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Peto MacCallum Ltd.

CONSULTING ENGINEERS

PART A
FOUNDATION INVESTIGATION REPORT
for
New Patrol Yard
Highway 69 at Highway 637
GWP 5094-06-00
District of Sudbury, Ontario

1. INTRODUCTION

This report summarises the results of a preliminary foundation investigation carried out for a new
Patrol Yard located in the vicinity of the future Highway 69 / Highway 637 interchange within the
District of Sudbury, Ontario. The study was conducted for Morrison Hershfield Limited on behalf

of the Ministry of Transportation of Ontario (MTO).

Part A of the report provides subsurface information pertaining to a preliminary location of the
Patrol Yard building within the proposed site and is considered suitable for planning and
preliminary design purposes but should not be used for detail design. A foundation investigation

at the final building location may be required.

Information from a preliminary hydrogeological investigation carried out at the site by
Peto MacCallum Ltd. (PML), Report Reference No. 07TX045 dated January 6, 2009, GEOCRES
No. 41H066 has been used in the preparation of this report.

All elevations in this report are expressed in metres.

2. SITE DESCRIPTION AND GEOLOGY

The site is located to the northwest of the new Highway 69 and Highway 637 interchange,
between the new and existing Highway 69 alignments in the Township of Servos, Municipality of

Archipelago, Ontario.

The subject site is currently vacant and heavily wooded. The site is located on a well-drained

tableland, its central part being relatively flat and sloping down in the east-southeast direction.

16 Franklin Street South, Kitchener, Ontario N2C 1R4
Tel- (519) 893-7500 Fax: (519) 893-0654

E-mail: kitchener@petomaccallum.com
BARRIE, HAMILTON, KITCHENER, TORONTO
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A drainage ditch runs along the western boundary of the site parallel to the existing Highway 69. A
low-lying swamp area exists along the northwestern part of the site. This site forms part of the

Rock Bay drainage area located in the headwaters of the Murdock River (Lovering Lake) watershed.
In general, the mineral soil cover is less than 1 m thick and locally less than 0.2 m thick. There
are numerous bedrock outcrops over the area. The site is located within a structural subdivision
of the Canadian Precambrian Shield identified as the Grenville Province. In particular, the site is
in the Servos Pluton area, where pink and grey gneiss is predominant.

Selected photographs of the site are provided in Appendix A.

3. INVESTIGATION PROCEDURES

The field work for this study was carried out during the period of August 19 to 22, 2011 and
comprised 13 boreholes advanced to depths of 0.0 to 3.6 m at the locations shown on
Drawing PY-1, attached. Previous boreholes N1, N5D, N5M and N5S were also considered for

completeness. Further details are summarised in the following table:

BOREHOLE DEPTH (m)
No. AUGER | ROCK CORE* | TOTAL
F1 0.1 - 0.1
F2 0.0 - 0.0
F3 0.0 3.3 3.3
F4 0.2 - 0.2
F5 0.0 - 0.0
F6 0.4 3.2 3.6
F7 0.4 - 0.4
F8 0.1 - 0.1
F9 0.1 - 0.1
F10 0.0 3.1 3.1
F11 0.8 - 0.8
F12 0.0 3.1 3.1
F13 0.0 - 0.0
N1 0.0 9.3 9.3
N5D 0.1 9.1 9.2
N5M 0.8 6.9 7.7
N5S 0.2 45 4.7

* NQ diamond rock coring equipment
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The locations of the boreholes were programmed by PML and reviewed by MTO. The actual
borehole locations and ground surface elevations at the boreholes were established in the field

and provided by Tulloch Geomatics Inc.

The boreholes were advanced using a combination of methods including hand augering,
excavating and rotary diamond drilling, powered by a track-mounted CME-850 drill rig supplied
and operated by a specialist drilling contractor working under the full-time supervision of a
member of our engineering staff. Four boreholes for the current study were extended 3.1 to 3.3 m
into bedrock using NQ diamond rock coring equipment.

Soils were identified in the field in accordance with the MTO Soil Classification procedures. All of
the recovered soil and rock samples were returned to our laboratory for detailed visual
examination and classification. The results of the field investigation are reported on the appended
Record of Borehole sheets. A detailed description of the rock cores is given in Table A and in
Table CN (Appendix C). Photographs of the rock cores are shown in Appendix B.

The results of four previously drilled boreholes advanced by PML within the proposed building
area are included in the PML report No. 07TX045 referenced above. The locations of the

boreholes are shown on Drawing PY-1 and their records enclosed in Appendix C.

The groundwater conditions at the borehole locations were assessed during augering or
excavating by visual examination of the soil and the sampler as the samples were retrieved and,
when appropriate, by measurement of the water level in the open borehole. Upon completion of
drilling, the boreholes were backfilled with a bentonite-cement mixture in accordance with the
MTO guidelines and Ontario Regulation 903 for borehole abandonment procedures.

4. SUMMARISED SUBSURFACE CONDITIONS

4.1 General

Reference is made to the appended Record of Borehole sheets for details of the subsurface
conditions including soil classifications, bedrock descriptions, inferred stratigraphy, boundary

elevations and groundwater observations.
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The borehole locations and stratigraphic profile prepared from the borehole data are shown on
Drawing PY-1. The boundaries between soil strata have been established at the borehole

locations only. Between and beyond the boreholes, the boundaries are assumed and may vary.

The subsurface stratigraphy revealed in the boreholes drilled at the site generally comprised
exposed bedrock or a surficial topsoil and silty/sandy soils mantling shallow bedrock. Cobbles
and boulders were encountered in 2 boreholes. Bedrock was exposed at seven borehole
locations at elevation 241.2 to 244.4 and contacted / inferred in the remaining ten boreholes at
depths of 0.1 to 0.8 m (elevation 241.0 to 243.6). The strata encountered are summarised below.

4.2 Topsoil

Surficial topsoil was present in boreholes F1, F4, F6 to F9, F11, N5D, N5M and N5S. The silty
topsoil was 100 to 200 mm thick and penetrated at elevation 241.6 to 243.9.

4.3 Silt/Silty Sand

Directly beneath the topsoil at depths of 0.1 to 0.2 m (elevation 241.7 to 243.9) in boreholes F4,
F6, F7, F11 and N5M was cohesionless silt / silty sand. This unit had a thickness of 100 to
300 mm and was penetrated at depths of 0.2 to 0.4 m (elevation 241.7 to 243.6), with the
exception of borehole N5M where the silty sand was 700 mm thick, contained cobbles and
boulders and extended to a depth of 0.8 m (elevation 241.0) The moisture content of the silt in
borehole F7 was indicative of moist becoming wet conditions just above the bedrock surface
(36%).

4.4 Sandy Gravel

A discontinuous layer of sandy gravel was identified below the silt at 0.4 m depth (elevation 243.5)
in borehole F11. This layer was 400 mm in thickness and contained cobbles and boulders. The
sandy gravel was penetrated at a depth of 0.8 m (elevation 243.1). One grain size analysis
carried out on a soil sample indicated a gravel content of 49%, sand content of 39% and silt and
clay content of 12%. The water content was 3% indicating dry conditions.
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4.5 Bedrock

The depth to and surface elevation of the bedrock identified in the boreholes drilled at the site is

summarised in the following table:

BOREHOLE DEPTH TO ROCK BEDROCK
No. (m) ELEVATION
F1 0.1 241.9
F2 0.0 244.4
F3 0.0* 242.9*
F4 0.2 241.7
F5 0.0 242.7
F6 0.4* 243.6*
F7 0.4 242.8
F8 0.1 242.7
F9 0.1 241.9
F10 0.0 244.1*
F11 0.8 243.1
F12 0.0* 243.9*
F13 0.0 242.6
N1 0.0* 241.2*
N5D 0.1* 241.7*
N5M 0.8* 241.0*
N5S 0.2* 241.6*

* Confirmed by rock core

Bedrock was exposed at elevation 241.2 to 244.4 in boreholes F2, F3, F5, F10, F12, F13 and N1.
In the remaining boreholes, the bedrock surface was confirmed by rock coring or inferred by
refusal at depths of 0.1 to 0.8 m (elevation 241.0 to 243.6). The bedrock is generally classified as

a grey to dark grey granodiorite gneiss. A detailed description of the rock cores retrieved from
boreholes F3, F6, F10 and F12 is given in Table A. For a description of the rock cores retrieved

from boreholes N1, N5D, N5M and N5S, refer to Table CN in Appendix C.
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The measured core recovery varied between 95 and 100%. The Rock Quality Designation (RQD)
determined from the rock cores was in a range of 69 to 100%, locally 50%, indicating a fair to
excellent quality rock.

4.6 Groundwater

Groundwater was not observed in any of the current boreholes during or upon completion of
drilling. The piezometric water levels in boreholes N1, N5D, N5M and N5S were at depths of 0.9
to 5.2 m below the bedrock surface (elevation 236.0 to 240.3).

Minor seepage of perched water should be locally anticipated at the soil / bedrock interface within

depressions in the bedrock surface.

Groundwater levels are subject to seasonal fluctuations and precipitation patterns.

5. MISCELLANEOUS

The field work was carried out under the supervision of Mr. F. Portela, and direction of
Mr. G.O. Degil, PhD, P.Eng., Senior Foundation Engineer. The equipment was supplied by

Landcore of Chelmsford, Ontario.

The report was prepared by Mr. Grigory O. Degil, PhD, P.Eng., Senior Foundation Engineer and
reviewed by Mr. C.M.P. Nascimento, P.Eng., Project Manager. Mr. Brian R. Gray, MEng, P.Eng.,

MTO Designated Principal Contact carried out an independent review of the report.
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TABLE A
ROCK CORE DESCRIPTIONS

CORE RECOVERY

CORE DESCRIPTION

HOLE CORE DEPTH RECOVERY | RQD DEPTH
NO. NO. m) (%) (%) m) DESCRIPTION
F3 1 0.0-1.6 100 94 0.0-3.3 GRANODIORITE GNEISS: Grey to dark grey, fine to medium grained,
dipping bands, high strength, with 250 mm thick layer of pink pegmatite,

2 16-33 95 78 coarse crystalline, medium strength, unweathered to slightly weathered,
moderate to wide (locally very close to close) spaced flat to dipping cross
joints, rough planar, tight to slightly altered with red iron oxide on partings,
good to excellent quality.

F6 1 04-20 100 92 04-36 GRANODIORITE GNEISS: Grey to dark grey, fine to medium grained,
dipping bands, high strength, unweathered to slightly weathered, close to

2 20-36 o8 98 moderate becoming wide spaced flat to dipping cross joints, rough planar,
tight to slightly altered (locally friable) with red iron oxide on partings, minor
silt in some joints, excellent quality.

F10 1 0.0-1.6 100 90 0.0-31 GRANODIORITE GNEISS: Grey to dark grey, fine to medium grained,
dipping bands, high strength, unweathered to slightly weathered, close to

2 16-31 100 100 moderate (locally very close) spaced flat to dipping cross joints, rough
planar, tight to slightly altered with red iron oxide scale on partings, minor
silt in some joints, excellent quality.

F12 1 0.0-1.6 100 97 0.0-3.1 GRANODIORITE GNEISS: Grey to dark grey, fine to medium grained,
dipping bands, high strength, unweathered, close to wide (locally very

2 16-31 100 96 close) spaced flat to dipping cross joints, rough planar, tight to slightly
altered with minor silt in some joints, excellent quality.

NOTE: RQD = Rock Quality Designation

Originated: JFW
Compiled: FP

Checked: GD/CN

Table A, Page 1 of 1
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N VALUE: THE STANDARD PENETRATION TEST [SPT) N VALUE IS THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD 3imm C.D. SPLIT BARREL
SAMMLER TO PENETRATE 0.3m INTO UNDISTURRED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 61.5kg, FALLING
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SOILS ARE DESCRIRED &Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

COMPQSITION: SECONDARY SOIL COMPONENTS ARE DESCRIBED ON THE BASIS OF PERCENTAGE BY MASS OF THE WHOLE SAMPLE AS FOLLOWS:
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[_TRACE | _SOME | WIH | ADECIVE(SATY) | AND{ANDSL

CONSISTENCY: COHESIVE SOIS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH | c,] AS FOLLOWS:

I ey tkPo) 0-12 12-25 25-56 | 50-100 | 100-200]| »>200
VERY SOFT SOrT FIRM STIFF VERY STIFF HARD

DENSENESS: COMESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY S5PT N VALUES AS FOLLOWS:
[N{eiows70.3mi] 0 -3 5-10 10-30 | 30-30 >50
\vewricose] _icose | comracr | oEwse  |vewr oewse

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

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

MODIFIED RECOVERY: 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, 151

| raoi%) 0-23 25 - 50 50 - 75 75 - 90 90 - 100
very POOR| FOOR. FATR GOOD | EXCELLENT

SPACING | 30mm | s50-300mm{ 0.3m-1tm | Im-3m | >im
JOINTING  |vésr ctose| ciose | moo.ciose]  wipe | veer wioe
BEDDING | VERY THIN THIN mepiuM | THICK  |VERY THICK

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
58 SPLIT SPOON TP THINWALL PISTON m,  kPa"! COEFFICIENT OF VOLUME CHANGE
W3 WASH SAMPLE O35 OSTERBERG SAMPLE Ce ! COMPRESSION INDEX
ST SWOTIED TUBE SAMPLE RC ROCK CORE Cs 1 SWELLING INDEX
B 5 BLOCK SAMPLE P M TW ADVANCED HYDRAULICALLY 3 1 RATE OF SECONDARY CONSOLIDATION
€35 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPE H m DRAINAGE PATH
FV FELD VANE T, 1 TIME PACTOR

STRESS AND STRAIN v %  DEGREE OF CONSOLIDATION
vy ko PORE WATER PRESSURE Oy kPa  EFFECTIVE OVERBURDEN PRESSURE
3 | " PORE PRESSURE RAMIO o/ kPo  PRECONSOLIDATION PRESSURE °
o kPa  TOTAL NORMAL STRESS % kfa  SHEAR STRENGTH ;
o' "o EFFECTIVE NORMAL STRESS 3 kPa  EFFECTIVE COWESION INTERCEPT
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E kPo  MODULUS OF LINEAR DEFORMATION T, kPo  REMOULDED SHEAR STRENGTH
G kpo MODULUS OF SHEAR DEFORMATION st 1 SENSITIVITY » _T"_
» 1 COEFFICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL

A ko/m’ DENSITY OF SOLID PARTICIES o 1L% poROSITY Cmax L% VOID RATIO IN LOQSEST STATE
); kN/m® UNIT WEIGHT OF SOLID PARTICLES w 1, % WAIER CONTENT €nin 1.%  VOID RATIO IN DENSEST STATE
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P ke/m’ pEnsiTy of son w % PLASTIC LiwiT Oy mm o PERCENT - DIAMETER
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Refusal on probable bedrock

Borehole coincides with
pavement test hole TH36

* Borehole dry

RECORD OF BOREHOLE No F1 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 095.9 N ; 322 011.1 E ORIGINATED BY G.I.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | , w |RESISTANGE PLOT NATURAL REMARKS
) C() PLASTIC \Gisture LIQUID| =
5 " <5 | 20 40 60 80 100 ["MT content LMTI 3 © &
Sy w 2E |z . . . . ! W w w | 54 | cransize
a|p| ¥ o 2 5 | © |[SHEAR STRENGTH kPa
ELEV DESCRIPTION £l2)e 3 zZ2 | E ——o———i DISTRIBUTION
DEPTH <|S|F > 3 & | < |© UNCONFINED + FIELD VANE Y %)
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
242.0| Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
719 N\ Topsoil /
0.1| End of borehole

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 12:52:17 PN%
+

,)(5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE




)~ Ontario ~

Foundation Design

RECORD OF BOREHOLE No F2 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 078.0 N ; 322 030.0 E ORIGINATED BY G.I.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w [DYNAMIC CONE FE
E w | 2 _ pLasTic MURAL Liquio| | REMARKS
5 0 <3| 20 40 60 80 100 [|UMT content UMT| 5 O &
i 8 2E |z - . : . . W w w | 54 | cransizE
a|p| ¥ o 2 5 | © |SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElE|& 2 z2 | E ———— DISTRIBUTION
DEPTH AR s 38 | £ |0 UNCONFINED  + FIELD VANE Y %)
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
w

244.4| Ground Surface * 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
O Bedrock at surface

Borehole coincides with
pavement test hole TH42

* Borehole dry

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 12:52:17 PN%
+ X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10
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RECORD OF BOREHOLE No F3 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 057.0 N ; 322 048.0 E ORIGINATED BY _F.P.
DIST Sudbury HWY 69 BOREHOLE TYPE Rotary Diamond Drilling COMPILED BY G.D.
DATUM Geodetic DATE August 22, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w |RESETANCE PLOT ATURAL | remarks
by | 2 PLASTIC B e LIQUID E
e £z |9 LIMIT amr| £ @ &
%) o N 20 40 60 80 100 CONTENT z =2
9| w 22|z L L L " w w | 5% | cransize
ELEV &le|d 2 2 5 | 2 |SHEAR STRENGTH kPa —o——— DISTRIBUTION
DEPTH DESCRIPTION g 2|z > 3 g < | O UNCONFINED + FIELD VANE Y %)
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
242.9| Ground Surface * u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Granodiorite Gneiss
bedrock
Unweathered to slightly
weathered 1| RS [rec 100% o RQD 94%
Medium strength
Good to excellent quality
241
2 ﬁg REC 95% RQD 78%
240
239.6
3.3] End of borehole

Borehole charged with
drilling water

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 3:05:27 PM
+7 X5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No F4 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 092.0 N ; 321 990.0 E ORIGINATED BY _F.P.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | . W [RESISTANGE PLOT NATURAL REMARKS
g | < PLASTIC \Gisture LIQUID| =
5 0 <3| 20 40 60 8 100 |UMT  coyrent UMITI S5 © &
Sy w 2E |z . . . . ! W w w | 54 | cransize
o |p| & o 2 5 | © |[SHEAR STRENGTH kPa
ELEV. DESCRIPTION ElS| s < ZZ | E —0— DISTRIBUTION
DEPTH g|5|F > 3 8 | £ |© UNCONFINED + FIELD VANE Y )
e z € © | L | @ QUICKTRIAXIAL X LABVANE | VWATERCONTENT (%)
241.9| Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
24%j8 00 Topsoil ATt
24%-5 Silt, some sand
Brown Moist

End of borehole
Refusal on probable bedrock

* Borehole dry

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 12:52:18 PN%
+

,)(5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE




)~ Ontario ~

Foundation Design

RECORD OF BOREHOLE No F5 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 081.9 N ; 321 996.9 E ORIGINATED BY G.I.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w (DY CONE PE
E w | 2 _ pLasTic MURAL Liquio| | REMARKS
5 0 <3| 20 40 60 8 100 |UMT  coyrent UMITI S5 © &
Sy w 2E |z . . . . ! W w w | 54 | cransize
o |p|# o 2 5 | @ |SHEAR STRENGTH kPa
LB DESCRIPTION RS < zZ2 | E —_—— DISTRIBUTION
DEPTH ERE s 3 8 | < |O UNCONFINED  + FIELD VANE Y %)
e z € © | L | @ QUICKTRIAXIAL X LABVANE | VWATERCONTENT (%)
242 . Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL

7
0.0] Bedrock at surface

Borehole coincides with
pavement test hole TH37

* Borehole dry

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 12:52:19 PN%
+ X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10
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RECORD OF BOREHOLE No F6 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 064.9 N ; 322 015.8 E ORIGINATED BY _F.P.
DIST Sudbury HWY 69 BOREHOLE TYPE Rotary Diamond Drilling COMPILED BY G.D.
DATUM Geodetic DATE August 22, 2011 CHECKED BY C.N.
SOIL PROFILE SAMPLES | W (RS aD o SENETRATION
@ 2 pLasTic NATURAL 100 = REMARKS
=219 umir  MOISTURE “jgir| £ & &
= 0 <5 | 20 40 60 80 100 CONTENT z 9
9| w 22|z L L L " w w | 5% | cransize
ELEV oyl 3 2 5 | © |[SHEAR STRENGTH kPa
DESCRIPTION |2 e zZ2 | E —_—o— DISTRIBUTION
DEPTH g|5|F > 3 8 | £ |© UNCONFINED + FIELD VANE Y )
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
244.0| Ground Surface * u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
LU Topsoil /1AT
248-3 Silty sand, rootlets \
’ Red/ Moist
brown
Granodiorite Gneiss 243
bedrock 1 ﬁg REC 100% RQD 92%
Unweathered to slightly
weathered
High strength a2
Excellent quality
2 ﬁg REC 98% RQD 98%
241
240.4
3.6

End of borehole

Borehole charged with
drilling water

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 11/10/2011 1:33:53 PM
+7 X5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE
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Foundation Design
RECORD OF BOREHOLE No F7 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 045.0 N ; 322 034.0 E ORIGINATED BY G.I.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w
E o | 3 [RESISTANCEPLOT — pLasTIc NATURAL 1joup| &2 REMARKS
= 0 <3| 20 40 60 8 100 |UMT  coyrent UMITI S5 © &
9| w 22|z L L L " w w | 5% | cransize
o |p|# o 2 5 | @ [SHEAR STRENGTH kPa
LB DESCRIPTION RS < 22 |E —o— DISTRIBUTION
DEPTH <3| F > 35 | < |0 UNCONFINED  + FIELD VANE Y %)
e z € © | L | @ QUICKTRIAXIAL X LABVANE | VWATERCONTENT (%)
243.2| Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL

0.0

\ Topsoil

242.8| Silt
0.4]| trace to some sand

1i
brgwn

Grex to Moist
Tt to wet

i

@

»
l
N
~
w

[}

End of borehole

* Borehole dry

Refusal on probable bedrock

Borehole coincides with
pavement test hole TH49

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 12:52:19 PN%
+

,)(5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10
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0.1| End of borehole

* Borehole dry

Refusal on probable bedrock

Borehole coincides with
pavement test hole TH51

RECORD OF BOREHOLE No F8 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 035.0 N ; 322 039.1 E ORIGINATED BY G.I.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W |RESISTANCE PLOT NATURAL REMARKS
Wy | < PLASTIC LIQUID =
fz |9 umr - MOISTURE “pyrl £ &
= n <8 | o 20 40 60 80 100 CONTENT Z 9
9| w 22|z L L L " w w | D% | GRANSIZE
o |p| & =t 2 5 | © [SHEAR STRENGTH kPa e
ELEV. DESCRIPTION ElS| s < 22 |E —0— DISTRIBUTION
DEPTH g|5|F > 3 8 | £ |© UNCONFINED + FIELD VANE Y )
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
242.8| Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
a9\ Topsoill /

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 12:52:20 PN%
+

Sensitivity

,)(5 . Numbers refer to

10

5 (%) STRAIN AT FAILURE
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Refusal on probable bedrock

* Borehole dry

RECORD OF BOREHOLE No F9 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 080.9 N ; 321 979.0 E ORIGINATED BY G.I.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w | RESISTANCE PLOT NATURAL REMARKS
g | < PLASTIC \Gisture LIQUID| =
5 0 <3| 20 40 60 8 100 |UMT  coyrent UMITI S5 © &
Sy w 2E |z . . . . ! W w w | 54 | cransize
o |p|# o 2 5 | @ [SHEAR STRENGTH kPa
LB DESCRIPTION E|ls| % 2 22 |E —o— DISTRIBUTION
DEPTH <3| F > 35 | < |0 UNCONFINED  + FIELD VANE Y %)
e z € © | L | @ QUICKTRIAXIAL X LABVANE | VWATERCONTENT (%)
242.0| Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL
719 Topsoil /
0.1| End of borehole

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 12:52:20 PN%
+

,)(5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE
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Borehol
drilling water

e charged with

RECORD OF BOREHOLE No F10 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 066.9 N ; 321 981.9 E ORIGINATED BY F.P.
DIST Sudbury HWY 69 BOREHOLE TYPE Rotary Diamond Drilling COMPILED BY G.D.
DATUM Geodetic DATE August 22, 2011 CHECKED BY C.N.
SOIL PROFILE SAMPLES | W (RS G SENETRATION
i z pLasTIC NATURAL - 1oyp [= REMARKS
E2 |0 umr  MOISTURE Ziurl £ &
= 0 <5 | 20 40 60 80 100 CONTENT z 9
9| w 22|z L L L " w w | D% | GRANSIZE
o |gp| W ur} 2 5 | © |SHEAR STRENGTH kPa 2
ELEV. DESCRIPTION ElS| s 2 z9 | E —_—————i DISTRIBUTION
DEPTH AR s 3 8 | £ |0 UNCONFINED  + FIELD VANE Y %)
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
244.1| Ground Surface * u 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0.0[ Granodiorite Gneiss 244
bedrock
Unweathered to slightly
weathered 1| RS [rec 100% RQD 90%
High strength 43
Excellent quality
242
2 ﬁg REC 100% RQD 100%
241.0 241
3.1 End of borehole

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 3:08:41 PM
+7 X5 . Numbers refer to

Sensitivity

10

5 (%) STRAIN AT FAILURE




)~ Ontario ~

Foundation Design

RECORD OF BOREHOLE No F11 1T of 1 METRIC
G.W.P._5094-06-00 LOCATION Coords: 5 121 049.1 N ; 322 001.1 E ORIGINATED BY G.1I.
DIST _Sudbury  HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY _ G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY ___ C.N.

DYNAMIC CONE PENETRATION

w
SOIL PROFILE SAMPLES | o L | 4 [ressTanceRioT == eponc WAL Lol £ | REWARKS
= =
5 ” <5 3 20 40 60 80 100 LM CONTENT “MT| = O &
26| w g 2|z : ! ; ! . W w w | 54 | cransizE
ELEV Q| o o 2 5 | © |[SHEAR STRENGTH kPa
—_— DESCRIPTION AR < z9 | E —o———i DISTRIBUTION
DEPTH ERE > 3 & | < |© UNCONFINED + FIELD VANE Y )
5 z z & © | © | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT (%)
243.9| Ground Surface * u 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
0-0] Topsoil ~
248-3 %ilt, somg grav%I N -
- race sand, rootlets OGQ 1 |es _ o 49 39 (12)
248'% Red/ Moist A

brown to
light brown

Sandy gravel, some silt

cobbles and boulders
Light Dry
brown

End of borehole

Refusal on probable
bedrock

Borehole coincides with
pavement test hole TH44

* Borehole dry

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 1:01:30 PM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE
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Foundation Design

RECORD OF BOREHOLE No F12 1T of 1 METRIC
G.W.P._5094-06-00 LOCATION Coords: 5 121 038.5 N ; 322 011.2 E ORIGINATED BY _F.P.
DIST _Sudbury _ HWY 69 BOREHOLE TYPE Rotary Diamond Drilling COMPILED BY _ G.D.
DATUM Geodetic DATE August 22, 2011 CHECKED BY ___ C.N.

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES w
o 4 |RESISTANCE PLOT NATURAL REMARKS
S . PLASTIC moisTure HQUID1 £ A
5 0 <5 | 20 40 60 80 100 CONTENT z 9
i g 2E |z ! . ! . . e w w | 54 | craNnsizE
ELEV |y 3 2 £ | G [SHEAR STRENGTH kPa
== DESCRIPTION RS 2 2z |E _ DISTRIBUTION
DEPTH <37 > 35 | < |O UNCONFINED  + FIELD VANE Y %)
e z € © | L | @ QUICKTRIAXIAL X LABVANE | WATERCONTENT (%)
243.9| Ground Surface * u 20 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
0.0 Granodiorite Gneiss
bedrock
Unweathered
RC
High strength 1 NQ REC 100% b43 RQD 97%
Excellent quality
242
2 | RS Rec 100% RQD 96%
NQ 0
241
240.8
3.1] End of borehole

* Borehole charged with
drilling water

NOTE: Apgroxnmate! 200mm of
silty topsoil _removed
by excavator for
access purposes.

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 11/10/2011 1:33:52 PM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10
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Foundation Design

RECORD OF BOREHOLE No F13 1 of 1 METRIC
G.W.P. 5094-06-00 LOCATION Coords: 5 121 023.0 N ; 322 027.0 E ORIGINATED BY G.I.
DIST Sudbury HWY 69 BOREHOLE TYPE Manual Probing COMPILED BY G.D.
DATUM Geodetic DATE August 19, 2011 CHECKED BY C.N.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w (DY CONE PE
E w | 2 _ pLasTic MURAL Liquio| | REMARKS
5 0 <3| 20 40 60 8 100 |UMT  coyrent UMITI S5 © &
Sy w 2E |z . . . . ! W w w | 54 | cransize
o |p|# o 2 5 | @ |SHEAR STRENGTH kPa
LB DESCRIPTION RS < zZ2 | E —_—— DISTRIBUTION
DEPTH ERE s 3 8 | < |O UNCONFINED  + FIELD VANE Y %)
e z € © | L | @ QUICKTRIAXIAL X LABVANE | VWATERCONTENT (%)
242 . Ground Surface * w 20 40 60 80 100 20 40 60 kN/m® |GR SA SI CL

6
0.0] Bedrock at surface

Borehole coincides with
pavement test hole TH52

* Borehole dry

ON MTO_VER3 NEW LOGO 11KF003.GPJ ON_MOT.GDT 10/11/2011 1:01:30 PM
+7 X5 . Numbers refer to

¢
Sensitivity 5 (%) STRAIN AT FAILURE

10




o/s 3.0m]| 4
Elev. Elev
(m) SILTY SAND (m)
TOPSOIlS |_ ROOTLETS
244 — > 244
947% &
RQD Values 78%
240 (Typical) . 240
GRANODIORITE
GNEISS
236
236 BEDROCK
SECTION A-A
F1 ' * N5S ‘FZ ‘FC‘)
DRY o/s 1.4m|DRY DRY
o/s 10.6m EAST
Elev. WEST Elev.
(m) (m)
244 I RIIRIIRIIN 244
— oy BERRagK Y
o RS
% GRANODIORITE
“"Slightly GNEISS
236 weathered BEDROCK 296
SECTION B-—B
¢_F4 F5 ‘ $N5M ¢N5D ¢F7 ¢F8
DRY DRY| o/s 2.7m| bRy DRY
. o/s 1.4m o/s 2.5m [o/s 1.2m / EAST
ev.
- WEST|  |EAST EAST SILTY SAND
ROOTLETS rTOPSOIL‘|
244 TOPSOIL e -
KR X IRIRY RIRIR
240 ;ROBAQLEN %E?S%E TREC‘DETO %%%BR%%% %%%BR%%%
LBEDROCK v [ SOME SAND
SILT A, RQD Values GRANODIORITE
236 SOME SAND IGABRO — (Typical)  GNEISS BEDROCK
' M.Oﬂfmte'ytgo q Slightly weathered
- SILTY SAND 'ghly weathere to unweathered
TRACE GRAVEL
COBBLES AND
BOULDERS
SECTION C-C
o/s 0.6m| bRy * o/s 0.9m DRY
Elev. EAST WEST Elev.
(m) (m)
TOPSOIL-
244 244
S‘LT NANS \/<$
SOME GRAVEL BEDROCK
240 TRACE SAND SANDY GRAVELS 0% S OUTCROP — 249
ROOTLETS SOME “SILT GRANODIORITE | [\ BA%
SUnweathered
COBBLES AND GNEISS 100% 236
236 BOULDERS BEDROCK =4 [100755%
100% %
932 100% 232
SECTION D-D
SCALE
5 [o] 5 10m
NOTES: e ——

1. THIS DRAWING SHOULD BE READ IN CONJUCTION WITH THE TEXT AND RECORD OF BOREHOLE LOGS.

2. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE DETAILS AND FEATURES ARE FOR CONCEPTUAL ILLUSTRATION.
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SCALE
10 0 10 20m
sasSsssss
(Legend Continued)
CO—ORDINATES
BH No ATION NORTHINGS EASTINGS
N1 241.2 5 121 024 322 025
N5D 2418 5 121 077 322 006
N5SM 241.8 5 121 081 322 001
N5S 241.8 5 121 087 322 005

REFERENCE — MORRISON & HERSHFIELD DRAWINGS:

CONT No
GWP No 5094-06-00

NEW PATROL YARD
HIGHWAY 69 AND HIGHWAY 637

BOREHOLE LOCATIONS AND SOIL STRATA

SHEET

(pﬁ@ Peto MacCallum Ltd

CONSULTING ENGINEERS
BURWASH
TWP

ok
\,&z

-
-
TWP
LAURA FRe
RO~
\ oo \
- \ & TWP \
\ COX
KEY PLAN
SCALE
@ 2 Q 2 4 B6km
LEGEND
"' Borehole for present investigation
<¢' Borehole from previous investigation
N Blows/0.3m (Std. Pen Test, 475 J/blow)
CONE Blows/0.3m (80° Cone, 475 J/blow)
WH Penetration due to weight of hammer
and rods
*  Water level not established
W L at time of investigation August 2008 and
J?_ August 2610 ! 19at 9
Head
ARTESIAN WATER
= Encountered
| PIEZOMETER
CO—ORDINATES
BH No | ELEVATION NORTHINGS EASTINGS
F1 242.0 5 121 095.9 322 011.1
F2 244.4 5 121 078.0 322 030.0
F3 2429 5 121 057.0 322 048.0
F4 241.9 5 121 092.0 321 990.0
F5 242.7 5 121 081.9 321 996.9
F6 244.0 5 121 064.9 322 015.8
F7 243.2 5 121 045.0 322 034.0
F8 2428 5 121 035.0 322 039.1
F9 242.0 5 121 080.9 321 979.0
F10 2441 5 121 066.9 321 981.9
F11 2439 5 121 049.1 322 001.1
F12 2439 5 121 038.5 322 011.2
F13 2426 5 121 023.0 322 027.0

(Legend Continues)

= NOTE -
The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the
boundaries are assumed from geological evidence.

REVISIONS

DATE BY DESCRIPTION

Geocres No. 411-277

HWY N 69 DIST _Sudbury
Conceptual Site Grading Plan for Hwy 69 Patrol Yard.dwg suam: NA [CHECKED GD [DATE NOV. 11, 2011 |STE ——
3. DIMENSIONS ARE IN METRES AND/OR MILLIMETRES UNLESS OTHERWISE SHOWN. STATIONS ARE IN KILOMETRES AND METRES. and topo—11—4504 (H—PLAN 500m).dwg; dated July 2011. NA [cHecken CN_ [apPRoveD BRG owe PY—1




New Patrol Yard Highway 69 at Highway 637
GWP 5094-06-00, Index No.: 077FIDR
PML Ref.: 11KF003, November 2011

APPENDIX A

Site Photographs



New Patrol Yard Highway 69 at Highway 637
GWP 5094-06-00, Index No.: 077FIDR
PML Ref.: 11KF003, November 2011

Photograph 1: General view of the site across from Highway 69 looking
northeast.

Photograph 2: Close-up view of the site from Photograph 1 location. Note
numerous boulders and rock outcrops amongst the vegetation in the
foreground.

Appendix A, Page 1 of 2



New Patrol Yard Highway 69 at Highway 637 /_)
GWP 5094-06-00, Index No.: 077FIDR (P_I/WL

PML Ref.: 11KF003, November 2011

Photograph 3: General view of the site. Rock outcrops covered by thin topsoil
and loose cobbles are visible throughout.

Photograph 4: Borehole F12, facing west, exposed bedrock under stake
and to the south.

Appendix A, Page 2 of 2



New Patrol Yard Highway 69 at Highway 637
GWP 5094-06-00, Index No.: 077FIDR
PML Ref.: 11KF003, November 2011

APPENDIX B

Rock Core Photographs



New Patrol Yard Highway 69 at Highway 637 /_)
GWP 5094-06-00, Index No.: 077FIDR (P_/ML

PML Ref.: 11KF003, November 2011

Photograph 1: Borehole F3, samples RC-1 and RC-2 from 0.0 to 3.3 m depth. The RQD values were
94 and 78%, indicating good to excellent quality bedrock.

[IKFOO 3
MWy ¢ PATROL YARD  °
BH FC (TH43) RUNS S

AUG ZzZ [ o1

Photograph 2: Borehole F6, samples RC-1 and RC-2 from 0.4 to 3.6 m depth. The RQD values were
92 and 98%, indicating excellent quality bedrock.

HK
CHWYET FATEOL YAED .
BH FI1O (T 38) RUNS #Zoee
w—  (§ 3 Zen

Photograph 3: Borehole F10, samples RC-1 and RC-2 from 0.0 to 3.1 m depth. The RQD values were
90 and 100%, indicating excellent quality bedrock.

Photograph 4: Borehole F12, samples RC-1 and RC-2 from 0.0 to 3.1 m depth. The RQD values were
97 and 96%, indicating excellent quality bedrock.

Appendix B, Page 1 of 1



New Patrol Yard Highway 69 at Highway 637 /—)
GWP 5094-06-00, Index No.: 077FIDR (P—/ML

PML Ref.: 11KF003, November 2011

APPENDIX C

Results of Previous Investigation at the Site (GEOCRES No. 41H-66)

Record of Borehole Sheets

Table CN — Rock Core Description
Core Photos 1 to 18

Drawing 3N - Borehole Locations Plan
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Ontario
Foundation Design
RECORD OF BOREHOLE No N1 1 of 1 METRIC
G.W.P. 5094~-06-00 LOCATION Co-ords: 5 121 024 N; 322 025 E ORIGINATED BY _F.pP.
DIST 54 HWY 69 BOREHOLE TYPE NQ DIAMOND CORING COMPILED BY J.W.
DATUM Geodetic DATE August 20, 2008 CHECKED BY M.A,
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL - REMARKS
Bl 2 _ PLASTIC LiQUID
=29 umT  MOISTURE sl E X &
= @« <8 o 20 40 60 80 100 CONTENT z0
Qe g 2l z L1 We W w | 54 | Gransize
ELEV Eim o 3 23 g SHEAR STRENGTH kPa ——— DISTRIBUTION
DEPTH DESCRIPTION RS g 3 8| < [0 UNCONFINED  + FIELD VANE ¥ (%)
1< z Z O L [e QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
241.2| Ground Surface « | 20 40 60 80 100 20 40 60 KN/m® [GR SA SI CL
Y-Vl Granodiorite Gneiss Bedrock L 241
Unweathered
High strength 1| RS |REC 1008 ’ RQD 908
Fair to excellent quality
240
2 | 6 | REC 1003 RQD  100%
239 =
3 | 85| mec sma ROD  69%
238
¢ | B | sEc 1003 aa RQD 100%
NG | ! - 237
238
RC
5 NG REC 100% ROD 100%
RC
6 | §g | REC 1008 ROD  100%
RC ’
7 NG REC 100% |, RQD 100%
231.9 K
9.3] End of borehole
* Borehole charged with
drilling water
PIEZOMETER LEGEND:
[T concrete
W sentonite seal
Filter sand
Screen
Water Level Readings:
Date Depth Elev.
(m)
08/27/08 5.2 236.0

ON_MOT VER3 07TX0451-N.GPJ ON_MOT.GDT 10/27/2008 7:33:26 AM 20
+7 ><5 . Numbers refer to

Sensitivity 5 (%) STRAIN AT FAILURE

10



@) sy ot Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No N2 1 of 1 METRIC
G.W.P._5094-06-00 LOCATION Co-ords: 5 121 069 N; 321 899 E ORIGINATED BY _F.P.
DIST 54 HwY 69 BOREHOLE TYPE NQ DIAMOND CORING COMPILED BY J.W.
DATUM Geodetic DATE August 21, 2008 CHECKED BY M.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w |RYN
E ol % SISTANCE PLOT = pLasTIc MATLRAL  Liauio LB REMARKS
E o (€35 20 40 60 80 100 [WMT  CoNTent z0 &
S| i =2z L ! L L i We w w | 58 | cransize
ELEV Elald Z 2 5| 2 |SHEAR STRENGTH kPa e o DISTRIBUTION
DEPTH DESCRIPTION 5 2|z b 3 8| < 1O UNCONFINED  + FIELD VANE Y %)
=2 z E O I [ ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
240.7| Ground Surface « | 20 40 60 80 100 20 40 60 kN/m* [GR SA s CL
8- \Topsoil I
Granodiorite Gneiss Bedrock
Slightly weathered 240
High strength ; 115§ [REC 1008 RQD 86%
Fair to excellent quality
239
2| RS [REC 1008 ROD  65%
238
237
RC
3| xg [REC  100% RQD 80%
{236
RC
4 | g [REC  100% RQD 89%
235
5 | §S [REC  1008[.H.]234 RQD  100%
RC
6 REC 100%{"3". ROD 100%
21%,9 NQ A= RPEK]
7.81 End of borehole

* Borehole charged with
drilling water

PIEZOMETER LEGEND:

[T concrete
I Bentonite seal
Filter sand

Screen

Water Level Readings:
Date Depth Elev.

(m)
08/27/08 2.4 238.3

ON_MOT VER3 07TX045-N.GPJ ON_MOT.GDT 10/27/2008 7:33:29 AM
+7 X5 . Numbers refer to

Sensitivity 15 S
10

(%) STRAIN AT FAILURE



Ministry of
Transportation

Ontario

Peto MacCallum Ltd

Foundation Design

* Borehole charged with
drilling water

PIEZOMETER LEGEND;

XT3 concrete
I Bentonite seal
Filter sand
Screen

Water Level Readings:
Date Depth Elev.

(m)
08/27/08 1.4

238.2

RECORD OF BOREHOLE No N3 1 of 1 METRIC
G.W.P,_5094-06-00 LOCATION Co-ords: 5 121 180 N; 321 902 E ORIGINATED BY _F.P.
DIST 54 HWY 69 BOREHOLE TYPE NQ DIAMOND CORING COMPILED BY J.W.
DATUM Geodetic DATE August 21, 2008 CHECKED BY M.A,
SOIL PROFILE SAMPLES |, | uw [RYRAMIC CONE PENETRATION AATURAL "
i} I PLASTIC Liuip = REMARKS
5218 umr  MASTURE “hiul £ & &
5 7 $6|9 20 40 60 80 100 CONTENT z9
Sy 9 = ) 1 L 1 I " w w | 2 ¥ | crANsiE
ELEV - | 2 &| © [SHEAR STRENGTH kPa
=L DESCRIPTION (2| & = |5g%lE % DISTRIBUTION
DEPTH T AEIR= > 5 8| < | © UNCONFINED 4+ FIELD VANE Y )
elZ z ZO| L | e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
239.6| Ground Surface « | 20 40 60 80 100 20 40 80 kN/m* |GR SA S! CL
0.0] Granodiorite Gneiss Bedrock
Unweathered .
High strength 2 | RS | reC 96% 239 RQD 96%
Excellent quality
o 1 B I nee T rne
2 | he | reo 1003 - B RQD 100%
1L o
3| G | REC 1003 b ROD 100%
236
RC
4 | NG | REC 100% RQD 100%
RC
5 | §g | REC 100% RQD 100%
B
RC X
6 | §ig | REC 100% ROD 100%
231.7 -y
7.9] End of borehole

ON_MOT VER3 07TX0451-N.GPJ ON_MOT.GDT 10/27/2008 7:33:31 AM

+7 XS: Numbers refer to

Sensitivity

20
1 5_¢_ 5 (%) STRAIN AT FAILURE
10



Ministry of
Transportation

Ontario

Peto MacCallum Ltd.

Foundation Design

RECORD OF BOREHOLE No N4 1 of 1 METRIC
G.W.P,_5084-06-00 LOCATION Co-ords: 5 121 104 N; 322 098 E ORIGINATED BY _F.P.
DIST _54 HWY 69 BOREHOLE TYPE NQ DIAMOND CORING COMPILED BY J. W,
DATUM Geodetic DATE August 19 and 20, 2008 CHECKED BY M.A,
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL . REMARKS
Wyl 2 pLasTic pARe  Liuip| | &
= ® <3| % 20 40 60 80 100 |“MT  content LMT| 5 & &
9| & g =2z L L L L ! We w w | 58 | cransize
ELEV & latg 3 2 5| 2 [SHEAR STRENGTH kPa o= DISTRIBUTION
DEPTH DESCRIPTION s3] ¢ S |33| % |o UNcoNFNED 4 FIELD VANE Y %)
51 z E ©| L e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
240.4| Ground Surface « U 20 40 60 80 100 20 40 €0 kN/m* |GR SA SI CL
U.0| Granodiorite Gneiss Bedrock
Slightly weathered
High strength 1 SS REC RQD 70%
Fair to excellent quality
2 | §5 [muc RQD 85%
3 | KS [Rec ROD  100%
S
4 | ¥ [rec RQD 91%
5 | KG [REC RQD 97%
233.7 = N
6.7! End of borehole
* Borehole charged with
drilling water
PIEZOMETER LEGEND:
[T concrete
I W Bentonite seal
I[c[T-] Filter sand
Screen
Water Level Readings:
Date Depth
(m)
08/27/08 6.5
ON_MOT VER3 07TX045I-N.GPJ ON_MOT.GDT 10/27/2008 7:33:33 AM 7 U5 NI referh 20
+'  x2 . Numbersreterto 5 (%) STRAIN AT FAILURE

Sensitivity 15
10



@) ety ot o Peto MacCallum Ltd.

Ontario
Foundation Design

RECORD OF BOREHOLE No N5D 1T of 1 METRIC
G.W.P._5094-06-00 LOCATION Co-ords: 5 121 077 N; 322 006 E ORIGINATED BY _F.p,
DIST 54 HWY 69 BOREHOLE TYPE NQ DIAMOND CORING COMPILED BY __ J.W. _
DATUM Geodetic DATE August 18 and 19, 2008 CHECKED BY____M.A.
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W |RESISTANCE PLOT NATURAL - REMARKS
Wyl g _ PLasTic OO RSE LouD| | B
= 0 <3| 3 20 40 60 80 100 |UMT  eogenr  LMIT| S G &
2% 5 2|z L L L . L We w w | 54 | cransze
ELEV S lpid 2 2 5| 2 [SHEAR STRENGTH kPa ————— DISTRIBUTION
DEPTH DESCRIPTION S5l ¢ S |33| 5|0 UNCONFINED  + FIELDVANE Y o
£z £  [E°]|Lle QUCKTRIAXIAL X LABVANE | WATER CONTENT (%)
241.8} Griund Surface « U 20 4 60 80 100 20 40 60 kN/m* [GR SA SI CL
1 \Topsoil Ve b
Granodiorite Gneiss Bedrock
Slightly weathered to RC - '
unweathered 1 NG REC 98% <41 RQD 84%
High strength
Good to excellent becoming
fair quality
240
2 [ Ng [FEc 1069 RQD 100%
239
RC 23
3 NG REC  100% RQD 50%
737
4 | 55 [REC 1008 ROD  100%
Gabro Bedrock
Moderately to highl
weatheredy gty
Medium to high strength
Fair quality
5 | Rg [REC RQD  100%
Granodiorite Gneiss Bedrock
Slightly weathered to
unwéathered
High strength
Excellent quality 6 58 REC RQD 97%
232.6
9.2] End of borehole
* Borehole charged with
drilling water
PIEZOMETER LEGEND:
[T concrete
I Bentonite seal
Filter sand
Screen
Water Level Readings:
Date Depth Elev.
(m)
08/27/08 3.7 238.1

ON_MOT VER3 07TX045I-N.GPJ ON_MOT.GDT 10/27/2008 7:33:36 AM
+7 ><5 . Numbers refer to

20
Sensitvity 1 5_¢_ 5 (%) STRAIN AT FAILURE

10



@) ety et Peto MacCallum Ltd.

Ontario Foundation Design

RECORD OF BOREHOLE No N5M 1 of 1 METRIC
G.W.P._ 5094-06-00 LOCATION Co-ords: 5 1231 081 N; 322 00l E ORIGINATED BY _F.P.
DIST _54 HWY 69 BOREHOLE TYPE NQ DIAMOND CORING COMPILED BY J.W.
DATUM Geodetic DATE August 15, 2008 CHECKED BY M.A,
DYNAMIC CONE PENETRATION )
SOIL PROFILE SAMPLES x w RESISTANCEPLOT.{ NATURAL . REMARKS
ol & PLASTIC MOISTURE taol ¢ A
= o <&l 20 40 60 80 100 CONTENT z0
9l w 2z L1 W, W w, | 5 | crRANsizE
ELEV o 5| Y =] 285 g SHEAR STRENGTH kPa —_— o DISTRIBUTION
DEPTH DESCRIPTION <3| ¢ S |3Z| 5|0 UNCONFNED  + FIELDVANE ¥ %)
£ 2 z O L @ QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
241.8] Ground Surface « | 20 40 60 80 100 2 40 60 kN/m* |GR SA SI CL
$\Topsoil : l,
Siltz' sand, trace gravel Kk
cobble and boulders el
241.0 L )
T 241
0.8] Granodiorite Gneiss Bedrock
Slightly weathered to o
unweathdreq 1| RS [rEc  osg RQD  69%
High strength 240
Fair to excellent quality
RC
2 | Ng | REC RQD 82%
<
RC
3 NG REC RQD 100%
RC
4 NG REC RQD 100%
7 2351 —— 4
5 | §& |REc g8y RQD 98%
3

7.7] End of borehole

* Borehole charged with
drilling water

PIEZOMETER LEGEND:

A1 concrete
I Bentonite seal
Filter sand
Screen

Water Level Readings:
Date Depth Elev.

{m}
08/27/08 1.7 240.1

ON_MOT VER3 07TX045-N.GPJ ON_MOT.GDT 10/27/2008 7:33:38 AM
+7 ><5 . Numbers refer to

20
Sensiviy 1 5_4)_ 5 (%) STRAIN AT FAILURE

10



@) ety et o Peto MacCallum Ltd,

Ontario Foundation Design
RECORD OF BOREHOLE No N5S 1 of 1 METRIC
G.W.P, 5094-06-00 LOCATION Co-ords: 5 121 087 N; 322 005 E ORIGINATED 8Y _F.P.
DIST _54 HWY 69 BOREHOLE TYPE NQ DIAMOND CORING COMPILED BY __ J.W.
DATUM Geodetic DATE August 19, 2008 CHECKED BY M.A.
SOIL PROFILE SAMPLES |, | u [RYRIMIC CONE PENETRATION NATURAL REMARKS
S ->\ PLASTIC yoisTure LQUID| | k=
5 ® £5 & 20 40 60 80 100 [UMIT  oonrent LMT 55 &
il u = L L L 1 L W w W, DE GRAIN SIZE
o|m|W put 2 5] @ |SHEAR STRENGTH kPa
ELEV. DESCRIPTION 19| g 2 zol g —————— DISTRIBUTION
DEPTH <|[Z2|r > 2 5| < | © UNCONFINED + FIELD VANE Y
& Z 23|z WATER CONTENT (% (%)
=% z % © @ (@ QUICKTRIAXIAL X LABVANE %)
241.8| Ground Surface « | 20 40 60 80 100 20 40 60 kN/m® {GR SA SI CL
0-01 Topsoil =
0.2 Granodiorite Gneiss Bedrock
Slightly weathered
High strength ¥ 1 §8 REC 100% ROD 100%
Excellent becoming fair
quality
<€
2 | RC rpc  100%); ROD 100%
NG .
238
3[Rg [REC 984 RQD  73%
237.1

4.7} End of borehole

B Borehole charged with
drilling water

PIEZOMETER LEGEND:

[T concrete
Il Bentonite seal
Filter sand

Screen

Water Level Readings:
Date Depth Elev.

{m)
08/27/08 1.5 240.3

ON_MOT VER3 07TX045)-N.GPJ ON_MOT.GDT 10/27/2008 7:33:40 AM

7 5 Numbers refer to 2p
+ X ot 1 5_4)_5 (%) STRAIN AT FAILURE
10



Preliminary Hydrogeological Investigation and Design Report

For New Patrol Yards — Highway 69 from Parry Sound to Sudbury

GWP 5094-06-00, Index No. 031FHIDR
PML Ref.: 07TX045, January 2009

i

TABLE CN
ROCK CORE DESCRIPTION
CORE RECOVERY CORE DESCRIPTION
DEPTH | REC | RQD | RMR | DEPTH
MW/BH RC m) (%) (%) (m) DESCRIPTION
N1 1 0.0-16 100 90 61 0.0-9.3 | GRANODIORITE GNEISS: Grey to dark grey, fine to medium grained, dipping
2 16-1.9 100 100 64 bands, with layer of pink pegmatite, high strength, unweathered, close to
3 19-34 97 69 52 moderate (locally very closely) spaced flat to dipping cross joints, rough planar,
4 3.4-4.9 100 100 64 tight to slightly altered with red iron oxide scale on partings, minor silt in some
5 49-6.4 100 100 64 joints, fair to excellent quality.
6 6.4-79 100 100 64
7 7.9-93 100 100 79
N2 1 0.1-17 100 86 47 0.1-7.8 | GRANODIORITE GNEISS: Pink to grey, medium grained, locally garnetiferous,
2 1.7-33 100 65 53 high strength, slightly weathered, generally moderate to wide spaced (locally
3 3.3-4.7 100 80 56 very closely to closely spaced) flat to dipping cross joints, rough planar, oxidized
4 4.7-6.1 100 89 71 (variously with red, green and yellow staining) to slightly altered with silt on
5 6.1-7.3 100 100 74 some partings. Also with occasional vertical partings, up to 5 mm wide, partially
6 7.3-7.8 100 100 74 infilled with red and white secondary mineralization and partially voided, fair to
excellent quality.
N3 1 0.0-13 96 96 79 0.0-7.9 | GRANODIORITE GNEISS: Grey, fine to medium grained, with coarse, pegmatic
2 1.3-16 100 100 79 texture at depth, high strength, unweathered, generally moderate to wide
3 16-3.2 100 100 79 spaced (locally closely to moderately spaced) flat to dipping cross joints, rough
4 3.2-4.38 100 100 79 planar, tight to slightly altered, with muscovite concentrations at some partings,
5 48-6.4 100 100 79 excellent quality.
6 6.4-79 100 100 79
N4 1 0.0-1.6 100 70 52 0.0 - 6.7 | GRANODIORITE GNEISS: Grey, fine to medium grained, high strength, slightly
2 16-21 95 85 71 weathered, generally moderate to wide spaced (locally very closely to closely
3 2.1-37 100 100 50 spaced) flat to dipping cross joints, rough planar, oxidized to slightly altered,
4 3.7-5.2 98 91 74 occasional vertical partings with minor silt on surface, fair to excellent quality.
5 5.2-6.7 98 97 74
Notes:
MW/BH = Borehole ~ RC = Core Run REC = Recovery RQD: Rock Quality Designation =~ RMR = Rock Mass Rating Originated: EP
Drilled: August 19, 2008 Compiled: IFW
Logged: September 11, 2008 Checked: MA

Table CN, Rock Core Description — North Site, Page 1 of 2




Preliminary Hydrogeological Investigation and Design Report

For New Patrol Yards — Highway 69 from Parry Sound to Sudbury

GWP 5094-06-00, Index No. 031FHIDR
PML Ref.: 07TX045, January 2009

i

TABLE CN
ROCK CORE DESCRIPTION
CORE RECOVERY CORE DESCRIPTION
DEPTH | REC | RQD | RMR | DEPTH
MW/BH RC m) (%) (%) (m) DESCRIPTION
N5D 1 00-16 98 84 61 0.0 —5.6 | GRANODIORITE GNEISS: Grey, medium grained, high strength, slightly
2 16-3.2 100 100 74 weathered to unweathered, closely to widely spaced dipping cross joints, rough
3 3.2-4.7 100 50 52 planar, tight to oxidized, locally sandy with brown scale on partings, good to
4 4.7-6.1 100 100 32 excellent becoming fair quality.
5 6.1-7.7 100 100 74
6 7.7-9.2 97 97 79 5.6 — 7.2 | GABRO: Black, fine grained, medium to high strength, very closely to
moderately spaced dipping partings, oxidized to slightly altered, locally sandy,
with 100 mm and 50 mm thick dipping layers of rust brown schist near upper
contact, low strength, moderately to highly weathered, red oxidation on partings,
fair quality.
7.2-9.2 | GRANODIORITE GNEISS: As above, moderately to widely spaced flat to
dipping cross joints, rough planar, oxidized to slightly altered, with red or green
residue on partings, excellent quality.
N5M 1 0.8-1.9 98 69 38 0.8 -7.7 | GRANODIORITE GNEISS: Grey, medium grained, dipping bands, with layers of
2 19-33 95 82 36 black gabro, high strength, slightly weathered to unweathered, very closely to
3 3.3-4.6 100 100 79 closely, becoming moderately to widely spaced dipping cross joints, rough
4 46-6.4 100 100 64 planar, oxidized to slightly altered, with 75 mm thick dipping layer of rust brown
5 6.4-7.7 98 98 60 schist, low strength, moderately to highly weathered, red oxidation on partings,
fair to excellent quality.
N5S 1 02-17 100 100 64 0.2-4.7 | GRANODIORITE GNEISS: Grey, fine to medium grained, high strength, slightly
2 1.7-33 100 100 50 weathered, closely to moderately spaced (locally very closely spaced) flat to
3 3.3-4.7 98 73 38 dipping cross joints, rough planar, slightly altered to sandy, locally 1 to 2 mm
wide, with red to brown silt residue on partings, excellent becoming fair quality.
Notes:
MW/BH = Borehole ~ RC = Core Run REC = Recovery RQD: Rock Quality Designation =~ RMR = Rock Mass Rating Originated: EP
Drilled: August 19, 2008 Compiled: IFW
Logged: September 11, 2008 Checked: MA

Table CN, Rock Core Description — North Site, Page 2 of 2




Preliminary Hydrogeological Investigation and Design Report
For New Patrol Yards - Highway 69, From Parry Sound to Sudbury /7
GWP 5094-06-00, Index No. 031FHIDR CP/M

PML Ref.: 07TX045, January 2009
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Core Photo 2: Borehole N1, Run 5, 6 and bottom part of Run 4, 4.2 to 7.9 m.

Core Photographs, North Site - Page 1 of 9



Preliminary Hydrogeological Investigation and Design Report

For New Patrol Yards - Highway 69, From Parry Sound to Sudbury
GWP 5094-06-00, Index No. 031FHIDR

PML Ref.: 07TX045, January 2009

3

Core Photo 3: Borehole N1, Run 7, 7.9 t0 9.3 m.
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Core Photo 4: Borehole N2, Run 1to 3, 0.1 to 4.4 m.

Core Photographs, North Site - Page 2 of 9



Preliminary Hydrogeological Investigation and Design Report
For New Patrol Yards - Highway 69, From Parry Sound to Sudbury /7
GWP 5094-06-00, Index No. 031FHIDR (P//m

PML Ref.: 07TX045, January 2009

Core Photo 5: Borehole N2, Run 2, Close up view showing vertical partings
upto 5 mm wide with secondary mineralization.

Core Photo 6: Borehole N2, Run 4 to 6 and Bottom Part of Run 3, 4.4 to 7.8 m.

Core Photographs, North Site - Page 3 of 9



Preliminary Hydrogeological Investigation and Design Report
For New Patrol Yards - Highway 69, From Parry Sound to Sudbury /7
GWP 5094-06-00, Index No. 031FHIDR CP/M

PML Ref.: 07TX045, January 2009
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Core Photo 7: Borehole N3, Run 1to 3, 0.0 to 3.2 m.

Core Photo 8: Borehole N3, Run 4 and 5, 3.2 t0 6.4 m.

Core Photographs, North Site - Page 4 of 9



Preliminary Hydrogeological Investigation and Design Report

For New Patrol Yards - Highway 69, From Parry Sound to Sudbury
GWP 5094-06-00, Index No. 031FHIDR

PML Ref.: 07TX045, January 2009

3

Core Photo 9: Borehole N4, Run 1to 3, 0.0to 3.7 m.

Core Photo 10: Borehole N4, Run 4 and 5, 3.7 to 6.7 m.

Core Photographs, North Site - Page 5 of 9



Preliminary Hydrogeological Investigation and Design Report

For New Patrol Yards - Highway 69, From Parry Sound to Sudbury
GWP 5094-06-00, Index No. 031FHIDR

PML Ref.: 07TX045, January 2009

3
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Core Photo 11: Borehole N5D, Run 1 and 2, 0.0 to 3.2 m.

Core Photo 12: Borehole N5D, Run 3 and 4, 3.2 t0 6.1 m.

Core Photographs, North Site - Page 6 of 9



Preliminary Hydrogeological Investigation and Design Report

For New Patrol Yards - Highway 69, From Parry Sound to Sudbury
GWP 5094-06-00, Index No. 031FHIDR

PML Ref.: 07TX045, January 2009
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Core Photo 13: Borehole N5D, Run 5 and 6, 6.1 to 9.2 m.
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Core Photo 14: Borehole N5M, Run 1to 3, 0.8 to 4.6 m.

Core Photographs, North Site - Page 7 of 9



Preliminary Hydrogeological Investigation and Design Report
For New Patrol Yards - Highway 69, From Parry Sound to Sudbury /7
GWP 5094-06-00, Index No. 031FHIDR CP/M

PML Ref.: 07TX045, January 2009

N e .. oy
\ o
: .’ / ,.pI
i i 2

Bl MWN—SM“ R ¢ o
o 4 RUNS 4+ 5

A 1.0

TV way
e R—

Core Photo 16: Borehole N5M, Run 4 and 5, 4.6 to 7.7 m.

Core Photographs, North Site - Page 8 of 9



Preliminary Hydrogeological Investigation and Design Report
For New Patrol Yards - Highway 69, From Parry Sound to Sudbury /7
GWP 5094-06-00, Index No. 031FHIDR CP/M

PML Ref.: 07TX045, January 2009

Core Photo 17: Borehole N5S, Run 1 and 2, 0.2 to 3.3 m.

Core Photo 18: Borehole N5S, Run 3, 3.3t0 4.7 m.

Core Photographs, North Site - Page 9 of 9



NOTE:

1. THIS DRAWING IS FOR SUBSURFACE INFORMATION ONLY. SURFACE DETAILS
AND FEATURES ARE FOR CONCEPTUAL ILLUSTRATION..

METRIC

DIMENSIONS ARE IN METRES
AND/OR MILLIMETRES UNLESS
OTHERWISE SHOWN.  STATIONS
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REF No. STANTEC DRAWINGS:
625_Design_North_Interchange_637_CAN83—-12_PIC2.dwg

dated July 25, 2008 and North_Contours_Rev.dwg
dated August 05, 2008

CONT No
GWP No 5094-06-00

HIGHWAY 69 SHEET

PHASE Il ENVIRONMENTAL SITE ASSESSMENT
HIGHWAYS 69 AND 637 — NORTH SITE N2

BOREHOLE AND SOIL SAMPLE LOCATIONS PLAN

(PE’B Peto MacGallum Ltd,

CONSULTING ENGINEERS

COX &
TWP 3\'
S
LIMIT OF & < LAURA
R g & § i
N g N
U 2 y
= = s (EXSTNG) /
; 69+ /
™ Soung
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DELAMERE Servos
TWP "\ LOVERING

/S \\\ H )276\ .
N AR
SERVOS “ BURWASH
TWP TWP
KEY PLAN
SCALE
I S L
LEGEND

“' Borehole with monitoring well

@ Surface soil sample location

CO—ORDINATES

BH No | ELEVATION

NORTHINGS EASTINGS
N1 241.2 5 121 024 322 025
N2 240.7 5 121 069 321 899
N3 239.6 5 121 180 321 902
N4 240.4 5 121 104 322 098
N5 M 241.8 5 121 081 322 001
N5 D 241.8 5 121 077 322 006
N5 S 241.8 5 121 087 322 005

(Legend Continues)

= NOTE -

The boundaries between soil strata have been established
only at Borehole locations. Between Boreholes the
boundaries are assumed from geological evidence.

REVISIONS

DATE BY DESCRIPTION

Geocres No. XXX—XXX
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New Patrol Yard Highway 69 at Highway 637 /7
GWP 5094-06-00, Index No.: 077FIDR (P—/ML

PML Ref.: 11KF003, November 11, 2011, Page TOC 1 of 1
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Peto MacCallun Ltd

cCONSULTING ENGINEERS

PART B
PRELIMINARY FOUNDATION DESIGN REPORT
for
New Patrol Yard
Highway 69 at Highway 637
GWP 5094-06-00
District of Sudbury, Ontario

6. ENGINEERING RECOMMENDATIONS

6.1 General

Part B of the report provides preliminary foundation engineering comments and recommendations
regarding the design and construction of the building facilities for a new patrol yard located in the
vicinity of the future Highway 69 / Highway 637 interchange within the District of Sudbury, Ontario.

The proposed patrol yard is envisaged to accommodate an office building, interior and exterior
garages for highway snow plows, a sand and salt storage facility and an equipment and service
yard (ref. ‘Conceptual Site Grading Plan for Hwy 69 Patrol Yard' drawing prepared by
Morrison Hershfield Limited in July 2011). Details of the final proposed facilities were not

available at the time of preparation of this report.

The current concept includes an irregular building footprint approximately 40 m wide and 70 m
long. It is understood that the design-build team may prepare different concepts including a final
site grading resulting in cuts or fills above the existing site elevations.

The recommendations in this report are preliminary and based on PML's interpretation of the
factual information obtained from a limited number of boreholes and outlined in Part A of the

report. The recommendations are only provided for planning and preliminary design purposes.

All elevations in this report are expressed in metres. A list of the standard specifications

referenced in the report is provided in Table 1, attached.

16 Franklin Street South, Kitchener, Ontario N2C 1R4
Tel: (519) 893-7500 Fax: (519) 893-0654

E-mail: kitchener@petomaccallum.com
BARRIE, HAMILTON, KITCHENER, TORONTO
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6.2 Foundations

6.2.1 General

Based on the borehole data, supporting the proposed structures on spread footings founded on
either bedrock or structural fill is recommended. Use of deep foundations is not considered to be

practical due to shallow bedrock at this site.

The building foundations should be checked / designed to resist uplift caused by wind loads.

The floor slab of the building, in particular the salt / sand storage area and the garage areas
should be provided with a membrane designed to prevent the migration of salt and hydrocarbon
contaminants and allow for their capture and removal if required. The structural design of the
floor slab / pavement of the salt / sand storage area will be prepared under the

Pavement Engineering scope of work.

The seismic site coefficient for the stratigraphic conditions at this site is 1.0 (Type | soil profile as
per clause 4.4.6 of the Canadian Highway Bridge Design Code (CHBDC), CAN/CSA-S6-06,
November 2006).

Since there is either exposed bedrock or a soil cover of less than 1 m thickness at the borehole
locations, it is considered that liquefaction of the soil and rock is unlikely to occur (refer to
clause 4.6.2 of the CHBDC).

6.2.2 Footings

6.2.2.1 General

Use of conventional spread footings founded on either bedrock or structural fill placed directly on

bedrock is considered to be the preferred means of supporting the proposed structures at the site.

The bearing resistance for inclined loads should be reduced in accordance with the requirements
of clause 6.7.4 of the CHBDC.
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All footings subject to frost action should be provided with 2.0 m of earth cover or equivalent
thermal insulation. A 25 mm thick layer of polystyrene insulation is thermally equivalent to
600 mm of soil cover. Footings bearing directly on bedrock do not require protection from frost.

Construction of the footings should be performed and monitored in accordance with OPSS 902 to

verify the competency of the founding surface.

6.2.2.2 Footings Constructed on Bedrock

Spread footings bearing on the bedrock should be designed using a factored bearing resistance at
ultimate limit states (ULS) of 10,000 kPa, subject to geotechnical inspection during construction.
Considering the bedrock to be non-yielding, the design will not be governed by settlement criteria
since the loading required to produce 25 mm deformation is much larger than the factored
capacity at ULS.

The anticipated depths / elevations to bedrock at this site are tabulated in section 4.5. The
bedrock surface is variable and ranges from elevation 241.0 to 244.4 at the borehole locations.
Mass concrete could be placed to provide a level founding surface for the footings. Alternatively,
the rock surface could be “stepped” to follow variations in the bedrock surface elevation, thereby

creating a level subgrade by a combination of rock excavation and placement of mass concrete.

Mass concrete could also be employed to raise the subgrade to the design level of the footings.
The need to expand the plan area at the base of the mass concrete to provide for stress
distribution (2V:1H), place reinforcing steel in the mass concrete and/or use high strength
concrete to prevent overstressing will be dictated by the actual thickness of the mass concrete

and structural design considerations.

Subject to these comments, the bearing resistance provided for footings bearing on bedrock is
considered to be appropriate for mass concrete with an unconfined compressive strength of at
least 35 MPa.

Comments concerning excavation of bedrock if required to enable construction of the footings are

provided in subsequent sections of the report.
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The horizontal force imposed on the foundations will be resisted in part by the friction force
developed between the underside of the footing and the bedrock. If the concrete for footings is
poured directly on the surface of the bedrock (bedrock surface not roughened by
excavation/construction activities), an unfactored friction factor of 0.6 should be employed. A
value of 0.7 may be used for a roughened bedrock surface (asperity height of at least 25 mm)

created by mechanical means or during rock excavation.

The lateral resistance of footings founded on bedrock could be enhanced by means of a shear
key and/or by installing dowels / anchors into the bedrock (SP 999S26). The increased lateral
resistance will be provided by the shear strength of steel dowels if used, the horizontal resistance
of the bedrock, the horizontal component of tensile forces developed in any inclined anchors
and/or a greater frictional resistance between the footing and rock if the anchors are prestressed
to increase the vertical pressure. The factored horizontal resistance at ULS of the bedrock is
considered to be 5000 kPa.

If anchors are installed for design of uplift resistance, consideration should be given to the
presence of dipping cross joints in the bedrock. A factored bond stress at the rock/grout interface
of 1.4 MPa at ULS (a resistance factor of 0.4 is applied for a minimum 35 MPa grout) is
recommended for design. The anchors should extend a minimum 30 bar diameters into sound
bedrock and be spaced at a distance of at least four times the diameter of the anchor hole. The
total capacity of a group of closely spaced anchors may be less than the summed capacities of
the individual anchors; the impact of anchor interaction should therefore be assessed if the
spacing is less than one-fifth of the anchor length. Design, installation and testing of the anchors
subjected to tensile stresses should be conducted in accordance with SP 999S26 and
clause 6.10.4 of the CHBDC.

6.2.2.3 Footings Constructed on Structural Fill

Spread footings constructed on structural fill placed directly on bedrock could also be employed to
support the foundation loads. The structural fill should comprise OPSS Granular A material
placed in maximum 200 mm thick lifts, compacted to 100% of the ASTM D-698 (standard Proctor)
maximum dry density and extended laterally to a line inclined downwards at 45° to the horizontal

originating at least 1 m from the top of the footing.
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Minimum frost protection as recommended in section 6.2.2.1 should be provided.

The recommended bearing resistance for spread footings constructed on structural fill (bearing
resistance independent of fill thickness due to shallow bedrock at this site) is as follows:

900 kPa
350 kPa

Factored Geotechnical Resistance at ULS
Geotechnical Resistance at SLS

The geotechnical resistance at SLS normally allows for 25 mm of compression of the founding
medium. Differential settlement is expected to be less than 75% of this value. A footing

embedment depth of 2.0 m was assumed for computation of the geotechnical resistances.
The horizontal force imposed on the foundations will be resisted in part by the friction developed
between the underside of the footing and the structural fill. An unfactored friction factor of 0.7 is

recommended for footings on granular fill.

6.3 Slab-on-Grade Considerations

The structural design of the sand / salt storage area will be carried out as a roadway pavement.

Construction of the floor slab as a concrete slab-on-grade for the garage and office areas on the

undisturbed native soils / bedrock or an engineered fill pad is considered to be feasible.

It is recommended that topsoil and other deleterious materials be removed from the building
footprint. The exposed subgrade should then be prepared in accordance with OPSS 902.

Fill placed under the slab to achieve finished subgrade levels should comprise approved material
placed in accordance with OPSS 501 (Method A) and compacted to at least 100% of the standard
Proctor maximum dry density.

A minimum 200 mm thick layer of well compacted 19 mm clear crushed stone or equivalent is
typically recommended directly beneath concrete floor slabs for bedding purposes and as a vapour
barrier. If a moisture sensitive floor finish is to be provided, extra vapour barrier may be
necessary. A heavy duty polyethylene (or PVC) sheeting may be installed between the concrete
slab and the compacted granular base to act as the vapour barrier. This requirement should be
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selected by the Design-Build team considering the specification of the floor finish product and the
thickness of concrete floor slab.

If the concrete slab is in an unheated area, it is recommended that the slab-on-grade be placed on
a layer of high-density closed-cell insulation or equivalent (such as Styrofoam) with a thickness
selected to make up the frost protection requirement previously indicated in this report.

The floor slab should be structurally separated from the foundation walls and columns. Control
joints should be provided along column lines and at regular intervals to minimise temperature

cracks and to allow for any differential movement of the floor slab.

6.4 Geomembrane Considerations

The Design-Build team should consider the design of the floor slab base material, vapour barrier
and environmental membrane. The environmental membrane should extend at least under the
sand/salt storage and garage areas. Monitoring wells to verify the future conditions above and
below the environmental membrane should be provided in the design.

Details of the remedial measures and monitoring were provided in the Site Selection Study Report
prepared by Stantec Consulting Ltd. and dated November 2008, GWP 5094-06-00. For ease of
reference, an extract of the document from page 64 is enclosed as Appendix FDR-1.
Notwithstanding the recommendations, care should be taken to follow the product manufacturer
recommendations for installation to avoid possible warranty conflicts.

6.5 Construction Considerations

6.5.1 Excavation

Excavation for construction of the structure foundations if supported on strip or column footings
founded on bedrock will extend locally through silty/sandy soils to depths less than 1 m.
Excavation of the native soils is expected to be relatively straightforward. All work should be
carried out in accordance with the Occupational Health and Safety Act (OHSA) and local

regulations.
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The native silty/sandy soils at the site and granular fill materials placed for grading purposes are
classified as Type 3 soils according to OHSA (Ontario Regulation 213/91) criteria. Therefore,
temporary cut slopes over the full depth of excavation should be inclined at 45° to the horizontal.
The need to excavate flatter sideslopes if soft/wet materials or concentrated seepage zones are

encountered locally should be considered.

Excavation of bedrock will likely necessitate conventional rock excavation techniques such as
blasting (OPSS 120, General Specification for the Use of Explosives, August 1994), machine or
manual scaling (SP 299F03 or 299F05), trim or controlled blasting (SP 299F04 or 299F06) and
jack-hammering. The actual equipment required and method of excavation within the bedrock is

dependent upon the geometry of cut and relative depth of excavation into the bedrock.

It is important that blasting / excavation of the rock is controlled to prevent fracturing and/or
disturbance of the bedrock surface on which footings will be founded. A large excavator equipped
with a tiger-toothed bucket in conjunction with a jack-hammer or hoe ram is the preferred method

of excavation to shallow depths in rock at foundation locations.

Near vertical sidewalls may be utilised for excavations in bedrock if required. Examination of the
sidewalls and removal of any loosened rock fragments should be carried out continually for the

safety of workmen.

6.5.2 Groundwater Control

Groundwater was not observed in any of the boreholes during or upon completion of drilling.
Seepage should be locally anticipated at the soil/bedrock interface within depressions in the
bedrock surface. It is considered that seepage of groundwater and surface water run-off into the

excavations will be handled by conventional sump pumping techniques.

Groundwater levels are subject to seasonal fluctuations and rainfall patterns.
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7. CLOSURE

The report was prepared by Mr. Grigory O. Degil, PhD, P.Eng., Senior Foundation Engineer and
reviewed by Mr. C.M.P. Nascimento, P.Eng., Project Manager. Mr. Brian R. Gray, MEng, P.Eng.,
MTO Designated Principal Contact carried out an independent review of the report.

Sincerely

Peto MacCalium Ltd.

Grigory O. Degil, PhD, P.Eng.
Senior Foundation Engineer

Carlos M.P. Nascimento, P.Eng.
Project Manager

Brian R. Gray, MEng, P.Eng.
MTO Designated Principal Contact

GD/CN/BRG:gd-mi



New Patrol Yard Highway 69 at Highway 637

GWP 5094-06-00, Index No.: 077FIDR (P—/ﬁp

PML Ref.: 11KF003, November 11, 2011

TABLE 1
LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT

DOCUMENT TITLE
OPSS 120 General Specification for the Use of Explosives
OPSS 501 Construction Specification for Compacting
OPSS 902 Construction Specification for Excavation and Backfilling — Structures
SP 299F03 Rock Excavation (Machine Scaling)
SP 299F04 Rock Excavation (Trim Blasting)
SP 299F05 Rock Excavation (Manual Scaling)
SP 299F06 Rock Excavation (Controlled Blasting)
SP 999526 Requirements for Design, Installation and Testing of Temporary and

Permanent Pre-Stressed Anchors in Soil and Rock

Table 1, Page 1 of 1
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APPENDIX FDR-1

Recommendations for Remedial Measures and Monitoring
(extracted from “Site Selection Report,
Highway 69 Patrol Yards from Parry Sound to Sudbury”)
prepared by Stantec Consulting Ltd., GWP 5094-06-00
dated November 2008
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5.5.7.3 Recommendations for Remedial Measures and Monitoring

The remedial measures and monitoring are to be incorporated in the design of the new Patrol Yards
to avoid, minimize and/or mitigate the potential environmental impacts.

The preliminary hydrogeological recommendations are based on the key concepts described in the
Ministry of Transportation’s Environmental Guide for Patrol Yard Design.

Remedial Measures

To avoid, minimize and/or mitigate the potential impacts on the groundwater and surface water
bodies on the site and in the surrounding areas, the salt-impacted water (drainage, wash water,
potential/brine release, or fuel and waste oil leakages/spills) should be contained and properly
managed by the following measures:

» The Patrol Yard site, equipment and vehicle repair garage (with oil separators) and fuel
storage and dispensing areas will be constructed on pads consisting of:

- A geomembrane liner placed on a prepared smooth and sloped (for positive drainage)
subgrade

- A free draining (sand) drainage bed about 0.5 m thick should be placed on top of the
geomembrane

- A network of perforated subdrains connected to a solid header pipe should be placed
downgradient of the subgrade and above the geomembrane within the sand bed

- The top of the sand bed where the facilities are to be installed should be paved with
positive drainage

» The surface drainage facilities, such as drainage ditches, pipes, and catch basins within
the above-noted areas or receiving run-off from those areas will be within the above
described pads

Monitoring Wells and Surface Water Sampling Points

After the design is finalized and the site is prepared, monitoring wells and monitoring points will be
established in the upstream (upgradient) surrounding areas where remedial measures are to be
constructed, and downgradient areas near the site boundaries for seasonal groundwater and surface
water sampling and chemical analysis (four times per year). A quarterly monitoring program report
should be prepared which will have to include the factual field and laboratory data as well as an
assessment of the remedial measures performance objectives.

Appendix FDR-1, Page 1 of 1





