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The Geotechnical Report was completed prior to finalizing the preferred design drawings. Table 1
provides a summary of the changes in manhole numbering.

Table 2: Manhole Number Updates

Previous Proposed MH

Final MH No.

Alignment Intersection No. (Geotechnical (Vol 3, App E — Preliminary
Report) Design Drawings)

Etobicoke Creek Sherway Drive MH1A MH1

Queensway East Etobicoke Creek MH2A, MH2B MH2A, MH2B

Queensway East Dixie Road MH3A, MH3B MH3A, MH3B

Queensway East Cawthra Road MH5A MH4

Queensway East

Queensway East

Queensway East

Queensway East

Queensway East

Cawthra Road

Burnhamthorpe Road

Burnhamthorpe Road

Tedlo Street

Hensall Street

Cliff Road

Cooksville Creek

Hurontario Street

Dundas Street East

Cawthra Road

Central Parkway

MH6A, MH6B, MH6C,
MH6D
MH7A, MH7B, MH7C,
MH7D

MH8A, MH8B, MH8C

MH10A, MH1, MH2,
MH3, MH4

No proposed MHs

MH11A

MH12A

MH12

MH5A, MH5B, MH5C,
MH5D
MH6A, MH6B, MHG6C,
MH6D

MH7A, MH7B, MH7C

MHB8A, MH8B, MH8C,
MH8D, MH8E

No proposed MHs

MH10

MH11

MH12
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by GM BluePlan on behalf of the Region of Peel (the Region) to
carry out a geotechnical desktop study for the proposed trunk sanitary sewer and ancillary local sewer upgrades as
part of the capacity expansion of the Central Mississauga Wastewater System (the Project), Region of Peel Project.
No. 19-2590, in the City of Mississauga, Ontario.

The Region has forecasted growth to 2041 and beyond and has identified a need to enhance the conveyance
capacity of key trunk sewers, particularly those servicing urban growth centres, like the Mississauga City Centre
(MCC). The MCC, with an area of approximately 246 hectares, is estimated to grow to 112,000 people and jobs by
2041, representing a growth of almost 58,000 people and jobs. The move to intensified development combined with
the rise in increasingly intense wet weather events support the need to enhance the overall capacity of the sanitary
sewer system in central Mississauga. The Project will address the increased demand from the Mississauga City
Centre (MCC).

The purpose of this report is to present the results of the desktop study carried out in in the study area of the
proposed capacity expansion. This report was prepared for the exclusive use of GM BluePlan/The Region and is
intended to be used for planning and early-stage design purposes as well as recommendations for aspects of future
geotechnical investigations only. Any use that a third party makes of this report, or any reliance on or decisions to
be made based on it, are the responsibility of the third party. The report is based solely on the review of historical
and publicly available information and data obtained by Golder and/or provided by GM BluePlan/The Region as
described in this report. Additional explorations of subsurface conditions will need to be carried out to better define
the local geologic stratigraphy, groundwater levels, and the engineering properties of the subsurface materials for
any further design activities.

The investigation data, preliminary interpretations and recommendations contained in this report pertain to a specific
project as described in the report and are not applicable to any other project or site location. In addition, this report
should be read in conjunction with the “Important Information and Limitations of This Report” contained in Appendix
A of this report. The reader’s attention is specifically drawn to this information, as it is essential for the proper use
and interpretation of this report.

2.0 SITE AND PROJECT DESCRIPTION

The study area for the proposed capacity expansion is bounded by Etobicoke Creek to the east, Confederation
Parkway to the west, Highway 403 to the north, and Queen Elizabeth Way (QEW) to the south, as shown on
Figure 1. It is understood that the proposed trunk sewer will divert flow eastward from the existing Sanitary Trunk
Sewer at Hurontario Street to the East Sanitary Trunk Sewer near Etobicoke Creek. The diversion sewer will have
the potential to convey flow from several sewersheds, including Cooksville Creek, Cawthra, Little Etobicoke Creek,
Dundas and Erindale.

Based on the Design Drawings issued for 100% review dated and provided to Golder by GM BluePlan October
2021, the following upgrades to the wastewater system are proposed:

m 1500 mm diameter sanitary sewer along Burnhamthorpe Road East between Central Parkway East and
Cawthra Road (approximately 1005 m long);
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m 1500 mm diameter sanitary sewer along Cawthra Road from Dundas Street E to the Queensway East
(approximately 1021 m long);

m 1500 mm diameter sanitary sewer along the Queensway East from Hurontario Street to Cawthra Road
(approximately 2114 m long), including a 328 m long trenchless crossing beneath Cooksville Creek;

m 1800 mm diameter sanitary sewer along the Queensway East from Cawthra Road to Etobicoke Creek
(approximately 2948 m long); and

m 1800 mm diameter sanitary sewer along Etobicoke Creek within the Toronto and Region Conservation
Authority (TRCA) regulated area from the Queensway East to Sherway Drive (approximately 402 m long),
including a 75 m open cut crossing beneath Etobicoke Creek;

The proposed sanitary sewers are proposed to be installed by trenchless methods, except connections to local
sewers, Cooksville Creek Trunk Sewer and beneath Etobicoke Creek, using construction / connection shafts that
will be advanced at 15 of the 25 new manhole locations, as well as around existing Manholes MH6567075, MH2A
and MH1786108. The proposed shafts range in depth from 6.5 m to 21.9 m below ground surface and are
approximately 10 m in diameter. Based on the Design Drawings, the following manholes and shafts are proposed:

Table 1: Summary of Proposed Manhole and Shaft Locations

Ground

Proposed Proposed Station / Surface Invert Debth
Sewer Location P Shaft Type/ Closest ; Elevation b
Manhole I.D. . . Elevation (m)
Diameter Intersection (m)t (m)
. STA 2+170/
MH12 CO';Slt(r)“;t'O” Central 137.8 1221 15.7
Burnhamthorpe Parkway E
Road East
Construction STA 3+180/
2
MH12A /8.5 m 3 Cawthra Rd. 143.5 120.7 22.8
Construction STA 1+150/
MH11A /10 m Dundas St. E 123.6 106.7 16.9
EX SAN Connection STA 1+157/
Cawthra Road MH2A /10 m Dundas St. E 124.1 117.5 6.6
MHBA2 Construction STA 0+150/ 110.0 94.2 158
/10 m Queensway E
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Ground

Sewer Location

Queensway East

Proposed Station / Invert
P peEEd Shaft Type/ Closest Surfag:e Elevation DR
Manhole I.D. : . Elevation (m)
Diameter Intersection (M) (m)
EX SAN Connection STA 5+020/
MH65670754 /10 m Hurontario St. 105.9 96.2 9.7
. STA 5+020 /
MH1 Colnfg‘;q“on Cooksville 105.3 95.9 9.4
Creek
. STA 5+329/
MH2 Colnfg‘:l'on Cooksville 105.3 95.9 9.4
Creek
. STA 5+333/
MH10A CO’;Slt(r)“r%t'O” Cooksville 105.3 95.9 9.4
Creek
Construction STA 5+967 /
MHB8A/8B /10 m CIiff St. 107.3 85.2 22.1
Connection STA 6+033/
MH8C /10 m CIiff St. 107.2 95.2 12
Connection STA 6+320/
MH7D /10 m Hensall St. 105.9 94.9 11
Construction STA 6+418/
MH7A/7B /10 m Hensall St. 106.2 94.8 11.4
Connection STA 6+453/
MH7C /10 m Hensall St. 106.3 94.8 115
Construction STA 6+613/
MHG6A/6B /10 m Tedlo St. 107.7 94.7 13
Connection STA 6+658 /
MH6C /10 m Tedlo St. 108.2 94.7 13.5
Connection STA 6+707 /
MH6D /10 m Tedlo St. 108.7 94.7 14
Construction STA 7+130/
5
MH5A /10 m Cawthra Rd. 108.9 94.1 13.2
Construction STA 9+207 /
MH3A /10 m Dixie Rd. 112.0 92.1 19.9

GOLDER
o MEMBER OF WSP



February 2, 2022

18112273-1 Rev.0

Central Mississauga Wastewater Desktop Study

Proposed Station / CrEyre Invert
. Proposed Surface : Depth
Sewer Location Shaft Type/ Closest ; Elevation
Manhole I.D. : . Elevation (m)
Diameter Intersection (M) (m)
Connection STA 9+158 /
MH3B /10 m Dixie Rd. 111.7 92.1 19.6
. STA 10+066 /
MH2A Co’;slt(r)“rz“on Etobicoke 112.6 91.2 21.4
Creek
MH2B Construction STA 1+475/ 113.0 91.2 218
/10 m Queensway E
Connection Connection STA 1+160/
Etobicoke Creek Shaft /10 m Sherway Dr. 97.5 90.7 6.8
(TRCA Regulated
Area) EX SAN MH Connection STA 1+100/
1786108 /10 m Sherway Dr. 973 90.7 6.6
Connection STA 1+085/
MH1A /10 m Sherway Dr. 97.2 90.6 6.6
Total 25 25
(Proposed /
Existing) (22 13) (22/ 3)

Notes:

1. Ground surface and invert elevations on drawings and shown in this table are from the design drawings issued for 100% review,
and are assumed to be referenced to the Region of Peel Geodetic Datum (i.e. CGVD28:78).

2. Proposed Manhole MH12A to be constructed inside an existing 8.5 m inside diameter construction shaft.

3. Manhole MH5A connects the proposed 1500 mm diameter Cawthra Road sewer to the Queensway East sewer. The Queensway
East sewer increases in diameter from 1500 mm to 1800 mm at Manhole MH5A.

4. Existing MH6567075 will connect the proposed Queensway East sewer to an existing 1350 mm sanitary sewer located west of

Hurontario Street.

5. Manhole MH5A connects the proposed 1500 mm diameter Cawthra Road sewer to the Queensway East sewer. The Queensway
East sewer increases in diameter from 1500 mm to 1800 mm at Manhole MH5A.

As shown in the table above and on the design drawings, the proposed sanitary sewers dip slightly from west to
east along Burnhamthorpe Road East and the Queensway East (0.10% grade), from north to south along Cawthra
Road and Etobicoke Creek (1.25% grade and 0.10% grade, respectively), with sewer inverts ranging in depth from,

m 15.8 mto 21.9 m along Burnhamthorpe Road from Central Parkway East to Cawthra Road (Elev. 122.3 m to

Elev. 120.9 m);

m 21.0 mto 15.8 m along Cawthra Road from Dundas Street East to the Queensway East (Elev. 107.0 m to

Elev. 94.2 m);

m 9.5 mto 8.1 m along Queensway East from Hurontario Street to Cooksville Creek (Elev. 96.5 m to Elev.
95.9 m), and from 8.1 m to 21.8 m from Cooksville Creek to Etobicoke Creek (Elev. 95.9 m to Elev. 91.2 m);

and
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®m 21.8mto 6.5 malong Etobicoke Creek from Queensway East to Sherway Drive (Elev. 91.2 m to Elev. 90.8 m).

The existing ground surface above the proposed alignments dips slightly from east to west along Burnhamthorpe
Road East and the Queensway East, and more steeply from north to south along Cawthra Road and Etobicoke
Creek, with local variations around Cooksville Creek and Etobicoke Creek. The approximate ground surface
elevations range from about,

m Elev. 138 m to 144 m along Burnhamthorpe Road from Central Parkway East to Cawthra Road;
m Elev. 110 mto 124 m along Cawthra Road from Dundas Street East to the Queensway East;

m Elev. 105 m to 112 m along Queensway East from Hurontario Street to Etobicoke Creek. The local valley at
Cooksville Creek ranges from Elev. 106 m to 100 m between Station 5+050 to 5+400; and

m Elev. 112 m to 97 m along Etobicoke Creek from Queensway East to Sherway Drive. Where the proposed
alignment along Etobicoke Creek crosses the creek at about Station 1+120, the bottom of the riverbed is at
about Elev. 94.5 m.

3.0 AVAILABLE INFORMATION

Existing borehole information within the study area was collected from previous geotechnical investigations carried
out by Golder and the York Peel Durham Toronto database provided by the Region of Peel. Relevant borehole data
was sourced from reports by Golder, WSP, SPL Consultants Limited, and Terraprobe Limited, which are listed
below. Relevant borehole logs from these reports are shown on Figures 4 to 21 and are contained in Appendix B.

= WSP Global Inc., report titled “Geotechnical Data Report — Cawthra Road Sanitary Sewer and
Watermain Replacement — Phase 2, Mississauga, ON”, dated November 2018.

= WSP Global Inc., report titled “Geotechnical Investigation Data Report — Cawthra Road Sanitary Sewer
and Watermain Project — Phase 1, Mississauga, ON”, dated November 2017.

= SPL Consultants Limited, report titled "Geotechnical Investigation, Water Main Replacement, Abruz
Boulveard and Area, Mississauga, Ontario, Contract No. 13-1345G, prepared for Region of Peel", dated
April 2013.

= Terraprobe Limited, report titled “Geotechnical Investigation & Design Report, Region of Peel Watermain
Replacement, ISF Assignment B, Contract 3, City of Mississauga, Project 09-1346S”, dated November
2009.

= Golder Associates Ltd., “Subsurface Investigation Etobicoke Creek Bridge (Queensway Extension),
Country of Peel — Borough of Etobicoke”, dated March 1969. Project 69003.

In addition, the Ministry of Environment Water Well Information (MECP) was reviewed and the locations of the water
well information are shown on Figures 4 to 21. In reviewing the available historical data, Golder has relied in good
faith on information obtained by others as referenced above. We assume the information is factual and accurate
and accept no responsibility for any deficiency, misstatements or inaccuracies contained in this report as a result of
omissions, misinterpretations or fraudulent acts of others.
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More detail about the available borehole information along each proposed sewer alignment is provided below. A
summary of the relevant borehole information used to provide the summary of anticipated subsurface conditions is
provided in Table B1 of Appendix B.

3.1 Burnhamthorpe Road East

As shown on Figure 4, a well record for Well No. 7151600 indicates that a borehole was advanced approximately
20 m south of the Burnhamthorpe Road East intersection on Central Parkway East to about 16 m below ground
surface (Elev. 122 m). No relevant borehole information was reviewed along Burnhamthorpe Road East between
Central Parkway East and Wilcox Road. As shown on Figure 6, four boreholes, designated as Boreholes BH2 16,
BH2-15, and BH2-51, and BA-MW26-15 from the WSP, 2018 investigation were advanced along Burnhamthorpe
Road East between Wilcox Road and Cawthra Road. Boreholes BH2-51 and BA-MW26-15 were advanced in the
vicinity of proposed construction shaft MH11A.

3.2 Cawthra Road

As shown on Figures 7, 8 and 9, eight well records show that eight boreholes with relevant borehole information
were advanced along Cawthra road between the Queensway East and Dundas Street East. The well records are
designated as Well No. 7141979, 4909407, 7161951, 7224923, 7116747, 7219360, 7219359 and 4902250. The
boreholes were advanced up to about 75 m from the proposed tunnel alignment, and to generally between 4.6 m
and 5.6 m below ground surface (Elev. 106.5 m to 118.0 m), except for Well No. 4902250 which was advanced
about 16.5 m below ground surface (Elev. 107.9 m). No relevant borehole information was review along Cawthra
Road between Coxwell Street and Needham Lane. As shown on Figure 9, two boreholes from the WSP, 2018
report, designated as Boreholes BH17-36 and BH17-2, were advanced along Cawthra Road north of Dundas Street
East. Borehole BH17-36 was advanced in the vicinity of proposed construction shaft MH10A.

3.3 Queensway East

As shown on Figures 10 to 20, the following information is available along the proposed sewer alignment on
Queensway East;

m well records at Hurontario Street, Cawthra Road, and between Stanfield Road and Greenhurst Avenue;

m two boreholes from the Terraprobe, 2009 investigation, designated as Boreholes CN11 and CN12 advanced
at the CIiff Road and Queensway intersection;

m four boreholes from the SPL, 2013 investigation, designated as Boreholes BH13-4, BH13-5, BH13-6 and
BH13-7, advanced along Adena Court and Abruz Boulevard about 100 m north of the proposed sewer
alignment; and

m two boreholes from the Golder, 1969 investigation, designated as Boreholes BH-7 and BH-8, advanced at
Etobicoke Creek.

No relevant borehole information was reviewed along the Queensway East between station 5+400 to Cliff Road,
Camilla Road to Cawthra Road and Cawthra Road to Stanfield Road.

3.4 Etobicoke Creek

As shown on Figure 21, two boreholes from the Golder, 1969 investigation, designated as Boreholes BH-7 and BH
8, were advanced at Etobicoke Creek in the vicinity of proposed construction shaft MH2A.
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The borehole information along the Etobicoke Creek is limited. There are clusters of historical boreholes at the
Queensway and the QEW crossing over the Etobicoke Creek. Along the Etobicoke Creek and to the west of the
Etobicoke Creek, subsurface information is available from three test pits excavated on the ridge to the west of the
Etobicoke Creek, as shown on Figure 21. The Etobicoke Creek has meandered westerly over the years, and as
such, the historic boreholes may not represent the current shallow subsurface conditions.

The available subsurface information suggests the presence of about 1 m to 3 m of overburden soils over bedrock.
The bedrock is expected to be the shale bedrock with interbeds of limestone/siltstone of the Georgian Bay
Formation. It is also expected that the top few metres of shale bedrock be highly weathered.

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS
4.1 Regional geology

The study area is located between Lake Ontario and the Oak Ridges Moraine within the South Slope and Iroquois
Plain physiographic regions, as delineated in The Physiography of Southern Ontario®. Within the study area, the
border between the two physiographic regions lies between Bloor Street and Dundas Street with the South Slope
and Iroquois Plain regions located on the north and south sides, respectively (see Physiographic Regions Figure
2). As such, the proposed sewer along Burnhamthorpe Road East is within the South Slope region, whereas all
other proposed sewers are within the Iroquois Plain region.

These regions have been subjected to extensive glaciations during the last 200,000 years. At least two periods of
continental glaciation are known to have occurred within this period of time which were interrupted by warmer
climate interglacial periods. The glaciers from the most recent glacial period (Wisconsin Glaciation) withdrew from
the area approximately 8,000 years to 10,000 years ago.2

The South Slope region is the southern slope of the Oak Ridges Moraine and extends from the Niagara Escarpment
to the Trent River. It is a smooth and drumlinized till plain that has been formed as a result of glacial action and
deposition of till materials. Rivers within the region have cut through the overburden into the underlying shale
creating steep shale bedrock valley walls. The bedrock valleys are filled with relatively recent fluvial sediments. The
till plain in the South Slope region is predominantly comprised of the Halton Till, which is an interbedded deposit of
cohesive and non-cohesive soils.

The Iroquois Plain region extends along the western part of Lake Ontario from the Niagara River to the Trent River
and is a complex mix of till plains, drumlins and areas of glaciolacustrine sediments deposited by Lake Iroquois
during the last glacial recession.

Within the study area, the overburden of the South Slope and Iroquois Plain physiographic regions overlies grey
shale of the Georgian Bay Formation and reddish shale of the Queenston Formation, which are known to have
medium strong to very strong interlayers of limestone, siltstone and dolostone. The oldest unit is the Georgian Bay
Formation which is characterized by blue-grey shale interbedded with medium strong to very strong interbeds.
Upward and northward interbeds of pale grey to cream, fossiliferous limestone and dolostone become more

! Chapman, L. J. and Putnam, D. F., 1984. The Physiography of Southern Ontario; Ontario Geological Society, Special Volume 2, Third
Edition. Accompanied by Map p. 2715, Scale 1:600,000.

2 Eyles, N. and Miall, A. 2007. Canada Rocks: The Geologic Journey. Markham, ON: Fitzhenrey and Whiteside Limited.
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predominant. The Queenston Formation consists of brownish red to maroon, slightly calcareous to non-calcareous,
sparsely fossiliferous and locally gypsiferous shale, interbedded with grey-green shale, bioclastic limestone and
calcareous siltstone.?

4.2 Regional Hydrogeology

Precipitation contributes to recharge of the overburden and bedrock aquifer systems, although the low permeability
of the soils and concrete/asphalt cover at this site limits infiltration rates. Groundwater recharge is estimated to be
less than 100 mm/year at this site.* Regional groundwater flow direction is primarily from headwater areas to north
of Brampton toward Lake Ontario although more variable flow directions may occur within the shallow overburden
where local groundwater flow directions are influenced by small watercourses and anthropogenic features.

Mary Fix Creek and Kenollie Creek, tributaries of the Credit River, Cooksville Creek, Etobicoke Creek, and its
tributary Little Etobicoke Creek, flow in a southerly direction to Lake Ontario within the study area.

4.3 Land Use

Prior to the mid-1900s, land of the South Slope and Iroquois Plain physiographic regions was used for various
agricultural purposes starting with mixed, subsistence farming during the early settlements, to grain crops in the
mid-1850s, to commercial mixed farming including beef, hog and dairy cattle livestock. Most of the gravel deposits
have been excavated for construction?.

Today the South Slope and Iroquois Plain regions within our study area have become part of the Greater Toronto
Area metropolis. The majority of the land use is residential with some commercial and industrial areas located at
Burnhamthorpe Road and Hurontario Street, along Hurontario Street, and along the railway tracks between Dundas
Street and the Queensway.

4.4  Seismicity

The study area falls within the Southern Great Lakes Seismic Zone (SGLSZ) according to the Geological Survey of
Canada. The SGLSZ encloses the region of Lake Erie and Lake Ontario and constitutes a zone of low to moderate
seismic activity when compared to the more active seismic zones to the east, along the Ottawa River and
Quebec. Over the past 30 years on average two to three earthquakes with a magnitude of 2.5 or larger have been
recorded in the SGLSZ. During the last 250 years three magnitude 5 earthquakes occurred in the SGLSZ, south
of Lake Erie that were felt in southern Ontario but caused no reportable damage in Ontario.

3 Thurston, P.C. 1991. Geology of Ontario; Ministry of Northern Development and Mines, Ontario Geological Survey.
4 Toronto and Region Conservation Authority, 2006. Turning Over a New Leaf: The Etobicoke and Mimico Creeks Watersheds Report Card.
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4.5 Anticipated Subsurface Soil, Bedrock and Groundwater Conditions

Subsurface information within the study area is limited. Upon review of the available subsurface information, 14
borehole logs from previous geotechnical reports and 29 well records from the MECP were considered relevant
borehole information, as shown in Table B1 of Appendix B, when summarizing the overburden conditions. As
previously mentioned, in reviewing the available historical data Golder has relied in good faith on information
obtained by others as referenced above. We assume the information is factual and accurate and accept no
responsibility for any deficiency, misstatements or inaccuracies contained in this report as a result of omissions or
misinterpretations of others.

The northings, eastings and elevations used in this report and shown in Table B1 are approximate and are based
on coordinates and elevations and/or borehole locations plans reported by others. The coordinates were not always
surveyed, nor were the reference systems / datums reported. Surveyed coordinates and elevations were provided
on borehole records from the WSP, 2017 and WSP 2018 reports and are referenced to the UTM NAD83, Zone 17N
system and a geodetic datum. Coordinates and elevations were provided on borehole records from the Terraprobe,
2009 report and are referenced to the UTM NAD83, Zone 17N system and a geodetic datum, but it is unknown
whether they were surveyed. Elevations were provided on the borehole records from the SPL, 2013 report and are
referenced to a geodetic datum, but it is unknown whether they were surveyed. Surveyed elevations were provided
on the borehole records from the Golder, 1969 report and are referenced to the Township of Toronto Datum from
1969. Where coordinates were missing from borehole records (i.e. SPL, 2013 and Golder, 1969 reports) coordinates
were assumed based off the borehole locations plans. The coordinates of the MECP well records are referenced to
the UTM NADB83, Zone 17N system and were provided by MECP. The assumed elevations for the well records are
sourced from a model, DEM - GTA Ortho DEM 2002 (2m DEM), based off the coordinates provided by MECP.

The SPT ‘N’-values summarized below are what was measured during borehole advancement and have not been
corrected.

5 www.earthquakescanada.gc.ca/zones/eastcan-en.php#SGLSZ

GOLDER
P eveerorwss 9



February 2, 2022 18112273-1 Rev.0

Central Mississauga Wastewater Desktop Study

These boreholes are shown in plan and profile on Figures 4 to 21 (see attached). The following sections provide a
summary of limited subsurface information available along the proposed alignments on Burnhamthorpe Road East,
Cawthra Road, Queensway East, and Etobicoke Creek.

The stratigraphic boundaries shown on the borehole records are inferred from observations of drilling progress and
non-continuous sampling and, therefore, represent transitions between soil types rather than exact planes of
geological change. In general, the borehole information along the proposed alignments and at the shaft locations is
limited. Further, consideration should be given to the offsets between the borehole locations and the profile line (up
to about 150 m). The subsoil conditions should be expected to vary between and beyond the borehole locations
and between the borehole locations and the profile shown on Figures 4 to 21.

451 General Soil Conditions

The overburden thickness within the study area is generally less than 10 m, however, there are localized areas
where the overburden is thicker (i.e., between 10 m and 20 m thick), as shown on Figure 4.

Generally, the overburden soils consist of a surficial layer of topsoil or asphalt underlain by cohesive and non-
cohesive fill soils. The fill soils are underlain by loose to very dense silt to sand deposits. The non-cohesive deposits
are underlain, or in some places interlayered, by very dense non-cohesive to hard cohesive glacial till deposits.
Cobbles and boulders should be expected within the glacial till deposits within the study area. Layers of gravel and
silty clay were encountered in some boreholes.

In some areas, a heterogenous mixture consisting of a very dense non-cohesive till to hard cohesive till matrix
containing broken bedrock fragments and slabs, locally know as the ‘till/'shale complex’, was encountered between
the till deposit and the bedrock surface. The ‘till/shale complex’ is glacially deposited.

45.1.1 Burnhamthorpe Road East (South Slope Physiographic Region)

Well No. 7151600, advanced on Central Parkway East near Burnhamthorpe Road, encountered silty clay from
ground surface to about 9.1 m below ground surface (Elev. 128.8 m), underlain by a 3.7 m thick layer of gravel from
about 9.1 m to 12.8 m below ground surface (Elev. 125.2 m), further underlain by a 1.5 m thick layer of silty clay
from about 12.8 m to 14.3 m below ground surface (Elev. 123.6 m). The well was terminated in a gravel layer
beneath the lower silty clay layer after penetrating it for about 1.9 m from about 14.3 m to 16.2 m below ground
surface (Elev. 121.8 m).

A summary of the conditions encountered in Boreholes BH2-16, BH2-15, and BH2-51, and BA-MW26-15 advanced
along Burnhamthorpe Road East between Wilcox Road and Cawthra Road is provided below.

Topsoil and Fill

Surficial layers of topsoil about 80 mm to 150 mm thick were encountered in Boreholes BH2-16, BH2-51 and
BA-MW?26-15. Fill layers were encountered in Borehole BH2-15 at ground surface and Boreholes BH2-16, BH2-51
and BA-MW26-15 below the surficial layer of topsoil and extended to depths ranging between 1.7 m and 2.4 m
below ground surface (Elev. 140.9 m and 141.8 m). The fill was described as silty sand to sand to gravelly sand to
sand and gravel, and clayey silt to silty clay with trace gravel and trace organics.

SPT ‘N’-values measured in the non-cohesive fill layers ranged from 4 blows to 15 blows to per 0.3 m of penetration,
indicating a very loose to compact state of compactness. SPT ‘N’-values measured in the cohesive fill layers range
from 6 blows to 21 blows per 0.3 m of penetration, suggesting a firm to very stiff consistency.
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The results of grain size distribution testing carried out on 2 samples of the non-cohesive fill and 1 sample of the
cohesive fill are shown on borehole records for Boreholes BH2-15, BH2-16 and BH2-51 in Appendix B.

The results of Atterberg limits testing carried out on 2 samples of the cohesive fill are shown on borehole records
for Boreholes BH2-16 and BH2-51 in Appendix B.

The unit weight measured on samples of sand and gravel fill and silty clay fill from Borehole BA-MW26-15 is 21.4
and 20.5 kN/m3 respectively.

Till Deposit

A 0.6 m to 2.6 m thick till deposit consisting of sandy silty clay to silty sand soils containing trace to some gravel
was encountered below the fill layers in Boreholes BH2-15, BH2-16, BH2-51 and BA-MW26-15 extending to about
4.6 m below ground surface (Elev. 138.7 m to 141.2 m). The till contains trace shale and limestone fragments in
Borehole BH2-51 below a depth of about 3.0 m (Elev. 140.4 m).

An SPT ‘N’-value measured in the non-cohesive till soil is 49 blows to per 0.3 m of penetration, indicating a very
dense state of compactness. SPT ‘N’-values measured in the cohesive till soils range from 14 blows to 34 blows
per 0.3 m of penetration, with values of up to 91 blows per 0.15 m of penetration, suggesting a very stiff to hard
consistency.

The results of grain size distribution testing carried out on 1 sample of the non-cohesive till and 5 samples of the
cohesive till are shown on the borehole records in Appendix B.

The results of Atterberg limits testing carried out on 1 sample of the non-cohesive till and 5 samples of the cohesive
till are shown on the borehole records in Appendix B.

The unit weight measured on a sample of silty clay till from Borehole BH2-16 is 22.2 kN/m3,

Till / Shale Complex

A 2.3 m and 1.5 m thick deposit described as clayey silt till / shale complex was encountered below the till deposit
in Boreholes BH2-16 and BH2-51 to about 4.6 m and 6.1 m below ground surface, respectively (Elev. 138.9 m and
137.3 m). The till / shale complex contains some sand, some gravel and shale fragments and is brown but becoming
grey below 3.0 m and 3.6 m in Boreholes BH2-16 and BH2-51, respectively. Auger grinding was noted in this deposit
below a depth of 4.8 m (Elev. 138.6 m) in Borehole BH2-51.

An SPT ‘N’-values measured in the till / shale complex is 37 blows per 0.3 m of penetration, with values of up to 50
blows per 0.125 m of penetration, suggesting a hard consistency.

The results of grain size distribution and Atterberg limits testing carried out on 1 sample of the till / shale complex
are shown on Borehole BH2-16 in Appendix B.

The unit weight measured on a sample of till / shale complex from Borehole BH2-16 is 20.5 kN/m3.

45.1.2 Cawthra Road, Queensway East and Etobicoke Creek (Iroquois Plain
Physiographic Region)
Asphalt, Concrete and Topsoil

Boreholes drilled through the asphalt surface encountered approximately 80 mm to 260 mm of asphalt at ground
surface. Borehole BH17-2, advanced through Cawthra Road, encountered approximately 220 mm of concrete
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beneath the asphalt. Other boreholes advanced outside of the roadways encountered approximately 20 mm to 150
mm of topsoil at ground surface.

Fill
Fill layers, generally comprised of non-cohesive soils, were encountered below the surficial asphalt, concrete and

topsaoil layers. In some Borehole BH13-4, a cohesive fill layer was encountered below the non-cohesive fill. The fill
layers extend to depths ranging between 0.5 m and 3.3 m below ground surface (average 1.2 m), or between,

m Elev. 108.2 m to 127.5 m along Cawthra Road (from Dundas Street East to Burnhamthorpe Road); and
m Elev. 102.4 mto 112.4 m along Queensway Road East (from Hurontario Street to Etobicoke Creek).

The Standard Penetration Test (SPT) ‘N’-values measured in the non-cohesive fill layers range from 7 blows to 20
blows to per 0.3 m of penetration, indicating a loose to compact state of compactness. SPT ‘N’-values measured
in the cohesive fill in Borehole BH13-4 is 9 blows per 0.3 m of penetration, suggesting a firm consistency.

The results of grain size distribution testing carried out on 2 samples of the non-cohesive fill are shown on borehole
records for Boreholes BH17-2 and BH17-36 in Appendix B.

The results of Atterberg limits testing carried out on 2 samples of the non-cohesive fill are shown on borehole
records for Boreholes BH17-2 and BH17-36 in Appendix B.

Silt to Sandy Silt to Silty Sand to Sand

A non-cohesive deposit, generally consisting of silty sand to sand soils containing silt to sandy silt interlayering was
encountered at ground surface or below the fill layers in most of the boreholes advanced along Cawthra Road and
Queensway East. The non-cohesive deposit ranges in thickness between 0.6 m and 5.2 m (average 2.4 m) and
extends to depths ranging from Elev. 107.6 m to 125.3 m along Cawthra Road and from Elev. 101.4 mto 110.8 m
along Queensway East.

SPT ‘N’-values measured in the generally silty sand to sand deposit range from 2 blows to 80 blows per 0.3 m of
penetration, with values of up to 92 blows for 0.225 m of penetration, indicating a very loose to dense state of
compactness consistency.

The results of grain size distribution testing carried out on 9 samples of the silt to silty sand to sand deposit are
shown on borehole records for Boreholes BH17-36, CN11 and CN12, and on Figure 6 for Boreholes BH-7 and BH-8
in Appendix B.

The results of Atterberg limits testing carried out on 1 sample of sandy silt is shown on borehole record for Boreholes
BH17-36.

Sand and Gravel to Gravel

A non-cohesive deposit consisting of sand and gravel to gravel soils was encountered at ground surface, below
surficial layers, fill layer or within/below the non-cohesive deposit in some boreholes advanced in some boreholes.
The sand and gravel deposit ranges from 0.2 m to 0.8 m along Queensway East, extending to between Elev.
104.2 m and 109.4 m, but thicker sand and gravel to gravel deposits were encountered near proposed construction
shafts MH10 at Cawthra Road and Dundas Street East and MH2A at Queensway East and Etobicoke Creek. The
sand and gravel to gravel deposit encountered near the proposed construction shafts ranges in thickness from
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1.7 mto 4.9 m and extends to Elev. 120.4 m near proposed shaft MH10 and to between Elev. 109.0 m and 109.3 m
at proposed shaft MH2A.

SPT ‘N’-values measured in the sand and gravel to gravel deposit range from 24 blows to 83 blows to per 0.3 m of
penetration, with values of up 50 blows for 0.25 m of penetration, indicating a compact to dense state of
compactness.

The results of grain size distribution testing carried out on 5 samples of the sand and gravel to gravel deposit are
shown on borehole records for Boreholes BH17-2 and BH17-36 in Appendix B.

Silty Clay
A silty clay deposit was encountered at ground surface, below the fill layers, or within/below the non-cohesive

deposit in some boreholes. The silty clay deposit ranges in thickness between 0.5 m and 3.1 m and extends to
depths ranging from Elev. 100.9 m to 110.2 m.

An SPT ‘N’-value measured in the silty clay deposit from Borehole CN11 is 41 blows per 0.3 m of penetration,
suggesting a hard consistency.

The results of grain size distribution testing carried out on 1 sample of the silty clay deposit is shown on the borehole
record for Boreholes CN12 in Appendix B.

Till Deposit

Atill deposit consisting of sandy silty clay to silty sand soils containing trace to some gravel was encountered below
the fill layers or the non-cohesive deposit in some boreholes. The till deposit ranges in thickness between 0.2 m
and 3.5 m and extends to Elev. 118.8 m at Cawthra Road and Dundas Street East, and to between Elev. 100.4 m
and 107.2 m along Queensway East. The till deposit encountered in Boreholes BH-7 and BH-8 at Queenway East
and Etobicoke Creek, near proposed construction shaft MH2A, describe the till as becoming bouldery below Elev.
106.2 m and 105.6 m, respectively. In Boreholes BH17-2, BH17-36 and BH13-7, the till is described as a till / shale
complex and contains shale fragments.

SPT ‘N’-values measured in the cohesive till soils range from 37 blows to 81 blows per 0.3 m of penetration,
suggesting a hard consistency. An SPT ‘N’-value measured on the portion of the till in Borehole BH13-7 is 36 blows
per 0.3 m of penetration, and values of up to 100 blows for 0.15 m of penetration were measured in the till / shale
complex in Boreholes BH17-2, BH17-36 and BH13-7, suggesting a hard consistency.

The results of grain size distribution testing carried out on 5 samples of the cohesive till deposit encountered in
Boreholes BH-7 and BH-8 are shown on Figure 7 in Appendix B.

The results of Atterberg limits testing carried out on 3 samples of the cohesive till encountered in Boreholes BH-7
are shown on Figure 7 in Appendix B. Note that the till is described as sandy silt till in BH-7 and BH-8, however, the
results of Atterberg limits testing show that the soil is a cohesive silty clay of low plasticity.

45.2 Shale Bedrock

Based on the available information from the Oak Ridges Moraine Groundwater Program, the bedrock surface within
the study area dips from northwest (about Elevation 140 m) to southeast (about Elevation 90 m), as shown on the
Figure 3, Bedrock Topography.
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The overburden soils are underlain by shale bedrock of the Georgian Bay Formation. Based on the available
information, the depth to bedrock surface is generally less than 10 m, however there are localized areas where the
bedrock surface is deeper. As is common in the Greater Toronto Area, the bedrock surface could be much deeper
near exposed and buried bedrock river valleys (i.e. near the Credit River, Cooksville Creek, Etobicoke Creek or any
tributaries to these rivers).

Bedrock of the Georgian Bay Formation typically consists of completely weathered to fresh, grey, fine to very fine
grained, very weak to medium strong shale interbedded with medium strong to very strong limestone and siltstone
layers. The mainly shale bedrock generally transitions with depth from completely weathered bedrock (i.e. residual
soil) at bedrock surface to fresh bedrock. In some places, the completely to highly weathered bedrock layer is very
thin or mixed into the ‘till/shale complex’ and the bedrock encountered during borehole drilling transitions from
moderately weathered bedrock to fresh bedrock.

A summary of the bedrock surface encountered in the available borehole information is provided in the table below.

Table 2: Summary of Available Bedrock Surface Information

Estimated Bedrock

Surface
Sewer Location Location Station
Depth Elevation
No available bedrock information.
Central Station Likely deeper than 16 m at Central
Parkway East 2+150to | Unknown | Unknown | Parkway East considering no
to Wilcox Road 3+050 bedrock encountered in Well No.
Burnhamthorpe 7151600
Road East
Station Bedrock confirmed by coring.
Wilcox Road to 137.3 - About 2.3 m and 1.5 m of till / shale
3+050to | 4.6-6.1
Cawthra Road 139.2 complex encountered above
3+200
bedrock surface.
Queensway Station 107.1 -
East to Orwell 0+150to | 0.9-3.1 10§ 1 Inferred bedrock from well records.
Street 0+400 '
Station
Orwell Street 1o 0+400 to | Unknown | Unknown | No available borehole information.
Cawthra Road Needham Lane 04700
. Inferred bedrock and bedrock
Needham Lane | Station 15- 114.5—- | confirmed by coring. Topography
to Dundas 0+700 to 10.8 118.9 and bedrock surface dips steepl
Street East 1+150 : : el P Pl
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Estimated Bedrock
Surface
Sewer Location Location Station

Depth Elevation
(m) (m)

No available bedrock information.
Boreholes advanced through

Hurontarig Station overburden terminated between
Street to East 5+000 to | Unknown | Unknown
of Cliff Road 6+350 3.5mand 5.0 m bgs (Elgv. 100.4
m to 104.2 m). Bedrock likely
deeper than this.
East of Cliff Station 23 104.6 Inferred bedrock from split-spoon
Road 6+350 ' ’ sampling.
East of Cliff Station
Queensway East Road to 6+350 to | Unknown | Unknown | No available borehole information.
y Cawthra Road 7+070
Cawthra Road 87?838 2.1 107.6 Inferred bedrock from well records.
Cawthra Road Station
to Stanfield 7+070to | Unknown | Unknown | No available borehole information.

Road 8+330

Stanfield Road Station

to Etobicoke 8433010 | 0.9-96 104.4 — Inferred bedrock and bedrock

114.0 confirmed by coring.

Creek 10+070
Station
Queégss:vay 1+440to | 7.3-9.6 1?3542_ Bedrock confirmed by coring.
Etobicoke Creek 1+460 ’
(TRCA Regulated
Area) Sherway Drive | Station
to Queensway | 1+100to | Unknown | Unknown | No available borehole information.
East ! 1+440
Note:

1. Four (4) boreholes were drilled at the QEW crossing over the Etobicoke Creek (Station 1+250). Shale bedrock was encountered in
these boreholes at about Elevations 92 m to 91 m, suggesting that the bedrock slopes southerly toward Lake Ontario.

Shale bedrock was encountered below the till / shale complex in Borehole BH13-7 and was sampled by the split-
spoons sampler. SPT ‘N’-values measured in the shale in Borehole BH13-7 are 50 blows for 0.12 m of penetration
and 50 lows for 0.10 m of penetration.

The results of Atterberg limits testing carried out on 1 sample of the shale bedrock is shown on the borehole record
for Borehole BH17-36.
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The shale was cored in Boreholes BH2-15, BH2-16, BH2-51, BA-MW26-15, BH17-2, BH17-32, BH-7 and BH-8 for
lengths ranging from about 3.5 m to 20.7 m. The shale is generally described as moderately weathered to fresh,
laminated to thinly bedded dark grey to grey, very weak to medium strong, SHALE and LIMY SHALE interbedded
with medium strong to strong siltstone and limestone of the Georgian Bay Formation. The siltstone and limestone
layers generally range in thickness from 50 mm to 150 mm, and the rock quality designation (RQD) measured on
the core ranges from 0% to 100%, indicating a very poor to excellent quality rock. However, below the upper
weathered portion of the bedrock, the RQD is generally above 50 percent, indicating a fair to excellent quality rock.

A summary of the point load index (PLI), uniaxial compressive strength (UCS), density and young’s modulus (E)
testing carried out on samples of cored bedrock from Boreholes BH2-15, BH2-16, BH2-51, BA-MW26-15, BH17-2
and BH17-32 is shown in the table below.

Table 3: Summary of Available Bedrock Laboratory Testing

Test Type Shale (average) Quantity  Limestone (average) ‘ Quantity
Point Load Index Diametral (MPa) 0.8-9(3.8) 39 1.4-92(27.2) 5
Point Load Index Axial (MPa) 2.8 -28.8(14.8) 35 18.3 - 157.8 (78.8) 16
Density (g/cm?3) 2.57-2.75(2.7) 8 2.59 - 2.63 (2.6) 4
Uniaxial Compression (MPa) 7.86 - 24.39 (15.6) 8 31.76 - 97.1 (52.7) 4
Modulus E (MPa) 0.257 - 1.92 (1.2) 8 3.59 - 3.59 (3.6) 1
Poisson's ratio 0.21-0.27 (0.2) 5 0.21-0.21 (0.2) 1
Note:

1. Testing ranges given for shale and limestone lithologies are based on PLI and UCS results (i.e. 0 MPa < SHALE > 30 MPA,
LIMESTONE > 30 MPa), as the lithological description of sample is not available information.

45.3 Groundwater Conditions

Groundwater level is subject to seasonal fluctuations and variations due to precipitation events and creek/river
levels. “Perched” groundwater conditions are expected within the fill soils, above the cohesive till and/or above the
bedrock. The upper weathered portion of the bedrock is also anticipated to contain perched groundwater, especially
where shallow bedrock was encountered near the ground surface.

The available groundwater level information provided on the record of borehole in Appendix B and summarized in
the table below.
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Table 4: Summary of Available Groundwater Level Information

. Groundwater
. Station Screened
SewerLocation BOrenole kD / Closest Intersection Stratigraph Depth
graphy / Elev. (m)
STA 2+270
7151600 G | 14.3/123.7
/ Burnhamthorpe Road E rave
+ i i 5-2.
BA- MW26-15 2TAd3 190 / Cawthra Silty ;I]a): Till to 142153 212 é .
Burnhamthorpe Rd oa ae S
East BH2.16 STA 3+170 / Cawthra Silty Clay Till / 26-36/
Road Shale Complex 140.9 - 139.9
STA 3+180 / Cawthra 1.3-29/
BH2-51 Road Shale Bedrock 1421 — 140.5
7141979 STA 0+210/ Queensway E | Sand to Shale 3.0/106.7
STA 1+020 / Cawthra
2
Cawthra Rd East 4902250 Road Shale Bedrock 2.4/121.9
+
BH17-36 | o)/ 1+170/Dundas Shale Bedrock 8.71120.4
Street E
Sand to Sil
Queensway East 7277560 STA 4+990 / Queensway E Clay vy 2.71102.7
TA 6+07
BH13-5 STA 6+070/ Queensway Silty Sand 1.8/105.9
East
+
BH13-6 STA 6+180 / Queensway N/A 1.5/105.71
East
Clayey Silt till /
STA 6+360 / Queenswa
Queensway East BH13-7 s Queensway | o -le Complex 2411045
to Shale
CN11 STA 6+040 / Queensway Sand 19-2.0/
East 105.6 - 105.5
STA 6+010 / Queensway 15-16/
CN12 East Sand 105.0 - 104.9
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. Groundwater
Station Screened

Sewer Location Borehole I.D. Depth

/ Closest Intersection Stratigraphy / Elev. (m)

. Sand to Sandy
TA 10+100 / Etobicok
BH-7 STA 10+100/ Etobicoke Gravel to Silty 10.1/102.4

Creek )
Etobicoke Creek Clay till to Shale

. .
BH-8 i‘rl':;io 080 / Etobicoke Shale Bedrock 47/104.7

Note:
1. Groundwater level measured in open borehole during borehole drilling.
2. Well details (i.e. screen length, depth etc.) not available for Well No. 4902250. It is assumed that the screen is in the shale bedrock.

5.0 SOIL AND ROCK PARAMETERS FOR DESIGN

This section of the desktop study report presents preliminary geotechnical design parameters for soil and bedrock
as listed in Table 5. These preliminary parameters have been estimated based on our understanding and
interpretation of the available data at the time of preparation of this report.

Table 5: List of Parameters for Design

Soil Parameter (Unit) Rock Parameter (Unit)
Bulk Unit Weight (kN/m?3) Bulk Unit Weight (kN/m?3)
Internal Friction Angle (°) Uniaxial Compressive Strength, UCS (MPa)
Undrained Shear Strength (kPa) Brazilian Tensile Strength (MPa)
Coefficients of Lateral Earth Pressure Cerchar Abrasiveness (%)
Elastic Modulus, E (GPa) Slake Durability Index (%)
Poisson’s Ratio Elastic Modulus, E (GPa)

The preliminary soil and rock parameters are presented in Table C1 and C2 in Appendix C following the text of this
report. Where ranges of parameters are provided the preliminary design should be checked for the given range.
All preliminary design work shall be carried out in accordance with the most recent versions of the Region of Peel
Public Works Design, Specifications and Procedures Manual.

51 Bedrock Discontinuities

The shale bedrock of the Georgian Bay formation is typically characterized by persistent near horizontal bedding
joints and two orthogonal steeply dipping joint sets. Bedding joints are typically planar to undulating and smooth to
slightly rough, while the steep joints are smooth to rough and planar to undulating. The discontinuity surfaces are
typically stained to slightly altered; where occasional discontinuity surfaces are partially to completely coated, or
infilled, the dominant coating/infilling material is clay.
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The thickness of the bedding, as separated by bedding joints (which are here defined as open discontinuities, i.e.,
joints, along planes of weakness created by sedimentary disposition), varies across the site. The bedrock at the
site is generally thinly laminated to medium bedded.

52 In Situ Stresses in Rock

The shale bedrock of the Georgian Bay formation typically exhibits high horizontal stresses. Available literature
and published results of tests carried out on this rock have reported that the in-situ stresses can be relatively high
near the bedrock surface. Overstressing of the rock around the tunnel should be anticipated. This can be reflected
as stress-induced slabbing of the rock in the crown and sidewalls, shearing along bedding joints and buckling of the
floor slabs in the tunnels or shafts, during or shortly after excavation/construction activities. Based on our
experience and available data in southwestern Ontario rock formations, the major and minor horizontal principal
stresses typically range between 2 MPa and 9 MPa and between 1 MPa and 6 MPa, respectively. The literature
generally suggests that the direction of the major principal horizontal stress is northeast-east; however, orienting in
situ stress to the least favorable orientation for tunnel excavation and lining analyses is recommended because the
orientation can vary widely. Table 6 summarizes a selection of published shallow in situ horizontal stress in
Southern Ontario shale bedrock.

Table 6: Summary of Published Shallow In Situ Horizontal Stress in Southern Ontario Shale Bedrock

Source \ Depth Below Ground Surface (m) In Situ Horizontal Stress (MPa)
Morton, Lo and Belshaw (1975) 9to 15 Upto 6.9
Lo and Morton (1976) 9to 10 2to4
Lo, Devata and Yuen (1979) 61to 16 1.6t09.2
Lo and Yuen (1981) -- 4.1
Trow and Lo (1989) 15to 26 2.3t05.3

5.3 Time-Dependent Rock Deformation (Swelling)

The shale bedrock that the tunnel will be excavated through is expected to exhibit time-dependent (i.e., swelling)
creep-like deformations that occur as a consequence of relief of in situ stresses upon excavation and volumetric
changes related to the lithology and certain chemical characteristics of the rock. These time-dependent
deformations typically persist beyond the initial elastic deformations and generally exceed the magnitude of the
elastic movements.

Based on current knowledge, the time-dependent swelling mechanism observed in the shale bedrock of
southwestern Ontario is a result of the dilution of pore water salt concentration that causes the space between the
clay particles to expand (Lo, 2010). Responsible for the dilution are osmosis and diffusion processes, which allow
water to move into the shale due to negative pore pressure if the rock is surrounded by a fluid of lower salt
concentration. Therefore, preconditions for swelling are accessibility to fresh water and an outward gradient of salt
concentration from the pore fluid to the ambient fluid. The relief of in situ stresses in the rock is considered the
initiating mechanism for swelling. Furthermore, it was found that the swelling potential is affected by the inter-
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particle bonding. If the bond strength is higher than the osmotic pressure, no swelling will occur and vice versa.
The bond strength is governed by the calcite content of the bedrock which acts as a cementing agent between the
clay particles. Other compounds such as iron oxide or aluminum oxide may also act as cementing agents.

The swelling potential of the bedrock should be investigated during subsequent subsurface investigations. A suite
of swell tests on bedrock core samples should be carried out, as described below:

m  Free swell conditions (samples are tested with no applied pressure allowing free swelling of the sample, results
are described as swell potential as a % per log cycle of time);

m Semi-confined conditions (confining pressure applied to samples in the direction of the sample axis); and

m  Null swell conditions (full restriction of swelling in the direction of the sample axis and measuring of the
pressure applied to the sample to suppress the swelling, known as the suppression pressure).

The testing includes the determination of the moisture content and salinity of the pore fluid in the test specimen (at
the start and completion of the test) and the calcite content of the sample.

A swell potential envelope of the bedrock is described using plots of the swelling potential of the shale versus the
applied pressures (in log scale to base 10) under free swell, semi confined, and null swell conditions, and can be
developed using the results of this testing.

54 Subsurface Gas

Combustible and toxic gas, including but not limited to methane, hydrogen sulphide and benzene are known to be
present in the Georgian Bay formation shale bedrock and deep soils in the southwestern Ontario region. There
was no indication of the presence of subsurface natural gas at the locations of the boreholes and well records
reviewed. However, methane and other natural gases have been recorded during tunnelling projects in the Region
of Peel and the Greater Toronto Area, typically in granular layers capped by cohesive soils and within the shale
bedrock.

The contractor should be required to prepare and implement their own procedure and Health and Safety Plans that
address all hazards from hydrocarbons and related hazardous gases, as well as other Volatile Organic Compound
(VOC) subsurface gases that might be present during tunnelling and excavation activities. Appropriate venting and
gas monitoring are essential in all confined excavation work.

Methane can form an explosive mixture with air and is a potential hazard for excavation and construction works and
it should be assumed that it will be encountered in the bedrock at this site. Additionally, hydrogen sulphide is
corrosive and toxic. Since methane and hydrogen sulphide are entrained within the groundwater, it is important to
note that changes in groundwater pressure which may be caused by dewatering or seepage into underground
spaces can lead to migration/release of these gases. Therefore, the absence of methane or hydrogen sulphide in
a particular area should not be construed to indicate that there is no risk of their presence in future or in other site
areas.

If the air/gases are not vented to the surface atmosphere, an explosive environment may develop within the tunnel
or confined excavation and/or the presence of the vapours will pose a health concern to works. It is recommended
that an air monitoring and an active ventilation system for control of exposure to adverse gas concentration be
implement throughout the tunnel/shaft construction. Additionally, special attention is required to avoid creating
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areas in temporary or permanent structures where there is no air movement since this could lead to gas
accumulation.

The tunnel should be considered as “potentially gassy”, according to the OSHA Underground Construction
(Tunnelling) Regulations (29 CFR Part 1926.800, “Tunnels and Shafts.”).

5.5 Monitoring Well Decommissioning

Ontario Regulation (O.Reg.) 903, as amended, of the Ontario Water Resources Act requires that monitoring wells
(piezometers) are properly decommissioned by qualified personnel. It is recommended that the decommissioning
of the monitoring wells be carried out as part of the construction activities so that groundwater level measurements
and any groundwater quality sampling that may be required can be taken up to construction.

6.0 GEOTECHNICAL CHALLENGES AND MITIGATION MEASURES

The following text of this report outlines, geotechnical challenges, associated potential impacts on construction, and
suggested mitigation measures to minimize subsurface risks.

Table 7: Geotechnical Challenges

Geotechnical
Challenges

Description of Potential Challenge

Mitigation Measures

Shale bedrock may experience swelling
when stresses are relieved due to

In Situ Stresses and
Swelling of Shale
Bedrock

excavation or tunnelling. The swelling
and in situ stresses in the shale bedrock
may impact the temporary and
permanent tunnel and shaft liner
design.

The Tunnel Designer is to consider in situ
stresses and the potential for swelling in
the liner design.

Presence of Cobbles
and Boulders

The presence of cobbles and/or
boulders should be considered in
machine selection and adopted method
for tunnelling through overburden and
excavations at shaft locations. It should
be assumed that cobbles/boulders are
comprised of a variety of different
lithology’s including native bedrock but
also glacial erratics from the Canadian
Shield with a wide range in strengths.

The Contract Documents should include
provisions to manage the excavation and
disposal of cobbles and boulders.
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Geotechnical

Challenges

Description of Potential Challenge

Mitigation Measures

Naturally occurring
BTEX and Subsurface
Gases

Naturally-occurring benzene, toluene,
ethylbenzene, and xylenes (collectively
BTEX) and other naturally occurring
subsurface gases (methane, hydrogen
sulphide and carbon dioxide) have been
encountered within shale bedrock and/or
glacially derived till deposits during
recent tunnelling projects in the Greater
Toronto Area. Subsurface gases can
impact tunnel boring machine selection,
ventilation design, tunnel spoil
management and disposal options.

Tunnel spoil disposal options and worker
health and safety requirements should be
developed during the detailed design and
incorporated into the Contract Documents.

Water-Bearing
Granular
Zones/Groundwater
Control

The tunnel is anticipated to be
constructed below the groundwater
table. Tunnelling and excavations for
the construction of all shafts are
expected to extend below the
groundwater level. Water-bearing
granular soil zones are anticipated to be
present within the overburden. In
addition, the proposed construction
shafts and the sewer alignment will be
excavated near the Etobicoke Creek
and below the Etobicoke Creek level.

Detailed design of the shafts and tunnel
should incorporate groundwater control
methods to minimize the impact of
dewatering on the watercourses,
surrounding infrastructure and sensitive
features.

The design and construction should take
into account the requirements for
groundwater control (dewatering and
unwatering) and the potential need for
diverting the Etobicoke Creek stream
during the construction. Consideration
should be given to studying the seasonal
flow of the creek to construct the shafts
and install the pipe in the low flow season.

Mixed-Face and
Overburden
Tunnelling

The tunnel will encounter overburden
and mixed-face conditions as such
hybrid / dual mode tunnel boring
machine (rock TBM with slurry or EPB
capability) should be utilized.

Geotechnical Baseline Report to define
the overburden/bedrock interface and alert
the contractor about the risks associated
with the mixed face conditions and
tunnelling through soils.

Limited Soil Cover
Thickness (Erosion
and Scour Protection)

Available borehole records indicate that
the overburden soils at/near the
Etobicoke Creek have a total thickness
of up to about 3 m and in cases as low
as 1 m. The existing sewer has a soil
cover of about 2 m. The overburden
soils are primarily non-cohesive and as
such prone to erosion.

It is understood that a fluvial
geomorphology study was carried out to
provide further information about the
thickness of overburden, the condition of
the banks and any exposures of the
existing pipe and associated shafts. The
design of the new sewer and connection
points should ensure that the pipes will
have adequate cover against erosion and
scours.
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Geotechnical Description of Potential Challenge Mitigation Measures

Challenges

The installation by means of tunnelling will
require additional intervention measures
(such as pressurized face tunnel boring
machine, grouting etc.) to increase the
stability of the excavation and reduce the
Assuming a tunnel diameter of about 2 risk of frac-out. The additional intervention

Construction of the m, and considering the invert elevations | measures should be reviewed by the

Sewer across the of 91 m to connect to the existing shaft, | conservation authorities to ensure they do

Etobicoke Creek the pipe is expected to have a cover of not pose risks to the Creek and the natural
less than 2 m. environment. The open cut excavation will

require a cofferdam to divert the creek to
construct the pipe in conditions suitable to
implement the work and to provide for
required inspection of the founding soils
(or bedrock), placing pipe bedding, etc.

7.0 RECOMMENDATIONS FOR FURTHER WORK FOR DETAIL DESIGN

As discussed in previous sections of this report, the soil conditions at the site are anticipated to consist of varying
amounts of fill materials, underlain by granular deposits of silt to silty sand to sand, with some interlayers of sand
and gravel to gravel, and silty clay based off the limited borehole information available. The granular and cohesive
deposits are typically underlain by a glacial till deposit. The till deposit overlies shale bedrock of the Georgian Bay
formation along the proposed trunk sewer alignment.

The subsurface conditions and stratigraphic profile shown on Figure 4 to 21 are based on limited borehole
information and well records. Further borehole investigation is required to confirm the subsurface conditions in the
vicinity of the proposed sewer alignment, and to minimize the risk of unforeseen ground conditions during
construction (e.g. bedrock valleys etc.). Based on the limited borehole information available, the majority of the
tunnel will be advanced through bedrock, and as such, further investigation is required to confirm the bedrock cover
above the tunnel obvert is sufficient and to define the potential for mixed face (soil and rock) conditions. Where
there is potential for the tunnel to be advanced through overburden or mixed face conditions (i.e., near Etobicoke
Creek or Burnhamthorpe Road East and Central Parkway East), further investigation is required to assess the
tunneling suitability through the overburden.

Further, additional geotechnical investigation is recommended along the proposed trunk sewer alignment to:

m Confirm the subsurface conditions encountered in previous geotechnical investigations and well records, fill in
the gaps in the stratigraphic profile where subsurface information is not known, and minimize the risk of
unforeseen ground conditions during construction.

m Advance boreholes at regularly spaced intervals along the proposed tunnel alignments (e.g. 75 m, 100 m or
150 m spacing) and at every proposed shaft location.

m Identify presence of fill materials at shaft locations and along open cut portions of the sanitary sewer.
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m Delineate the bedrock surface and the thickness highly weathered rock by means of additional Standard
Penetration Test (SPT) and/or PQ Soil Core) boreholes at all shaft locations and along the Etobicoke Creek
alignment.

m Identify thickness / elevation of highly weathered bedrock in conjunction with borings and geophysical survey.
m  Confirm strength of overburden and bedrock within the tunnel horizon.
m Collect current and representative groundwater levels along the alignment and at shaft locations.

m ldentify potential elevated groundwater levels or pressurized aquifers along the Project alignment (i.e., near
Etobicoke Creek).

m Test and assess environmental quality of soil and groundwater for handling, re-use and disposal.
m Target water bearing soil zones to assess the need for groundwater control and support of excavation options.

m Provide soil and bedrock parameters of the existing subsurface materials for design through in-situ (e.g.,
pressuremeter) and laboratory testing (e.g., swell) and analysis.

GOLDER
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8.0 CLOSURE

This report was prepared by Ms. Darcy Hansen, EIT, a geotechnical engineer-in-training and was reviewed by Mr.
Dave Walters, a senior geotechnical engineer of Golder. Preliminary construction considerations provided herein
are limited and should be used for initial planning only. If you have any questions regarding the contents of this
report, please do not hesitate to contact this office.

Golder Associates Ltd.

/‘\ -,
Foriyanta Jatukoar. Z E
L

Priyanka Talukdar, Ph.D. Dave Walters, Ph.D., P.Eng
Geotechnical Engineer Geotechnical Engineer and Principal
PT/DLW/mI

Golder and the G logo are trademarks of Golder Associates Gorporation
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NOTE(S)

1. THE NORTHINGS, EASTINGS AND ELEVATIONS SHOWN ARE APPROXIMATE AND ARE
BASED ON COORDINATES AND ELEVATIONS AND/OR BOREHOLE LOCATIONS PLANS
REPORTED BY OTHERS. THE COORDINATES WERE NOT ALWAYS SURVEYED, NOR WERE
THE REFERENCE SYSTEMS / DATUMS REPORTED.

2. THE GROUND SURFACE ELEVATION OF THE MECP WELLS SHOWN WAS NOT SURVEYED
AND IS PULLED FROM A MODEL, DEM - GTA ORTHO DEM 2002 (2M DEM), USING THE
NORTHING AND EASTINGS PROVIDED BY MECP.

REFERENCE(S)

1. BASE PLAN PROVIDED IN DIGITAL FORMAT BY GM BLUEPLAN, FILE NO. 718018-BASE.dwg,
RECEIVED JULY 8, 2021 AND 718018-DESIGN.dwg, RECEIVED NOVEMBER 17, 2021.

2. HORIZONTAL ALIGNMENT PROVIDED IN DIGITAL FORMAT BY GM BLUEPLAN, FILE NO.
718018-DESIGN-alignments.xml, RECEIVED JULY 22, 2021.
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REPORTED BY OTHERS. THE COORDINATES WERE NOT ALWAYS SURVEYED, NOR WERE
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2. THE GROUND SURFACE ELEVATION OF THE MECP WELLS SHOWN WAS NOT SURVEYED
AND IS PULLED FROM A MODEL, DEM - GTA ORTHO DEM 2002 (2M DEM), USING THE
NORTHING AND EASTINGS PROVIDED BY MECP.
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2. HORIZONTAL ALIGNMENT PROVIDED IN DIGITAL FORMAT BY GM BLUEPLAN, FILE NO.
718018-DESIGN-alignments.xml, RECEIVED JULY 22, 2021.
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2. THE GROUND SURFACE ELEVATION OF THE MECP WELLS SHOWN WAS NOT SURVEYED
AND IS PULLED FROM A MODEL, DEM - GTA ORTHO DEM 2002 (2M DEM), USING THE
NORTHING AND EASTINGS PROVIDED BY MECP.
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RECEIVED JULY 8, 2021 AND 718018-DESIGN.dwg, RECEIVED NOVEMBER 17, 2021.

2. HORIZONTAL ALIGNMENT PROVIDED IN DIGITAL FORMAT BY GM BLUEPLAN, FILE NO.
718018-DESIGN-alignments.xml, RECEIVED JULY 22, 2021.
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GOLDER IMPORTANT INFORMATION AND
é MEMBER OF WsP LIMITATIONS OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with that level
of care and skill ordinarily exercised by members of the engineering and science professions currently practising
under similar conditions in the jurisdiction in which the services are provided, subject to the time limits and
physical constraints applicable to this report. No other warranty, expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective, development
and purpose described to Golder by the Client. The factual data, interpretations and recommendations pertain to
a specific project as described in this report and are not applicable to any other project or site location. Any
change of site conditions, purpose, development plans or if the project is not initiated within eighteen months of
the date of the report may alter the validity of the report. Golder cannot be responsible for use of this report, or
portions thereof, unless Golder is requested to review and, if necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the Client. No
other party may use or rely on this report or any portion thereof without Golder’s express written consent. If the
report was prepared to be included for a specific permit application process, then upon the reasonable request of
the client, Golder may authorize in writing the use of this report by the regulatory agency as an Approved User for
the specific and identified purpose of the applicable permit review process. Any other use of this report by others
is prohibited and is without responsibility to Golder. The report, all plans, data, drawings and other documents as
well as all electronic media prepared by Golder are considered its professional work product and shall remain the
copyright property of Golder, who authorizes only the Client and Approved Users to make copies of the report, but
only in such quantities as are reasonably necessary for the use of the report by those parties. The Client and
Approved Users may not give, lend, sell, or otherwise make available the report or any portion thereof to any
other party without the express written permission of Golder. The Client acknowledges that electronic media is
susceptible to unauthorized modification, deterioration and incompatibility and therefore the Client can not rely
upon the electronic media versions of Golder’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the instructions given to
Golder by the Client, communications between Golder and the Client, and to any other reports prepared by
Golder for the Client relative to the specific site described in the report. In order to properly understand the
suggestions, recommendations and opinions expressed in this report, reference must be made to the whole of the
report. Golder can not be responsible for use of portions of the report without reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended only
for the guidance of the Client in the design of the specific project. The extent and detail of investigations, including
the number of test holes, necessary to determine all of the relevant conditions which may affect construction costs
would normally be greater than has been carried out for design purposes. Contractors bidding on, or undertaking
the work, should rely on their own investigations, as well as their own interpretations of the factual data presented
in the report, as to how subsurface conditions may affect their work, including but not limited to proposed
construction techniques, schedule, safety and equipment capabilities.

Soil, Rock and Ground Water Conditions: Classification and identification of soils, rocks, and geologic units
have been based on commonly accepted methods employed in the practice of geotechnical engineering and
related disciplines. Classification and identification of the type and condition of these materials or units involves
judgment, and boundaries between different soil, rock or geologic types or units may be transitional rather than
abrupt. Accordingly, Golder does not warrant or guarantee the exactness of the descriptions.

Golder Associates Ltd.
6925 Century Avenue, Suite #100 Mississauga, Ontario, L5N 7K2 Canada T: +1905567 4444 |F: +1905567 6561

Golderandthe G logo are trademarks of Golder Associates Corporation
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Special risks occur whenever engineering or related disciplines are applied to identify subsurface conditions and
even a comprehensive investigation, sampling and testing program may fail to detect all or certain subsurface
conditions. The environmental, geologic, geotechnical, geochemical and hydrogeologic conditions that Golder
interprets to exist between and beyond sampling points may differ from those that actually exist. In addition to soil
variability, fill of variable physical and chemical composition can be present over portions of the site or on adjacent
properties. The professional services retained for this project include only the geotechnical aspects of the
subsurface conditions at the site, unless otherwise specifically stated and identified in the report. The presence or
implication(s) of possible surface and/or subsurface contamination resulting from previous activities or uses of the
site and/or resulting from the introduction onto the site of materials from off-site sources are outside the terms of
reference for this project and have not been investigated or addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed conditions
at the time of their determination or measurement. Unless otherwise noted, those conditions form the basis of the
recommendations in the report. Groundwater conditions may vary between and beyond reported locations and
can be affected by annual, seasonal and meteorological conditions. The condition of the soil, rock and
groundwater may be significantly altered by construction activities (traffic, excavation, groundwater level lowering,
pile driving, blasting, etc.) on the site or on adjacent sites. Excavation may expose the soils to changes due to
wetting, drying or frost. Unless otherwise indicated the soil must be protected from these changes during
construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days following issue of
this report or, upon written request of the Client, will store uncontaminated samples and materials at the Client's
expense. In the event that actual contaminated soils, fills or groundwater are encountered or are inferred to be
present, all contaminated samples shall remain the property and responsibility of the Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of submission of
Golder’s report. Golder should be retained to review the final design, project plans and documents prior to
construction, to confirmthat they are consistent with the intent of Golder’s report.

During construction, Golder should be retained to perform sufficient and timely observations of encountered
conditions to confirm and document that the subsurface conditions do not materially differ from those interpreted
conditions considered in the preparation of Golder’s report and to confirm and document that construction
activities do not adversely affect the suggestions, recommendations and opinions contained in Golder’s report.
Adequate field review, observation and testing during construction are necessary for Golder to be able to provide
letters of assurance, in accordance with the requirements of many regulatory authorities. In cases where this
recommendation is not followed, Golder’s responsibility is limited to interpreting accurately the information
encountered at the borehole locations, at the time of their initial determination or measurement during the
preparation of the Report.

(> SoLDER 2
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Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from those
anticipated in this report, either due to natural variability of subsurface conditions or construction activities, it is a
condition of this report that Golder be notified of any changes and be provided with an opportunity to review or
revise the recommendations within this report. Recognition of changed soil and rock conditions requires
experience and it is recommended that Golder be employed to visit the site with sufficient frequency to detect if
conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for the project.
Improper design or construction of drainage or dewatering can have serious consequences. Golder takes no
responsibility for the effects of drainage unless specifically involved in the detailed design and construction
monitoring of the system.

(> SoLoER 3
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Table B 1: Summary of Relevant Existing Borehole Information

Sewer Location Borehole ID Station / Closest Intersection Northing (m) ‘ Easting (m) Elevation (m) Termination Depth / Elevation (m) Monitoring Well Installed Source
Burnhamthorpe Rd E 7151600 STA 2+270 / Burnhamthorpe Road E 4828446.0 610953.0 138.0 16.2/121.8 Yes MECP
Burnhamthorpe Rd E BA- MW26-15 STA 3+190 / Cawthra Road 4829240.5 611438.9 143.8 23.1/120.7 Yes MTO, 1955, 30M11-151
Burnhamthorpe Rd E BH2-15 STA 3+050 / Cawthra Road 4829195.9 611462.0 143.3 26.1/117.2 No WSP, 2018
Burnhamthorpe Rd E BH2-16 STA 3+170 / Cawthra Road 4829122.8 611351.6 1435 2457119 Yes WSP, 2018
Burnhamthorpe Rd E BH2-51 STA 3+180 / Cawthra Road 4829230.8 611428.5 143.4 255/117.9 Yes WSP, 2018
Cawthra Rd E 4909407 STA 0+250 / Queensway E 4827215.0 613538.0 110.1 3.6/106.5 Yes MECP

Cawthra Rd E 7161951 STA 0+340 / Orwell Street 4827351.0 613544.0 110.2 4.6/105.6 Yes MECP

Cawthra Rd E 7224923 STA 0+390 / Cawthra Road 4827299.0 613427.0 110.0 4.9/105.1 Yes MECP

Cawthra Rd E 7141979 STA 0+210 / Queensway E 4827215.0 613599.0 109.7 4.5/105.2 Yes MECP

Cawthra Rd E 7116747 STA 0+810 / Cawthra Road 4827588.0 613121.0 118.0 3.7/114.4 Yes MECP

Cawthra Rd E 7219359 STA 0+990 / Canadian Pacific Railway 4827834.0 613100.0 123.0 5/118 Yes MECP

Cawthra Rd E 7219360 STA 0+930 / Canadian Pacific Railway 4827792.0 613140.0 120.5 5.6/114.9 Yes MECP

Cawthra Rd E 4902250 STA 1+020 / Cawthra Road 4827846.0 613064.6 124.3 16.5/107.9 Yes MECP

Cawthra Rd E BH17-2 STA 1+230 / Dundas Street E 4827931.7 612873.1 127.9 12.6/115.3 No SPL, 2013
Cawthra Rd E BH17-36 STA 1+170 / Dundas Street E 4827850.9 612861.5 129.1 26.5/102.6 Yes SPL, 2013
Queensway E 7277560 STA 4+990 / Queensway E 4825465.0 612481.0 105.4 4.5/100.9 Yes MECP
Queensway E BH13-4 STA 5+370 / Queensway E 4825871.5 612581.4 103.9 3.5/100.4 No SPL, 2013
Queensway E BH13-5 STA 6+070 / Queensway East 4826400.1 613014.8 107.7 3.5/104.2 Yes SPL, 2013
Queensway E BH13-6 STA 6+180 / Queensway East 4826494.4 613091.3 107.2 3.5/103.7 No SPL, 2013
Queensway E BH13-7 STA 6+360 / Queensway East 4826642.3 613206.2 106.9 3.2/103.7 Yes SPL, 2013
Queensway E CN11 STA 6+040 / Queensway East 4826361.7 613041.4 107.5 3.5/104 Yes Terraprobe, 2009
Queensway E CN12 STA 6+010 / Queensway East 4826297.3 613107.8 106.5 5/101.5 Yes Terraprobe, 2009
Queensway E 7296241 STA 8+390 / Stanfield Road 4828230.0 614440.0 109.5 1.5/108 Yes MECP

GOLDER
o MEMBER OF WSP
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Sewer Location Borehole ID Station / Closest Intersection Northing (m) ‘ Easting (m) Elevation (m) Termination Depth / Elevation (m) Monitoring Well Installed Source
Queensway E 7309315 STA 8+325 / Stanfield Road 4828146.0 614447.0 109.1 5.3/103.8 Yes MECP
Queensway E 7171621 STA 8+880 / Stanfield Road 4828553.0 614822.0 109.7 5.2/104.5 Yes MECP
Queensway E 7243628 STA 8+820 / Stanfield Road 4828584.0 614721.0 110.3 7.6/102.6 Yes MECP
Queensway E 7277204 STA 8+610 / Stanfield Road 4828349.0 614647.0 109.5 4.6 /105 Yes MECP
Queensway E 7296239 STA 8+530 / Stanfield Road 4828340.0 614527.0 110.7 2.1/108.5 Yes MECP
Queensway E 7136678 STA 9+120 / Dixie Road 4828693.0 615019.0 1119 49/107.1 Yes MECP
Queensway E 7144069 STA 9+150 / Dixie Road 4828768.0 614988.0 112.0 3.6/108.4 Yes MECP
Queensway E 7235321 STA 9+100 / Dixie Road 4828748.0 614926.0 111.7 3.1/108.6 Yes MECP
Queensway E 7250184 STA 9+030 / Dixie Road 4828706.0 614875.0 110.6 4.3/106.3 Yes MECP
Queensway E 7309015 STA 9+220 / Dixie Road 4828840.0 615010.0 113.3 5.2/108.1 Yes MECP
Queensway E 7309018 STA 9+340 / Dixie Road 4828914.0 615103.0 112.2 4.3/108 Yes MECP
Queensway E 7142215 STA 9+480 / Dixie Road 4829014.0 615203.0 111.6 3.1/108.5 Yes MECP
Queensway E 7142216 STA 9+580 / Dixie Road 4829099.0 615271.0 111.8 3.1/108.7 Yes MECP
Queensway E 7174339 STA 9+550 / Dixie Road 4829054.0 615250.0 1114 4.1/107.3 Yes MECP
Queensway E 7174340 STA 9+520 / Dixie Road 4829042.0 615238.0 111.3 3.1/108.2 Yes MECP
Queensway E 7174341 STA 9+530 / Dixie Road 4829062.0 615233.0 111.8 3.1/108.7 Yes MECP
Queensway E 7174343 STA 9+440 / Dixie Road 4829007.0 615158.0 112.4 3.4/109.1 Yes MECP
Queensway E 7311661 STA 9+690 / Dixie Road 4829181.0 615328.0 112.1 7.9/104.2 Yes MECP
Etobicoke Creek BH-7 STA 10+100 / Etobicoke Creek 4829498.7 615580.8 112.5 11.6/101 Yes Golder, 1969
Etobicoke Creek BH-8 STA 10+080 / Etobicoke Creek 4829468.6 615581.8 114.0 15.5/98.4 Yes Golder, 1969
Note:

1. The northings, eastings and elevations shown in the table above are approximate and are based on coordinates and elevations and/or borehole locations plans reported by others. The coordinates were not always surveyed, nor were the
reference datums / systems reported. The elevations for the MECP wells are sourced from a model, DEM - GTA Ortho DEM 2002 (2m DEM), based on the northings and eastings reported in the well records.

O GOLDER Page 1 of 2



Explanation of Terms Used in the Record of Borehole

Sample Type

AS  Auger sample

BS Block sample

cs Chunk sample

DO  Drive open

DS Dimension type sample
FS Foil sample

RC  Rock core

SC  Soil core

SS Spoon sample

ST  Slotted tube

TO  Thin-walled, open
TP Thin-walled, piston
WS  Wash sample

Penetration Resistance

Standard Penetration Resistance (SPT), N:

The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm
(30 in) required to drive a 50 mm (2 in) drive open sampler for a distance
of 300 mm (12 in).

Dynamic Cone Penetration Resistance, Nq:

The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm
(30in) to drive uncased a 50 mm (2 in) diameter, 60° cone attached to “A”
size drill rods for a distance of 300 mm (12 in).

Textural Classification of Soils

Classification Particle Size
Boulders >300 mm

Cobbles 75 mm-300 mm
Gravel (Gr) 4.75 mm-75 mm
Sand (Sa) 0.075 mm-4.75 mm
Silt (Si) 0.002 mm-0.075 mm
Clay (Cl) <0.002 mm

Coarse Grain Soil Description (50% greater than 0.075 mm)

Terminology Proportion
Trace 0-10%
Some 10-20%
Adjective (e.g. silty or sandy) 20-35%

And (e.g. sand and gravel) >35%

LSRR iY
T " aEF
= = =§ F
u
=
Soil Description
a) Cohesive Soils
Consistency Undrained Shear SPT “N” Value
Strength (kPa)
Very soft <12 0-2
Soft 12-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15
Very stiff 100-200 15-30
Hard >200 >30

b) Cohesionless Soils

Density Index (Relative Density) SPT “N” Value

Very loose <4

Loose 4-10

Compact 10-30

Dense 30-50

Very dense >50

Soil Tests

w Water content

Wp Plastic limit

wi Liquid limit

C Consolidation (oedometer) test

CID Consolidated isotropically drained triaxial test

ClU consolidated isotropically undrained triaxial test with porewater
pressure measurement

Dr Relative density (specific gravity, Gs)

DS Direct shear test

ENV Environmental/ chemical analysis

M Sieve analysis for particle size

MH Combined sieve and hydrometer (H) analysis

MPC  Modified proctor compaction test

SPC Standard proctor compaction test

oC Organic content test

" Field vane (LV-laboratory vane test)

Y Unit weight



Explanation of Terms Used in the Bedrock Core Log

Strength (ISRM)

Term Grade Description Unconfined
Compressive Strength
(MPa) (psi)
Extremely RO Indented by thumbnail 0.25-1.0 36-145
weak rock
Very weak R1 Crumbles under firm 1.0-5.0 145-725

blows with point of
geological hammer, can
be peeled by a pocket knife

Weak rock R2 Can be peeled by a pocket 5.0-25 725-3625
knife with difficulty,
shallow indentations made
by firm blow with point of
geological hammer

Medium R3 Cannot be scraped or peeled 25-50 3625-7250
Strong with a pocket knife,

specimen can be fractured

with single firm blow of

geological hammer

Strong rock R4 Specimen require more than 50-100 7250-14500
one blow of geological
hammer to fracture it

Very strong R5 Specimen requires many 100-250 14500-36250
rock blows of geological hammer
to fracture it

Extremely R6 Specimen can only be >250 >36250
strong rock chipped with geological
hammer

Bedding (Geological Society Eng. Group Working Party, 1970. Q.J. of
Eng. Geol. Vol. 3)

Term Bed Thickness

Very thickly bedded >2m >6.5 ft
Thickly bedded 600 mm-2 m 2.00-6.50 ft
Medium bedded 200 mm-600 mm 0.65-2.00 ft
Thinly bedded 60 mm-200 mm 0.20-0.65 ft
Very thinly bedded 20 mm-60 mm 0.06-0.20 ft
Laminated 6 mm-20 mm 0.02-0.06 ft
Thinly laminated <6 mm <0.02 ft

TCR (Total Core Recovery)

Sum of lengths of rock core recovered from a core run, divided by the length of
the core run and expressed as a percentage.

SCR (Solid Core Recovery)

Sum length of solid, full diameter drill core recovered expressed as a percentage
of the total length of the core run.

RQD (Rock Quality Designation, after Deere, 1968)

Sum of lengths of pieces of rock core measured along centreline of core equal
to or greater than 100 mm from a core run, divided by the length of the core
run and expressed as a percentage. Core fractured by drilling is considered
intact. RQD normally quoted for N-size or H-size core.

RQD(%) Rock Quality
90-100 Excellent
75-90 Good

50-75 Fair

25-50 Poor

0-25 Very poor

LSRR iY
T " aEF
= = = g§ <
u
]
Weathering (ISRM)
Term Grade Description
Fresh w1 No visible sign of rock material weathering
Slightly W2 Discolouration indicates weathering of rock
weathered material and discontinuity surface. All the rock

material may be discoloured by weathering and may
be somewhat weaker than in its fresh condition

Moderately W3 Less than half of the rock material is

weathered decomposed and/or disintegrated to a soil. Fresh or
discoloured rock is present either as a framework or
as corestone

Highly w4 More than half of the rock material is

weathered decomposed and/or disintegrated to a soil. Fresh or
discoloured rock is present either as a continuous
framework or as corestones

Completely W5 All rock material is decomposed and/or
weathered disintegrated to a soil. The original mass structure is
still largely intact

Residual soil W6 All rock material is converted to soil. The mass
structure and material fabric are destroyed. There
is a large change in volume, but the soil has not
been significantly transported

(FI) Fracture Index

Expressed as the number of discontinuities per 300mm (1 ft). Excludes
drill-induced fractures and fragmented zones. Reported as “>25" if
frequency exceeds 25 fractures/0.3m.

Broken Zone

Zone of full diameter core of very low RQD which may include some drill-
induced fractures.

Fragmented Zone
Zone where core is less than full diameter and RQD = 0.

Discontinuity Spacing (ISRM)

Term Average Spacing
Extremely widely spaced >6m >20.00 ft
Very widely spaced 2m-6m 6.50-20.00 ft
Widely spaced 600 mm-2 m 2.00-6.50 ft
Moderately spaced 200 mm-600 mm  0.65-2.00 ft
Closely spaced 60 mm-200 mm  0.20-0.65 ft
Very closely spaced 20 mm-60 mm 0.06-0.20 ft
Extremely closely spaced <20 mm >0.06 ft

Note: Excludes drill-induced fractures and fragmented rock.

Discontinuity Orientation

Discontinuity, fracture and bedding plane orientations are cited as the
acute angle measured with respect to the core axis. Fractures
perpendicular to the core axis are at 90° and those parallel to the core axis
are at 0°.
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WS I ) LOG OF BOREHOLE BH2-15 1 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Jan/31/2018 COMPILEDBY  BW
BH LOCATION: N 4829195.89 E 611462 CHECKED BY DT/MK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RES
Y ISTANCEPLOT = pLasTic MATURAL - Liquio] | [& REMARKS
= 20 40 60 80 100 [UMT  eanreny UMTIE_|E AND
(m) & <9 | 283¢| craNSIZE
o] 22 z We w W=D E
ELEV T 2| E ) & |SHEAR STRENGTH (kPa) [ % 2| DISTRIBUTION
DESCRIPTION <|g 912 E| E |o UNCONFINED | FIELDVANE L o— 53|z
BEFIH Ela a°|5a| < & Sensitivity ocl2 %)
3 2 o gz Z | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) 3
143.3| Ground Surface '(7; > s 4 s} I 20 40 60 80 100 10 20 30 GR SA 8| CL
0.0| FILL: sand mixed with silty clay
pockets, trace gravel, trace =
organics, brown, moist, loose. 1/85)| 6 143
| 142.5
| 0.8 FILL: silty sand, some clay, trace
Ll gravel, trace organics, brown, moist,
loose to compact. 2|85 | 6 ©
142
; 3|ss| 4 I o 9 43 33 15
2 !
140.9 4 141
- 24| CLAYEY SILT TILL: sandy, trace i
i gravel, brown, moist, stiff to very "J: 4|ss |14 e »223

stiff.

les
b
5

. 9
contains silty sand seams/layers, |,

reyish brown below 3.0m |
hid 4| 5 | ss | 30 149 = 9 30 47 14

=

=
<

139 T
|-138.7
4.6) GEORGIAN BAY FORMATION: 6 | SS | 60/
shale bedded with silistone and initfal1504hm
s limestone, grey.
Coring began at 5.33m
Refer to Rock Core Log — — 138
1| RC
&
137
- 2 | RC
136
|
4.2
1
i 135 —
g 3| RC
i |
g
K]
134+ —
Continued Next Page
GRAPH 3 3. Numbers refer £=3% . ;
GROUNMDWATER ELEVATIONS NOTES + 2, X 1o Sensitivity O Sfrain al Failure

1sl  2nd st 2nd
Shallow/ Single Installationz 1 Deep/Dual Installaliong_l !_Z



Wi LOG OF BOREHOLE BH2-15 2 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Jan/31/2018 COMPILEDBY  BW
BH LOCATION: N 4829195.89 E 611462 CHECKED BY DT/MK
SOIL PROFILE SAMPLES B o ey T RATION P o
x PLASTIC yioleripe  LlQUD| S
E 20 40 60 80 100 [MMT  onreny  UMITIE fE AND
(m) § <§( % > SHEAR Il L f 1 We w w, E§ %-‘E GRAIN SIZE
STRENGTH (kPa = FH
ELEV DESCRIPTION e gsla = e ( HE)LD\,I,\,,,E ———<——— |23|& £[ bisTRIBUTION
DEPTH = |u Fc| 3 . g O UNCONFINED + & Senaithdty =12 (%)
gl=] 4. ez & | e QuUICKTRIAXIAL X LABVANE WATER CONTENT (%) 2
Continued al2lelz |68 20 40 60 B0 100 10 20 30 GR SA Sl CL
GEORGIAN BAY FORMATION: — 4 | RC
shale bedded with siltstone and —_— a
limestone, grey. — 133
Coring began at 5.33m —
Refer to Rock Core Log(Continued) [}
11
132 K
5| RC
12
131 Il
13
6 | RC
130
1
129
7 | RC
15
128
l1s
8 | RC 127
17
126 -
o 9 | RC
s
a L
i —] 125
I —]
b —
1 — i
i —
R | —]| 10| RC 124
Continued Next Page .
GROUNDWATER ELEVATIONS o SRAPH  +3,x3: E“;;:*;ﬁvfif;‘ﬂ 0 ®=3% Syrain at Fallure

Shallow/ Single Inslallationz ! Deep/Dual Installalionl !_Z
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LOG OF BOREHOLE BH2-15 3 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Jan/31/2018 COMPILEDBY  BW
BH LOCATION: N 4829195.89 E 611462 CHECKED BY  DT/MK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
x c _ pLasTic NATLER.  Liauio| - |& REMARKS
) . I 20 40 60 80 100 LMIT  “content UMITIE_|E AND
o1 2| 2 L " w w, |22|3%| craNsize
ELEV 2l ZE|ZS| & [SHEARSTRENGTH (kPa —o— |£3|22| oisRIBUTION
DEPTH DESCRIPTION =G A2|ZE| & |o unconmmen -+ [EONEE HES -
slz| & gz Z | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) <
Continued 5121 £ 1z |63] @ 20 40 60 80 100 10 20 30 GR SA 8l CL
GEORGIAN BAY FORMATION:
shale bedded with siltstone and
limestone, grey. 123 s
Coring began at 5.33m
Refer to Rock Core Log{Continued) RC
1
122
|2
RC 121p—— —
il
120 —
N RC
119}
I
RC 118
b417.2
26.1| END OF BOREHOLE
Note:
1) Borehole backfilled with bentonite
upon completion.
i
§
f
f
1
i
i
&
EE
il
i
gr
il
GROUNDWATER ELEVATIONS ﬁgﬁgig 33 ::JUSTI!:;V';;H o ] Strain al Failure

1sl  2nd

isl  2nd

Shallow/ Single Insta"ationz 1 Deep/Dual Installationg_[ !Z




W SI ) LOG OF ROCK CORE BH2-15 1 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:

LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Jan/31/2018 COMPILEDBY  BW
BH LOCATION: N 4829195.89 E 611462 CHECKED BY DT/MK
CORE =1 ®
> SAMPLE = ] é g =
) ROCK 7 W&l &l & 2 il JE5|Bz| 3[%
m %) Sl = a
= E>|gx>| W ie =ES AR
. DESCRIPTION E 8|, SE §$ | - EE DISCONTINUITIES = %g g; gg _,ﬁ =)
DEPTH I E 23l23| 2 | £ (52 A EE EHEH R
2215 |u[53[28| 2 | 5 [3% BRI RE
138.7| Rock Surface 0oz 7] Sn: AE| T | & gs z E81 25|88 %8 8w
4.6/ GEORGIAN BAY FORMATION
Moderately weathered to slightly
I3 weathered, laminated to thinly
- bedded, dark grey to grey, very
[ 138.0 weak to medium strong, SHALE
—==- and LIMY SHALE (80% to 97%), —— - E ted . Sof laver —
53| interbedded with thinly laminated to o0 | Fragmentedzone: o uen
webhared 1o s, It grey, | sSmsem  Sem-SenWslwshs
i B il 1o S - 1 |HQ|100| 49 | 15| 26 | 21 5.65m-5.70m 5,77m ~ 5.89m (W5 lo W4)| =
& SILTSTONE and e 5.94m ~ 5.98m (W5 lo W4} |=
| 137.1| LIMESTONE(3~20%). Bedding 5
6.2| almost horizontal (6=90°) [~ Fragmented zone: -
10 6.27m-6.31m: 6.34m ~ 6.36m (W5 to W4)
Siltstone and limestone (hard) e 6.36m-6.39m;
layers generally less than 50mm 6 6.69m-6.72m; 6.67m ~ 6.69m (W4 to W3)|-
thick except at the following depths: o — 6.73m-6.74m g
7 Depth(m)  Thickness(mm) 2 Fracture:
00 5 | 69 i 9,
5.46 90 2 |HQjioo) 89 2| 6.31m-6:34m,0=5°, 3
13.08 60 p 6.45m-6.48m, 0=15° closed B
13.45 60
15.47 90 o
i 18.63 50 1
135.5] 22.11 50 o —
. 7.8] 2217 50 5 Fragmented zone:
o 23.81 50 7.80m-7.82m
24.51 50 [ Fracture:
25.10 80 1 8.04m-8.07m, 8=0° and 0°,two sets
25.30 50 =
3 |HQ|100| 95| 3 |90 | 2 s
0
9 =
' 1
134.0 —
94 0 Fracture:
e 10.74m-10.78m,0=10°
0
fro [
4 |HQ|100| 98| 8 |90 | O g
2
L 19.4|1.3
132.4 5_ |
11 10.9 3 Fragmented zone:
11.89m-11.99m
== Fracture:
5 11.20m-11.24m, 8=30";
= 12.18m-12,22m, 8=0° and 10° two
5 |HQ|100| 97 | 3 | 72| 0 sets g 15.7 2.5
12 9
5
] 130.9 = —
+ 124 7 Fragmented zone:
i 12.42m-12.46m;
: 12.48m-12.50m
i 12.79m ~ 12.87m (W5 lo W4
1 9 Fracture: WS Wa)
il == 12.50m-12.52m, 8=20";
’ 6 |HQl100| 92| 16| 66| 5 12,73m-12.78m, 8=15" closed; g
i = 13.06m-13.14m, 0=0°;
it 4 13.45m-13.51m, 8=5°
12,56
: 11163 | 77| =
1
#}.129.3 L _| - .
14, ki .
H 14.0 5 ;Bx;?ag;-ﬁ?%m 14.12m ~ 14.16m (W5 lo W4)|=
i o Fracture:
9 5 |  14.11m-14.14m,0=15° closed

Continued Next Page

Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, WS5-Completely weathered

@ = angle to the core axis

E = Modulus of Elasticity
*: UCS [Mpa] = 24 lgsp)
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LOG OF ROCK CORE BH2-15

2 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2

REF. NO.: 171-08406-01

CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Jan/31/2018 COMPILED BY BW
BH LOCATION: N 4829195.89 E 611462 CHECKED BY DT/MK
CORE g s &
o SAMPLE = E % 5 s
o SIS EIE 5| Hesl63| zle
(m) REPK $2 wolesl g8 |2 Bl gEL |3 |8
ElEY DESCRIPTION c O, SEISE| z | - |EE RISCONTESHIES PRE2g (28|82
el 5|2 28|03l 5 | £ |53 ERIEIEHER
28|13 |N|62l3E| |8 |38 $pglza|sa|28|ae
Continued 63[2 [& [Pé|aw| T | & |ES ££8/25|25|38|Bw
GEORGIAN BAY FORMATION Broken zone: ~
Moderately weathered to slightly 7 |HQ|100| 98 | 14 | 80 | 1 14.,38m-14.40m =
s weathered, laminated to thinly I Fracture: 24.9| 5.4
Iy bedded, dark grey to grey, very 0 14.11m-14.14m, 8=15° closed el I
weak to medium strong, SHALE - - (continued)
[ 127.8 and LIMY SHALE (80% to 97%), 1
—Ll interbedded with thinly laminated to - 58:3136:1
155 thinly bedded with slightly 5 15.58m ~ 15.60m (W4)|-
weathered to fresh, light grey, _ S 15.68m ~ 15.70m (W4 1o W3) |~
e gf#g;"g,ﬂfg"agn{f strong 0 16.42m-16.45m, 8=0° closed;
LIMESTONE(3~20%). Bedding —— 16.76m-16.79m, 8=0° and 10° two N
almost horizontal (8=90°) 8 [HQ|100| 97 | 20| 81| 1 sets =
Siltstone and limestone (hard) 1
layers generally less than 50mm e e
thick except at the following depths: 4
h7126.3] Depth(m)  Thickness(mm) B
—17.0] 546 90 Fracture: 13.7] 8.1
13.08 60 3 17.34m-17.36m, 0 =0°
13.45 60 — —
15.47 90 1
18.63 50 S
2211 50 9 [Ha|100( 98 [ 4 |92 g
m 2217 50 L 1__ g
B 23.81 50
24.51 50 0
25.10 80 TR
124.8| 25.30 50 (continued) 2_
18.5 1
k] 1
10 |HQ [100|100| 12 | 100| 1 g 18.7| 1.5
1
1
[123.3 . |
20.0 0 Fracture:
20.35m-20.37m, 0=25°;
. 20.43m-20.46m, 08=0°;
6 20.60m-20.64m, 8=5°,closed
. 11 |HQ|100| 98 | 12|90 | 2 g
21 ==
0
—_—— ~o
21.35¢
1 o oF
121.7 Il =
21.6 14 Broken zone: 21.64m ~ 21.67m (W5 to W4)
21.74m-21.79m
o o Fracture:
) 2 21.69m-21.74m,=0"; 25.6| 1.7
== 22.23m-22.29m,0=20°
I 12 |[HQ|100| 95 | 12 | 76 | 4 g
[ 0 16.0| 8.0
o 23
E, 1 B1.762 ©
| 120.1 = | || -
23.2 6
Fragmented zone:
= g:;;ﬁ'::e':ﬂ'sam 23.57m ~ 23.60m (W5 to W4)
i ? 23.24m-23.25m,0=0";
E 13 [Ha|100| 93 | 10| 47 | 2 23.54m-23.57m, 0 =0°; g
- = 24.07m ~ 24.08m (W5 lo W4) e
7 24.09m ~ 24,1m (w4; 14.8]4.2
e 24.36m-24.37m, =0
I 24.38m-24.46m, 0=25°

Continued Next Page

Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderalely weathered, W4-Highly weathered, W5-Completely wealhered

@ = angle to the core axis

E = Modulus of Elasticity
“ UCS [Mpa]= 24 Igi0)



AN I ) LOG OF ROCK CORE BH2-15 3 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Jan/31/2018 COMPILEDBY  BW
BH LOCATION: N 4829195.89 E 611462 CHECKED BY DT/MK
CORE Q| N ©
x | SAMPLE = x E gl g
i gl gl 2| |2 5| Hexl63| Zle
(m) ROCK <0 w T 4 2| Hu@|ug| S|E
z [ > w B = Ry 5
ELEV DESCRIPTION 2 8|e AEARIINER DISCONTINUITIES slsio%|of| 2 :
Z = X =By S% < pu
DEPTH = :('5 agla | & |52 3587—'5 o ég BE
22(5 |4 |58l28] £ | 8 |5% S odzs|3835]5¢8
Continued oo|z | o |Fe|lox| T |x [C& 2 £8/25 28|38 |8uw
A40 0 — _ - =
247 5 Fragmented Zzone 2H66m =24.65m (WS to W4)
lis = gfa";ﬁ:‘:‘_::zﬁ'sam 24.94m ~ 24.95m (W5 to W4)|—
2 24.88m-25.01m, 0=20" closed; 7111 8.9
—— 25.29m-25.41m, 0=5°, o
4 [HQ100| 95 [ 20 | 76 | g 26.42m ~ 25.44m (W5 to W4)|-=-
-1 1 1 1 1 1 1 k= 25.5m ~ 25.53m (W5 to W4)[~
_0_ 25.74m-25.90m, B=5° closed
17.2 1
26.1| END OF BOREHOLE
Note:
1) Borehole backfilled with bentonite
upon completion.
:
1
é
!
H
2
i
En
§
B
Wealhering Index: W1-Fresh, W2-Slightly weathered, W3-Moderalely weathered, W4-Highly weathered, W5-Completely wealhered 0 = angle lo lhe core axis E = Modulus of Elasticity

* UCS [Mpa] = 24 | gsp)



WS I ) LOG OF BOREHOLE BH2-16 1 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Dec/12/2017 COMPILEDBY  BW
BH LOCATION: N 4829122.81 E 611351.61 CHECKED BY DT/MK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES P
o NI ALOT > pLASTIC NATURAL  Liqui| | |& BENARKS
) — [ 20 40 60 80 100 |[UMT cogrenr UMITIE_|E AND
=t £21 = Ll W w w |EE|3E| eraNsizE
ELEV a EE|S3&| & [SHEARSTRENGTH (kPa) —o—1 |¥5]|2 2| nisTRIBUTION
DEPTH DESCRIPTION < | & G2 [2E| E |o unconFneD  + LELDVANE 832 e
SlE 8 |27 |32] @ |® QuokTRaAL x LABVANE [ WATER CONTENT (%) B E )
143.5| Ground Surface w|2| F |2 |oc| @ 20 40 60 80 100 1020 3 GR SA Sl CL
[~+48:4| —TOPSOIL: 80mm. - ¥4 1§ Concrete
[ | FILL: clayey silt, sandy, trace 11ss| s |-Sand .
gravel, trace organics, brownish
grey, moist, firm. 43— —— —
142.7
0.8| FILL: silty clay, sandy, trace gravel, L i
A trace organics, greyish brown, Holeplug ) ,
- moist, stiff. 218s| 12 o | | 1 24 43 32
142 —
141.8
1.7| SILTY CLAY TILL: sandy, trace to 1
, some gravel, brown, moist, very ,4’!{ 3[ss| 24 Sand P 222{10 30 40 20
g stiff. /
1412 ) s | =
23| SILTY CLAY TILL /SHALE /ﬁ.r -
COMPLEX: some sand, some / 4| ss | a7 - 141 : — 5ol 16 81 21
gravel, contains shale fragments, / — I i
brown to grey, moist, hard. ’*gr -
Kl / I
grey below 3.0m Xj 5 | ss |59 o
/'}X W, L. 140.2 m
/ —  [Feb.01,2018] =
% i 1Screen
'y % 3_’
138.9 o Wl = | 139f —~
4.6| GEORGIAN BAY FORMATION: 6 } S5 | 50/ —
shale bedded with siltstone and inifal 7Sy —
s limestone, grey. =
' Coring began at 4.72m =
Refer to Rock Core Log +Sand
1] RC 138
— 137
! RC
- 136) —_—
RC 135
i 134 —
i
B
fika
Continued Next Page
GRAPH 3 3. Numbers refer €=3% . .
GROUNDWATER ELEVATIONS OTE +7, X e e} Strain at Failure
1sl  2nd 1st  2nd N 5 Yoisansltivity

Shallow/ Single lnstallaﬁonz ! Deep/Dual Insta“ationl !Z
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AN I ) LOG OF BOREHOLE BH2-16 2 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Dec/12/2017 COMPILEDBY  BW
BH LOCATION: N 4829122.81 E 611351.61 CHECKEDBY  DT/MK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE P
o ll _ pLASTIC MATURAL  |iquin E REMARKS
- w 20 40 60 80 100 LMIT - eaiirent  UMT|E & AND
g |22 2 TN T T e w w, |E2|5%2| oramsize
L 2 e 6| & |SHEAR STRENGTH (kPa) —o— |%5| 2 Z| DiIsTRIBUTION
DESCRIPTION [+4 OmI2E| E FIELD VANE a3z
DEPTH % e % . s O UNCONFINED + & Sensitivity oefg %)
| . oz Z | ® Quick TRIAXIAL  x LABVANE WATER CONTENT (%) 3
Continued 2|l ez |63| o 20 40 60 B0 100 10 20 30 GR SA Sl CL
GEORGIAN BAY FORMATION: 41RC
shale bedded with siltstone and
limestone, grey.
133 T . —
Coring began at 4.72m
Refer to Rock Core Log(Continued)
1" -
5| RC 132
12 -
131
- 6 | RC
130 - - 1 I —
14
7 | RC 128
15 Holeplug
128 —t—
e
8 | RC
127} —
17
i
s
i
it 125f—- —
1
]
i
{1
L i = 124}————f——
! =
i = —

E L
Continued Next Page -
NOTES ] 3‘ x3: zug:::iﬁ\:;;er @ E23% Strain al Failure

sl 2nd st 2nd
Shallow/ Single Inslallation \/ ! Deep/DuaIInstaIIalionl !_Z
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LOG OF BOREHOLE BH2-16

3 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Dec/12/2017 COMPILEDBY  BW
BH LOCATION: N 4829122.81 E 611351.61 CHECKED BY DT/MK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES TANCE PLOT
o RER - pLasTIC WATERAE  Liouinf - [& REMARKS
) - i 50 40 60 80 100 LMIT - Corenr  LMIT ﬁﬁ E | AND
z 2 [$2| 3 [shEarstrenoTHGPE) | w W |G| SE| SRAn S
ELeY DESCRIPTION < |z 8olge| 2 reovwe | o [83|E¥| DISTRIBUTION
DEPTH £l 2slz5] & |° UNCONFINED + & Shoutiity eI %)
sl=| & |. 22z Z | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) 3
Continued 12 ¢ | = ool @ 20 40 60 8O 100 10 20 30 GR SA SI CL
GEORGIAN BAY FORMATION: [—
shale bedded with siltstone and ]
limestone, grey.
- . 123 —
Coring began at 4.72m
Refer to Rock Core Log(Continued) RC
fut &
—H
122} -
2 i
RC
121
r.z_s
- 120}——
RC
24
119.0 e 44
24.5| END OF BOREHOLE -
Notes:
1) Barehole caved to 4.4m upon
completion of augering.
2) 50mm dia. monitoring well was
installed upon completion, screened
at 2.13mto 5.18m.
Water level measured in monitoring
well:
Date W. L. Depth (m)
Jan.11, 2018 2.63
Jan.16, 2018 3.58
Feb.01, 2018 3.32
T
i
i
i
i
I
d
i
i
s
£
GRAPH 3. Numbers refer &£=3% X .
GROUNDWATER ELEVATIONS NOTES " 1o Sansitvity © Strain at Failure
1sl nd 1st  2nd

Shallow/ Single Installaﬁonz !

Deep/Dual Installalionl !_Z




WS I ) LOG OF ROCK CORE BH2-16 1 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel ) Method: Solid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Dec/12/2017 COMPILED BY BW
BH LOCATION: N 4829122.81 E 611351.61 CHECKED BY DT/MK
CORE 5] = o
x | SAMPLE - % ;ﬁl £l £
i g &l S 2 5| dex|e3| Zle
o ROCK <y wElwE| x z HIEES L
w = =
ELEV DESCRIPTION = |C‘—> . gk 8 2l x| - x 5 DISCONTINUITIES pfos %E gg z'ﬁ ?
- 2 = (& = —
DEPTH 35|6 23|ad| a | €153 2RIICE|2E|RE|5E
02Z|= |uw|so|lz0|lz | Q|x= Z &Sl zanlza 22|20
ol N lowjow| < | & |xQ O E5l00 |00 [Z9|w=
138.9| Rock Surface 00|z | o |Fe|lox| T | |8 2 rdlasd|a3|50|ow
"134,8] GEORGIAN BAY FORMATION = N
4.7| Moderately weathered to fresh, - Fragmented zone: Soft layer
i laminated to thinly bedded, dark 15 4.75m-4.83m; 4.88m ~ 4.89m (W5 Lo Wa)|
: grey to grey, very weak to medium .‘l = 4.85m-4.88m; 4.98m - 5.02m (W5 1o W4)|
strong, SHALE and LIMY SHALE i 9 5.11m-5.14m;
(72% to 97%), interbedded with ! = 5.23m-5.26m s
thinly laminated to thinly bedded 5 100/ 87| 3 | 54| 5 Fracture: 2
with slightly weathered to fresh, SR 6.20m-6.22m, 5.59m ~ 5.61m (W5 to W4) ‘g"-
light grey, medium strong to strong 2 0=0°,closed 5.63m ~ 5.64m (W5 to W4)
SILTSTONE and T
5 LIMESTONE(3~28%). Bedding ¥
137.2 almost horizontal {6=90°) i L |
6:3|  siltstone and limestone (hard) 8 grggm-eg;%d £00c.
layers generally less than 50mm - 7.023-?.06? 6.55m ~ 6.57m (W5 lo W4)|—
thick except at tlhe following depths: 5 F‘raclure: 6.63m ~ 6.65m (W5 to W4)|~|_|
i ?%%th(m) Thncknseoss(mm) — 6.38m-6.41m,8=0° and 0°,two sets; S
- 715 150 97 91|28 |60 | 8 6.43m-6.47m, =5 closed 2
i g - 7.11m = 7.15m (W5 to W4) tz
7.47 60 6.81 —ro.
.81m-6.83m, 8=5";
7.70 50 4 —ne-
8.46 100 = 7.06m-7.11m,0=0";
. 7.47m-7.49m,0=0" to 10°
9.42 70 1 v
135.8 — e
=38 14.66 110 =) —
, . 15.13 50 5 7.85m ~ 7.87m (W5 to W4) c>»<
N 15.68 60 == Fracture: 8.01m ~ 8.03m (W5 to W4)|=— 3
18.39 50 0 8.74m.6.79m, 05°; 2
18.95 50 —— 8:99m-9:02m:9=0"’ ~ 1
19.46 50 100 95 | 16 | 82 | 4 8.46m ~ B.47m (W5 lo W4)|-5-|
21.30 50 8.56m ~ 8.59m (W5 to W4)|== %
23.01 50 8 8.7m ~ B.74m (W4) S
24.37 140 3 o
K L —
-134.3 L 3 B A I
9.2 1
== Fracture: 9.49m ~ 9.50m (W5 to W4)|——
1 9.49m-9.61m, 0=5°,closed
e 100|027 920 g
_13_ 10,26m ~ 10.34m (W5 to W4)
s 0
132.7 = - 1
1" . 1
0 =
= e E
100|100| 3 |100| ¢ °
o
—— £
0
12 = =
1313 o - _
| 12.2 1 Fracture:
4 12.24m-12.31m, 0=0" and 30°,two
= sets;
2 13.59m-13.63m, 0=15°,closed
B S
" 100|100 14 |100| O 2
1 == o
F E
0
1
i 129.7 = = - U
< 138 y
[
it ! |
Continued Next Page
Wealhering Index: W1-Fresh, W2-Slightly weathered, W3-Moderalely weathered, W4-Highly wealhered, W5-Complelely weathered @ = angle lo lhe core axis E = Modulus of Elasticity

*: UCS [Mpa] = 24 | g(s0)



\\\l)

LOG OF ROCK CORE BH2-16

2 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUM: Geodetic Date: Dec/12/2017 COMPILED BY BW
BH LOCATION: N 4829122.81 E 611351.61 CHECKED BY DT/MK
CORE . @
% S|z 'HEE
o gl gl 2] |2 5| 85sl6S| Zle
- ROCK <9 Wi = 4 B we |2zl of§
ELEV DESCRIPTION E'c__) . 3E|8E|% | - |te DISCONTINUITIES ngE 25| | 2 s
[= X S = < —
DT 55|z |, (28|23 2| 55 BB
2215 ¥ |58(38] £ | 5 |5¢ 5253 |38|25 (50
Continued 632 | o |2E|FE| T |z |Ee 2828|8838 |8uw
GEORGIAN BAY FORMATION 7 [HQ[T00(98 | 22 | 87 | 4 Fracture: = "
Moderately weathered to fresh, 3 13.79m-13.86m, 8=0° and 5°two ) 109.592.0
s laminated to thinly bedded, dark sets; g
: grey to grey, very weak to medium 14.49m-14.52m, 8=5°;
strong, SHALE and LIMY SHALE 2 14.78m-14.81m, 0=0°,closed;
128.1| (72% to 97%), interbedded with |- 15.13m-15.18m, 8=0° closed
~ 15.4| thinly laminated to thinly bedded 0 (continued)
with slightly weathered to fresh, e Fracture:
light grey, medium strong to strong 15.68m-15.75m, 8=0° and 5°,two 1] 11.8] 1.4
I SILTSTONE and 3 sets; = |11.8) 1
e LIMESTONE(3~28%). Bedding - 16.41m-16.46m, 8=0° and 5°,two zle
almost horizontal (6=90°) 8 |HQ|100]| 98 | 19| 98 | 1 sets,closed; e
— — 16.61m-16.62m, 8=0°,closed g
Siltstone and limestone (hard) 1
layers generally less than 50mm |
thick except at the following depths:
Depth(m)  Thickness(mm) 0
126.6 — LIl
716.9 Z{?g ?go 5 Fracture:
747 60 N 18.39m-18.44m, 0=0° and 5°,two sets
7.70 50 0 e
8.46 100 e S 2041130
e 0 o |Ha[100|100| 13 [ 97 | 0 o
. o
- 15.13 50 o 4
& 15.68 60 1
I 18.39 50 =
18.95 50 3
12511 1946 50 | S S
- 184 2130 50 0 Fracture:
; 19.89m-19.91m, 6=10° closed
23.01 50 - o
24.37 140 (continued) 0 e
i < A=
== 2|2
10 [HQ |100|100| 18 [100| O E
—— 4
0 88.7
| 123.6 Il . _0_
[“19.9 1
0 L 14,961 ©
- = ~N o~
E
11 |HQ|100|100| 15|97 | O 2
- o
2t 0 =
1 70.7|32.1
122.0 L . . B
21.5 4 Fracture:
21.53m-21.56m, 8=0" and 20° two 12.4| 2.7
i sets; L
22 0 21.56m-21.58m, 8=5° closed; I
—— 22.73m-22.75m, 0 =0° closed z|8
12 |HQ|100| 98 | 13|97 | O 2
b s N
i 0 S o o
o+ 19.99< @
o o
i 1
$20.4 | 22.95m ~ 22,96m (W4) |~ eo
4 231 0 Fracture: 15.41 : t
i 23.44m-23.50m, 8=30" closed;
§ —— 23.86m-23.89m, 8=30° closed;
1 1 24,37m-24.51m,0=5° I
; - 2
3 13 | Ha [100]100| 21 [100| 4 2
i = S| 122|227
K; 0
il -
i 119.0 2
Wi

Conlinued Next Page

Wealhering index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, W5-Completely weathered

8 = angle to the core axis

E = Modulus of Elasticity
 UCS [Mpa]= 24 Igisp
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PROJECT: Gedtechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Selid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY JZ
DATUNM; Geodelic Date: Dec/12/2017 COMPILEDBY  BW
BH LOCATION: N 4829122.81 E 611351.61 CHECKED BY DT/MK
CORE o = E
o SAMPLE . % sl =
B gl g 2] |2 s| desl63| Zle
) ROCK <o Wl g z HEEIEREEIE
w = = 2
ELEV DESCRIPTION 29 |w Sk(ak Z| - |z€ DISCONTINUITIES o3 ED‘,; gg :,:'% Eo,
ZzE i} ® =509 < g
DEPTH 55|m 23[2d| 3 | £ |53 2E3Ex |3 |3E(G8
£8|3 |N|62la8[ 2|8 |3t 5pg3a|38|23(a2
Continued 632 |5 |CE|B%| £ | £ |Ee ;28 28128150 |8w
24.5| END OF BOREHOLE
Notes:
1) Borehole caved to 4.4m upon
completion of augering.
2) 50mm dia. monitoring well was
installed upon completion, screened
al 2.13m lo 5.18m,
Water level measured in monitoring
well:
Date W. L. Depth (m)
Jan,11, 2018 2.63
Jan.16, 2018 3.58
Feb.01, 2018 3.32
]
Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderalely weathered, W4-Highly wealhered, W5-Completely wealhered @ = angle to lhe core axis E = Modulus of Elasticity

*:UCS [Mpa] = 24 Igie0)
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LOG OF BOREHOLE BH2-51 1 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY BS
DATUM: Geodetic Date: Sep/26/2018 COMPILEDBY  BW
BH LOCATION: N 4829230.83 E 611428.54 CHECKED BY MK
SOIL PROFILE SAMPLES | o g |BYNAMIC CONE FENETRATION s
g g pLASTIC TRAL  Liquin| | [& REMARK
) = x x 20 40 60 80 100 [|“MT ‘content UMTIE |5 AND
9 1% e z E e e ey, We w w, |=€|3%] craNsizE
ELEV ol BE| £ | & | £ |SHEARSTRENGTH(kPa) | o, |¥3|2 2| bisTRIBUTION
DEPTH DESCRIPTION = |u ds | ¢ g 2 | O UNCONFINED + §'geniii® 83[57 %)
= = g |, 3 o 32 | ® Quick TRIAXIAIX LAB VANE[ WATER CONTENT (%) S
[143.43 | Ground Surface olz| F |2 | o | & 20 40 60 80 100 0 20 30 GR SA SI CL
148_?8 TJOPSOIL: 100mm. U ¥y p¥yRising Up CasRising Up Casing
[ FILL: gravelly sand, some silt, .| [-4Sand|..| -3Sand
trace clay, trace organics, contains 188 12 2 ° 29 51 13 7
- clayey silt pockets, brown, moist,
a2 67| compact.
[ 0.76| FILL: silty clay, some sand, trace
| 1 gravel, trace organics, brown,
- moist, stiff to very stiff. 2188 | 15 Fer—
V4
4 W. L. 142.1 m
B Sept.28,2018
% 41.45 3|Ss | 21 o
[ 1.98| SILTY CLAY TILL: sandy, trace Ao,
L gravel, contains sand silt seams, /
brown, moist, very stiff to hard. J’IX Holeplug
5 )lj/ri’ 4|ss |33 o+ >224 |8 25 43 24
ﬁ
E /M W. L. 140.55 m
trace shale/limestone fragments, / Sept.28,2018
greyish brown below 3.0m / 5| SS 91/ q
% 50m 40
;I4’39 42 grey below 3.8m /:, 6T
L 4.01] SILTY SAND TILL: some clay, Tt ss | 49
- trace gravel, trace shale fragments, }lil 6B aHH 4 49 34 13
I grey, moist, dense. e Sl
138.86 Tyl B
[ 4.57| CLAYEY SILT TILL /SHALE qof] 7 | SS | 50/ |-
s COMPLEX: some sand to sandy, / inital125nA * o
5 trace gravel, contains 4 = auger grinding
B shale/limestone fragments, grey, T4 i = iy below 4.8m
moist, hard. .
cobbles/boulders(inferred) " 4-Screen
2 .
| 6.10| GEORGIAN BAY FORMATION: — 8 A SS [ >50/ hammer
- shale bedded with siltstone and — inif{al75mm bouncing
B limestone, grey. —
- Coring began at 6.25m —
[ Refer to Rock Core Log —11|RC
| 7 —
2778 —
/1 2| RC
5[ —
t. —
=3 |RC Holeplug

Continued Next Page

GROUNDWATER ELEVATIONS
1st  2nd 1st  2nd

Shallow/ Single InstallatioE ! Deep/Dual Installatior& !_Z

GRAPH 3 3. Numbers refer 8=3%
NOTES X " to Sensitivity ©

Strain at Failure
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LOG OF BOREHOLE BH2-51 2 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY BS
DATUM: Geodetic Date: Sep/26/2018 COMPILEDBY ~ BW
BH LOCATION: N 4829230.83 E 611428.54 CHECKED BY MK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g @ |RESISTANCE PLOT NATURAL | remarks
g g PLASTIC ydieTure  Llaup| |5
(m) = x x 20 40 60 80 100 |[YMT ‘content UMTIE |5 AND
S 2 £ z £ e et We w w |=€|3%| craNsiZE
ELEV ol BE| £ | & [ £ [SHEARSTRENGTH(kPa) | o " |¥5|2 2| bisTRIBUTION
o DESCRIPTION < |G J3 ¢ | | g [ounconemen + FENI S EN (%)
= = g |, 3 o 32 | ® QUICK TRIAXIAIX LAB VANE WATER CONTENT (%) S
Continued 5121 & |2 % o % 20 40 60 80 100 10 20 30 GR SA SI CL
GEORGIAN BAY FORMATION: —
shale bedded with siltstone and —
limestone, grey. —
Coring began at 6.25m —
[ Refer to Rock Core Log(Continued) ——
jﬂ —
— 4 | RC
12 —
- — 5 | RC
E —
B —— 6 | RC
15 —
16 —4 7 | RC
= —
= 8 | RC
E ) —
3 —4 9 | RC

Continued Next Page
GROUNDWATER ELEVATIONS
1st  2nd ist  2nd
Shallow/ Single Installatkﬂ ! Deep/Dual Installatio& !_Z

GRAPH | 3 3. Numbers refer o 8=3%

NOTES " to Sensitivity Strain at Failure




WS I ) LOG OF BOREHOLE BH2-51 3 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:

PROJECT LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY BS
DATUM: Geodetic Date: Sep/26/2018 COMPILEDBY  BW
BH LOCATION: N 4829230.83 E 611428.54 CHECKED BY MK

DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT NATURAL

PLASTIC LIQUID
MOISTURE
20 40 60 80 100 [UMT  contenr UM

L W, w w,
SHEAR STRENGTH (kPa) ° o -
© UNCONFINED + g'StDiaNE
® QUICK TRIAXIAIX LAB VANE WATER CONTENT (%)

20 40 60 80 100 10 20 30 GR SA SI CL

REMARKS
AND
GRAIN SIZE
DISTRIBUTION
(%)

(m)

ELEV
DEPTH

(Cu) (kPa)

DESCRIPTION

NUMBER
"N" BLOWS
0.3m
GROUND WATER LEVEL
ELEVATION
POCKET PEN.
NATURAL UNIT WT
(kN/m®)

TYPE

Continued

GEORGIAN BAY FORMATION:
shale bedded with siltstone and

limestone, grey. RC

Coring began at 6.25m
Refer to Rock Core Log(Continued)

H4Screen

A A
- o
Py
(@]
N N N
- N w
A A A AT IACERR

12| RC
Holeplug
13| RC

—
]
-
o
<
=
<
o
[
»

25.53| END OF BOREHOLE

Notes:

1) Borehole backfilled with bentonite
upon completion.

2) 50mm dia. monitoring well was
installed upon completion, screened
at 19.81m to 22.86m.

3) Separate borehole was drilled
adjacent to BH2-51 to install 50mm
dia. Monitoring Well, screened at
4.57m to 6.10m .

Water level measured in monitoring
shallow well (screen at 4.57m to
6.10m):

Date W. L. Depth (m)
Sept.28, 2018 2.88

10180

Water level measured in monitoring
deep well (screened at 19.81m to

E 22.86m):

Date W. L. Depth (m)
g Sept.28, 2018 1.32

GRAPH | 3 3. Numbers refer o 8=3%

NOTES " to Sensitivity Strain at Failure

GROUNDWATER ELEVATIONS
1st  2nd

ist  2nd
Shallow/ Single Installatiﬂ ! Deep/Dual Installatio& !_Z
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LOG OF ROCK CORE BH2-51 1 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY BS
DATUM: Geodetic Date: Sep/26/2018 COMPILEDBY  BW
BH LOCATION: N 4829230.83 E 611428.54 CHECKED BY MK
) ) CORE [ = g
L U | SAMPLE —~ > 13’:| g| =
g g sl gl & a 5| Spsl53| z|e
m) ROCK g g wSyE z 2| HEg|EE| 9|8
= = > > W P AR
ELEV DESCRIPTION s |8 |5 |, QF|&E| > Es DISCONTINUITIES SRR
2 ou|pw| S | 5|5 €35l ox (o= (¥ x~
DEPTH ] 2 o | W 22132 ] o RS IX| 2L K |ET
3 > 5 2 0|20 a | T |ooc €3 2|0 é'l BE
3 ] 3 = Wwl=0o|Zolx | 2 |Zx SI5z[Zg |29 |Z2|20
4 - 4 2 | Nijowouw|l < | & (g 2>g9lo0 |00 |ZQ W=
137.3| Rock Surface o [} o z »|FX|ox| T | |e S Eolad|ad |50 |auw
| 138.2| GEORGIAN BAY FORMATION Softayer
I 6.3| Moderately weathered to fresh, - 6.25m ~6.27m (W5 to W4) [ |
- laminated to thinly bedded, dark grey to 10 6.44m ~ 6.46m (W5 o W4) ——]
B grey, very weak to medium strong, —— Fracture:
| SHALE and LIMY SHALE (79% to 11 6.50m-6.55m,0=0° and 5°,
i 99%), interbedded with thinly laminated two sets;  6.73m~6.83m (W5 to W4)| s |
-, to thinly bedded with slightly weathered 1 |HQ|100]| 81 2 |38 —— 6.91m-7.04m,0=10° =
B to fresh, light grey, medium strong to 8 7.04m ~7.07m (W5 to W4) jr==|
I very strong SILTSTONE and - — 7.14m ~7.15m (W5 to W4) ——
i LIMESTONE(1~21%). Bedding almost 3 6.9|5.7
l 136.0| horizontal (8=90°)
[ 7S Siltstone and limestone (hard) layers 2 Fracture:
[ generally less than 50mm thick except at — — 7.47m-7.54m,0=10° closed;
I the following depths: 7 8.16m-8.20m, 9=55°; 12.6( 9.0
| 8 Depth(m)  Thickness(mm) 8.48m-8.51m g=0°;
| 10.44 50 l 8.04m ~ 8:06m (W5 to W4) ==
i 13.46 50 8.60m-8.66m,®=35°,closed 2
B 20.54 50 2 HQ 100 83 4 23 7 8.3m ~8.31m (W5 to W4) 1=
F | o " FAREANS
I 21.98 150 12 8'50m ~ 8.60m gws © WA; ]
[ gi :]151.; gg _8_ 8.74m ~ 8.77m (W5 to W4) [===
[:134.4| 24.28 50 —
[ 9.0 5
i T Fracture:  %21m = 9:22m (W5 to Wa) —
- 5 10.35m-10.38m,0=15°
: —— 9.59m ~ 9.60m (W5 to W4) |——
[ PO I o 10.7| 0.8
[ Holepiug| 100| 95 | 1 | 47 | 2 S
10 -
I 5
[ L 10.13m ~ 10.16m (W5 to W4) [===
[ 133.0 5 "
- 10.4 Fragmented zone: ter.
i 4 11.23m-11.28m
i —— 10.72m ~ 10.73m (W5 to W4) |——
[ 4 Fracture:
11 11.05m-11.09m,8=0°;
| — — 11.73m-11.84m,0=5°
[ 4 |HQ|100| 93 | 6 | 51 _13_ 11.28m ~ 11.30m W4 to W3) -S|
B 1
12 6
| 131.3 —
[ 12.1 12 12.23m ~ 12.28m (W5 to W4) |7
5 8 12.59m ~ 12.62m (W5 to W4) [===
[ —— 12.74m ~ 12.81m (W5 to W4) [T
s 5 |HQ|100| 78 | 14 | 30 | 16 12.88m ~ 12.92m (W5 to W4) %
- - Fragmented zone:
i 4 12.20m-12.21m; 108) 26
[ — — 13.07m-13.08m
B 3 Fracture:
L 129.8 12.80m-12.88m,0=0°
[ 13.7 .
[ 2
14 -
I 11 14.02m ~ 14.07m (W5 to W4) [z
1 —— Fragmented zone: = 13.7| 4.4
1 6 |HQ|100| 95| 8 |66 | 2 14.15m-14.17m 2
3 — — N
=
F 2
s I
q 2
4 128.2 _
T 15.2 Fragmented zone:
T 5 15.85m-15.90m)
l Fracture: 15.48m ~ 15.50m (W4) f={
5 15.62m-15.66m,0=5°; -
15.89m—15.90rr}1508;0° 15.85m W) 2
—_— — .84m ~ 15.85m
o 7 |HQ|100| 94 | 12 | 69 [ ¢ 12
16.05m ~ 16,07m (W4) ===

Continued Next Page

Weathering Index: W 1-Fresh, W2-Slightly weathered, W 3-Moderately weathered, W4-Highly weathered, W5-Completely weath@edangle to the core axis

E = Modulus of Elasticity
*: UCS [Mpa] = 24 Is(s0)
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LOG OF ROCK CORE BH2-51 2 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY BS
DATUM: Geodetic Date: Sep/26/2018 COMPILEDBY  BW
BH LOCATION: N 4829230.83 E 611428.54 CHECKED BY MK
_ _ CORE 9 5 g
L U | SAMPLE —~ > 13’:| g| =
g g sl gl & a 5| Spsl53| z|e
m) ROCK g g wSyE z 2| HEg|EE| 9|8
= = >|le>| W == 2|5
ELEV DESCRIPTION s |8 |5 |, QF|&E| > Es DISCONTINUITIES SRR
= oulpow| 5| 5|5 £ 250252 (Y|~
DEPTH ] 2 o | W 22132 ] o 28 Ix | 2L (KX (ET
3 > 5 2 <Q|20| o (o)} £ E3lex|eD é'l Ha
3 ] 3 = Wwl=0o|Zolx | 2 |Zx SI5z[Zg |29 |Z2|20
. 4 - 4 2 | Nijowouw|l < | & (g 2>g9lo0 |00 |ZQ W=
Continued <] ] 6 |z | o |Fe|lo| T | |2 2 Eoad|a>d |50 |ow
i GEORGIAN BAY FORMATION —
L Moderately weathered to fresh, 0 152) 34 7.86 S ﬁ
- laminated to thinly bedded, dark grey to L N S
[7126.8| grey, very weak to medium strong, 1
[—16.6| SHALEand LIMY SHALE (79% to -
| 99%), interbedded with thinly laminated 4 Fracture:
s to thinly bedded with slightly weathered — — 17.75m-17.79m,8=10°,closed
— to fresh, light grey, medium strong to 5
[ very strong SILTSTONE and 17.11m ~17.13m (W5 to W4) ? 180! 8.8
i LIMESTONE(1~21%). Bedding almost - — . -
| horizontal (§=90°) 8 |HQ|[100( 98 | 17 | 58 | 4 g
B —— B
- Siltstone and limestone (hard) layers 2
[ generally less than 50mm thick except at
| the following depths: — = o~
#1254 Depth(m) ~Thickness(mm) 0 8.63|© @
 18.1| 1044 50 - Fragmented zone: 10.3] 1.7 N
i 13.46 50 2 18.62m-18.63m;
[ 20.54 50 —— 18.95m-18.97m;
B 21.56 90 4 19.13m-19.18m
L 21.98 150 Fracture:
- 23.11 50 — — 18.53m—18.55m,g=0°; g
i 2418 50 7 18.85m-18.95m,0=0°; °
19 24.28 50 (continued) 9 |HQ|100] 94 | 11 | 65 l 19.11m-19.13m,0=0° closed; ~
[ 19.41m-19.49m,0=10°; =
[ 5 19.51m-19.66m,0=10°
i 1o4] "] [ 4
B . —Sand 19.49m ~ 19.51m (W5 to W) [——
- 123.8 . _
[ 19.7 Fracture:
[ - 5 19.66m-19.69m,0=5°;
20 —— 19.72m-19.74m,0=0°
- 2 20.1m ~ 20.12m (W5 to W4) ?
| 10 | HQ| 100} 94 | 11 | 76 _5_ 20.37m ~ 20.38m (wsmwz:)%
[ —— = 96.2
I 3
- 122.5 _
[ 21.0 Fragmented zone:
[ 2 21.36m-21.41m;21.97m-21.98m 10.2| 0.9
- . Lscreen —— 21.20m ~ 21.31m (W5 to W4) f=|
= o 17 21.46m ~ 21.53m (W5 to W4) [T
3 - = Fracture: g
- 6 21.41m-21.46m,
i 1001 88 | 21 | 59 l 0=20° and 5°,two sets; g
| 21.65m-21.73m, s ~ ©
[ 7 0=10° and 5°,two sets; P4 39w 5
i - 21.73m-21.77m,0=0°; No
| 21.84m-21.97m,0=0°;
L 1 22.14m-22.34m,0=0° closed
[120.9
556 ; 22.58m ~ 22.59m (W5 to W4)
[ L — Fragmented zone:
| & 1 23.98m-24.00m;
- 24.04m-24.07m
- — Fracture: =
i 1 23.62m-23.70m,0=0°and 5°, |> | |15.6]85
[ 100| 94 | 21 | 78 two sets,closed; £
i _3_ 24.00m-24.04m,0=5° g
s 1
4 24.07m ~ 24.10m (W5 to W4) f=|
11192 _ moEom WS oW
1 242 Fragmented zone:
3 8 24.33m-24.37m
ER —— 24.51m ~ 24.54m (W5 to W4) f==|
1 Fracture: -
1 24.29m-24.33m,0=0° =
ES 100| 96 | 19 | 78 [ — e
2: 3 g
—— 25.14m ~ 25.15m (W5 to W4) ==
) 2518m - 25.20m gws o WA; 1 [62.0
END OF BOREHOLE
Notes:
1) Borehole backfilled with bentonite
upon completion.

Continued Next Page
Weathering Index: W 1-Fresh, W2-Slightly weathered, W 3-Moderately weathered, W4-Highly weathered, W5-Completely weath@edangle to the core axis

E = Modulus of Elasticity
*: UCS [Mpa] = 24 Is(s0)
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LOG OF ROCK CORE BH2-51 3 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 2 REF. NO.: 171-08406-01
CLIENT: Region of Peel Method: Solid Stem Auger/HQ Coring ENCL NO.:
LOCATION: Various Streets, City of Mississauga Diameter: 150 mm/63mm ORIGINATED BY BS
DATUM: Geodetic Date: Sep/26/2018 COMPILEDBY ~ BW
BH LOCATION: N 4829230.83 E 611428.54 CHECKED BY MK
) ) CORE [ 5 g
L U | SAMPLE — % 13>:| g| 5
4 c 3l &l 2 =) 5 Blgal5S] Z|e
(m) ROCK & i wsys z HEENERHEIE
e e >le>| W =5l a2 0|35
ELEV DESCRIPTION s |8 |5 |, QF|&&| > Bz DISCONTINUITIES SRR
= = owlpoWw| g [ 5|5 £ 2502 |d2 [2W (>
DEPTH s l=s|¢g |2 23(28| o | £ 163 2R2IC% |23 |XE |58
3 o 3 = HEQ|ZO| Q|25 ao%ZwaEEZG
. x | x 2 Nijow|jow| < | O | 2>g9/o0 |00 [Z2Q W=
Continued <] ] ¢ |z | o |Fe|log| T | |ue 2 Eo|ad|a> |50 |ow
2) 50mm dia. monitoring well was
installed upon completion, screened at
19.81m to 22.86m.
3) Separate borehole was drilled adjacent
to BH2-51 to install 50mm dia. Monitoring
Well, screened at 4.57m to 6.10m .
Water level measured in monitoring
shallow well (screen at 4.57m to 6.10m):
Date W. L. Depth (m)
Sept.28, 2018 2.88
Water level measured in monitoring deep
well (screened at 19.81m to 22.86m):
Date W. L. Depth (m)
Sept.28, 2018 1.32
f
:
Weathering Index: W 1-Fresh, W2-Slightly weathered, W 3-Moderately weathered, W4-Highly weathered, W5-Completely weath@edangle to the core axis E = Modulus of Elasticity

* UCS [Mpal] = 24 Is(s0)
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LOG OF BOREHOLE BA- MW26-15 1 OF 3
PROJECT: Burnhamthorpe Rd. WM Twinning Project DRILLING DATA
CLIENT: Region of Peel Method: Hollow Stem Augers/PQ Coring
PROJECT LOCATION: Burnhamthorpe Road, Mississauga, Ontario Diameter: 203 mm/122mm REF. NO.: 10001702
DATUM: Geodetic Date: Jun/01/2015 ENCL NO.: MW26
BH LOCATION: See Borehole Location Plan N 4829240.5 E 611438.9
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 RESISTANGEPLOT — sero MTURAL Lous : REMARKS
) — = 20 40 60 80 o0 |uMT  'EOSTERE LmiT E-l5 | AND
9 o <§: 2| . 1 1 L 1 1 We w w, [~€|5%| GRAINSIZE
ELEV T Z€[238| & |SHEARSTRENGTH (kPa) ° 9212 | pisTRIBUTION
DESCRIPTION <| & O[S E| £ FIELD VANE 53z g
DEPTH =l @° % a < O UNCONFINED + & Sensitivity =2 (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
143.8 5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
[ 148.6] TOPSOIL: 150mm N Concrete
[ 0.2 FILL: sand and gravel, trace clay “JSand [
and silt, brown, moist, compact. 118S - ° 214
[ 143.0 143l
[ 0.8] FILL: silty clay, some sand, trace I
1 gravel, contains sand seams,
brown, moist, stiff to hard. 2| 8s °
i Holeplug
: 3| ss 142 ° 205
[ 2
[ 141.3 A
- 24| SILTY CLAY TILL: sandy, traceto |t |
I some gravel, oxidized, brown, moist, /i’ 4| 8s s et 1 >225 15 22 41 22
I hard. A"X ol 141)
E er qw. L. 1400 m
i brown to grey below 3.0m /{’ -|Sep 29, 2015
% 5| ss | 34 S i o —— 224 2 3143 24
% 140f
[« o7 {F
I //’Y +Screen
L1302 % i
| 4.6/ GEORGIAN BAY FORMATION: = 5| ss | 59 L
shale bedded with siltstone and — = 139
[ limestone, grey. — I auger refusal
I Coring began at 5.89m —
Refer to Rock Core Log — B
[ — I
— 137}
;7 —
I —— 2 | RC
— 136}
H —
== 3 | RC [
— 135 |
;9 —
- 134}
]O —
Continued Next Page
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X {o Sensitivity e} Strain at Failure

1st
Measurement SZ

2nd 3rd 4th
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LOG OF BOREHOLE BA- MW26-15 2 OF 3
PROJECT: Burnhamthorpe Rd. WM Twinning Project DRILLING DATA
CLIENT: Region of Peel Method: Hollow Stem Augers/PQ Coring
PROJECT LOCATION: Burnhamthorpe Road, Mississauga, Ontario Diameter: 203 mm/122mm REF. NO.: 10001702
DATUM: Geodetic Date: Jun/01/2015 ENCL NO.: MW26
BH LOCATION: See Borehole Location Plan N 4829240.5 E 611438.9
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
w SISTANCE PLO == pLasTic NATIRAL - Liqun| | | & REMARKS
) — = 20 40 60 80 100 |UMT  conrent UMTIE _fE | AND
9 o <§( ¢£ - 1 1 1 1 1 We w w |Eg[3E GRAIN SIZE
ELEV o S| E 5| & |SHEAR STRENGTH (kPa) — o |¥3|2 2| bisTRIBUTION
DESCRIPTION <| & O[S E| £ FIELD VANE 53z g
DEPTH =B Z@° |3 5| & |© UNCONFINED + & Sensitivity e=|2 (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
GEORGIAN BAY FORMATION: —
shale bedded with siltstone and = 4| RC B
limestone, grey. —
Coring began at 5.89m = [
Refer to Rock Core Log(Continued) ——] 133
1 — I
= 5 | RC [
— 132}
12 —
— 131}
13 —
—— 6 | RC [
— 130}
i —]
= 7 | RC 129}
15 —] I
— 128
16 —
= 8 RC B
— 127}
17 —
— 9| RC 126
s —]
— 125
1o —
= 10| RC i
i — 124}
lzo —
Continued Next Page
GRAPH 3 3. Numbers refer 8=3% . .
GROUNDWATER ELEVATIONS NOTES +7, X {o Sensitivity e} Strain at Failure

1st 2nd 3rd 4th

Measurement SZ
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LOG OF BOREHOLE BA- MW26-15 3 OF 3
PROJECT: Burnhamthorpe Rd. WM Twinning Project DRILLING DATA
CLIENT: Region of Peel Method: Hollow Stem Augers/PQ Coring
PROJECT LOCATION: Burnhamthorpe Road, Mississauga, Ontario Diameter: 203 mm/122mm REF. NO.: 10001702
DATUM: Geodetic Date: Jun/01/2015 ENCL NO.: MW26
BH LOCATION: See Borehole Location Plan N 4829240.5 E 611438.9
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANGE PLOT
o SISTANCE PLO — pLasTic NATIRAL - Liqun| | | & REMARKS
= 20 40 60 80 100 [UMT  content UMT[E (g AND
(m) 5 < 0 | 1 1 1 o |Z
o] o £2| 2 We w w [=£]|5%| GRANSIZE
ELEV T SE|Z5| & |SHEARSTRENGTH (kPa) ———o——— [¥5|2Z| bisTRIBUTION
DESCRIPTION <| & 9 S E| £ FIELD VANE 53z g
DEPTH =B Z@° |3 5| & |© UNCONFINED + & Sensitivity e=|2 (%)
sl=| & | oz & | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) s
5 2 b Z [0} 8 ] 20 40 60 80 100 10 20 30 GR SA SI CL
GEORGIAN BAY FORMATION: —
shale bedded with siltstone and — B
limestone, grey. —]
I Coring began at 5.89m — [
[ Refer to Rock Core Log(Continued) ——] 123
| —— 11| RC s
21 —
— 122}
I—g —
—12| RC B
— 121}
[120.7 =]
23.1] END OF BOREHOLE
Notes:
1) 50mm dia. monitoring well was
installed upon completion at
seperate borehole about 1.0m from
BA-MW26-15.
2) Water Level Readings:
Date W. L. Depth (m)
Jun.29, 2015 2.51
Jul. 14, 2015 2.51
Aug. 20, 2015 2.67
Sep. 29, 2015 2.92
GROUNDWATER ELEVATIONS GRAPH 3 3. Numbersrefer ¢ 8=3% i pin ot Failure

ist 2nd  3rd  4th NOTES

Measurement SZ

" to Sensitivity
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SPL ROCK CORE-2014 10001702_OCT.28.2015RMR_MW21-MW30 - PRINT FOR FINAL REPORT.GPJ SPL.GDT 10/30/15

LOG OF ROCK CORE BA- MW26-15 1 OF 3
PROJECT: Burnhamthorpe Rd. WM Twinning Project DRILLING DATA
CLIENT: Region of Peel Method: Hollow Stem Augers/PQ Coring REF. NO.: 10001702
LOCATION: Burnhamthorpe Road, Mississauga, Ontario Diameter: 203 mm/122mm ENCL NO.: MW26
DATUM: Geodetic Date: Jun/01/2015
BH LOCATION: See Borehole Location Plan N 4829240.5 E 611438.9
CORE 2 RS
x SAMPLE —_ ﬁ é] % %
ROCK £ g 8¢ S 5| 8es|63| =g
(m) <90 uSly>| @ 2 | HEL|EE| 9|5
ELEV DESCRIPTION =5 v 8% §E | _ %»E« DISCONTINUITIES olos gi o A
= Q) =3 =Y < —
=5(8 |, |2sles| 3 | 2152 HEE R
0z|s |w|2o|Z30| e |a |z 5§52 20|20 (22|20
x ol N low|low| < | 9 (2 g O =000 |00 |Zz0|w=
139.2| Rock Surface CO|Z | o |Fxfox| T | X Lo S Eoad|a>|50|aw
| 4.6 =1
5138.7 ]
- 5.0/ GEORGIAN BAY FORMATION 11 Fragmented zone: —
Moderately weathered to fresh, 5.03m-5.13m; 5.13m ~5.27m (W3)| |
laminated to thinly bedded, dark — 5.73m-5.78m;5.87m-5.88m;
B grey to grey, weak to medium 1 5.97m-6.15m; 5.49m ~ 5.50m (W4 to W3) s
i strong, SHALE and LIMY SHALE 1 lp 100 62 | 22 | 54 — 6.31m-6.35m - | o |
[ (78% to 95%), interbedded with Q 10 Fracture: 5.72m ~5.73m (W3) -5
s thinly laminated to thinly bedded - 5.66m-5.73m,0=30° =
[ with slightly weathered to fresh,
- light grey, medium strong to very >25 6.15m ~ 6.30m (W3)[ |
| 137.4]  strong SILTSTONE and - =
[ 6.4| LIMESTONE (5~22%). Bedding 4 6.46m ~ 6.48m (W4 to W3)|—
: almost horizontal (0=90°) L Fracture: 6.53m ~ 6.57m (W4 to W5)[~|
- 6.58m-6.65m,0=5° and 10°,two sets;
I Siltstone and limestone (hard) 4 6.91m-7.21m,6=10° 6.85m ~ 6.86m (W4)—
= layers generally less than 50mm - — =
[ thick except at the following depths: 2 |PQ|100| 98 | 5 |88 | 2 e
Depth(m)  Thickness(mm) —— s
5.03 100 0
B 5.30 75 L
[ 5.80 70 0
F135.9] 10.62 50 _
[s 7.9 13.03 50 5 Fragmented zone:
17.42 50 8.14m-8.17m;8.18m-8.20m
18.10 50 =
19.74 50 3
B 21.88 75 ——
2228 160 3 [PQ[100]| 95| 5 |88 | 1
o 0
: = 451[%
[ 134.4 0_ o
| 94 0 Fragmented zone:
e 10.68m-10.72m
0
u —— 12.3] 3.7
4 |PQ|100(97 | 5 |97 | O
B 0
[ 132.9 4_
1 10.9 0 Fracture: -
- 11.32m-11.34m,0=0° and 25°,two =
— sets; =
3 12.09m-12.12m,0=10° ES
5 |PQ|100(100| 7 | 98 | 0o
Iz _2_
131.4 o
L 124 3 Fragmented zone:
i 12.90m-12.93m
— Fracture:
! 16 12.64m-12.66m,@=0°; 12:83m ~12.85m (W3)|——
13 - — 12.94m ~ 13.03m (W4) ||
I 6 |PQ|100]| 90 | 18 | 85 1 12.73m-12.76m,0=0°, 45° and
—— 60°,three sets;
[ 0 12.87m-12.90m, 0=20°;
L 13.25m-13.30mm, 0=5°;
157.8
- 0
[ 129.8 _
[ 14.0 1 Fracture:
15.39m-15.43m,0=0° and 10°,two
_1_ sets

Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, W5-Completely weathered

Continued Next Page

@ = angle to the core axis

E = Modulus of Elasticity
*: UCS [Mpa]= 24 Igs)
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LOG OF ROCK CORE BA- MW26-15 2 OF 3
PROJECT: Burnhamthorpe Rd. WM Twinning Project DRILLING DATA
CLIENT: Region of Peel Method: Hollow Stem Augers/PQ Coring REF. NO.: 10001702
LOCATION: Burnhamthorpe Road, Mississauga, Ontario Diameter: 203 mm/122mm ENCL NO.: MW26
DATUM: Geodetic Date: Jun/01/2015
BH LOCATION: See Borehole Location Plan N 4829240.5 E 611438.9
CORE 3 G
o SAMPLE = X ﬂ g g
ock w sl g g = 5| 8es|63| =g
(m) R <9 Wrlws| & £ HEENEREEE
>le>| w =1,3 a2 =
ELEV DESCRIPTION E 5 o 8 & no: Bl %E DISCONTINUITIES e 2;(, gg J@ ;3
DEPTH zZo |y 22lagl 2 | € B2 HEEEEEHEHER
°zlz |ul|sglzel 2 | 5 |25 H-EEHABEAERES
632 | % |RE|SE| £ | 2 |EE = Eg 98|88 |58|8u
GEORGIAN BAY FORMATION Fracture: |
Moderately weathered to fresh, 7 |PQ|100| 98 | 18 | 94 | O 15.39m-15.43m,0=0° and 10°,two
is laminated to thinly bedded, dark — = sets (continued)
[ grey to grey, weak to medium 0
strong, SHALE and LIMY SHALE — —-
[ (78% to 95%), interbedded with 2
| 128.2| thinly laminated to thinly bedded
- 15.5|  with slightly weathered to fresh, -
i light grey, medium strong to very 3 Fracture: 15.71m ~ 15.76m (W4 to W3) |-
strong SILTSTONE and 1 15.82m-15.85m,0=10°
e LIMESTONE (5~22%). Bedding 0 o
almost horizontal (§=90°) — 37.0(€©
8 |PQ|100|100| 11|98 | 0
Siltstone and limestone (hard) L]
B layers generally less than 50mm 0
thick except at the following depths: 18.3| 4.8
- Depth(m)  Thickness(mm) 1
[i126.7| 5.03 100 0
17.0| 530 75 0_ Fracture:
5.80 70 17.77m-17.79m,8=0°, 5° and 5° three
10.62 50 —— sets;
- 13.03 50 1 18.10m-18.15m, @ =5°
17.42 50 I
18.10 50 9 | PQ|100|100| 15 | 100
s 19.74 50 _3__
B 21.88 75
22.28 160 (continued) 2
[ 125.2 0
- 18.5 0 Fracture: -
19.74m-19.79m,0=0° %
19 0 g
10 |PQ|100|100| 17 [100| O
5 _1_' 34.6/ 5.0
20 1
| 123.6 _
20.1 0
- 0
i 11 [Pa[100{100{ 14 |100| 4 |
21
0
[ 122.2 0
[ 21.6 5 Broken zone:
21.81m-21.84m .
L I Fracture: 21.84m ~ 21.86m (W4) =
1 21.78m-21.81m,0=20°
12 | PQ[100| 95 | 19 | 90 | 1 97_1§
B ] 20.1| 4.4
0
[ B 0_ ]
(1207
23.1| END OF BOREHOLE
Notes:
1) 50mm dia. monitoring well was
installed upon completion at
seperate borehole about 1.0m from
BA-MW26-15.
2) Water Level Readings:
Date W. L. Depth (m)
Jun.29, 2015 2.51
Jul. 14, 2015 2.51

SPL ROCK CORE-2014 10001702_OCT.28.2015RMR_MW21-MW30 - PRINT FOR FINAL REPORT.GPJ SPL.GDT 10/30/15

Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, W5-Completely weathered

Continued Next Page

@ = angle to the core axis

E = Modulus of Elasticity
*: UCS [Mpa]= 24 Igs)
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SPL ROCK CORE-2014 10001702_OCT.28.2015RMR_MW21-MW30 - PRINT FOR FINAL REPORT.GPJ SPL.GDT 10/30/15

PROJECT: Burnhamthorpe Rd. WM Twinning Project DRILLING DATA
CLIENT: Region of Peel Method: Hollow Stem Augers/PQ Coring REF. NO.: 10001702
LOCATION: Burnhamthorpe Road, Mississauga, Ontario Diameter: 203 mm/122mm ENCL NO.: MW26
DATUM: Geodetic Date: Jun/01/2015
BH LOCATION: See Borehole Location Plan N 4829240.5 E 611438.9
CORE 9 5 ©
o SAMPLE ~ > é] g &
= gl g & o | Blee |2 S|~
m) ROCK <9 whlwsl g | |2 HIEESEHEIE
ELEV DESCRIPTION a 8 o S 8% | - %E DISCONTINUITIES é’ %é g;(, gg j@ ;3
DEPTH 558 28(28| o | £ |E3 2R3C% |25 |3E (58
223 | (58(38 2|8 |2z 86z 28|28|35(2S
0oz | o |Pr|ox| T |z |t = E9 £S|2S|53|8u
Aug. 20, 2015 2.67
Sep. 29, 2015 2.92
|
|
Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, W5-Completely weathered @ = angle to the core axis E = Modulus of Elasticity

*: UCS [Mpa] = 24 |5
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LOG OF BOREHOLE BH17-2 1 OF 2
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1 REF. NO.: 171-08406-00
CLIENT: Region of Peel Method: Hollow Stem Auger/HQ Coring ENCL NO.: 2
PROJECT LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ONDiameter: 203 mm/63mm ORIGINATED BY JL
DATUM: Geodetic Date: Aug/01/2017 COMPILEDBY  BW
BH LOCATION: N 4827931.7 E 612873.1 CHECKED BY oT
DYNAMIC CONE PENETRATION
SOIL PROFILE
@ RESISTANGE PLOT =___ pLasTIc WOIRAC - Liuin] | |5 REMARKS
™ E " 20 40 60 80 100 [MT cotent HMITIE %F . AAISDSIZE
= 2| 3 [SHEAR STRENGTH (kPa) - . 152 2 2| betrisuTion
ELEV o Q] 9 —o— NEE
DEPTH DESCRIPTION = a % E| & [|o unconFnen  + B Son s8[2~ %)
= = 2 | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) b
127.94| Ground Surface a|lz| ¥ |7 i 20 40 60 80 100 10 20 30 GR SA Sl CL
20881 ASPHALT: 110mm
120-4]| CONCRETE: 220mm i
[120.38] GRANULAR E / SUB__EASE < B
[ 0.46 30mm sand avet wWn, 3s 3 °
0|st compact. [
[ FILL: silty sand, trq,{e_,slay, trq:ﬁ,-
ul gravel, brown, moistgcempac
| satura elow 0:
[ 1:_," — [Nnn-(P)l—s(ic] 16828 3
[126.42 ':J
1.52| FILL: sand and gravel, SOrTTS_:éﬂ
i trace clay, trace crushed ston
125.96 brown, moist, compact. °
[ 1.98] SAND: some silt, trace gravel I N
3 trace clay, brown, moist, compact. E? =
i contains silt seams below 2.3m”AA 7 7118 4
124.89
3.05| GRAVELLY SAND: some silt, trace
| clay, occasional shale fragments,
brown, moist, very dense. 29 54 13 4
. caontains clayey silt pockets, wet
B below 3.8m
[123.37
| 4.57| SAND: some gravel, trace silt,
- trace clay, brown, saturated, spoaon wet
[ compact. 1178 8 3
B
trace to some silt, trace gravel
below 6.1m
B 2 8510 3
[7
120.78
[ 7.16] SILTY CLAY TILL /SHALE
COMPLEX: sandy, trace gravel, B
- contains shale fragments, grey,
moist, hard. /y( 9 ASS 4 50/ 3 o
/ initial
K . 5m 120
A 119
18.80 ,}’X [
9.14 = | | rc
=4 2 | RC [
o = 118t
Continued Next Page y
GROUNDWATER ELEVATIONS GRAPH 1.3 5 3. Numbersrefer ) 823% gy ot Faiture

1st 2nd  3rd  4th NOTES to Sensitivity

Measurement y
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LOG OF BOREHOLE BH17-2 2 OF 2
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1 REF. NO.: 171-08406-00
CLIENT: Region of Peel Method: Hollow Stem Auger/HQ Coring ENCL NO.: 2
PROJECT LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ONDiameter: 203 mm/63mm ORIGINATED BY JL
DATUM: Geodetic Date: Aug/01/2017 COMPILEDBY  BW
BH LOCATION: N 4827931.7 E 612873.1 CHECKED BY oT
DYNAMIC CONE PENETRATION
SOIL PROFILE RESISTANCE PLOT
g g gt v v P N B
(m) E 20 40 60 80 100 CONTENT N
5 z [SHEAR STRENGTH (Pa) N b W [gE[3%] GRANSIZE
ELEV Q a ——o——— |2Z|2Z| pisTRIBUTION
DEPTH DESCRIPTION % £ |o unconFnen  + PSRN 58 § = )
2 | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) 3
Continued o 20 40 60 80 100 10 20 30 GR SA SI CL
5 GEORGIAN BAY FORMATION:
shale bedded with siltstone and
[ limestone, gree:} i
[ Coring began at{9.T4m IQ —
Rock encounter .14 —
A Refer to Rock Cort Conéed) —
. O =
I 1
[115.32 —
12.62| END OF BOREHOLE L
Note:
1) Barehole backfilled with bentanite
upon completion.
e
; e
0 17{;}
2
.‘-I,l'
Yo
A
f{'ﬁ,-
-
GROUNDWATER ELEVATIONS GRAPH 3 53, Numbersrefer ¢ 8=3% iy ot Failure

1st 2nd  3rd  4th NOTES to Sensitivity

Measurement y
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LOG OF ROCK CORE BH17-2 1 OF 1
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1 REF. NO.: 171-08406-00
CLIENT: Region of Peel Method: Hollow Stem Auger/HQ Coring ENCL NO.: 2
LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ON Diameter: 203 mm/63mm ORIGINATED BY JL
DATUM: Geodetic Date: Aug/01/2017 COMPILEDBY  BW
BH LOCATION: N 4827931.7 E 612873.1 CHECKED BY DT
. g | & £
g g x E [ e '_g g S
m Rock 1E B e
ELEV DESCRIPTION | . |gg DISCONTINUITIES PREIRS (2L (L8| 2
DEPTH S 2 |E= 59 9% |92 |Ex|E
21 alge £ RA|E< |28 | 2% g
SE 8 é$ S0zl 20|20 %g Eg
118.80| Rock Surface T | & |cE z k31 £3(28|53|8uw
118,44 GEORGIAN BAY FORMATION 4 100! o g 9.5 | 4.7
118.52] Moderately weathered to fresh, 1 Soft layer| 2
1118,48| laminated to thimly bedded,.dar_k 0 5 | 9.42m ~ 9.47m (W5 to W4)| 2 |
[ 9.58| greytogrey, weak to'medium Fragmented zone:
[ strong, SHALE ahdjLIMY SHALE 5 10.18m-10.19m
10 (72% to 87°%), interbedde — Fracture: 9.88m ~ 9.93m (W4) ==
[ thinly laminated to bedded 10 9.69m-9.74m,  10.05m ~ 10.06m (W5 to W4)\—
| with slightly weathered tofresh, 0=0"; 1S |
[ light grey, medium stﬂzﬁ&o Veﬁj;? B Oem10.13m,  1024m = 10:25m (W5 o W4) 2
[ strong SILTSTONE an 4 0=0°to 10% . 2 102.164.7
i LIMESTONE(13-28%). - 'C--" 1031104 4m. 10.49m ~ 10.50m (W4 to W3)|-=-
i almost harizontal (8=90°) u:-_:'_ ‘-'F:-,\ 0=65°,closed 10,78 - 10.79m (W to W3) |
liM5.87| Siltstone and limestone (hard A
11.07| layers generally less than 50m Y Fragmented zone: - -
[ thick except at the following depthsi=| ‘:‘é.{"\ 11_24,-“_1 1.56m: H1.16m = 1.18m (W to W3)
5 Depth(m)  Thickness{mm) el 12.13m-12.15m:;
i 9.94 80 L ¥ i 12.22m-12.24m
[ 10.41 75 <
i 10.72 60 II"" L™ 242 11.73m ~ 11.75m (W5 to W4) [-3-|
[ 12.01 85 we L 4 I HQ4 100 77 -12.42m, 44 8m ~ 11.82m (W4 to W3)[ =]
2 . ;E_‘, 1 0=0°to 35° 11.94m ~ 11.96m (W5 to W4) 2
- 12.34 75 L {"f‘. 8 closed 12.4m ~ 12.42m (W5 1o Wa) = 108.534.0
[ " o ——
[ = | W[y 11 45m ~ 12.48m (W4 to W3) =
115.32 I ..-""h‘ e 12820 f\l\ll—'\ fO \A/Az —
12.62| END OF BOREHOLE A
Note: #L
1) Barehole backfilled with bentonite ’
upon completion. f
#
-
37
Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, W5-Completely weathered @ = angle to the core axis E = Modulus of Elasticity

*: UCS [Mpal= 24 Is(s0)
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LOG OF BOREHOLE BH17-36 1 OF 3
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1 REF. NO.: 171-08406-00
CLIENT: Region of Peel Method: Hollow Stem Auger/HQ Coring ENCL NO.: 9
PROJECT LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ONDiameter: 203 mm/63mm ORIGINATED BY JL
DATUM: Geodetic Date: Jul/26/2017 COMPILEDBY  BW
BH LOCATION: N 4827850.94 E 612861.52 CHECKED BY oT
DYNAMIC CONE PENETRATION
SOIL PROFILE
@ RESISTANGE PLOT =___ pLasTIc WOIRAC - Liuin] | |5 REMARKS
= 20 40 60 80 100 [MMIT  content  UMIT|E _[E AND
(m) 2] 2 : ' ' ' . we w w [E£]|35%| craNsize
ELEV T 5| 3 |SHEARSTRENGTH (kPa) v e EE2E| pisTriBUTION
DEPTH DESCRIPTION s o % E| & o unconrmep  + (R 88 g‘ %)
= = 2 | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) b
129.12| Ground Surface alz| ¥ |7 i 20 40 60 80 100 10 20 30 GR SA Sl CL
128.60] TOPSOIL: 150mm. V] 120f
[ 0.15| FILL: silty sand, some clay, trace 1 °
[ gravel, trace @-ﬂcs, brw, moist,
B loose. :
: :@, (&
5 i" 2| S 7 oH 4 50 35 11
5 cantains sandy silt poc _ﬁlow
[ .im
Q
[ 2
126.83 % ‘
2.29| SANDY SILT: trace clay, brown,
- wet, loose.
| [N n-glas(ic] 0 28 67 5
[426.07
3.05 SILTY SAND: trace clay, brown,
| moist, loose.
0 77 20 3
125.31
, 3.81| SAND AND GRAVEL: trace to o
B some silt, trace clay, brown, moist, - Y]
dense to very dense. -
3 cobbles/boulders(inferred) 5 |
i wet to saturated below 4.6m o
i Q] 7| ss| 46 36 50 10 4
s D
[ 2Oy
o
[ Hel
i g0
B o A
B e (3 "
| cobbles/boulders - 8 A SS 4 50/ e
;”Qf initial #
[ ] 5m "-..’I-'\I
o \/ i 20N
’ nigiseoir |
H “Q e {r-{"*
| o
s 122 :
[ o [
- 0’
.h4 -
with silty clay layer below 7.6m D. "~ a | ss | 90 | °
::OQ'. 5m
[ & B I
i e 121
1 QQ
1120.43 © 0 -
4 8.69] SILTY SAND: with grey silt layer I W. L 120.39 m
and sandy silt seams, trace clay, ISEA Aljg 18,2017
trace gravel, brown, saturated, very |11 T
dense. ll |‘~JI ] 90/ 120
«{:{A‘lt 10| SS D25m i o 1 59 35 5
| |_1'
it I«JA [
_lll H
2810 1II i\

Continued Next Page
GROUNDWATER ELEVATIONS

st 2nd 3rd  4th
Measurement y

GRAPH + 3, X 3. Numbers refer 1) 8=3%

NOTES " to Sensitivity Strain at Failure



WS

LOG OF BOREHOLE BH17-36

2 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1

CLIENT: Region of Peel

Method: Hollow Stem Auger/HQ Coring

PROJECT LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ONDiameter: 203 mm/63mm

DATUM: Geodetic

Date: Jul/26/2017

REF. NO.:
ENCL NO.: 9

171-08406-00

ORIGINATED BY JL
COMPILEDBY  BW

2820

BH LOCATION: N 4827850.94 E 612861.52 CHECKED BY oT
DYNAMIC CONE PENETRATION
SOIL PROFILE
x RESISTANCEPLOT — pLasTIc NATURAL ) jquip] |5 REMARKS
w umt MOISTURE - “p e 2 |2 AND
- (= 200 40 60 80 100 CONTENT i =
5 g 2z [SHEAR STRENGTH (Pa) " b wo|gE|JE| GRANSIZE
ELEY o <] a ——o———1 %3] 22| DisTRIBUTION
DEPTH DESCRIPTION = % £ |o unconFnen  + PSRN 58 g‘ )
= Q 2 | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) b
Continued b o 20 40 60 80 100 10 20 30 GR SA SI CL
[118.91 ! 1
| 10.21 SILTY SAND TI LISHALE
[ COMPLEX: gravel
[ clay, contains fragm@ grey,
[118.36| very dense.
10 76

limestone, grey.

7

Rock encountered at 10.7
Refer to Rock Core Log

=
N

=TT
>

=T T ™

GEORGIAN BAY FA‘ggAqu%,,
shale bedded with e an
3 Coring began at 10.69m{f@l

Z

C

I e I T

Atterberg
Limits (rock)

Continued Next Page
GROUNDWATER ELEVATIONS

st 2nd 3rd  4th
Measurement y

+ ><3 Numbers refer

8=3%
" to Sensitivity ©

Strain at Failure
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LOG OF BOREHOLE BH17-36

3 OF 3

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1 REF. NO.: 171-08406-00
CLIENT: Region of Peel Method: Hollow Stem Auger/HQ Coring ENCL NO.: 9
PROJECT LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ONDiameter: 203 mm/63mm ORIGINATED BY JL
DATUM: Geodetic Date: Jul/26/2017 COMPILEDBY  BW
BH LOCATION: N 4827850.94 E 612861.52 CHECKED BY DT
DYNAMIC CONE PENETRATION
SOIL PROFILE
@ RESISTANGE PLOT =___ pLasTIc WOIRAC - Liuin] | |5 REMARKS
»"'—" 20 40 60 80 100 [MMIT  content  UMIT|E _[E AND
" g 2z [SHEAR STRENGTH (Pa) " v w |pE|5E| cransie
ELEV Q a — o |£3| 22| pisTRIBUTION
DEPTH DESCRIPTION % £ |o unconFnen  + PSRN 58 § = )
2 | ® QUICKTRIAXIAL X LABVANE WATER CONTENT (%) 3
Continued o 20 40 60 80 100 10 20 30 GR SA SI CL
| GEORGIAN BAY FORMATION:
shale bedded with siltstone and
[ limestone, gr?:p} ‘.f-
I Coring began aty10.69m nite
Rock encounter 10.7/
- Refer to Rock Cort Con‘uf:ped)
0=
=
1
[ 9 §3
— Z—% 4
I —] 1
= = #
— JE_-;
[ —] l"'_?
[ — F
[ = 10| RC
. —
[ = 11| RC
ij —
12| RC
102.60 =l
26.52| END OF BOREHOLE
Notes:
1) 50mm dia. monitoring well was
installed upon completion, screened
at 11.28m to 14.33m.
Water level measured in monitoring
well:
Date W. L. Depth (m)
Aug.15,2017 6.63m (before
developing well)
Aug.18,2017 8.73m (after
developing well)
H
GRAPH 3 3. Numbers refer 8=3% . ;
GROUNDWATER ELEVATIONS NOTES X Sensitivity o Strain at Failure
st 2nd 3rd  4th
Measurement z ! 1 !_Z
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LOG OF ROCK CORE BH17-36 1 OF 2
PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1 REF. NO.: 171-08406-00
CLIENT: Region of Peel Method: Hollow Stem Auger/HQ Coring ENCL NO.: 9
LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ON Diameter: 203 mm/63mm ORIGINATED BY JL
DATUM: Geodetic Date: Jul/26/2017 COMPILEDBY  BW
BH LOCATION: N 4827850.94 E 612861.52 CHECKED BY oT
SEEE 5| dexl6S| 2|2
m) ROCK 2 z E| HBEL|EE] 5|5
ELEV DESCRIPTION | . |gg DISCONTINUITIES PREIRS (2L (L8| 2
DEPTH S 2 |E= 59 9% |92 |Ex|E
21 alge £ RA|E< |28 | 2% g
SE 8 é$ S0zl 20|20 %g Eg
118.36| Rock Surface T | ¥ & = £58|85 |83 |50 6w
118,36] GEORGIAN BAY FORMATION Soft layer| g |
118 10| Moderately weathered to fresh, 0 9_ Fracture: 10.83m ~ 10.89m (W5 to W4)| = | 6.8
11.02 laminated to thisly bedded gdark B 12 11.00m-11.02m,8=15°
[ grey to grey, weak t dium | Fragmented zone:11.24m ~ 11.26m (W5 to W4) =
5 strong, SHALE LIMY LE AR = 11.02m-11.07m; 11.28m ~ 11.48m (W5 to W4)
B (69% to 100%), eddeti i 1 11.68m-11.75m;11.87m-11.91m; M
[ thinly laminated to thifily bed 12.48m-12.50m;12.59m-12.64m o
8 with slightly weathert fresh, . Fracture: %
2 light grey, medium st 0 veﬁz__,’{ : 11.09m-11.13m, 8=10°,closed; -
B strong SILTSTONE an: ég" - 11.13m-11.18m, 8=5° closed; 2
3 LIMESTONE(0~31%). @g ﬂ::,f 11.34m-11.37m,
[ almost horizontal (@=90°) J 0=15°closed;  12:27m~12.29m (W5 to W4) =
[ - 11.37m-11.42m, @=30° closed; 18.3| 5.1
H16.42| Siltstone and limestone (hard S 11.65m-11.66m, 8=70° closed; |
[12.70 layers generally less than 50m 11.66m-11.68m, 8=0° closed;
i thick except at the following depthsg=g{ . 12.59m-12.61m,8=0° closed
= Depth(m)  Thickness{mm) A Fragmented zone:
[ 13.61 105 ?‘, 12.98m-13.02m; 13,14m ~ 13.16m (W4 to W3) ==
[ 13.95 55 =3 13.18m ~ 13.21m (W4 to W3)| =
B qg-ég 138 = 13.44m ~ 13.46m (W5 to Wa) o,
| . s s ~ L= o
i 2593 80 13,58m ~ 13.62m (W4 to W3) g
[ . 2"”1 t1 3,85m ~ 13.86m (W5 to W4) |— =
445.05 1 13 4(5 SC ) 01m ~ 14.03m (W5 to Wiy || = [115.7
[ 14.07 = 1A ~19.40m, 04m ~ 14,1m (W5 to Wa)[— |~
- c{'& ~14.31m (W4 to W3) = 2
[ 5 -1
| (=)
[ % 'F Bl
i 4 |nd] 76034 | 55 5|
5 16 > 14.8m ~14,81m (W5 to W4) v
s l# l 14.92m ~ 148Tm (W4 to W3) =]
i b= | A
I (4\ .:/ 6
113.75 . . 15.4| 5.9
[ 15.37 i 3
[ g:l::_, ;Z"Z_ -
i C:, 9)\ 31.7[1.6
s ,.-z_‘ i, 16.51m-16.
3 6-5 16.94m-17.
[ 5 |HQ|100| 85 | 16 ] racture:
[ f}_ % 03m-16.08m, 8=0° and
B < f):
i —_;_,'i1L .08M-16.26m, 0
i 13‘_‘;’ 16 -16.51m, 0=
5 sets; ©
112.03 17746 71m"16.80m,0=0"; £
| 17.09 7.06m-17.09m, 8=0° o
i 9 2
B - 'I‘-"g“ ented zone:
- 7 17488m-17.41m;17.45m-17.49m; _
i ——1 17" 18.04m z
i 6 |HQ|100| 838 |16 | 63 | 4 Fracture: 8 14.7( 1.4
e —— 17.09m-17.28m,8=0° to 10°; ‘%‘
[ 5 17.41m-17.45m,0=0°;
[ L 17.89m-17.98m, 8=0° and 5°(2 sets);
3 1 18.04m-18.20m, @=0° closed
7110.50 _
- 18.62 |
5 1
1 — —
5 0
[ 0 T
- 7 |HQ|100({100| 9 |100|_ 8
| o
0 2 28.8 1.3
2
0 g
_ o
0

Continued Next Page

Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, W5-Completely weathered @ = angle to the core axis E = Modulus of Elasticity
*: UCS [Mpa]= 24 Isso)
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LOG OF ROCK CORE BH17-36

2 OF 2

CLIENT: Region of Peel

LOCATION: Cawthra Rd. from Dundas St. to Bloor St., Mississauga,ON

PROJECT: Geotechnical Investigation - Cawthra Road Sanitary Sewer and Watermain Project - Phase 1

Method: Hollow Stem Auger/HQ Coring

Diameter: 203 mm/63mm

REF. NO.: 171-08406-00

ENCL NO.: 9

ORIGINATED BY JL

DATUM: Geodetic Date: Jul/26/2017 COMPILEDBY  BW
BH LOCATION: N 4827850.94 E 612861.52 CHECKED BY oT
x g | & £
g a e 2] 2o
m ROCK 2 AEEIEEE
DEPTH S 8 |Ex 5 RY 2% |22 |22 |ER
g | 5|ee £ Zalez |8 X0 |lan
il o2t 8085888 |23|02
Continued T | (L& Z2Eofad (a2 |50 |(dw
| GEORGIAN BAY FORMATION 0 =
21 Moderately weathered to fresh, 100 1 2
i laminated to thirly bedded ydark 0 Q
[ grey to grey, Q;yn'weak to'medium — —- =
| strong, SHALE afid |LIMY SH? LE 0
" (69% to 100%), |rm=,\"I edded |
[107.45 thinly laminated to thiflly bedde: Ld-"' 4 ) | [16.8] 1.7
| 21.87)  with slightly weathered'f' fresh, e Fracture: o ;
-, light grey, medium st 0 very, > 21.67m-21.73m,08=0°, 5° and 10°(3
B strong SILTSTONE an B,-f sets), closed; . 16.8( 0.9
| LIMESTONE(0~31%). ﬁdlhg 21.84m-21.92m, 8=0° closed; -
| almost harizontal (0‘90 Vi __-' 22.76m-22.83m, 8=20° closed; =
[ 2.83m-22.99m, 0=0° and 5°(2 sets), =}
- Siltstone and limestone (hard) ;%-—-] closed; e g
1 layers generally less than 50m 22.99m-23.10m, 8=10° closed
i thick except at the following depthsi=3
23 Depth(m)  Thickness(mm) ¥y
[105.93| 13.61 105 o
| 23.19| 13.95 55 d zone:
B 14.10 195 .21m;24.71m-24.74m
B 15.07 120
5 25.23 80 (continued)
24 2 12.0{ 1.3
5 o
H 2
[104.30
[ 24.82
[ = 113.350.9
i 2
[ o
[ E
303.08
[ 26.04
102.60 32.5( 1.4
26.52| END OF BOREHOLE

Notes:

1) 50mm dia. monitoring well was
installed upon completion, screened
at 11.28m to 14.33m.

Water level measured in monitoring
well:
Date W. L. Depth (m)

Aug.15,2017 6.63m (before
developing well)
Aug.18,2017 8.73m (after

developing well)

Weathering Index: W1-Fresh, W2-Slightly weathered, W3-Moderately weathered, W4-Highly weathered, W5-Completely weathered

0 = angle to the core axis

E = Modulus of Elasticity

*: UCS [Mpal= 24 Is(s0)
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SPL SOIL LOG 592-1125.GPJ SPL GDT 12/4/13

SPL Consultants Limited

Geolechnical Environmental Materials Hydrogeology

LOG OF BOREHOLE BH13-4

PROJECT: Watermain Replacement-Abruz Boulevard and Area

CLIENT: Region of Peel

PROJECT LOCATION: Mississauga, Ontario

DATUM: Geodetic

BH LOCATION: Adena Court
SOIL PROFILE

ELEV

103 9
_40t(l)Jf - ASPHALT: 90mm

DESCRIPTION

GRANULAR BASE: (sand and

gravel) 390 mm
103.4
05

FIIL: clayey silt, trace gravel, trace

organics, trace rootlets, brown,

moist, loose

102 4
15

CLAYEY SILT TILL: trace sand,

trace gravel, brown, moist, hard

100.4

35 END OF BOREHOLE

Note:

1) Borehole open and dry upon

completion.

GROUNDWATER ELEVATIONS

Shallow/ Single Installation™/7

v

Deep/Duai Installation”™

SAMPLES
AS
SS
SS 50
Ss 44
ss 72
T7

GRAPH
NOTES

DRILLING DATA

Method: Solid Stem Auger

Diameter: 115 mm

Date: Mar/20/2013

DYNAMIC CONE PENETRATION

RESISTANCE PLOT
20 40 6

SHEAR STRENGTH (kPa)

O UNCONFINED + &sensSf
* QUICKTRIAXIAL X LABVANE
50 100 150 200 250

103

101

, 3 .3. Numbersrefer

to Sensitivity

REF. NO : 592-1125

ENCLNO :5
NATURAL REMARKS
PLASTIC LIQUID
Ty MoisTure  HEVE AND
CONTENT
GRAIN SIZE
DISTRIBUTION

WATER CONTENT (%)

10 20 30 GR SA SI CL

Strain at Failure



SPL SOIL LOG 592-1125 GPJ SPL GDT 12/4/13

\ 4

SPL Consultants Limited

Geotechnical Environmental Materials Hydrogeology

LOG OF BOREHOLE BH13-5

PROJECT: Watermain Replacement-Abruz Boulevard and Area

CLIENT: Region of Peel

PROJECT LOCATION: Mississauga, Ontario

DATUM: Geodetic
BH LOCATION: Abruz Blvd

SOIL PROFILE
(m)

frina DESCRIPTION
107 7

ASPHALT: 110mm

0.1  GRANULAR BASE: (sand and

gravel) 140 mm

106.9
08 SILTY SAND: brown, moist, very
loose to compact
wetat 1.5 m
1045
32 SAND AND GRAVEL: grey, wet,
dense
104.2
35 END OF BOREHOLE
Note:

1) Water was at 1.5 m below ground

surface during drilling and borehole
was open upon completion.

2) 19 mm dia, piezometer installed
upon completion

3) Water Level Readings in

piezometer:
Date
April 3, 2013 18

GROUNDWATER ELEVATIONS

Shallow/Single Installation™ .1

W L. Depth (m)

Deep/Dual Installation\F

\

SS

SS

SS

LI

18

33

GRAPH
NOTES

DRILLING DATA

Method: Solid Stem Auger
Diameter: 115 mm

Date: Mar/20/2013
DYNAMIC CONE PENETRATION
RESISTANCE PLOT

20 40 60 00

SHEAR STF*ENG TH (kPa%L
. FIELDVANE

0 UWhCONF NED

e QUIJICKTF IAXIAL
50 ico 10 200
107
106
W L. 1059 m

Apr 03. 20131

105

4 & Sensitivity
X LAB VANE

13 x 3. Numbers refer
to Sensitivity

REF. NO.: 592-1125

ENCL NO : 6
PLASTIC NATURAL LIQUID REMARKS
Limir MOISTURE =y AND
CONTENT
GRAIN SIZE
DISTRIBUTION

WATER CONTENT (%)

0 20 30 GR SA SI CL

O e 3/0 Slrain at Failure



SPL SOIL LOG 592-1125 GPJ SPL.GDT 12/4/13

SPL Consultants Limited

Geotechnical Environmental Materials Hydrogeology LOG OF BOREHOLE BH13'6

PROJECT: Watermain Replacement-Abruz Boulevard and Area
CLIENT: Region of Peel

PROJECT LOCATION: Mississauga, Ontario

DATUM: Geodetic

BH LOCATION: Abruz Bivd

SOIL PROFILE SAMPLES
(m)
ELEV DESCRIPTION
107.2
-ASPHALT: 80mm
granular base: (sand and
gravel) 160 mm
AS
106.4
00 SILTY SAND: trace gravel, brown,
moist, very loose to compact ss
wetat15m
SS
SS 24
1039 ss 32

3.3 CLAYEY SILT TILL: trace sand,
1037 trapearavfil.Jamm.moisttend,. I
35  END OF BOREHOLE
Note:
1) Groundwater was at 1.5 m below
ground surface during and borehole
was open upon completion.

GROUNDWATER ELEVATIONS

Shallow/Single Installation”™ Deep/Dual Installation”™ 17

§/\

GRAPH
NOTES

107

106

105

104

DRILLING DATA
Method: Solid Stem Auger
Diameter: 115 mm

Date: Mar/21/2013

DYNAMIC CONE PENETRATION
RESISTANCE PLOT
40 6
I
SHEAR STRENGTH (kPa)
O UNCONFINED [N E

* QUICK TRIAXIAL X LAB VANE
50 100 150 200 250

J_3 x 3. Numbers refer

' to Sensitivity

REF. NO.: 592-1125

ENCLNO :7
PLASTIC I\TSITSL:I[TJ?LE LIQUID REMARKS
LIMIT LmIT AND
CONTENT
GRAIN SIZE
DISTRIBUTION

WATER CONTENT (%)
0 20 30 GR SA SI CL



SPL SOIL LOG 592-1125.GPJ SPL.GDT 12/4/13

SPL Consultants Limited

Geotechnical E-nvironmcnlal Materials Hydrogeology

LOG OF BOREHOLE BH13-7

PROJECT: Watermain Replacement-Abruz Boulevard and Area

CLIENT: Region of Peel

PROJECT LOCATION: Mississauga, Ontario

DATUM: Geodetic
BH LOCATION: Abruz Bivd

SOIL PROFILE
(m)

ELEV

DEPTH DESCRIPTION

106.9
. ASPHALT: 100mm

1 GRANULAR BASE: (sand and

gravel) 200 mm

106.1

0.8 CLAYEY SILT TILL/SHALE
COMPLEX: trace sand, trace
gravel, trace shale fragments,

brown, moist, hard

104.6

23 SHALE: weathered, grey

103.7

3.2 END OF BOREHOLE

Note:

1) Borehole open and dry upon

completion

2) 19 mm dia. piezometer installed

upon completion.

3) Water Level Readings in

piezometer:
Date
April 3, 2013

GROUNDWATER ELEVATIONS

Shallow/ Single Installation™ 5 .

24

W. L. Depth (m)

Deep/Dual Installation”.

\

iQom

GRAPH
NOTES

DRILLING DATA

Method: Solid Stem Auger
Diameter: 115 mm

Date: Mar/21/2013

DYNAMIC CONE PENETRATION
RESISTANCE PLOT

2& 40 ﬁ 80 100
2
SHEAR STRENGTH (kPa)
O UNCONFINED + ™ E's™ E
* QUICKTRIAXIAL X LAB VANE
50 100 150 200 250

W. L 1045 m
Apr 03, 2013

, 3. Numbers refer
to Sensilivily

REF NO: 592-1125
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GRAIN SIZE
DISTRIBUTION

WATER CONTENT (%)

10 20 30 GR SA SI CL

Strain at Failure



SPL SOIL LOG 592-1125 GPJ SPL GDT 12/4/13

SPL Consultants Limited

Geotechnical Environmental Materials Hydrogeology

PROJECT: Watermain Replacement-Abruz Boulevard and Area

CLIENT: Region of Peel

PROJECT LOCATION: Mississauga, Ontario

DATUM: Geodetic

BH LOCATION: Old Pheasant Road

SOIL PROFILE
(m)

e DESCRIPTION
106.7

ASPHALT: 130mm
01 GRANULAR BASE: (sand and

gravel) 180 mm

105.9

0.8  FILL: clayey silt, brown, very moist,

loose
105.6

11 CLAYEY SILT TILL: trace sand,
trace gravel, trace shale fragments,

105.2 grey, hard

15 SHALE: weathered, grey

104.9

1.8 END OF BOREHOLE

Note:

1) Borehole open and dry upon

completion.

2) Auger refusal encountered at 1.8

m.

GROUNDWATER ELEVATIONS

Shallow/ Single Installation’s?

v

Deep/Dual Installation”

LOG OF BOREHOLE BH13-10

DRILLING DATA
Method: Solid Stem Auger
Diameter: 115 mm

Date: Mar/21/2013

DYNAMIC CONE PENETRATION

SAMPLES RESISTANCE PLOT —
D 20 60 8 100
SHEAR STRENGTH (kPa)
O UNCONFINED +
+ QUICKTRIAXIAL X LAB VANE
50 100 150 200 250
AS
106
37
50/
\50mg 105
GRAPH + 3 x 3. Numbers refer Oe
NOTES ' to Sensitivity

5Z.

REF. NO,: 592-1125
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%3% Terraprobe

BOREHOLE LOGS

ABBREVIATIONS, TERMINOLOGY,

GENERAL INFORMATION

SAMPLING METHOD

SS split spoon
ST Shelby tube
AS auger sample
WS wash sample
RC rock core

WH weight of hammer
PH pressure, hydraulic

PENETRATION RESISTANCE

Standard Penetration Test (SPT) resistance (‘N’ values) is defined as the
number of blows by a hammer weighing 63.6 kg (140 Ib.) falling freely for a
distance of 0.76 m (30 in.) required to advance a standard 50 mm (2 in.)
diameter split spoon sampler for a distance of 0.3 m (12 in.).

Dynamic Cone Test (DCT) resistance is defined as the number of blows by a
hammer weighing 63.6 kg (140 Ib.) falling freely for a distance of 0.76 m (30 in.)
required to advance a conical steel point of 50 mm (2 in.) diameter and with 60°
sides on ‘A’ size drill rods for a distance of 0.3 m (12 in.).

Relative Density

very loose
loose
compact
dense
very dense

SOIL DESCRIPTION - COHESIONLESS SOILS

‘N’ value

<4

4-10
10-30
30 - 50
> 50

SOIL DESCRIPTION - COHESIVE SOILS

Consistency

very soft
soft
firm
stiff
very stiff
hard

Undrained Shear ‘N’ value
Strength, kPa

<12 <2
12-25 2-4
25-50 4-8
50-100 8-15
100 - 200 15-30

> 200 > 30

SOIL COMPOSITION

‘trace’ (e.g. trace silt)
‘some’ (e.g. some gravel)
adjective (e.g. sandy)

‘and’ (e.g. sand and gravel)

% by weight

<10
10-20
20-35
35-50

TESTS, SYMBOLS

MH mechanical sieve and hydrometer analysis

w, w, water content

w, liquid limit

w, plastic limit

L, plasticity index

k coefficient of permeability
Y soil unit weight, bulk

¢ angle of internal friction
c cohesion shear strength
C. compression index

inspection and testing.

GENERAL INFORMATION, LIMITATIONS

The conclusions and recommendations provided in this report are based on the factual information obtained
from the boreholes and/or test pits. Subsurface conditions between the test holes may vary.

The engineering interpretation and report recommendations are given only for the specific project detailed
within, and only for the original client. Any third party decision, reliance, or use of this report is the sole and
exclusive responsibility of such third party. The number and siting of boreholes and/or test pits may not be
sufficient to determine all factors required for different purposes.

It is recommended Terraprobe be retained to review the project final design and to provide construction

Abbrev.wpd




Terraprobe LOG OF BOREHOLE CN11

PROJECT: _ Various Locations - Peg! Region COORDINATES: N:4826136 E.613027 DATE: _September 23, 2009
LOCATION: Cliff Road, Mississauga, Ontario EQUIPMENT: Truck-Mounted / Solid Stem Augers
CLIENT: Ainley Group ELEVATION DATUM: _ Geodetic FILE: _ 1-09-4160
PENETRATION
SOIL PROFILE SAMPLES | 3 |RESISTANCE PLOT = pastic NATURAL oo b 0 e | sTanopipe
[&] - MOISTURE ]
oo 0 ] 20 40 60 80 100 UNIT  eonreny  WMITE £ O | INSTALLATION
9 E u:J z i ) ) 1 1 wp " w, g:) % OR
ELEV S tm| g3 S |SHEAR STRENGTH kPa ) o 3> REMARKS
DEPTH DESCRIPTION s | = g £ | O UNCONFINED + FIELD VANE
EEE z @ |® POCKETPEN. X LABVANE | WATERCONTENT (%) | (pom)
107.5 Ground Surface w 20 40 60 80 100 1 20 30
1078 260mm ASPHALT
03 88 | 15 107 — =
SAND . ss | 10 )
some silt,
compact to dense, brown,
moist to wet 106 &R SA $I&CL +— sampler wef at 1.5
KRR 88 | 22 ©
ERE 85.[15
ol a]ss oo | 10 \
grey il s ss | s e
104.0 o e
35 End of Borehole
Piezometer installation consists of
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Depth{m) Elevation{m)
QOct.01.09 2.0 105.5
Oct.06.09 1.9 105.6
§
;
NOTES:
Borehole was open o 2.1m and unstabilized water level at 2.0m upon completion of drilling.
Sheet 1 of 1




Terraprobe

LOG OF BOREHOLE CN12

Borehole was open to 4.6m and unstabilized water level at 2.1m upon completion of drilling.

PROJECT: _ Various Locations - Peel Region COORDINATES: N:4826072 E:613096 DATE: _September 22, 2009
LOCATION: Cliff Road, Mississauga, Ontario EQUIPMENT: Truck-Mounted / Solid Stem Augers
CLIENT: Ainley Group ELEVATION DATUM: _ Geodstic FILE: _ 1-09-4160
PENETRATION
SOIL PROFILE SAMPLES Q RESISTANCE PLOT =~ pLasTIc NATURAL oo © o STANDPIPE
S UMIT  MOISTURE "z Z 3 | iNSTALLATION
5 v @ @ 2p 4 60 80 1?0 CONTENT g g oR
Z 1 1 |
ELEV c || w|3 | & [SHEARSTRENGTHKPa W o T 85| rewanks
DEPTH DESCRIPTION S[3] £S5 | g [o unconrmen  + FELDVANE
ElZ z © |® POCKETPEN. X LABVANE | WATERCONTENT(%) [ (ppm
| 106.5) Ground Surface w 20 4 80 80 100 G 20 30
B 80mm ASPHALT RS SHCL
0.1 14 88 14 ©
106 ;‘-l 272D
SAND 2] ss | s
some silt, trace gravel, o
loose to dense, brown, moist to wet
108 J‘samplerwsta 15m
ss | 17 ' °
re \
arey ss | 34 104
S8 35 [}
103
102.5
4.0 SHLTY CLAY
some sand, 02—t
hard, grey, moist DR o
101.5 . grey B8y 4 0f18.71.03
5.0 End of Borehole
Piezometer installation consists of
19mm diameter, Schedule 40 PVC
pipe with a 1.52m slotted screen.
Water Level Readings:
Date Depth{(m)  Elevation{m)
Oct.01.09 1.6 104.9
Oct.08.09 1.5 105.0
NOTES:

Sheet 1 of 1




LIST OF ABBREVIATIONS

The abbreviations commonly employed on each “Record of Borehole,” on the figures and in the text

of the report, are as follows:

I. SAMPLE. TYPES

AS auger sample

CS chunk sample

DO drive open

DS Denison type sample
ES foil sample

RC rock core

ST slotted tube

T0 thin-walled, open
TP thin-walled, piston
WS wash sample

II. PENETRATION RESISTANCES

Dynamic Penetration Resistance: The number
of blows by a 140-pound hammer dropped 30
inches required to drive a 2-inch diameter,
60 degree cone one foot, where the cone is
attached to ‘A’ size drill rods and casing is not
used.

Standard Penetration Resistance, N: The num-
ber of blows by a 140-pound hammer dropped
30 inches required to drive a 2-inch drive open
sampler one foot. ‘

WH sampler advanced by static weight—
weight, hammer

PH sampler advanced by pressure—pressure,
hydraulic

PM sampler advanced by pressure—pressure,
manual

NotEs:

I1I. SOIL DESCRIPTION

(a) Cohesionless Soils

Relative Density N, blows/ft.
Very loose Oto 4
Loose 4 to 10
Compact 10 to 30
Dense 30 to 50
Very dense over 50
(b) Cohesive Soils

Consistency Cu, Ib./5q. ft.
Very soft Less than 250
Soft 250 to 500
Firm 500 to 1,000
Stiff 1,000 to 2,000
Very stiff 2,000 to 4,000
Hard over 4,000

IV. SOIL TESTS

C  consolidation test

H  hydrometer analysis

M  sieve analysis

MH combined analysis, sieve and hydrometer!
0 undrained triaxial?

R consolidated undrained triaxial?

S drained triaxial

U unconfined compression

V  field vane test

1Combined analyses when 5 to 95 per cent of the material passes the No. 200 sieve.
?*Undrained triaxial tests in which pore pressures are measured are shown as @ or R.

GOLDER & ASSOCIATES




LIST OF SYMBOLS

I. GENERAL

T = 3.1416

¢ = base of natural logarithms 2.7183

log. @ or In a, natural logarithm of a

logie e or log @, logarithm of a to base 10

TRENTT

time

acceleration due to gravity
volume

weight

moment

factor of safety

II. STRESS AND STRAIN

1S

4 9 9

€zy

-

>N ©

pore pressure

normal stress

normal effective stress (¢ is also used)

shear stress

linear strain

shear strain

Poisson’s ratio (u is also used)

modulus of linear deformation (Young's
modulus)

modulus of shear deformation

modulus of compressibility

coefficient of viscosity

I11. SOIL PROPERTIES

(@) Unit weight

unit weight of soil (bulk density)

unit weight of solid particles

unit weight of water

unit dry weight of soil (dry density)

unit weight of submerged soil

specific gravity of solid particles G;=7,/v»
void ratio

porosity

water content

degree of saturation

(b) Consistency

wr
wp
Ip
Ws
I,
Ie
emnx
emin
D r

liquid limit

plastic limit

plasticity index

shrinkage limit

liquidity index = (w — wp)/Ip
consistency index = (wy — w)/Ip

void ratio in loosest state

void ratio in densest state

relative density = (€mar — €)/(Cmax — €mta)

(c) Permeability

SaLm S @ N

hydraulic head or potential
rate of discharge

velocity of flow

hydraulic gradient

coefficient of permeability
seepage force per unit volume

(d) Consolidation (one-dimensional)

My

coefficient of volume change

= —Ae/(1+e)Ad’
compression index = —Ae/ A logse o’
coefficient of consolidation
time factor = ct/d? (d, drainage path)
degree of consolidation

(e) Shear strength

S;

shear strength

effective cohesion
intercept

effective angle of ¢
shearing resist-
ance, or friction |

3

in terms of effective
stress
7, = ¢ + o tan ¢’

apparent cohesion*

apparent angle of
shearing resist-
ance, or friction |

coefficient of friction

sensitivity

in terms of total stress
Ty = Cy + o tan ¢,

*For the case of a saturated cohesive soil, ¢, = 0 and the undrained shear strength 7, = ¢y is taken
as half the undrained compressive strength.

GOLDER & ASSOCIATES




RECORD

OF BOREHOLE

7

G0

LOCATION See Figure [ BORING DATE JAMWUARY 23, 24 é 27 \S 69 DATUM TOWNSHIP QF TORONTO
BOREHOLE TYPE WASH AND ROTARY BORING BOREHOLE OIAMETER NX é BX SIZE
SAMPLER HAMMER WEIGHT 14O LB DROP B0 INCHES PEN TEST HAMMER WEIGHT =~ (B  DROP — INCHES
SOIL  PROFILE samMpPLES ! W DYNAMIC PENETRATION RESISTANCE COEFFICIENT OF PERMEABILITY k O‘f
: < LOWS/FT . /SEC Il =
» 13 BLO - Geds e g Z| PIEZOMETER
() I gz = i -~
> =3 o o | l: (Z) i 3 : ] i A 4 L i © (unj | OR
ELEVN. IRV Nl N pae . 5 . B i STANDPIPE
p— DESCRIPTION A R e - B SHEAR STRENGTH C,, LB /SQ FT WATER CONTENT, PERCENT = -
DEPTH ; Sik| o > Wp W Wi b (l)é INSTALLATION
23 = iy e s L« |
» ' Q 10 20 0 490 =
} : 4 ! :
| N :
H | 1
i i i
, i ! | ‘
; : i | 5
| ? i { '
} g ‘
g 5
i @ f ; ;
Lo | s
1 4 | | ; (_AP {
| ; | T
'= ; : ! GROUND A |
3592 GROUND LEVEL 370 . i : SURTACE 'y 7" |
{ o QTE!ANDW TOPgSIL T : [ i SRR T '} E1
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(OGRBGVEL To 4 SANDY * L D 123 ! , ;
:GWEL_ TRACE SILT B Do | MK
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L, T O R i ; s e ; d A i k PLASTIC
3587 CuanEY SAaND i b — i ) : i : TUBRE —— o
' - e o | ; ' ; Ny e.
i0-8 "'HAKD BROWN To {__é__ 237‘ ' i O '_T—_—_" MH
GREY SANDY SWT, @5 o | ! ! |
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(R KAVEL  wiTh Ky e | i
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SAND SEAMQ(T(LL) 4 | lse | | | | PEA GRNEL |
e 3! BE\_JM;» - i - i K + 4 3 RACKEILL
s i < Q = MH ol
20-i g g | | .
S & | i
3444 BOUWULDERY > 2c e !
S 3‘] B2 e e ] 8 e e =
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FRACTURED Dark K0 i B ey . e T ;
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R LIMECTONE B&NES 4P 10 @ THICK j PIEZOMETER ] I
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LOCATION See Figure i

RECORD CF BOREHOLE

BCRING DATE JANUARY 20 To 22z,

8

12

&9

DATUM TOWNSHIP OF

TORONTO.

GO0

- . 4 - |
BOREHOLE TYPE WASH AND ROTARY BRORING BOREHOLE DIAMETER NX € BX SI1ZE
)
SAMPLER HAMMER WEIGHT LB DGRCP HOHES PEN TEST HAMMER WEIGHT — LB  DROP — INCHES
SOIL  PROFILE SAMPLES Y DYNAMIC FENETRATION RESISTANCE COEFFICIENT OF PERMEABILITY &, »
- “s‘— ;§ BEEYS 2 B L i o o e CM 7/ SEC 2z PIEZOME TER
O e : < )_ ‘: ; “‘
ELEVN El&iwi~i & . . ‘ 1 - : L . °u “R
oEpsn|  CESCRIFTION AR S AT SHEAR STRENGTH Gy, LB /SG.FT WATER CONTENT, PERCENT = STANGIEES
o __;: - (2 t/;\ Wwp W W) S @ INSTALLATION
5—\’ = o o Y @) - —— <X <{
h 10 20 z0 40 -
0 f ; -+ 4 i
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FIGURE

GRAIN SIZE DISTRIBUTION
SAND  AND GRAVEL (WEST BANK)
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PERCENT FINER THAN
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FIGURE

TiLL (WEST RBANK)

GRAIN SIZE DISTRIBUTION
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—. Well No. 4902250 o

CIM | (ﬂr iz | 51/13 018 oE

,ﬁgsl Yo 117 162 SN
Elev. 4 ‘IL /07 ’lo

RECEIVED

FER 82 1380 1

£
ONTARIO

Basin JZﬂ'j Lt | The Well Drillers Act GEGLUSIAL ‘[‘mm”

UEPARTHIENT OF MINES
Department of Mines, Province of-Omtaito

Water Well Recorgl
) S

S Lot. /O . . Pt.Lot........

«.ﬂ"‘.'?':'“,".'.“.ff?...........Acres.......‘...........

ost of Well (not including pump) .. .... ... ... . ... oL

Date Completéd .-

Pipe and Casing Record Pumping Test A% =+ S~
Casing diameter(s) . é ....|Date.. {’{//"ﬁ‘? A E
Length(s) of casmg(s) / f'{ .. .. | Developed Capacity. .. Do /g B e
Lengthofscreen...... <evev.....|Duration of Test..... AL TR
Typeofscreen................................... Pumping Rate . . ... J*};&?« e e
Typeofpump...................ccoivenenen.....|Drawdown . . 22 ¥ 20,
Capacityof pump. . . ... i Statxcleve]ofcompletedwell 5 /f&
Depth of pumpsetting. ...........................|Is well a gravel-wall type?.,,/ﬂtx(“’
Water Record

Kind (fresh or mineral) . .,,/9 LG f( e Depttoh(s) Ig;“: of \I;IVOIt of I]:Fet

. ater ater 1S€Ss
Quality (hard, soft, contains 1?011 sulphur etc) / it G’/ e Water Horizon(s)

: \ 4
C PLL N feid | pos
MZ”}?'/ /¥

Appearance (clear, cloudy, coloured) .. ... &

For what purpose(s) is the watertobeused? ... ..............................
A WY 2

How far is well from possible source of contammatxon?

What is source of contamination?. .. .A:i .’f,,-.-;’ Lo e f&'“lff‘

Enclose a copy of any mineral analysis that has been made of water............

z/aw/....
7

Well L v
el o8 Location of Well
Drift and Bedrock Record From To . — ’
o |72 In diagram below show distances gf well
Af/[é g E Y ”A ey t. At from road and lot line I\f
/7/ “ f(/ ,Lj/ A vj L'" i’c/ ‘
{
3
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»
T e W i,‘{ Mo 's™ \, ‘"\ _‘“‘“’

: \\\
L i 2. /;,’ ]
’? :

i

1
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{

//L(f-'()—" A Ké
o
. Address..Z. 5. & siileves
5 £ e odss
..Licence Number . ... é é:bégé R ;,,{é&; .

Date.............= &l &



DHansen
Text Box
Well No. 4902250


Well No. 4909407

Ontario Ministry of Well Tag Number [ n y o 4 gy Well Record
the Environment - S I Regulation 903 Ontario Water Resources Act
Instructions for Completing Form A O ! l é i -3 page___ of ___
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MLII'IH:IFIEl Plan and Sub

Y8 U331

Humbar | Other

dilvqhumln and Bedrock llll'bnl'lill-'h ndenment Sealing Rll:»nt‘d {see instructions an the back of this form)

G-enersl Colour host Gc-n'mun Me#erlal Other Materials General Description Fmge {@D
A Rl =i on o
sl B T e
i Wik E e oy
i
.!_ - — — — e L Uyl Lo O Sl ==
| |
itk i Results of Well Yield T
Cepth Set at (mdf) | Adter test of wel| yisld, water was: | Draw Down Recovary
] Fm""' 1A T [ Clear and sand free Time | Vuater Level | Time | Water Level
6 L-l (] Ctner, speeify |lmint | mAy |jmin)| ()
—1 AN | oy T f T — | Statc
l_t i | [f pumpang discontinued, give reason: Lovel| iz i) ;
I I T % 2L 1 1
i 1 -
" C | Sand, B ke et ot () . :
: Pu 3 -3 %
1 ing rate £
" Method of Construction Well Use el i [ -
[[] cable Tool [C] Diamond (1] Public [ commercial [] Mat used 5 = b S 4 4 1
[BERotary (Conventional) [ Jeting [ Domestic [ Munieigal ] Dewatering uration of pumping . -
[ Ratary (Reverse) [[] Driving [ Livestock ATest Hole ] Monitaring o R
[0 Baring 1 Digaing [0l irrigaticn [ Cocling & Air Conditioning Final water level end of pumping (m#|| 10
[ Ak pErcusson E} Industrial S ST o St
CyOther. specty | (] Other. specly 1 flowing give rate (vmin/GPM) || 15 15
¥ Construction Record JCasing Status of Well P T T
Inside Open Hole OF Material [[] water Supply Recommended pump depth (md) |-
r [Galvanized, Fibreglass, -
fermdin) C'.nnca-ete Flastic, Steal) = _?:::T:::’Em o = B @ i
L o Pt e R
Zh Elasi\(- CJRecharge Well || aminsorg o 30 30
= e [[] Dawatering Vel " =
[] Obsenvation andior | [\Well production (Wi / GEM)
————— ———— Mcnitering Hele
[C] Asteration T S D i | 50 50
i i I:GDFI'SMDI'I] Disinfacted?
[] Abandaned, [Jves [ Mo &0 80
Sl = o rsufiicient Supphy —
g ~ Construction Record -Screen [] Abandaned, Poor ___Map of Well Location
Olutsice Mitesial Wiater Quality Please provide a map balow following instructions on the back.
r}m {Plastic, Galvanized, Steel) [[] Abandoned, other,
specify
2" | Plashe B . <
e [] Other, specify Q 4 P
i Water Details Hole Diameter
Water found at Depth |Kind of Water: | |Fregh | |Untested Depth (m) Diameter _

‘Water found at Dagth mn:r of 'l.l‘u'Elter |_| Fresh | ]Untesi.al:l
{mﬂ.l [ |1’.—."a5 | |Ellh€rr s:;;\«.t.r:.l.l‘}-r

Water found at Depth | Kind of Water: TIFrebh [ Untested |

(mf ] .Gas || other, specify

[emvin)
8#

From

s

;_g f

-

Well Contractor and

Il Technician Infarmation

[Er

E-'LIS'I el Ci s LiceTce Mo
?&Eﬂ B:W%%'é- sl B o
Business [Str Municipali Comments: é o | T‘
F’rmﬂnne%d [ Postal Code |Bu5| E-mail Addres: %\l’&k & i€ ” q7_ et d —
__oN ML oS uclﬁﬂq M| [Wellommers: e Peckape Defvered | S
Telephone No. (inc. area code) | Mama Tach an iihﬁia;m a.'mE] age S ..'I e At Me, *
|1-‘lﬂual_ !&L{gng_lgn& M‘:‘ ;fr‘grr:{ture af T |an a WE trécb:r'ﬂate Submitted %ﬁ [;alm M,J EJ@IL{E&" l n 1 2 9 J- 1 0
c? I%w Db b'.3|-§17¢ One g0t tlmislzie . APR 1 g 201

ﬂSﬁ)ﬁE -:"«:G"ﬂ .:] & Quaﬂ 8 Printar for Dnnﬁﬂ?r

Ministry’s Copy



DHansen
Text Box
Well No. 7161951


=

Well No. 7171622

Ministry of
the Environmant

- LS .
L Ontario

Measurements recorded in; [ Metric :‘_/.|/|':"-F“ﬁﬂ|

Alde 44

Well Tag No. (Place Sticker and/or Print Below)

| Well Record

lation 903 Ontario Water Resources Act

A116649

Addrass of Well Location (St
Yy TR T
.'".-3-_' L% L"I_f\ 4.5

et Mumber/Mame)

Road

Township

| CityiTownVillage

80161

County/District/Municipality

(1l

Mississuaga

UTM Coondnates .».’u‘_ui

NAD ﬁ;%]‘f

torthir '%l

[Municipal Plan and Sublot Number

[ Province Pastal Code
Ontario
[OheWRG=-004141

AOD- A D2

Overburden and Bedrock Matenalsf.ﬁ.band onment Sealing Record (see instructions on the back of thiz form)

Genaral Colour Most Commaon Material Other Materials

Depth (m .I'

General Description Erom

FLW*ML“FIL

Se 4,4,;.(
54T

Black
?fﬂmﬂ{
Grroy

!

Gaved

S gk

Poe s it
[ gogo_
Nense

.-fén.

e

Annular Space ] Results of Well Yield Testing
Depth Set at (mf) | Type of Sealant Usad Waolume Placad After test of wall yiald, waler was: | Oraw Down __Recovery
To iMatenal and Typa) (i) [ Clear and sand frae Time | Water Level (Time | Water Level
. [ Other, spacify it} gt |(minp | (mefil
Q 015 '[ (f]f"dt.-ll gﬁppgg = 3 : Static
i pumging discontinued, give reason: e
C 5 ! df {t O {} 5 | Lewvel
= E-’ L oW | : - = flid 1
4 Fia | e |
é) f } b q VP& e." '”'G b Pump intake set at (mdf) 2 5
i
Pumping rate (imin / GEM] 3 3
Method of Construction | Well Use .
i 7 r ) - x i e = 4 4
Cable Tool [ Giamer Public G Mot usad :
o Cable-Fod : o :J .||':||r~ i 0 l:lI'I‘!I'I'.IEII'l'_I;I = i Duration of pumging
[ Rotary (Conventional) [_] Jatting L] Domestic [ Municipal ] Dewatering sy 2 5 5
[[] Rotary (Reverse) [ Briving ] Livestock [T est Hole [ [¥Aonitaring = 4 EEito]
[] Boring [ Digging ] Irrigatian [ Cooling & air Conditioning Final watar level end of pumping {rmf) 10 | 10 |
[] Alr pereussion ; o [ industrial
[Tther, specity  Direct Push | [T ower, specify If Flowing give rate (Vmin / GOM) 13 15
Construction Record - Casing : Status of Well || 20 20
Open Hole OR Material wal Depth () 1 Water Supply Recommended pump depth (m®) || ——| .
{Gabvanized, Fioreglass, | Thickness i [ Replacameant Wel 25 25
i) Concrete, Plastic, Steel) .c:'"irl- s To | [Toest Hole 4 | |
g, S S - _T | i o | : RECDFI'I-"I'IE'"'-T-'E'” pump rata "-||:| "!,[']
5 Plackre |0.f| © | F |Drewoena |lgnlcms b2 il
: Dewatering We
L i NG e 40 40
‘J:'b5='w-= ion andior Virell production (Mmin © GPA]) | s
i L e 50 50
=i [Construction) I']_'g"ﬁf&ﬂmj % 80
[[] Abandoned., | Yes | Mo 5 B0
1 Insufficient Supply 2
Construction Record - Screen [] Abandaned, Poor Map of Well Location
Clulsicle Plateris Dapth () Water Qusality Please provide A map below following instructions on the back
3 W s - . g S :
-,':ﬁl.l'.:r (Plastic, Gahanized, Steeal) Siat|plo. From Ta | AlaisiGaad, o,
ey . B S specify
132 | Plasloc CRE “P- . 5 l"
(] Other, speacify : e 8’_ I""I! {L,
L )
Water Details Hole Diameter
Water found at Depth Kind of Water: [ |Fresh [ | Untested Depth (m) | Diameter N
From To {cein) \ Lh\.] ]
(i) Gas Othar, specily I » il R
Watar found at Depth [Kind of Water; [ |Fresh | Unitested | O l '§ F ‘.;_,5
fleatiin Gas Qther, specify |
Water found at Depth |Kind of Water: || Frash [ Untested ——
(mift) [ | Gas| [ Other, specify
Well Contractor and Well Technician Information
Business Mame of Well Confractor Wl Cantractor's Licence No
Strata Soil Sampling Inc. I 2141
Business Address {Streat Mumber/Mama) IMunicipality Comments: Gefieral conctracLor:
147 = W ot BRemtre ¥ =T Resda ) 3 —~ H4 11 i ¥ 4 v .
147-2 West Bea er Ci 9:_*]( Road Richmond Hill Pinchin Environmental
Province Postal Code Business E-mail Address
Ontario L4B 1CH wrecordsistratasoll . colfwel owners |Date Packags Dalivered Ministry Usa Only
informalion it Mo N
Bus. Telephone Mo, fin:. area coda) Mage of Well Technician (Last Napne, First Name) ackans 5
LY/ L f s e
E=[7 4= Bliversd
905-[764-9. g'”"'l {"!‘ Yes Date Weork Conmipleted 1 38 ?51
Techgician's Tu( gle oty b?{mlml of Tech’uqﬂ andfor Contractor|Date ql,:umntle | : ﬂ ;
f sk WollC% | | 1] OB 28] [eees NOV 15 2011
':) T Madasan) Vi, Wbﬂ ool oG | 20| { 08122
DEOGE (200712 & Cupen's Prinber fll_'llir ario, 2007

|".."|||H‘?.f[l_,.f s Capy


DHansen
Text Box
Well No. 7171622


#2365
A CRYOVAC ;
SEALED AR |

A

#2301
MIGHTINGALE
CORP.

PARKING

APPROXIMATE SITE
BOUNDARY

L #2280-23000
W MTC b
\\

A

#1350-2370 ; AT AT
I | ~ H2276
SAMUEL SON & CO. LTD ) N » rioers
R CHOICE |
# 1 i \'\. =
4 /
1 #1350-2370
SAMUEL SON &
CO. LTD RESIDENTIAL
Ny el INFERRED
Lecenn | ™ @ S
MTC  MULTI=TENANT COMMERCIAL APPROXIMATE SCALE FLOW DIRECTION
PROJECT NAME
PHASE || ENVIRONMENTAL SITE ASSESSMENT
CLIENT NAME

GRANBY BUILDING CORPORATION

PINCHIN G LDCETZ*I:GQHD DIXIE ROAD, MISSISSAUGA, ONTARIO

ENVIRONMENTAL FIGURE MAME FIGURE MO
SITE AND SURROUNDING LAND USE PLAN
(; (._ APPROXIMATE SCALE PROJECT MO, DATE 7
:}-2 ” AS SHOWN 65199. gl MAR 2011
2138755, z;397s5 NOV 15 201

Z13&7%/ .




18: )Ontario

Measurements recorded in: [ Metric Mlmperi

Ministry of
the Environment

Well No. 7174339

A116780

|Well Tag No. (Place Sticker and/or Print Below)

A0

Well Record

Page

Regulation 303 Ontario Water Resources Act

[/

of

We

First Name Last Name [ Qrganization E-mail Address [ Welt Construgted
j l;\) ! F’mbﬁ) /,\)C/ by Well Owner

Mailing Address (Street Nurnber/ Municipality Province Postal Code Telephone No. {inc. area code)

1961 bt o — WSSOI L] ]

Addfess of Well Location (Street Number/Name)

1550 Caterplllar Road

Concession

County/District/Municipality City/Town/Village Province Postal Code
Mississauga Ontario | 1] | 1|
UTM Coeardinates Zone Easting Northing Municipal Plan and Sublot Number Other WKQ‘"GG'Q 492
NAD| 8|37 é/SZSDl"ﬂ lmlaﬁlq AO - AD04

Overburden an

General Colour

Most Common Material

sirictiongon it

Other Matenais

General Descriptien

Depth (mﬁ‘f)
From

Tt D

v

o

6@9’? S awn?; LS é’t , / .
e Seaes L )ESTHERED 771435

Depth Set at {mAfl)
From To

Typé 6f .Suealant Used
(Material and Jype}

rSp

.

Volume Placed
(At

o 7/

) F Tl tmrcl,

/T3S

2;64 SEAL

/ ey

I

Sand

Method of Construction

[J cable Tool
[} Rotary (Conventionat) £ Jetting
[ Rotary (Reverse) {1 Driving
[ Boring

] Air percussion

O Rther, specify Direct Push

{1 Diamond

[ bigging

[ Public [1 Commerciat
[ bomestic 1 Municipal
[ Livestock | Fest Hole
2 Irigation

[ Industrial

|:| Qther, specify

[7] Mot used
[0 bewatering
O Xomlorlng
[ Coeting & Air Conditioning

Inside Open Hole OR Material Wall Depth (mAY)
Diameter {Galvanized, Fibreglass, Thickness
{cmvin) | Concrete, Plastic, Stee) | (emin) From To
L
Pl ~ N
/s Yo |25 0 | @&
uction Record - Scree
CQuiside : Depth (m/Ai)
: Malterial
D;?gg;?r {Plaslic, Galvanized, Steel) Slot No. From To
| ~ i 1
/73 P Je, o [$<S'1139

{1 water Supply
[ Replacement well

[ Fest Hole

[ Recharge Well

(1 Dewatering Welt

) Observation and/or

onitoring Hole

[ Atteration
(Construction)

[ Abandoned,
Insufficient Supply

[ Abandoned, Poor
Water Quality

'] Abandoned, other,
specify

[.] Other, specify

After test of well yield, water was: Draw Down l;!ecovery
[ Clear and sand free Time| Water Level i Time | Water Level
(] Other, specify (min){  (mM)  i(min)| (mAY

- - n n 1| Static

if pumping discontinued, give reason: Lovel
1 1
Pump intake set at (m/At) 2 2
Pumping rate (¥min / GPM} 3 3
4 4

Duration of pumping :

hrs + min 5 5
Final water level end of pumping (mA? 10 10
If flowing give rate (Ymin / GEM) 13 15
20 20

Recommended pump depth {m/ft)

25 25

Recommended pump rate

{imin / GPM) 30 30

. 4 4

Well production {¥imin / GPM) 0 0

50 50

Disinfected?

[Jves [Ono B0 60

IHole Diaméet
Water found at DepthKind of Water: [ |Frash [_Untested Depth (m/fl) Diameter
. From To (crvin)
(m/) [1Gas|{[JOther, specify ___ 7<
Water found at Depth | Kind of Water; {_]Fresh [_]Untested 9 /3 'S L/

{m/t) [1Gas

CJotner, specify

Water found at Depth
{m/) [ Gas

King of Water; [_|Fresh {_}Untested
l:]Oiher, specify

d Well Technicia

Busmess Name of We]l Contractorm N

Strata Sojil Sampling Inc.

We'l.l Contracior’s Licence No.

V2141

Please prowde a rnap below followmg instructions on the back

Business Address (Street Number/Name}) Municipality Comments: General contractor:
147-2 West Beaver Creek Road Richmond Hilll : ‘ .
Province Posial Code Business E-mail Address Pinchin EnVlronmental
‘Ontario L4B| 1C6 wrecords@stratasoil.co[wwowme Date Package Deliverad
Bus.Telephone No. (inc. area code) | Name of Well Technician (Last N Ve First Name} g'agkn;gaeon L
de!'vered LR NI I [
i QDE{’_VQZH'QBC 41 7 (/{,?K M/ ; Date Work Completed
Wall Technician’s Licance Mo. {Si Date S bmitted D Yes
v ! 22)) DI}y | O 12 f 2

0508E (2007112)

Ministrv’s Conv


DHansen
Text Box
Well No. 7174339


S

CANDEC BOREHOLE PARKING
(1999)

LEGEND
b
]
9~ MONITORING WELL

PROPOSED MONITORING APPROXIMATE
WELL LOCATION SITE BOUNDARY

[5] PROPOSED GEOPHYSICAL| ™, /
=4 SURVEY AREA y,
S RN
< o,
. AYA BUILDING

KITCHENS

%H{H/% ) W e

£

VACANT
LAND

RAILROAD
TRACKS

INFERRED
GROUNDWATER
/ FLOW DIRECTION
PROJECT NAME

PHASE 1l ENVIRONMENTAL SITE ASSESSMENT

CLIENT NAME
BUSINESS DEVELOPMENT BANK OF CANADA
P INCHIN PROJECT LOCATION
1550 CATERPILLAR ROAD, MISSISSAUGA, ONTARIO

ENVIRONMENTAL FIGURE NAME FIGURE NO.
MONITORING WELL LOCATION PLAN

APPROXIMATE SCALE  [PROJECT NO. DATE 1
AS SHOWN 71421.001 NOV. 2011

2 333 "Z/LB'B@:(% 214 339G Qq;gq_(l

- N T - T N i pEC 30 10N



"~ Well No. 7174340

z ol Ont 3 r] 0 Ministry of [Well Tag No. (Prace Srfcff_er and/or Print Below) We Il Record
the Environment T = n Regulation 903 Ontario Water Resources Act
ag#: A122453 A 127.4<3 :

] Metric ﬁimp

Measurements recorded in:

l.firsi. Name Last NameIOrganzzahon / E-mail Address [} Well Constructed
/ [,A.) { ,l// e~ by Well Owner
Mailing Address (Street NurnberINarne‘} ¢ Municipality Province Postal Code Telephone No. (inc. area code)
A’:/C«é 551 ) |

ownship

1550 Caterplllar Road
County/Disfrict/Municipality City/Tfown/Village Province Postal Code

Mississauga Ontario |1 [i
UTM Coordinales | Zone !Easnng Northing Municipal Plan and Sublct Number Other

veo (8131 /1204171512131 He1213101912 WKQ=004492

Qverburden‘and. Bedrock Materials/Abandonment Sealing Record [ses insiridlions on the back of this form,

General Colour Mast Common Material Other Materials General Description Fmrl?qeplh (m’fr%

é;&me Sandd s O |6’
é%ééﬁf S (;gghf e 47 %7
Giegl] | Sumes ) g' /D'

= A =

Résultsof Well:Yield Testing

Depth ‘Set at.(m/fr) Type of Sealgznt Used Volume Placed After test of well yield, water was: Draw Bown Recovery
From To {Material and Type) . {m3/t3) [ Clear and sand free Time | Water Level i Time | Water Level
) / » Uéu / ;7 (/g/ [ Other, specify (min)|  (mA)  [(min)| (mA)
AL —— - - T Static
/ ] L/ 7 If pumping discontinued, give reason: Lovel
1
Al /N Nb :
/ MQ Pump intake set at (m/?) 2 2
: PUMPping rate (Wmin / GPM) 3 3
!:I Cable Tool [1 piamond 3 Public {7 commercial [J Not used Boration oF . 4 4
[ Rotary {Conventional) [ Jetting [ pomestic [J Muniipal [ Dewatering | | ©-T2°" 97 PUmPING 5 s
[ Rotary {Reverse) [ Driving [] Livestock E]Xest Hole [CMonitoring || —— hrs+____ min
[ Boring [ Digging {7 trrigation [[J Cooling & A¥r Conditioning Final water level end of pumping (m/) 10 10
[0 air percussion Di ¢ O tndustrial
i ilrec i
[TQuher. speciy _LEECE PUSh | [ Other, speoity if flowing give rate (Vmin / GPM) 15 15
onstriiction Record = Casin 20 20
Dlnsid«ta Open Hole OR Material wall Depth {mA) [ water Supply Recommended pump depth (m/%)
iameter | (Galvanized, Fibreglass, Thickness It
{criny | Concrete, Piastic, Steel) | (o From To D R:g:c;:'am We 25 25
i ) E}g Recammended pump rate
/- S’ ! ?{/(7 p ﬁ 0 S’ Recharge Weli fiimin / GPM) 30 30
J — [] Dewatering Well o 0 0
Mbs?g?tic'f';alnd"or Well production (¥min / GFM)
onitoring Hole
] Alteration — > 50 50
(Construction) Disinfected?
] Abandoned, Lves [l Mo 60 60

Insufficient Supply

_ Construction F [ Abandoned, Poor | L ‘Map of WelliLocation:

Outside Material Depth (m/t) Water Quality P!ease prowde a map below following instructions on the back
Diameter (Plastic, Galvanized, Stesyy] SOt No. Erom To [ Abandoned, other,

(emvin) specify

[ Pue. 110 1 S0

[ other, spacify

i

Water found at Depth|Kind of Water: [[JFresh [ JUntested Depth {mAt) Diameter
. From To (omvin)
(m/t) [1Gas| [ Other, specify _________ 5 o
Water found at Depth |Kind of Water: [_|Frash [_|Untested O /D g 73
(mit) [ 1Gas| JOther, specify M
Water found at Depth |Kind of Water: [_[Fresh {_|Uniested
{mft) { ] Gas | [} Other, specify

Weli Contractor and Well Tech

Business Name of Well Contractor Well Contractor's Licence No.
Strata Soil Sampling Inc. 7.2 8 1]
Business Address (Street Number/Name) Municipatity Comments: c
_ i : eneral contractor:
147-2 West Beaver Creek Road Richmond Hill
Province Postat Cade Business E-mail Address Pinchin EnVlronmental
Ontario | L|4 3 ]_(_T, ) wrecords@stratasoil. Comn y\n;eli ov:_ner's Date Package Delivered
Bus.Telephone No. (inc. area code} {Name of Well Technician (Last Name, First Name) 'F’,‘a?:km;ge"” PN T ol
_ delivered N LI O B0 S Mo
9 q5+ 716 4 p 3 O 4 ] Mf A i\\" M LP elvere Date Work Completed

Well Technician’s Licence No. |Signature idn and/or Contractor|Date Submitted [ Yes
DL HIR x@%@c—— Toll Aok B s Adsl2).

d506E (2007/12) @ Queen's Printer for Ontario, 2007 Minisfrv’s Conv



DHansen
Text Box
Well No. 7174340


& j'Ontario

Measurements recorded in:

Well No. 7174341

Ministry of
the Environment

[ Metric h}mpel

Well Owi

First Name

Last Name / Qrganization

T )l Foops

|Well Tag No. (Place Sticker and/or Print Below)

Tagh: A122516 ;5 </

Well Record

Regulation 803 Ontario Water Resources Act

gﬂjﬂpageug_ of4é_

[e

E-mail Address

] wWell Constructed
by Well Owner

Mailing Address (Street Number/Name)

[“.Z/

Municipzlity

1SRV

A.&dress of Well Location (St

rest Nurnb.er/'Nam‘e)

1550 Caterpillar Road

Postal Code

LSSLS

Province

|

Telephone No. {inc. area code)

I

L]

Conce

County/District/Municipality City/Town/Village Province Postal Code
Mississauga Ontario NN t
UTM Coordinates | Zone , Easting Northing Municipal Plan and Sublot Number Other WKQ 004 492
NAD | 831 f{ Zrﬁﬁ A% 1016(L » ot

Qve‘tﬁ'ﬁﬁrdéhié,ti..si..-.ﬁ.e.drpcis,,..

Matefials/Abandonme

ealing Recol

(seeinstric

General Colour

Most Common Material

Other Materials

Gef}eral Description

Depth (m/ﬁ)
From

W)

i lorsr

O

é i

g?

(n 2]

Defﬁth Set at (mAi}

Type of Sealant Used

_ Resuitsiof. Well Yield Testin

Volume Piaced
From To {Material and Type) ; l{¥iivi
i i
o ! Cenccc ke, / Elflensd
’ ! ] !/‘-&(_&s//
(o
T - - B
7' 0" N
— ~—
§:] Cable Took |:| Diamong [ Public ] cCommercial [ Not used
[ JRotary {Conventional) [ Jetting [l Domestic 1 Municipal [] bewatering
] Retary (Reverse) [[J Driving [ Livestack [J<Fsst Hote [C]onitoring
[JBoring [ pigging M irrigation [J Cooling & Air Cenditioning
O air percussion £ Industrial
COwther, specify_Direct Push | [~ Other, specify

| Construction Record = Casing

Dinside Open Hole OR Material Wal Depth (m/f) [ water Supply
fameter | {Galvanized, Fibreglass, | Thickness
(cmvin) Concrete, Plastic, Steel) femin) From To (] Replacement Wel
o o D est Hole
(7 ("\) B 1 | T'Recharge well
[ C |28 ©

] Dewatering Well
hservation andfor

cnitoring Hole

[ Atteration
(Construction)

onstriction Rec:

Qulside
Diameter
{crmiin)

Material

(Plastic, Galvanized, Steei)

Depth (it}
To

From

[[] Abandoned,
Insufficient Supply

[] Abandoned, Poor
Water Quality

] Abandoned, other,
specify

ff/V(’ /

g I

[] other, specify

After test of well yield, water was: DOraw Down Recovery
[ Clear and sand free Time | Water Level | Time | Water Level
(7] Other, specify (mic} | (mf)  |(min)|  (mA)

- - - T — | Static
If pumping discontinued, give reason: Level
1 1
Pump intake set at (mAt) 2 2
Pumping rate (/min/ GPM) 3 3
4 4
Duration of pumping
hrs + min 8 5
Final water levet end of pumping (m/”) 10 10
If flowing give rate (Vmin / GEM) 15 15
20 20

Recommended pump depth (m/t)

25 25

Recommended pump rate

(min / GPM) 30 30

- 40
Well production (min / GPM) 40
50 50

Disinfected?

[1ves [INo 60 60

e Diamet:
Water found at Depth |Kind of Water: [_JFresh [_]Untested Depth {m/f) Diameter
. From To (cmvin}
(m/ft) [ ]1Gas | [_1Other, specify i W
Water found at Depth |Kind of Water: JFresh [ Untested ) 1) g 25
(m/f) T Gas | []Other, spacify
Water found at Depth |Kind of Water: [_|Fresh [ |Untested
(m/t) {_1Gas | [JOther, specify

A Well.Co

ntractorand.Well:Technici

Busmess Name of Well Contractor

Wé!i KCcntractor’s Licence No,

iMap of- Well Locatio

PIease prowde a map below following instructions on the back

See M
By 73

Strata Soil Sampling Inc. 12 14 1]
Business Address (Street Number/Name) Municipality Commenis: General cont £
_ . X ) ractor:
147-2 West Beaver Creek Road Richmond Hill
Province Postal Code Business E-mail Address Pinchin EnVlronmental
Ontario I ]'_|4 ];B 1q_': 6 wrecords@stratasoil . com|Wel owners |Date Package Delivered iUse’
- .. - information
Bus.Telephone No. (inc. area cods) |Name of Well Technician (Last Namg, First Name) package el b | , Faw! w1
sqsk7sa-ozon | | g, N / %_‘_’_ delvered ek ConpT—
Weli Technician’s Licence No. |Sjgnature ofTe ian @nd/or Contractor|Date Submitted [] Yes
- . > VOB el B 12l 42)
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DHansen
Text Box
Well No. 7174341


D" Ontario

Measurements recorded in:

Ministry of
the Environment

[ Metric E’Imperiat

Well Gwine

s Informati

First Name

“Well No. 7174343

|Well Tag No. (Place Sticker and/or Frint Below)

Tag#: A126482 A 7(4¥Z

Well Record

Page

Regulation 903 Ontario Water %sources Act

7

?/Q?

of

Last Name / Orgamzatlun

yaNY

w4

E-mail Address

[1 Well Constructed
by Well Owner

Mailing Address {Street Number/Name) !

/961 Gaore (onnts

MUnicipaftty

Province Postal Code

USISI SI3

Telephone No. (inc. area code}

EEEEN

Address df'.Wéll"l;oc‘at'ion (S réé N‘urﬁ er/Name} Township Lot Concession
1550 Caterpillar Road
County/District’/Municipality City/Town/Village Province Postal Code
Mississauga Ontario N |t
UTM Coordinates Zone Eashng Northing Municipal Plan and Sublot Number Other
W
neo 81311 7 (3 (1S 1 5114 %zﬁmmﬂ- KQ-004452

Overburden’and: Bedrock Materlalsmbando

General Colour

Most Common Material

Other Materlals

Genaeral Description

Dep
From

th (m/ff}

o)

Sl

g’i

é‘w{

e

g!

=3

ST

AIELSTHEAT

0

o4

(ngesy
/

S;ywﬂﬁ

Depth Set at (m/f)
From To

Type of Sealanf Used
{Material and Type)

.

fWellYield Testin

Volume Placed
(/)

h

@A}%A’L,

CaoplD

[ cable Toal
[ Rotary (Conventionaly {7 Jetting

[ Rotary (Reverse)
O Boring
[ Air percussion

[T@ther, specify __Direct Push

[] Diamond 1 Public
1 comestic
1 Driving [ Livestack
[ pigging 3 Iigation
(3 Industrial
[[] Other, specify

() commercial 7] Mot used
[} Municipat [ Dewatering
[[1+Fest Hale [O-Monitoring
f_1"Cooling & Air Conditiching

Gnstraciion Record - Casin

tatus of Well

Dlnside Open Hole OR Material Wall Deptf (mA) [ water Supply
fameter | (Galvanized, Fibreglass, | Thickness

{crmfin) Concrete, Plastic, Steel} {ermving From To E R::Jtlzc:ll;'lent wel
/ - g 1 ?\Ia ,%’{ 0 /_) ! [I*Recharge Well

{ o b [ Dewatering Well

D}absewation andfor

oriforing Hole

[ Alteration
(Construction)

(] Abandened,
Insufficient Supply

[] Abandoned, Poor

Outside : Depth (mdft} Watter Quality
- Materiat P!
Diametar . h Slot No.
(Plastic, Galvanized, Steef) From T {..] Abandoned, other,
fomAn) ° specily
[’ e (o | & |11’
7 & t * [ other, spscify

Aﬂer test of well vield, water was: Draw Down Recovery
{7] Clear and sand free Time| Water Level | Time| Water Level
] Other, specify (min)| (M) |(min)| (W

- - - T - | Static
If pumping discontinued, give reason; Level
1 1
Pump intzke set at {m/f) 2 2
Pumping rate (min / GPM) 3 3
4 4
Buration of pumping
hrs + min 5 5
Final water level end of pumping (mA) 10 10
If flowing give rate Uimin / GPM) 15 15
20 20

Recommended pump depih (m/ft)

25 25

Recommended pump rate

(¥min 7 GPM) 30 30

Well p;oduction (Vmin 7 GPM) 40 40

50 50

Disinfected?

Cyves [lNo 60 60

Water found at Depth
{mf) [ [Gas

Kind of Water: [ IFresh [JUntested

[other, specify

{ervin}

Diameter

Water found at Depth
(mA) [ 1Gas

Kind of Water: [ |Fresh [ }Untested
[CJ0ther, specify

325

Water found ai Depth
(m/) [1Gas

Kind of Water: [ |Fresh [_}Untested
I:l Other, specify

Business Name of We]l Contractor

Strata Soil Sampling Inc.

Well

7.2 14 1l

tractor’s Licence No.

Map of WelliLocatio

PIease provide a map below following instructions on the back.

Business Address (Street Number/Name)

147-2 West Beaver Creek Road _Richmond Hill

Municipality

Province
Ontario

Postal Code

| L4B 1¢6

Business E-mait Address
wrecords@stratasoil . com

Bus.Telephone No. (ine. area code)

| Bg5t764-1830

e

Name of Well Technictan (Last Name, First Name)

Mty NMike

Well Technician's Licence No,

VAVAA

Signature

Tech |an‘andlorContractor
Lt S

OF| Date Submitted

ZENB TS

2T

Comments;
General contractor:
Pinchin Env1ronm®nf23
Well owner's | Date Package Deliverad
information
package ool v | im |Mi Riln)
delivered MR S A It s
Fate WOk Compretet |
] Yes ate WOk G0 .
Gy 2o 1B
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DHansen
Text Box
Well No. 7174343


(c> é - Well No. 7219359
N E — < Py
3 S Well Record

g -
pf,_ Ontarlo Ministry of IWell Tag No. (Place Sticker and/or Print Below)
the Environment y, D é) egulation 903 Ontario Water Resources Act

Tag#: A1 6081 2 £ ]/ f@i y Page of

Measurements recorded in: [ Metric mperia!

Well Owner’s Information

First Name Last Name / Orgamzat!on { E-mail Address [} Well Constructed
T e Coming Seneret 0N by Well Owner

Mailing Address (Street Number/Name) uc;pa!tty Provmce/ Postal Code Telephone No. (inc. area code) |

- 9 g& '9 T I U
AU Y CQ:WH/M Hg ik SSSpegn. | OO LGAOPIL L[]
Well Location
Address of Well Location (Street Number/Name) Township Lot Concession

{00 Dundas Street East
County/District/Municipality City/Town/Village Province Postal Code
Mississauga Ontario L] }I

UTM Coordinates | Zone Eastmg Northing Municipal Plan and Sublot Number Other WP\QM""OO 6 L)f)

wo 513 | A6 3 00l 337334 N

Overburden and Bedrock Materlals/Abandonment Sealing Record (see instructions orithe back of this form)
General Colour Most Common Material Other Materials General Description Frog‘epth (m/ft) h

Dlel/ Fil] ‘ HEN
jeut | Sty 2andl 38 _
Gy  wettelrd Shol € o 105

Annular Space Results of Well Yield Testing
P
Depth Set at (m/f) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material-and Type) 2 (mP/t) 7] Clear and sand free Time | Water Level | Time | Water Level
(ﬂ\ 1 o A5 [ Other, specify (min) | (mA) - |(min)|  (mAY
. QG | R hrunt /00€f@, .
“/ ) A ) ' - A\ ' ; If pumping discontinued, give reason: Etam;‘
05 55 bensen |
= { 6 g { g 1 , 1
9C3 W 5@ ﬁ ‘ Pump intake set at (m/ft) 2 5
Pumping rate (Vmin/ GPM 3 3
Method of Construction Well Use umping rate. (viin / GPM)
[Tl Cable Tool [T} Diamond =] Public [Z1 Commercial ] Notused Surat ’ _ 4 4
1 Rotary (Conventionat)y - [JJetting [l Domestic -] Municipal [] Dewatering dration-of pumping . 5
[T Rotary (Reverse) [ Driving [ Livestock ] Test Hole E] Ménitoring | | chrs+ min 5
I Boring [T Digging [ irrigation [] Cooling & Air Conditioning Final water level end of pumping (m/) 10 10
] Air percussion nt £ Push [Jindustrial
p LDLTeCT Pul i
(] Qther, specify - LA L8 EUSH [T Other, specify. If flowing ‘give rate (Vmin / GPM) 15 15
Construction Record - Casing Status of Well 20 20
inside Open Hole OR Material Wall Depth (m/ft) L] water Supply Recommended pump depth (m/ft)
Diameter | (Galvanized, Fibreglass, | - Thickness
(cmvin) Concrete Plastic, Steel) {crin) From To = Reyplacement el 25 25
s ’ ! L] Tt Hole Recommended pump rate
:2 {/ (/C O «;,_,g O 6,q ] Recharge Well (Vmin'/ GPM) 30 30
: [] Dewatering Well 15
(] Gpservation andfor | FWell production (Vmin / GPM) 40
Momtonng Hole
1 Alteration - 50 50
(Construction) Disinfected?
[ Abandoned, [1ves [No 60 60
- Insufficient Supply -
Construction Record - Screen [} Abandoned, Poor Map of Well Location
Outside : Depth (m7/f) Water Quality Please provide a map below following instructions on the back.
Diameter ; Matengi Slot No.
(emin) (Plastic, Galvanized, Steel) From To J /S\;:;g?ﬂed, other,
P ' ) an A ‘ e
25 P [0 65168
T [] other, specify s
Water Details Hole Diameter
Water found at Depth |Kind of Water: | |Fresh || Untested Depth (m/ft) Diameter
. F cmin '
(m/ft) |_Gas| __|Other, specify — (T’Q e RN v‘f?ﬂ/7 - )
Water found at Depth |Kind of Water: | |Fresh | |Untested O I \O/> 6 g Ifff} / /T/,.w"
(m/) [ 1Gas| [ IOther, specify /j ( Q\ .
Water found at Depth |Kind of Water: | |Fresh | | Untested
(m/ft) [ 1Gas| | _iOther, specify

Well Contractor and Well Technidian Information

Business Name of Well Contractor Well Contractor’s Licence No.

strata Soil Sampling Inc. 11341
Busineisb}Ar;dreNss (Street Number/Name) Municipality ‘ Comments: eneral contractor:

147-2 West Beaver Creek Road | Richmond Hilll 33 s on ‘

_ - , Bt chmond Hilf Pinchin Environmental
Province Postal Code Business E-mail Address

Ontaric | ff/i H \ﬂﬂ,( s wrecordslBastratasoil.cd Well owner's . | Date Package Delivered Ministry Use Only
Bus.Telephone No. (inc. area code} |Na f Well Technigian (Last Nagie First Name) gﬁgggan o e Audit Noz 1 8 5 - 6
| $OPB+7p4-8304 2 e M AKIL deliered — 062
L ; e fi AV L i gt Date Work Completed
Weli TechmctansLlcence No. |Signature of Le gtananiior go‘ Waetor Date Submitted E:] Yes é%%ﬂﬁ 2 B 2@?%

= WA TN (s \ iy Fé MO,‘? / 4
22 »¥ A I HetU oy Vo 1200 YO Hl
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ST. JOHN
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7 SITE
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_BLACK CONCRETE
STAINED STOCKPILES
GRAVEL
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BROS

AGGREGATES

[ INFERRED
. SHerh GROUNDWATER
~ SHELTERN FLOW DIRECTION

,,/

PROJECT NAME
PHASE | ENVIRONMENTAL SITE ASSESSMENT

CLIENT NAME

THE COMING GENERATION

-‘ PROJECT LOCATION
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PROPOSED MONITORING WELL LOCATION PLAN
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n 90k
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Well No. 7219360

e

}; Ministry of [Well Tag No. (Place Sticker and/or Print Below) S — fq 20 2 Well Record
L Ontano the Environment Regulation 903 Ontario Water Resources Act

" Tag#: A160810  {| (0310 roge o

Measurements recorded in:  [_] Metric %peria!
Well Owner’s Information

First Name Last Name / Organrzatlon E-mail Address ] Wel Constructed
TMG C‘le ﬂg G Q’\(’(’Oﬁ Q/\ A bvaeH Owner

Postal Code Telephone No. (inc. area code)

002455 ¢ alythi@ fg M5S0 Clspd

Well Location

Address of Well Location (Street Number/Name) Township Lot Concession
700 Dundas Street Fast
County/District/Municipality City/Town/Vi!Iage Province Postal Code Kf
Mississauga Ontario BREEE
UTM Coordinates ‘;Zone Easting Northing . Municipal Plan and Subiot Number Other WK (,2 OOGT50
NAD | 8 3‘ ‘,?7 l 2 [ 4 W?;QE?:?QiQ A D - & 02

Overburden and Be'drock Materials/Abandonment Sealing Record (see instructions on the back of this form)

¢ st Depth (m/f
General Colour Most Common Material Other Materials General Description Fromep (m f) i

Dows | P O 7
Brewn Sty Shag 3 F
GOy ey dhered Shalf - > )35

Annular Space Results of Well Yield Testing
Depth Set at (m/f) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material -and Type) (/i) [} Clear and sand free Time | Water Level | Time | Water Level
) Oth i (min) it min, ]
O |-G Pleishmund /oovlea 1 ove speol T e
/ If pumping discontinued, give reason: Lovel
~ 5 3
oy 2 7 5 Benseo | ; 1
M 5 gfg ~<a */)Q Pump intake set-at (m/f) 2 5
Pumping rate (/min/ GPM, 3 3
Method of Construction Well Use ping (V/min )
[7] Cable Tool [ Diariond [ Public [ Comimarcial D) Notused | |o e : 4 4
J Rotary (Conventional) O Jetting [ Domestic ] Muricipal [ Dewatering uration o1 pumping : 5 5
[] Rotary (Reverse) [] Driving [ Livestock 1 Test Hole L] Menitoring | | s rmin
"1 Boring [I Digging [ trrigation [T Cooling & Air Conditioning Final water level end of pumping (m/)|| . 4 10
{1 Air percussion - £ push [T industrial
i JLrec us ;
[1Gther, specify LIS [} Other, specify If flowing give rate (Ymin / GPM) 15 15
Construction Record - Casing Status of Well 0 20
Dlnside Open Hole OR Material Wall Depth (m/f) [ water Supply Recommended pump depth (m/)
iameter | (Galvanized, Fibreglass, Thickness
(crmin) Concrete, Plastic, Steel) (cmvin) From To g R?ga::ﬁment el 25 25
“> A | THst Hole Recommended pump rate
< L// O“& g)( (7, [ Recharge Well (min / GPM) 30 30
e [] Dewatering Well 40
[ Qpservation andfor | F'Well production (Vmin / GFM) 40
Ménitoring Hole
[1 Alteration - 5 50 50
(Construction) Dlsmfected.» .
[ Abandoned, [Jyes [INo 60 60
: Insufficient Supply -
Construction Record - Screen [T Abandoned, Poor Map of Well Location
Outside Material Depth (m/ft) Water Quality Please provide a map below following instructions on the back.
Diameter (Plastic, Galvanized, Steel Slot No. "] Abandoned, other
(cm/in) , - Steel) From To ' ' '
= I , i ‘ - specify
25 L0 110 @5 Rs| T S
[] Other, specify £ o ﬁ/ 6 / /f / 7 01 &’
.,zf» -

Water Detail Hole Diameter

Water found at Depth |Kind of Water: | |Fresh | |Untested Depth (m/ft) Diameter
(m/ft) | |Gas| [ |Other, spectfy o From To /..—‘ (cmﬁn)\ / ' e !\

Water found at Depth | Kind of Water: [ Fresh Untested D ( ?17 6 /::‘7 [1/ S’
(m/ft) [ IGas | Other, specify _ / o

Water found at Depth | Kind of Water: | Fresh Untested
(m/ft) [ _|Gas|[_|Other, specify

Well Contractor and Well Technician Information

Business Name of Well Contractor Well Contractor's Licence No.

strata Soil Sampling Inc. WA S
Business Address (Street Number/Name) Municipality Comments: Ceneral

A7 e , . o ) e

147-2 West B caver Creek Road |[Rict waonad Hilg Pinchin BErnvirvroenment s
Province Postal Code Business E-mail Address inchin Environment:

R T } d ~y g o P . s ; -

untario }L{ﬁ B 1 1) wrecards ratasoil ., oo gf@/\/"cell ovt{ners Date Package Delivered Ministry Use Only

information

Busfl"ek?!)hqnewl;\low. ’(iﬁcA ?r?a ;ode) Namg of Well Techfiitian (Last Flrst Name) package \ [ ; Audit NOZ 1 8 5 S 6 3
Lo jﬂg%}* J -G03R0 ! delivered skt

fH4-9304 -
! i T“ % X { iy Date Work Completed

Well Technician's Licence No. | Signatyge nj or (bn .Qgte Submstted [ ]Yes ~F i gy e e
SR b Il SN (M,M\ 0w [Ro( O3 @GR 23 20

0506E (2007/12)  ® Queen’s Printer for Ontario, 2007 UM&mstry s Copy
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LEGEND

MULTI~TENANT
MTC cOMMERCIAL

MULTI=TENANT

MTR RESIDENTIAL #707

ST. JOHN'S
TuN DIXIE UNION
CEMETERY

APPROXIMATE
LOCATION OF
FORMER BUILDING ./,

ST. JOHN
THE BAPTIST
CHURCH

e
: i
s
o #
%

S CREMATORIUM ™./

WELDING
LT0,

CBLACK CONCRETE
STAINED <::j> STOCKPILES
GRAVEL ,

__ APPROXIMATE #2495-2531
SITE BOUNDARY  FRANCESCHINI
BROS

AGGREGATES

APPROXIMATE SCALE

INFERRED
@ GROUNDWATER
FLOW DIRECTION
PROJECT NAME

PHASE | ENVIRONMENTAL SITE ASSESSMENT

CLIENT NAME

THE COMING GENERATION

PROJECT LOCATION

L] 700 DUNDAS STREET EAST, MISSISSAUGA, ONTARIO
EETJ\fIIQ()FJB&EETQUF!&I,

FIGURE NAME FIGURE NO.
PROPOSED MONITORING WELL LOCATION PLAN

APPROXIMATE SCALE | PROJECT NO. DATE 1
AS SHOWN 88381.001 FEB. 2014
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Overburden and Bedrock Materials Interval W' 72z

General Most Common Other General Depth Depth
Colour Material Materials Description From To
BRWN FILL FSND LOOS 0m 9m

GREY SHLE PCKD gm 49 m


DHansen
Text Box
Well No. 7224923


Overburden and Bedrock Materials Interval

Well No. 7235321

General
Colour

BRWN

ERWN

Most Common
Material

FILL

SAND

Other
Materials

GRVL

SILT

General
Description

LOOS

LOOS

Depth
From

0ft

5t

Depth
To

5Tt

10 ft


DHansen
Text Box
Well No. 7235321


Overburden and Bedrock Materials Interval

Well No. 7243628

General
Colour

BLCK

BRWN

BRWN

GREY

Most Common
Material

SAND

SILT

SHLE

Other
Materials

GRVL

CLAY

General
Description

SAND

WTHD

Depth
From

0ft
3ft
3ft

114

Depth
To

3ft
3ft
11 ft

251


DHansen
Text Box
Well No. 7243628


Overburden and Bedrock Materials Interval

General
Colour

BRWN

GREY

Most Common
Material

SAND

SHLE

Other
Materials

GRVL

General
Description

STNS

Depth
From

0 ft

1

Well No. 7250184
Depth
To
11 ft

14 Tt


DHansen
Text Box
Well No. 7250184


Overburden and Bedrock Materials Interval

Well No. 7277204

General Most Common Other General Depth Depth

Colour Material Materials Description From To
SNDS 0 ft 1 ft

BRWN SAND LOOS 1ft 9ft

GREY SAND S ft 151


DHansen
Text Box
Well No. 7277204


Overburden and Bedrock Materials Interval

General
Colour

BRWN

BRWN

BRWN

Most Common
Material

SAND

SAND

SILT

Other
Materials

GRVL

CLAY

General
Description

PCKD
LOOS

DN5SE

Well No. 7277560

Depth Depth

From To
Om g m
Jm 4m

4m 45m


DHansen
Text Box
Well No. 7277560


Well No. 7296239

). Ministry of the Environment  Tiifell Tag Ne. (Place Sticker and/or Print Below) il Record
)V @nt&ﬁ@ and Climate Change ) . .
/{g . Z 3 b, 5 65 5 ) Regulation 903 Ontario Water Resources Act
Measurements recorded in:  [] Metric Eﬁsperial Page f of |

oS O rel [ oeaton (Sheet Numoar o m— L — T —————

23 Z 7 Ste~ateyod £ - L- -~

Cganty/DistrictMugicipality City/Town/Village Province Postal Code
- /1155 55009 Ontario | | | | | | |

UTM Coordinates| Zone | Easting
nao 813 7111 |5 2|2
Overburdenand Bedrock, Mater;alsmbandanment Seasmg Reccs’d {seeinstructionson the back of this o)

General Colour Most Commen Material Other Materials General Descraptson Fmg)qep'ﬁh (m T)

6/0WA el S0Pt 0‘ - 5'
Gre b S+ Clet | 5 7

Northing Municipal Flan and Subsot Number Other

: ezt ARDUIETBpEeR T : s ; 2 Results of Well Yield Testing STl
Depth Setat (m/ft) Type of Sealant Used Volume Placed Aftﬂr test of weii y|e!d water was: Draw Down RSCOVED/
From (Material and Type) (/) 1 Clear and sand free Time | Water Level | Time | Walgf Level
[ Other, specify {rin} (mA {min) (it
O l C't/m &t #‘ = . n - T —1{ Static
T If pumping discontinued, give reason: Level /
1 6 / . eve
3 entony /s&
T J 1 1
3 =7 SHita S~ Pump intake sel at (m/) 5 / 5
T " r— - — Pumping rate (Vmin/ GPM) 3 3
i Method sof Construction | o s el ge oo i
[JCableTool [l Diamond [ Puslic [ Commercii O Notused |1 e 4 4
otary (Conventional) 1 Jetting ] Domestic M Municipat ] pawatering N i 5 5
"] Rotary (Reverse) T} Oriving ] Livestock [ fest Hole fienioring 11— hre+  min
oring [ Digging {71 Irigation ("} Cooling & Ak Canditioning Final water level end of pumping (; 10 10
"] Air percussion 7] industrial
L] Other spectly o | [ Other specly IF flowing give rate (ifin/ GP 15 15
L Construction Record - Casing o] o Status -of Well o 20 20
Inside Open Hole OR Materia Waill Depth (mA} ] water Supply Recommended pump gépth (mAY)
Diameter | {(Galvanized, Fibreglass, | Thickness o eplacement Well
{cmin} | Concrete, Plastic, Stesl) (crming From e g%; Hole 25 25
N BN - Recommended plmp rate g 20
2 ;'dfa Stic £ 3 3 " Recharge Well (ki / GPM)
< [ Dewatering Weit -
) 7 40 40
= Observation andior | "Wl progliciion (i / GV
honitoring Hole 50 50
[T Alteration s 5
(Construction} Digififected? &0 &0
[J Abandcned, /% Yes D No
- - : — Insufficient Supply
G Construstion Reeord <Sereen - M Apandoned, Poor ; s 4 Map of Well Location :
E()?utsidte Materiat St Depth (m/) Water Quality Please prowde & map below following instructions on the back
(:;r;’\;n)er {Plastic, Galvanizad, Steel) Gt From To O ?;:;g/med’ other, . jFx.-nr.n& &\“

4 e 514 ,die | 3017

[[] Other, specify

s nE s Water Details : B
Water found at Depth Kmd of Water: DFresh mUntested Depth (m/ft) Duameter

T /0
V‘U, / A (m/) []Gas [[]Other, specify From C: (Cm.in)
Water found at Depth (Kind of Water: [_]Fresh [_]Untested ) 7 5

(m/t} T Gas| [|Other, specify
Weter found at Depth | Kind of Water: [ ]Fresh [ JUntested

(m/ﬁ) jGas [ |Other, specify

2 Well Coniractorangd Well Technician Information:

BQSlness Name of We“fl' Contractor We!l Contracto.ré L;oence No. : .
§ Lo L, i
ﬂfdd,“jl f/lufroe\ﬂ’lm-ﬂc:.} ﬁf Uw"” |3 ]Z ‘0
Business Address {Street Number/Name) %\fiumqpahty Comments:
37 Stim-w (e el ﬂ/,qu. 5% h*’/m"j
Province . Postal Code Business E-mail Address
OU N 5K |C J |5‘ 5:::-.}\ M?&MJBI-W\ \ Cirre Well owner's | Date Package Delivered somiimistry Use Only 70
Bus.Telephone No. (inc. area code) |Name of Weil Technician (Last NameFirst Name} ?;22;29“ L | ‘ E.:.: ’ i N ‘ - Audst No wﬁ 8 g g EEN
3 \wm op 75| Dowsson, Mettiec, E;;te'w;rke;@.ete;‘ ) m
Weil Technician sgence No. |Sigrature of Technician and/or Contracton Date Submrﬁed [} Yes U l Zm?
\ /;‘ A e Tl QJ A @‘94’\ b-g B/NO Z‘ 0| U ‘ 7 @;gl :?E'ce've;

0506E (2014:11) Winistry's Copy ) : © Queen's Printer for Ontario, 2014


DHansen
Text Box
Well No. 7296239


Well No. 7296241

P),_.
Ministry of the Environment  [\#fel Tag No. (Flace Sticker and/or Print Below) ' YVWiell Or
z}’ Gﬁt@ﬂ@ and Climate Change . ) ell Record
A ) Z ; Ck C‘ Regulation 903 Ontario Water Resources Act
Measurements recorded in: [ ] Metric E%perial - 3 0 ! Page ‘ of J

ress of Well Location {Street jmben’Name Township l.ot Concession
0% 77 Stenterd £J - -
County/Districthuni@lity City/Town/Village Province Postal Code
p— /hf‘Sj;'Sjcau‘j.a_ Ontario L L] ‘
UTM Coordinates Zone Easting Northing Municipal Plan and Stblot Number Other
NAD\8\3 ks IZ’|$IZ |3|0

General Colour Most Common Material | Other Materials General Descrlptlon FmPnEPth (m/.lfl‘)

gﬁavﬂ‘ Seem A = / d 3:
Grer | Shele | | 2 |5

L o e AT Bpate il i i e R Results 'of Well Yield Testing
Depth Set at (m/ft) Type of Sealant Used Volume Piaced Artertest ofwe!E y|r=|d water was: Braw Down RSCOVGDP’

From (Material and Typa) (/) [ Clear and sand iree 'ﬁnjle Water Level | Time | Walgf Level
«/ : [ Gther, specify {min} (mAt  |(min) it
L/ ﬁ l CZ/‘/‘-( /")é /&/\‘710/‘- /4« o 7

If pumping discontinued, give reason: Level
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GREY CLAY 0 ft 5 ft
CLAY 5 ft 10ft
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Central Mississauga Wastewater Desktop

APPENDIX C

Soil and Bedrock Parameters
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Table C 1: Preliminary Soil Parameters for Design

Coefficient of Lateral

. . Internal Earth Pressure Undrained .
. Soil Unit o Elastic . ,
Soil Typet Approximate Weight?, y Friction _ _ Shear Modulus Pmsspn s
Depths (kN/m3') Angle, Active, At Passive, Strength, (MPa) Ratio
D (°) K33 Rest, Kn sy (kPa)
Ko
Ground Surface Not
Granular (non-cohesive) Fill | to a depth of 1.5 18to 20 2910 30 0.4 0.5 2.8 . 510 15 0.4
m applicable
Ground Surface
Cohesive Fill to a depth of 0.8 17 to 19 2810 29 0.4 0.5 2.8 15 to 40 5to0 10 0.5
m
Very loose to dense silt to 0.4to 29to Not
silty sand 0.5mto4.0m 18to 21 29to 32 03 0.5 33 Applicable 21040 0.4
Very soft to stiff silty clay | 1.5mto4.5m 171020 | 271030 0'04:;0 0.5 2;8" 10 to 50 51t0 25 0.5
Very stiff to hard cohesive 4.1mto 201022 |31t034| 03 |92 3110 1 7545300 | 5010125 | 041005
till bedrock surface 0.4 3.7
Very stiff to hard silty clay |, o1 75 19t022 |30t033| 03 05 | 30 116010200 | 7510150 | 05t00.4
till / shale fragments 34

Notes:

1 — Cohesive soils are those which remain intact when rolled between the fingers. The term cohesive describes a soil which has an undrained shear strength. Granular (non-cohesive) soils
may include both coarse grained and/or fine grained constituents, and are soils that fall apart when not confined.

2 — The effective unit weight (i.e. y'=Ypuk— Ywater) Should be used below the groundwater table.

3 — Geotechnical literature suggests that in situ horizontal stresses at-rest, often described in terms of the ratio of in situ horizontal to vertical effective stress (ko), within heavily over-
consolidated glacial tills, may be higher and on the order of 1 or greater. Because of excavation processes, such high lateral stresses will likely be relieved to some degree. Although active
stresses may be developed during excavation, relieving the in situ stresses at-rest, the permanent underground structures will likely be restrained against displacement and there may be
some long term re-establishment of in situ stresses that are closer to the initial conditions. It should be noted however, that past construction of underground structures within the Greater
Toronto Area have been successfully designed with a k, of about 0.5. Once the detailed design and construction methods have be finalized further refinement of k, can should be considered.
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Table C 2: Preliminary Bedrock Parameters for Design

Fractured/Moderately

. . Fresh to Slightly Weathered Hard Layers
Property (Unit) Weathered Shale at Bedrock Shale (Limestone/Siltstone)
Overburden Interface
Unit Weight (kN/m?) 22to 24 23.5t0 26.5 23.5t026.5
Uniaxial Compressive Strength, UCS 5 to 20 10 to 40 50 to 250
(MPa)

Young’s Modulus, E (GPa) 0.2t0 2.0 2t0 6 10to 40
Cerchar Abrasiveness 0.2t0 0.5 0.2t0 0.5 0.5t02.0

Slake Durability Index — 2" Cycle (%) 3510 80 60 to 85 Not Applicable

Note: Rock properties given above are for rock only. Moderately weathered bedrock can have up to 50% soil like material which will behave similar to a soil
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