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? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks
3 Corner Avalanche Pathways Canada Agency
& Barr Project Number: 61021018 ¥ Physical Properties
- 2 )
4 2 |5 2 |Z| STANDARD PENETRATION CONTERT SIEVE
ol 1S © - TEST DATA o, ANALYSIS
= - = MATERIAL DESCRIPTION 2 ‘é %o
5 % -% (ASTM D2488) § : GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d s | & © g . PL LL OOOCIL % |kNm ° |KPa |KPa %
o W ((,)u N in blows/0.3m —x——
5 o | Surface Elev. 1131.00 m 10 20 30 40 20 40 60 20 40 60 80
s SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): A @12
3 fine to coarse; greyish brown - brown; moist; 7/ KK 1
9 medium dense; rounded; with organics; colluvium Rk \ 328 850 |
11304 1 d it / \ '
= eposit. % 11 :
Z| \ X 11.7 Pof=f=t=$=#-79.4F95.1 50 | 31
o 11294 2 / 4 X 9
7 POORLY GRADED GRAVEL WITH SILTY CLAY 2.23mp ™ &lle—
= AND SAND (GP-GC): fine to coarse; grey - brown; 3"( = —
g 11284 3 moist; medium dense to very dense; subrounded =} =S < 6.7=790.7.743 | 3
g to subangular; colluvium deposit. OC[ Lo—orm
e a
g 1127 4 - D Bl 75
E OC
E SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): 451 X ﬂ1 oo AO4.6 7.4 328
g 1126- 5 fine to coarse; light brown - brown; moist; medium / KK _
= dense to very dense; angular to subangular; / BB —T
E strong HCI reaction; colluvium deposit. / A s
L ARK
1 11254 6 / 11
g AL
o 1124 7 4 ki P 28 S R84 6
@) A
< > 1.
g 1123 8 - Zi
Z / N 82
O / 11: &
g 11224 9 - ALt
o /
0 A .
3 2
S Continued Next Page s
&] Completion Depth: 151 Remarks:
Z| Date Boring Started: 27/9/117
2| Date Boring Completed: 28/9/17
Z .
3 EOgIQedSV-t t “E"iTD " SAMPLE TYPES WATER LEVELS (m) LEGEND
<] Drilling Contractor: a rilling ALTI < Drilling 12.89 - -
é Drilling Method: ODEX Nsplit Spoon Grab Sample 34 e erEning Me Mmsture Cohtent Q, - Unconfined Comression
| Ground Surface Elevation: 1131.0 Y Dry Unit Weight Q, Hand Penetrometer UC
<] Coordinates: UTM 11 N:5679028m, E:460028m # Friction Angle Gs Specific Gravity
% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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9 Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks

3 Corner Avalanche Pathways Canada Agency

& Barr Project Number: 61021018 ¥ Physical Properties
- 2 )

4 2|5 2 |Z| STANDARD PENETRATION CONTERT SIEVE

[ 1S © - TEST DATA o ANALYSIS

g c = MATERIAL DESCRIPTION 2 ‘é %o

[id -

5 % -% (ASTM D2488) § : GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d s | & © g . PL LL OOOCIL % |kNm ° |KPa |KPa %
d w ((/)U N in blows/0.3m F—x———

S 10 20 30 40 "20 40 60 20 40 60 80

% 9 10 SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): T @RIN 4

3 fine to coarse; light brown - brown; moist; medium 7/ KK

9 dense to very dense; angular to subangular; / 1.

5l 1120+ 11+ strong HCI reaction; colluvium deposit. / I

o (Continued) / 58

z Boulder from 10.2m-11.1m. %

2 1119+ 12 ikt

% / BN

3. v |

) L/

2] 11189 13 501"

& 11174 14 AL

il SN

o 1116 15 /

z Saturated. 15.13m >>@50/0"

o Bottom of Boring at 15.13 meters

9 16 4 Suspected Bedrock Encountered

5

Z

T

O

= 17

o

L

O

3

< 18

<

O

&

X

< 19

o]

0

g

5

&] Completion Depth: 15.1 Remarks:

Z| Date Boring Started: 27/9/117

2| Date Boring Completed: 28/9/17

Z .

3 ;O%Qedg%t t “E"iTD " SAMPLE TYPES WATER LEVELS (m) LEGEND

<] Drilling Contractor: a rilling ALTI < Drilling 12.89 - -
é Drilling Method: ODEX Nsplit Spoon Grab Sample 34 e erEning Me MOIStUI.’e Cohtent Q, - Unconfined Comression
5 Ground Surface Elevation: 1131.0 Y Dry Unit Weight Qp Hand Penetrometer UC
<] Coordinates: UTM 11 N:5679028m, E:460028m # Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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3 Telephone: 403-592-8300 Sheet 1 of 1
]

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks

3 Corner Avalanche Pathways Canada Agency

& Barr Project Number: 61021018 ¥ Physical Properties
- 2 )

4 2 |5 2 |Z| STANDARD PENETRATION CONTERT SIEVE

ol € © - TEST DATA o, ANALYSIS

g c = MATERIAL DESCRIPTION 2 ‘é %

4 r

5 % -% (ASTM D2488) § E GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d s | & © g . PL LL OOOCIL % |kNm ° |KPa |KPa %
d w ((/)U N in blows/0.3m F—x———

5 o | Surface Elev.: 1106.00 m 1020 30 40 20 40 60 20 40 60 80

s POORLY GRADED GRAVEL WITH SILTY CLAY e @23 e 6

2 AND SAND (GP-GC): fine to coarse; greyish )"( 1

9 brown - brown; moist; medium dense; angular to © | e

3 i ; 60475517919 84

gl 11057 17 subangular; strong HCI reaction; colluvium b 1 :

o deposit. of] |

5 b, 1

o 11044 2 - Xe ‘

7 SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): 2.23myr L éﬂ

= medium to coarse; brown; moist; medium dense; / 1 I

2 11039 3 angular to subangular; colluvium deposit. oA 6—r—t———84.197.5

3 Zi | X =nes onkoouooo Al INEL

pd -] |

e

3 11024 4 - SILTY, CLAYEY GRAVEL WITH SAND (GC-GM): 3.75m xr @‘,;2%\

E fine to coarse; brown; moist; med_lum dense_; = —]

; subangular to subrounded; colluvium deposit. < E"“‘ o 94 6.2

g 11014 5 %

% SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): 5.2Tm¢ g B @50/

] fine to coarse; brown; moist; very dense; angular; S 12. 78 1g97. 1

g 6 - colluvium deposit. 5.74m HIEU SO0 BOOH OO0 0.2 34

% Bottom of Boring at 5.74 meters

I Suspected Bedrock Encountered

0

L

O

3
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Z

<

O

¢

2 9

ol

0

g

S

€] Completion Depth: 5.7 Remarks:

Z| Date Boring Started: 29/9/17

2| Date Boring Completed: 29/9/17

Z .

| Logged By: MGP3 SAMPLE TYPES WATER LEVELS (m) LEGEND

3 Drilling Contractor: Earth Drilling At Time of Drilling MC Moisture Content Q u e G -
é Drilling Method: ODEX N Split Spoon Grab Sample \ 4 Dry OIS UI.’e 0T1 en u ncontine: ompression
& Ground Surface Elevation: 1106.0 Y Drly L_Jn't Weight Q, Hand. I.Denetro.meter uc
Z| Coordinates: UTM 11 N:5678943m, E:459919m ¢ Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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3 Telephone: 403-592-8300 Sheet 1 of 3
[1q

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks

3 Corner Avalanche Pathways Canada Agency

& Barr Project Number: 61021018 ¥ Physical Properties
- 2 )

4 2 |5 2 |Z| STANDARD PENETRATION CONTERT SIEVE

[ 1S © - TEST DATA o ANALYSIS

g c E MATERIAL DESCRIPTION 2 ‘é %o

[hd -

g % -% (ASTM D2488) § E GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d s | & © g . PL LL OOOCIL % |kNm ° |KPa |KPa %
o W 8 N in blows/0.3m —x——

5 o | Surface Elev. 1104.00 m 10 20 30 40 20 40 60 20 40 60 80

s ORGANIC SILT (OL): fine; black; moist; loose; A @10 X 12.8 0

@ angular; colluvium deposit. - —] N

8 11034 1 - POORLY GRADED GRAVEL WITH SILTY CLAY 0.76mp ™ ~i 596 188.17.3 ,

Z AND SAND (GP-GC): fine to coarse; greyish )"C :‘

% brown - brown; moist; medium dense; angular to oc% 7 SASAVBIES B OO0

9 . ion: i / 1.4

ol 1102 2 - Z:t;ggﬁular, strong HClI reaction; colluvium z( 7 X o

D . /

g D /

i :

q 11014 3 1 i

o SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): 3.17m ;, Raw B34 o439 67

o fine to coarse; light greyish brown; moist; medium // kK

g 11004 4 - dense to very dense; subangular to subrounded,; A 2

% colluvium deposit. Z ¥ XF \/©3" X 3.4 0

2 Al !

o 10991 5 - /

9 ik

4 1008 6 ZXF — i

H 10977 77 Evidence of oxidation. % 1 >>@50/2" 0

< Boulder from 7.6m-8.2m. / -

2 1096- 8 %

Z| AN

3 % Xr ~

0 A o 5.9 0

g 10954 9 i A

& % I

> Al

S Continued Next Page

€] Completion Depth: 23.8 Remarks:

21 Date Boring Started: 29/9/17

é Date Boring Completed: 30/9/17

Z .

| Logged By: MGP3 SAMPLE TYPES WATER LEVELS (m) LEGEND

3 Drilling Contractor: Earth Drilling At Time of Drilling MC Moisture Content Q u e G -
é Drilling Method: ODEX N Split Spoon Grab Sample \ 4 Dry OIS UI.’e 0T1 en u ncontine: ompression
| Ground Surface Elevation: 1104.0 Y Dry Unit Weight Q, Hand Penetrometer UC
<] Coordinates: UTM 11 N:5678803m, E:459400m # Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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3 Telephone: 403-592-8300 Sheet 2 of 3
[1q

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks

3 Corner Avalanche Pathways Canada Agency

£ Barr Project Number: 61021018 . . .
N ! 2 Physical Properties
§ é é ? Eg STAND/-_\I_II?EZ TPEDIEZRAHON CONTERT . '\ISAE\\;EIS

g c = MATERIAL DESCRIPTION 2 ‘é %

4 r

5 % % (ASTM D2488) (3- E GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d s | & © |8 . PL LL 0000 % |kNm’ ©° |kPa|kPa %
4 w 8 N in blows/0.3m F—%— L

5 10 20 30 40 20 40 60 20 40 60 80

% 9 10 SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): T

3 fine to coarse; light greyish brown; moist; medium 7/ kK

9 dense to very dense; subangular to subrounded; / :

5] 1093 11+ colluvium deposit. (Continued) % 1

0 s

3 % 1 Xr 505" 0

2 1092 12- 9’

a A

= % 14

A 10914 13 il

B AL

Z % I

S 1090+ 14 AL

@ / 1

L L/

g i 1 5073"

§ 1089- 15 - Z Xr >>@ 0

i % 1t

| 1088 16- AL

g A '._

[ AL

& 10874 17 é |

< gANE 7 28 5=t 7 17

g 10864 184 / >> B ST oo ool oo o it IO 1.5 0

2 1085 19 L

4 ] - /

0 7oAl

g Continued Next Page o

&] Completion Depth: 23.8 Remarks:

Z| Date Boring Started: 29/9/17

2| Date Boring Completed: 30/9/17

Z .

| Logged By: MGP3 SAMPLE TYPES WATER LEVELS (m) LEGEND

S Dr!II!ng Contractor: Earth Drilling o] 1 At Time of Drilling MC Moisture Content Q, Unconfined Compression
é Drilling Method: ODEX N Split Spoon Grab Sample = Dry . . !

| Ground Surface Elevation: 1104.0 Y Dry Unit Weight Q, Hand Penetrometer UC
<] Coordinates: UTM 11 N:5678803m, E:459400m # Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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[1q

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks

3 Corner Avalanche Pathways Canada Agency

& Barr Project Number: 61021018 ¥ Physical Properties
- 2 )

g o » o WATER

1 f Bl emrmae |

g c E MATERIAL DESCRIPTION 2 g g

[hd -

5 % -% (ASTM D2488) § E GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
g E 8 o g‘ ) PL LL % [kNm®| ° | kPa | kPa %
d w ((/)U N in blows/0.3m F—x———

S 10 20 30 40 20 40 60 20 40 60 80

g 1084 20 SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): T

3 fine to coarse; light greyish brown; moist; medium 7/ kK

9 dense to very dense; subangular to subrounded; / :

gl 10834 21 colluvium deposit. (Continued) %E >>@®>072" 0

O 7

Z L

g 10824 22

= oL

) L/

2| 10814 23+ Boulder or bedrock from 22.8m-23.8m; strong HCI % E

Z reaction. oL

E 7z

b= (2 i

7 24 - Bottom of Boring at 23.80 meters 23.80m >>@5012 0

L

5

&

9 25+

=

L

o)

3 26

9

Z

T

O

5 27 -

L

O

<

[

e 28

<

O

&

X

14

< 29

0

g

5

€] Completion Depth: 23.8 Remarks:

Z| Date Boring Started: 29/9/17

2| Date Boring Completed: 30/9/17

g Logged By: MGP3 SAMPLE TYPES WATER LEVELS (m) LEGEND

3 Drilling Contractor: Earth Drilling At Time of Drilling MC Moisture Content Q u e G -
é Drilling Method: ODEX NSplit Spoon Grab Sample \ 4 Dry OIS UI.’e 0T1 en u ncontine: ompression
& Ground Surface Elevation: 1104.0 Y D".Y L.Jr"t Weight Q, Hand. I.Denetro.meter uc
Z| Coordinates: UTM 11 N:5678803m, E:459400m ¢ Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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3 Telephone: 403-592-8300 Sheet 1 of 3
]

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks

3 Corner Avalanche Pathways Canada Agency

& Barr Project Number: 61021018 ¥ Physical Properties
- 2 )

4 2 |5 2 |Z| STANDARD PENETRATION CONTERT SIEVE

ol € © - TEST DATA o, ANALYSIS

g c = MATERIAL DESCRIPTION 2 é’ %

u: -

g % ;g- (ASTM D2488) § E GRAVEL ] SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d s | & © g . PL LL OOOCIL % |kNm ° |KPa |KPa %
o W ((,)u N in blows/0.3m —>x—A

5 o | Surface Elev. 1108.00 m 10 20 30 40 20 40 60 20 40 60 80

s ORGANIC SILT (OL): medium; black and brown; A Q13 b 186

@ moist; medium dense; subangular; colluvium - —]

2 11074 1 deposit. 0.76mA 1 34 80.4-96.9

= SILTY, CLAYEY SAND WITH GRAVEL (SC-SM): gANE 523 |

9 fine to coarse; light brown; moist; medium dense //ﬁ 7 OO IDOO!

& to very dense; subangular to subrounded; strong CONAN / 5—ot——B5.3

= : - i 1.74m X O[T TITT IO, 4 3

@ 1106 2 ~ HCI reaction; colluvium deposit. » 45

% SILTY, CLAYEY GRAVEL WITH SAND (GC-GM): #

= fine to coarse; light brown; moist; medium dense @\13

g 11059 3 to very dense; subangular to subrounded; strong N

it HCI reaction; colluvium deposit.

Z \ X 36

e

g 11044 4 N

B2

; =

§ 110349 5

S|

i @03 37

9 11024 6 Boulder from 5.9m-6.5m.

S

Z

I T—=

g 11014 7 I -

5 A3

4 R

O

< \

2 11007 8 \

Z \

3

9 522

¥ 1099+ 9 A\

a] \

o \

= N\ \

S Continued Next Page ]

&] Completion Depth: 239 Remarks:

Z| Date Boring Started: 1/10/117

2| Date Boring Completed: 1/10/17

g Logged By: MGP3 SAMPLE TYPES WATER LEVELS (m) LEGEND

<] Drilling Contractor: Earth Drilling At Time of Drillin - -
A Drilling Method: ODEX Spi o] N4 9 MC Moisture Content Q, Unconfined Compression
z plit Spoon % Grab Sample Dry ) )

& Ground Surface Elevation: 1108.0 Y Drly L_Jn't Weight Q, Hand. I.Denetro.meter uc
Z| Coordinates: UTM 11 N:5678792m, E:459321m ¢ Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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3 Telephone: 403-592-8300 Sheet 2 of 3
[1q

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks
3 Corner Avalanche Pathways Canada Agency

£ Barr Project Number: 61021018 . . .
N ! 2 Physical Properties
4 2 |5 2 |Z| STANDARD PENETRATION CONTERT SIEVE

ol 1S © - TEST DATA 0 ANALYSIS

g c = MATERIAL DESCRIPTION 2 ‘é %o

4 r

g % ;g- (ASTM D2488) (3- : GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d 2 | 3 © & . PL LL o0t % [kNm'| ° |kPa|kPa %
4 w 8 N in blows/0.3m F—%— L

S 10 20 30 40 20 40 60 20 40 60 80

% 9 10 SILTY, CLAYEY GRAVEL WITH SAND (GC-GM): \\

3 fine to coarse; light brown; moist; medium dense N

9 to very dense; subangular to subrounded; strong AN

5] 10979 11 HCI reaction; colluvium deposit. (Continued)

9 248

2 1096 12- X N 26

%

=

2 1095+ 13

[T

Z

e

(=]

gl 10944 14+

4

ry

X

gl 1003 151 Ny @410

%

?

2 1092+ 16

9

Z

I

O

& 10914 17

o

L

O

<

of 50/3"

< 1090 18 Xr @

3

&

X

%‘ 1089+ 19

D\

S Continued Next Page

€] Completion Depth: 23.9 Remarks:

Z| Date Boring Started: 1/10/117

2| Date Boring Completed: 1/10/17

Z .

| Logged By: . MGP3 SAMPLE TYPES WATER LEVELS (m) LEGEND

S Dr!II!ng Contractor: Earth Drilling o] 1 At Time of Drilling MC Moisture Content Q, Unconfined Compression
é Drilling Method: ODEX NSplit Spoon Grab Sample = Dry . . !

5 Ground Surface Elevation: 1108.0 Y Dry Unit Weight Qp Hand Penetrometer UC
<] Coordinates: UTM 11 N:5678792m, E:459321m # Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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3 Telephone: 403-592-8300 Sheet 3 of 3
[1q

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks
3 Corner Avalanche Pathways Canada Agency

£ Barr Project Number: 61021018 . . .
N . E Physical Properties
4 2 | & 2 | 5| STANDARD PENETRATION CONTERT SIEVE

ol 1S © - TEST DATA ANALYSIS

g c = MATERIAL DESCRIPTION 2 § %

[hd -

g % -% (ASTM D2488) § E GRAVEL ] SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
g E 8 o g‘ ) PL LL % [kNm®| ° | kPa | kPa %
o W 8 N in blows/0.3m F—%— L

S 10 20 30 40 20 40 60 20 40 60 80

o] 1088+ 20 SILTY, CLAYEY GRAVEL WITH SAND (GC-GM):

3 fine to coarse; light brown; moist; medium dense

9 to very dense; subangular to subrounded; strong

g 1087 21 HCI reaction; colluvium deposit. (Continued) Xr $R0/2" 43

=

g

i

o] 1086 22

@

L

=

[

2] 1085+ 23+

Z

e

3

% 24 Bottom of Boring at 23.90 meters 23.90m >>@50/3"

5

&

E 25

[id

L

[

3 26

9

Z

I

O

5 27 -

L

O

<

[

g 28

<

O

&

X

14

< 29

0

g

5

€] Completion Depth: 23.9 Remarks:

Z| Date Boring Started: 1/10/117

2| Date Boring Completed: 1/10/17

Z .

| Logged By: . MGP3 SAMPLE TYPES WATER LEVELS (m) LEGEND

o Dr!II!ng Contractor: Earth Driling Y At Time of Drilling MC Moisture Content Q, Unconfined Compression
S Drilling Method: ODEX i ] = u p

Z g Split Spoon % Grab Sample Dry ) )

5 Ground Surface Elevation: 1108.0 Y Dry Unit Weight Qp Hand Penetrometer UC
<] Coordinates: UTM 11 N:5678792m, E:459321m # Friction Angle Gs Specific Gravity

% Datum: RQD Rock Quality Designation

The stratification lines represent approximate boundaries. The transition may be gradual.
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3 Telephone: 403-592-8300 Sheet 1 of 2
[1q

? Project: Geotechnical Investigation for Cougar Location: ~ Glacier National Park, BC client: Highway Engineering Services - Parks

3 Corner Avalanche Pathways Canada Agency

& Barr Project Number: 61021018 ¥ Physical Properties
- 2 )

4 2 |5 2 |Z| STANDARD PENETRATION CONTERT SIEVE

ol 1S © - TEST DATA o, ANALYSIS

g c = MATERIAL DESCRIPTION 2 § %

ﬂ: -

5 % -% (ASTM D2488) § : GRAVEL SAND SILT CLAY WC 'Y ¢ QU Qp GS RQD
d s | & © |8 . PL LL 0000 % |kNm’ ©° |kPa|kPa %
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