content determiination is based on the results of the ATM T-6 test methad

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

Abbroviations:

USCS Soil 1

W - Well

ded: PG~ Poard
PG~ Poorly

ded; 12— Elastics 1L~ Leam - It
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Area 6

Traverses 18 and 16 (Figure 33) were conducted to evaluate glacial lake deposits composed of
stratified fine sediments that are present along a significant stretch of the proposed southern route
alternative. Traverse 17 (Figure 33) was conducted to evaluate low-lying glacial drift gravels
with deep, frozen, ice-rich overburden in lateral geologic contact with glacial lake deposits.

Legend
® 2014 TH with 100% thawed soils
@ 2014 TH with layers containing 25% VI or greater
= : @ 2014 TH with Nbe-Nbn permafrost classes
. 5 == Proposed North Route
: : [ Ak National Parks

14-1198 ERER

0 1,000 2,000
| — — F e

gur 33. Area 6. *ppe

A. Classification of Frozen Soils **VI is an abbreviation meaning visible ice.

Traverse 16

Table 19. Traverse 16.

Hole ID Equipment General geologic description Total

Type
installed depth
14-1193 SS none Glacial lacustrine deposits (silt) 7
14-1194 SS none Frozen silt over frozen glacial lacustrine sand (well and 9.5
poorly graded sand)
14-1195 SS none Frozen silt over frozen glacial lacustrine sand (silty sand) 10

Traverse 16 (Figure 33 and Table 19) was conducted to classify glacial-lake deposits and
overburden near the south route through Gates of The Arctic National Park. Frozen soils with
massive ice were intercepted by two of three test holes. All three test holes intercepted frozen
soil. Frozen silt at the surface was typically 5 to 7 feet thick and overlaid glacial-lake deposits
composed of poorly-graded sand.
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Traverse 17

Table 20. Traverse 17.

Hole ID Type Equipment General geologic description Total
installed depth
14-1197 SS none Frozen silt with massive ice 10
14-1198 SS none Frozen silt with massive ice 7.5
14-1199 SS none Thawed glacial drift (well-graded gravel with silt and 5
sand)
14-1200 SS none Frozen silt with massive ice 10

Test holes in Traverse 17 (Figure 33 and Table 20) intercepted frozen silt with massive ice and
thawed glacial drift deposits. Ice was generally confined within the silt layer above glacial drift
deposits. Glacial drift deposits were sporadically exposed on the surface.

Traverse 18

Table 21. Traverse 18.

Hole ID Type Equipment General geologic description Total
installed depth
14-1196 SS {}f:ﬁ?g Frozen silt over frozen glacial lacustrine sand (silty sand) 15
installed to

13-feet

Test hole 14-1196 (Figure 33 and Table 21) was drilled to install a temporary thermistor in an
area that appeared (based on observations in the field) to best represent glacial lake deposits in

the area. Temperatures recorded on 8-27-14 ranged between 31.889 and 31.776°F at depths

between 4 and 12 feet. This interval contained mostly frozen soil classified as Nbe/Nbn.
Temperatures lowered to 31.09°F at a depth of 14 feet where the test hole encountered 100%

massive ice.

e Deposits encountered by TH14-1196 are interpreted to be thermally unstable based on
relatively high temperatures of frozen soils in TH14-1196 and sporadic distribution of
massive ice/thawed soil in test holes of nearby Traverses 15 (Figure 31) and 16 (Figure

33).
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Depth (feet)
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Temperature

(F)
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Figure 34. Temperature data from TH14-1196 collected 8/27/14.
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Area 6 Photographs

Figure 35. Stream running adjacent Traverse 16 exposes approximately 4-feet of silt above glacial lake
deposits composed of silt with gravel.
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Area 6 Test Hole Logs
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Nozithern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1193
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _ G. SPEETER Material Site Glacial lacustrine deposits. Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset .
Weather S0F. Cloudy. Latitude, Longitude Ns6.
TH Finalized By _ G. Speater Vegetation Deep tussocks. 2-10 feer tall Black Spruce. Elevation
Sampie Data Ground Watar Data GENERAL COIIMENTS
‘e Dising Alet Dufing
h=1 = ® Depthin (ft)
2 5 2l o o T
3 [ _ ‘E) ;g ‘E 3 Time
Sl S les g 5 8 |2 eslgl 2 |bae
% f’l 1’;55 ';I; TQS :é g ;; é {"‘7 Symbaot
Q [=} om L E z o 0| DZ | O
—To SUBSURFACE MATERIAL 0
Gn ORG MAT
tussock
Bn-Bk PEAT
VX, organic ice structures
- 1 - 1 —
o 24 2
L 3 4 3 4
5
%
=
CIIZ
o
47 SAMPLE 14-5169 (4.0-7.0): ML, 93.1% -200, NM 107.4%. ORG 12.0%. NV, 4
o NP
8
= BnSILT
h Nbn, Dense BODR.
&
i 5 s
o
Q
@
= i
7
(&3
o
¢
o= 6 - 6 -
i
5]
Jat
Ee
e
z
o
Qo 1 7 4 7 -
]
z
&
=}
o
£
a3 - -
<
2
5
9
<18 B
e
=l
]
I
% d
o
=
9}
g 4 4
z ; |
f7f Hote® Uniess othenvise noted, af samples are taken with 1-3/3-in. 10 Standard Penetration Sampler drven with 140 1 hammer with 30-in. drop. D CKE Autc Hammer D Cathead Rope Method
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Geology Section

STATE OF ALASKA DOT/PF
Northern Region Materials

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access Test Hole Number 14-1194
Project Number AKSAS 63812 Total Depth 3 feet
Field Geologist _ G. SPEETER Material Site Frozen silt over frozen glacial lacustrine sand Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset .
Weather SOF. Cloudy. Latitude, Longitude
TH Finalized By __ G. Speater Vegetation Deep tussocks. Black Spruce 2-8 fest tall. Elevation
Samp'e Data Groung Watsr Data GENERAL COMMENTS,
T Ve Ditng | Ae iy | og correlates well with exposure in creek bank adjacent TH.
° z g Depthiin (ft)
% & € |2 g [Tme
Sleles sl 2 § [
= | B HERER & [ symbol
Qa =] = z @ o O
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
tussock
Gy SILT
moist to wet, Vs, Reticulate ice structures in first two feet.
L 1 - SAMPLE 14-5170 (0.5-2.0): ML, 88.7% -200, NM 39.5%. ORG 7.2%, NV. 1 4
NP
- 2 — 2 -
. 3 4 3 -
L 4 4 4 -
=
a5
2z
8
g | 3 5
o
O
o
3, |
p
fa}
o
‘\c?
Q- 6 6 -
—
Q
o
i:
i4
z
o
(U3 7 4 7 -
2 Gy Well-graded SAND
3 w/ Silt
g moist, Vx, Pore ice structures
o SAMPLE 14-5171 (7.0-9.0): SW-SM, 10.3% -200, NM 23.0%, ORG 1.9%,
2 NV, NP
a
aL 8 8
=
5
’:{‘g |
o
< 9 - o 9 -
i Gy Poorly-graded SAND
ZI> w/ Gravel
- moist, Pore ice structures
=
o
a I 4
<
% Note: Unless othenwise noted, ali samples are taken witn 1-3:8-in. 1D Standard Penetration Sampler drven with 140 (b hammer with 30-in. drop D CIE Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE L.OG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1195 R
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Frozen silt over frozen glacial lacustrine sand Dates Drilled
Field Crew P. Pribvl _ Equipment Type Hand Auger Station, Offset
Weather SOF. Cloudy. Latitude, Longitude
TH Finalized By __G. Speeter Vegetation Deep tussock. Black spruce 2-10 feet tall. Elevation
Sampie Data Ground Watsr Data GENERAL COMIMENTS.
ke Driling Alar Drbng
-1 = g Depthin (ft )
Sle. REE g |Lme
'r;ge:.:gérb;;“’c&‘Date
5 f”' ég % g g E §§ § % Symboi
a | aflom 2| Z B olg| SZ|E] F et e
0 SUBSURFACE MATERIAL 0 -
ORG MAT
tussock
GyICE ]
r e , Gy SiLT 1
2 Org
L a2 2 4
- SAMPLE 14-5172 (2.0-4.0): 90.2% -200, NM 122.5%, ORG 10.0% -

F 3 5 3
a2 4 A 4 4
fal
a
505
& =
i B Gy Sity SAND .
< pore ice structures
2
>
G
Ot
!
= ¢ Bn PEAT 6 1
3 |
g |
o
g
2
Qo 7 A - 7 =

Gy Silty SAND
= pore ice structures
4
2‘ SAMPLE 14-5173 (7.5-9.5): SM, 35.1% -200, NM 53.7%. ORG 5.0%. NV,
E NP
a3
a S - 8
:5
53
2
3
o
< 9 - 9 -
z
3
i
153
% 10 +— Ll ROH 10 -
%: Note: Unless othenwise noted, af samples are taken with 1-3:3-in. 1D Standard Penetration Sampler driven with 146 b hammer with 30-m. drop. D CIE Auto Hammer D Cathead Rope Method
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FINAL TEST HOLE LOG Sheet 10f2

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1198
Project Number AKSAS 63812 Total Depth 15 feet
Field Geologist __G. SPEETER Material Site Frozen silt over frozen glacial lacustrine sand ___ Dates Drilled £126:2014-826:2014
Field Crew _p.pbyl  EquipmentType Hand Auger Station, Offset _
Weather SOF. Cloudy. Latitude. Longitude
TH Finalized By _ G. Speeter Vegetation Shallow russocks. Light lichen, Bk Spruce 2-10 fedth ion
Sample Data Ground Watsr Data GENERAL COMMENTS:
i Aler
] = & Depthin (1)
2 s fl .
3 g B € 2 g g Time
o ‘5.;‘,-3 5 S:éggc 2 | Date
% i:i ég % gx 5 3 §§ § % Symbot
[s) a |O®m = z o w| D7 |« o B
0 SUBSURFACE MATERIAL 0 -
Gn-Bk ORG MAT
- ] g 1 ~
- U 24
- Gy SILT -
moist, Nbe
L 3 3 4
4 A 4 4
-
8
- Gy Silty SAND
= % moist, Nbn, layers of pore ice structures and 100% lce.
R =
g < 5 5
g} SAMPLE 14-5174 (5.5-7.5): SM, 17.7% -200, NM 25.9%, ORG 1.3%, NV,
@ NP
14
Q- 6 6 -
5
s
Ed
2
Z
o
Qo 7 4 7 -4
]
z
o
q i
G
%!
g.
O 8 §
+
R
(2]
43
o
5
a
S 9 A 9 -
ot
2
i
b
w
=
o
e 10 +— | 10 -
%I Note: Unless othenvise noted. ab samples are taken with 1-3/8-in. 1D Standard Penetraton Sampler drven with 140 16 hammer with 30-1n. drop [j CIE Auto Hammer |_—_} Cathead Rope Method
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FINAL TEST HOLE LOG Sheet 202

STATE OF ALASKA DOT/PF
gay;?:gr; g:g;'_cn Materials Test Hole Number _14-1196
& clion
ik :
ERER 7% 1zl 28] ¢
| 3|28 8 || 25|35 %
G d |d& 2 @ |G| S2z|L| O
10 SUBSURFACE MATERIAL
L 11 11
- 12 12 -
5
%
<
\'/‘3
<z
= 13 4 13
= 14 4 14
_____ 4 15 BOH 15

Drilling Notes: Installed temporary thermistor to 13-foot depth.

T
1

N _USCS 06 28 07.GDT ©

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING GPJ NR_AKDOT PRECO
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FINAL TEST HOLE LOG
STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number  14-1197
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Frozen silt with massive ice Dates Drilled
Field Crew P. Pribvl Equipment Type Hand Auger Station, Offset ~
Weather SOF. Cloudy. Latitude, Longitude >
| THFinalized By _ G. Speeter Vegetation Light colored lichens. moderatly thick Black sprucElevation
! Sampie Data Groung Watsr Data GENERAL COLMENTS. N
A ude Dising Aler Drtang
o = & Dephrin (ft )
£ 3 : s I3
E] = € lE S me
o € 3| 3 8 i= cl & |Date
- | HERERH 2 F S
[=] = 4 o @ i o
0 : SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen
BnSILT
r 19 wet, dense, Nbe 1
- 24 2
L 3 A 3 -
SAMPLE 14-5175 (3.3-7.3): ML, 70.5% -200, NM 79.2%, ORG 17.0%, NV,
NP
4 A 4 4
=
[aY
8 i
&
g < |5 5
o %
8 ©
:)\
[e]
o
}_}1
CL»*' 6 6 -
=
153
a
§\
x
Z H
3
O 7 4 7 -
@
=}
4
a
4
2
aL 8 - § -
*
&
w
§
G- 9 [
]
o]
I
%
o
=
5 )
St 10— w50 10 -
<
% Note' Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 6 hammer with 30-in. drop. D CIE Auto Hammer D Cathead Ropa Method
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Northern Region Materials
Geology Section

STATE OF ALASKA DOT/PF

FINAL TEST HOLE LOG

Project Ambler Mining Distric Access

Project Number _AKSAS 63812

Test Hole Number
Total Depth

14-1198
7.5 feet

Field Geologist __G. SPEETER Material Site Frozen silt with massive ice Dates Drilled 8262014 - 87262014
Field Crew by Equipment Type Hand Auger Station, Offset e
Weather SOF. Cloudy. Latitude, Longitude N66.8746, W1S4.41
TH Finalized By __ G. Speater Vegetation thick spongy lichen. grass. moderatly thick Black SElesatidniest tall.
Sampie Date Ground Watar Data GENERAL COMIENTS.
- trrpse - — T vnie Drsing ARt Trting GENERAL COMHE
° = & Depthin (ft ) {
2| 3 . 1Bl s P T
R §IEl 2 5 =
= c g
@ = 3 S ie2| 28i{c| £ |[Date
s |3 HEREEHR A |
e} (=] z fis} w| D7 |w O 4 -
= 0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen+grass
75 Wh ICE
ICE. massive ice structure
r 1 SAMPLE 14-5176 (1.0-7.0). NM 114.6% 1
- 2 4 2 S
= } - 3 -
s 4 A g 4 -
gl =
-
o
CJ’ &
-
& ? / 5
w /s
O ,
&
3\
2
G 7,
o
|4 7
Q- 6 6
8
it
£
©
g
2!
aL 7 4 7 -
9 Bn SILT !
3 w/ Gravel
& -~ ROH Nbn, easily rolls thread. o
5
&
QL -
2
5
a8
(O3
35
9
Gl .
o
o]
T
B b
&
S
5
g 1 .
ES
<4
z

| Note' Unless othenwise noted, aki samples are taken with 1-3/8-in 1D Standard Penetration Sampler driven with 140 b

hammer with 30-1n. drop.

[ cmE Auto Hammer

[[] cathead Ropa Kethod
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1199
Project Number AKSAS 63812 Total Depth S feet
Field Geologist _G. SPEETER Material Site Thawed glacial drift Dates Drilled 2
Field Crew P. Pribyl Equipment Type Hand Auger - Station, Offset .
Weather SOF. Cloudy. Latitude, Longitude N66.87468
TH Finalized By _ G. Speeter Vegetation Light colored lichens. Black Spruce 6-15 feet tall. Elevation
Sampie Date Ground Watar GENERAL COMIENTS.
I vde Dréing This TH rey itive of more well drained areas on the deposit.
5 z @ Depth in (ft)
2| Elew 3| EZ 5 |gidig| £ |Dee
S | 31858 S| 5 B ) Ez|8] b |Symbol
a [s] om = z o | DZ |uw Ul
- 0 SUBSURFACE MATERIAL 0 -
ORG MAT
light green lichen -
Bn Well-graded GRAVEL
w/ Silt & Sand
w/ Cobbles
L 1 - moist. 2-. Refusal on a cobble. 1 A
SAMPLE 14-5177 (0.5-4.0): GW-GM, 12% -200. NM 6.5%, ORG 3.5%. NV,
NP
- 2 — 2 -
0 =
(: <
r/‘:
7
= 3 - 3~
4 4
bC—):
3 J
=
2
5 ~ 5

GPJ NR_AKDOT_PRECON _USCS 04
L
L

T
!

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING

tote' Unless otherwise noted, ak samples are taken with 1-3:8-in, 1D Standard Penetration Sampler driven with 14016 hammer with 30-in. drop. D CIE Autc 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 Distric Access Test Hole Number _14-1200
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Frozen silt with massive ice Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger - Station, Offset .
Weather SOF. Cloudy. Latitude, Longitude Ng6.
| TH Finalized By __ G. Spester Vegetation Thick carpet like lichen mat. blueberries. moderatlElgvaidark Spruce 1-6 feet tall.
Sample Date Ground Water Data GENERAL COMIENTS.
——————— -~ vt Deting Aot Driting
- @ Depthin (#)
2 2l o
3 o e |23 g | Time
= 2 1=l %
el 2S5 g Eglg) 2 |
| B £ B Bl 228 Symbol
fo =] z o @] DZ|u A‘”'
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen
- ' WhGE 1
- 2 — ’_! =
| 3 - 3 -
4 A 4
at
8 d
5 5
g 2
gk | 3 5
o %
8 =
=} d
P
G
o
i[[()
gL i 4
. ¢ Gy SILT 6
Co; Nbn .
4 SAMPLE 14-5178 (6.5-9.0): ML, 89% -200, NM 25.5%, ORG 5.6%, NV, NP
I
aL 7 4 7 -
5]
z
o
3
a
o
g
aL 8 - 8
=
2
oy
(43
a
u}
g
S - 9 -
v ? WhICE
4
T
% 4
u
=
o
ES 10— | i 10 -
gf,v Note Unless othenwise noted, ak samples are taken with 1-3/8-in. 1D Standard Penetration Sampler draven with 140 lb hammer with 30-n. drop. D CIME Autc Hammer D Cathead Rope Method
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Area 6 Laboratory Data
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER: 63612
AKSAS NUMBER: G. Speeter
SAMPLED BY: Area 6 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1193 14-1194 14-1194 14-1195 14-1195 14-1196 14-1197
DEPTH (feel) 40-7.0 05-2.0 7.0-9.0 2.0-40 7595 557.5 3373
LATITUDE N66.88400° | NG6.88549° | N66.88549° | N66.88615° | N66.88615° | N66.89826° | N66.87402°
LONGITUDE W154.46773°| W154.46576°| W154.46576°|W154.47232° |W154.47232° |W154.47948" \W154.41925°
LAB NUMBER | 14-5169 14-5170 145171 14-5172 14-5173 14-5174 145175
DATE SAMPLED | 26-Aug-14 | 26-Aug-14 | 26-Aug14 | 26-Aug-14 | 26-Aug-14 | 26-Aug-14 | 26-Aug-14
% Passing 3" |
2 !
15"
1.0" |
Gravel 075" .
0.5" |
0.375" ‘ o7
# | 92
#8
#10
#6 76 96
#30 99 99 90
Sand #40 98 98 86
#50 93 90 82
#60 87 78 80
#80 99 98 98 71 45 77
#100 99 97 13 98 62 33 76
Sil/Clay  #200 93.1 88.7 10.3 90.2 35.1 17.7 705
0.02
0.005
Hydro 5 002
0.001
LIQUID LIMIT NV NV NV NV NV NV
PLASTIC INDEX NP NP NP NP NP NP
USCS CLASSIFICATION
| Si Si WGSa Si PGSa SiSa i
USCS SOIL DESCRIPTION | (si) (si) (ng) (Si) w /(Si Gt (SiSa) (siy
NATURAL MOISTURE 107.4 39.5 23.0 1225 537 259 79.2
ORGANICS 12.0 72 1.9 10.0 5.0 1.3 17.0
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 Org’ Org’ org' Org' hi Org'
GENERAL COMMENTS Gradation i hused on matetinl 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
(Suil deseriptions shown in parentheses are based o ficld determinations.}
USTS Soil Description Abbreviations: WG = Well-graded PG = Poorly-graded; 17~ Flastic: 1~ Lean: £~ Fat
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER: 63612
AKSAS NUMBER: G. Spester
SAMPLED BY: Area 6 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1198 14-1199 14-1200
DEPTH (feel) 1.07.0 05-4.0 6.5-9.0
LATITUDE N66.8746° | N66.87468° | N66.87535°
LONGITUDE W154.41533°| W154.41284°| W154.40985°
LAB NUMBER 14-5176 14-5177 145178
DATE SAMPLED 26-Aug-14 | 26-Aug-14 | 26-Aug-14
% Passing 3"
o
15"
1.0"
Gravel e 25
0.5" 71
0.375" 65
# 49
#8
#10
#16 36
#30 99
Sand #40 99
#50 98
#60 97
#80 g5
#100 14 94
SilyClay  #200 120 89.0
0.02
0.005
Hydro 4 002
0.001
LIQUID LIMIT NV NV
PLASTIC INDEX NP NP
USCS CLASSIFICATION
USCS SOIL DESCRIPTION (si) WGGr (s
w/Si&Sa
NATURAL MOISTURE 114.6 65 255
ORGANICS 35 5.6
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 sl org’ org’
GENERAL COMMENTS Gradation is hased on material passing the 37 siove, according 1o Mlaska Test Method T-7.

! Organic content determination

s b

ased on the results of the ATM T-6 test method,

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

USCS Soil Description Abb

fons: W~ Wall

ded: PG~ Py

y-graded; I~ Flastics 1= Lean; ¥ tat
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Area 7

Traverse 19 (Figure 36) was conducted to evaluate a low area that resembles muskeg from the air
and is surrounded by large mound-shaped Piedmont gravel deposits. Piedmont gravel deposits
were sampled and evaluated for use as construction materials.

« Legend
® 2014 TH with 100% thawed soils
® 2014 TH with layers containing 25% VI or greater §
® 2014 TH with Nbe-Nbn permafrost classes
@ Grab Sample
e=mmes Proposed North Route

o * [ Ax National Parks
» v ! R 2 5 T

Figure 36. Area 7. *Appendix A. Classification of Frozen Soils **VI is a abbreviati eanin visible ice.
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Traverse 19

General geologic description

Hole ID Equipment
installed depth
14-1191 SS none Frozen silt over alluvium (poorly-graded sand with gravel) | 7
14-1205 SS none Frozen silt with massive ice 10
14-1206 SS none Frozen silt with massive ice 7
14-1207 SS none Piedmont gravel (poorly-graded gravel with sand) 4

Test holes 14-1206, 14-1205, and 14-1191 (Figure 36 and Table 22) were drilled in an area that
appeared to be muskeg in aerial photographs. Frozen silt with massive ice was encountered by
TH14-1206, and 14-1205. TH14-1191 intercepted frozen silt over what appeared to be alluvial
gravels. 14-1207 was drilled to verify the presence of piedmont gravel. Geologists in the field
collected a grab sample at 14-1192 to run gradation tests on piedmont gravel to see if it is
suitable for use as construction material.

Lab data from sample 14-1192 meets Standard Highways Materials Gradation Specifications for
Select Types A-C and Subbase and Base Course.
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Area 7 Test Hole Logs
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FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1191
Project Number AKSAS 63812 Total Depth 7 feet
Field Geologist _G. SPEETER Material Site Frozen silt over alluvial gravels Dates Drilled $/23:2014 - 87252014
Field Crew P. Pribyl Equipment Type Hand Auger _ Station, Offset =
| Weather 65F. Nice. Latitude, Longitude N6~
TH Finalized By __ G. Speater Vegetation Deep wet usocs. Elevation
o Sample Date Ground Water Data GENERAL COMMENTS
i Aher Drifing
3 = g Depthin (7 )
§ & B e | & b g | Time
2l e 1eT gl 5 8 2| gg|c| 2 [vae
Sl 5088 518 5 (B[ B3I F o
a o {6m i =] Z & lo|3Z|c| O
—— SUBSURFACE MATERIAL 0 A
Gn ORG MAT
tussock
= 1 1 =
| Bn SILT
Vx
- 2 — 2 =
e 3 4 ’ 3 4
5 /
Ed /
z . J
7 ’
% .
i 4 A 4
& Bn-Gy Poorly-graded SAND
:! w/ Gravel
g Nbn, some pore ice structures. i
5
3 5 5
o
O
(3
2!
Z
G
gi
\EJ(E
o~ 6 6 -
=
Q
[a]
i,'
©
zZ
Zi
Pji 7 4 | BOH 5 4
9 :
z
]
x:
(s
s
8:
@ i
"g
5
Y
3
@
2
o
<
S +
i
o3|
R
i
b
o
=
5i
a i .
L
@
z

Note Unless othenwise noted, ak samples are taken with 1-3:8-in. 1D Standard Penetration Sampler drven with 140 Ib hammer with 30-in. drop

1 CHE Aute Hammer [ Cathead Rope Method
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GPJ NR_AKDOT_PRECON_USCS_04_28 07.GDT

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILLING.

FINAL TEST HOLE LOG

:
BOH

i
i

SAMPLE 14-5184 (0.0-0.5): GP-GM, 5.6% -200, DEG 62, NV, NP

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number 14-1192
Project Number AKSAS 63812 Total Depth
Field Geologist _ G. SPEETER Material Site Piedmont gravel deposit. Dates Drilled
Field Crew P. Pribyl Equipment Type Hand Auger Station, Offset .
Weather _65F. Nice. Latitude, Longitude N
TH Finalized By __ G. Speeter Vegetation Elevation
Sampie Data Ground Water Data GENERAL COMMENTS.
“fule Disling ARt Drifing
3 g § Depthin ()
1. R g |fmo
FOR R P S R - B Y -1 I e
S5 18% £t s E| B33 & [Symbo
a & |6m =] 2 B Il 518 & P e
) SUBSURFACE MATERIAL 0 -
; > Bn Well-graded SAND
R w/ Gravel

Note' Unless othenwise noted, ak samples are faken with 1-3:8-in. 1D Standard Penetration Sampler driven with 1401 hammer wi

1th 30-in. drop

] CME Auto Hammer

[} Cathead Rope Method
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 07.GDT

GPJ NR_AKDOT_PRECON USCS

S 2014 GOANP DRILLING

NR AKDOT TEST HOLE QG - US

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-120%
Project Number AKSAS 63812 Total Depth 10 feet
Field Geologist _ G. SPEETER Material Site Frozen silt with massive ice Dates Drilled $/28/2014 - 8282014
Field Crew _Pphbel  Equipment Type Hand Auger ~ Station, Offset
Weather 45F. Rain. Latitude, Longitude
TH Finalized By __ G. Speeter Vegetation Deep tussocs, sparse black spruce trees. Elevation
Sample Data Ground Water Data GENERAL COMMENTS. -
T ing Akst
= ks Depth in (ft )
o 2l o o
< _ ~§ é z 3 Time
€ e):;. 3| 3 8 le 28lc| g |[Date
S8 21 2 B B B5|E ¢ [
[s} om = zZ o o] DZ |« [}
0 SUBSURFACE MATERIAL 0 4
Gn ORG MAT
Tussock lichen mat
Bn SILT
2 1 moist 1~
“ - 2 4
- Wh-Bn ICE
w/ Silt
S / lce + ..
1. 3 4 2 % 3 -
4 4 4
5
Ed
— - e §
j Bn SILT B
- moist, VX, Lab resuit likely an error
r SAMPLE 14-5183 (6.0-10.0): GW, 4.8% -200, NM 48.8%, ORG 7.1%, NV, 6
NP
- T -
L §
9 =
10 4

i i 1
Note' Unless othenvise noted, all samples are taken with 1-3:8-in. 1D Standard Penetration Sampler driven with 140 Ib hammer with 30-in. ¢rop.

[ CME Auto Hammer

[ Cathead Rope Method
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Northern Region Materials
Geology Section

Field Geologist _ G. SPEETER

FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF

Project

Ambler Mining Distric Access

Project Number AKSAS 63812

Total Depth

Material Site

Field Crew P. Priby

Frozen silt with massive ice

Dates Drilled

Equipment Type Hand Auger

Station, Offset

Test Hole Number

14-1206
7 feet
§/28/2014 - 87282014

Weather 45F. Rain. Latitude, Longitude
TH Finalized By _ G. Spester Vegetation Thick lichen. tussocks. blueberries, scattered black Bjguation
; Sampie Date Ground Watar Data GENERAL COMIMENTS
- ke Driiing Aker Diifing
3 z (‘é Depthin (f)
£ | B E B gl ez|B Symbal
Q [=] z o | I3Z - - -
0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
Lichen and tussock mat
Bn SILT i
moist, hi Org
. 1 - 1 4
- e 2 A
- | Gy SILT
| w/ Gravel
- Nbn
S B ‘; Wh ICE 37
2% ICE
i Gy SILT
PA w/ Gravel
L 4 Vs, layered ice structures 4 -
5 s -
O H
o H
jA
2
=3
S
a!
?L":— 6 6
5l
o i
2 {
x |
z:
@ s
L JROH
a1 77 7
2
o
4
o
g
%"‘
L3 - -
g
o
@ H
3
ol
S .
[e}
It
o
0
ul
v
5!
2 4 ‘ 4
< i
<4
z

' Note' Uniess othenwise noted, af samples are taken with 1-3/8-n. 1D Standard Penetration Sampler drven with 140 b hammer with 30-in drop.

] CME Auto Hammer

[] cathead Rope Wethod |

179



FINAL TEST HOLE LOG

STATE OF ALASKA DOT/PF
Northern Region Materials
Geology Section
Project Ambler Mining Distric Access Test Hole Number _14-1207
Project Number _AKSAS 63812 Total Depth 4 feet
Field Geologist _ G. SPEETER Material Site Piedmont gravel Dates Drilled $/28:2014 - 87282014
Field Crew P. Pribvl Equipment Type Hand Auger ~ Station, Offset _ e
! Weather 45F. Rain. |atitude, Longitude >
. THFinalized By __ G. Speater Vegetation Light green lichen. blueberries. willows, and black Elevation
r Sampe Data ] Ground Watar Data GENERAL COMMENTS.
1 ) wateDiving | AReTHNS | Dyrilled on small well drained mound.
3 = Depth in {ft)
F,; \; € g | Time
2 £ g 3 ] ° Date
gl =2 213 % £
= | $1g5 3|5 B £ | symbot
a o jom | = z o ol .
- 0 SUBSURFACE MATERIAL 0 -
Gn ORG MAT
lichen mat -
Tn Silty SAND J
moist
r ' Tr Poorly-graded GRAVEL 1
w/ Sand
wi Cobbles i
= moist, cobble refusal.
-z | 24 2
7\:
w
. 3 4 3 -
4 4 4

05_28 07 GDT

5

Y
L

PJ NR_AKDOT_PRECON USC

G
1

¢
T
1

T

NR AKDOT TEST HOLE LOG - USCS 2014 GOANP DRILL)

Note' Unless othenvise noted, all samples are taken with 1-3:8-in. 1D Standard Penetration Sampler draven with 140 b hammer with 30-n. ¢rop. D CIE Auto Hammer D Cathead Rope Method
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Area 7 Laboratory Data
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STATE OF ALASKA DEPARTMENT OF TRANSPORTATION
NORTHERN REGION
LABORATORY TESTING REPORT

Ambler Mining Distric Access

PROJECT NAME:
PROJECT NUMBER:
AKSAS NUMBER: 23331; eter
SAMPLED BY: Area 7 GOANP
MATERIAL SOURCE:
TEST HOLE NUMBER 14-1205 14-1192
DEPTH (feel) 6.0-10.0 0.0-05
LATITUDE | N67.03608° | N67.03992°
LONGITUDE | W154.01801°| W154.03197°
LAB NUMBER 14-5183 14-5184
DATE SAMPLED 28-Aug-14 | 25-Aug-14
% Passing 3"
b o7
15" 9 98
1.0" .88 88
Gravel  g7gn 82 74
0.5" 68 57
0.375" 58 46
# 40 30
#8 29 23
#10 27 22
#6 20 18
#30 14 14
Sand #40 1 12
#50 9 10
#60 8 9
#80 7 8
#100 6 7
SilClay  #200 48 56
0.02
0.006
Hydro 5,002
0.001
LIQUID LIMIT NV NV
PLASTIC INDEX NP NP
USCS CLASSIFICATION e GP-GM
USCS SOIL DESCRIPTION © (8
NATURAL MOISTURE 488
ORGANICS 74
SP. GR. (FINE)
SP. GR. (COARSE)
MAX. DRY DENSITY
OPTIMUM MOISTURE
L.A. ABRASION
DEGRAD. FACTOR 62
SODIUM SULF. (CRSE)
SODIUM SULF. (FINE)
NORDIC ABRASION
REMARKS org’
GENERAL COMMENTS Gradation is based on material passing the 37 siove, aceording to Alaskn 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 detenminations.)

USCS Soil 1

Abbr

jations: WG ~ Well-graded, PG = Poorly

ded; - Flastic, L~ Leam ¥~ Fat

182




References

Fernald, A.T., 1964, Surficial geology of the central Kobuk River valley, northwestern
Alaska: U.S. Geological Survey Bulletin 1181-K, p. K1-K31, 1 sheet, scale
1:250,000.

Hamilton, T.D., 1984, Surficial geologic map of the Ambler River Quadrangle, Alaska:
U.S. Geological Survey Miscellaneous Field Studies 1678, 1 sheet, scale 1:250,000.

Hamilton, T.D., 2002, Surficial geologic map of the Bettles Quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Field Studies 2409, 9 p.

Hamilton, T.D., 2002, Surficial geologic map of the Hughes Quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Field Studies 2408, 10 p.

Hamilton, T.D., 1981, Surficial geologic map of the Survey Pass Quadrangle, Alaska:
U.S. Geological Survey Miscellaneous Field Studies 1320, 1 sheet, scale 1:250,000.

Hamilton, T.D., 1979, Surficial geologic map of the Wiseman Quadrangle, Alaska: U.S.
Geological Survey Miscellaneous Field Studies 1122, 1 sheet, scale 1:250,000.

Patton, W.W., Jr., Miller, T.P., and Tailleur, .L., 1968, Regional geologic map of the
Shungnak and southern part of the Ambler River quadrangles, Alaska: U.S.
Geological Survey Miscellaneous Investigations 554, 1 sheet, scale 1:250,000.

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

Speeter, G. G., 2014, Material Site Report Ambler Mining District Access Phase 1
AKSAS 63812. Material Site Report, Alaska Department of Transportation and Public
Facilities, 113p.

Swanson, D.K., 1995, Landscape ecosystems of the Kobuk Preserve Unit, Gates of the Arctic
National Park, Alaska. Technical Report NPS/ARRNR/NRTR, National Park Service,
292p

183



Appendix A-Symbols and Definitions
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ki

SYMBOLS AND DEFINITIONS
TYPICAL LOG

BASIC MATERIAL SYWBOLS

TEAR-HALE NUMBER

05-41
ASFHUT LAT/LONG OR STATION, QFFSET @ Sko 210453, U 3
ELEVATION ﬂ[} Elaw 375
e pEAT TATE LOG 18 JUN
== WATER i@ N OVALLE
CLAY {C1) mE 0% 3
cE FROZEN e PERCENT VISIBLE ICE
DEPTH SANPLE INTERVAL
ST (S (FEET) 5.0 STRATA CONTAGT
s".]=— CDEBLE OR BOULDER
2] POGRLY GRADED SND {Sa) ;’gﬁg—"’ W = {FROM AUGER REACTION)
ik = REFUSA.
I'?q;_._}_ POGRLY GRADED GRAVEL {Gr] (T) Statien walue may alse be on centerline e, Sta 210+33, €L
2oy ar lat—long farmot 2.0, NEAGE7EY, W145.67800°
f-‘f"zel WELL GRADED SAND (T) W= WHILE DRILING, AD.= AFTER DRILLING
P> el GRaDED cRMVEL (3 N VALUE" INDICATES STANDARD PENETRATIGN TEST {14 LD,
t;;’ 90" &0, SAMPLER DRMEN WITH 140 LB. HEMMER, 307 FREE
<] BEDROCK {B), soft{Type) FALLY #MD IS SUM OF 2nd AND J3rd % OF PENETRATION.
= 8 POWER AUGER TEST HOLE {TH)
SOFT OF HARD BEDROCK BASED DN DRILUNG RATE e HAND AJGER TEST HDLE [TH)
NOTE e EXPOSED MATERIAL
MAIN COMPONENT (UPPER CASE ... SOLID LINES) + FROBE
MINOR COMPCNENT (Title Gase .. DASHED LINES L[] HenD DS TEST PIT (Tey
OR SPARSER PATTERN) (S TOTR/BACKHOE TEST TRENCH (T
USCS SIZE DEFINITIONS # 7w FLOW TIRECTION
" KWK WASTE BERN
BOULDERS {Boulders) 12°+ BANK
COBBLES (Cobbles) 3710 12"
GRAVEL 470 3 ¥ oE,  Suwp
ANGULAR FRAGHENTS 10 4 TREELINE
SAND a0 10§
SILT 2 TO 0.005 mm
ELAY MINUS 0.005 mm

TEST RESULTS

__%-FID = % PASSING #2000 SIEVE
WM _.% = NATURAL MOISTURE
ORG _._% = QRGANIC CONTENT
88 _ = SO0IUM SULFATE LGSSEmam]I
53 _ = SODIUM SULFATE LOSSIfine)
& = L0S ANGELES ABRASION
BEG _ = DEGRADATIGN
I _ = LIQuIe LM (WY = no value)
Pl — = PLASTIC INDEX (NP = non—plaatie]
MISC.
Tr = TRAE
sl = SUGHTLY
hi = HIGHLY
l.;{_ = WTH UNSPECIFIED ANGUNT
La = CRYSTALS
TH = TEST HOLE
m = TEST TRENCH
T = TEST PIT

SOIL DENSITY /CONSISTEWCY DESCRIPTORS
= COHESIVE

RELATME  BLOWS/Foqr BLEWS /FoaT

BENSITY {N) VALLE GONSISTENGY  (H) WALUE
YERY LOSSE < 4 VERY SOFT <32
LOGSE 5-14 SOFT 24
MEDIUM DEMSE 11-30 FIRM 5-8
DENSE H-X STIFF 8-15
YERY DENSE » 5 VERY STIFF 16-30

HARD > 30
COLOR
Bk = BLACK Gy = GRAY Tn = TN
Bl = BWE Or = ORANGE  Wh = WHITE
Bn = BROWN Rd = RED Yw = YELLOW
Gn = GREEN
MDISTURE

dry = < OPTIMUW*  DUSTY, ORY TQ THE TOUCH
maist o~ OPTIMUME  OAMP, NO WISIBLE WATER
wet = > OPTIMUN*  WISIBLE FREE WATER

¢ OPTIMUM MOISTURE  FOR MAXIWUM DENSITY
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| Peatand Organic Soil Classification System |

J Fhid Obscrvaiions ‘l

COARSE-GRAINED SOIL

l Visual Manual Tests

Organic Contert by igation r

PEAT
W isui Classification
Cortant >75%
Contant 25%
Fleid Chmiaions
Visual Manuai Tesis
Humificadon @3t ¢ Fior Congm
]
"Wy Baling for Fime Coniam
0 noll proparias o 1 " & 1
VE-HID T WA [pe——
reses Fitar Comiont| |- i Content | | - Fibar coomnd Sty
<E% TNEL AT
Nsmo Sligatly Oeganic Organic Nema Haghty Organic Nave wi Naom w Organia ‘Organio Sapria Hamic Frke Foat
and Group Nama: from UBCS HName coganks organics: Hama Name Foatl Poat Pom
Symbol from USCE fooam USCS trom USCE | | from USCS | | from USCE | | from USCS
from USCS
(5W, SM, GW, (DA, SF, G, GW,| |(SW, 5P, BM, GW | |(SW. 5P, SM, G, (CLor CHY | | (ML or MH) (06 (on (PR (PT-HI (PT-F) Fm
MH, CL.ake) GF, gic) GP,ate) GF, GM, ate)

i e e B S S e ]

INCREASING ORGANIC CONTENT




DESCRIPTION AND CLASSIFICATION OF FROZEN SOILS
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Classification_of_Soils for Engineering Purposes (Unified _Soil_Classification System)

GROUP_SYWBOL GROUP_NAME SROUP SviBOL GROUP. NAME
U o . 20 IS M, D0 Loon chy 8 Grer Gt ond 140egt e - GW e <I5% 3] v Wabgrodsd el
15-20% phus Moo M(” sard 2% crovet ——Lean clay Wi sond : T R1ER s Wet-groded grovel ¥th sesd
1557 04 plats—= CL. % aond <X grane) — Laan hy Wit gravel Gkt o 1303 e GP e <12 g emene Pyt groded ol
o o chave % so0d 2% qmu< ISR gravil e Sl lech ey U 2168 send Poorly grodod el wilh sond
K- 0% fls to. 200 < 218 qunt Sandy I dloy i grout foes = HL or Ui —— GW = GMem (15K song e Well-qreded grised w80 3
X sond <X gl SIS sone. —— Ol oz Qs et m«l< ~ 518t sung e Welogadod rovl lh 6B a1 v05)
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Appendix B- In-field thaw consolidation testing
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Equipment
Cores for thaw consolidation testing were drilled utilizing a SIPRE auger. The SIPRE auger
drills 3 inch diameter cores in one meter depth intervals.

» PRy ) 0 SN

e

Figure 37. SIPRE drill. Pictures courtesy of Jon’s M
Thaw consolidation testing was completed utilizing:
e consolidation ring assembly;
e 3-5 brass liners;
e 2.4” or 2.5” porous stones that fit in the brass liners;
e A cylinder weight.

achine Shop in Fox, Alaska.

Figure 38. Thaw consolidation ring assembly with brass liner, two pore stones, ice core, and cylinder weight.
Equipment courtesy of DOWL HKM.

Procedure
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Thaw consolidation testing was accomplished in the field utilizing the following procedure:

Thickness and diameters of pore stones, weights, and brass sleeves are measured in three
places utilizing calipers and the numbers are recorded and averaged,

SIPRE augers were used to collect an ice core from the last hole of the work day;

The ice core was left in the auger and packed into insulated plastic case, loaded in
helicopter, and flown back to Bettles at an altitude where ambient temperature was below
0°F.

The 3 inch diameter ice core was re-cored using the 2.5 inch diameter brass sleeve;
Initial volume of the core is calculated and recorded;

2.5 inch pore stones are placed at the top and bottom of the ice core;

A cylinder weight is placed on top of the top pore stone;

Ice core is allowed to thaw;

Volumetric change is calculated and reported as a percentage of volume lost after
complete thawing of the core.
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