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TABLE 1
LIST OF ATTERBERG LIMITS

SOIL
TYPE

BOREHOLE
NO.

SAMPLE
NO.

DEPTH
(m)

LIQUID
LIMIT

PLASTIC
LIMIT

PLASTICITY
INDEX

MOISTURE
CONTENT

(%)

1 4 2.3 – 2.9 25 19 6 23
2 2 0.8 – 1.4 25 19 6 25
5 3 2.3 – 2.9 25 19 6 28
7 4 2.3 – 2.9 24 20 4 25
8 5 3.0 – 3.7 23 19 4 27
9 4 2.3 – 2.9 25 19 6 29

10 3 2.3 – 2.9 31 20 11 29
11 6 3.8 – 4.4 22 17 5 24
14 3 2.3 – 2.9 24 18 6 26
16 2 0.8 – 1.4 30 19 11 26
18 4 2.3 – 2.9 23 17 6 25

Clayey
Silt

19 3 2.3 – 2.9 23 19 4 25
Silty
Clay

12 2 0.8 – 1.4 38 20 18 28

3 4 2.3 – 2.9 23 20 3 27
4 3 1.5 – 2.1 22 19 3 24

Silt

17 2 0.8 – 1.4 22 19 3 24
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TABLE 2
ROCK CORE DESCRIPTION

CORE RECOVERY CORE DESCRIPTION

HOLE
NO.

CORE
NO.

DEPTH
(m)

RECOVERY
(%)

RQD
(%)

DEPTH
(m) DESCRIPTION

2 4 1.9 – 3.4 100 76 1.9 – 4.9 GRANITIC GNEISS: Pink and grey, fine crystalline, high strength, slightly
weathered to unweathered, close to moderate (locally very close) becoming
wide (locally close) spaced flat to dipping cross joints, rough planar, tight to
slightly altered with occasional scale, silt or sand on partings, good to excellent
quality.

5 3.4 – 4.9 95 90

4 4 2.1 – 3.4 100 60 2.1 – 5.6 GRANITIC GNEISS: Pink and grey, fine to medium crystalline, high strength,
unweathered, close to wide spaced flat to dipping cross joints, rough planar,
tight, fair to excellent quality.5 3.4 – 5.0 98 90

6 5.0 – 5.6 100 100

5 5 2.8 – 3.5 98 65 2.8 – 6.4 GRANITIC GNEISS: Pink and grey, fine to medium crystalline, high strength,
slightly weathered to unweathered, close to moderate (locally very close)
spaced flat to dipping cross joints, rough planar, tight to oxidized, with vertical
fissures, poor to fair becoming good to excellent quality

6 3.5 – 4.8 100 41

7 4.8 – 5.6 100 100

8 5.6 – 6.4 98 88

7 6 3.2 – 4.5 100 89 3.2 – 6.5 GRANITIC GNEISS: Pink and grey, fine to medium crystalline, high strength,
slightly weathered to unweathered, wide spaced flat to dipping cross joints,
rough planar, tight, occasional vertical joints with yellow oxidation stains, good
to excellent quality.

7 4.5 – 5.9 100 99

8 5.9 – 6.5 100 100
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TABLE 2

ROCK CORE DESCRIPTION

HOLE
NO.

CORE RECOVERY CORE DESCRIPTION

CORE
NO.

DEPTH
(m)

RECOVERY
(%)

RQD
(%)

DEPTH
(m) DESCRIPTION

8 7 4.3 – 5.0 100 100 4.3 – 7.6 GRANITIC GNEISS: Grey, fine crystalline, high strength, unweathered, close
to moderate spaced dipping cross joints, smooth planar, typically up to 1 mm
thick and infilled with dark green mineralization (possible serpentine), excellent
quality.

8 5.0 – 6.5 98 98

9 6.5 – 7.6 100 100

9 6 4.4 – 4.8 100 100 4.4 – 7.4 GRANITIC GNEISS: Grey, fine to medium crystalline, high strength,
unweathered, close to wide spaced flat to dipping cross joints, rough planar,
tight to slightly oxidized, core separates readily on black biotite layers,
excellent quality.

7 4.8 – 6.4 100 100

8 6.4 – 7.4 100 100

10 7 4.2 – 4.9 100 52 3.9 – 4.2
4.2 – 7.3

BOULDER
GRANITIC GNEISS: Pink and grey, fine to medium crystalline, with dipping
vein of pyrite, high strength, slightly weathered to unweathered, close to wide
spaced flat to dipping cross joints, rough planar, tight, with vertical fissure up to
5 mm wide, infilled with silt, with oxidation stains, fair to excellent quality.

8 4.9 – 6.4 97 97

9 6.4 – 7.3 96 96
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TABLE 2
ROCK CORE DESCRIPTION

CORE RECOVERY CORE DESCRIPTION

HOLE
NO.

CORE
NO.

DEPTH
(m)

RECOVERY
(%)

RQD
(%)

DEPTH
(m) DESCRIPTION

13 4 3.3 – 3.5 100 100 3.3 – 6.5 GRANITIC GNEISS: Pink and grey, fine to medium crystalline, high strength,
slightly weathered to unweathered, moderate spaced flat cross joints, rough
planar, tight to oxidized, occasional vertical joints with rust coloured oxidation
stains, excellent becoming fair quality at depth.

5 3.5 – 5.1 95 95

6 5.1 – 6.5 100 66

15 5 3.9 – 4.6 96 96 3.9 – 4.6
4.6 – 7.9

PROBABLE BOULDER
GRANITIC GNEISS: Grey, fine to medium crystalline, high strength,
moderately weathered (based on low recovery), close to very close spaced flat
cross joints (see note), excellent, becoming very poor quality at depth.

NOTE:
Difficulties with extracting core required recoring to be necessary affecting
RQD and recovery values.

6 4.6 – 6.4 68 15

7 6.4 – 7.9 80 22

16 6 5.0 – 6.4 95 95 5.0 – 8.2 GRANITIC GNEISS: Grey, fine to medium crystalline, high strength,
unweathered, wide (locally close) spaced flat cross joints, rough planar, tight,
excellent quality.7 6.4 – 7.9 100 94

8 7.9 – 8.2 100 100

18 5 5.2 – 5.5 67 67 5.2 – 8.5 GRANITIC GNEISS: Grey, medium crystalline, high strength, slightly
weathered to unweathered, wide (locally close) spaced flat to dipping cross
joints, rough planar, oxidation stains on partings, fair becoming excellent
quality.

6 5.5 – 7.1 100 100

7 7.1 – 8.5 100 100

NOTE: RQD = Rock Quality Designation
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during drilling

Surface water runoff
after drilling

Penetrometer test
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209.5 kN/m3
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METRIC

0.0
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SHEAR STRENGTH kPa
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,
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QUICK TRIAXIAL

SAMPLES

LOCATION

BOREHOLE TYPE

DATE

WATER CONTENT (%)

20

LAB VANE

ORIGINATED BY

COMPILED BY

CHECKED BY

Silty clay, trace sand

Very stiff Brown    Wet
to firm

Topsoil

Silt seams

Clayey silt, trace sand

Stiff to   Grey     Wet
hard

Granitic Gneiss bedrock

Unweathered

High strength

Excellent quality.

End of borehole

Sample 6: Sampler bouncing

wP
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RECORD OF BOREHOLE No 8

Ground surface
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Numbers refer to
Sensitivity
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N
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Coords: 5 096 925.6 N;  221 553.1 E

C.F.S.S.A. and Rotary Diamond Coring

June 03, 2009
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DYNAMIC CONE PENETRATION
RESISTANCE PLOT
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Ministry of
Transportation

FIELD VANEDEPTH
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RQD 100%
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SS
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3.0

2009  06  04

Water level observed
during drilling

Penetrometer test

 Sample 6: top 0.4m of
coring was done in
cobbles and boulders
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SOIL PROFILE
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SHEAR STRENGTH kPa
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1  of  1

wP

SAMPLES

LOCATION

BOREHOLE TYPE

DATE

LAB VANE

ORIGINATED BY

COMPILED BY

CHECKED BY

20

Granitic Gneiss bedrock

Unweathered

High strength

Excellent quality.

Topsoil

Silty clay, trace sand

Firm to    Brown    Moist
stiff

Clayey silt
trace sand, trace gravel

Stiff      Grey     Wet

cobbles and boulders

End of borehole

Silty sand
some gravel , trace clay

Compact    Grey     Wet

Ground surface

S
TR

A
T 

P
LO

T

10

Coords: 5 096 936.6 N;  221 558.1 E

C.F.S.S.A. and Rotary Diamond Coring

June 04, 2009

FIELD VANE
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wL
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S

RECORD OF BOREHOLE No 9
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Numbers refer to
Sensitivity
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25722SS
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SS
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RC
NQ

SS

RC
NQ

7.3

RC
NQ

2009  06  03

SS

Surface water observed
during drilling

Surface water runoff
after drilling

Penetrometer test

C.F.S.S.A. denotes
Continuous Flight
Solid Stem Augers
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WATER CONTENT (%)

:

CL

REMARKS
&

GRAIN SIZE
DISTRIBUTION

(%)
ELEV

W.P.

DIST

DATUM

LIQUID
LIMIT

SA

NATURAL
MOISTURE
CONTENT
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SOIL PROFILE
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SHEAR STRENGTH kPa
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1  of  1

20

SAMPLES

LOCATION

BOREHOLE TYPE

DATE

LAB VANE

ORIGINATED BY

COMPILED BY

CHECKED BY

Clayey silt
trace sand, trace gravel

Firm  to   Brown    Moist
stiff

Topsoil

Silt seams

Sand seams

Boulder

Granitic Gneiss bedrock

Slightly weathered to
unweathered

High strength

Fair to excellent quality.

End of borehole

Sample 6: Sampler bouncing
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FIELD VANE

Ground surface
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RECORD OF BOREHOLE No 10
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Coords: 5 096 931.9 N;  221 553.7 E

C.F.S.S.A. and Rotary Diamond Coring

June 03, 2009
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Numbers refer to
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Ministry of
Transportation
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RQD 96%

RQD 97%

RQD 52%
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209.0
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1

End of borehole

Refusal on probable bedrock

Sand seams

           Grey

Silt seams

Clayey silt
trace to some sand
trace gravel

Very stiff Brown    Wet
to firm

Topsoil
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70 15
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Penetrometer test

Surface water runoff
after drilling

Surface water observed
during drilling
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DESCRIPTION FIELD VANE

RECORD OF BOREHOLE No 11
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Ministry of
Transportation

DEPTH

DYNAMIC CONE PENETRATION
RESISTANCE PLOT
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Ground surface

LAB VANE
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BOREHOLE TYPE

DATE
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5
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COMPILED BY

CHECKED BY
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ON_MOT VER 3A  06TF032H.GPJ  ON_MOT.GDT  10/22/2009 11:32:25 AM
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METRIC
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F.P.

N.R.

C.N.

20 40 60 80 100

WATER CONTENT (%)

20 40 60 80 100

wL
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20 40 60
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Coords: 5 096 930.0 N;  221 550.7 E

Continuous Flight Solid Stem Augers

June 04, 2009
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2009  06  03

Surface water observed
during drilling

Surface water runoff
after drilling

Penetrometer test
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0
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*
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DATUM
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SOIL PROFILE
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Numbers refer to
Sensitivity

METRIC
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F.P.

N.R.

C.N.

20 40 60 80 100

WATER CONTENT (%)
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RECORD OF BOREHOLE No 12
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Coords: 5 096 927.3 N;  221 549.4 E

Continuous Flight Solid Stem Augers

June 03, 2009
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(%) STRAIN AT FAILURE7
15

PLASTIC
LIMIT

,

FIELD VANE

End of borehole

Refusal on probable bedrock

Sand seams

           Grey

Silt seams

Silty clay, trace sand

Firm to     Brown    Moist
stiff

Topsoil

4
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Ministry of
Transportation
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DYNAMIC CONE PENETRATION
RESISTANCE PLOT
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BOREHOLE TYPE
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ORIGINATED BY
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207.5

5

6

*

20

209.3

cobbles and boulders

LOCATION

BOREHOLE TYPE

DATE

18

4Granitic Gneiss bedrock

Slightly weathered to
unweathered

High strength

Excellent becoming fair
quality at depth.

Sand with silt
some gravel, trace clay

Dense      Brown    Wet

Clayey silt, trace sand

Stiff      Brown    Moist

Topsoil

End of borehole
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REC 95%
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210.6 11

48 27 7
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100%

RC
NQ

RC
NQ
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NQ

SS
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6.5

3.3

1.5

C.F.S.S.A. denotes
Continuous Flight
Solid Stem Augers

Water level observed
during drilling

2009  06  04
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REMARKS
&

GRAIN SIZE
DISTRIBUTION

(%)
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Ministry of
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RECORD OF BOREHOLE No 13

Ground surface
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S
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FIELD VANE
LAB VANE

ORIGINATED BY

COMPILED BY

CHECKED BY

wP

Coords: 5 096 947.2 N;  221 505.7 E

C.F.S.S.A. + Wash Boring and Rotary Diamond Coring

June 04, 2009
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DYNAMIC CONE PENETRATION
RESISTANCE PLOT

DESCRIPTION
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LIMIT

Foundation Design

METRIC
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N.R.
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T

Numbers refer to
Sensitivity

WATER CONTENT (%)
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RQD 95%
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BOREHOLE TYPE

DATE

End of borehole

Refusal on probable boulder

Gravelly sand
some silt, trace clay

Compact    Brown    Wet

silt seams

Clayey silt
trace sand, trace gravel

Stiff      Brown    Wet

Topsoil

SAMPLES
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3
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Penetration test

Water level measured
after drilling

Water level observed
during drilling

2009  06  05
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Coords: 5 096 958.3 N;  221 510.8 E

Continuous Flight Solid Stem Augers

June 05, 2009
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Ground surface210.3

RECORD OF BOREHOLE No 14

Numbers refer to
Sensitivity

Ministry of
Transportation

DEPTH

DYNAMIC CONE PENETRATION
RESISTANCE PLOT
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FIELD VANE

F.P.
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C.N.
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DESCRIPTION
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LIMIT

Foundation Design

METRIC

UNCONFINED
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WATER CONTENT (%)

20 40 6020 40 60 80 100



206.6

205.9

202.6

*

208.1

**

silt layers

Clayey silt, trace sand

Stiff      Brown    Moist

sand seams

Probable boulder

0.2

End of borehole

Sample 4: Sampler bouncing

C.F.S.S.A. denotes
Continuous Flight Solid Stem
Augers
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4

REC 68%

REC 96%

Borehole charged with
drilling water

REC 80%

2.4
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10/8cm

Penetration test

RC
NQ

Granitic Gneiss bedrock

Moderately weathered

High strength

Very poor quality.

3.9

4.6
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SS

SS
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NQ
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Difficulties with
extracting core caused
recoring to be
required, affecting
RQD and recovery
values.
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trace silt, trace gravel
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1  of  1
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HWY

5

SHEAR STRENGTH kPa

,7

Ministry of
Transportation

wP
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206

205
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203

ORIGINATED BY

COMPILED BY

CHECKED BY

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

DEPTH UNCONFINED

LOCATION

BOREHOLE TYPE

DATE

SI

20

LAB VANE

SAMPLES

WATER CONTENT (%)
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Numbers refer to
Sensitivity

20 40 60

Coords: 5 096 953.5 N;  221 506.5 E

C.F.S.S.A. and Rotary Diamond Coring

June 05, 2009

20 40 60 80 100
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C.N.

20 40 60 80 100Ground surface

RECORD OF BOREHOLE No 15
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2009  06  09

Water level observed
during drilling

0.9

2.6

5.0

REC 95%

Clayey silt
trace sand, trace gravel

Stiff      Brown    Moist

7
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9

20/5cm

REC
100%

REC
100%

SS

14/15cm

8.2
8

1

0.2

Topsoil

Silty clay, trace sand

Firm to     Brown    Moist
stiff

SS

SS

SS
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NQ

RC
NQ

SS
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NQ
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LIQUID
LIMIT

kN/m3

Ontario
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1  of  1

QUICK TRIAXIAL

HWY

(%) STRAIN AT FAILURE

GR

7
15

SHEAR STRENGTH kPa
w

LAB VANE

ORIGINATED BY

COMPILED BY

CHECKED BY

wP

Ministry of
Transportation

5
20

210

209

208

207

206

205

204

203

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

DEPTH

Sand, trace gravel
cobbles and boulders

Very dense Brown    Wet

Granitic Gneiss bedrock

Unweathered

High strength

Excellent quality.

End of borehole

Samples 4 & 5: Sampler
bouncing

SAMPLES

LOCATION

BOREHOLE TYPE

DATE

SI

UNCONFINED

20 40 60 80 100 20 40 60
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20 40 60 80 100

F.P.

N.R.

C.N.

WATER CONTENT (%)

69

FIELD VANE

Ground surface

Numbers refer to
Sensitivity

Coords: 5 096 957.1 N;  221 505.9 E

Continuous Flight Solid Stem Augers

June 09, 2009

RECORD OF BOREHOLE No 16
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UNCONFINED

F.P.

N.R.

C.N.

20 40 60 80 100

Foundation Design
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LIMIT

Numbers refer to
Sensitivity
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Coords: 5 096 949.3 N;  221 501.2 E

Continuous Flight Solid Stem Augers

June 04, 2009
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0.0
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T

CL

DESCRIPTION

NATURAL
MOISTURE
CONTENT
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9

69

4

Water level observed
during drilling

85 11

Ontario

Ground surface

FIELD VANE

RECORD OF BOREHOLE No 17

SI

Ministry of
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Appendix A, Page 1 of 1

Photograph 1: Looking south from the west abutment, approximate Sta. 10+060. Flat ground heavily
wooded to the west with a slight dip in ground elevation at west end of the west abutment is in view of
the photograph. (May 27, 2009).
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Appendix B, Page 1 of 3

Photograph 1: Cores retrieved from borehole 2. RQD values obtained 76 and 90% for runs 4 and 5
from 1.9 to 4.9 m depth, respectively. Good to excellent rock quality.

Photograph 2: Cores retrieved from borehole 4. RQD values obtained 60, 90 and 100% for runs 4 to
6, respectively, from 2.1 to 5.6 m depth. Rock quality is fair becoming excellent.

Photograph 3: Cores retrieved from borehole 5. RQD values obtained 65, 41, 100 and 88% for runs 5
to 8, respectively, from 2.8 to 6.4 m depth, indicating poor to fair becoming good to excellent rock
quality.

Photograph 4: Cores retrieved from borehole 7. Runs 6 to 8 from 3.2 to 6.5 m depth. RQD ranged
from 89 to 100%, indicating good to excellent rock quality.
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Appendix B, Page 2 of 3

Photograph 5: Cores retrieved from borehole 8. Runs 7 to 9 from 4.3 to 7.6 m depth. RQD values
obtained 98 to 100%, indicating excellent rock quality.

Photograph 6: Cores retrieved from borehole 9. Runs 6 to 8 from 4.4 to 7.4 m depth. RQD values
obtained are 100%, indicating excellent rock quality.

Photograph 7: Cores retrieved from borehole 10. Runs 7 to 9 from 4.2 to 7.3 m depth. RQD values
obtained are 52, 97 and 96%, indicating fair to excellent rock quality.

Photograph 8: Cores retrieved from borehole 13. RQD values obtained are 100, 95 and 66% for runs
4 to 6, respectively, from 3.3 to 6.5 m depth, indicating excellent rock quality becoming fair at depth.
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Appendix B, Page 3 of 3

Photograph 9: Cores retrieved from borehole 15. RQD value obtained 96% for run 5 in possible
boulder from 3.9 to 4.6 m depth, and 15 and 22% for runs 6 and 7, respectively, from 4.6 to 7.9 m
depth in Granitic Gneiss bedrock, indicating very poor rock quality. (Note: Technical difficulties with
extracting cores required recoring, affecting recovery and RQD values of runs 6 and 7.)

Photograph 10: Cores retrieved from borehole 16. Runs 6 to 8 from 5.0 to 8.2 m depth. RQD values
obtained ranged from 94 to 100%, indicating excellent rock quality.

Photograph 11: Cores retrieved from borehole 18. RQD values obtained 67, 100 and 100% for runs 5,
6 and 7, respectively, from 5.2 to 8.5 m depth, indicating fair becoming excellent rock quality.
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