FOUNDATION INVESTIGATION AND DESIGN REPORT
STORMWATER MANAGEMENT PONDS
HWY 401 WIDENING, HWY 410 TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P. 2107-05-00

Geocres Number: 30M12-279

Report to

MMM Group Limited

Thurber Engineering Ltd.

2010 Winston Park Drive, Suite 103
Oalkville, Ontario

L6H 5R7

Phone: (905) 829 8666

Fax: (905)829 11866

April 20, 2009
File: 19-1423-11

\WTorserver1\Pro\vForserver 1\Projectst 19414234 1 Hwy
AGINHMIL-OHS-2009\HML jects\ 1M 4230 Hwy
4G1\Reports-2009\Pond-Trenchless\PONDV] 9-1423-
11_HWY401- Pond-Final.doc



Highway 401 Widening - SWMP Page ii

TABLE OF CONTENTS

PART 1 FACTUAL INFORMATION

1 I TR D D U T 0 N ettt er ettt e st rat e s erat e saitastns s ssrtn s e s senbesassstbessnaranenssrnanes 1
2 SITE DESCRIPTION ..ot eeeeeerae e e e eea e e e e eeeeenesaems 2 e e ek ase s s st e beeeeae et s et bassessbar st sarats 1
3 SITE INVESTIGATION AND FIELD TESTING . ..ooooceeo it cistrrenseiesnessresantassssrasssennnssssenes 2
4 LA B O R A T O R Y TE ST TING oottt e et aeeres sttt eresaseartat e et s seessrssmn st esseessenarbansnenssersrsnnes 3
5 DESCRIPTION OF SUBSURFACE CONDITIONS .o crtirr e vsrsst s sassssassssaess s snas s 3
5.1 TOPSOIL ..ot et e m e s b e b em b e bbb s 4
5.2 L ettt e et e e et ettt ettt a et rathbtte et b et s s e e batriranaeseatraesanarraan 4
53 SHIY ClaY Tl ettt et e bbbt s e e s s anearens 4
5.4 BT OO ettt e et et r s e et re st et b e bt ae e errat et ae e e s e e bR aRraataeeasanatrbbrareaseirann 5
55 N LT LBV OIS ittt s et ie e et ie s e st ieae s e ee st s eatetseses sasensasaasasasrsseasnnsessesntessnssnsass annnnsrernte 7
6 M S E L L AN OUS ittt re st eaasre e et e erteeteraasaseaearansss s meavatsaaesssanassrsantastarnsssnranrsrenrers 7
PART 2 ENGINEERING DISCUSSION AND RECOMMENDATIONS
7 N R AL oot e et e eeeae e e e ee e e e e e e et e e e e e e e e ee e e et e e e e emtee e beeeasaesataaes sesetasteerssratnsasrasessansns 9
8 STORMWATER MANAGEMENT POND RECOMMENDATIONS ..ot tiienn 9
9 CONSTRUCTION CONUERNS .ottt vrmtesseaatseemtss st isssstsssassssssesssssanesas saseseasssseeeeeisis 12
JO GO I RE ottt e e st se e s e e s s ab e s st bae e e sae e e e e sa s aabeesser bbb e e e sinareae et bebtesrre 12

Table
Table 1 Point Load Test Results
Appendices
Appendix A Record of Borehole Sheets
Appendix B Laboratory Test Results
Appendix C List of Special Provisions and Suggested Text for NSSP
Appendix D Borehole Location Drawing

"EbRl SRR



Highway 401 Widening — SWMP Page 1

FOUNDATION INVESTIGATION AND DESIGN REPORT
STORMWATER MANAGEMENT PONDS
HWY 401 WIDENING, HWY 416 TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P. 2167-05-60

Geocres Mumber: 30M12-279

PART I: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a geotechnical investigation for the detailed
design of two proposed stormwater management ponds (SWMP) at the Highway 401 and Highway
410 interchange. Construction of the SWMP is part of the Highway 401 widening from Highway 410
to Credit River in Mississauga, Ontario.

The purpose of the investigation was to explore the subsurface conditions at the proposed SWMP
locations and, based on the data obtained, to provide a borehole location plan, records of boreholes,
Iaboratory test results and a written description of the subsurface conditions.

Thurber carried out the investigation as a sub-consultant to MMM Group Limited (MMM) under the
Ministry of Transportation Ontaric (MTO) Agreement Number 2005-A-000347.

2 SITE DESCRIPTION

Two SWMP’s are proposed on the northwest and southwest sides of Highway 401 and Highway 410
interchange in Mississauga, Ontario.

The northwest and southwest lands adjacent to the Highway 401 and Highway 410 inierchange are
generally vacant and undeveloped. Vegetation is moderate consisting mainly of tall grass and shrubs.
In general the lands to the east and 300 m west of Highway 410 have been developed for commercial
and industrial uses. The topography is typically flat, sloping gently towards to the south.

The general site area is located within the physiographic region known as the Peel Plain,
characterized by a level fo undulating cohesive glacial till deposit typically less than 1.0 m to 7.0 m
thick which is underlain by grey shale bedrock with hard limestone and siltstone interbeds.
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3  SITE INVESTIGATION AND FIELD TESTING

Site investigation and field testing consisted of drilling and sampling four boreholes within the two
SWMP areas. A summary of the borehole designations for the two SWMP is provided in Table 3.1.

Table 3.1 — Borehole Designations

L R - Drilling Borehole Stratum at
SWMP “;‘Location Borehole Date | Termination | Termination
o R | (2009) | Depth(m) | ' Depth
Northwest quadrant of SWMP-01 | March 13 6.2 Shale bedrock
I | Highway 401 and Highway | oy ip g5 | pareh 13 7.6 Shale bedrock
410 interchange
Southwest gquadrant of SWMP-03 | March 31 12.1 Shale bedrock
2 | Highway 40l and Highway | ¢uonio 04 | Apeil 1 2.1 Shale bedrack
410 interchange

The approximate borehole locations are shown on the Borehole Location Drawing in Appendix D.
The coordinates and elevations of the boreholes are given on this drawing and on the individual
Record of Borehole Sheets in Appendix A.

Prior to commencement of drilling, utility clearances were obtained for all borehole locations.

Solid stem augers were used to advance the boreholes in the overburden and into the shale. Samples
were obtained at selected intervals using a 50 mm diameter split spoon sampler in conjunction with
Standard Penetration Testing (SPT). NQ rock coring equipment was used to recover core samples of
the bedrock in the boreholes.

A member of Thurber’s engineering staff supervised the drilling and sampling operations on a full
time basis. The supervisor logged the boreholes, visually examined the recovered samples, and
transported them to Thurber’s laboratory for further examination and testing.

All rock cores were logged, and the Total Core Recovery (TCR), Rock Quality Designation (RQD)
and the Fracture Indices (F1) were determined.

Groundwater conditions in the open boreholes were observed throughout the drilling operations. Two
standpipe piezometers consisting of 19 mm PVC pipes with screens were installed in the boreholes to
permit monitoring of groundwater levels. Details of the piezometer installations and other borehole
completion details are as shown in Table 3.2,
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Table 3.2 — Borehole Completion Details

: - __:..: ) Lo e TR Pierometer
SWMP Location .Borehole ' |- Tip Depth/ Completion Details
e I SR 27| Elevation ()
Northwest Piezometer with 1.5 m slotted
uadrant of screen installed with sand filter to
1 Higclllway 401 and SWMP-01 6.1/179.8 4.3 m, holeplug from 4.3 m to
Highway 410 surface.
interchange SWMP-02 | No Installation | Holeplug to surface.
Southwest SWMP-03 | No Instaliation | Holeplug to surface.
quadrant of Piezometer with 1.5 m slotted
2 Highway 401 and screen installed with sand filter to
Highway 410 | SWMP-04 4 12UA727 46 4 holeplug from 10.1 m to
interchange surface.

4 LABORATORY TESTING

All recovered soil and rock samples were subjected to Visual Identification (VI) and geological
logging. Moisture content determinations were carried out on all soil samples. At least 25% of the
recovered soil samples were also subjected to grain size distribution analyses (sieve and hydrometer)
and Atterberg Limits testing where appropriate.  The results of this testing program are presented on
the Record of Borehole sheets in Appendix A and on the figures contained in Appendix B.

Core samples of the shale bedrock were carefully protected to prevent drying during transport to the
laboratory. Point load tests were carried out on selected samples of intact shale, limestone and
siltstone interbeds upon arrival at the laboratory to assist evaluation of the compressive strength of the
bedrock. The results of point foad tests on the selected rock core samples are shown on the Record of
Borehole sheets and in Table 1, immediately following the text.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

This section presents a generalized summary of the subsurface conditions encountered at the borehole
locations drilled for the proposed SWM Ponds. Reference is made to the Records of Borehole sheets
in Appendix A, Details of the encountered soil and rock stratigraphy are presented in the appendix.
An overall description of the stratigraphy encountered in Boreholes SWMP-01 to SWMP-04 is given
in the following paragraphs. However, the factual data presented in the Record of Borehole Sheets
governs any mterpretation of the site conditions.

In general terms, the soil stratigraphy encountered at this site consists of topsoil and fill underlain by
native silty clay till deposit. Weathered shale bedrock was contacted below the silty clay till deposit.
More detailed descriptions of the individual stratum are presented below.
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5.1 Topseil

Topsoil was identified at ground surface in Boreholes SWMP-03 and SWMP-04. The topsoil
thickness was 75 mm. The topsoil thickness may vary between and beyond the borehole
locations and this limited data is not intended for the purpose of estimating quantities.

5.2 Fill

Fill was encountered below the topsoil in Boreholes SWMP-03 and SWMP-04 and surficially
in Boreholes SWMP-01 and SWMP-02.

In Boreholes SWMP-03 and SWMP-04, the fill consisis of brown to grey silty clay
containing some sand to sandy, trace of gravel and occasional shale fragments. In Boreholes
SWMP-01 and SWMP-02, the fill consists of grey shale. Thickness of the fill ranged from
6.7mto 2.3 m.

‘The depth to the base of the fill ranged from 0.8 m to 2.3 m (Elevations 182.7 to 184.1).

Rased on recorded SPT N-values ranging from 9 to 77 blows for 0.3 m of penetration, the
silty clay fill and shale fill layers are described as stiff to hard. An SPT N-value of 50 blows
per 0.15 m penetration was observed within the shale fill, indicating a hard consistency.

The natural moisture contents of the fill samples obtained ranged approximately from 5% to
19%.

Grain size distribution curves for two fill samples tested are presented on the Record of
Borehole sheets and on Figure B1 of Appendix B. The results of laboratory gradation tests
are summarized as follows:

Soil Particles o (%)
Gravel 1to3
Sand 25t0 30
Silt 48
Clay 19 to 27

53 Silty Clay Till

Maive brown silty clay till containing trace sand to sandy and trace gravel was contacted
below the fill in Boreholes SWMP-01, SWMP-02 and SWMP-04. Thickness of the till
deposiis ranged from 1.5 m t0 3.1 m.

The depth to the base of the silty clay till deposits ranged from 2.3 m to 4.6 m (Elevations
181.1 to 182.5 m).

Rased on SPT N-values ranging from 12 to 28 blows for 0.3 m of penetration, the silty clay
till is described as stiff to very stiff.
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The natural moisture contents of the samples recovered from the silty clay till layer ranged
from 15% to 20%.

Grain size distribution curves for the samples tested are presented on the Record of Borehole
sheets and on Figure B2 of Appendix B. Atterberg Limit test results are presented on Figure
B3 of Appendix B.

The results of laboratory gradation and Atterberg Limits tests are summarized as follows:

Soil Particles (%)
Gravel Otol
Sand 18 to 30
Silt 46 to 47
Clay 22 to 36
Index Property (%)
Liquid Limit 3310 38
Plastic Limit I81t0 19

The above results show that the silty clay till is of low to medium plasticity with group
symbols of CL-CL.

Although not encountered in the boreholes, glacial tills inherently contain cobbles and
boulders and the lower part of the till may contain pieces and slabs of bedrock.

54 Bedrock

The soils described above were found to be underlain by grey and reddish brown shale
bedrock. The shale encountered in the boreholes is described as thinly bedded and contains
numerous hard interbedded siltstone and limestone layers. The shale bedrock is typically
highly weathered within the upper zone with the degree of weathering decreasing with depth.
SPT N-values obtained in the upper pait of the shale bedrock were higher than 50 blows for
Iess than 0.05 m penetration. Moisture contents of disturbed shale samples ranged from 17%
to 21%. Elevations of the top of bedrock are shown in Table 5.1.
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Table 5.1 ~ Elevation of Top of Weathered Bedrock
: : o Depth to Top of
' SN Weathered Weathered
SWMP Lo_cg@q;} . Borehole Bedrock Bedrock
L (m) Elevation (m)
Northwest quadrant of SWMP-01* 41 i81.6
1 Highway 401 and
Highway 410
interchange SWMP-02%* 4.6 181.1
Southwest quadrant of SWMP-03* 23 1827
5 Highway 401 and
High 410
ehway SWMP-04% 23 182.5
interchange

* Proved by coring below augered depth

Bedrock cores were collected using N} sized coring equipment. Total Core Recovery (TCR)
in the bedrock was [00% in all the core runs.

The RQD values recorded for most of the core runs ranged from 51% to 100% indicating fair
to excellent rock guality. An RQD value of 26% was measured in Run 1 of Borehole
SWMP-03. Fracture Index (FI) of the rock, expressed as fractures per 0.3 m of core, ranged
from 0 to greater than 5.

The results of Point Load tests conducted on intact core samples were as follows:

Inferred Uncorfined
Rock Type Compressive Strength (UCS)
(MPa)
Shale 2to 60
Limestone 32 t0 160

It must be noted, however, that point load tests were possible only on less weathered shale or
higher strength limestone and siltstone interbed samples as the more typically weathered
shale cores tended to be too weak for point load testing. Broken zones were observed within
the cores at various depths, :

The shale is highly weathered in the upper 1.0 m to 2.0 m below which the shale is slightly
weathered. The sirength of the shale increases with depth. The shale bedrock also contains
layers of siltstone and limestone that can be significantly harder than the shale itself. The
distribution, thickness and strength of these layers vary from location to location, and these

layers typically exhibit less pronounced weathering than the shale. The logs indicate that

TSRS
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these hard interbeds range approximately from 10 to 300 mm in thickness. Sampling and
interpretation from small diameter boreholes may underestimate the frequency, thickness and
strength of the strong layers and therefore geological expertise and past experience must be
applied in any decision making process regarding the bedrock.

5.5 Water Levels

Water level was observed in the boreholes during and upon completion of drilling. Two
standpipe piezometers were installed to monitor water levels after completion of drilling.
The water levels measured in the piezometers are summarized in Table 5.2.

Table 5.2 — Measured Groundwater Levels

: R _ U Date - Water Level {(m)
SWMP | *  Location L Borehole -(2009) [ Depth | Elevation ____(;omment
March 26 6.0 179.9 .
Northwest | cwmpo1 | Aprit7 | 59 | 1800 | ™ pieometer
quadrant of April16 | 5.8 180.1
1 Highway 401 and P : -
Highway 410 In open
. SWMP-02 | March 13 6.1 179.5 borehole
interchange
Southwest In open
guadrant of SWMP-03 | March 31 0.9 184.1 borehole
2 Highway 401 and
Highway 410 April 7 5.3 179.5 .
interchange SWMP-04 April 16 5.3 179.5 In piezometer

The above table mdicates that the groundwater levels range from Elevations 179.5 m to
184.1 m.

The above values are shori-term readings and seasonal fluctuations of the groundwater level
are to be expected. In particular, the groundwater level may be at a higher elevation afier the
spring snowmelt or after periods of heavy rainfall.

¢ MISCELLANEQUS

Borehole Iocations and ground surface clevations were supplied to Thurber by MMM Group Limited.
The drilling and sampling equipment was supplied and operated by DBW Drilling of Ajax, Ontario
and Walker Drilling Ltd. of Utopia, Ontario.

The field work was supervised on a full time basis by Mr. George Azzopardi of Thurber Engineering
Ltd.

Laboratory testing was carried out at Thurber’s Laboratory in Oakville, Ontario.
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Supervision of the field program was conducted by Mr. David E. Elwood, P.Eng. and Ms. R.
Palomeque Reyna, P.Eng. Interpretation of the field data and preparation of the investigation report
was conducted by Ms. Rocio Palomeque Reyna, P.Eng. and Mr. A. Gorman, P. Eng.

Dr. P.K. Chatterji, P.Eng., a Designated Principal Contact for MTO Foundations Projects, reviewed

the report.

THURBER ENGINEERING LTD.

Rocio Palomeque Reyna, P.Eng.

Geotechnical Engineer

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

P K. Chatterji, P.Eng.
Review Principal

THLEEER
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FOUNDATION INVESTIGATION AND DESIGN REPORT
STORMWATER MANAGEMENT PONDS
HWY 461 WIDENING, HWY 410 TO CREDIT RIVER
MISSISSAUGA, ONTARIO
G.W.P. 2107-05-00

(zeocres Number: 300M12-279

PART Z2: ENGINEERING DISCUSSION AND RECOMMENDATIONS

7 GENERAIL

This section of the report presents geotechmical recommmendations for the design of the proposed
stormwater management ponds (SWMP).

Two SWMP are proposed on the west side of Highway 401 and Highway 410 interchange in
Mississauga, Ontario.

The discussion and recommendations presented in this report are based on Thurber’s understanding of
the project and on the factual data obtained in the course of this investigation.

8§ STORMWATER MANAGEMENT POND RECOMMENDATIONS

Information on the general layout of the proposed locations of the SWMP was provided to Thurber by
MMM Group Limited during preparation of this report. The design configurations of the ponds are

summarized in Table 8.1.
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Table 8.1 - SWMP Design Configuraticns

Maximum | Permanent Pond
; Water Pool Base . . .
SWMP Location Level Elevation | Elevation Side Slope Inclination
(m) (i) (m)
|| TOp st quadant 3H:1V from EL 179.9 to 181.4
Triangular gaway 182.9 181.4 179.9 | 5H:1V from EL 181.4 0 182.9
sape | a0d Highway 410 3H:1V above El 182.9 m
interchange o ' '
p | SOvest quadiant 2H:1V from EL 176.3 to 178.8
Rectangular gmway 180.8 - 178.8 1763 | SH:1V from EL 178.8 to 180.5
shape | and Highway 410 3H:1V above FI. 180.8 m
interchange ) T

The subsurface stratigraphy revealed in the boreholes drilled in the SWMP areas consists of topsoil or
fill overlying stiff to very stiff silty clay (il underlain by shale bedrock encountered at 2.3 10 4.6 m
depth (Elevations 181.1 to 182.7). Existing ground surface at the borehole locations ranges from
elevations 184.8 to 185.9. Both SWMP will be excavated through shale and silty clay fill, stiff to
very stiff silty clay till and into shale bedrock, extending to depths and elevations shown in Table 8.2,

Fable 8.2 — Excavation depths and elevations

Total depth of Depth of
excavation from earth Depth of
SWMP Lecation Borehole . excavation into
3 ground surface to excavation bedrock (m)
pond base {m) {m)
Northwest
quadrant of
1 Highway 401 gxx;g; 5.7 10 6.0 43 t04.6 121017
and Highway
410 interchange
Southwest
quadrant of SWMP-03
2 Highway 401 SWMP-04 8510 8.7 23 6.2 to 6.4
and Highway
410 interchange

Permanent pond slopes excavated into the native silty clay till and shale bedrock are expected to be
stable at the proposed slope inclinations in indicated in Table 8.1,

Use of a hydraulic excavator should be suitable for excavation in the stiff to very stiff silty clay till.
The equipment should be capable of handling and removing possible cobbles, boulders and
fragments/slabs of shale and limestone in the il

The bulk of the excavation will extend into relatively sound shale with hard limestone and siltsione

interbeds. The upper 1.0 mto 2.0 m of the shale is typically highly weathered and excavation in the
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highly weathered bedrock should be possible using heavy excavation equipment and rippers,
supplemented by pneumatic rock breakers where thick layers of hard material are encountered, The
shale becomes less weathered and harder with depth, and intensive use of pneumatic/hydraulic
breakers or other methods of loosening the bedrock may be required. The contract documents should
contain an NSSP alerting the contract bidders that rock excavation may require the use of such
equipment. Suggested wording for this NSSP is provided in Appendix C.

Water was measured in the piezometers installed in Boreholes SWMP-01 and SWMP-02 at 5.9 m and
5.3 m depth, (Elevations 180.0 and 179.5), respectively. The measured groundwater levels with
respect to the SWMP design parameters are as follows:

SWMP 1 - 0.1 mabove the proposed pond base
- 1.4 m below the permanent pool level

- 1.6 m below the bedrock surface

SWMP 2 - 3.2 mabove the proposed pond base
- 0.7 m above the permanent pool level

- 3.0 m below the bedrock surface

In general, the silty clay till and the shale are expected to have a relatively low permeability and
therefore groundwater control using sumps and pumps 15 considered feasible during construction.

The possibility exists that concentrated seepage may be experienced from localized seams or fractures
in the shale bedrock. The NSSP for shale excavation provided in Appendix C includes a comment in
this regard. The design of any dewatering system that may be required is the responsibility of the
Contractor.

The shale encountered at this site may not retain water at the proposed permanent pool levels without
the addition of some form of liner.

Gravel sheeting or other measures may also be required in areas of persistent ongoing seepage
exhibiting surficial instability. These areas are best identified by examination after pond excavation.
The need for and design of supplementary slope treatment procedures should be as directed by the
Contract Administrator in consuliation with the design engineer. An NSSP {0 advise the contractor of

this requirement is provided in Appendix C.

Exposed shale above the permanent pool level will be subject to weathering and slope protection will
be required, as discussed below,

SERER R
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Erosion protection such as hydroseeding and vegetation, and rip-rap in areas of high flow velocities
subject to erosion (such as at the pond inlet and outlet), should be established on all exposed soil and
shale bedrock slopes. General reference may be made to OPSS 511, OPSS 572 and related special
provision(s) for more detailed requirements, where applicable.

% CONSTRUCTION CONCERNS
Potential construction concemns during SWMP construction include, but are not necessarily limited to:
1. Excavation difficulties

® The tiil soils may contain shale and limestone slabs/fragments, and possibly cobbles and
boulders, that must be dislodged and removed during excavation or utility installation.

e The shale becomes harder with depth and contains hard interbeds of limestone, siltstone or
calcareous shale that may slow production and/or require intensive use of rippers and rock
breakers to penetrate. Excavation of the shale bedrock may require the use of rock
excavation methods such as pneumatic rock breakers to penetrate hard limestone interbeds.

16 CLOSURE

Engineering analysis and preparation of the foundation design report was conducted by Ms. Rocio
Palomeque Reyna, P.Eng. The report was reviewed by Mr. Alastair E. Gorman, P.Eng. and Dr. P. K.
Chatteriji, P.Eng., a Designated Principal Contact for MTO Foundations Projects.

THURBER ENGINEERING LTD.

Rocio Palomeque Reyna, P.Eng.

Geotechnical Engineer

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

P K. Chatterji, P.Eng.

Review Principal

THURBER



TABLE 1 -Point Load and Unconfined Compression Test Resulis
Highway 401 Widening ~ STORMWATER MANAGEMENT PONDS

DEPTH FORCE AXIALT7 [DISTANCE UCS jRock Type
SWmMP-3] FT. I, (ki) | DIAMETRIC trmm} BREAK | (Mpa) UC Test Average
RUN#1 12105 [0 600 34501 v A o |+ 50.00 & 2 OK 20 [-116.31 [Limestone |RUN #1:
12 2 8.0 D 78.00 OK 29.56 |Limestone AVERAGE| MAX MIN
B4 (i 44 B C48.00 7 {95 OK 7 it 80.05 |Limestone  iShale
Siltstone
Shale/Silistone
Limestone 78.64 116.21| 28.56
RUN#2 §:01485 201 160 D 93.50 - | “TOK - 80.07. [Limestone [RUN #2:
16 8 2.0 A 55.00 OK 16.56 iShale Shale 29.74 0.00 0.00
AT 4R 9.5 A - 64.50 | - OK 169.64 " [Shale Siltstone
19 3 0.0 A 69,50 LOW 3.00 [Shale Shale/Siltstone
Limestone 60.07 60.07 | 60.07
RUN #3 80200050900 9.0 D 110,500 e QK [ 26,30 | Limestone  |[RUN #3;
A 64.50 LOW 3.00 |Limestone }Shale 3.00 (.60 {0.00
B £2183.00 [0 oK [9.11.84 7 [Limestane | Siltstane
A 55.00 LOW 3.00 (Shale Shale/Silistone
Lirmestone 13.71 26.30 3.00
RUN #4 Shate RUN #4:
Limestone [Shale 3.00 0.00 0.00
93¢ |Limestone |Siltstone
00 Shale Shale/Siltstene
'33:00@2‘?1'8?13!8 Limestong 8.16 2.39 6.93
RUN#5 DH300 [ - 3.0055Shale RUN #5:
85.86 |Limestone jShale 6.03 0.00 | ©0.00
Siltstone
Shale/Siltstone
Limestone 49.09 95.86 2.32
RUN #5 {22300 /| Shale RUN #6:
36 7.54 |[Shale Shale 7.54 0.00 0.00
LT L 108.55Limestone | Siltstone
39 0.00 |Limestone [Shale/Siltstone
Limestone 54.28 108.551 0.00
SUMMARY [AVERAGE! MAX PN
Shale 10.82 69.64 3.00
Silistone
Shale/Siltstone
Limestone 43.08 116.31% (.00




TABLE 1 -Point Load and Unconfined Compression Test Results
Highway 401 Widening — STORMWATER MANAGEMENT PONDS

DEPTH FORCE AXIAL [ |DISTANCE UCS [ Rock Type
SwmP-4] FT. | IN. | (kN) | DIAMETRIC] {mm) BREAK | (Mpa) UC Test Average
RUN# | 21209 100050 [ S A TV 120 B1.60 +:3.85 | Shale RUN #1:
15 4] 11.5 8] 74.50 60.70 |Limesione AVERAGE| MAX RAIN
TE ST [ | Sl Shale 3.95 3.95 3.85
Silisione
Shale/Silistone
Limestone 60.70 60.70 60.70
RUN #2 16 7.6 A5 A 72.50 OK . '[:-8.99 " {8hale RUN #2:
17 3 9.5 D 93.00 OK 35.85 |Limestone jShale B.50 0.00 0.00
193 0 [ 0,052 EEAE | 68,00 LOW = |"7'3.00- |Shale Silistone
19 G 10.5 D 94.50 OK 38.79 |Limesione [Shale/Siltstane
20 B 7.00 D 68.00 DK 4237 |Limesfonge [Limestone 39.04 42.37 | 35.95
RUN#3 7026 0.8 R L 72.50 QK 3.33: iShale RUN #3:
27 D 96.50 OK 26.85 iLimestone [Shale 3.00 0.00 0.00
2 AL +3.80.00 20K 113:48 [Limestone [Silistone
30 A 76.50 LOW 3.00 [Shale Shale/Siltstone
Limestons 70.17 113.49 1 26.85
RUN#4 |0 RUN #4:
27 Shale 59.72 (.00 0.00
SR ST Siltstone
29 10 14.0 Shale/Silistore .
CEB0 LT T Limestone 60.83 85.08 | 13.61
RUMN #& J& RUN #5:
Limestone [Shale 4.18 0.00 0.00
23763 | Limestone | Sitstone
48.02 |Limestone |Shale/Siltstone
EP036 [Limestone [Limestone 31.85 | 48.02 | 20.36
RUN #8 i Limestone JRUN #8:
Limestone }Shale 3.00 0.00 0.00
Siltstone
Shale/Siitstone
Limestone 39.72 63.99 15.46
SUMMARY |[AVERAGE| MAX MiN
Shale 15.29 116.44| 3.00
Siitsione
ShalefSilistone
Limestone 4717 113.49 | 13.61
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Appendix A

Record of Borehole Sheets




SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES

FEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION

Boulders Greater than 200mm same

Cobbies 75 to 260mm same

Gravel 4.75 to 75mm 510 75mm

Sand 0.075 10 4.75mm Not visible particles to Smm

Silt 0.002 10 0.075mm Non-plastic particles, not visible to
the naked eye

Clay Less than 0.002mm Plastic particles, not visible to

the naked eye
COARSE GRAIN SOIL DESCRIPTION (50% sreater than 0.075mm)

TERMINOLOGY PROPORTION
Trace or Oceasional Less than 10%
Some 1010 20%
Adjective {e.g. silty or sandy) 20t0 35%
And (e.g. sand and gravel) 350 50%

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)

DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE ST W
STRENGTH (kPa) VALUE

Very Soft 12 or less Less than 2

Soft [2t025 2to04d

Firm 25t0 50 4t08

Suff 30 to 100 81015

Very Stiff 100 to 200 151030

Hard Greater than 200 Greater than 30

NOTE: Hierarchy of Sail Strength Prediction t} Laboratory Triaxial Testing

2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value

5) Pocket Penetrometer

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

DESCRIPTIVE TERM SPT “N” VALUE
Very Loose [.ess than 4
Loose 4010

Compact 19 10 30

Dense 30 to 530

Very Dense Greater than 50

LEGENE FOR RECORDS OF BOREHOLES

SYMBOLS AND S5 Split Spoon Sample WS Wash Sampie AS Auger {Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thir Wall Piston Sample

FOR PH Sampler Advanced by Hydraulic Pressure  PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weighi  RC Rock Core 5C Soil Core

Undisturbed Shear Strength
SEnsiivity = e
Remoulded Shear Strenplh
S Waler Level
Coen Shear Strength Determination by Pockef Penetrometer

SPT *N° Value Standard Penetration Test ‘N Value — refers 1o 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 infe undisturbed ground.
DCPT Dynamic Cane Penetration Test — Continuous penetration of 2 50 mm outside diameter, 60° conicat
steel point attached to “A” size rads driven by a 63.5 kg hammer free falling a kelght of 9.76 nv. The resistance 1o cone
penetration is the number of hammer blows required for each 0.3 i advance of the canical point inte undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW 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 mix(ures.
SOILS Sw Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY Sp Pootly-graded sands or gravelly sands, little or no
SCILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-ciay 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 W < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W_ <50%).
oL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
Wy > 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




ONTMT4S 2311HML.GPS  4420/09

} Ministry of
Transportation E E
Oniario
ot ]
RECORD OF BOREHOLE No SWMP-01 10F 4 METRIC
GW.P._ 2107-05-00 |LOCATION N 48332898 E 291 584.8 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE __Solid Stem Augers/NQ2 Caring Equipment COMPILED BY AN
DATUM _Geodetic DATE 2009.53,13 - 2009.03.13 CHECKED BY RPR
SOl PROFILE SAMPLES |, u | SR FENETRATION
i z -2__ puagTic  ATURAL LiguIn = REMARKS
= % o i MOISTURE - E
56 " E g & 5] 2|0 4|Cl 6]0 B'E} ‘ICI)D LM CONTENT LT = Q &
o = Z - GRAIN SIZE
ELEV Eld] g1 3|25 8 |sHEARSTRENGTHKPa e S TE | erRmunon
BEPTH DESCRIPTION 15| & | 5|33 § o unconrmes  + FELDVANE ¥ %)
i Z]EO] W [ QUCKTRIANAL X LABVANE | WATER CONTENT (%)
185.9 Geodetic u 43¢ B0 1200 160 200 20 40 &0 kim? {GR SA S CL
0.0 SHALE, highly weathered i
Very Stiff to Hard 1 55 18 o
Grey
Moist
{FILL)
2 8s 50/
0.150 185 o
3] 88 77 o
‘ 184
183.6
2.3 Silty CLAY, some sand, trace gravel L1
Very Stiff é
Brown ‘ 4188 | 18 o b— 0 20 47 33
(TILL) ﬁg
ina
K 183
11
1
4 5188 [ 27 o 0 18 46 38
i
s _
az
A 182
181.6
4.3 SHALE, highly weathered
Grey
Fl
Caring started at 4.8m. 2 RUN
Slightly weathered, weak, occasional TCR=100%,
mechanical fractures SCR=5%8%,
Limestone interbeds at 4.8, 5.2, 5.5, 0 RQD=90%,
5.8, 6.8, 6.1 and 6.2m. 1 1 RUN LCS=2MPa
Horizontal joints at 4.9 and 5.0m. 2
tron oxide staining at 5.2m. (Shale}
0 UCS=140MPa
{Limestong)
1787
6.2 END OF BOREHOLE AT 6.2m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. {m)
2008.03.28 6.0 179.9
2009.04.07 5.9 180.0
2009.04.18 58 180.1

+

3

4

3.

MNumbers refer to
Sensitivity

20
EYS (3) STRAIN AT FAILURE



ONTMT4S 2311HML.GPS  4/8/09

f } Minisiry of
.V Transpartation gﬂ
On ane TR
RECORD OF BOREHOLE No SWMP-02 1 0F 1 METRIC
G.W.P.  2107-05-00 LOCATION N4 833 248.9 E 291 607.7 ORIGINATED BY A
HWY 401 BOREHOLE TYPE __Solid Stem Augers/NG2 Coring Equipment COMPILED BY __ an
DATUM _Geodetic DATE 2008.03.13 - 2009.13,13 CHECKED BY RPR
Y
SOMN. PROFILE SAMPLES | ,, w IRERAMIC GONE DENETRATION - o
’_uf ™ 3 FLASTIC mm Lauio - “£ EMARKS
5 al2E| & 20 40 8 e e |M™ omw ™| 5O &
91z L ; e wp w wpj O 91 oramsizs
il B | 3jgal & [sHEARSTRENGTHkPz
ELEY DESCRIPTION i & Ii1zB) E e DISTRIBUTION
DEFTH g 21 r Z1258] £ |O UNCONFINED  + FIELD VANE ¥ %)
el = ZIES] @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
85.6 Geadetic W 40 80 120 160 200 20 40 60 wm 3 JGR SA 8 oL
0.0 SHALE, highly weathered
Very SUff to Hard 11 s | 30 o
Grey
(FILL)
185
2| s5} 2 o
184.1
1.5 Silty CLAY, some sand to sandy, % 184
trace gravel, oceasional iron oxidized ﬁé 31 ssi 12 o
staining ,ﬁ
Stiff to Very Stiff "ﬁé
Brown S
{TiLL} 'é?
A
,&?fq 4 | ss [ 12 o 0 29 47 24
Ee 183
i7%
1
:3’5;
H/ﬂ
g 51 55| 28 o b—i 1 30 47 22
%
a% 182,
7
é
Z
i
181.1 KA
4.8 SHALE, highly weathered Tt 181 o ?g;:io%
Gray = .
Coring started at 4.8m. 5 SCR=90%,
Moderately te slightly lhered ROD=83%,
Rubbie zone from 4.7 to 4.8m and 5.8 R ; Average
to 5.9m. | RuN UCS=3MPa
Limestone interbeds al 4.5 10 4.7m, 5.3 {Shale)
to 5.4m, 5.5m and 5.6 Lo 5.7m. 180 2 UCs=32MPa
Horizontat joints at 4.5, 4.6, 4.7, 4.8, (Limestone)
49, 52 and 5.3m. g
St o fosh RN 2%
ighily weathered 1o fresl 1 0
Highly broken zone from 6.0m ta 6.2m ;iz_;gff‘
andg 6.3m. e,
timsstone interbeds al 6.1m, 6.6m, 179 RAD=63%,
6.8m, 8.9m, 7.0m, 7.2m, 7.3m and Average
7.5m. 2 | RUN UCS=EMiPa
Honzonlat joints at §.2m, 6.3m, 6.6m EJSS;Ie%SMP
= £
and 7.4m. (Limestone}
178.0
7.6 END OF BOREHOLE AT 7.6m.
BOREHOLE OPEN AT WATER
LEVEL AT 6.1m UPON COMPLETION
OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
N 1 20
+ 3 ) umbers refer (0 15_@_5

Sensilivity 10

{%} STRAIN AT FAILURE



4/8/09

ONTMT4S 2311HML.GPJ

Ministry of
W Transportation E s
Ontario e
RECORD OF BOREHOLE No SWMP-03 10F2 METRIC
GW.EP.  2167-05-00 LOCATION N 4833 078.9 E291738.4 ORIGINATED BY Ga
HWY 401 BOREHDLE TYPE __ Solid Stem Augers/NQ2 Coring Equipment COMPILED BY AN
DATUM _Geodatic DATE 2009.03.31 - 2008.03.31 CHECKED BY RFR
N
SOIL PROFILE SAMPLES | o w | PYNAMIC CONE FENETRATION
o e a__ pagne  NATURAL LouID [ REMARKS
= HOISTURE -
= aifd] & 20 40 60 80 100 " comw 7| 50O &
Q & % = El =z i 1 : L L wp w w | 2 g GRAIN SIZE
ol =] W Jlg5s Q  |SHEAR STRENGTH kPa
ELEY DESCRIPTION 15 & HEEIR Ot DISTRIBUTION
DEPTH é = ﬁ = 8 5 § Q UNCONFINED + FIELD VANE ¥ (%)
E|Z ZIEO] G e QUICKTRIAXAL X LagvaANg | WATER CONTENT (%)
185.0 Geodetic w 40 80 120 960 200 20 40 60 kNim3 J6R sA St oCL
R8I TOPSOIL (75mm) o 185
Silty CLAY, some sand to sandy, 1 S8 20 -! [+
trace gravel, cccasional shale
fragmenis
Very Stiff to Stiff
Brown
(FiLL) 2| 858 25 184 o 1 25 48 27
3 S8 1% o
183
182.7
23 SHALE, highly weathered, S8 | s/
Very Dense 0.100 °
Grey to Reddish Brown
Wet
Coring starled at 2.7m. Fl
fModerataly fo slighlly weathered 182 5 RU Nj# .
Limestone interbeds from 3.0m to TCR=100%,
3.3m, 3.4m, 3.6m, 3.7m, 3.8m and s SCR=65%,
4.3m. RQD=26%,
Highly broken zeng at 3.0m, 3.3m, Average
3.4m, 3.5m, 3.7m, 3.8m to 4.0m and RUN 5 UCS=78MPa
£.2m 1o 4.3m. {Limestone)
Harizontal joints at 3.0m, 3.1m, 3.3m, 181 10
3.4m, 3.5m, 3.9, 4.0m, 4.1m, 4.2m,
4.3m and 4.4m. 3
Slightly weatherad, weak 0 RUN_“%
Limestone interbeds from 4.5m ta FCR=100%,
4.8m, 4,7m to 4.8m, 4.9m, 5.2m and SCR=95%,
5.7 1o 5.6m, 180 0 RQD=83%,
Horizomtal joints &t 5.2m, 5.5m, 5.6m RUN s fAverage
and 5.7m, UCS=30MPa
{Shale)
Highy broken zane al 5.5m and 5.6m. 3 UCS=60MPa
{Limestone}
]
79 RUN 34
a =
Limestone interbeds a1 8.2m 1o 6.3m, TCR=100%,
6.5m, 6.6m, 6.7m, 6.8m, 7.0m, 7.1m, o SCR=100%,
7.2m, 7.4 and 7.5m. RQD=100%,
RUN 4 Average
UCS=3MPa
178 {Shale}
0 UCS=13MPa
{Limestone}
0
RUN 48
J\S-'!:dier‘at:eiybloﬁhigl;? \geat:i;red e 0 TCR=100%,
aie inlerbeds at 7.6m, 7.7m, 7.8m
3 . 7.8m, BCR=1009
7.9m, 8.0m, 8.1m, 8.3, 8.6m, 8.9m, 177 ) - 00:6'
9.0m and 9.1m. ROD=100%,
RUN o Average
UCS=3MPa
(Shale)
0 UCS=8MPa
(Limesione)
0
176 RUN 5#
Shale interbeds at 8.1, 9.2m, 9.5m, a TCR=100%,
9.6m, 8.7m and 10.3m. SCR=100%,
Limeslone interbeds at 9.1m, 9.2m, a ROD=100%,
‘_;-105:1 9.8;!‘:‘1 ggm 10.0m, 10.2m, Average
-Am and 18.am. RUN 0 UEs=6MPa
Continued Next Page 20
+ 3w Numbers refer fa 15_@5
' 0 (%) STRAIN AT FAILURE

Sensitivity




ONTMT4S 2311HML.GPJ  4/9/09

Ministry of

Transporiation E n
Onlario
LRy
RECORD OF BOREHOLE No SWMP-03 20F 2 METRIC
G.W.P.__ 2107-0500 LOCATION N4 833 079.9 E291 736.4 ORIGINATED BY GA
HWY 41 BOREHOLE TYPE __ Solid Stem Augers/NGZ Coring Equipment COMPILED BY AN
DATUM  Geodetic DATE 2009.03.31 - 2008.03.31 CHECKED BY RPR
SOIL PROFILE SAMPLES % “ ggg%ﬂfN%%%ﬁOPENQTRAﬂON o MATURAL - . REMARKS
< PLAS:
b= w | bé ] 20 4 60 B0 100 e e w B 5 &
215 “l1zE] = bt we w we| P ¥ | cransze
o ¥ m w i = O |SHEAR STRENGTH kPa
ELEY DESCRIPTION gl e | 2z = e S— DISTRIBUTION
DEPTH HEIRE 5123 < |0 UNCONFINED + FIELD VANE ¥ ()
£z Z|E°] @ |e QUCKTRIANIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page . 40 80 120 186 200 20 40 60 kim3 Jor sA s1 cL
175 {Shale}
o UCS5=49MPa
{Limestone}
0
Fresh 0 RUNAG# .
Limestone interbeds at 10.6m, 10.6m, TCR=100%,
16.9m, 11.1m, 11.2m to 11.4m, 11.5m, 174 . SCR=100%,
$1.6m and 12.0m, RQD=100%,
RUN o Average
UCS=7MPa
(Bhate}
0 UCS=54MPa
(Limastone)
1729 173 1
121 END OF BOREHOLE AT 12.1m.
BOREHOLE OPEN AND WATER
LEVEL AT 0.9m UPON COMPLETION
OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
3 3 Numbers refer to oy
FUET gensiwity 15‘%5 (%) STRAIN AT FAILURE




(o} Ministry of
W Transportation S‘

ONTMT4S5 2311HML.GPJ  4/20/09

Ontario
TEAHEBER
RECORD OF BOREHOLE No SWMP-04 10F 2 METRIC
GW.P.__2107-05-00 LOCATION N 4833 107.6 £ 2918151 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Salid Stem Augers/NQ2 Coring Equipment COMPILED BY AN
DATUN Geodetic DATE 2009.03.31 - 2008.04.01 CHECKED BY RPR
SOL PROFIE SwPEs [ | o [Pk O e
= NATURAL — REMARKS
ul < PLASTIC LIQUAD
£ 2 S e WQISTURE - L
E n g é Q @ 2|D 400 610 B‘U 1?0 ) CONTENT e z 9 &
] [ z Dy GRAIN SIZE
ELEV il w| 2ok 8 |SHEARSTRENGTH kP2 “e " i z
DESCRIPTION cEE| & zlzgl| & —— o DISTRIBUTION
DEPTH si3| & > 13 & | £ |0 UNCONFINED  + FIELDVANE ¥ %)
1= FIEO| @ ie quckTRIANAL X LABVANE | WATERCONTENT (%)
184.8]  Geodstic @ 40 80 120 160 200 20 40 60 kwm3 lar sA 81 oL
a9 TOPSOIL (75mm) 7%
Sitty CLAY, some sand to sandy, 1 558 8 o 3 30 48 18
trace gravel, occasional shale
fragments
184.0 St
0.8 Grey ,4 184
(FILL) é? 2 85 18 )]
Sitty CLAY, trace to some sand, trace .f{j
ravel ﬁ/
g Y
Very SHff L1 f
Brown g gg
anh id 3 | ss | o1 83 o
,éﬁ
/’/;, kA
182.5 ot
2.3 SHALE, highfy weathered, thinly
bedded
50
Very Dense N s / °
Grey 0.050 152
Coring started at 3.0m.
. . RUN 1#
Lr.mestone interbeds at 3.4m and 4.0m. £l TCR=100%,
Highly broken zone at 3.4m, 3.5m to SCR=739
3.8m and 4.1m o 4.5m. 181 5 - f‘
Horizontal joints at 3.4m, 3.5m, 3.6m, RQAD=51%,
3.8m, 4.0m and 4.6m. 1 RUN 5 UCS=3MPz
{Shale)
1 UCS=60MPa
(Limestone)
G
180
RUN
Horizontal joints at 4.9m, 5.0m, 5.2m, 4 U __2# .
5.5m, 5.6m and 5.7m. TCR=100%,
Highly broken zone at 5.1m, 5.5m to .! s SCR=85%,
5.6m and 5.7m. RQD=70%,
timestone interbeds at 5.2m, 5.8m, UCS=6MPa
5.9m and 6. 1m. 2 ¢ RUN 2
Clay seam at 6.6m. 179 {Shale}
5 UCS=40MPa
(Limastone)
[¢]
RUN 3#
Q —41 309
Limestone interbeds at 6.5m, 8.6m, TCR_100:“‘
7.0m, 7.3m, 7.5m and 7.8m. 178 5 SCR=100%,
RQD=100%,
RUN o UCS=3MPa
(Shale)
3 VCS=70MPa
(Limestone}
177 g
RUN 4#
Limestone interbeds at 7.9m, 8.1m, 0 TOR=100%
8.2m to 8.4m, 8.5m, 8.6m, 8.7m, 8.9m SORA0G%.
o 8.0m and 9.2m to 3.4m. o = CH
RQD=100%,
RUN o UCS=60MPa
176 {8halg)
0 UCS=240MPz
(Limestone)
0
Siltstene interbeds, occasional shale s RUN 8#
interneds TCR=100%,
. o SCR=100%,
Continued Next Page a0
+3 3 3. Numbers refer to 15,$5
T Sonsitvity 7 (%) STRAIN AT FAILURE



ONTMT4S 2311HML.GPJ  4/20/09

Ministry of
Transportation E ﬂ
Ontaric
RECORD OF BOREHOLE No SWMP-04 20F2 METRIC
G.W.P.__2107-05-00 LOCATION N 4833 107.6 € 201 815.1 ORIGINATED BY _GA
HWY 401 BOREHOLE TYPE _ Seolid Stem Augers/NQ2 Coring Equisment COMPILED BY AN
DATUM _Geodetic DATE 2009,03.31 - 2009.04.01 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES © Y IRESISTANCE PLOT RATURAL = REMARKS
Ll e < 2*_ PLASHC e 1) T
= 1 LT war [ B &
[ o |€35: o 20 4D BG  B80 100 CONTENT z 0
dig w “l12E) 2 v L L . : wp w wo| P2 | oransze
ELEV N f_~ ol A 2 Sa 8 SHEAR STRENGTH kPa A DISTRIBUTION
DERTH DBESCRIPTION |3z | 51358] 5 Jo uwconrmen  + FELDvanE ¥ %)
8 ZICO| @ je QUCKTRAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page H 40 80 120 160 200 20 40 60 «N/m 3 JGR SA Sl CL
Shale interbeds at 9.9m, 10.0m to RUL=AU0%,
10.1m, 10.5m, 10.9m to 11.4m and 5 { RUN ] UCS=4MPa
11.2m. (Shate)
0 UCS=31MPa
{Limestone)
174 0
Shale, slightly weathered ta frash 0 R“Nf#
Limastone interbeds at 10.8m to TCR=1G0%,
11 9m, 11.3m, 11.4m to 11.5m and 0 SCR=100%,
11.6m. 6 | RUN ROD=100%,
. UCS=15MPa
173
Shale
727 il EN"Q‘H/%?M!DQ
121 END OF BOREHOLE AT 12.1m. {Limeslone)

Piezomeater installation consists of
18mm diameter Scheduls 40 PVC pipe
with a 1.52m sketted screen.

WATER LEVEL READINGS:
DATE DEPTH{m)  ELEV. (m)
00904067 53 179.5
2009.04.15 5.3 179.5

&

3. Numbers refer to

3
X -
Sensitivity

20
‘5%5 {%) STRAIN AT FAILURE




Highway 401 Widening — SWMP

Appendix B

Laboratory Test Results

FHRIEER



GRAIN $IZE DISTRIBUTION - THURBER 2311HML.GPJ 4/9/09

Hwy 401 Widening
GRAIN SIZE DISTRIBUTICON

FIGURE B1

Silty Clay FILL
U85 Sieve size, meshesfinch Size of openings, inchas
200 1?0 EIDSO 4[0 30 1|(-3 ‘I'CDBl 4 j ’%&1!‘2 31‘;('1 1172 3'41|14'E:'
100 // ﬁ,
L]
90 - /na*/
of?
o 1l
1 L&Y
70 1 =
- g ﬁ
<
£ 0 & |/
L
L 50 -
!...
=
3 40
& B x
a £l
30 ,/ }
CAPL
10
¢
0.0001 0.001 0.0% 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)
] SWMP-03 1.07 183.95
54 SWMP-04 0.30 184 .51
WP H# L2107-05-00 .

Prepared By AN
Checked By RP

R

THURBER




Hwy 401 Widening

GRAIN SIZE DISTRIBUTION - THURBER 2311HML.GPJ 4/9/09

FIGURE B2
GRAIN SIZE DISTRIBUTION
Silty Clay TILL
U.5.8. Sieve size, meshesfinch Size of openings, inches
200 1?0 E'OSO 4[0 30 116 1'0? 4 ? 3{8'1.;2' 3/{4' 1" 11;?' 3:‘41!4"5;
100
iy
m %*: /‘/
90 %ﬁ 2 :* -
T L]
§ .
80 ' /WJ/
L ’%
70 1
= N/ é;
<
= 60 ::
; Z
1
: g
i 50 i
5 /ol
ﬁ 40 —
a
0 Z
20 %
10
0 1l
0.0001 0.0 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE fMEDIUMl COARSE FINE COARSE | ppi =
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
% SWMP-01 2.59 183.30
(b4 SWMP-01 3.35 182.54
& SWMP-02 2.59 183.04
* SWMP-02 3.35 182.28
WP # L2107-05:-00. g
Prepared By AN ... ... THUSBES

Checked By RFER.... ...




Hwy 401 Widening

ATTERBERG LIMITS TEST RESULTS | 'GURE B2

THURBALT 2311HML.GPJ 49/08

Silty Clay TILL

BG

CH

50

) 7

s
i o %
z B
-
= 3
G L
=
<
T CL
pd

20 )

@ / /
cL /
CL-ML / MI-O1 MH-OH

Ml OL
0
G 10 20 30 40 50 80 70 B0
LIQUID LiMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® SWMP-01 2.59 183.30
b1 SWMP-02 3.35 182.28

Gate  Apri 2009

Project 2107-05-00 THURBER Chkd. ... .. RPR




Highway 401 Widening — SWMP

Appendix C
List of Special Provisions
and

Suggested Text for NSSP




Highway 401 Widening — SWMT

List of Special Provisions Referenced in this Report

= SP539501
= QPSS 511
= QPSS 572

Suggested Texi for NSSP on “Contingency for SWM Pond Slope Treatment”

Although shale bedrock is intrinsically of low permeability, the possibility exists that concentrated
seepage may be experienced from localized seams or fractures in the rock. Means to handle this
seepage, such as additional pumps, should be made available. Gramular sheeting or other measures
may be required in areas of persistent ongoing seepage exhibiting surficial instability.

Areas requiring suppiementary slope treatment and the design of such treatments will be determined
by the Contract Administrator in consultation with the design engineer afier pond excavation.

Suggested Text for NSSP on “Rock Excavation”

The strength of the shale bedrock increases with depth and there is presence of very hard limesione
and/or siltstone interbeds within the shale bedrock. Bulk excavation through the sound shale and the
hard interbeds may be difficult. As such, rock coring equipment, pneumatic rock splitting/breaking
equipment and ripping machinery should be available on site to assist in excavation and drilling.

Excavation through the tili may encounter cobbles, boulders and slabs of rock and the excavation
equipment should be capable of dislodging and removing such obstructions.




Highway 401 Widening — SWMP

Appendix D

Borehele Location Drawings




UREYRY OF Theceeritinhon, QHiant

METRIC

DIMENSIONS ARE IN METRES
AND /OR MILUIMETRES
, UNLESS OTHERWISE SHOWN

S
LEGENTD
-@ Borehole
'Q‘ Borehole gnd Cone
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