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Murdock River Bridge Replacement 1
Highway 607, Township of Bigwood, Sudbury Area

FOUNDATION INVESTIGATION REPORT
MURDOCK RIVER BRIDGE REPLACEMENT
HIGHWAY 607, TOWNSHIP OF BIGWOOD, SUDBURY AREA
W.P, 33-78-01, SITE: 46-208

Geocres Number: 41A-266

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
site of the proposed replacement bridge that will carry a re-aligned Highway 607 over Murdock
River in the Township of Bigwood, Ontario. The existing bridge is located to the west of the
proposed alignment and consists of a single-span steel bailey bridge that carries a single lane of
traffic.

The purpose of the investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, records of boreholes, stratigraphic profile
and cross-sections, laboratory test results and a written description of the subsurface conditions. A
model of the subsurface conditions was developed from the data obtained in the course of the
investigation.

Thurber carried out the investigation as a sub-consultant to MMM Group, under the Ministry of
Transportation Ontario (MTO} Agreement Number 5008-E-0013,

2 SITE DESCRIPTION

The site is located approximately 5 km south of the intersection of Highway 64 and Highway 607
near Alban, Ontario. At the site, Murdock River flows on a relatively gentle gradient towards the
east in a channel that is approximately 15 m wide at the existing bridge and 35 m wide at the
location of the proposed bridge. The water level in the river was recorded as Elevation 182.50 in
May 2009,

The south river bank consists mainly of bedrock outcrops and some small swamp areas vegetated
with shrubs and trees. The north river bank is vegetated with shrubs and trees and there is a pile of
rock fill east of the proposed alignment on the north river bank.

Geologically, the site lies within the Canadian Shield, which is characterized by Pre-Cambrian
bedrock. Locally, however, Murdock River flows across deposits of sand and silt overlying the
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Murdaock River Bridge Replacement 2
Highway 607, Township of Bigwood, Sudbury Area

bedrock. There are several private residences set back from the south bank of the river, both east
and west of the proposed alignment.

Photographs of the site are included in Appendix D and show the existing bridge, the approaches
and the site terrain.

3 SITE INVESTIGATION AND FIELD TESTING

The site investigation and field-testing for this project was carried out on March 8 and from May
31 to June 3, 2010 and consisted of drilling ten boreholes identified as MR10-03 to MR10-8 and
MR10-11 to MR10-14. Proposed Borcholes MR10-01 and MR10-02 (located at the south
abutment) could not be drilled due to cobbles and boulders at the surface, However, bedrock was
observed at surface approximately 2.5 m northeast of the proposed location of MRI10-02.
Proposed Boreholes MR10-09 and MR10-10 (located at the north abutment) could not be drilled
due to the proximity of overhead power lines. At the location of Borehole MR10-13 (located along
the south approach) bedrock is at surface.

Four boreholes were drilled at the approximate locations of each of the proposed north and south
abutments and one borchole was drilled along each of the south approach (MR10-13) and north
approach (MR10-14), The depths of the boreholes ranged from 0.7 m to 14.8 m, with the deeper
boreholes located at the north abutment due to thicker overburden deposits. The Record of
Borehole sheets for these boreholes are included in Appendix A. The approximate locations of the
boreholes, are shown on the Borehole Locations and Soil Strata Drawing included in Appendix E.

Prior to commencing the site investigation, clearance was obtained from utility companies having
plant in the area.

A combination of hollow-stem auger drilling and NQ-sized coring techniques were used to advance
the boreholes. Samples were obtained at selected intervals using a split spoon sampler in
conjunction with Standard Penetration Testing (SPT) in the overburden soils,

At least 3 m of bedrock was cored in Boreholes MR10-04 to MR10-08, MR10-11, and MR10-12.
The rock cores were logged and total core recovery, solid core recovery and Rock Quality
Designation (RQD) was determined for each core.

A standpipe piczometer consisting of 19 mm PVC pipe with a slotted screen was installed in
Borehole MR10-12 and enclosed in filter sand to permit groundwater level monitoring. The
locations and completion details of the piezometer and all other boreholes are shown in Table 3.1.

A member of Thurber’s technical staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes and processed the recovered soil and rock samples
for transport to Thurber’s laboratory for further examination and testing.
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Murdock River Bridge Replacement
Highway 607, Township of Bigwood, Sudbury Area

Table 3.1 — Borehple Completion Details

| .| Piczometer. | - R T
Borehole. | Borehole | Fip Depth/.| C e n e g
South None .
Approach MR10-13 Installed Borehole not drilled. Bedrock at surface.
None'
MR10-03 Installed Borehole caved to surface.
MR10-04 None Borehole backfilled with bentonite to surface
South Installed '
Abutment Nome
MR10-05 Borehole backfilled with bentonite to surface.
Installed
None ' . ,
MR10-06 Borehole backfilled with bentonite to surface.
Installed
None Borehole backfilled with bentonite to 1.8 m, then cuttings
MR10-07
Installed to surface.
None Borehole backfilled with bentonite to 1.8 m, then cutfings
MR10-08 ] ‘
North Installed to surface.
Abutment None Borehole backfilled with bentonite to 2.3 m, then cuttings
MR10-11 ‘
Installed to surface.
Piezometer with 1.5 m slotted screen installed with sand
MRI10-12 | 11.6/168.9 | filter to 9.3 m, bentonite seal from 9.3 m to 0.2 m, then
cuttings to surface.
North None Borehole caved to 1.2 m, then backfilled with bentonite to
MRI10-14 ‘
Approach Installed | surface.

4 LABORATORY TESTING

All of the recovered soil samples were subjected to Visual Identification (VI) and to natural

moisture content determination in the laboratory.

Selected samples were also subjected (o

gradation analysis (hydrometer and sieve), the results of which are summarized on the Record of
Borehole Sheets in Appendix A. Grain size distribution curves for these samples are presented on

the figures included in Appendix B.

Point load tests were carried out in the labora;tory on selected samples of intact bedrock to assist in
evaluation of the compressive strength of the bedrock. The results of the point load tests are
tabulated in Table 1 in Appendix B and on the Record of Borehole sheets in Appendix A.
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Murdock River Bridge Replacement 4
Highway 607, Township of Bigwood, Sudbury Area

5 DESCRIPTION OF SUBSURFACE CONDITIONS

A detailed description of the soil stratigraphy encountered at each borchole location is presented in
Appendix A and on the “Borehole Locations and Soil Strata” drawing in Appendix E. An overall
description of the stratigraphy is given in the following paragraphs. However, the factual data
presented in the Record of Borehole Sheets {Appendix A) governs any interpretation of the site
conditions.

In general, the site is underlain by organic material overlying cohesionless deposits of sand and silt
and silty sand till overlying granite bedrock.

51 Organic Material

Fibrous, peaty, organic material mixed with sand, gravel and roots was encountered
surficially in Boreholes MR10-03 to MRI10-06, MR10-11 and MRI10-12 and was
encountered below a surficial layer of fill in Borehole MR10-08. The thickness of the
organic material ranged from 200 to 600 mm (underside elevation 180.3 to 180.9 m).
Natural moisture contents of the organic material samples ranged from 8 to 254%. The
thickness of organic material may vary between and beyond the boreholes.

SPT N-values recorded in the organic material generally ranged from 6 to 10 blows per 0.3
m penetration, indicating a loose condition. An SPT N-value of 53 blows for 0.225 m of
penetration was recoded in the organic material overlying bedrock in Borehole MR10-04.

5.2 Sand Fill

Sand fill was encountered surficially in Boreholes MR10-07 and MR10-08. The sand fill
contained some gravel and occasional cobbles and boulders and was brown and moist. The
thickness of the granular fifl ranged from 0.6 m in Borehole MR10-08 to 0.7 m in Borehole
MR10-07 (underside elevation 180.6 to 180.9 m).

53 Sand to Sand and Silt

A layer of wet water bearing sand to sand and silt was encountered below the organic
material in Boreholes MR10-03, MR10-05, MR10-08, MR10-11, and MR10-12, below the
sand fll in Borehole MR10-07, and below the ice and water in Borehole MR10-14. The
sand and silt also contains trace clay, trace gravel, and occasional cobbles and is brown to
grey. This layer encountered in Boreholes MR10-03 and MR10-05 (located at the south
abutment) was 100 to 200 mm thick (underside elevations 180.6 and 180.7 m,
respectively), overlying bedrock. The sand and silt layer encountered in Boreholes MR10-
07, MR10-08, MR10-11, MR10-12, and MR10-14 (located at the north abutment and north
approach) was 5.2 to 10.9 m thick (underside elevations 169.4 to 175.8 my).

A 0.6 m thick layer of gravel and cobbles was encountered within the sand to sand and silt
layer in Borehole MR10-14 at 0.6 m depth (elevation 180.7 m).
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Murdock River Bridge Replacement 5
Highway 607, Township of Bigwood, Sudbury Area

SPT N-values recorded in the sand and silt layer generally ranged from 1 to 44 blows per
0.3 m of penetration, indicating a very loose to dense relative density. An SPT N-value of
100 blows for 0.08 m of penetration was recorded in Borehole MR10-03 at 0.6 m, just
above bedrock. Typically, the sand and silt layer had a very loose to compact relative
density. Natural moisture contents of samples collected from the sand and silt layer ranged
from 10 to 36%.

Selected samples from the sand to sand and silt layer were subjected to gradation analysis,
the results of which are summarized below.

. Soil Particles | Percentage |
Gravel 0to8
Sand 33t0 91
Silt 21to 65
Clay 2
Silt and Clay 2to 14

The grain size distribution curves for these samples are presented in Figures B1 and B2 of
Appendix B and the results are summarized on the corresponding Record of Borehole sheet
in Appendix A.

5.4 Silty Sand Till

In Boreholes MR10-07, MR10-11, MR10-12, and MR10-14 a layer of silty sand till was
encountered below the sand and silt layer. The silty sand till contained trace to some
gravel and trace clay and was grey. Although not recovered in the SPT samples, glacial
tills inherently contain cobbles and boulders. The thickness of the silty sand till layer
ranged from 0.6 to 1. 5 m (underside elevation 168.8 to 174.5 m).

SPT N-values recorded in the silty sand till ranged from 48 blows for 0.3 m of penetration
to 100 blows for 0.275 m penetration, indicating a dense to very dense relative density.
Natural moisture contents of samples of the silty sand till ranged from 11 to 13%.

Selected silty sand till samples were subjected to gradation analysis, the results of which
are summarized below. The grain size distribution curves for these samples are presented
in Figure B3 of Appendix B and the results are summarized on the appropriate Record of
Borehole sheet in Appendix A.

- -Soil Particles . |  Percentage -
Gravel Jtoll
Sand 56 1o 82
Silt 29
Clay 4
Silt and Clay 15

THURBER



Murdock River Bridge Replacement 6
Highway 607, Township of Bigwood, Sudbury Area

5.5 Bedrock

The overburden soils described above are underlain by granite bedrock. The bedrock was
generally grey with occasional pink and white bands visible in most cores. Occasional
mechanical breaks and sub-vertical fractures were observed in the rock cores.

Bedrock was encountered at various depths and was proved by coring in a number of
boreholes. Table 5.1 summarizes the depths and elevations to the top of bedrock in the
boreholes. Where coring was not carried out, bedrotk was inferred from auger refusal.

Table 5.1 — Depths and Elevations of Top of Bedrock

Borelole | Locaton |5 06T lewafon (1)
MR10-03 0.7+ 180.6
MRI10-04 | South 0.4 180.8
MR10-05 | Abutment |70 o 180.7
MR10-06 0.3 180.8
MR10-07 | 8.8 172.5
MR1008 | North 104 1711
MR10-11 | APement g 0 T o surveyed
MR10-12 1.7 168.8
MR10-13 Alf};’gilch 00 | Notsurveyed
MR10-14 Alg‘ggch 6.8+ 174.5

* Auger refusal on probable bedrock.

Core recovery in the bedrock generally ranged from 85% to 100%. The RQD values
generally ranged from 65% to 100%, indicating fair to excellent rock quality. RQD values
of 0% were recorded in Borehole MR10-05 Run 2 and MR10-12 Run 1. The Fracture
Index (FI) of the rock, expressed as fractures per 0.3 m of core, generally ranged from 0 to
5. In some bedrock cores the Fracture Index ranged from 5 to 10,

The estimated unconfined compressive strength of the rock cores generally ranges from
76 MPa to 287 MPa, indicating a strong to extremely strong rock. These estimated rock
strength values are interpreted from point load tests that were conducted on rock cores
recovered from the boreholes. A summary of the Point Load Test Results is presented in
Table 1 immediately following the text of this report.

5.6 Groundwater Conditions

A 19 mm standpipe piezometer was installed in Borehole MR10-12, located at the north
abutment. A water level of (.13 m below ground surface (elevation 180.4 m) was measured

L1
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Murdock River Bridge Replacement 7
Highway 607, Township of Bigwood, Sudbury Area

on June 3, 2010. This is a short-term water level reading only and the water table will
fluctuate seasonally. The river level was at Elevation 182.5 in May 2009.

6 MISCELLANEOUS

George Downing Estate Drilling Ltd. of Hawkesbury, Ontario supplied a track mounted CME 55
drill rig and conducted the drilling, sampling and in-situ testing operations for Boreholes MR10-03
to MR10-08, MR10-11, and MR10-12. OGS Inc. of Almonte, Ontario supplied portable drilling

equipment and conducted the drilling, sampling and in-situ testing operations for Borehole MR 10-
14,

The drilling and sampling operations in the field were supervised on a full time basis by

Mr. Stephane Loranger and Mr. Jason Mei of Thurber, under the direction of Mr. Tony Harte,
M.Sc..

The coordinates for the boreholes and the ground surface elevations were provided by MMM
Group Limited.

Mrs. Lindsey Blaine, ELT. and Mr. Alastair E. Gorman, P.Eng prepared the Foundation
Investigation Report.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations projects, reviewed
the report.

Thurber Engineering Ltd.
Lindsey Blaine, E.IT.

w?// fj/j}{? (4 Agjp 5 } 1

Alastair E. Gorman, P.Eng,,
Senior Foundations Engineer

Report Reviewed by:
P K. Chatterji, P.Eng.,
Review Principal, Designated MTO Contact
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Appendix A

Record of Borehole Sheets
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SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

1. TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4.75 to 75mm 5to 75mm
Sand 0.075 to 4.75mm Not visible particles to S5mm
Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye
Clay Less than 0.002mm Plastic particles, not visible to
the naked eye
2, COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mtn)
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 t0 20%
Adjective (e.g. silty or sandy) 2010 35%
And (e.g. sand and gravel) 3510 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT"'N?
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12t0 25 2to 4
Firm 25 to 50 4108
Stiff 50 to 100 81015
Very Stiff 100 to 200 15t0 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer
4, TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT “N” VALUE
Very Loose Less than 4
Loose 4t0 10
Compact 10 to 30
Dense 3010 50
Very Dense Greater than 50
3. LEGEND FOR RECORDS OF BOREHOLES
SYMBOLS AND S8 Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure PM Sampler Advanced by Manual Pressure
SAMPLE TYFE WH Sampler Advanced by Self Static Weight RC Rock Core SC Seil Core
Undisturbed Shear Strength
Sensitivity =
Remoulded Shear Strength
-~ Water Level
Cpen Shear Strength Determination by Pocket Penetrometer
¢))] SPT ‘N’ Value Standard Penetration Test "N’ Value - refers to the number of blows from a 63, 5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.
(2) DCPT Dynamic Cone Penetration Test - Continuous penetration of a 50 mm outside diameter, 60° conical

steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer blows required for each 0.3 m advance of the conical point into undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAIJOR DIVISIONS SYMRBOL TYPICAL DESCRIPTION
GW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures,
SOILS SW Well-graded sands or graveily sands, little or no
SAND AND fines.
SANDY Sp Poorly-graded sands or gravelly sands, little or no
SOILS fines,
sSM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W, <30%).
GRAINED Wi, <50% ClI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W, < 50%).
oL Organic silts and organic silty-clays of low plasticity.
MH Inerganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
WL > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE

COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION

SYMBOLS

Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited {o the surface of major 7
discontinuities. /] CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | ————
(SW) surfaces, but only slight weathering of rock material. [—-———~+ SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the -
(MW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
HW) rock is partly friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition,
{CW) but the rock texture and structure are preserved. W Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
. (MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greater than  Greater than  Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to Zm geological hammer
Medium bedded 0.2 to 0.6m Very Strong  100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 250t0 500 3,500t0 Breaks under
Strong 7,500 single blow of
TERMS geological
hammer,
Total Core Recovery:  Core recovered as a percentage | Weak 5.0t025.0 75010 3,500 Can be peeled by a
(TCR) of total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak  1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
COore run. . .
geological pick.
Rock Quality Total length of sound core Extremely 025t0 1.0 3510 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length,
Uniaxial Compressive  Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FI) per 0.3m of core run.

[—
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ONTMT4S 8158.GP3 10810

Ministry of .
a Trgngortatbn . l
Onkario “THUmE
RECORD OF BOREHOLE No MR10-03 10F1 METRIC
WP, _ 337800 LOCATION N 5103 851.4 E218791.3 ORIGINATED BY _sLL
HwWY 607 BOREHOLE TYPE _ Soid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2010.06.08 - 2010.06.03 CHECKED BY ___LRB
SOIL PROFILE SAMPLES u |CYNANIC CONE PERETRATION .
E § ) e e bowol E REMARKS
@ % 20 4 6 80 100 |"™  covmnr M} SO &
B i) . % E > 1 L 1 1 i - w w =1 g GRAIN SIZE
ELEV E é w 3 % a g SHEAR STRENGTH kPa :—-—-—-'—O-—-il- DISTRIBUTION
) DESCRIPTION § E 3 § &1 < |© UNCONFINED 4+ FIELDVANE y %)
g Elgo 5 @ QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
181.3 GV 20 40 60 80 100 20 4 60 wm? T6R SA 51 CL
00 ORGANICS, mixed with clayey sit, == )
trace cobblas, with roots and roatiets = 1 §s 10 L
Stift — 181
180.7 Black —
\m 2 4 h1s0" Q
07} | SAND, trace gravel, cccasional 0075
cobbles
Very Dense
Brown
Wt
END OF BOREHOLE AT 0.7m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE CAVED TO SURFACE
AND WATER LEVEL AT SURFACE.
+ 3 WX 3 : Nim‘l refer to

Sensiivity

‘-"%’ (%) STRAIN AT FAILURE
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Ministry of a
@)t T
Ordario “THURIMNS

RECORD OF BOREHOLE No MR10-04 10F1 METRIC
WP, _ 337800 LOCATION N 6103 853.7 E 2187937 ORIGINATED BY _SLL
HWY 807 BOREHOLE TYPE __NW CasiyNQ Coring COMPILED BY _ aN
DATUM _Geodetic DATE 20100603 - 2010.06.03 CHECKEDBY ___LRB
¢ DYMNAML NE PENETRATION
SOIL PROFILE savpes |y g RESISTANGE PLOT e 10| 1 | ROMARGS
w
51, 5|58 2 o & % w0 | Gwr w128 | cnmene
= W w w \
ELEY DESCRIPTION £ Bl £ | 2|2g| 2 [SHEARSTRENGTHKPa —_———— DISTRIBUTION
BERTH | F| & 38| T |o unconrmnen 4+ FiELDVANE y o
E z 2201 @ |e auickTRIoAL X LABVANE | WATER CONTENT (%)
161.2 © = 20 4 8 8 00 2 4 8 wim3 |eR SA SI CL
00 ORGANICS, mixed with sand, trace [~
1e08|  oravel with roots and rootiets =4 1188 | 5 181 o
0‘ Very Dense = 02254
, B / \
Wt
f |Rune
GRANITE BEDROCK, with quartzite 4 YCR=100%,
vains, very strong to extremely strong K .
Start coring o 0,4 RN 3 |SCcR=82%,
100men vertical joirts & 0.7m 180 RQD=70%
50mm rubble zone &t 1. 1m 4 lucs=199upa
100mim sub-vortical jolnts at 0.8m ! 3 RUN 2
TOR=100%,
Q y 1 SCR=100%,
2.[RUN ROD=72%
I
§ e 2 lucs=1oempa
g )
4  RuNae
TER=100%,
. 178 4 SCR=100%,
*é 3 | RUN ROD=69%
§ | 2 UCS=266MPa
1774 A
38|  END OF BOREHOLE AT 3.8m, 5
BOREMOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3,x3; HNumbers refer to

Bensitivity

‘5§5 (%) STRAIN AT FAILURE
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Ministry of )
Trana[rayonaiion . I
Ontario THURSan

RECORD OF BOREHOLE No MR10-05 10F1 METRIC -
W.P. 33-78-00 LOCATION N 5103 847.8 E 218 764.9 ORIGINATED BY _SLL
HWY 607 BOREHOLE TYPE __NW Caslng/NG Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2010.08.02 - 2010.06,02 CHECKED BY LRB
TVNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES g 3 RESISTANCE PLOT R e REMARKS
24 WASTC  aisTURE g
5 g 0|58 p o @ % w |7 wew o ER |
= 5 &= =z wp w wp GRAIN SIZE
ELEY Elam| ¥ 981 2 |SHEAR STRENGTH kPa — o DESTRIB
DEPTH| DESCRIPTION & 2 E g 28| £ [o unconenep  + FELDVANE Y s (%;mon
. E 2 |§C| § |o auckTranaL x LaBvane | WATER CONTENT (%)
181.2 w 20 4 e & ™ 2 40 e kwm 3 Jar 8A 81 CL
00 ORGANICS, peaty, fibrous é: el s J
180.9 == 184 RUN 1#
168%]  SAND, trace pravel, occasionat . Fl | Toressk
0.5 \ cobbles .
Loose 0 SCRa=85%,
et 1 [ron Ucsutrs.
GRANITE BEDROGK, with pink ! Y
quartizite, strong to extremaly strong 180 (AveragelMPa
Stan coring at 0.6m B
100mm rubble zone at 1.2m 2 | run RUN 24
Vertical joints at: 5 TCR=87%,
100mm at 1.1m SCR=37%,
500mm at 1.3m 5 ROD=0%
o 2 RUN 3#
3 | RuN TCR=100%,
5 SCR=100%,
RQD=76%
. 4 UCS=195
{AverageiMPa
3
4 | RUN 178
é p RUN 44
177.6 N TCR=100%,
36|  ENDOF BOREHOLE AT 3.6m. SCR=100%,
BOREHOLE BACKFILLED WITH ROD=69%
gﬁ:;ggg’e HOLEPLUG TO UCE=155
’ (AverageiMPa

43,53, Numbors refer lo

Senitivity

"%"’ (%) STRAIN AT FAILURE




100840

ONTMT48 6158.GPJ

Ministry of N
N anaation K .
mafb THUNR N
RECORD OF BOREHOLE No MR10-06 10F1 METRIC
W.P. __ 337800 LOCATION N 51036505 E218797.2 ORIGINATED BY _SLL
HWY __e07 BOREHOLE TYPE _ NW Casing/™NQ Coring COMPILED BY __ AN
DATUM _Gsodstic DATE 2010.06.02 - 2010.06.02 CHECKED BY ___LR8
IC GONE PENETRATION
" SOIL PROFILE sweies 1y Y RESISTANGE PLOT wms | o | REMARKS
LT MOISTURE LT = &
5 B % 20 4 & & o CONTENT Z ‘é GRAIN SIZE
3 ul=g we oW W
ELEV DESCRIPTION = 8 E s % é SHEAR STRENGTH kPa ————y DISTRIBUTION
DEPTH § £ S |o UNCONFINED  + FIELDVANE Y %)
E z|EO g ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
181.1 20 40 & 8 W 20 40 & kim? |GR sA 81 CL
00| ORGANICS, with roots and rootiets, = [ ss | 10 181 .
180.8 trace gravel ]
O3 GRAMTE BEDROCK, with F RUN 14
micaceous kyers and quarizite veins, 3
sirong 1o exiremely strong TCR=100%,
Stat cofing at 0.3m 1 { RUN 1 SCR=100%,
RQD=97%
180 . UCS=81
(Averaga)MPa
2
¢ |ruNz#
2 | run R TCR=100%,
179 1 SCR=08%,
ROD=85%
1 UCS=65
| {(Averaga)MPa
75mm mechanic bresks at 2.7m 1
ol 1 RUN 24
3 | RUN 178 TCR=100%,
3 | scre100%,
177.5 N RAD=70%
26]  END OF BOREHOLE AT 3.6m. - UCS=280MP2
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO
SURFACE.
+3% %3, Numbers refer to

Sensitivity

‘5§5 {36} STRAIN AT FAILURE




ONTMT4S 6158.GPJ  10/8/10

Mickstry of |
(%) Vet oo T
mm THUMDER

RECORD OF BOREHOLE No MR10-07 10F 2 METRIC
WP, 537800 LOCATION N5 103873.5 £ 218 8052 ORIGINATED BY _sL1
HWY B07 BOREHOLE TYPE __Hoflow Stem Augers/NW Casing/NQ Coring COMPILED BY AN
DATUM _Geodetic DATE 2010.06,01 - 2010.06.02 CHECKED BY LRB
DYNAMIC CONE PENETHATION
SOIL PROFILE SAMPLES | P " | Remarcs
Eea PASTE  wosruee V00| L X
5 alsg| 21 2 £ ® B W |M o 28 | camsze
=
e eiflw| 5|25 & [GrEasrencrvea I G} I P
g DESCRIPTION = E 2|22 BUTION
DEPTH £ |2 &1 & |o UNCONFINED  + FIELDVANE ¥ %)
g z 19| § |e cuckTRaxAL x LaBvANE | WATER CONTENT (%)
1515 @ 20 4 80 80 100 20 40 €0 wWm3 |6R sa s1 oL
0.0]  sAND, some gravel, cccasional )
cobblas
Dense Ll
1808 Brown
! Moist ava
07| \gFiy
SAND and $ILT, trace clay
- 1| ss| 14 o
Brown to Groy
Wet 1%
2| ss| s o
179
3lss]e 9 0 53 45 2
4|ssl s 178 °
77
5] 88 5 )
176
6[ssi o 176 4 0 3 65 2
174.0
73| ity SAND, trace gravel o "‘T
Veory Donse 1 4
Grey .
Moist 4
(fILL) . 7 88 e o
o
173
4
172.5 5
8.8 GRANITE BEDROCK, very strong Fi
Stert coring &t 8.8m RUN 1#
172 1 TCR=100%,
SCR+100%,
T |rap=100%
: 1 | RUN UCS=196MPa
/ ]
Continued Next Page +3 XS_ Numbers refer o 153.‘5
X7 gansitity @8 (%) STRAIN AT FAILURE




ONTMT4S 6158.GPJ 10/8M0

- f
Mintstry of
. Transt:ayortaﬂon . l
RECORD OF BOREHOLE No MR10-07 20F2 METRIC
WP, 337800 LOCATION N 5103 8735 £ 218 8052 ORIGINATED BY _SLL
HWY 607 BOREHOLE TYPE __Holiow Stem Augers/NW Casing/NQ Corirg COMPILEDBY __ AN
DATUM _Geodatic DATE 2010,06.01 - 2010.06.02 CHECKEDBY __(RB
DYNAMIC CONE PENEFRATION
SOIL PROFILE SAMPLES o RESISTANCE PLOT TR REMARICS
eg LT HOISTURE wer| B 5 &
§|e glse| 2 P22 W 54 | cransize
. B wp w Wi
ELEV DESCRIPTION ElEl g 3185 & [sHEARSTRENGTHKPa . TR
DEPTH 3 £l g | 3 3 § € JO UNCONFINED -+ FIELD VANE ¥ (%)
|z k|E E ® QUICKTRIAGAL X LABVANE | VVATER CONTENT (%)
Continued From Previous Page 20 40 60 80 100 20 40 60 wm? {GR SA SI CL
V]
4 TCR=100%,
{ 2 SCR=100%,
ROD=06%
2 | run 1 UCS=180MPa
§ 170 1
4 °
§ I 1 RUN 34
3 | RUN TCR=100%,
169.0 ' SBR=400%
123 END OF BOREHOLE AT 12.2m. RQD=86%
BOREHOLE BACKFILLED WITH UCS=235MP;
BENTONITE HOLEPLUG TO 1.8m, =asnra
THEN CUTTINGS TO SURFACE,
3 .,3. Numbers referto
X Sensiivty “‘%5 {%) STRAIN AT FAILURE



Minisry of M
(@) et T

W.P, 33-78-00

RECORD OF BOREHOLE No MR10-07D 10F1
LOCATION

METRIC

ORIGINATED BY _SLL

HWY 807 BOREHOLE TYPE _DCPT COMPILED BY __AN
DATUM _Geodetic DATE 2010.11.47 - 2010.44.17 CHECKEDBY T
BYNAMIC, CONE PENETRATION
SOIL PROFILE SAMI_’LES o w  |RESISTANCE PLOT ATURAL REMARKS
Wy é PATC e Hous| E
61 A EX 2.4 8 10 ™ comw M7 3O "
= z w w GRAIN SIZE
ELEV DESCRIPTION HEIRA AT 5 B |SHEAR STRENGTH kPa - £ DISTRIBUTION
DEPTH E z F| & 38| £ |0 UNCONFINED  + FIELDVANE Y Py
El1= 2|20] @ |e ouickTRIAXAL X LABVANE | WATER CONTENT ()
d 20 4 6 80 100 0 9 60 | wwm® |or sa 51 oL
GO0f  Starl DCPT from swiface

ONTMT45 6158.GPJ 111710

78 END OF DCPT AT 7.6m.

20
3 3, Numbers refet to
T Sensitviy '51¢;5 {%) STRAIN AT FAILURE




ONTMT4S 8158.GPJ 10/8/10

(@) Yooyt [
Transportation . l
Ortario Fompienpl
RECORD OF BOREHOLE No MR10-08 10F2 METRIC
WP, __ 337800 LOCATION N 51038762 E 218 807.6 ORIGINATED BY _SLL
HWY __ 607 BOREHOLE TYPE _ Holiow Stem Augers/NW, Caski/NQ Coxing COMPILED BY __ AN
DATUM _Geodetic DATE 2010.06,01 - 2010.06.01 CHECKED BY __LRB
SOl PROFILE SAMPLES | o w | DYNAMIC CONE PENETRATION e REMARKS
Hau 3 mame (e wwo] g
5 e P EE @ 2 4@ e w w ™M camr M :Z’E GRA‘:S'ZE
o E = w w w
ELEV DESCRIPTION slEte| 3[25] g [sHeARSTRENGTHKP —" DISTRIBUTION
DEPTH E g [ 5|28 £ |0 UNCONFINED  + FIELDVANE Y o
' £ 2|E°| § |e quckTRaxAL X LABVANE | WATER CONTENT (%)
181.5 w 20 4 & 8 100 2 40 @0 wm? JeR §A 81 CL
0.0 SAND, some grave!, occaslonal
cobbies and bouiders
{FILL}
160.9 181
1BS|  ORGANICS, with roots and roctiets ~ =4
o8| Black gt
SAND and SILT, race clay 1M1 ]| ss| 4 0
Vory Loose to Dense
Brown to Grey
Most to Wet f 180
2|ss| b 0 57 41 2
aiss| 2 179
a|ss]| 2 s
178
177
s|ss| 7 o
6| ss | 15 d
175}
74
7|88} 38 o 2 86 3 2
Trace graval
173
{lle| ss{ 28 d
] 172
oed Hext P
Conti Next Page +3 %3 Numbers refer to 153_5
’ Sensiivity #% (%) STRAIN AT FAILURE




CNTMT4S 6158.GPJ  10/8M0

Miistry of N
.Transpmation .l
Ontario rHUARER
RECORD OF BOREHOLE No MR10-08 20F2 METRIC
WP, _ 337800 LOCATION - N 5103 876.2 £ 218 807.8 ORIGINATED BY _SLL
HWY 807 BOREHOLE TYPE _ Hollow Stem AugersiNW Casing/NO Cering COMPILED BY _ AN
DATUM _Geodetic DATE 2010,06.,01 - 2010.06.01 CHECKED BY __ (RSB
DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES
ﬁ - g RESISTANCEPLOT = eene | WA £ | REMaRks
Glel | g|58] 8] = © o & w [« Sk w|gg) s
@ RAIN SIZE
ELEV AR ELE E| & [sHEARSTRENGTH KFa " w ¥ OISTRIEUTION
ELEV DESCRIPTION & g E | 8132] § |o unconrnep  + FELDVANE '
129 ¥ (%)
E |ES] & {® QUCKTRINGAL X LABVANE | WATER CONTENT (k) :
Continued From Previous Page o 20 40 8 80 1w 20 4 €0 kum? |erR sa &1 cL
SAND and SILT, trace clay
1714 G;wc'"m " RUN 1#
104
\Molst 7 1 TCR=100%,
GRANITE BEDROCK, with ihin SCR=100%,
quartz seam, very strong ° | rap=100%
Stant coring at 10.4m 1 | RUN 1 UCS=221MPa
0
% 170
o |runze
TCR=100%,
1 | SCR=100%,
ROD=100%
§ 2 | RUN | 0 |ucs=195mpa
169
|| 0
0
o |Runze
3 [ Run .
188.0 N e
B R Tiay 136%.—
13.5]  END OF BOREHOLE AT 13.5m. RQD=100%
BOREHOLE BACKFILLED WITH LSt
BENTONITE HOLEPLUG TO 1.8m, ‘ =189
THEN CUTTINGS TO SURFACE. {AveragejMPa

2 3. Numbers refor o .
KT Genstiviy %‘ (%) STRAIN AT FAILURE



Ministry of
Transportation

ONTMTAS 6158.GPJ  4/6/11

ontﬂrio THLBER
RECORD OF BOREHOLE No MR10-~11 10F 2 METRIC
W.P. 33-78-00 LOCATION ORIGINATED BY _SLL
Hwy 807 BOREHOLE TYPE __Hollow Stem Augers/NQ Coring COMPILED BY AN
DATUM _Geodetic 2010.05,31 - 2010.05.31 CHECKED BY LRB
DYNAMIC CONE PENETRATICN
SOIL PROFILE SAMPLES x Y |RESISTANCE PLOT NATURAL
= REMARKS
Bl & mostre WSRO T
51 p|£8| @ 2 40 60 & 100 ™M oo UM Z é GRM: o
2l w ] 3 £l % wp w W ZE
ELEV DESCRIPTION & g E 3 % % 8 SHEAR STRENGTH kPa o DISTRIBUTION
DEPTH é =] > g 8 4 | C UNCONFINED + FIELD VANE Y (%)
Elz Z2|2C| § |® QuoKTRIAXAL x LABVANE | WATER CONTENT (%)
180.3 o 20 40 80 80 100 20 40 80 kN/m2 {GR SA SI CL
0o ORGANICS, with roots and roollets ",..‘,._.
62 SAND and SILT, frace clay, 180
occasional cobbles
Very Loose to Compact
Grey
Malst to Saturated
88 13 [«
179
55 1 D
178
83 1 h
SS 2 177 o A
178
& 88 1 o
175
6|85 | 2 74 B
173
71 88 4 [+
172
171.5 :
8.8 Silty SAND, trace to some gravel,
trace clay
Very Dense
Grey 17
Moist 8| 85| 82 o 11 56 29 4
(TILL)
170.3
Continued Next Page

Numbers refer to
Sensitivity

0
"‘%5 1%} STRAIN AT FAILURE




CNTMT4S 6158.GPJ  4/8M1

Ministry of |
Transportation . I
Ontario : Rean
RECORD OF BOREHOLE No MR10-11 20F2 METRIC
w.P 33-78-00 LOCATION ORIGINATED BY _SLL
HWY 807 BOREHOLE TYPE _ Hollow Stem Augers/NG Coring COMPILED BY AN
DATUM _Geodstic DATE 2010.05.31 - 2010.05.31 CHECKEDBY __ 1RB
DYNAMIC CONE PENETRATTON
SOIL PROFILE SAMPLES M g RESISTANCE PLOT e MATURAL - . REMARKS
F‘J % UMIT MOISTURE war| & 5 &
E v @ g 5 @ 2|0 4|0 6'0 B’O 190 CONTENT % 2 RAIN SIZ
= z Gl E
ElHl w | 3|ek| & [sHEARSTRENGTHkPa ve o wL =
ELEY DESCRIPTION g2l & | 2|28 & ———— DISTRIBUTION
DEFTH é 2| F |2 8| £ |0 UNCONFINED  + FIELD VANE Y %)
]2 zl&° 4 |® QUICKTRIAXAL X LaBVANE | WATER CONTENT (%)
Continued From Previous Paga u 20 40 €0 8 100 2 4 60 km® |GR sA 8 oL
10.0 GRANITE BEDROGK, thinly beded, 1 [ RUN FI RUN 13
strong to very streng TCR=100%,
Start coring at 15.0m 170 1 SCR=100%,
RQD=100%
2 UCS=120MPa
4
Sub-vartical jolnts at: 2 | RUN RUN 2¢ "
87.5mm at 10.5m 3 TCR=100%,
75mm at 11.3m 169 SCR=08%,
2 RQD=00%
ICS=108
0 (Average)MPa
% 158 0 RUN 3#
TCR=100%,
8 | RUN & scr=100%,
. ROD=06%
< Ucs=73
187.1 \ , (Average}MPa
13.2 END OF BOREHOLE AT 13.1m.
BOREHOLE BACKFILLED WiTH
BENTONITE HOLEPLUG TO 2.3m,
THEN CUTTINGS TO SURFACE.
+3 %3, Numbers refer ta

0
Sensitivity ’5%5 (%) STRAIN AT FAILURE




a Mindstry of R
Transportation

Srtari AR

T
RECORD OF BOREHOLE No MR10-12 10F2 METRIC
W.P. 33-76-00 LOCATION N 5103 869.8 E218814.7 DORIGINATED BY _SLL
HWY 607 BOREHOLE TYPE _Hollow Stem Augers/NW Casing/NQ Coring COMPILED BY __ AN
DATUM _Geodetic DATE 2010,06,01 - 2010.06.0% CHECKEDBY ___LR8
SOIL PROFILE SAMPLES | DYNANIC GO FENETRATION . REMARKS
PAITIC [ELV ]
=] g poed MOISTURE, mr] E E Iy
6| e gi2s| ¢ S R L s b4 el 54 | oransee
E wp hd wL
ELEV PESCRIFTION & Bl g | 3|25] & [sreARsTRENGTHIP . OISTAIBUTICN
{oePTH 5 E S 133 £ {0 UNCONFINED + FIELD VANE Y %)
é z Z|2S| @ |e quckTRIAWAL x LABVANE | WATERCONTENT (%)
180.5 © t 20 40 6 e 100 20 4 80 kim 3 JGR SA SI CL
00  ORGANICS, with roots and rootiets ==
02| Black A T'
SAND and SILT, trace clay, 1
occasional cobbles 180
Loose to Dense
Brown to Grey
Wat 11ss]| 15 o
176
21ss| @ e 0 58 40 2
it
3|ss| w4 178 3
4| ss| 17 o 0 60 38 2
177
176
5|85 1 o
175
6| ss | 4 o
174
173
7|85} 4 °
=]
g 172
.
]
&
w
2 8iss| o
E 1
[=]
Contiwed Naxi Page

3 3,  Numbers refar to
X Sensiiity ‘5§5 {%) STRAIN AT FAILURE




10/810

ONTMT4S 6158.GPJ

Miistry of -
Trar'nssugoﬂaﬂon . l
Ontario hayrpdugunl

RECORD OF BOREHOLE No MR10-12 20F2 METRIC

WP, ___ 237800 LOCATION N5 103 889,8 E 218 B147 ORIGINATED BY _sLL

HWY __ a7 BOREHOLE TYPE _Hollow Stem Augers/NW Casing/NG Goring COMPILEDBY _ AN

DATUM _Geodetic DATE 2010.06.01 - 2010,06.01 CHECKED BY LRB

TVNAMIG GONE PENETRATION
SOIL PROFILE SAMPLES ﬁ g RESISTANCE PLOT NATURAL HEMARKS
PLASTIC M Loun I_'.,:“
b |4 20 40 60 B0 100 UMT CoNTENT war | & &
& g 5& 2 bl wp w wy §§ GRAIN SIZE
ELEV DESCRIPTION cle g 3 g 8 g SHEAR STRENGTH kPa \ o DISTRIBUTION
DEPTH £ S 128 £ |0 UNCONFINED  + FIELDVANE Y %)
E = g|g° 2 |e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
Continued From Previous Page u 20 40 &0 80 100 20 40 & wm 3 lor sa 81 oL
SAND and SILT, trace clay :
toose to Dense
Grey
Wet 170
o
1694 {ljo|ss| 4
114 Sitty SAND, trace gravel, trace clay o o 3 82 15
Gray 14 (SleCL)
Moist . 168
168.8]  (THA} 8 e no|
17| GRANITE BEDROCK, very strong 1 RUN 1#
Start corng &t 11.7m TCR=100%,
. SCR=100%,
50mm sub-vertical joints &t 12.2m RaD=0%
2 [ RUN 168} 2 RUN 2%
TCR=100%,
3 | scr=to0%,
. ROD=88%
UCs=133
2 (Average)MPa
\ 167
2 RUN 3#
TCR=100%,
2 JRuUN 1 SCR=100%,
5 ROD=65%
UCS=182
188 8 (Average)MPa
165.7 [N
14.8 END OF BOREHOLE AT 14.8m.
Plezometer nalakiation conaiste of
19mem diameter Schedule 40 PVC pips
with & 1.52m slotted scrsen.
WATER LEVEL READINGS:
DATE  DEPTH({m}  ELEV.(m)
Jun03i2010 0,13 180.37
+3 %3, Numbers refer to 545
" Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 6158.GPJ 10/3/10

() et

OQrtario
RECORD OF BCREHOLE No MR10-13 10F1 METRIC
WP __ 337800 LOCATION N6 1038326 E 2187745 ORIGINATED BY _SlL
HWY 607 BOREHOLE TYPE _ Visuai ¥ lon COMPILEDBY __aN
DATUM _Geodelic DATE 2010.03.08 - 2010.03.08 CHECKED BY ___LRB
TOYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 T _l" o REMARKS
9| 3 il e S
5y g|sEl ol 2 ¢ o v @ W“?,@emﬁsu
] = = wp w wi
o DESCRIPTION i z E g g z E %ngggﬁgf ™ k-f LD vane DISTRIBUTION
i H Y (%)
E z z|=z 31 & |o QUCKTRAXIAL x LABVANE | WATER CONTENT (%)
184.3 © a 20 40 60 B 100 2N 4 € km3 |GR SA §1 CL
00 Bedrock at surface
+3,x3; Numbesrelerto 5,
ST Sensitivity B (%) STRAINAT FAILURE




ONTMT4S B158.GPJ  12/8M10

() e - | B

RECORD OF BOREHOLE No MR10-14 10F1 METRIC
WP, 33-78-00 LOCATION N 5103 882.5 E 218826.2 ORIGINATED BY _JM
HWY 607 BOREHOLE TYPE _ Continous Sempling/BW Casing COMPILED BY __AN
DATUM _Geodetic DATE 2010.03.08 - 2010.03.08 CHECKED BY ™
DYNAMIC CONE PENETRATION
S80Il PROFILE SAMPLES o RESISTANCE PLOT NATURAL REMARKS
B Pase  ANES Lawo ke
Z1 8 0 40 60 6 100 M omw vl ES &
ai128} 2 T M S 5 GRAIN SIZE
2|2 E| & [sHEARSTRENGTHKPa P X il
| ELEV | DESCRIPTION 212 % = D - S DISTRIBUTION
DEPTH 2|28 £ |0 UNCONFINED  + FIELD VANE Y )
zle© B |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
181.3 w 20 40 80 100 20 4 &0 wim3 |GR 8A SI CL
00| 1GE end WATER
181.0 81
0.3]  SAND, some gravel, occasional sit, 19 : o
180.7 trace rootlets, occaslonal fibrous
[+ 1) Compact
Dark Brown
Wt
180.1
12 GRAVEL, trace cobble
Groy 180/
Wot 10 p 7T 2
SAND, trace to some sitt and clay, {SHCL)
trace gravel
Compect .
Dark Brown to Grey ]3| 88y 12 -]
Wet
179
4| s8s| 10 G
5188 | 15 178 o 878 14
(Si+CL)
6fss)a o
77
TE
175.8 . 176
55 Sikty SAND, trace clay, trace gravel ©
Dense to Very Dense gy
Grey -Il
Mol.stmLL)loWei MNrlss| e o
: 2 175
14
d) s | ss | 100
1745 g 0275
68  END OF BOREHOLE AT 6.8m UPON
AUGER REFUSAL ON PROBABLE
BEDROCK.
BOREHOLE CAVED TO 1.2m, THEN
BENTONITE HOLEPLUG TO
SURFACE.
+3,%3, Numbosrterto (3,

Sensilivity 1o (%) STRAIN AT FAILURE



Murdock River Bridge Replacement
Highway 607, Township of Bigwood, Sudbury Area

Appendix B

Laboratory Test Results



GRAIN SIZE DISTRIBUTION - THURBER 6158.GPJ 4/6/11

Murdock River and Grassy Lake Bridges

FIGURE B1
GRAIN SIZE DISTRIBUTION
SAND to SAND & SILT

100 = =
11 1
90
I’W/
80 H ~ ]
LA
70 m

z i
£ 60
: i
il
=z
ic 50
=
Z
3
S 4
[TH)
[«W
30
20
10
0 tﬂﬂ&
0.0001 0.001 .01 01 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | coarse FINE e o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH {m) ELEV. {m})
® MR10-07 2.59 178.71
4 MR10-07 6.40 174.90
A MR10-08 1.83 179.67
* MR10-08 7.92 173.58
® MR10-11 3.35 176.95
] MR10-12 1.83 178.67

W.P# 337800 . l

Prepared By AN..................... THURBER
Checked By .1L.LRB




GRAIN SIZE DISTRIBUTION - THURBER €158.GPJ 11/12/10

Murdock River

GRAIN SIZE DISTRIBUTION FIGURE B2
SAND to SAND & SILT
100 20 10 °P!a/4‘uT= % 2‘.‘ 4 i;$ v vewes
. ' MEI,
8 / .

|
|
|

PERCENT FINER THAN
2
T v
—Me

10 o |1 /J/
o olololee i
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FNE | meoim | coarse FINE COARSE |.ono) ¢
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® MR10-12 3.35 17715
m ‘MR10-14 1.47 179.83
A MR10-14 3.35 177.95

WPR# .33-78-00...........

Prepared By AN..................... THURBER
Checked By .LRB...................




GRAIN SIZE DISTRIBUTION - THURBER §153-GPJ 4/6/11

Murdock River and Grassy l.ake Bridges
GRAIN SIZE DISTRIBUTION

FIGURE B3

Silty SAND TILL

LS5, Slove size, meshes/inch

Siza of openings, ihchas

200 1?0 E|050 4|0 30 1IB 10‘? ¢|1 ? sfam 3!'4” 1|" 11'.'2‘ 3"41{'4"6"‘
100 N
H/ ;/iﬂ
90 F(/
/
80 / /
/ /
70
> f /
£
- €0 A
" %
g
T 50 /
|—.
g P
8 40 EI
] /./ }
o
30
. i
10 fDA/
0 il ' I I
0.0001 0.001 0.04 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE |MEDIUM| COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND .
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® MR10-11 0.45 170.85
X MR10-12 11.20 169.30

Prepared By . AN
Checked By . LR

B

THURBER




Murdock River Bridge Replacement 10
Highway 607, Township of Bigwood, Sudbury Area
Appendix C
Site Photographs
[



Murdock River Bridge Replacement
Highway 607, Township of Bigwood, Sudbury Area

11

Photo 1. South approach to the Murdock River Bridge

Photo 2. Looking north alng the Murdock River Bridge




Murdock River Bridge Replacement
Highway 607, Township of Bigwood, Sudbury Area

12

Wavw

L 2N TIPS

Photo 4.

¢ - = s Laa T e
Rockfill pile located northeast of the existing bridge




Murdock River Bridge Replacement
Highway 607, Township of Bigwood, Sudbury Area

13

Appendix D

Drawings



MNESTIEY OF TRANSPORTATION, ONTARIO

A A ’ METRIC  leont no
~7 — P ND/oR MiLmETREs | GWP No 33-78-00

UNLESS OTHERWISE SHOWN HIGHWAY 607 SHEET
“ R —

MURDOCK RIVER

BRIDGE
BOREHOLE LOCATIONS AND SOIL_STRATA

'A\\\ MMM GROUP

J =1 MR10-08
R10-07 _ |
ﬁ — , = = mURBE“R ENGINET{NEAT:.IE..
| ™ T
™~

e ! e l
iLF ‘ AQV

Py 5.
\!

am

\19\8181
1 - g

- VR10-T1 | MR10—12 MR10—14
c 7
A
— 0
<O
o
e
ey
10 /~
SCALE: 1:400
PLAN
MR10-05 MR10-06 MR10~11 MR10-12 MR10~14 KEYPLAN
+ ¢ > e . s
MR10-13 J— + Borehole
Approximate Grou N Blows /0.3m (Std Pen Test, 475J/blow)
Surface { CONE Blows /0.3m (80" Cone, 475J/blow)
185 RIVER LEVEL / e PH Pressure, Hydraulic
MAY 2009 Proposed Road "2 Water Level
(EL 182 Sm) Grade T Head Artesian Water
V . . Piezometer
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