SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4924

Midnight Sun Drilling

Geotech Permafrost Drilling, km 461.3 LHS

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7434230m E447690.2m ELEVATION: 703m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
|
8 x| Q|-E
u>J- /g * Percent Fines % }qz; % E & é SOI L %-E
@ =%
. n @ RS
I PLASTIC  MC LIQuUID $Feomisma® % ccn% = % 5 DESCRIPTION e
. b ate
M Percent Gravel ll w 8
0 20 40 60 80 10010 20 40 60 80 100
- 4 SILTY GRAVEL with SAND F 7
r ] -Dark brown, compact, moist, angular r ]
N **. " I 1] 6m -1.3m Embankment r 1
L B T A R SO N S U VAR L i
L ] o L i
. - / L -
702 - e L
L J / i
- R Do Y SILTY SAND with GRAVEL F 7
r ] Lo : // -Dark brown, firm, moist, fibrous organics r ]
i ] ‘o x W e I 2 | sum -Grinding drilling to smooth i .
r ] ST r ]
L7010 400 Lo ]
B ] \\ -Frozen, 5% clear ice inclusions, (V) - ]
L ] A i i
L : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; \ ““““““““““ L il
C ] ; \\ -Ice lens : ]
r ] g | xWhite, cloudy, 200mm T ]
700 - 1 SILTY GRAVEL with SAND - 3
[ ] | 3 | GM -Dark brown, frozen, angular L ]
+ - S -50% Ice inclusions, (Vr) - .
L ] | L i
i 699 ] SILTY SAND with GRAVEL I 1
I 4 1 SM -Dark brown, stiff, frozen, angular -4
L 4 ~(Nbn) L ,
C ] -loose, not frozen, moist L 1
" 698 ! 5 | SM o5 1
L : SILTY GRAVEL with SAND [ i
r 1 -Dark brown, frozen, loose, angular r 1
L] -(Nf) C 1
697 ] P
- T e N R RS RN AP IR ARN IR I 6 | am : :
696 | 0o o I
- 4 END of HOLE -
695 ] P
[ 694 1 ? i ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/26/2014 11:30:00 AM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT Dempster Highway SOURCE/TP#: 840A-4925
Midnight Sun Drilling Geotech Permafrost Drilling, km 460.8 PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates: Z8W N7434117m E447633.2m ELEVATION: 699.1m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
&« 8 55
: * Percent Fines % El o s o < _
G o s 5 2% SOIL SE
~ # Percent Sand ¢ Q o3 a~
- PLASTIC  MC  LIQUD El B =2 Qo DESCRIPTION
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
[ 699 | SILTY GRAVEL with SAND + g
r i A A I 7| GM -Brown, compact, dry, angular B ]
L i | -1.5m Embankment H 1
, ool S i ]
: ] | i ]
L ] : -Dark brown, moist L 1
698 3 -Grinding L
[ - : ' . i
: ] o i ]
L B | L i
C ] ! r 1
L ] | i ]
L - : | L i
76977: kkkkkkkkkkkkkkkkkkkkkk j 2 :
I o -Dense, organic odor i 1
i ] o i ]
: 4 § Cxew I s | au : ]
- R I 1
C ] i S
1 Fei P
| 696 | : S L 1
L ] ; Lo \\ B i
T 1 e e /i I 9 | oM Wet i 1
: ] : o i ]
F | 4
| 695 | B SILTY SAND with GRAVEL + g
r ] oo -Brown, compact, angular r ]
3 . s // -Frozen, 5% white ice grains (Vx) L i
L OO e U U SO S 1 M L i
L , / I 0 S L il
L ] cd i ]
L i ol L ]
76947// kkkkkkkkkkkkkkkkkkkk j 5 :
i ] T i ]
L : ,/ -Dark brown, dense, frozen - ]
- . -(Nf) i ]
C ] . C ]
693 ] 1 -6 ]
- i e *H . 1| M - 1
76927 kkkkkkkkkkkkkkkkkkkkkkkkkkk ENDOfHOLE B 7 ]
691 ] -8 ]
LOGGED BY: R.Stilwell Termination Depth: 7m
ﬁIkOII Highways and Public Works COMPILED BY: g.kennedy Complete: 9/26/2014 1:10:00 PM
Transportation Engineering Branch REVIEWED BY: R Stilwell Pit#: n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4926

Midnight Sun Drilling

Geotech Permafrost Drilling, km 460.7

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7433732m E447428.8m ELEVATION: 688.2m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
S x| Q|FE
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
@ =%
. n @ RS
I PLASTIC MC LIQuUID $Feomisma® E c(n% = % 5 DESCRIPTION e
. S ]2
M Percent Gravel ll w 8 m
0 20 40 60 80 10010 20 40 60 80 100
" 688 | -Surfacing aggregate L i,
] -2m Embankment r ]
L 4 -Refusal at 1m, 1m, and 0.8ms - Large rocks L i
B ] -Rock - ]
[ - — 1 ,
| 687 | i i
L] SILTY SAND with GRAVEL L 1
r ] -Dark brown, wet, compact r ]
- 1 e e 12 | sM F 1
[ ; ;;;;;;;;;;;;;;;;;;;;;;;; I — 2 ,
| 686 | L i
L ] -Brown, free water L i
L ] I 13| sm L 5 i
B 1 END of HOLE F 1
j685 ] -Refusal in rock r ]
L ] o4 ]
| 684 | L i
L U U T B S S S S L5
| 683 L ]
L ] 6
| 682 | L i
L A S S S U B S S S S o7 ]
| 681 | L ]
L B g |
[ 680 | L i

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 5.2m

COMPILED BY: g.kennedy

Complete: 9/26/2014 2:50:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4927

Midnight Sun Drilling

Geotech Permafrost Drilling, km 460.0

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7433088m E447151.5m ELEVATION: m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
S« 856
: . * Percent Fines % [ ) S 0o < _
@ E o 2| 5 |FD SOIL SE
o= sremsmss |2 E| O B2 DESCRIPTION 8=
PLASTIC  MC LIQuUID g 9| = |2
e M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
-Surfacing Aggregate L i,
-3m Embankment r ]
-No sample on auger + 1
-Grinding in cobbles PR
SILTY GRAVEL with SAND F 1
[ * & N I 14 | GM -Dark brown, compact, moist, angular C ]
-/ r ]
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; / j 2 :
: ol C 1
R o - ]
;;;;;;; .\‘*\#‘ 15 GM | i
E Vs s i i
YA s - 1
S s i
Sl o SILT with SAND L5 ]
‘ s S N o/ L i
»( e * I - Dark brown, hard, well bonded, 5% ice crystals (Vx) - ]
\ s . L ]
N o r i
SN L |
SN s C ]
AN s L ]
N . 4 A
A\ Do SILTY GRAVEL with SAND I 1
: \ . -Dark brown, compact, friable B ]
bd *x ) s I 17 | cM -No visible ice crystals (Nf) B ]
FE O T T R S R TR R N L i
s Lo [ ]
‘ 7 i i
® oo e I 18 | SM -Not frozen L 1
;;;;;;;;;;;;;;;;;;;;;;;;;;; -MOISt,CompaCt j 5 :
END of HOLE L i
-Free water r ]
-Refusal L i,
SICHS
S U S PSS SN DU U SO SRS U SRR O :, 7
-8
LOGGED BY: R.Stilwell Termination Depth: 5.2m
ﬁIkOII Highways and Public Works COMPILED BY: g.kennedy Complete: 9/26/2014 4:20:00 PM
Transportation Engineering Branch REVIEWED BY: R Stilwell Pit#: n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4933

Midnight Sun Drilling

Geotech Permafrost Drilling, km 410.0

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7387751m E442777.2m ELEVATION: 730.9m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
) |
* Percent Fines % % * 8 E g
- e | = =] S
0E PRI SOIL 22
~ @ Percent Sand 4 o o~
u PLASTC ~ MC  LiQUID E B 2938 DESCRIPTION
M Percent Gravel ll n 8 m
0 20 4 60 8 1000 20 40 60 80 100
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SN
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\ ;;;;;; ;;;;;;;;;;;;;;;;;;;;;
\ C :
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SN
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: SN
: SN
« e
: s
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R S S,
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( * .
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\
\
A
A\
-\ :
WX *

36

37

38

39

40

SM

ML

GM

SM

SM

-Surfacing Aggregate
-Embankment, 2.25m LHS
-Embankment, 3.5m RHS

SILTY SAND

-Black, dry, sub angular, elongate, compact

-Frozen

SANDY SILT with GRAVEL
-Dark brown, firm, moist

L
w

SILTY GRAVEL with SAND
-Dark brown, compact
-White, cloudy ice crystals, 5% (Vx)

T 1 7T ‘ T 1 7T
IS

SILTY SAND
-Not frozen

-Some gravel

-Dark brown mottling, loose, dry, angular, flat

-Darker mottling, some moist material

END of HOLE

-

L I L O L B
(o]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/28/2014 9:10:00 AM

REVIEWED BY: R.Stilwell

Pit # n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4934

Midnight Sun Drilling

Geotech Permafrost Drilling, km 381.6

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7371207m E426680.5m ELEVATION: 447.5m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT
|
&« | 8|55
u>J- /g * Percent Fines % }qz; % E & = SOI L %-E
Q@ E %
o= sremsmss |2 E| O B2 DESCRIPTION 8=
PLASTC  MC LiQuiD sl | 5|82
M Percent Gravel ll w 8 m
0 20 40 60 8 1000 20 40 60 80 100

L 4 -Surfacing Aggregate L i,
r ] -4m Embankment RHS, 6-7m Embankment LHS r ]
LA47 oo -Grinding, cobble fill L ]
L ] -No sample on auger r ]
- -
446 i ]
E : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; S ;;;;;;;;;;;;;;;;;;;;;;;;;;;; :, 2
C445 7 SUE AT SR SRR IO PR C ]
. . -3
r ] : : -Smoothing out L ]
C 444 -SILTY SAND i ]
[ ] : : -Dark grey, dry, dense i 1
L 4 e . e 41 | sum i ]
. T i -4
] L r ]
l : C 1
L 443 | oo Pt L 1
I 1' § -Drill heaving i ]
O U000 0F N 00 0 0100 TORRIRT O N 0 ~ 5 |
L i I L ]
Co ] L i 1
[ 442 | |: : L ]
L 4 l L i
T ] I : i 1
L B | : L _
C ] b SANDY SILT 6 ]
i ] I : - L ]
r ] | : -Dark grey, dry, hard r ]
e *,* “““““““““ 1 AR B ]
, ] \ ; i ]
T v i ]
i B R IIPTNITE SRR TR PR SR IS \\ “““““““““““““ -7
I \\ -Very hard drilling, heaving i 1
440 ] R . - ]
L d v SILTY SAND with GRAVEL + g
r 1 e u ‘ . I 5| sm -Brown, very dense, dry r ]
S : -8
(439 | [ i
L i END of HOLE + .

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 8.5m

COMPILED BY: g.kennedy

Complete: 9/28/2014 11:10:00 AM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4935

Midnight Sun Drilling

Geotech Permafrost Drilling, km 380.7

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7370750m E425879.3m ELEVATION: 408m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
&« Q55
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
E a Ee oL
I PLASTIC ~ MC LiQuiD $Feomisma® 3 c(/)% 2 % 5 DESCRIPTION e
. s a2
M Percent Gravel ll n 8 o
0 20 40 60 80 10010 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] -3.5m Embankment RHS, 1.5M Embankment LHS r ]
- 4 s SILTY SAND with GRAVEL - .
: :~ ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; *P ~~~~~~~~~~~~~~~~~~~~~~~~ I 44 SM -Brown‘ dry : :
- g T Grinding in cobbly fill " :
. L SANDY SILT ]
5407 ] /§ -Grey, firm, dry -1
- - : / : | i
i ] Y i ]
L B / L i
| - - / |- .l
L ] / i i
4 i s L i
7406 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; / ;;;;;;;;;;;;;;;;;;;;;;; — 2 ,
i ] do i ]
C ] [ SANDY ORGANIC SILT ]
- D CRERIT RPN N [ phi Black, soft frozen : -
S | Do I -5% White cloudy ice crystals (Vx) - 1
L 1o [ R A 45 | OL L ]
j405 : ’[ .
E ] SR SANDY SILT C ]
r ] : L -Dark brown, very stiff r ]
L] * " - * I oM -20% Random ice formations (Vr) i 1
[ 404 | o A ]
L ] SILT with SAND I :
r ] -Dark grey, hard r ]
+ . -15% Granular ice (Vx) L i,
S IR . L IR S
403 | L ]
- . X} . * I 48 | M -25-30% Ice i 5 1
402 | T e |
L 4 -ORGANIC SILT with SAND L i
r ] -Dark brown, subangular r ]
L ] ¢ " M * I Qo -No Visible ice, bonded, frozen (Nbn) L d
A0 ] 0 I
L 4 END of HOLE -
o e
[ 399 | : L |

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/28/2014 12:20:00 PM

REVIEWED BY: R.Stilwell

Pit # n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4936

Midnight Sun Drilling

Geotech Permafrost Drilling, km 378.1

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7370651m E423788.3m ELEVATION: 375.1m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
I
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
o =%
d" @ Percent Sand ¢ g— g 2 % % DESCR'PTION 8v
PLASTIC M.C LiQuID g | = |82
M Percent Gravel ll (7] 8 m
0 20 40 60 80 100/0 20 40 60 80 100
[ 375 | -Surfacing Aggregate - :
r ] WELL-GRADED SAND r ]
H e -Dark brown, compact, dry F R
i D LT B N FAYREF RTIURP P PSP Some grinding : -
374 ] L
B ] SILT L 1
r ] -Dark brown, moist, firm r i
7373 T ;;;;;;;;;;;;;; ;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;; j 2 :
RN e e | EIE -
L 4 : | L i
[ ] : | i ]
[ i ; | ; L ]
372 : | -3 ]
L i : | L ]
[ - / |- |
[ ] : I [ ]
S ° N « 5t | m SILTY SAND C 1
r ] : : -Dark brown, dense r ]
371 -25% Random Ice formations, white, clear-cloudy - 4 A
I -Dark grey, very dense i 1
- B IR IR R SRR SR PR SR IS R -Decomposing organics : :
[ | : : -No visible ice, bonded, (Nbe) + 1
0y e * g S e - 5
C ] o SILTY SAND with GRAVEL i ]
r ] \ : -Dark brown, very dense, subangular r ]
C] v -(Nbn) i 1
L ] A L ]
369 | N -6 7
- \ r 1
L i \ L i
: j ;;;;; @ i - ;;;;; @ I 53 SM : :
73687 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ENDOfHOLE B 7 ]
367 ] -8

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/28/2014 1:10:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT Dempster Highway SOURCE/TP#: 840A-4937
Midnight Sun Drilling Geotech Permafrost Drilling, km 376.1 PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates: Z8W N7368687m E423548.7m ELEVATION: 482.2m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
8 & Q_Onl = E
u>J' E * Percent Fines % }02; % E % 8 SOI L %—E
S a @ TR
I PLASTIC ~ MC LiQuiD $ Pt £ g 2 % 5 DESCRIPTION e
! g | = |82
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
" 482 Surfacing Aggregate L
o "4.5-5m Embankment LHS, 7m embankment RHS T
- 4 SILTY SAND with GRAVEL -
- D I ECE TIT TR TR PR PRI R PPN A “Black, moist, compact, subrounded :
r g -Drill heaving. r
L ] -Refusal, moved forward L
r . -Refusal, moved forward — 1
| 481 | -Smooth to 0.75m L
E : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; R RIE SIS I P :, 2
480 1 o xm . I 54 | SM i
B ] N L
- D CIRESSIT TPRIPNE PR N O I SR A P TSI :
L J S L
L 4 S L
i ] S i
F S -0
| 479 | Coy L
i ] e i
L ] N r
r 7 S r
i ] | i
L J | L
o o -4
478 ] o i
L _ ’ L
L O SO FUUE U SO N o i
L J : gl : . L
[ - / .
L ] 1 i
L R N N AR S DU [ “““““““““““““““ - 5
477 ] i i
i ] I i
5 . I I 5 | ML 3
L ] & i
L 4 / L
i ] |- -
476 1 I PEAT with ICE L
] l’ : -Black-brown, frozen, stiff r
+ 4 : -Woody organics +
: j ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; >>i . ;;;;;;; SRR Ko I 56 oL _15% |Ce (VX) :
i I O U SV PSS VS U S SO URE SO A - 7
[ 475 | L
C ] Ice Lens, 0.5m L
i ] . — g
C 474 ] PEAT with ICE L
r ] I 57 | sM -Brown, hard r
+ 4 -Fibrous organics +
: D TR LR PRL-NLF O [T TPR NN PO NP EPEITE SRS A 15% ice (V) .
- 4 s END of HOLE -
LOGGED BY: R.Stilwell Termination Depth: 8.5m
ﬁIkOII Highways and Public Works COMPILED BY: g.kennedy Complete: 9/28/2014 2:50:00 PM
Transportation Engineering Branch REVIEWED BY: R Stilwell Pit#: n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4938

Midnight Sun Drilling

Geotech Permafrost Drilling, km 372.6

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7365531m E423880.1m ELEVATION: 617.9m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
S« 856
: * Percent Fines % El o s o < _
G o s 5 2% SOIL SE
o= sremsme |2 £ O B2 DESCRIPTION 8=
PLASTIC ~ MC LiQuiD g 9| = |2
M Percent Gravel ll n 8 m
0 20 40 60 80 10010 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] 5-6m Embankment LHS, 2m embankment RHS T ]
- 4 SILTY SAND with GRAVEL - .
- D I ECE TIT TR TR PR PRI R PPN A “Black, dry, compact : -
617 i ]
C ] L
B ] -Loose - ]
i ] L 3% u ¢ x I 58 | SM L ]
616 i ]
: [ DRE R R R R ERRE N RRE S RRNF SRR AEREARE N PEAT B 2 :
r ] -Woody, brown, moist, soft r ]
a - I 5 | PT i ]
615 i ]
- ] Frozen, hard -3
i ] -30-40% Random ice inclusions (Vr) r ]
L ] I 60 | PT i i
614 i ]
] -4
| 613 | L i
: : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; j 5 :
612 L ]
C ] -6 1
611 ] i i
: DR EEF E% N0 PRT-NLF O TP TPS (PP NOFREF (TRt A END of HOLE 7
610 i ]
C ] -8
609 | : i i

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/28/2014 4:25:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4939

Midnight Sun Drilling

Geotech Permafrost Drilling, km 372.3

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7365249.6m E423958.9m ELEVATION: m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
|
8 x| Q|- £
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
o =%
d" @ Percent Sand ¢ g— g 2 % % DESCR'PTION 8v
PLASTIC ~ MC LiQuiD g 9| = |2
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
-Surfacing Aggregate L i,
POORLY GRADED SAND i i
-1
SANDY ORGANIC SILT L]
e e X I 60a | OL -Brown, wet, stiff - 1
s :I : -Fibrous organics + 1
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; l ;;;;;;;;;;;;;;;;;;;;;;;;;;;; j 2 :
| I -]
: S i 1
e | “““““““““““ L i
5 T SANDY SILT with Gravel r ]
z TR I 6 | m Dark grey, very stiff F
e -Frozen (Nbn) - 3 -
| . L
: S i 1
o e % 62 | ML <5% lIce crystals (Vx) L i
: : *\ s I -Black, stiff r ]
S T i ]
Vo SILTY SAND with GRAVEL 4]
\ -Dark brown, very dense, subangular r ]
Voo -Grinding drilling [ i
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; R P SRR i i
° o | IR ]
R S U S SR SO U U SR SRS P :, 5
SILT L ]
-Stratified ice, 5cm alternating (Vs) r ]
ICE -6 1
-Cloudy, discoloured, hard r ]
F R T T T T ENDOfHOLE B 7 ]
-8

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/28/2014 5:45:00 PM

REVIEWED BY: R.Stilwell Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 840A-4940

Midnight Sun Drilling

Geotech Permafrost Drilling, km 367.2

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7360768m E422398.3m ELEVATION: 774.5m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
&« Q55
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
o =%
= # Percent Sand 4 al £ O o g 8 ~
- PLASTIC  MC  LIQUD El B =2 Qo DESCRIPTION
M Percent Gravel ll n 8 o
0 2 40 60 80 1000 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] -1.25m Embankment LHS, 2.0m embankment RHS r ]
774 WELL GRADED SAND with GRAVEL - .
774 it “Brown, dense, cry, subangular to subrounded : -
- -1
C773 ] L i ]
B ] s ORGANIC SILT with SAND L i
r ] S -Dark grey, firm, moist, decomposing organics r ]
E 3 ;;;;;;;;;; . ;;;;;;;;;;;;;;;;;;;;;; * ‘ ;;;;;;;;;;;;;;;;; * NN ;;;;;;; I 64 OL ; 2 E
- . Lo f Lo - .
B ] [ Do r i
L7724 o] T N L L ]
- S E Lo r ]
L ] I s i i
L ] |- s L ]
L 4 [ . . — 3
- 1 4 Co SILT with SAND L .
o] e A Lok 65 | ML -Dark grey, firm, dry i 1
L7717 L i ]
B ] -Frozen stiff (Nbn) - ]
- e
770 o L i
L ] -Very hard till - .
E E ;;;;;;;;;;;;;;;;;;;;;;; :, 5
769 B ]
I END of HOLE ]
r ] -Refusal r ]
L768 ] L i
E E ““““““““““““““““““““ :, 7
767 ] B ]
- LIS
766 ] L i

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 6m

COMPILED BY: g.kennedy

Complete: 9/29/2014 9:15:00 AM

REVIEWED BY: R.Stilwell

Pit # n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#. 841-4928

Midnight Sun Drilling

Geotech Permafrost Drilling, km 440.0

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7416986m E441312m ELEVATION: 552.5m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
8 x| Q|- £
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
o =%
d" @ Percent Sand ¢ g— g 2 % % DESCR'PTION 8v
PLASTIC ~ MC LiQuiD g 9| = |2
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] r1.7m Embankment LHS, 1.0m embankment RHS T ]
552 ; SILTY SAND with GRAVEL - .
j j . ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; * ! ;;;;;; ’ ;;;;;;;;;;;;;;;;;; I 19 SM -B|acky Compacty dry : :
E ) PEAT -
L ] /- -Dark brown, soft, moist Cog ]
L i ! -Fibrous organics - .
[ - : / [ ,
i ] o I L ]
[ 551 o 20 | PT C ]
L _ / L i
L ] / L i
L i / -Black, frozen, stiff 8 .
: T // ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; _5% |Cy InC|USIOnS, Cloudy Wh|te CI'ySta|S (VX) j 2 :
i ] / i ]
T550 ) o e * I 21 | oL i ]
E PEAT with ICE -3 ]
r ] g g - 20% Random ice inclusions (Vr) r ]
59 SRR * I 2 | S
S B S
- g : [ - 1
N ] E I r i
L5648 | oo [ AU L 1
r 7 : | r ]
] : I SANDY SILT k ]
ol e LTI SR S RO Bzm ~Black, stiff C s
B 1 ; 46% ice crystals (VX) B ]
i B E END of HOLE L i
" 547 -Refusal - 1
S SICHS
L.B46 | o i L L ]
E E ;;;;;;;;;;;;;;;;;;;;;;;;;;; :, 7
545 i ]
S -8
L0544 | o i i

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell Termination Depth: 5.3m

COMPILED BY: g.kennedy

Complete: 9/27/2014 10:50:00 AM

REVIEWED BY: R.Stilwell Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 841-4929

Midnight Sun Drilling

Geotech Permafrost Drilling, km 414.9

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7392454m E441367m ELEVATION: 652.1m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
&« gl L&
u>J- /g * Percent Fines % }qz; % E % 8 SOI L %-E
S a n @ TR
I PLASTIC ~ MC LiQuiD $ Pt g- g = % 5 DESCRIPTION e
X & n = 182
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
| 652 Surfacing Aggregate 8 :
r ] -3.6-4.2m Embankment LHS, 3-3.5m Embankment RHS r ]
L I R TN P S N SR WELL-GRADED GRAVEL with SAND L ]
r ] -Black, moist, compact, angular r ]
651 ] L
I -Grinding in cobbles i 1
7650 [ ARRE R IR AR AR RS T A ;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;; j 2 :
E ] : : I SILTY GRAVEL with SAND i ]
A U SOUE SO O AUE U OO SIS DRI UE IR Sou AU SR AU 2 oM -Wet, dense i ]
649 | -No Grinding 3]
| 648 | -Grinding in cobbles C4 ]
L L T A S S S B S S SR SILTY GRAVEL with SAND L ]
r ] I 25 | GM -Black, dense, angular B ]
+ 4 -Fresh fracture faces and drilling conditions suggest pulverized | 1
AR ORI U UUCIOUN OO RO SOUR SOt U SNS PO O S I cobbles o5
647 END of HOLE - 1
i ] -Refusal i ’
" 646 | -6 7
76457 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; j 7 :
644 -8

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 5.3m

COMPILED BY: g.kennedy

Complete: 9/27/2014 12:35:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 841-4930

Midnight Sun Drilling

Geotech Permafrost Drilling, km 453.3

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7426623m E446165.6m ELEVATION: 622.9m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
|
8 x| Q|- £
u>J- /g * Percent Fines % }qz; % E & = SOI L %-E
E a Ee E
o - B Y DESCRIPTION 8
PLASTC  MC LIQuID sl | 5|82
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] 0.8m Embankment LHS, 1.0m embankment RHS T ]
+ . SILTY SAND with GRAVEL F 1
: R T L R L IR B AT RIS S “Black, loose, moist : ]
F6227] e L IR I % | sM i ]
r ] I L
L B | L _
A ) [ TR B 2z | su -Frozen i 1
B ] : [ -Compact, firm r ]
i ] [ i ]
- - / - | i
[ 621 o : L 1
L R AN B N R R E SRR Black dense = 2 A
r ] ° o ’* I % M Frozen (Nbe) B ]
Not frozen
: R U PO S FOE 0 R FRT RCHIE ROF RTF S NTE S END of HOLE : ]
L ] -Refusal r i
620 i ]
T -3 ]
619 ] i ]
] -4
| 618 | L ]
: : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; j 5 :
617 i ]
C ] -6 1
| 616 | L ]
: : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; j 7 :
615 ] i ]
C ] -8
[ 614 : i ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 2.4m

COMPILED BY: g.kennedy

Complete: 9/27/2014 2:43:00 PM

REVIEWED BY: R.Stilwell

Pit # n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 841-4931

Midnight Sun Drilling

Geotech Permafrost Drilling, km 459.3

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7432350m E447033.4m ELEVATION: 747.6m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
|
&« 8 55

: * Percent Fines % El o s o < _

G o s 5 2% SOIL SE

~ # Percent Sand ¢ Q o3 a~

- PLASTIC  MC  LIQUD El B =2 Qo DESCRIPTION
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100

L 4 Surfacing Aggregate L i,
r ] 2.3m Embankment LHS, 1.7m Embankment RHS T ]
+ . SILTY GRAVEL with SAND F 1
F gz o “Black, compact, moist : ]
- - -Grinding + .
-] S
[ 746 ]
-4 e * om B 2| om i ]
L ] : : S L 1
e R R SE IR / ;;;;;;;;;;;;;;;;;;;;;;; — 2 ,
[ i Lo : . I ]
H g s : o SILTY SAND with GRAVEL L 1
fo 1 e kel -Fibrous organics i ]
745 ] o : ji e 1 IERE -Brown, loose L ]
L ] : S/ L ]
B ] | // - SANDY SILT with ICE ]
B ] E : v wi L3 ]
B i : > : S G I 31| M -Black, hard, well bound i 1
S E NG | %20% Ice inclusions (VX) i 1
r i L WELL-GRADED GRAVEL with SAND L ]
744 1 ;’ ﬂ ’ I 2 M -Dark brown, dense r 1
L ] -Well bound (Nbe) L ]
I END of HOLE 4]
r ] -Refusal r ]
F gz i : ]
SRR V0000 O 00100 0% 0 0000 40 6 S0 0 ~ 5
[ 742 | L ]
S SICHS
F g Jo : ]
e O 0 0NN NS — 7
[ 740 | L ]
S -8
Fggg : ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 4m

COMPILED BY: g.kennedy

Complete: 9/27/2014 3:50:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#. 841-4932

Midnight Sun Drilling

Geotech Permafrost Drilling, km 421.3

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7398620m E440033.7m ELEVATION: 656.1m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
|
&€« 8 55
u>J' E * Percent Fines % }q_) % E & 8 SOI L %—E
S 5 E o ok
o PLASTIC MC LIQuID $ Pt % ccn% 2 % 5 DESCRIPTION e
. S a2
M Percent Gravel ll w 8 m
0 20 40 60 8 10000 20 40 60 8 100

| 656 Surfacing Aggregate 8 :
B ] POORLY GRADED GRAVEL with SILT and SAND L ]
L A O S SO B S A -Black, compact, moist L ]
L) *x . I 33 | GP-GM g
| 655 ] : / L ]
[ ] SR L ]
L ] s // L ]
F Y SILTY SAND with GRAVEL L]
r ] e -Brown, very dense, moist r ]
L - s / : S -Fibrous organics + 1
e A L — 2 ,
654 . C RS 1R r ]
I o o ORGANIC SILT with ICE i ]
: : ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ -BI'OWH,HaI'd : :
L 4 -20% Random ice inclusions (Vr), cloudy white L 1
E | IR i ]
653 | -3
- 4 ICE with ORGANIC SILT L i
r ] -80% ice, 20% Dark brown silt r ]
L ] ICE [ ]
r ] -Clear, some discolouration, no inclusions, hard r 4 ]
| 652 | L 1
76517 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; j 5 :
[ 650 -6 ]
76497 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ENDOfHOLE B 7 ]
" 648 -8 ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/27/2014 5:00:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 841-4941

Midnight Sun Drilling

Geotech Permafrost Drilling, km 351.9 LHS

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z8W N7349473m E417921m ELEVATION: 748.3m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT
|
&« Q55
u>J- /g * Percent Fines % }qz; % E & = SOI L %-E
Q@ E %
o= sremsmss |2 E| O B2 DESCRIPTION 8=
PLASTIC ~ MC LiQuiD sl | 5|82
M Percent Gravel ll w 8 m
0 20 40 60 8 1000 20 40 60 80 100
L 4 Surfacing Aggregate L i,
C 748 2m Embankment LHS, 7-8m Embankment RHS T ]
+ . WELL-GRADED GRAVEL with SILT F 1
- R T L R L IR B AT RIS S “Brown, compact, chy, subrounded : ]
B ] -Grinding, cobbles B ]
- -1
747 ] i ]
L] SILTY SAND with GRAVEL L 1
r ] -Black, loose, dry r ]
L i : Sy -decomposed organics I .
- 1 ® . /F . . * ;;;;;;;;;;;;;;;;;;;;;; I 66 SM -Smooth driling - 2 1
" 746 S C 1
L] VAR ORGANIC SILT with SAND i ]
- D CIRESSIT TPRIPNE PR N O I FARRNINE TIPS Black, dry, very stiff : ]
E A -Fibrous i ]
-] S .
° e * 67 | ML L ]
[ 745 | " : Do I L ]
A SILT with SAND r ]
A B T e [E “Brown -4
[ 744 ] v -Frozen (Non) o
] o - 1
L T N NN I \ ;;;;;;;;;;;;;;;;;;;;;; L i
e e x 1 IR SANDY SILT with GRAVEL C ]
L ] : . -5% ice crystals (Vx) - 1
i O ST TSR U N R T FRYS FPS S A 5
L ] [N i ]
[ 743 | Vo i J
+ 4 . WELL-GRADED SAND with GRAVEL + 1
r ] [ -Black, dense, angular, flat r ]
r ] (I -Frozen, fissile (Nf) r ]
i ] b i ]
T . ~ 6 ]
~742 4 o * e | ICREEL E
B 7 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ENDOfHOLE B 7 ]
741 ] i i
S -8
[ 740 L ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/29/2014 10:30:00 AM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT Dempster Highway SOURCE/TP#: 841-4942
Midnight Sun Drilling Geotech Permafrost Drilling, km 351.6 PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates: Z8W N7349353m E417725.1m ELEVATION: 748.3m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
|
€ 8 |55
: * Percent Fines % El o s o < _
i SO i<
~ @ Percent Sand 4 o a>~
- PLASTIC  MC  LIQUD El B =2 Qo DESCRIPTION
M Percent Gravel ll w 8 m
0 20 40 60 8 1000 20 40 60 80 100
L 4 Surfacing Aggregate L i,
C 748 2.25m Embankment LHS, 14m Embankment RHS T ]
+ . WELL-GRADED GRAVEL with SILT and SAND F 1
: R T L R L IR B AT RIS S “Brown, comgact, dry : ]
- - Grinding + .
L ] ORGANIC SILT L ]
S -Black, soft, dry I
747 ] i ]
Foq e xe 70 | M i ]
: :T ;;;;;;;;;;;;;;;;;;;;;;;; I j 2 :
746 | : ’/ o - ]
i Tl O P P i ]
i ] S i ]
L ] S R L ]
L] i L5 ]
C A ORGANIC SILT with GRAVEL 3]
T 745 ] ; / D -Black, very stiff, rare ice crystal (Vx) r ]
- R | S noom -Very tight drilling i ]
-] o S
I [ i 1
T [ B 1
T o -4
I I i 1
| 744 | | . L i
C ] b - ]
: D S IR ST OIS PO PO OO EEEEE U R SLT : ]
- 1 ’I ; o -Black-grey, very stiff L ]
L n D e -frozen, bonded (Nbn) L i
: j{. ;;;;;;;;;;;;;;;;;;; i .* ;;;;;;;;;;;;;;; I 72 ML j 5 :
[ 743 ] L N PEAT with ICE i ]
i ] . \ . -Brown, very stiff r ]
oo - \ oo -Woody i ]
T o A 1 TR -15% Ice (VX) r ]
L B s A U L i
I - A . — 6
o - N .
7427 L v SILTY SAND with GRAVEL L ]
i B FORRS R A SO USSR SO OSSO IO e 4| SM -Brown, very dense, angular i ]
r ] : : -5% Ice crystals (Vx) F 1
B 7 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ENDOfHOLE B 7
741 | L
S -8
| 740 L
LOGGED BY: R.Stilwell Termination Depth: 7m
ﬁIkOII Highways and Public Works COMPILED BY: g.kennedy Complete: 9/29/2014 11:45:00 AM
Transportation Engineering Branch REVIEWED BY: R Stilwell Pit#: n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#. 841-4943

Midnight Sun Drilling

Geotech Permafrost Drilling, km 245.0 S

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z7W N7291512m E362900.2m ELEVATION: 550.4m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
&« gl L&
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
o =%
S n @ TR
I PLASTIC ~ MC LiQuiD $ Pt % g = % 5 DESCRIPTION e
! g 0| = |72
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] -1.75m Embankment LHS, 1.25m Embankment RHS r ]
550 L POORLY GRADED GRAVEL with SILT and SAND - 1
- D Ik ST TR IR RE A (FFTPRNS o I S - _Brown, compact,dry, subrounded : -
- -1
549 i ]
+ 4 -Grinding F .
L O U T O ST RO SRR SO SO Lo ]
E ] B s |eroum : .
[ 548 | -Fairly smooth - ]
L] SILTY GRAVEL L 1
B i -Dark brown, dense, wet, rounded r ]
L 4 -Grinding -3
r ] I 77 | GP-GM C ]
547 i ]
. POORLY GRADED SAND and SILT C 4]
r ] -Seasonal banding of sand and silt r ]
| 546 -Dark grey, wet, stiff silt, loose sand L ]
-] | IR -]
: : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; j 5 :
| 545 i ]
- . -Some mottling, dry patches -6 ]
| 544 L ]
r : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; I 79 SP : :
B 7 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ENDOfHOLE B 7 ]
543 ] i ]
S -8
542 i ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell Termination Depth: 7m

COMPILED BY: g.kennedy

Complete: 9/29/2014 3:40:00 PM

REVIEWED BY: R.Stilwell Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT Dempster Highway SOURCE/TP#: 841-4944
Midnight Sun Drilling Geotech Permafrost Drilling, km 245.0 N PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates: Z7W N7291518m E362918.7m ELEVATION: 551.7m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
2w 855
: * Percent Fines % El o s o < _
~ @ Percent Sand 4 o a>~
- PLASTIC  MC  LIQUD El B =2 Qo DESCRIPTION
M Percent Gravel ll n 8 o
0 20 40 60 80 10010 20 40 60 80 100
L B WELL-GRADED GRAVEL with SILT and SAND L i
r ] -Dark grey, dry, compact, subrounded-rounded r ]
L ] Do -Grinding L .
- o PO JERES . I 80 lowam : -
[ 551 | | L 1
L ] | i ]
[ - I — 1 ,
L ] | i i
i ] | i ]
I | i ]
550 | { i ]
: ] | i ]
Lo oo 2
[ - l . i
i ] | i ]
L Z ;;;;;;; : ;;;;;;;;;;;;;;;; SILTY GRAVEL with SAND [ ]
[ 549 s | -Dark brown, wet, very dense, rounded - subrounded r ]
- . s (. - 1
- e * . + I 81 | oM s ]
- 4 N - :
. SRR E i ]
L i / L 4
[ 548 S r ]
5 g S // WELL-GRADED GRAVEL with SAND L ]
r ] / -dense o4 ]
C ] o i ]
L 4 s L 1
[ - / L i
L L R TR NI i i
[ 547 5 | TR i ]
5 = o 3 :
S U SO S SOOI TN RO DUCUUN Y TR T I 1
L ] /s - 5 7
C ] b L]
C ] I SILTY SAND with GRAVEL L ]
r ] // o -Layered poorly graded sand and silt (SP, ML) r ]
| 546 _ ;o -Some mottling of dry material in saturated material L 1
r ] [ -Dark grey, very stiff r ]
- 1 e Hoxe I 83 | SM — 6
| 545 ] i ]
B 7 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ENDofHOLE B 7
| 544 | i
. -8
543 ] i
LOGGED BY: R.Stilwell Termination Depth: 7m
ﬁIkOII Highways and Public Works COMPILED BY: g.kennedy Complete: 9/29/2014 4:40:00 PM
Transportation Engineering Branch REVIEWED BY: R Stilwell Pit#: n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT Dempster Highway SOURCE/TP#: 841-4945
Midnight Sun Drilling Geotech Permafrost Drilling, km 237.0 LHS PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates: Z7W N7286568m E632290m ELEVATION: 509m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
&« Q55
u>J- /g * Percent Fines % }qz; % E % 8 SOI L %-E
- n
d" @ Percent Sand ¢ g— g 2 % % DESCR'PTION 8v
PLASTIC ~ MC LiQuiD g 9| = |2
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] 0.25m Embankment LHS, 0.75m embankment RHS T ]
- 4 : SILTY GRAVEL with SAND - .
: :” ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; Y ST ’ /F ;;;;;;;;;;;;;;;;;; I 84 GM .Dark browny Compacty dry, Subangu|ar : :
L ] S/ i i
i o o 85 | GM -Black, dry, loose L ]
j508 ] 3(\; I -partially decomposed, fibrous/woody organics -1
- 0 L]
L i RN L i
r : R r 1
r 8 SR -wet, compact L ]
B 1 e EX N | I 86 | GM L i
B : ’ L i
ST e ~ 2
L i s L ]
L 4 o L _
i T ST USRI IUE FNC ORI U borovon i ]
i ] O i ]
- - ’ | i
L ] | i ]
L 506 | | . - 3 A
i ] 0 POORLY GRADED GRAVEL with SILT and SAND L .
r ] O -Layered silt(ML) and Poorly graded gravel(Gp) r ]
3 1 ® * o I 87 |GP-GM -dark brown, wet, dense, subrounded-rounded L ]
| 505 Cog ]
-] -Frozen, fissile (Nf) i 1
504 | 5
L R END of HOLE - :
r ] -Refusal r ]
503 ] T e |
502 -7
501 ] L g
500 ] - : i 1
LOGGED BY: R.Stilwell Termination Depth: 5.6m
ﬁIkOII Highways and Public Works COMPILED BY: g.kennedy Complete: 9/30/2014 11:24:00 AM
Transportation Engineering Branch REVIEWED BY: R Stilwell Pit#: n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#: 841-4946

Midnight Sun Drilling

Geotech Permafrost Drilling, km 237.0 LHS

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z7W N7286576m E632299.2m ELEVATION: 511.4m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
8 x| Q|- £
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
£ = o £
o srmsmie |2 E| O 82 DESCRIPTION 8
PLASTIC MC LIQuUID g | = |82
e M Percent Gravel ll w 8 m
0 20 40 60 80 10010 20 40 60 80 100
L 4 Surfacing Aggregate L i,
r ] 0.25m Embankment, LHS T ]
511 WELL-GRADED GRAVEL with SILT - 1
i D LT B N FAYREF RTIURP P PSP “Dark brown, compact, dry, subrounded : .
L] PEAT L 1
r ] -Black, partially decomposed, fiberous/woody Coq ]
L J -Dry, soft L d
[ 510 | L i
B 1 SILTY GRAVEL F 1
r ] -Black, wet, stiff r ]
O S S R S S, -Grinding 2
509 | i i
B 1 POORLY GRADED GRAVEL with SILT i 1
r ] -Layered silt and poorly graded gravel -3
L 4 -Dark brown, wet, dense, subrounded-rounded L i
[ 508 | I 88 L i
-] E
B ] -Frozen, fissile (Nf) - ]
507 -Very hard drilling, very dense r ]
L U U T B S S S S L5
e x me | IR 0 ]
506 | L i
L ] -END of HOLE 8 :
r ] -Refusal r ]
C ] -6 1
| 505 L ]
E E ““““““““““““““““““““ :, 7
[ 504 | L i
. ML
[ 503 | L i

ﬁlko Highways and Public Works
Il Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 5.6m

COMPILED BY: g.kennedy

Complete: 9/30/2014 11:24:00 AM

REVIEWED BY: R.Stilwell
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SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#. 841-4947

Midnight Sun Drilling

Geotech Permafrost Drilling, 129.0 S

PROJECT NO: 552-202105-0104-1-4

ELEVATION: m

END of HOLE
-Refusal

MARL M4CT Coordinates: Z7W N7205055m E628838.6m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
8 x| Q|- £
a E * Percent Fines % }02; % E & 8 SOI L %—E
o =%
o= ermesmee |2 | @ 62 DESCRIPTION 8=
PLASTIC ~ MC LiQuiD 5 0| 5|88
M Percent Gravel ll n 8 m
0 20 40 60 80 10010 20 40 60 80 100
Surfacing Aggregate L i,
r1.5m Embankment LHS, 2.0m Embankment RHS T ]
E SILTY GRAVEL with SAND - :
I R HE SHEE L S I R ! ;;;;;;;;;;;;;;;;;;;;; I o | a “Brown, compact, dry E
SRR i ]
o -
| i i
S -Wet B ]
o i ]
I L i
| i i
i L 1
/ ;;;;;;;;;;;;;;;;;;;;;;; — 2 i
o § ]
e | IEERa PEAT i 1
S T U RN SO O DU IOUCUUN SUUEY JOEUOR DU SRR RUPS SO -Brown, soft, moist, fibrous i ]
C ‘ ‘ I s i ]
. I E ]
. .o 1 IERED SILTY SAND with GRAVEL C ]
s [ -Black, compact, starting to freeze (boundary zone) -3
I : -Fibrous organics L i
P -Nbn r ]
[ I 93 | sM -Dark brown, very dense, rounded F i,
[E— -Frozen, fissile (Nf) r ]
o L ]
1 e
[ C ]
[ i ]
U N U R S SRRSO PR S PER SRS e i i
! s -Layered sand and gravel - ]
o - : * 9 | SM -Very hard drilling, well bonded r ]
: -sample melting in drilling L ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 5.1m

COMPILED BY: g.kennedy

Complete: 9/30/2014 1:10:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a

Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#. 841-4948

Midnight Sun Drilling

Geotech Permafrost Drilling, 129.0 N

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z7W N7205059m E628834.4m ELEVATION: 935.7m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [ HJAUGER E3BULK X]spT I Icore
|
&« 8 KB
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
o E %
d" @ Percent Sand ¢ g— g 2 % % DESCR'PTION 8v
PLASTIC  MC LIQUID g 9| = |2
M Percent Gravel ll n 8 o
0 2 40 60 80 1000 20 40 60 80 100

+ 4 POORLY GRADED GRAVEL with SAND F .
r ] -Brown, compact, dry r ]
935 ] B ]
- -
934 ] B ]
E : ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; R RIE SIS I P ; 2
- o e 1 IR SILTY SAND C ]
L Jo LN -Black, moist, compact, organics i ]
F 933 1 Ly i ]
9% . .
L ] Vo B ]
I \\ I 9% | SM -Dense, Frozen (Nbn) 3]
- Vo SILTY SAND with GRAVEL I
r ] o -Dark brown, very dense r ]
932 ] A r 1
L4 e x We o7 | sm i ]
o] 3B 1] -~ 4
[ i END of HOLE + 1
L D I ERKSKIT IR N RS N TP SIS RS P APR PO -Refusal : -
[ 931 | L ]
E E ;;;;;;;;;;;;;;;;;;;;;;;;; :, 5
930 L i
- SICES
929 ] B ]
E E ;;;;;;;;;;;;;;;;;;;;;;;;;; :, 7
928 | L i
- LIS
927 ] B ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell Termination Depth: 4.3m

COMPILED BY: g.kennedy Complete: 9/30/2014 1:45:00 PM

REVIEWED BY: R.Stilwell Pit # n/a Page 1 of 1




SUBSURFACE EXPLORATION AND TEST REPORT

Dempster Highway

SOURCE/TP#. 841-4949

Midnight Sun Drilling

Geotech Permafrost Drilling, km 82.2 RHS

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates: Z7W N7165155m E630318.2m ELEVATION: 1297.4m
SAMPLE TYPE [-JUNDISTURBED [ ] |DCPT [R]AUGER EBULK X sPT [ Icore
|
&« | 8|55
u>J' E * Percent Fines % }02; % E & 8 SOI L %—E
Q2 =%
== # Percent Sand ¢ al £ 20NN g 8 ~
- PLASTIC  MC  LIQUD El B =2 Qo DESCRIPTION
M Percent Gravel ll w 8 m
0 20 40 60 80 100/0 20 40 60 80 100
L B SILTY SAND with GRAVEL L i
r ] -Brown, compact, moist r ]
[1297 | s -2m Embankment RHS, steep valley on LHS + 1
: j . ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; > !’ ;;;;;;;;;;;;;;;;;;;;;; I 098 SM : :
- . o I 1
L ] i : ]
L ] B -4
[ 4 N l N L i
[ ] o L i
[ 1296 | o L 1
= : S -Loose, L 1
r ] g -Grinding, v.hard drilling to v. easy r ]
5 s 1 -Refusal at 2.1m and 1.5m _ L i
O 1O I o | s ~Lots of cobbles, poorly packed matrix P
- . 1 F 1
71295 { 5 i 1
E ;l ;;;;;;;;;;;;;;;;;;;;;; E
] { : -Dark brown, compact i 1
- e * + . B 0| sm 2 3
1204 b N
L ] [ L i
L - [ L i
L ] [ i ]
L ] [ = 4 A
r ] [ r 1
L ] I L ]
[ 1293 ] [ L il
- D R ST T TN PRt R IR [ : -
L R I ]
r 7 |: -Dark grey, dense L 1
L S SN N T SRS [ S -Drilling action smooths out 5
- e f RS B ot | su 0 ]
(12927 K r ]
L i | -Brown, v.dense, wet, subangular to subrounded H 1
L ] | L ]
L ] | L ]
C ] I L 5 |
L J '; -Frozen, bonded, excess ice (Nbe) L d
r ] } -Sample mostly melted in drilling r ]
1291 ] | -Grinding - Bouncing 8 :
- e SRR MRS R : :
- e Al e B 02| su : ]
E E ;;;;;;;;;;;;;;;;;;;;;;;;;; :, 7
11290 | END of HOLE L i
S -8
1289 L ]

Yokon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Termination Depth: 7.3m

COMPILED BY: R.Stilwell

Complete: 9/30/2014 4:05:00 PM

REVIEWED BY: R.Stilwell

Pit#: n/a
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4924

Midnight Sun Drilling

km 461.3 LHS

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates:Z8W N7434230m E447690.2m ELEVATION: 703m
Master Revised July 2013

Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
e 1 295 | 021005 SILTY GRAVEL with SAND(GM) 3.3| NP NP NP
X 2 296 | 15t01.8 SILTY SAND with GRAVEL(SM) 34.3| NP NP NP
Al 3 297 | 3.0t03.3 SILTY GRAVEL with SAND(GM) 34.8| NP NP NP
*| 5 299 | 48t05.1 SILTY SAND with GRAVEL(SM) 16.8| NP NP NP

Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
e 1 295 o 100.0{100.0|100.0| 82.8 | 70.1 | 55.6 | 48.6 | 35.7 | 27.6 | 22.1 | 186 | 16.0 | 14.3 | 129| 64.3 | 22.8 12.9
x| 2 296 | Z(100.0{100.0{100.0| 94.9 | 93.5|87.1 | 81.2 | 64.4 | 51.6 | 41.9 | 35.4 | 30.0 | 225 | 15.2| 35.6 | 49.3 15.2
Al 3 297 ?y 100.0{100.0/100.0| 92.9 | 90.7 | 76.6 | 69.5 | 50.5 | 38.9 | 31.5 | 27.2|24.4 | 22.0 | 18.6 | 49.5 | 32.0 18.6
x| 5 299 Z 100.0{100.0/100.0|100.0| 98.6 | 95.6 | 90.2 | 64.2 | 43.3 | 314 | 25.0|21.3|19.1(17.2| 35.8 | 47.1 17.2

Silt Sand Gravel
Fine Medium Coarse Fine Coarse

Percent Passing (%)

100
95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

Sieve Size (mm)

Yoakon

Highways and Public Works
Transportation Engineering Branch

LOGGED BY: R.Stilwell

Pit #:

n/a

COMPILED BY: g.kennedy

Complete: 9/26/2014 11:30:00 AM

REVIEWED BY: R.Stilwell

Page 1 of 1




GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4925

Midnight Sun Drilling

km 460.8

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates:Z8W N7434117m E447633.2m ELEVATION: 699.1m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
e 7 301 0.1t00.3 SILTY GRAVEL with SAND(GM) 2.9 NP NP NP
X 8 302 | 24t027 SILTY GRAVEL with SAND(GM) 19.3| NP NP NP
Al 9 303 | 34t037 SILTY GRAVEL with SAND(GM) 19.4| NP NP NP
*| 11 305 | 6.0to6.4 SILTY SAND with GRAVEL(SM) 10.0| NP NP NP
Field # Lab# 100.0 | 80.0 | 50.0 | 250 | 200 | 125 | 10.0 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 |5y %sirnedakg‘i’l":"‘ CTay
e 7 301 o 100.0{100.0|100.0| 93.6 | 89.7 | 74.7 | 67.0 | 53.1 | 42.0 | 33.5 | 27.8 | 23.7 | 20.0 | 17.1| 46.9 | 36.0 171
X 8 302 | Z/100.0{100.0/100.0| 81.6 | 75.3 | 68.1 | 65.7 | 56.8 | 47.5|41.2 | 36.8 | 33.4 | 28.0 | 22.5| 43.2 | 34.3 22.5
Al 9 303 8100.0 100.0{100.0| 65.7 | 62.8 | 54.8 | 51.8 | 42.7 | 35.7 | 30.4 | 26.7 | 236 | 19.0 | 156 | 57.3 | 271 15.6
x| 11 305 2100.0 100.0{100.0({100.0/100.0| 96.2 | 92.5 | 71.9 | 53.6 | 40.4 | 32.5 | 274 | 24.3 | 21.8| 28.1 | 50.1 21.8
Silt Sand Gravel
Fine Medium Coarse Fine Coarse
100
95
90
85
80
75
70
°\\°, 65
g’ 60
®
© 55
o
ClC.) 50
e
o)
q 45
40
35
30
25
20
15
10 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
5 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
0

Sieve Size (mm)

Yoakon

Highways and Public Works

Transportation Engineering Branch

LOGGED BY: R.Stilwell

Pit #:

n/a

COMPILED BY: g.kennedy

Complete: 9/26/2014 1:10:00 PM

REVIEWED BY: R.Stilwell

Page 1 of 1




GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4926

Midnight Sun Drilling

km 460.7

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7433732m E447428.8m

ELEVATION: 688.2m

Master Revised July 2013

Field #

Lab #

Depth

Classification %H20| L L PL Pl Cc Cu

® 12

306

181020

SILTY SAND with GRAVEL(SM) 12.0| NP NP NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0

125

10.0

5.0 25 | 1.25 | 0.630 | 0.315 | 0.160

%Breakdown
0.080 |5 ravel [ Sand] Silt | Clay

e 12

306

100.0

100.0

100.0| 92.1 | 88.7

79.0

76.1

69.5|65.5|63.0|61.0|58.0 | 46.0

34.0] 30.5 | 35.4 34.0

%PASSING

Silt

Sand

Gravel

Fine

Medium

Coarse Fine

Coarse

100
95

90

85

80

75

70

65

60

55

50

45

Percent Passing (%)

40

35

30

25 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

20 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

15

10 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Sieve Size (mm)

ﬁlko Highways and Public Works
Ii Transportation Engineering Branch

LOGGED BY: R.Stilwell

Pit#: n/a

COMPILED BY: g.kennedy

Complete: 9/26/2014 2:50:00 PM

REVIEWED BY: R.Stilwell
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4927

Midnight Sun Drilling

km 460.0

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates:Z8W N7433088m E447151.5m ELEVATION: m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
o 14 308 | 151018 SILTY GRAVEL with SAND(GM) 46| NP | NP | NP
x| 15 309 | 2210238 SILTY GRAVEL with SAND(GM) 219 NP | NP | NP
a| 16 310 | 30t034 SILT with SAND(ML) 108.0 NP | NP | NP
x| 17 311 42t04.5 SILTY GRAVEL with SAND(GM) 20.4| NP NP NP
®| 18 312 | 481050 SILTY SAND with GRAVEL(SM) 221| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
e 14 308 o 100.0{100.0/100.0|100.0| 93.7 | 72.0 | 62.8 | 41.6 | 30.0 | 244 | 21.1 | 186 | 16.6 | 145]| 58.4 | 27.1 14.5
x| 15 309 | Z/100.0{100.0/100.0| 85.6 | 81.8 | 77.8 | 73.7 | 60.4 | 48.5|39.4 | 33.7 | 30.2 | 27.4 | 24.0| 39.6 | 36.3 24.0
A| 16 310 8 100.0{100.0/100.0/100.0/100.0/100.0{100.0{100.0{100.0{100.0{100.0{100.0{100.0| 77.3| 0.0 | 22.7 77.3
x| 17 311 Z 100.0{100.0|100.0| 79.1 | 74.2 | 63.6 | 59.1 | 51.8 | 48.0 | 45.0 | 42.4 | 39.5 | 35.2 | 30.0| 48.2 | 21.7 30.0
®| 18 312 1100.0/100.0/100.0| 96.1 | 92.9 | 89.5 | 86.2 | 75.8 | 66.8 | 59.6 | 54.5 | 49.8 | 43.5 | 36.1 24.2 | 39.6 36.1
Silt Sand Gravel
Fine Medium Coarse Fine Coarse
100
95
90
85
80
75
70
°\\°/ 65
g’ 60
®
© 55
o
ClCJ 50
o
@
q 45 5
40 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; >< ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
G
35 -
30 X
X
25 ;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
20 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
15
10 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
5 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
0

Sieve Size (mm)

\{II(O Highways and Public Works
Ii Transportation Engineering Branch

LOGGED BY: R.Stilwell

Pit #:

n/a

COMPILED BY: g.kennedy

Complete: 9/26/2014 4:20:00 PM

REVIEWED BY: R.Stilwell
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4933

Midnight Sun Drilling km 410.0 PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates:Z8W N7387751m E442777.2m ELEVATION: 730.9m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
® 36 330 | 10t01.3 SILTY SAND(SM) 58.1| NP NP NP
x| 37 331 291032 SANDY SILT with GRAVEL(ML) 36.7| NP NP NP
A| 38 332 | 38t04.0 SILTY GRAVEL with SAND(GM) 5.2 NP NP NP 9.6 | 231.5
x| 39 333 | 461048 SILTY SAND(SM) 127 NP | NP | NP
®| 40 334 | 60t06.2 SILTY SAND with GRAVEL(SM) 8.9 NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 36 330 o 100.0/100.0{100.0{100.0/100.0/100.0{100.0{100.0{100.0|100.0{100.0{100.0{100.0| 46.6 | 0.0 | 53.4 46.6
x| 37 331 | #|100.0{100.0{100.0|{100.0|100.0| 97.9 | 93.4 | 82.4 | 76.3 | 72.1 | 69.0 | 66.3 | 64.0 | 61.6| 17.6 | 20.8 61.6
A| 38 332 8 100.0/100.0{100.0| 98.2 | 89.2 | 71.3 | 61.7 | 44.0 | 33.1 | 254 | 20.7 | 17.2 | 14.7 | 12.1] 56.0 | 31.8 121
*x| 39 333 E 100.0/100.0{100.0{100.0/100.0| 99.6 | 99.3 | 98.3 | 90.2 | 72.7 | 56.3 | 43.9 | 35.8 | 30.3| 1.7 | 68.0 30.3
®| 40 334 *1100.0/100.0/100.0{100.0{100.0 98.9 | 98.1 | 84.0 | 61.5 | 45.1 | 35.2 | 28.0 | 23.7 | 205 16.0 | 63.5 20.5
Silt Sand Gravel
Fine Medium Coarse Fine Coarse
100 *
95
90
85 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
80
75
70 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;\3 65
g’ 60
®
m 55 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
o
GCJ 50
o
o)
a 45
40 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
35
30
25 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
20 L SRS U S PO S R
15
10 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
5 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
0
0.1 1 10 100

Sieve Size (mm)

\{II(O Highways and Public Works
Ii Transportation Engineering Branch

LOGGED BY: R.Stilwell

Pit #:

n/a

COMPILED BY: g.kennedy

Complete: 9/28/2014 9:10:00 AM

REVIEWED BY: R.Stilwell
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4934

Midnight Sun Drilling

km 381.6

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7371207m E426680.5m

ELEVATION: 447.5m

Master Revised July 2013

Field #

Lab #

Depth

Classification

%H20

LL

PL

Pl Cc

Cu

o 41

335

3.8t04.0

SILTY SAND(SM)

9.9

NP

NP

NP

x| 42

336

6.41t06.6

SANDY SILT(ML)

124

NP

NP

NP

Al 43

337

7.6108.0

SILTY SAND with GRAVEL(SM)

10.2

NP

NP

NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0 | 125 | 10.0 | 5.0 25

1.25

0.630

0.315

0.160

0.080

%Breakdown

Gravel

Sand]| Silt |

Clay

o 41

335

100.0

100.0

100.0| 97.3 | 95.6 | 94.3 | 93.5 | 89.4 | 82.0

73.0

65.0

57.5

51.9

471

10.6

42.3 47.

1

x| 42

336

100.0

100.0

100.0{100.0| 99.1 | 98.4 | 97.7 | 95.1 | 89.8

79.5

69.5

60.8

55.1

51.0

4.9

44.1 51.

0

A| 43

337

100.0

100.0

100.0| 914 | 85.8 | 82.7 | 81.4 | 76.4 | 71.7

66.6

61.5

56.6

51.9

47.5

23.6

28.9 47.

5

%PASSING

Silt

Sand

Gravel

Fine

Medium Coarse

Fine

Coarse

100
95

90

85

80

75

70

65

60

55

50

Percent Passing (%)

45

40 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

35

30

25 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

20 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

15

10 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Sieve Size (mm)

ﬁlko Highways and Public Works
Ii Transportation Engineering Branch
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Pit #:
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COMPILED BY: g.kennedy

Complete: 9/28/2014 11:10:00 AM
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4935

Midnight Sun Drilling

km 380.7

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates:Z8W N7370750m E425879.3m ELEVATION: 408m
Master Revised July 2013

Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
® 44 338 | 04t006 SILTY SAND with GRAVEL(SM) 2.6 NP NP NP
X| 45 339 | 26130 SANDY ORGANIC SILT(OL) 46| NP NP NP
A| 46 340 | 341036 SANDY SILT(ML) 59.7| NP NP NP
x| 47 341 46t04.8 SILT with SAND(ML) 38.5| NP NP NP
®| 48 342 | 50t05.2 SILT with SAND(ML) 35.5| NP NP NP

Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 44 338 o 100.0{100.0/100.0|100.0| 94.5 | 86.4 | 81.3 | 65.5 | 57.0 | 50.8 | 46.9 | 43.1 | 36.8 | 28.8| 34.5 | 36.7 28.8
X| 45 339 | Z/100.0{100.0/{100.0{100.0| 99.0 | 98.4 | 98.0 | 96.6 | 92.4 | 82.8 | 72.1 | 625|558 |51.2| 3.4 | 45.4 51.2
A| 46 340 8 100.0{100.0/100.0/100.0/100.0|100.0{100.0{100.0{100.0{100.0{100.0{100.0{100.0| 63.0 | 0.0 | 37.0 63.0
x| 47 341 Z 100.0{100.0/100.0/100.0|100.0|100.0{100.0{100.0{100.0{100.0{100.0{100.0{100.0| 75.7 | 0.0 | 24.3 75.7
®| 48 342 * 100.0{100.0/100.0/100.0/100.0|100.0|100.0{100.0{100.0{100.0{100.0{100.0{100.0| 77.0| 0.0 | 23.0 77.0
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GRAIN SIZE ANALYSIS Geotech Permafrost Drilling SOURCE/TP#: 840A-4935

Midnight Sun Drilling km 380.7 PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates:Z8W N7370750m E425879.3m ELEVATION: 408m

Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
®| 49 343 | 6.2t064 ORGANIC SILT with SAND(OL) 241| NP NP NP

. %Breakdown
Field # Lab # 100.0 | 80.0 | 50.0 | 25.0 | 20.0 | 12,5 | 10.0 | 5.0 2.5 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 [ = 1 TSand] Silt [Clay
® 49 343

100.0/100.0{100.0{100.0{100.0/100.0{100.0{100.0/100.0/100.0{100.0|{100.0/100.0| 74.2|] 0.0 | 25.8 74.2

%PASSING

Silt Sand Gravel
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4936

Midnight Sun Drilling

km 378.1

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates:Z8W N7370651m E423788.3m ELEVATION: 375.1m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
®| 50 344 | 221026 SILTY SAND(SM) 13.1| NP NP NP
X| 51 345 | 361038 SILT(ML) 68.2| NP NP NP
a| 52 346 | 501052 SILTY SAND(SM) 494 NP | NP | NP
*| 53 347 | 641066 SILTY SAND with GRAVEL(SM) 16.9| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 50 344 o 100.0{100.0/100.0/100.0/100.0| 98.7 | 97.9 | 924 | 825|714 | 63.0 | 56.0 | 51.1 |476]| 7.6 | 44.8 47.6
x| 51 345 | Z|100.0{100.0/100.0{100.0{100.0{100.0|100.0|100.0|100.0|100.0|100.0|100.0/100.0| 96.2| 0.0 3.8 96.2
A| 52 346 8 100.0{100.0/100.0/100.0/100.0/100.0{100.0{100.0{100.0{100.0{100.0{100.0{100.0{ 49.1 | 0.0 | 50.9 49.1
x| 53 347 Z 100.0{100.0/100.0|100.0| 97.7 | 91.5 | 87.0 | 73.1 | 64.8 | 53.5 | 43.8 | 35.5|30.3 | 26.2| 26.9 | 46.9 26.2
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4937

Midnight Sun Drilling

km 376.1

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7368687m E423548.7m

ELEVATION: 482.2m

Master Revised July 2013

Field #

Lab #

Depth

Classification

%H20| LL PL Pl

Cc

Cu

® 54

348

20t025

SILTY SAND with GRAVEL(SM)

9.5| NP NP NP

X| 56

350

6.41t06.6

SANDY ORGANIC SILT(OL)

111.8 NP NP NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0 | 125 | 10.0 | 5.0 25

1.25

0.630

0.315 | 0.160

0.080 %Breakdown

Gravel [ Sand

Silt |

Clay

® 54

348

100.0

100.0

100.0{100.0/100.0{ 97.9 | 93.5 | 72.7 | 54.4

41.8

34.1

28.0| 232

17.3| 27.3 | 55.4

17

3

x| 56

350

100.0

100.0

100.0|{100.0/100.0{100.0|100.0{100.0|100.0

100.0

100.0

100.0{100.0

68.7] 0.0 | 31.3

68.7
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4938

Midnight Sun Drilling

km 372.6

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7365531m E423880.1m

ELEVATION: 617.9m

Master Revised July 2013

Field #

Lab #

Depth

Classification %H20| L L PL Pl Cc Cu

® 58

351

15t01.8

SILTY SAND(SM) 223 NP | NP | NP

Field #

Lab #

100.0

80.0

50.0 | 25.0

20.0 | 125

10.0

5.0 25 | 1.25 | 0.630 | 0.315 | 0.160

%Breakdown
0.080 |5 ravel [ Sand] Silt | Clay

® 58

351

100.0

100.0

100.0|100.0

100.0| 98.9

97.5

87.0|77.1|67.7|60.7 | 55.6 | 51.5

4771 13.0 | 39.3 47.7

%PASSING
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4939

Midnight Sun Drilling

km 372.3

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7365249.6m E423958.9m

ELEVATION: m

Master Revised July 2013

Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
e 60a 354 | 161019 SANDY ORGANIC SILT(OL) 366/ NP | NP | NP
X| 62 356 | 341036 SANDY SILT with GRAVEL(ML) 29.7| NP NP NP
A| 63 357 | 46t048 SILTY SAND with GRAVEL(SM) 22.4| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 60a 354 o 100.0/100.0{100.0| 98.3 | 96.1 | 92.4 | 90.5 | 86.3 | 82.9 | 79.8 | 77.0|72.8 | 63.4 | 51.6] 13.7 | 34.6 51.6
X| 62 356 | Z/100.0{100.0{100.0({100.0| 97.7 | 93.6 | 90.9 | 84.7 | 79.6 | 75.6 | 72.2 | 68.3 | 62.9 | 56.6 | 15.3 | 28.1 56.6
Al 63 357 8100.0 100.0/100.0| 97.0 | 93.9 | 90.4 | 80.7 | 70.8 | 62.0 | 55.8 | 50.2 | 44.7 | 42.7 | 414 | 29.2 | 29.4 414
N
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 840A-4940

Midnight Sun Drilling

km 367.2

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7360768m E422398.3m

ELEVATION: 774.5m

Master Revised July 2013

Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
o 64 358 | 181022 ORGANIC SILT with SAND(OL) 312 NP | NP | NP
X| 65 359 | 30t034 SILT with SAND(ML) 16.6| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 64 358 o 100.0/100.0{100.0{100.0| 97.2 | 94.9 | 93.2 | 89.6 | 86.2 | 83.5|81.2|78.6 | 746 |70.1] 10.4 | 19.5 70.1
X| 65 359 | Z/100.0|{100.0{100.0{100.0|100.0| 99.7 | 99.4 | 98.7 | 97.2 | 94.7 | 91.7 | 89.0 | 86.7 | 83.2| 1.3 | 15.5 83.2
&
<
<
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4928

Midnight Sun Drilling

km 440.0

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7416986m E441312m

ELEVATION: 552.5m

Master Revised July 2013

Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
® 19 313 | 041006 SILTY SAND with GRAVEL(SM) 8.7 NP NP NP
x| 21 315 | 231026 ORGANIC SILT(OL) 559/ NP | NP | NP
a| 22 316 | 341037 ORGANIC SILT with SAND(OL) 139.6 NP | NP | NP
*| 23 317 | 481050 SANDY SILT(ML) 23.8| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 19 313 o 100.0/100.0{100.0| 97.2 | 946 | 91.4 | 86.8 | 70.3 | 63.6 | 56.3 | 45.2 | 31.0 | 26.6 | 19.9] 29.7 | 50.3 19.9
x| 21 315| Z|100.0|100.0{100.0{100.0|100.0|100.0{100.0|100.0{100.0|100.0/100.0|100.0|100.0| 86.5| 0.0 | 13.5 86.5
Al 22 316 8 100.0|{100.0{100.0/100.0{100.0{100.0|100.0{100.0/100.0{100.0{100.0{100.0{100.0| 78.1 0.0 | 219 78.1
x| 23 317 E 100.0/100.0{100.0{100.0/100.0| 99.4 | 99.0 | 95.8 | 90.1 | 85.3 | 81.8 | 78.8 | 75.3|62.5] 4.2 | 33.2 62.5
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 841-4929

Midnight Sun Drilling

km 414.9

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7392454m E441367m

ELEVATION: 652.1m

Master Revised July 2013

Field #

Lab #

Depth

Classification

%H20| LL PL Pl Cc | Cu

® 24

318

22t026

SILTY GRAVEL with SAND(GM)

9.0 NP NP NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0

125

10.0

5.0

25

1.25

0.630

0.315 | 0.160

%Breakdown
0.080 |5 ravel [ Sand] Silt | Clay

o 24

318

100.0

100.0

100.0| 96.9 | 93.1

81.8

74.1

53.4

39.6

29.2

23.5

19.8 | 17.0

13.5] 46.6 | 39.9 13.5
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 841-4930

Midnight Sun Drilling

km 453.3

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7426623m E446165.6m

ELEVATION: 622.9m

Master Revised July 2013

Field #

Lab #

Depth

Classification

%H20

LL

PL

Pl

Cc

Cu

® 26

320

0.7t01.0

SILTY SAND with GRAVEL(SM)

14.0

NP

NP

NP

x| 27

321

12t014

SILTY SAND with GRAVEL(SM)

45.5

NP

NP

NP

Al 28

322

20t023

SILTY SAND with GRAVEL(SM)

88.9

NP

NP

NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0 | 125 | 10.0 | 5.0 25

1.25

0.630

0.315 | 0.160 | 0.080

%Breakdown

Gravel

|/Sand

Silt [Clay

e 26

320

100.0

100.0

100.0{100.0| 96.2 | 91.8 | 88.7 | 73.5 | 60.1

494

417

35.1|29.8 252

26.5

48.3

25.2

x| 27

321

100.0

100.0

100.0{100.0| 99.1 | 93.4 | 86.4 | 73.9 | 67.3

62.0

57.6

53.0 | 47.5 | 429

26.1

311

42.9

A| 28

322

100.0

100.0

100.0{100.0| 98.2 | 92.8 | 91.2 | 83.2 | 74.2

66.9

61.2

55.7 | 49.1 | 435

16.8

39.7

43.5

%PASSING
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 841-4931

Midnight Sun Drilling km 459.3 PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates:Z8W N7432350m E447033.4m ELEVATION: 747.6m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
e 29 323 | 161018 SILTY GRAVEL with SAND(GM) 224 NP | NP | NP
x| 30 324 | 241026 SILTY SAND with GRAVEL(SM) 355 NP | NP | NP
Al 31 325 | 30t032 SANDY SILT(ML) 127.8 NP NP NP
x| 32 326 | 34t036 SILTY SAND with GRAVEL(SM) 42.5| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 29 323 o 100.0{100.0/100.0| 92.1 | 90.1 | 80.8 | 74.1 | 59.5 | 47.0 | 38.1 | 32.5|28.6 | 25.9 | 23.4 | 40.5 | 36.1 23.4
x| 30 324 | Z|100.0{100.0/{100.0{100.0{100.0| 89.9 | 83.6 | 69.3 | 57.3 | 47.1 | 38.1 | 30.1 | 24.9 | 21.9| 30.7 | 47.4 21.9
Al 31 325 8 100.0{100.0/100.0/100.0/100.0/100.0{100.0{100.0{100.0{100.0{100.0{100.0{100.0| 57.6 | 0.0 | 42.4 57.6
x| 32 326 Z 100.0{100.0/100.0|100.0| 95.8 | 87.4 | 82.6 | 68.9 | 57.6 | 48.0 | 41.2|36.5|316 | 26.7| 31.1 | 42.3 26.7
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4932

Midnight Sun Drilling

km 421.3

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7398620m E440033.7m

ELEVATION: 656.1m

Master Revised July 2013

Field # Lab#| Depth

Classification

%H20

LL

PL Pl Cc

Cu

® 33 327 | 08to1.1

POORLY GRADED GRAVEL with SILT and SAND(GP-GM)

4.4

NP

NP NP

4.5

58.6

X 34 328 | 20t022

SILTY SAND with GRAVEL(SM)

30.8

NP

NP NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0

125

10.0

5.0 25 | 1.25 | 0.630 | 0.315

0.160

0.080

%Breakdown

Gravel

Sand][ Silt [Clay

33

327

100.0

100.0

100.0| 95.3 | 86.2

65.0

56.5

379|267 1192|148 | 11.7

9.5

7.6 | 621

30.3 7.6

34

328

100.0

100.0

100.0| 94.0 | 94.0

88.8

86.0

772|627 483 |39.3 | 33.2

28.7

254 22.8

51.7 254

%PASSING
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 841-4941

Midnight Sun Drilling

km 351.9 LHS

PROJECT NO: 552-202105-0104-1-4

MARL M4CT Coordinates:Z8W N7349473m E417921m ELEVATION: 748.3m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
®| 66 360 | 18t02.1 SILTY SAND with GRAVEL(SM) 106 NP | NP | NP
X| 67 361 3.0t03.3 ORGANIC SILT with SAND(OL) 64.8| NP NP NP
A| 68a 362 | 3.8t04.1 SILT with SAND(ML) 29.8| NP NP NP
*| 68 363 | 46t048 SANDY SILT with GRAVEL(ML) 21.5| NP NP NP
®| 69 364 | 6.2t06.4 WELL-GRADED SAND with GRAVEL(SW) 8.8 NP NP NP 1.2 | 18.8
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 66 360 o 100.0{100.0/100.0|/ 98.2 | 97.0 | 91.8 | 86.7 | 77.5 | 69.4 | 61.6 | 55.4 | 49.8 | 449 | 38.2| 22.5 | 39.2 38.2
X| 67 361 | Z/100.0{100.0/100.0{100.0{100.0|100.0|100.0|100.0{100.0|100.0|100.0|100.0/100.0| 79.3| 0.0 | 20.7 79.3
A| 68a 362 8 100.0{100.0/100.0/100.0/100.0/100.0{100.0{100.0{100.0{100.0{100.0{100.0{100.0| 78.6 | 0.0 | 21.4 78.6
*x| 68 363 Z 100.0{100.0/100.0|100.0| 98.6 | 94.1 | 90.2 | 80.5 | 71.6 | 63.3 | 58.3 | 54.8 | 52.9 | 51.0| 19.5 | 29.5 51.0
®| 69 364 1100.0/100.0/100.0{100.0| 98.9 | 91.0 | 86.1 | 66.9 | 49.4 | 34.9 | 24.0 | 14.8 | 8.0 | 34 33.1| 63.5 3.4
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4942

Midnight Sun Drilling

km 351.6

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z8W N7349353m E417725.1m

ELEVATION: 748.3m

Master Revised July 2013

Field #

Lab #

Depth

Classification %H20

LL

PL

Pl Cc | Cu

® 70

365

181020

SILTY SAND with GRAVEL(SM) 13.5

NP

NP

NP

x| 72

367

50t05.2

SANDY SILT(ML) 44.7

NP

NP

NP

Al 74

369

6.2t06.6

SILTY SAND with GRAVEL(SM) 32.1

NP

NP

NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0 | 125 | 10.0 | 5.0 25 | 1.25 | 0.630 | 0.315

0.160

0.080

%Breakdown

Gravel

I[Sand] Silt [Clay

e 70

365

100.0

100.0

100.0| 97.5 | 96.2 | 91.8 | 89.8 | 79.5| 70.0 | 61.1 | 54.1 | 48.0

426

36.9

20.5

42.6 36.9

x| 72

367

100.0

100.0

100.0{100.0/100.0{100.0|100.0{100.0| 97.5 | 92.0 | 82.9 | 67.6

63.4

55.1

0.0

44.9 55.1

Al 74

369

100.0

100.0

100.0{100.0/100.0| 94.0 | 87.6 | 72.3 | 58.5 | 48.1 | 41.2 | 36.2

324

28.1

27.7

44.2 28.1

%PASSING
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4943

Midnight Sun Drilling

km 245.0 S

PROJECT NO: 552-20210

5-0104-1-4

MARL M4CT

Coordinates:Z7W N7291512m E362900.2m

ELEVATION: 550.4m

Master Revised July 2013

Field # Lab#| Depth

Classification

%H20

LL

PL Pl Cc

Cu

® 75 370 | 04t007

POORLY GRADED GRAVEL with SILT and SAND(GP-GM)

3.8

NP

NP NP 6.0

117.4

Field # Lab # 100.0 | 80.0 | 50.0 | 25.0

20.0

125

10.0

5.0 25 | 1.25 | 0.630 | 0.315

0.160

0.080 %Breakdown

Gravel | Sand ] Silt |

Clay

75 370 100.0{100.0/100.0| 91.5

87.9

73.5

66.0

454 | 33.7 255|202 | 156

12.9

10.3] 54.6 | 35.1 10

.3
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 841-4944

Midnight Sun Drilling km 245.0 N PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates:Z7W N7291518m E362918.7m ELEVATION: 551.7m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
® 80 375 | 041006 | WELL-GRADED GRAVEL with SILT and SAND(GW-GM) 3.1 NP NP NP 2.6 | 30.2
x| 81 376 | 281032 SILTY GRAVEL with SAND(GM) 6.6 | NP NP NP
A| 83 378 | 581062 SILTY SAND with GRAVEL(SM) 15.0, NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 80 375 o 100.0{100.0/100.0|100.0| 92.8 | 74.3 | 63.1 | 41.4 | 29.0 | 206 | 150|102 | 7.7 | 6.1 | 58.6 | 35.2 6.1
x| 81 376 | Z/100.0{100.0/100.0| 82.3 | 69.6 | 54.9 | 49.8 | 40.3 | 33.9 | 28.6 | 24.2 | 20.1 | 17.3 | 14.9| 59.7 | 25.4 14.9
A| 83 378 8 100.0{100.0/100.0/100.0| 97.5 | 96.0 | 93.6 | 82.3 | 70.5 | 60.1 | 52.1 | 45.7 | 41.7 | 38.0 | 17.7 | 44.2 38.0
a
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4945

Midnight Sun Drilling km 237.0 LHS PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates:Z7W N7286568m E632290m ELEVATION: 509m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
® 84 379 | 041006 SILTY GRAVEL with SAND(GM) 2.9 NP NP NP
x| 85 380 | 08t01.0 SILTY GRAVEL with SAND(GM) 18.5| NP NP NP
A| 86 381 16t01.9 SILTY GRAVEL with SAND(GM) 11.3| NP NP NP
x| 87 382 | 32t03.6 POORLY GRADED GRAVEL with SILT and SAND(GP-GM) | 12.1| NP NP NP 3.8 (100.3
Field # Lab# 100.0 | 80.0 | 50.0 | 250 | 200 | 125 | 10.0 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 |5y %sirnedakg‘i’l":"‘ CTay
® 84 379 o 100.0{100.0/100.0/ 94.6 | 91.8 | 78.4 | 72.8 | 49.9 | 36.9 | 28.3 | 22.7 | 19.0 | 16.0 | 13.2| 50.1 | 36.7 13.2
x| 85 380 | Z/100.0{100.0/100.0| 87.1 | 83.7 | 78.2 | 75.6 | 68.1 | 63.2 | 59.2 | 56.5 | 54.4 | 52.5|45.0| 31.9 | 23.2 45.0
A| 86 381 uu;)’IO0.0 100.0| 90.7 | 74.7 | 69.7 | 61.5 | 57.3 | 48.6 | 42.8 | 38.6 | 35.7 | 33.6 | 29.1 | 21.4]| 51.4 | 27.3 21.4
x| 87 382 Z‘IO0.0 100.0{100.0( 97.5 | 94.7 | 80.1 | 73.8 | 55.3 | 42.7 | 31.3 | 22.9 | 16.7 | 135|109 | 44.7 | 44.4 10.9
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#: 841-4946

Midnight Sun Drilling

km 237.0 LHS

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z7W N7286576m E632299.2m

ELEVATION: 511.4m

Master Revised July 2013

Field #

Lab #

Depth

Classification

%H20| LL PL Pl

Cc

Cu

® 89

384

50t05.2

SILTY SAND with GRAVEL(SM)

15.1| NP NP NP

Field #

Lab #

100.0

80.0

50.0 | 25.0 | 20.0 | 125 | 10.0 | 5.0 25

1.25

0.630

0.315 | 0.160

0.080 %Breakdown

Gravel [ Sand

Silt [Clay
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384

100.0

100.0
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24.8 | 20.7

16.9| 36.5 | 46.5

16.9
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4947

Midnight Sun Drilling 129.0 S PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates:Z7W N7205055m E628838.6m ELEVATION: m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
® 9 385 | 041008 SILTY GRAVEL with SAND(GM) 3.6 NP NP NP
x| 92 387 | 281030 SILTY SAND with GRAVEL(SM) 34.0/ NP NP NP
A 94 389 | 461050 SILTY SAND with GRAVEL(SM) 12.5| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 90 385 o 100.0{100.0|100.0| 96.4 | 90.8 | 80.5 | 75.3 | 57.4 | 45.1 | 36.1 | 29.8 | 24.7 | 19.6 | 15.0| 42.6 | 42.4 15.0
x| 92 387 | Z/100.0{100.0/100.0{100.0| 90.7 | 82.5 | 78.8 | 69.8 | 62.4 | 55.0 | 48.2 | 41.3 | 35.4 | 29.1 | 30.2 | 40.7 29.1
Al 94 389 8 100.0{100.0/100.0| 98.0 | 98.0 | 93.1 | 90.3 | 75.9 | 62.4 | 51.2 | 42.7 | 34.7 | 28.2 | 22.4| 24.1 | 53.5 22.4
a
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4948

Midnight Sun Drilling

129.0N

PROJECT NO: 552-202105-0104-1-4

MARL M4CT

Coordinates:Z7W N7205059m E628834.4m

ELEVATION: 935.7m

Master Revised July 2013

Field #

Lab #

Depth

Classification %H20| LL PL Pl Cc

Cu

® 95

390

22t024

SILTY SAND(SM) 296/ NP | NP | NP

x| 97

392

3.8t04.0

SILTY SAND with GRAVEL(SM) 14.2| NP NP NP

Field #

Lab #

100.0

80.0

50.0

25.0 | 200 | 125 | 10.0 | 5.0 25 | 1.25 | 0.630 | 0.315 | 0.160

0.080 %Breakdown

Gravel | Sand ] Silt |

Clay

e 95

390

100.0

100.0

100.0

100.0| 97.7 | 94.9 | 92,5 | 85.1 | 78.5 | 71.7 | 65.1 | 56.7 | 47.5

386| 14.9 | 46.5 38

.6

x| 97

392

100.0

100.0

100.0

94.2190.7 | 80.4 | 75.7 | 64.2 | 53.7 | 45.0 | 37.8 | 31.1 | 23.4

20.1] 35.8 | 44.2 20

1
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GRAIN SIZE ANALYSIS

Geotech Permafrost Drilling

SOURCE/TP#. 841-4949

Midnight Sun Drilling km 82.2 RHS PROJECT NO: 552-202105-0104-1-4
MARL M4CT Coordinates:Z7W N7165155m E630318.2m ELEVATION: 1297.4m
Master Revised July 2013
Field # Lab# | Depth Classification %H20| L L PL Pl Cc Cu
®| 098 393 | 04t006 SILTY SAND with GRAVEL(SM) 6.2 NP NP NP
X 100 395 | 301032 SILTY SAND with GRAVEL(SM) 6.0 | NP NP NP
Al 101 396 | 50t052 SILTY SAND with GRAVEL(SM) 8.1 NP NP NP
*| 102 397 | 661068 SILTY SAND with GRAVEL(SM) 10.1| NP NP NP
Field # Lab # 100.0 | 80.0 | 500 | 250 | 20.0 | 125 | 100 | 50 | 25 | 1.25 | 0.630 | 0.315 | 0.160 | 0.080 | <A Breakdown
® 098 393 o 100.0{100.0/100.0| 95.9 | 91.3 | 81.7 | 76.4 | 65.7 | 57.4 | 48.8 | 42.0 | 35.7 | 30.8 | 26.7 | 34.3 | 39.0 26.7
x| 100 395 | Z/100.0{100.0{100.0| 95.3 | 93.2 | 84.1 | 79.9 | 68.8 | 58.1 | 47.7 | 39.8 | 32.8 | 27.5|234| 31.2 | 45.4 23.4
Al 101 396 8100.0 100.0{100.0({100.0/ 97.4 | 90.4 | 87.5 | 74.4 | 63.3 | 52.6 | 44.3 | 37.0 | 31.3 | 26.6 | 25.6 | 47.8 26.6
x| 102 397 5100.0 100.0{100.0({100.0/ 97.3 | 91.6 | 88.1 | 71.3 | 58.6 | 47.8 | 39.4 | 319 | 26.1 | 21.6 | 28.7 | 49.7 21.6
Silt Sand Gravel
Fine Medium Coarse Fine ‘ Coarse
100
95
90
85
80
75
70
;\3 65
g’ 60
7
© 55
o
CIC.) 50
e
o)
q 45
40
35
30
25
20
15
10 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
5 ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
0

Sieve Size (mm)

Yoakon

Highways and Public Works
Transportation Engineering Branch
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Pit #:

n/a
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Complete: 9/30/2014 4:05:00 PM
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