HIGHWAY CONSTRUCTION

km 1915 to km 1932
ALASKA HIGHWAY, Y.T.

VOLUME 1
CENTRELINE TESTING

This Data Package prepared for project viewing:

April, 1993

Transportation Engineering Branch
Geotechnical Services

201 Range Road

Whitehorse, Yukon

Y1A 3A4

GR -1 ~ (£2



GEOTECHNICAL INVESTIGATION

HIGHWAY CONSTRUCTION

km 1915 to km 1932, ALASKA HIGHWAY, Y.T.
CENTRELINE TESTING

CONTENTS
INTRODUCTION

Investigation notes, classification methods and legends
VOLUME 1

CENTRELINE TESTING
Subsurface exploration and testing report sheets are provided.
The reports for the centreline holes are arranged according to

project location, starting at km 1915+600 and increasing to km
1932+900.

Auger and Backhoe Testing
1990 TEST HOLE 01 shown with prefix 107~
1991 TEST HOLES 56 to 138 shown with prefix
. 141- thru 144-
TEST HOLES 158 to 183 shown with prefix 145-
TEST HOLES 184 to 195 shown with prefix
157- and 158-

TEST HOLES 200 to 215 shown with prefix 157-
1992 TEST HOLES 01 to 20 shown with prefix 174-
1993 TEST HOLES 05 to 18 shown with prefix 212~

Air Rotary Test Drilling

1993 TEST HOLES 100 to 118 shown with prefix
214- thru 216-
TEST HOLES 119 to 122 shown with prefix 218-

NOTE: Gravel sizes larger than 12.5 mm are crushed during the air
rotary drilling process,

and therefore do not appear on the test

hole logs. Maximum sizes are indicated in the backhoe test pit
logs.

VOLUME 2
GRAIN SIZE SUMMARIES - CENTRELINE TESTING AND GRANULAR

INVESTIGATIONS
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GEOTECHNICAL INVESTIGATION
HIGHWAY CONSTRUCTION

km 1915 to km 1932, ALASKA HIGHWAY, Y.T.
CENTRELINE TESTING

GEOTECHNICAL INVESTIGATION DATA

This geotechnical investigation data is provided to assist in the
interpretation of soil conditions encountered within this project
area. The data presented was prepared solely for Departmental
designing and estimating purposes.

The description of material/soil description shown on the
subsurface exploration and test reports is a textural description
based on identification of retrieved material by the field drilling
technician at the time of investigation. This description may be
modified following laboratory testing and classification of
selected samples. The system used is based on the ASTM standards

for identification and classification of soils. Permafrost
classifications and groundwater levels are indicated as detected at
time of drilling, unless otherwise noted. Changes in moisture or

frost conditions should be anticipated depending on the season,
time lapse or amount of development work done since the date of
investigation.

The sample identification and laboratory testing data is provided
to give detailed physical properties of selected retrieved samples
within the subsurface profile. These tests may be conducted on
disturbed samples and may exhibit properties different from the
native materials. The sample classification may also vary from the
soil description due to variations within the sampled strata or
because of changes resulting from the sampling method or excavation
equipment used.

These descriptions are not intended to be conclusive as to the
nature of any material encountered, or to conditions between or
around the test borings/pits.

Offset distances recorded for test holes located between km
1917+600 and 1919+000 are no longer valid. Locations for these
test holes are as shown on the plans.

It is recommended that a site inspection, combined with
consideration of the regional geology and climatic conditions be
conducted. An evaluation of the investigation methods and

development work done since the time of investigation should be
done prior to interpreting the subsurface conditions for
construction purposes.



GROUP

SYMBOL GROUP NAME
<30% plus No. 2@?<1§%v\n No. 200 Leen clay
L 1s.mpmuo.2oo<:%m>ﬁsmu->memw
N>7udphu——>c % sand <% gravel — Lean clay with gravel
on or sbove xwxmd<:<1sxmm—>s-mmm
“A"—line 230% plus No. zoo< 215% gravel——- Sandy lean clay with gravel
% send <% v«d<:<1s% sand ———-Graveily lean clay
215% sand ———— Gravelly lean clay with sand
<mw.m.zoo«<:<s15$pmue.=% o o, - Silty clay
15-29% pius No. 200 > gravel — Silty clay with sand
4<PI<7 and —>-CL-ML -\-xm«m-—smmmm
Inorganic plots on or sbove %w)&v@<ﬁ!m—>m-ﬂyd‘y
“A~line '230% plus No. ZN< 215% gravel——-Sandy silty clay with gravel
% sand <% gravel 15% sand G y silty clay
T TR >15% sand————Gravelly silty clay with sand
<30% plus No. ZNY<15$ plus No. 200 Silt
LL<50 S L 15:20% plus No. 200~ % sand % gravel—>Silt with sand
or plots——-M % sand <% gravel—-Silt with gravei
below “A”—line % sand >% yml<:<15% gravel ——> Sandy silt
>30% plus No. 200 < >15% gravel ———>Sandy silt with gravel
% sand <% gravel 15% sand y silt
\215% sand ——— Gravelly silt with sand
. [ LL—ovendried
Organic | ——————<0.75) —-OL ——— & See figure 1b
LL—not dried
<30% plus No. 200 <:<15% plus No. 200 Fat clay
15-29% plus No. 200?% sand >% gravel—sFat clay with sand
Pt plots on or ——CH % sand <% gravel—s= Fat clay with gravel
above “A”—line % sand >% gravel <:<15% gravel—— Sandy fat clay
>30% plus No. zoo< 215% gravel—— Sandy fat clay with gravel
% sand <% gravel 15% sand G y fat clay
tnorgenic T 215% send———=Gravelly fat clay with sand
<30% plus No. 200 ?( 15% plus No. 200 Elastic silt
15-29% plus No. 200~ % sand >% gravel —s-Elastic silt with sand
P1 plots below——>MH & % sand <% gravel —-Elastic sitt with gravel
A —line % 1a0d >% gravel ————+<15% gravel——>Sandy elastic sil
LL=250 ! >30% phus No. zoo<: - o S15% gravel——> Sendy slostic st with gravel
% sand <% qnnl<:<15% sand —— Gravelly elastic silt
215% sand ——— Gravelly elastic silt with sand
LL—ovendried
Organic <075 —bOH See figure 1b
LL—not dried

Flow chart for classifying fine-grained soil.

GROUP SYMBOL

P1>4 and plots on
or above “A” - line

AN

2>30% plus No.

OL <30% plus No.
P1<4 or plots :

below “A*“—line 2>30% plus No

<30% plus No.
Plots on or :

above “A’" - line 2>30% plus No.

OH <30% plus No.

Plots below
“A"-line

\

>30% plus No

<30% plus No.

GROUP NAME

200 —————»<15% plus No. 200

15-29% plus No. zw?:
% sand >% gavd~<:

% sand <% gravel

Organic clay

% sand >% gravel — Organic clay with sand

% sand <% gravel —® Organic clay with gravel

<15% gravel # Sandy organic clay

215% gravel ——————Sandy organic clay with gravel
<15% sand Gravelly organic clay

T >15% sand ic clay with sand

Gravelly orga

<15% plus No. 200 Organic silt

15-29% plus No. ZOOT’% sand >% gravel—" Organic silt with sand
% sand <% gravel— Organic silt with gravel

% sand >% gravel <:<15% gravel ——————— Sandy organic siit

215% gravel - Sandy organic silt with gravel
% sand <% gravel i: > .

<15% sand ily organic silt

215% sand———— Gravelly organic silt with sand
<15% plus No. 200
15-29% plus No. 200<:

% sand >% gravel w
% sand <% gravel ?:
<15% plus No. 200
15-29% plus No. 200?
% sand >% gravel -<:

% sand <% gravel

20 :

# Organic clay
% sand >% gravel———® Organic clay with sand
% sand <% gravel—" Organic clay with gravel
<15% gravel » Sandy organic clay
215% gravel———— Sandy organic clay with gravel
<15% sand —————— Gravelly organic clay
215% sand———— Gravelly organic clay with sand

200?
zoo<
200<:

.2oo<

Organic silt
% sand >% gravel——® Organic silt with sand
% sand <% gravel # Organic silt with gravel
<15% gravel # Sandy organic silt
215% gravel Sandy organic silt with gravel
— 3= <15% sand ——————— Gravelly organic silt
215% sand —— & Gravelly organic silt with sand

Flow chart for clussifying organic soil.



GROUP SYMBOL GROUP NAME

<5% tines Cu>4 and 1<Cc<3 GW 16% sand Well-graded gravel
( T >15% sand——— Well-graded gravel with sand

Cu<4 and/or 1>Cc>3 GP 15% sand > Poorly graded gravel

. T >15% sand——— Poorly graded gravel with sand
fines=ML or MH GW-GM<:<151 sand ——— Well-graded gravel with sift

Cu>4 and 150«53<: 215% sand ———> Well-graded gravel with silt and sand
fines=CL, CH, GW-GC <15% sand ——— Well-graded gravel with clay (or silty clay)

GRAVEL (or CLML) T~ 215% sand —» Well-graded gravel with clay and sand
% gravel > 5-12% fines {or silty clay and sand)
% sand

215% sand ———» Poorly graded gravel with silt and sand
fines=CL, CH,————GP-G C?«s& sand ——— Poorly graded gravel with clay (or silty clay)
(or CLML) 215% sand ———— Poorly graded gravel with clay and sand
(o silty clay and sand)

tines=ML or MH———>GP-GM <15% sand ————= Poorly graded gravel with silt
Cu<d and/or 1>c=>3<: —

fines=ML or MH————»-G Mw <15% sand ——— Silty gravel
215% sand ———»- Silty gravel with sand

>12% fines > fines=CL or CH————»GC <15% sand ——»- Clayey gravel
215% sand ——— Clayey gravel with sand
fines=CL-ML »GC-GM <15% sand ———»- Silty, clayey gravel
T >15% sand —— Silty, clayey gravel with sand
<5% fines Cu>6 and 1<Ce<3 SW 5 <15% gravel—— Wall-graded sand
: \b 215% gravel———> Well-graded sand with grave!
Cu<6 and/or 1>Cc>3 SP » <15% gravel—— Poorly graded sand
, T >15% gravel——» Poorly graded sand with gravel
fines=ML or MH. SW-SM <15% gravel ——» Well-graded sand with silt
Cu>6 and 1_<_Cc£3<: \215* gravel —— Well-graded sand with silt and grave!
fines=CL, CH, SW-SC > <15% gravel ——> Well-graded sand with clay (or silty clay)
SAND (or CL-ML) T >15% gravel—— Wellgraded sand with clay and gravel
% sand > 5-12% fines. (or silty clay and gravel)
% gravel

fines=ML or MH————— SP -SM<: <15% gravel ———>-Poorly graded sand with silt
Cu<6 andfor 1>coa<: >15% gravel———»- Poorly graded sand with silt and gravel
fines=CL, CH,————SP -SCY«&‘ gravel ——- Poorly graded sand with clay (or silty clay)
(or CL-ML) 215% gravel——> Poorly graded sand with clay and gravel
(or silty clay and gravel)

fines=ML or MH. SM<<IS’6 gravel——»- Siilty sand
// 215% gravel——- Silty sand with gravel
>12% fii » fines=CL or CH. > S“ » <15% gravel———» Clayey sand
\ — >15% gravel——— Clayey sand with gravel
fines=CL-ML- <15% gravel———- Silty, clayey sand

215% gravel—» Silty, clayey sand with gravel

Flow chart for classifying coarse-grained soil.

60 T v
For classification of fine-grained soils | e ' l
and fine-grained fraction of coarse-grained : //
o sok sotls. .. L s
a Equation of A -line
ot Horizontal ot PI=4 to LL=255,
w o then PI=0.73 (LL-20)
Q 40t . woo.
z Equation of U"-line
- Vertical at LL=16 to PI=7
> then PI=0.9(LL-8)
E 30} i
= 7l
2 204 Z O Vi
T i \/@ /
7/
101 ” 4 '
7f-- MLorOL :
al- l i
0 ' |

(o} 10 16 20 30 40 S0 60 70 80 90 100 1o
LIQUID LIMIT (LL)

Plasticity chart.



SOIL CLASSIFICATION

Highly organic soils

organic odor

CRITERIA FOR ASSIGNING GROUP SYMBOLS AND GROUP
GROUP NAMES USING LABORATORY TESTS 3 SYMBOL GROUP NAME b
w S GRAVELS CLEAN GRAVELS Cu>8and1<Cc <3¢ 6 | Well-graded gravel f
Jdo More than 50% of Less than 5% fines € —
Qe coarse fraction Cy <4 and/for1>C. >3 ¢ 6P Poorly graded gravel f
&2 retained on
Qe No. 4 sieve GRAVELS WITH FINES | Fines classify as ML or MH 6M Silty gravel f,g.h
v c
z 2o More than 12X fines € | Fines classify as CL or CH [ Clayey gravel f.g.h
o
0w SANDS CLEAN SANDS Cy>6andl<C. <3¢ SN | Well-graded sand |
W S 2 | 50% or more of Less than 5% fines d
o« coarse frac:ion Cy < 6 and/or 1 >Cc >3 € sp Poorly graded sand i
< o passes No.
8 'cEE sieve SANDS WITH FINES Fines classify as ML or M4 SM Silty sand g,h, 1
More than 12% fines 9 [Fines classify as CL or CH sC Clayey sand 9,h,1
PI > 7 and plots on or above cL Lean clay k,1,m
S inorganic "A* 1ine J
2 SILTS AND CLAYS 9
» Liquid limit PI < 4 or plots below A" line J ML silt ke1,m
22 less than 50%
o
w2
Liquid 1imit - oven dried Organic clay k» 1, m, n
sz organic Tiquid Tint - not dried < 0-7° o Organic sfit k. 1. m, o
¥ @
RS
«c Sa PI plots on or above "A" line CH Fat clay k.1.m
P w SILTS AND CLAYS ‘
'i" H inor i
z g ganic
[T Liquid limit _PI plots below "A" line MH Elastic silt k,1,m
: 50% or more
o
- Liquid 1imit - oven dried Organic clay k, 1, m,
organic {iquid Timit - not dried <0.75 o1 Organic silt k, 1, m,
Primarily organic matter, dark in color, and PT Peat

. .

- P ke e T D N
.« .

",

o.
p.
q.

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

If field sample contained cobbles and/or boulders, add "with cobbles and/or boulders* to group name.

Gravels with 5 to 12X fines require dual symbols
GH-GM well graded gravel with silt
@i-GC well graded gravel with clay
6P-GM poorly graded gravel with silt

6P-6C poorly ?

Sands with 5 to

raded gravel with clay
2% fines require dual symbols

SM-SM  well graded sand with silt

SW-SC well graded sand with clay

SP-SM  poorly graded sand with silt

SP-SC poorly graded sand with clay
D

¢ - Deo/010

o . (o2
¢ DigxTg

If sofl contains > 15X sand, add "with sand" to group name.

If fines classify as CL-ML, use dual symbol GC-GM, SC-SM.

If fines are organic, add ®*with organic fines" to group name.
If soil contains > 15% gravel, add "with gravel® to group name.

If Atterberg 1imits plot in hatched area, soil is a CL-ML, silty clay.

If soil contains 15 to 29% plus No. 200, add “with sand® or "with gravel” whichever is predominant.
If soil contains > 30% plus No. 200, predominantly sand, add “sandy" to group name.

If soil contains > 30% plus No. 200, predaminantly gravel, add “gravelly® to group name.

PI > 4 and plots on or above "A" line.
PI T 4 or plots below "A® line.

P1 plots on or above "A" line.

PI plots below "A* line.

Soil classification chart




UNIFIED SOIL CLASSIFICATIONt

GROUP
MAJOR DIVISIONS TYPICAL NAMES CLASSIFICATION CRITERIA
SYMBOLS
“ Y Cy =DgoDyg Greater than 4
g Gw Well-graded gravels and gravel-sand E ) 0)2
< mixtures, little or no fines [3 s
g o s3 Ce Do x Dag Between 1and 3
- c v = -
. lasgy| 2 o $3
S |w g 8 2 u GP cforlv-grath:led gravels .and gravel-sand g o8 ] Not meeting both criteria for GW
» 2 <>! c : < bl mixtures, little or no fines & 35 b
° © - ]
- e S oxs
é § 0§ §§ “ " I ﬁog @ o g Atterberg limits plot below ‘A’ line Atterberg limits plotting
zo s d 8 GM Silty gravels, gravel-sand-silt mixtures g 8 £ o] or plasticity index less than 4 in hatched area are bor-
8 - e : Ez 8 9o 13 £ derline classifications re-
z S e C &c Clayey gravels, gravel-sand clay mix- gg g 3 'g, Atterberg limits plot above ‘A’ line quiring use of dual sym-
E E o tures s and plasticity index greater than 7 bols
g § » é ot Cy=Dgg/Dyg Greater than 6
w © o w Well-graded sands and gravelly sands, | € 3 2 2
2 § g 8 2 little or no fines ] é g § Ce = P30 g,imeen1and3
R IEHE e
O L lw ® 2 5 P 3 2 .
€1la w oorly - graded sands and gravelly = ) . -
§ s § g 3 SP sands, little or no fines a E iz Not meeting both criteria for SW
v 8 G ES g
£c ! I L Atterberg limits plot below ‘A’ line Atterberg limits plotting
g 2 axa M Silty sands, sand-silt mixtures g ég or plasticity index less than 4 in hatched area are bor-
s 8 E ’é z ; J-] A — o derline classifications re-
=18 e . ,,§ tterberg limits plot above ‘A’ line quiring use of dual sym-
sc Clayey sands, sand-clay mixtures SE 13 and plasticity index greater than 7 bols
norganic silts, very fine sands, 60|
" ML rock flour, silty or clayey fine ’_L A.§T“.:|TY CH,ART . /
> sands For on of gra
. _<,. - 50| soils and fine fraction of coarse- =
H g ES Inorganic clays of low to medium grained soils /
g B S e cL plasticity, gravelly clays, sandy clays, | Atterberg limits plotting in hatched CH /
o § < §§ silty clays, lean clays g4o area are borderline classifications "
D E 5@ 2 requiring use of dusl symbols Ry
aQ =z = - . A fina. /
'é-' F I oL Organic silts and organic silty clays :.w Equation of ‘A" line: P1 = 0.73(LL - 20
< 2 of low plasticity o
g s £ cL
[+ © § /
Q g " Inorganic silts, micaceous or diato- 20
E 5 g _B MH maceous fine sands o silts, elastic & / MH & OH
el § a .E o silts
w =} = E Inorganic clay of high plasticity, 0 7
Z -2~ . 7= —— ——
: 33 CH | farcteys T IECHZ”| maol
w g2 4 > |
[ =]
- ;,', oM Organic clays of medium to high 0 0 10 20 30 40 60 60 70 80 90 100
Ll .y
plasticity Liquip LMt
Peat, muck and other highly organic “Based on the material passing the 3 in. (75 mm) sieve
HIGHLY ORGANIC SOILS P soils tASTM Designation D 2487, for identification procedure see D 2488
GROUND ICE DESCRIPTION
ICE NOT VISIBLE VISIBLE ICE LESS THAN 50% BY VOLUME
GROUP GROUP
N sSYM
SYMBOLS SYMBOLS SUBGROUP DESCRIPTIO |SYMBOLS BOLS SUBGROUP DESCRIPTION
N
Nf Poorly-bonded or friable Vx Individual ice crystals or inclusions
N Nbn No excess ice, well-bonded Ve lce coatings on particles
v
Nbe Excess ice, well - bonded Vr Random or irregularly oriented ice formations
NOTE: Vs Stratified or distinctly oriented ice formations
1. Dusl symbols are used to indic borderline or mixed
ice classifications
2 Visusl esti of ice P on borehole VISIBLE ICE GREATER THAN 50% BY VOLUME
logs + 5%

3. This system of ground ice clescription has been modi-
fled from NRC Technical Memo 79, Guide to the
Field Doscription of Permafrost for Engineering
Purposes

LEGEND

Soil - ice -

iCE+ . - .
. ice with soil inclusions
Soil Type
ICE
ICE Ice without soil inclusions

(greater than 25 mm (1 in.) thick)
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SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY RE-CONSTRUCTION

BOREHOLE No. 174—-18

SHAKWAK PROJECT SEGMENT 17

Project No: 202101 0304

DRILL: B40L 150mm SOLID STEM AUGER

LOCATION: STA 19154625 o/s 20m Lt

ELEVATION 0.000 (m)

SAMPLE TYPE [l ReTurn spr. X AuGER B sux [ use [T core
(¥]
— (] Ll
= £
£ SOIL % o Il - PERMAFROST | £
= =l a =
= DESCRIPTION = H DESCRIPTION | &
s 20 40 60 8 oo
T ORGANIC MATERIAL
—visible ice (Vx)
—easy drilling
SICT (VD)
—gray
—frozen with visible ice (Vx)
1.0 ~1.0
120 e 20
~harder drilling below 2.2m
0 ICEWITH SO 30
4.0 4.0
" [END HOLE of 4.5m i
_50 ........................................................ ’_5.0 .
6.0 JRUURS VO RN SUUUNE SURNN: SUORS: SUUOESHUNS HOONS S 6.0
Public Works Canada COMPLETION DEPTH 4.5 m |COMPLETE 92,/06,/06
Whitehorse, Yukon Territory. LOGGED BY AW | oW No. | Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY RE-CONSTRUCTION

BOREHOLE No. 174-17

SHAKWAK PROJECT

SEGMENT 17

Project No: 202101 0304

DRILL: B40L 150mm SOLID STEM AUGER

LOCATION:  STA 19154725 o/s 15m Lt

ELEVATION 0.000 (m)

SAMPLE TYPE [ Rerurn ]sp. [X] aucer B su (] uee (] core
L
T (=] —_
E = PERCENT FINES £
— 5 &
& DESCRIPTION S(F| e v uw DESCRIPTION | &
0 40 60 8 08
7 ] ORGANIC MATERIAL A i
L [STT (D) i
~brown
~damp
—easy drilling
1.0 1.0
~2.0 ~2.0
—gray below 2.1m
—3.0 —3.0
4.0 4.0
0 END HOLE at 4.5m B
—grass cover
5.0 5.0
~6.0 —6.0

Public Works Canada
Whitehorse, Yukon Territory. LOGGED BY AW

COMPLETION DEPTH 4.5 m

| COMPLETE 92,/06/06

| oW No. [ Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY PRE-ENGINEERING

BOREHOLE No. 141—-60

SHAKWAK PROJECT

A/H KM 1904-1932

Project No: 745927

17-225 & 17-174

LOCATION:  1915+800 o/s 7m Rt.

ELEVATION 0.000 (m)

SAMPLE TYPE [ revurn [spa. DX] avcer B sux [ muee [T] core
L)
E =2 armcenmesa PERMAFROST | E
= SOIL i ] Sl S Y -
2 DESCRIPTION 3| e we  um DESCRIPTION | &
a 0 40 60 8 aa
=7 | SANDY SILT WITH GRAVEL (ML) i
—very organic
—brown
B —moist i
—grindy drilling
—smooth drilling below 0.7m
1.0 1.0
Xies| e A v
L20 | Feieedeeedeederedee bbb 2.0
L0
—brown
n —frozen below 2.4m, well bonded n
_.3'0 X 166 N " ML II]]]I _3'0
0 —gray below 4.0m 4.0
-some organics below 4.0m
Z 167 * N |ﬂ]]]
END HOLE ot 4.6m
5.0 >0
6.0 6.0
Public Works Canada COMPLETION DEPTH 4.6 m COMPLETE 91/08/15
Whitehorse, Yukon Territory. LOGGED BY DWG No. Page 1 of |




SUBSURFACE EXPLORATION AND TEST REPORT ALASKA HIGHWAY PRE-ENGINEERING BOREHOLE No. 141-61
SHAKWAK PROJECT A/ H KM 1904-1932 Project No: 745927
17-225 & 17-174 LOCATION:  1915+975 ELEVATION 0.000 (m)
SAMPLE TYPE [ RETURN sepa. DX AUGER I sux (] ruee [T core
L)
—_~ O ~—
£ = A PERCENT FINES A £
= SOIL E ] ik e PERMAFROST =
& DESCRIPTION = DESCRIPTION | &
an 20 40 60 80 an
= [ CRUSHED GRAVEL i
\‘ —Oﬁonic /
| ~brown : B
—moist / :
SANDY SILT (ML)
—gray
1.0 —moist . feovae 1.0
' —trace of organics :
X 168| | @ Al ML Iﬂ]]]
L2.0 ~2.0
SICTY GRAVEL WITH SAND(GM)” ~ ~ ~ ~ ==~ 7]
—brown
N —moist n

—contaminated by organics from above

~3.0 Z 109 . : ™ g -3.0

SANDY SICTWITH GRAVEL(MD) ™ =~~~ ~ ~ ™ 771
—brown

4.0 -wet 4.0

Xwo . A ML Im]l

END HOLE ot 4.6m
—in old pit

-5.0 B

6.0 6.0

Public Works Canada COMPLETION DEPTH 4.6 m | COMPLETE 91/08/15

Whitehorse, Yukon Territory. LOGGED BY |DWG No. |Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY PRE-ENGINEERING

BOREHOLE No. 141-62

SHAKWAK PROJECT

A/H KM 1904-1932

Project No: 745927

17-225 & 17-174

LOCATION: 19164060 o/s 5m Lt.

ELEVATION 0.000 (m)

SAMPLE TYPE [l ReTURN /]spr. X] auGer B sux (1] muse (1] core
(W)
— o o~
£ £
£ SOIL o I i o | PERMATROST | E
= = a =
g DESCRIPTION = DESCRIPTION | &
aq 0 40 60 8 o
= [ WELL TO POORLY GRADED GRAVEL WITH SAND N i
(GW TO GP) o
—brown
i -moist | | i
—maximum 50mm material B
—grindy drilling
1.0 1.0
i X 171 i
2.0 2.0
X 172m
3.0 3.0
4.0 4.0
Z 173
END HOLE at 4.6m
—in old pit
—boulders to 200mm on surface
5.0 —estimate 2% +100mm on surface | | [iieieieseepeeete -5.0
-0 | e 6.0
Public Works Canada COMPLETION DEPTH 4.6 m | COMPLETE 91/08/15
Whitehorse, Yukon Territory. LOGGED BY | owe No. [Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY RE-CONSTRUCTION

BOREHOLE No.

174-16

SHAKWAK PROJECT SEGMENT 17 Project No: 202101 0304
DRILL: B40L 150mm SOLID STEM AUGER LOCATION:  STA 19164175 ELEVATION 0.000 (m)
SAMPLE TYPE [l ReTurN [sp. DX] AuGer B sux (1] muse [T core
L
£ =2 & PERCENT FINES PERMAFROST | E
= SOIL g ] el S
= DESCRIPTION = HIn DESCRIPTION | &
e 0 40 60 80 aa
“Y"TORGANIC MATERIAL AR hid
—visible ice (Vx)
B SILTY GRAVEL WITH SAND (GM) I WO O W i
—brown
—moist
1.0 -1.0
20 'TND HOLE ot Z.0m 20
—refsual
—Spruce cover
-3.0 3.0
4.0 4.0
5.0 5.0
6.0 6.0
Public Works Canada COMPLETION DEPTH 2.0 m (COMPLETE 92/06,/08
Whitehorse, Yukon Territory. LOGGED BY AW | DWG No. | Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT ALASKA HIGHWAY RE—CONSTRUCTION

BOREHOLE No.

SHAKWAK PROJECT SEGMENT 17

Project No: 202101 0304

DRILL: B4OL 150mm SOLID STEM AUGER

LOCATION: ' STA 19164275

ELEVATION 0.000 (m)

SAMPLE TYPE [ revurn []spr. X AuGer

B sux

[]Tuse

TYPE

SOIL
DESCRIPTION

& DEPTH (m)
SAMPLE

[e=]

A PERCENT FINES A

40 60 80

SAMPLE NO

M.C. LKQUID

USC

PERMAFROST
DESCRIPTION

DEPTH (m)

P
D

ORGANIC MATERIAL

SILTY CLAY WITH SAND (CL-ML)
- ~gray

—frozen (Nb)

—easy drilling

SANDY SIT (ML)
—gray

3.0 —frozen (Nf)

~hard drilling

[ WELL—GRADED GRAVEL WITH SICT"AND SAND ™ 7]
(GW-GM)
—gray

END HOLE ot 4.5m
—SWamp spruce cover

—6.0

CL-ML

1NN

2.0

—4.0

5.0

—6.0

Public Works Canada
Whitehorse, Yukon Territory.

COMPLETION DEPTH 4.5 m

| COMPLETE 92/06,/06

LOGGED BY AW

|Poqe 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY PRE-ENGINEERING

BOREHOLE No. 141-63

SHAKWAK PROJECT

A/H KM 1904-1932

Project No: 745927

17-226 & 17-174

LOCATION:  1916+375 o/s 4m Rt.

ELEVATION 0.000 (m)

SAMPLE TYPE [l ReTuRN S.P.I. DX AuGER B sux (1] Tuee [ core
L
E 2 A PERCENT FINES & E
= SOIL E o] I il i P PERMAFROST =
2 DESCRIPTION = DESCRIPTION | &
. ” 0 0 @ 8 o
= | POORLY GRADED GRAVEL WITH SILT AND SAND i
(GP-GM)
~brown
i —moist
—maximum 50mm moteriol B
~grindy drilling
1.0 1.0
X 174|a ,§
2.0 2.0
[ WELL-GRADED GRAVEL WITH SAND TGW) ™~ ~ ™7
~brown
n —moist L
—maximum 50mm material
~grindy drilling
X|17sm E
3.0 3.0
4.0 4.0
END HOLE ot 4.Tm
-refusal
5.0 B
6.0 6.0
Public Works Canada COMPLETION DEPTH 4.1 m COMPLETE 91/08/15
Whitehorse, Yukon Territory. LOGGED BY DWG No. Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY RE-CONSTRUCTION

BOREHOLE No. 218-1190

SHAKWAK PROJECT

SEGMENT 17

Project No: 202101 0302

DRILL: SCHRAMM ROTARY DRILL

LOCATION:  STA 19164450 o/s 50m Rt.

ELEVATION 0.000 (m)

SAMPLE TYPE [l ReTurn []sp. X aucer B sux [ muee (1] core
(SN
—_— o —
£ = PERCENT FINES A £
= e PERCENT SAND

& DESCRIPTION =2 00 w0 v | &

e 3|9 B PERCENT GRAVEL M =
aa 20 40 60 80 an
= | ORGANIC SILT A I A G
i -smooth easy drillng )|k b i L
1o | POORLY GRADED SAND WITH SILT AND GRAVEL 10

(SP—SM)
b _brown eaeel PR T TR TR CPI SO PP -
—fro'zen‘ ) "
0 —noisy, jumpy grindy drillng | f ] b i 0
_30 ........................... _3'0
4.0 I 4.0
56 SP-SM

X N N SN SO OO SO SOOOS SN SOOOS- OO0 SOUSE NOOPC OOSY NS N OUUR SOROO OUOS SOOOR SUUOF SUOOF- SOVOE NUONS HOOOE N L5.0
L 5.0 SUUO0 SUURE SOPRNE SOUNS OO SUUOS SNOE NOOOE SOOOE SO L 5.0
B —visible ice below 6.4m e St S SO AN AT N O B
I N O S O P [ O O S O VO L 0 7.0
8.0 8.0
9.0 UOOS SO PPN SOTG SONOS SO OO0 O SO o 9.0
(O D ROLE Gt 100m | | [Tl | it -10.0
11.0 L11.0

Public Works Canada

Whitehorse, Yukon Territory.

COMPLETION DEPTH 10.0 m

| COMPLETE 93/04/15

LOGGED BY DT

|DWG NO. |Poqe 1of 1




SUBSURFACE EXPLORATION AND TEST REPORT ALASKA HIGHWAY RE-CONSTRUCTION BOREHOLE No. 218-—-122
SHAKWAK PROJECT SEGMENT 17 Project No: 202101 0302
DRILL: SCHRAMM ROTARY DRILL LOCATION:  STA 19164450 o/s 100m Rt. ELEVATION 0.000 (m)
SAMPLE TYPE [l ReTurn s X Avcer Bl sux (1] Tuee (] core
: L)
E &2 A PERCENT FINES & E
= SOIL wl g — A yse & PERCENT SAND @ =
" DESCRIPTION S E 0 © 0 _w |&
A 55| . : I PERCENT GRAVEL M e
ag 20 40 60 & 0 40 60 B0 an
=% | ORGANIC SILT P N A A G
-smooth driling o f o E s ] i
i WELL-GRADED SAND WITH SILT AND GRAVEL
(SW-sMm) P
._1 0 “brown ........................................ ._] 0
—noisy, jumpy grindy drilling : :
._.2'0 .................. ..._2.0
O [ N N .......... ...... ..... 30
L I 59 OA R SW—SM..... e o
4.0 U0 VU0 A N IOUOR SUOUNSOUOU-SOO0S SO SO ......... 4.0
B —frozen below 4.4m | | peebedeedeebedecdedicbonbont ] ediedindendesdesdon bbb -
5.0 ............................... L 5.0
~visible ice below 5.2m
— _woter in retum below 5'2m ................................ -
6.0 ................... 8.0
7.0 fecdededend D L, 7.0
_8'0 i L ..._8.0
a0 | feedeededededededeidend ] e -9.0
Y Y N FOUR St ST SUTUE SURUO-DTOr-SPIU-S PR AUOUeAUPTE I N PO SOt SUUOt SO SO -UUU-SRUOS SRS SRS SPUON -
_100 ................................. _10'0
10y e , ....... { ......... : ....... .; .... 1.0

Public Works Canada
Whitehorse, Yukon Territory.

COMPLETION DEPTH 12.5 m

| COMPLETE 93/04/16

LOGGED BY DT |

DWG NO. -~ |Page 102




SUBSURFACE EXPLORATION AND TEST REPORT ALASKA HIGHWAY RE—CONSTRUCTION BOREHOLE No. 218-—122

SHAKWAK PROJECT SEGMENT 17 : Project No: 202101 0302

DRILL: SCHRAMM ROTARY DRILL LOCATION:  STA 19164450 o/s 100m Rt. ELEVATION 0.000 (m)

SAMPLE TYPE [l rerurn /]sPr. X aucer Bl suix [1]muse [T core

TYPE

SOIL
DESCRIPTION

A PERCENT FINES & €
040 8 __®

USC =
PUSTC  MC. LiQuiD 00T e &
| o

; b i W PERCENT GRAVEL W

SAMPLE NO

DEPTH (m)
SAMPLE

5
N>
-

2 40 60 8 0 40 60 80 |,

eND HOLE at 12.5m
~13.0

—14.0

_1 5.0 ..... ....... ..... s

_16‘0 ..... i , .....

[T FPTY R

P N A A ..

18,0 ] -

2101 | : \ .....

cvered

‘220 (] |

—23.0

peeed [ S

Public Works Canada COMPLETION DEPTH 12.5 m COMPLETE 93/04/16

Whitehorse, Yukon Territory. LOGGED BY DT DWG No. |Page 2 0f 2




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY PRE-ENGINEERING

BOREHOLE No. 141-64

SHAKWAK PROJECT

A/H KM 1904-1932

Project No: 745927

17-225 & 17-174

LOCATION: 1916+475 o/s 7m Lt.

ELEVATION 0.000 (m)

SAMPLE TYPE [l ReTurn srpr. AUGER Il sux (1] ruee (1] core
L)
E s E
£ SOIL ;&J ] I - PERMAFROST | £
= 5
Gy DESCRIPTION S| Z | PASTC MC Lau DESCRIPTION %
a8 z 0 40 60 80 oo
#%—T ORGANIC GRAVEL b
POORLY 70 WELL—GRADED GRAVEL WITH SAND
(GP TO GW)
B —brown
—dam B
-maximum 50mm material
1.0 —-1.0
X176 o B
2.0 2.0
3.0 X e o H —3.0
—4.0 4.0
Z 178 |m GW E
END HOLE of 4.6m
5.0 50
6.0 6.0
Public Works Canada COMPLETION DEPTH 4.6 m COMPLETE 91/08/15
Whitehorse, Yukon Territory. LOGGED BY DWG NO. | Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY RE-CONSTRUCTION

BOREHOLE No. 218-120

SHAKWAK PROJECT

SEGMENT 17

Project No: 202101 0302

LOCATION:  STA 19164550 o/s 50m Rt.

ELEVATION 0.000 (m)

ORGANIC MATERIAL

DRILL: SCHRAMM ROTARY DRILL
SAMPLE TYPE [l RETURN []sp. X AuGER Bl sux [ use [ core
(9]
E = A PERCENT FINES & E
= SULL E ) e — LU & PERCENT SAND @ r;—;
2 DESCRIPTION 23 R | B
3 PR AL

—brown-black

_ frozen ] b b
-smooth drilling

e D OO SOSSOO OV OO SO SO0 OO S 0 (N OO OO U NS VO S OO JO W

- SILT T | feeedeiebedededendondendd | bbb bbb
~light brown

-2.0 ~frozen | edededededededa bbb b

POORLY GRADED SAND (SP)

3.0 ~brown L peebeebededbedededindond L feebedindidin bbb
—frozen

- —noisy, jumpy grindy drilling OO OO V0 SN VOO JOUO OO0 SOV SO0

4.0 I o oo [

5.0 JRU UL SUUN: SURU SUPON SO S R

6.0 e [RE A R SN ceedeeenn

_70 ..........

_80 ...................

9.0

—10.0 INDHOLE abT00m | | [l | b 110.0

~11.0 cevedhenne : ..... L11.0

Public Works Canada COMPLETION DEPTH 10.0 m COMPLETE 93/04/16
Whitehorse, Yukon Territory. LOGGED BY DT DHG NO. | Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY PRE-ENGINEERING

BOREHOLE No. 141-65

SHAKWAK PROJECT

A/H KM 1904-1932

Project No: 745927

17-225 & 17-174

LOCATION: 19164575 o/s 8m Lt.

ELEVATION 0.000 (m)

SAMPLE TYPE [l ReTurn s DX] AUGER Bl suc [1T]muee (1] core
L
E =k A PERCENT FINES A PERMAFROST E
= SOIL i ] Sl e O =
2 DESCRIPTION 3| e e uw DESCRIPTION | &
W r b 1
ao 20 40 60 80 o
= [ POORLY TO WELL-GRADED GRAVEL WITH SILT AN : T oY
SAND (GP—GM TO GW-GM)
—brown
i —moist i 5
—maximum 50mm material :
1.0 RO POV SN SR U N 1.0
X179 . P-oM iR
L 90 2.0
Z 180 GW—-GM@
3.0 3.0
4.0 4.0
X 181 cw—cuﬁ
END HOLE at 4.6m
—across road from old pit
—boulders to 2500mm on surface
5.0 5.0
6.0 6.0
Public Works Canada COMPLETION DEPTH 4.6 m ICOMPLETE 91/08/15
Whitehorse, Yukon Territory. LOGGED BY |owe No. |Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY RE—CONSTRUCTION

BOREHOLE No. 214—107

SHAKWAK PROJECT

SEGMENT 17

Project No: 202101 0302

DRILL: SCHRAMM ROTARY DRILL

LOCATION:  STA 1917+600 o/s 50m Rt.

ELEVATION 0.000 (m)

SAMPLE TYPE [l ReTurn []sPr. X] AuGer B sux (] ruee (I ]core
(FH]
— O —_—
£ =4 A PERCENT FINES A £
£ SOl e Bl S N =
8 DESCRIPTION % = | pusTe MC. LIQUID 20 40 60 80 o
= S| ¢ . l I PERCENT GRAVELW e
o8 20 40 680 80 20 4 60 80 o
Y] SILT i I ! R R R
i -smooth driling || | i E i
~1.0 [SILTY SAND WITH GRAVEL (SM) i S o T [ o o o e o o o -1.0
—brown
L -noisy grindy jumpy driling | | pedebededededadodedn | bbb L
2.0 bbb b e 2.0
N [N O OO U O U VO OO SO AV SO N [ NS L
L-3.0 JUUUUE VPR OO SUPRNE SUPR SUPNSUUNS UUUUE ROPOrSOUPRS N (NN OV SUUUOE SUUR: SUUPN-SUUNN-SUU SUUOS SUPOS SUOOE OO 3.0
r—4'0 ................................ _4'0
e T I R N (N FPPPYY POPPF PPPE DRPP FPPPPPT- PPN DOPOF OY OTTE R (N POTOPT SPPPIS PPPO: SOP e N S S _5.0
_6'0 I 28 ............................. SM .......... —6'0
_7.0 .......... ._7.0
X T T o S S N [ O S O S S O SO S s 8.0
—9.0 —frozen with visible ioe below 9'0m PP FOPI SR DO SPPIY, SO0 S APPTPE S -9.0
| WEATHERED ROCK
BRSO = V01" Gu— A B B 109
B -light green ]| bbb s i
A [ G s e e e e e o I [ %
Lvto0 L bbb ededdenddden . bbb L11.0
20 | feeddddi bbb ] e ’ 112.0
END HOLE af 12.2m -

Public Works Canada
Whitehorse, Yukon Territory.

COMPLETION DEPTH 12.2 m

COMPLETE 93,/04/08

LOGGED BY DT

DWG NO. | Page 1 of §




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY RE-CONSTRUCTION

BOREHOLE No. 218-121

SHAKWAK PROJECT SEGMENT 17 Project No: 202101 0302
DRILL: SCHRAMM ROTARY DRILL ‘ LOCATION: STA 19164650 o/s 75m Rt ELEVATION 0.000 (m)
SAMPLE TYPE [ Rerurn [seu. X aucer B sux (1] ruee [ core
LuJ

— (=) P

S = A PERCENT FINES & £

E SULL E . E— USC & PERCENT SAND & E

o DESCRIPTION S| = | Pustc MC. LiQUID 0 4 60 80 a

a Sl - i M PERCENT GRAVELE =
as 20 40 60 80 20 40 60 80 an
T ORGANIC SILT RN
i -smooth drilng b b )

POORLY GRADED SAND WITH SILT AND GRAVEL
o | (SP=SM) b e 1.0
—brown
_ =frozen bl n
~noisy, jumpy grindy drilling '

Lo L R bbb e 2.0
N NN NN [OUOOS SOUU0 SOOO0: OUNNE SOUOP.OUPUN. SOUPH,SUOUE NOUOr SOOPY (Y (NN OOURFUUONE SOUO0 SOPOS. SUUORSOUON SOVPE SOPOE SUNOE OO 30
-40 | feededededendediabn b ] s 40
i SP-5M§ """" B
_50 o OO OO0 VOO VOO VOO SO VOO ._5.0
=60 | bbb L Ldide b b 8.0
- END HOLE at B.4m | | et | ebedendebi bbb o
~7.0 7.0
=80 | Feebeedeedeededdendecdenbondend L dd b 8.0
_90 ....... _9.0
=100 | bl Ll e 1 10.0
= [ OO O O OO0 UG e Yo e et A [ o0 -11.0

Public Works Canada

COMPLETION DEPTH 6.4 m

COMPLETE 93/04/16

LOGGED BY DT

DWG NO. [Page 1 of 1

Whitehorse, Yukon Territory.




SUBSURFACE EXPLORATION AND TEST REPORT

ALASKA HIGHWAY PRE-ENGINEERING

BOREHOLE No.

141-66

SHAKWAK PROJECT

A/H KM 1904-1932

Project No: 745927

17-225 & 17-174

LOCATION: 19164675 o/s 7m Rt.

ELEVATION 0.000 (m)

SAMPLE TYPE [ ReTurn []sepr. S B suc [1T] ruee [T core
Lol
— O —_—
£ = PERCENT FINES £
£ SOIL % i ke - PERMAFROST | £
= = a =
2 DESCRIPTION S5 e w oo DESCRIPTION | &
ag 20 40 60 80 an
Y | WELL-GRADED GRAVEL WITH SILT AND SAND T i
(GW-GM)
—brown
_ =damp b _
—-maximum 50mm material
—grindy drilling
N NN (NN (SOOS SPPPO SOPOY: JOPUS OO, SO, SOOI DOPE ONOE OO 1.0
L20 | e e bbb b 2.0
SILTY GRAVEL WITH SAND (GM) .
~brown Pl
- ~moist : B
—orgunicg."'
—easy dri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>