Fourteen Mile Island Service Road Underpass
Highway 69 Four-Laning, Phase 2

Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR

PML Ref.: 06 TF032H, November 23, 2009

e

TABLE 1
LIST OF ATTERBERG LIMITS
SOIL BOREHOLE | SAMPLE DEPTH LIQUID PLASTIC PLASTICITY '\égll\sl:ll:llEJI\T'l'E
TYPE NO. NO. (m) LIMIT LIMIT INDEX (%)
Clayey 1 4 23-29| 25 19 6 23
Silt 2 2 08-14| 25 19 6 25
5 3 23-29| 25 19 6 28
7 4 23-29 | 24 20 4 25
8 5 30-37| 23 19 4 27
9 4 23-29| 25 19 6 29
10 3 23-29| 31 20 11 29
11 6 38-44 | 22 17 5 24
14 3 23-29| 24 18 6 26
16 2 08-14| 30 19 11 26
18 4 23-29| 23 17 6 25
19 3 23-29| 23 19 4 25
Silty 12 2 08-14| 38 20 18 28
Clay
Silt 3 4 23-29| 23 20 3 27
4 3 15-21| 22 19 3 24
17 2 08-14 | 22 19 3 24
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Fourteen Mile Island Service Road Underpass

Highway 69 Four-Laning, Phase 2 /7
Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR (P—/Ml

PML Ref.: 06 TF032H, November 23, 2009

TABLE 2
ROCK CORE DESCRIPTION
CORE RECOVERY CORE DESCRIPTION
HOLE CORE DEPTH RECOVERY RQD DEPTH
NO. NO. (m) (%) (%) (m) DESCRIPTION
2 4 19-34 100 76 1.9-49 GRANITIC GNEISS: Pink and grey, fine crystalline, high strength, slightly
weathered to unweathered, close to moderate (locally very close) becoming
5 3.4-49 95 90 . L o s
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.
4 4 21-3.4 100 60 |2.1-56 | GRANITIC GNEISS: Pink and grey, fine to medium crystalline, high strength,
unweathered, close to wide spaced flat to dipping cross joints, rough planar,
S 3.4-50 o8 90 tight, fair to excellent quality.
6 50-5.6 100 100
5 5 28-35 98 65 28-6.4 GRANITIC GNEISS: Pink and grey, fine to medium crystalline, high strength,
slightly weathered to unweathered, close to moderate (locally very close)
6 35-438 100 41 ey gy ) . ; .
spaced flat to dipping cross joints, rough planar, tight to oxidized, with vertical
7 4.8-5.6 100 100 fissures, poor to fair becoming good to excellent quality
8 5.6 -6.4 98 88
7 6 3.2-45 100 89 3.2-6.5 | GRANITIC GNEISS: Pink and grey, fine to medium crystalline, high strength,
7 45_59 100 99 slightly weathered to unweathered, wide spaced flat to dipping cross joints,
R rough planar, tight, occasional vertical joints with yellow oxidation stains, good
8 59-6.5 100 100 to excellent quality.

Originated: FP
Compiled: JFW
Checked: NR/CN
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Fourteen Mile Island Service Road Underpass

Highway 69 Four-Laning, Phase 2 /7
Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR (P—/Ml

PML Ref.: 06 TF032H, November 23, 2009

TABLE 2
ROCK CORE DESCRIPTION
CORE RECOVERY CORE DESCRIPTION
HOLE
NO. CORE DEPTH RECOVERY RQD DEPTH
NG m) %) (%) m) DESCRIPTION
8 7 43-5.0 100 100 |4.3-7.6 | GRANITIC GNEISS: Grey, fine crystalline, high strength, unweathered, close
8 50-65 08 98 to moderate spaced dipping cross joints, smooth planar, typically up to 1 mm
' ' thick and infilled with dark green mineralization (possible serpentine), excellent
9 6.5-7.6 100 100 quality.
9 6 4.4 -4.8 100 100 4.4—7.4 | GRANITIC GNEISS: Grey, fine to medium crystalline, high strength,
7 4864 100 100 unweathered, close to wide spaced flat to dipping cross joints, rough planar,
) ) tight to slightly oxidized, core separates readily on black biotite layers,
8 6.4-7.4 100 100 excellent quality.
10 7 42-49 100 52 3.9-4.2 | BOULDER
4.2 -7.3 | GRANITIC GNEISS: Pink and grey, fine to medium crystalline, with dipping
8 49-64 97 97 vein of pyrite, high strength, slightly weathered to unweathered, close to wide
9 6.4 —7.3 96 96 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.

Originated: FP
Compiled: JFW
Checked: NR/CN
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Fourteen Mile Island Service Road Underpass
Highway 69 Four-Laning, Phase 2 /7
Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR (P—/Ml

PML Ref.: 06 TF032H, November 23, 2009

TABLE 2
ROCK CORE DESCRIPTION
CORE RECOVERY CORE DESCRIPTION
HOLE CORE DEPTH RECOVERY RQD DEPTH
NO. NO. m) %) (%) m) DESCRIPTION
13 4 3.3-35 100 100 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
5 35-51 95 95 . - : - g : S
planar, tight to oxidized, occasional vertical joints with rust coloured oxidation
6 5.1-65 100 66 stains, excellent becoming fair quality at depth.
15 5 3.9-46 96 96 3.9-4.6 | PROBABLE BOULDER
6 4664 68 15 46-7.9 | GRANITIC GNEISS: Grey, fine to medium crystalline, high strength,
' ' moderately weathered (based on low recovery), close to very close spaced flat
7 6.4-79 80 22 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.

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,
! 6.4-729 100 94 excellent quality.
8 79-8.2 100 100
18 5 52-55 67 67 5.2-8.5 | GRANITIC GNEISS: Grey, medium crystalline, high strength, slightly
6 55_71 100 100 weathered to unweathered, wide (locally close) spaced flat to dipping cross
' ' joints, rough planar, oxidation stains on partings, fair becoming excellent
7 7.1-85 100 100 quality.
NOTE: RQD = Rock Quality Designation
Originated: FP
Compiled: JFW
Checked: NR/CN
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE IS THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVE

RAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT ( Stmm O.D. 60° CONE ANGLE } DRIVEN 8Y 475 J
IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

I cy (kPa) 0-12 12 - 25 25-50 | 50-100 | 100 - 200 | >200
VERY SOFT| _SOFT FIRM srieF__|verr stiFe | Haro
ESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED 8Y SPT N VALUES AS FOLLOWS:
[NTBrows/0.3m]] 0 -5 5-10 10-30 [ 30- 50 >50
VERY 100SE| LOOSE | COMPACT | DENSE _|veRr DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.

RECOVER

MODIFIED RECOVERY:

[ RQD (%) 0-25 25-50 50-75 75 - 90 20 - 100
VERY POOR POOR. FAIR GOOv» EXCELLENT
JOINTING AND_BEDDING :
SPACING 50mm 50 - 300mm| 0.3m - 1m | Im - 3m >3m
JOINTING VERY CLOSE CLOSE MOD. CLOSE] wWiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK]

Y

SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE INTACT CORE PIECES, 100mm<+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 1S:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

$S SPUT SPOON T P THINWALL PISTON m, kpg™!

WS WASH SAMPLE OS OSTERBERG SAMPLE Ce !

S T SLOTTED TUBE SAMPLE R C ROCK CORE Cs 1

8 S BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY € 1

€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y mi/y

T W THINWALL OPEN F S FOIL SAMPLE H m

FV FIELD VANE T, 1
STRESS AND STRAIN 1} %

v, kfo  PORE WATER PRESSURE ogyo kPa

3 1. “PORE PRESSURE RATIO 9 kpa

4 kpa TOTAL ‘NORMAL STRESS T, kpa

o’ “ ke EFFECTIVE NORMAL STRESS < kpa

T kpa SHEAR STRESS 3 -*

0, .00, kPa  PRINCIPAL STRESSES <y kea

€ % LINEAR STRAIN by =*

€ €, €, % PRINCIPAL STRAINS A kpa

E kpa MODULUS OF LINEAR DEFORMATION T, kPa

G kPa MODULUS OF SHEAR DEFORMATION s 1

n 1 COEFFICIENT OF FRICTION '

PHYSICAL PROPERTIES OF SOIL

£ kg/m° DENSITY OF SOLID PARTICLES n 1, %  POROSITY

75 kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1,%  WATER CONTENT

9 kg/m’ DENSITY OF WATER S, % DEGREE OF SATURATION

Y,  kN/m’ UNIT WEIGHT OF WATER w % uouip umiT

P kg/m® DENSITY OF SOIL wp % PLASTIC LIMIT

Y  kN/m' UNIT WEIGHT OF SOIL wg % SHRINKAGE LIMIT

fé kg/m’ DENSITY OF DRY SOOIt Ip % PLASTICITY INDEX = W - Wp

Y, kn/m® UNIT WEIGHT OF DRY SOIL Wak.

d I 1 LIGUIDITY INDEX = —

Bqr kg/m’ DENSITY OF SATURATED SOW PwL —w

Yat kN/m® UNIT WEIGHT OF SATURATED SOIL - ! SONBINENEY HOEAS Ip

P kg/m® DENSITY OF SUBMERGED SOIL DTPL DRIER THAN PLASTIC LIMIT

Y’ kN/m® UNIT; WEIGHT OF SUBMERGED SOIL APL ABOUT PLASTIC LIMIT

e 1,% VOID RATIO WTPL WETTER THAN PLASTIC LIMIT

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT OF CONSOLIDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH .
EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COHESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH

REMOULDED SHEAR STRENGTH
[

SENSITIVITY = —%
Tr

€mox 1«%  VOID RATIO IN LOOSEST STATE
€min %  VOID RATIO IN oeéusesr seure
o ! DENSITY INDEX =~e-r'£§:—:e-r-n—i;
D mm  GRAIN DIAMETER

D, mm  n PERCENT - DIAMETER

¢y ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL
q  m%/s RATE OF DISCHARGE

v m/s  DISCHARGE VELOCITY

i l HYDRAULIC GRADIENT

k m/s  HYDRAULIC CONDUCTIVITY

j  kn/m® SEEPAGE FORCE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 904.0 N; 221 614.7 E ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 03, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & W |RESISTANCE pLOT& pLasTic NATURAL | 00 - REMARKS
E2|3 big € moisTuRe - H3UDH - T &
= 0 <5|o 20 40 60 80 100 CONTENT z Q9
9 g w 132z L L L " w w | 5% | cransize
| p| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < ZZ|E O DISTRIBUTION
DEPTH 2|3 T > 3o < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208.9| Ground surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 i ~
20876 Topsoil I~Z 1l ss 4 o
0.3| silty clay, trace sand
Very stiff Brown Moist 208 150
2 |ss 13 o
3|ss| 207 138 o
206.8
2.1] clayey silt
trace sand, trace gravel
; 4 | SS 24 o 1 1 86 12
Very stiff 206
Stiff 5 |SS 8 o
205.0 6 | SS [10/8cm 205
3.9] End of borehole

Refusal on probable bedrock

Sample 6: Sampler bouncing

* Borehole dry

[ ] Penetration test

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:14 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 2 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 905.0 N; 221 598.0 E ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 02, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x w RESBTANCEPLOT;;Ei—_— NATURAL - REMARKS
Pgl3d PLASTIC st LQUID| |
= » <3| 20 40 60 80 100 LMIT - content  UMIT| 5 © &
=i g 2E|z ! . ! . . e w w | 54 | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 2 g < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
209.2| Ground surface - " 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil ~
5] 209
203_2 Clayey silt 1]ss 6 °©
° trace sand, trace gravel
Firm Brown Wet //*"‘
_—— — — 2 |SS 13 g 1 2 87 10
- 208
Silt seams
Stiff Mottled 3 | SS [9/15cm o
207.3 grey/brown
1.9
Sand seams 207
RC REC
Grey 4 NG | 100% RQD 76%
Granitic Gneiss bedrock
Slightly weathered to 206
unweathered
High strength
RC
Good to excellent quality. 5 NQ REC 95% 205 RQD 90%
204.3
4.9] End of borehole

Sample 3: Sampler bouncing

* 2009 06 02

Surface water observed
during drilling

K

[ ] Penetrometer test

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

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:15 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 3 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 916.7 N; 221 601.7 E ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 03, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
Holg e pLasTic MURAL Liquio| |
= » <3| 20 40 60 80 100 LMIT - content  UMIT| 5 © &
=i g 2E|z ! . ! . . e w w | 54 | cransize
ELEV Ele g 2 2 5| 2 |SHEAR STRENGTH kPa —— DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 2 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
207.4| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
200-21 Clayey silt 1iss| 5 207 °
) trace sand, trace gravel
Ve stiff Brown Moist
i 2 |SS 11 125 o
D 206
Stiff 3 |SS 6 [ ] o
205.3
2.1| silt, some clay
trace sand, trace gravel 205
4 | SS 14 Ho 1 4 82 13
Compact Brown Wet E}
Sand seams
204.1 5 | SS [4/15cm o
3.3 Grey Wet

End of borehole

Refusal on probable bedrock

Sample 5: Sampler bouncing

* 2009 06 03

Water level observed
during drilling

K

[ ] Penetrometer test

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:16 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

* 2009 06 02

K

Surface water observed
during drilling

[ ] Penetrometer test

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

RECORD OF BOREHOLE No 4 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 908.8 N; 221 597.0 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 02, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
i z pLasTIC NATURAL - 1oyp [= REMARKS
E2|0G Pie'C MoISTURE [ A
5 » L8| o 20 40 60 80 100 CONTENT Z 9
9k v |2Elz . . . . ! W w w | 54 | cransize
| m| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElsS| & < ZZ|E —0— DISTRIBUTION
DEPTH T|3|F > 3 8| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
209.2| Ground surface - " 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 i ~
20879 Topsoil I~Z 1l ss 5 209
0.3| clayey silt, trace sand
organic inclusions
Stiff Brown Moist /_""
N - 2 |SS 10 208 L o
207.7| Silt seams
1.5] silt
some sand, some clay 3 |SS 9 Ho 0 15 71 14
207.1
2.1] \Loose Grey Wet 207
Granitic Gneiss bedrock
RC REC
Unweathered 4 NQ | 100% RQD 60%
High strength 206
Fair to excellent quality.
5 | RC |REC 98% 205 RQD 90Y%
NQ b
RC | REC 204
6 [No | 100% RQD 100%
203.6
5.6| End of borehole

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:17 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 5 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 912.4 N; 221 596.5 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 02, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESISTANCE PLOT
E ol 2 == pLasTic MURAL Liquio| | REMARKS
= @ <3|3 20 40 60 80 100 |YMIT  conTENT Tz 0 &
9 g w 32|z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 3|z > 3 g < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
209.2| Ground surface - " 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil ~
Al 209
208'2 Clayey silt 1]ss 2 °
) trace sand, trace gravel
organic inclusions
Firm to Brown Wet 2 |Ss 12 208 " o
stiff
3 |SS 11 u —o 1 3 84 12
207
- AL
1 4 |ss 5 o
206.4| Sand seams
2.8
__ Grey 5 | NG |Rec o8k 206 RQD 65%
Granitic Gneiss bedrock
Slightly weathered to
unweathered
RC REC
6 RQD 41%
High strength NQ | 100% 205 Q ’
Poor to fair becoming good
to excellent quality.
RC REC
7 NG 100% 204 RQD 100%
8 ﬁg REC 98% RQD 88%
203

8
-4| End of borehole

* 2009 06 02

Surface water observed
during drilling

K

[ ] Penetrometer test

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

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:18 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontari
ntario Foundation Design
RECORD OF BOREHOLE No 6 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 907.7 N; 221 592.2 E ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 03, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
i} ¢ PLASTIC LIQUID =
E210 Lmir  MOISTURE “jgir| £ &
= 0 <5|o 20 40 60 80 100 CONTENT z Q9
9 g w 132z L L L " w w | 5% | cransize
| p| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < ZZ|E O DISTRIBUTION
DEPTH 2|3 T > 3o < | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
209.0| Ground surface v ot Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~ | °
zog'g Clayey silt 1]ss 1
) trace sand, trace gravel
organic inclusions
2 | SS 10 208
201.2 Firm Brown Moist

End of borehole

Refusal on probable bedrock

* 2009 06 03

Y  Surface water observed
= during drilling
¥ Surface water runoff

after drilling

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:19 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

Sample 5: Sampler bouncing

* 2009 06 01

Water level observed
during drilling

K

[ ] Penetrometer test

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

RECORD OF BOREHOLE No 7 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 918.7 N; 221 597.2 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 01, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
@ 2 pLasTic NATURAL 100 = REMARKS
E2|0G Pie'C MoISTURE [ A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9 g w 32|z L L L " w w | 5% | cransize
| p| ¥ =t 2 5| 9 [SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < Z>|E —0— DISTRIBUTION
DEPTH 2|3 T > 356 < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
209.0| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
202_2 Clayey silt 1]ss 8 °
) trace sand, trace gravel
organic inclusions
208 125
Very stiff Brown Wet 2 |Ss 11
z‘k
Firm Mottled 3 |SS 11 [ | o
grey/brown 207
silt seams 4|ss| o b 17 77 15
206.1
20%:3 Sand, trace gravel s Tss30750n 206
3.2 \:0mpact Grey Wet
Granitic Gneiss bedrock RC REC ’
6 | NG | 100% RQD 89%
Slightly weathered to 205
unweathered
High strength
Good to excellent quality. RC REC 204
7 NG 100% RQD 99%
RC REC 203
8 | NG | 100% RQD 100%
202.5
6.5] End of borehole

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:20 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 8 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 925.6 N; 221 553.1 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 03, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o | |RESISTANCEPLOT e MATURAL Loun| = | ReARKs
E2lS Pie'C MoISTURE Q! [ A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9 g w 132z L L L " w w | 5% | cransize
ELEV Ele g 2 2 5| 2 |SHEAR STRENGTH kPa —— DISTRIBUTION
DEPTH DESCRIPTION 3|7 S |2 8| < |0 UNCONFINED  + FIELD VANE Y )
5 z z & ©| L |@® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
209.5| Ground surface v ot Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 i ~
209.2 Topsoi 1 :",V o Org.
0.3 il 1 3 1|SS 3 5.8%
- Silty clay, trace san 209
Vi iff B W
tg?iiﬁl rown et 2 | ss 9 . °
208
3 |SS 6 [ | o
Silt seams 4 |ss 6 207 -
206.5
3.0[ Clayey silt, trace sand
Stiff to Grey  let 5|ss| 8 206 Ho 0 3 8413
hard
6 | SS [4/15cm o
205.2
4.3] Granitic Gneiss bedrock
7 |Re| REC 205 RQD 100%
Unweathered NQ | 100%
High strength
Excellent quality. 204
8 ﬁg REC 98% RQD 98%
203
RC REC
9 NQ 100% RQD 100%
201.9 202
7.6| End of borehole

Sample 6: Sampler bouncing

* 2009 06 03

¥  Surface water observed
= during drilling
¥ Surface water runoff

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:21 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE




Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

* 2009 06 04

Water level observed
during drilling

K

[ ] Penetrometer test

Sample 6: top 0.4m of
coring was done in
cobblées and boulders

RECORD OF BOREHOLE No 9 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 936.6 N; 221 558.1 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 04, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
NATURAL = REMARKS
Tyl s PLASTIC yoicrupe HQUD|
5 0w |<5]|5 20 40 60 80 100 [MT conrent Tz 0 &
9k v |2Elz . . . . ! W w w | 54 | cransize
| m| ¥ =t 2 5| 9 [SHEAR STRENGTH kPa
ELEV DESCRIPTION | 2|g z Z2o|E —_—o— DISTRIBUTION
DEPTH T|3|F > 3 8| < |© UNCONFINED + FIELD VANE Y )
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
209.6| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 i ~
2093 Topsoil I~Z 1l ss S
0.3| silty clay, trace sand
209
Firm to Brown Moist
stiff 2 | ss 9 125 °
208.1
1.5| clayey silt 208
trace sand, trace gravel 3 |SS 7 L] o
Stiff Grey Wet
4 | SS 7 207 Ho 1 3 84 12
206.6 R
3.0[ silty sand * v
some gravel , trace clay <«| 5 |ss 24 ° 15 43 34 8
Compact Grey Wet o 206
-_— — — — Ef:
205.2| cobbles and boulders
4.4 iti i RC [ REC
Granitic Gneiss bedrock 6 NG | 100% 205 RQD 100%
Unweathered
High strength
RC REC 0
Excellent quality. 7 NG | 100% 204 RQD 100%
203
RC REC
8 [No | 100% RQD 100%
202.2
7.4| End of borehole

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:22 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

Sample 6: Sampler bouncing

* 2009 06 03

Y  Surface water observed
= during drilling
¥ Surface water runoff

after drilling

[ ] Penetrometer test

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

RECORD OF BOREHOLE No 10 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 931.9 N; 221 553.7 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 03, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
NATURAL - REMARKS
Wy|x puasTic phctiRe LQub| &
5 0w |<5]|5 20 40 60 80 100 [MT conrent Tz 0 &
9k v |2Elz . . . . ! W w w | 54 | cransize
ELEV a|9|w| 2 |25|8& [SHEAR STRENGTH kPa
DESCRIPTION i - Z 22| E —o—— DISTRIBUTION
DEPTH <|3 z > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
209.4| Ground surface v ot Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 i ~
2091 Topsoil I~Z 1l ss ) o
0.3] Clayey silt 209
trace sand, trace gravel
ztl:';r;f to Brown Moist 5 | ss 9 - °
208
3 |SS 4 L] —c | 1 2 72 25
Silt seams 4 |ss 10 207 S
5 |SS 4 206
205.5 6 | SS [ 10/0cm
3.9
202-3 \Ssand seams '
4.2 \Boulder
Granitic Gneiss bedrock 7 | RC REC 205 RQD 52%
NG | 100% Q b
Slightly weathered to
unweathered
High strength RC 204
8 NO REC 97% RQD 97%
Fair to excellent quality.
203
9 ﬁg REC 96% RQD 96%
202.1
7.3] End of borehole

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:23 AM

+7 i ><5 . Numl_)gr_s refer to
Sensitivity

10

20
15—(:)—5

(%) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

End of borehole

* 2009 06 04

after drilling

[ ] Penetrometer test

Refusal on probable bedrock

Y  Surface water observed
= during drilling
¥ Surface water runoff

RECORD OF BOREHOLE No 11 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 930.0 N; 221 550.7 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 04, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESiyeD B GENETRATION
@ 2 pLasTic NATURAL 100 = REMARKS
£2|9 umit MOISTURE . “yrl £ & 8
= » L8| o 20 40 60 80 100 CONTENT Z 9
9| g w 132z L L L " w w | 5% | cransize
| p| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < Z 32| E —0— DISTRIBUTION
DEPTH 2|3 T > 3 8| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
209.3| Ground surface v ot Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.01 Topsoil ~Z °
209.0 ~
- 1 2
0.3| Clayey silt SS 6 09
trace to some sand
trace gravel
Very stiff Brown Wet 2|ss 1 - °
to firm 208
. _— — — — i 3 |ss 5 . °
Silt seams
207
4 | SS 8 o
5 |SS 6 206 o
_— — — — 4+ 6 |SS 6 1 14 70 15
Sand seams h
204.9 205
4.4 Grey

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:25 AM

+7 ,XS: Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 12 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 927.3 N; 221 549.4 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 03, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
i 3 [RESISTANCEPLOT — pLASTIC NATURAL | 10yp £ REMARKS
E2|0G Y moisTuRe MQUIDI T A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9| g w 132z L L L " w w | 5% | cransize
| p| ¥ o 2 5| 9 [SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < ZZ|E —0— DISTRIBUTION
DEPTH 2|3 z > 3 8| < |© UNCONFINED + FIELD VANE Y )
sl = Z |E©°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
209.4| Ground surface vt Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil :,_:’7
208:% Silty clay, trace sand 1]ss 6 209
Firm to Brown Moist
stiff
2 |SS 12 L] e 0O 1 55 44
208
3 |SS 6 u o
Silt seams 4 |ss 5 207 5
Grey 5|SS 8 206
— — — — A} 6|ss 12 o
205.1 Sand seams
4.3] End of borehole

Refusal on probable bedrock

* 2009 06 03

Y  Surface water observed
= during drilling
¥ Surface water runoff

after drilling

[ ] Penetrometer test

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:25 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 13 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 947.2 N; 221 505.7 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Wash Boring and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 04, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | W |RESISTANCE PLOT NATURAL | Remarks
i ¢ PLASTIC LIQUID
=210 LMt MOISTURE 1 =L 2
= 0 <5|o 20 40 60 80 100 CONTENT z Q9
=Rl w ] 22|z L L L L L We w w | 54 | cransize
ELEV DESCRIPTION Ele|a 2 2 5| 2 |SHEAR STRENGTH kPa —— DISTRIBUTION
DEPTH g 3|z > 3 g < | O UNCONFINED + FIELD VANE v %)
5 z z X ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
210.8| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
218:2 Clayey silt, trace sand 1]ss) 11 °
Stiff Brown Moist 210
2 |SS 12 R o
209.3 ¥
1.5| sand with silt " *| 3 [ss 33 o 18 48 27 7
some gravel, trace clay _‘_' 209
Dense Brown Wet {)F
cobbles and boulders .Cl
) 208
44
207.5 Ne
3.3| Granitic Gneiss bedrock 4 | RCT REC RQD 100%
—1_NQ 166%
Slightly weathered to 207
unweathered
High strength 5 | KG |Rec 95k RQD 95%
Excellent becoming fair 206
quality at depth.
6 | K6 | 1ok 205 RQD 66%
204.3
6.5] End of borehole

* 2009 06 04

Water level observed
during drilling

K

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

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:26 AM

+7 i ><5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE




Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

\:ome silt, trace clay

ompact Brown Wet

End of borehole

Refusal on probable boulder

* 2009 06 05

Y Water level observed
= during drilling
Yy Water level measured

after drilling

[ ] Penetration test

RECORD OF BOREHOLE No 14 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 958.3 N; 221 510.8 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 05, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
& 2 pLasTic NATURAL | 100 - REMARKS
2 MOISTURE - T
& <29 20 40 60 80 100  [MT UMl S & &
» ARz CONTENT z 9
9 g w 132z L L L " w w | 5% | cransize
ELEV a8 |¥| 3 |25|8 [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION < 2|z S 3 g < | O UNCONFINED + FIELD VANE Y %)
sl = Z |E©°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
210.3| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
218.% Clayey silt 1|SS 10 210
) trace sand, trace gravel
*
Stiff Brown Wet Y
2 |SS 14 L o
¥*|209
— — —— —— [ 3 |ss 8 1 4 81 14
silt seams e
207.9 208
2.4 O
207°¢ Gravelly sand /1.4 4 | SS 25 35 48 14 3
2.7

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:27 AM

+7 ,XS: Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

drilling water

[ ] Penetration test

*k

recorin

RQD and
values.

C.F.S.S.A. denotes

recovery

Augers

Sample 4: Sampler bouncing

* Borehole charged with

Difficulties with
extragtln% core caused
0 be

re U|reg, affecting

Continuous Flight Solid Stem

RECORD OF BOREHOLE No 15 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 953.5 N; 221 506.5 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE C.F.S.S.A. and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 05, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
& 2 pLasTic NATURAL o - REMARKS
E2|0G Pie'C MoISTURE [ A
= » L8| o 20 40 60 80 100 CONTENT Z 9
9 g w 32|z L L L " w w | 5% | cransize
o |gp| ¥ o 2 5| @ |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < Z2|E ——0—— DISTRIBUTION
DEPTH <|3 T > 3 8| < |0 uNCONFINED + FIELD VANE Y %)
sl = Z |E©°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
210.5| Ground surface * | Y 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
210.3 - 1|SS 8 L}
0.2| Clayey silt, trace sand 210
Stiff Brown Moist
silt layers ] 2 | ss 12 °
209
— — — — M3 |ss| 15 o
sand seams
208.1
2.4| sand RN 4 | ss | 10/8cm 208
trace silt, trace gravel y
cobbles and boulders 'g)l
Very dense Brown Wet ;af:
. €] 207
206.6 ()'
3.9] Probable boulder
5 | KG |Rec o6k RQD 96%
205.9 206
4.6] Granitic Gneiss bedrock
Moderately weathered
High strength 6 | NG |REc 68k 205 RQD 15%**
Very poor quality.
204
7 | RC IrRec so% RQD 22%**
NQ
203
202.6
7.9| End of borehole

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:28 AM

+7 i ><5 : Numbers refer to

Sensitivity

5 (%) STRAIN AT FAILURE
10



o®¥£yf Peto MacCallum Ltd
Foundation Design

RECORD OF BOREHOLE No 16 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 957.1 N; 221 505.9 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 09, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT
NATURAL REMARKS
i 9 3 & EIIFVIA;?TIC MOISTURE LIQUI? Lk A
5 » L8| o 20 40 60 80 100 CONTENT Z 9
9k v o |2Elz . . . . ! W w w | 54 | cransize
| p| ¥ =t 2 5| 9 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < ZZ|E —0— DISTRIBUTION
DEPTH 2|35 z > 356 < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L |@® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
210.5| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil :,_:’7
210.3 - 1|SS 7 o
0.2| Silty clay, trace sand 210
209.6| Firm to Brown Moist
0.9 \stiff T 2 |ss 10 1 4 68 27
Clayey silt el
trace sand, trace gravel —— _ 209
Stiff Brown Moist °
z‘k
207.9| sand layers 4 | SS [14/15cm 208
2.6| sand, trace gravel 'O
cobbles and boulders y
0l
Very dense Brown Wet D'C 207
O<. 5 | S | 20/5cm
rc
Ay 206
L
205.5 . €]
5.0 Granitic Gneiss bedrock
Unweathered 205
6 ﬁg REC 95% RQD 95%
High strength
Excellent quality.
204
RC REC
7 NG 100% RQD 94%
203
RC REC
202.3 8 | NG | 100% RQD 100%
8.2] End of borehole
Samples 4 & 5: Sampler
bouncing
* 2009 06 09
Y  \Water level observed
= during drilling

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:29 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 17 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 949.3 N; 221 501.2 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 04, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o |4 |RESISTANCE PLOT =" e MATURAL Loun| = | ReMARs
E2|3 big € moisTuRe - H3UDH - T &
= 0 <5|o 20 40 60 80 100 CONTENT z Q9
9 g w 132z L L L " w w | 5% | cransize
ELEV Ele g 2 2 5| 2 |SHEAR STRENGTH kPa —— DISTRIBUTION
DEPTH DESCRIPTION 3|7 S |3 8| < |0 UNCONFINED  + FIELD VANE Y )
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
210.7| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
218'2 Clayey silt, trace sand 1]ss 9 °
209.9| stiff Brown Moist «|210
0.8 silt \vA
1 *
some clay, trace sand 2|ss 12 Y 1 0 4 8 11
C Tt B Wet
s08.9| COmPAC rown e 209
1.8| sand, trace gravel MNERES 27 o
20823._4:13 Compact Brown Wet -

End of borehole

Refusal on probable bedrock

* 2009 06 02

Y Water level observed
= during drilling
Yy \Water level measured

after drilling

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:30 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 18 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 960.4 N; 221 506.3 E ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE _C.F.S.S.A. + Wash Boring and Rotary Diamond Coring COMPILED BY N.R.
DATUM _Geodetic DATE June 08, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & ; RESISTANCE pLOTa pLastic NATURAL |01 - REMARKS
E2|0 MOISTURE - T
5 o |23|5 20 40 60 80 100 [|UMT content UMT| S O &
9k v o |2Elz . . . . ! W w w | 54 | cransize
| p| ¥ 3 2 5| 9 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < ZZ|E O DISTRIBUTION
DEPTH 2|3 T > 8 © | £ | O UNCONFINED + FIELD VANE Y %)
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
210.4| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
210-21 Crayey silt 1iss| &8 210 °
) trace sand, trace gravel
Stiff to Brown Moist
very stiff 2 |Ss 15 [] o
s yf 209
silt seams 3 |SS 15 o
||
i ond T 208
with sand 4|ss| 13 irs 4 22 62 12
207.6
2.8| sand O
trace silt, trace gravel _O‘
cobbles and boulders )_ 1 207
0] 1 206
L
205.2 s €]
5.2| ¢ itic Gnei bedrock
ranitic Gneiss bedroc 5 ﬁg REC 67% 205 RQD 67%
Slightly weathered to
unweathered
High strength
6 | RG | T 204 RQD 100%
Fair becoming excellent
quality.
203
RC REC
7N | 100% RQD 100%
201.9 202
8.5 End of borehole
* 2009 06 08
Y Water level observed
= during drilling
[ ] Penetrometer test
C.F.S.S.A. denotes
Continuous Flight
Solid Stem Augers

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:31 AM
+7 ><5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

End of borehole

Refusal on probable boulder

* 2009 06 08

Y Water level observed
= during drilling
Y \Water level measured

after drilling

RECORD OF BOREHOLE No 19 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 961.9 N; 221 488.3 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 08, 2009 CHECKED BY C.N.
SOIL PROFILE SAMPLES |, | u |RESieD B oENETRATION
Bl < pLasTic NATURAL |\ £ REMARKS
5 <2|8 20 40 60 80 100 |UMT QNN Tl 55 &
5 %) £5|2 { h ! ( 0 CONTENT zZ2
3| & u Elz W w wo| 2% GRAIN SIZE
| p| ¥ =t 2 5| 9 |SHEAR STRENGTH kPa
ELEV DESCRIPTION E|l g2 < z9|E —_—o— DISTRIBUTION
DEPTH 2|3 z > 3o < | O UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
210.0| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
208_523 Clayey silt, 1]ss 8 P
) some sand, trace gravel
*
Stiff Brown Moist v 209
to wet 2 |SS 13 ¥ o
silt layers
208.2 3[Ss| 14 Ho 2 17 68 13
1.8| sand Ul
trace silt, trace gravel * 208
207.6 * * [ 4 [Ss[15715cm
2_4] \Compact Brown Wet

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:32 AM

+7 ,XS: Numl_)gr_s refer to
Sensitivity
10

5 (%) STRAIN AT FAILURE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP1 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 956.5 N; 221 500.1 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 09, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | uw |RESSTANGEPLOT ATURAL REMARKS
bylg { PLAsTIC pATRRE Liou| | &
= » <3| 20 40 60 80 100 LMIT - content  UMIT| 5 © &
9| g w 132z L L L " w w | 5% | cransize
o |qg| ¥ o 2 5| 9 |SHEAR STRENGTH kPa
ELEV. DESCRIPTION = S < = > ——0—— DISTRIBUTION
DEPTH < 2|z > 3 g < | O UNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
210.4| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
210-21 Clayey silt 210
) trace sand, trace gravel
Stiff Brown Moist
209
*
- - — hvA
sand layers 1 208
207.7
2.7| End of borehole

Refusal on probable boulder

* 2009 06 09

Water level observed
= during drilling

NOTE: Consistency estimated
from observed auger
resistance to advance the
probe hole.

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:32 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP2 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 944.4 N; 221 502.2 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 09, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w | DENAMIC CONE PE
E " g == pLasTic MURAL Liquio| | REMARKS
5 0w |<5]|5 20 40 60 80 100 ["MT content LMTI 3 © &
9k v |2Elz . . . L ! W w w | 54 | cransize
o |gp| ¥ o 2 5| 9 [SHEAR STRENGTH kPa
ELEV. DESCRIPTION Els| & < Z 2| E ——0—— DISTRIBUTION
DEPTH <|3 T > 3 8| < |o UNCONFINED + FIELD VANE Y %)
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
210.9| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0] Topsoil I~
218:; Clayey silt, trace sand
Stiff Brown Moist
210
silt layers T
- Z*
sand layers 209
208.5
2.4| sand, trace gravel {)
cobbles and boulders y
O] 208
207.7| Compact Brown Wet n
3.2

End of borehole

Refusal on probable boulder

* 2009 06 09

Water level observed
= during drilling

NOTE: Consistency and
relative density estimated
from observed auger
resistance to advance the
probe hole.

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:33 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP3 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 951.1 N; 221 511.9 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 09, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
By, RESISTANCEPLOT — pLASTIC NATURAL | 10yp £ REMARKS
Ez| 9 LM MOISTURE  “jjuir| E § &
5 » L8| o 20 40 60 80 100 CONTENT Z 9
9k v |2Elz . . . . ! W w w | 54 | cransize
ELEV a8y 3 |2 5|8 |SHEAR STRENGTH kPa
DESCRIPTION ElE & e zZ29| g ——o———i DISTRIBUTION
DEPTH T|3|F > 3 8| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
210.5| Ground surface u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
218:3 Topsoil I~z
0.3| clayey silt, trace sand 210
Stiff Brown Moist
silt layers 1
209
. - — Al v
sand layers v
208.2
2.3| sand, trace gravel e
cobbles and boulders ED y 208
207.6 a

2.9] \Compact Brown Wet
End of borehole

Refusal on probable boulder

* 2009 06 09

Y Water level observed
= during drilling

Y \Water level measured
= after drilling

NOTE: Consistency and
relative density estimated
from observed auger
resistance to advance the
probe hole.

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:33 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No AP4 1 of 1 METRIC
W.P. 5271-05-01 LOCATION Coords: 5 096 964.6 N; 221 511.5 E ORIGINATED BY F.P.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Solid Stem Augers COMPILED BY N.R.
DATUM _Geodetic DATE June 09, 2009 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | W |RESISTANCE PLOT
NATURAL REMARKS
2ol . PLASTIC moisTure HQUID1 £ A
5 o <5|o 20 40 60 80 100 CONTENT z Q9
9k v |2Elz . : . . ! W w w | 54 | cransize
o qg| ¥ o 2 5| 9 [SHEAR STRENGTH kPa
ELEV DESCRIPTION E| 2] e zZ29| g ——o———i DISTRIBUTION
DEPTH 2|3 T > 3 8| < |© UNCONFINED + FIELD VANE Y )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
210.1| Ground surface vt Y 20 40 60 80 100 20 40 60 kN/m® |[GR SA SI CL
0.0| clayey silt, trace sand 210
Stiff Brown Moist
silt layers 209
207.8 208
2.3| sand, trace gravel {)
cobbles and boulders 'C)]
c t B Wet Y
206.9| compac rown e D, 207
3.2] End of borehole

Refusal on probable boulder

* 2009 06 09

¥  Surface water observed
= during drilling

¥ Surface water runoff
= after drilling

NOTE: Consistency and
relative density estimated
from observed auger
resistance to advance the
probe hole.

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:34 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

W.P. 5271-05-01

RECORD OF BOREHOLE No SR-1 1

Service Road Underpass

Co-ords. 5 096 939.8 N; 221 555.6 E

METRIC

ORIGINATED BY _M.R.

* 2004 05 26

1«

after drilling

suspect bedrock

Water level measured

RC** Rock core attempted
after refusal on

DIST 54 HWY 69 BOREHOLE TYPE _C.F.H.S.A. & NQ Rock Coring COMPILED BY M.R.
DATUM _Geodetic May 26, 2004 CHECKED BY D.W.K.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, | w |RESSTANGE PLOT ATURAL | rewarks
Wy|x puasTic phctiRe LQub| &
= » <3| 20 40 60 80 100 CONTENT Tz 0 &
9 g w 132z L L L " w w | 5% | cransize
ELEV a8 |¥| 3 |25|8 [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH DESCRIPTION 3|7 S |2 8| < | O UNCONFINED  + FIELD VANE Y )
sl = Z |E°| L |e QUCKTRIAXIAL X LABVANE [ WATER CONTENT (%)
218:8 Ground Surface v w 20 40 60 80 100 20 40 60 kN/m®* |GR SA SI CL
Jopsoil 1
210.2
0.1] sijlty clay, trace sand 5S 7 210
silt lenses
Firm Brown APL
thin layers of silt 209
SS 4
208
206.9
34 SS | 50/5¢cm 207
506.8 Sand, fine to medium T
3.5 . 0
oose Brown Wet Ok RC [ pows
Boulders and gravel ,-C NQ
205.g| in silty sand matrix T 206
4.5
\Dense Grey Wet
Bedrock
RC REC
Granitic Gneiss NO | 95% 205 RQD  90%
High strength
Good quality 204
RC REC
NQ 97% RQD 82%
203
202.7
7.6] End of borehole

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:35 AM

+7 i ><5 . Numbers refer to

20
Sensitivity 15 <:> 5

10

(%) STRAIN AT FAILURE



@ en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No SR-2 1 of 1 METRIC
Service Road Underpass
W.P. 5271-05-01 LOCATION Co-ords. 5 096 917.7 N; 221 606.2 E ORIGINATED BY M.R.
DIST 54 HWY 69 BOREHOLE TYPE _ Continuous Flight Hollow Stem Augers COMPILED BY M.R.
DATUM _Geodetic DATE May 26, 2004 CHECKED BY D.W.K.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES W |RESISTANGE PLOT
E ol 2 == pLasTic MURAL Liquio| | REMARKS
= @ <3|3 20 40 60 8 100 |UM CONTENT Tz 0 &
9| g w 132z L L L " w w | 5% | cransize
ELEV &lald 2 2 5| 2 [SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 3|z > 3 g < | O UNCONFINED + FIELD VANE v )
5 z z & ©| L | @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
208-01 Ground Surface w« | U 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
Jopsoil 1A
208.9
0.1 silty clay, trace sand 1]ss 4
Firm Brown Moist
207.8 208
1.2] clayey silt, trace sand
Elrm Brown Wet 5 |ss 8
o 207
stiff
206.3
2.7| End of borehole

Refusal on probable bedrock

* Borehole dry on _ .
completion of drilling

ON_MOT VER 3A 06TF032H.GPJ ON_MOT.GDT 10/22/2009 11:32:35 AM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10
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e - -t — 3 vl - SAND CONE Blows/0.3m (60 Cone, 475 J/blow)
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Fourteen Mile Island Service Road Underpass
Highway 69 Four-Laning, Phase 2

Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR
PML Ref.: 06 TF032H, November 23, 2009

APPENDIX A

Site Photographs



Fourteen Mile Island Service Road Underpass Dﬂ/l;)
Highway 69 Four-Laning, Phase 2 (’_—"/l"'
Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR

PML Ref.: 06TF032H, November 2009

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).

Appendix A, Page 1 of 1



Fourteen Mile Island Service Road Underpass
Highway 69 Four-Laning, Phase 2

Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR
PML Ref.: 06 TF032H, November 23, 2009

APPENDIX B

Rock Core Photographs



Fourteen Mile Island Service Road Underpass
Highway 69 Four-Laning, Phase 2 /7
Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR (m

PML Ref.: 06TFO032H, November 2009

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 obtamed 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.

Appendix B, Page 1 of 3



Fourteen Mile Island Service Road Underpass
Highway 69 Four-Laning, Phase 2 /7
Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR (P/ML

PML Ref.: 06TFO032H, November 2009

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.
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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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Fourteen Mile Island Service Road Underpass
Highway 69 Four-Laning, Phase 2

Site No. 44-431, W.P. 5271-05-01, Index No.: 1865FIR @B

PML Ref.: 06TFO032H, November 2009

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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