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PART A

FOUNDATION INVESTIGATION REPORT

NOISE BARRIER WALLS

HIGHWAY 401 WESTBOUND CORE AND COLLECTOR LANES,
NEILSON ROAD TO WARDEN AVENUE, CITY OF TORONTO, ONTARIO

MTO G.W.P. 2162-11-00
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by WSP on behalf of the Ministry of Transportation, Ontario
(MTO) to provide foundation engineering services for the rehabilitation and operational improvements of the
Highway 401 westbound (WB) core and collector lanes, from Neilson Road to Warden Avenue in the City of Toronto,
Ontario (GWP 2162-11-00).

This report addresses the foundation investigation carried out for the proposed noise barrier walls associated with
the northward widening of Highway 401. This report was developed based on information from the 2018 (current)
investigation, supplemented with information from a 1966 (previous) foundation investigation completed by others
at the structure site, reported as follows:

m MTO GEOCRES No. 30M14-74: Report titled “Foundation Investigation Report for the Proposed Extension
of Hwy. #401 and Midland Ave. Crossing, Metropolitan Toronto, District #6, W.J. 66-F-87 - W.P. 260-61", by
DHO, Foundation Section, Materials and Testing Division, dated January 4, 1967;

The results of the 1966 investigation are also summarized in the following report:

m MTO GEOCRES No. 30M14-340: “Preliminary Foundation Investigation and Design Report, Retaining Walls,
Highway 401 Rehabilitation from Warden Avenue to Brock Road, Toronto, Ontario, W.O. 07-20012,” by Golder
Associates Ltd., dated April, 2012.

The Terms of Reference and Scope of Work for the foundation engineering services are outlined in MTO’s Request
for Proposal, dated November 21, 2016, which forms part of the Consultant Agreement (No. 2016-E-0009) for this
project. The work has been carried out in accordance with Golder's Supplementary Specialty Plan for foundation
engineering services for this project, dated July 10, 2017.

2.0 SITE DESCRIPTION

Based on the General Arrangement drawings for the noise barrier walls provided by WSP on September 12, 2018,
a description of each proposed Noise Barrier Wall is summarized below, and the locations of the proposed noise
barrier walls are shown on Drawings 1 to 3.

Noise Barrier Wall | Approximate Stationing Site Description

Number

Highway N/A An extension to the north of the existing noise barrier
401/Warden Ave wall along the west side of the ramp was proposed at
N-W ramp the time of the field work. Boreholes NB-01 and NB-

02 were advanced along the alignment of the
proposed wall extension, however this proposed wall
has since been removed from this contract.

NBW 1 Hwy 401 Station 21+325 to NBW 1 extends from the east side of the Hwy
Warden Ave N-W Station 21+590 401/Warden Ave. interchange, eastward along the
Ramp north side of Hwy 401 for about

265 m, between the widened highway and the
adjacent residential properties.

O GOLDER 1
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Noise Barrier Wall | Approximate Stationing Site Description

Number

NBW 2 Hwy 401 Station 23+775 to NBW 2 extends from the east side of the Hwy
Station 24+210 401/Midland Ave. interchange, eastward for about

435 m, along the north side of Hwy 401 between the

north edge of the widened highway and the adjacent

residential properties; and parallel to a proposed new
retaining wall (addressed under separate cover).

NBW 3 Hwy 401 Station 24+735 to NBW 3 extends from the east side of the Hwy

Station 25+075 401/Brimley Road interchange, eastward for about
340 m along the north side of Hwy 401 between the
widened highway and the adjacent residential
properties and Snowhill Park. Boreholes NW-01A,
NW-01B, NW-02 and NW-03 were advanced along a
portion of this retaining wall adjacent to the Brimley
Road S-W ramp, however following the completion of
the field work the alignment of this wall was shortened
and the portion of this wall along the S-W ramp was
removed form this contract.

3.0 INVESTIGATION PROCEDURES
3.1 1966 Investigation

A total of 15 boreholes were advanced as part of a 1966 investigation (GEOCRES No. 30M14-74) along the existing
retaining wall and noise barrier wall extending easterly from Midland Avenue. The previous investigation boreholes
used in this report have been renumbered to show the MTO GEOCRES reference number followed by the original
borehole designation. For example, the boreholes from MTO GEOCRES Report No. 30M14-74 have been
renumbered as 74-X, where X is the original borehole number.

The locations of the boreholes are summarized below and shown on Drawing 2. These borehole locations have
been developed based on plotting the station and offset as shown on the 1966 borehole records and drawings,
adjusted based on the site features shown on the drawings and converted to MTM NAD83 (Zone 10) coordinates.
The borehole records from the 1966 investigation, including the summary results of the groundwater conditions and
results of the geotechnical laboratory testing are presented in Appendix A and a summary of the borehole locations,
ground surface elevation referenced to Geodetic datum and drilled depths are presented below.

MTM NAD 83 (Zone 10)

Borehole Elevation

Borehole No. Borehole Depth (m)
Northing (m) Easing (m) (m)
74-1 4,848,650.4 322,931.3 166.1 36.6
74-2 4,848,645.5 322,914.7 165.6 11.1
74-14 4,848,659.2 322,962.8 167.5 9.6
74-15 4,848,667.7 322,991.8 169.9 6.6
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MTM NAD 83 (Zone 10)

Borehole Elevation

Borehole No. Borehole Depth (m)
Northing (m) Easing (m) (D)
74-16 4,848,679.9 323,027.0 173.0 9.6
74-17 4,848,688.6 323,055.0 175.1 6.6
74-18 4,848,697.4 323,087.6 175.3 6.6
74-19 4,848,708.0 323,118.0 177.2 9.6
74-20 4,848,717.0 323,146.8 178.8 6.6
74-21 4,848,725.5 323,178.4 178.6 6.6
74-22 4,848,731.4 323,207.3 178.1 9.6
74-23 4,848,738.7 323,239.2 177.7 6.6
74-24 4,848,744.3 323,263.5 177.4 6.6
74-25 4,848,750.0 323,290.5 176.7 9.6
74-26 4,848,753.3 323,316.8 174.3 6.6

The Standard Penetration Test (SPT) “N"-values presented on the borehole records of the 1966 investigation
were obtained using a manual hammer with a reported driving energy of 350 ft-Ibs.

3.2 2018 Investigation

The foundation investigation was carried out by Golder between March 25 and July 3, and on October 30 and 31,
2018, during which time twenty-one boreholes (designated as Boreholes NB-01, NB-02, NW1-01 to NW1-04, MA-
03, NBP1-01 to NBP1-03, RW-01, RW-02 and NW-01 (A and B) to NW-08) were advanced along the proposed
retaining wall alignments at the locations shown on Drawings 1 to 3.

The borehole investigation was carried out using CME-55 and CME-75 truck and track-mounted drill rigs supplied
and operated by Geo-Environmental Drilling Inc. of Acton, Ontario, except for Boreholes NW-01A and NW-01B
which were advanced using portable drilling equipment (utilizing ‘NW’ size casing and wash-boring techniques)
supplied and operated by Walker Drilling Inc. of Utopia, Ontario and OGS Dirilling Inc. of Almonte, Ontario. The
boreoles were advanced using 152 mm, 165 mm, 203 mm and 216 mm outer-diameter continuous flight hollow
stem augers.

Soil samples were generally obtained at 0.75m and 1.5 m intervals of depth using a 50 mm outer-diameter
split-spoon sampler driven by an automatic hammer, or cathead/safety hammer and continuous split-spoon
sampling (for NW-01A and NW-01B), in accordance with Standard Penetration Test (SPT) procedures
(ASTM D1586-11)2.

1 ASTM D1586-11 — Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils.
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Groundwater conditions in the open boreholes were observed during and immediately following the drilling
operations. Standpipe piezometers were installed in Boreholes NB-02, MA-03 and RW-01 to permit monitoring of
the groundwater level. The installed piezometers consist of a 50 mm diameter PVC pipe with a 1.5 m slotted screen
sealed at a selected depth within the boreholes. The borehole annulus surrounding the piezometer screen was
backfilled with sand and the remainder of the borehole was then backfilled with bentonite to near the ground surface.
A flush-mount protective casing was then placed and grouted over the piezometer pipe at the pavement surface.
The remainder of the boreholes were backfilled with bentonite upon completion in accordance with Ontario
Regulation 903 (Wells, as amended) and those boreholes drilled from the asphalt pavement were topped with cold
patch asphalt.

The field work was observed on a full-time basis by members of Golder's engineering and technical staff, who
located the boreholes in the field, arranged for the clearance of underground services, observed and directed the
drilling, sampling, and in-situ testing operations, logged the boreholes, and examined and cared for the soil samples.
The soil samples were identified in the field, placed in appropriate containers, labelled and transported to Golder’'s
geotechnical laboratory in Mississauga where the samples underwent further visual examination and laboratory
testing. Index and classification testing, consisting of natural moisture contents, Atterberg limits and grain size
distributions, was conducted on selected soil samples in accordance with MTO and / or ASTM standards, as
applicable. Thirteen soil samples were submitted to a specialist accredited analytical laboratory under chain of
custody procedures for analysis of parameters used to assess the corrosivity and deterioration potential of the site
soil to steel and concrete.

Borehole locations were laid out in the field by Golder personnel relative to existing road features and pre-selected
coordinates using a hand-held global positioning system (GPS) unit with an accuracy of 1 m in the horizontal and
vertical directions. The borehole locations were then measured relative to existing site features and the ground
surface (or pavement) elevation at the borehole locations was established from the Digital Terrain Model for the
project. The locations given on the borehole records and shown on Drawings 1 to 3 are positioned relative to
MTM NAD 83 (Zone 10) CSRS CBNv6-2010.0 northing and easting coordinates and the ground surface elevations
are referenced to Geodetic datum. The borehole locations, including both MTM NAD 83 and geographic
coordinates, ground surface elevation, and drilled depth are summarized below.

Noise Barrier

MTM NADS3 (Zone 10)

Ground

WET Borehole
No. Borehole No. Northing (m) Easting (m) Elef/gggﬁe(m) Depth (m)
(Latitude °) (Longitude °)
4,848,068.2 320,476.3
Warden Ave NB-01 (43.772417) (-79.305277) 183.5 8.5
N-W Ramp NB.02 4,848,126.6 320,462.0 184.0 01
(43.773006) (-79.305464) : :
4,847,924.9 320,671.1
NW1-01 (43.771122) (-79.302862) 181.0 8.2
4,847,944.4 320,723.9
NBW1 NW1-02 (43.771378) (-79.302278) 1818 .9
4,847,963.0 320,793.1
NW1-03 (43.771430) (-79.301430) 183.0 8.2
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Noise Barrier
WEL
No.

Borehole No.

MTM NADS3 (Zone 10)

Northing (m)
(Latitude °)

4,847,981.7

Easting (m)
(Longitude °)

320,849.0

Ground
Surface
Elevation (m)

Borehole
Depth (m)

(43.780740)

(-79.259280)

NW1-04 (43.771630) (-79.300650) 183.5 8.2
MA-03 GaTiTg | (resrassy | 1674 49
RWOL | (3 Tre0n | (rosesess) | 1750 7.9
RW-02 daTienio, | (resraaony | 1744 84
NBW?2
NBPLOL | GiTicisoy | (reserrio) | 1748 7o
NBPLOZ | GiTicow | (roscesse) | 1748 0.2
NBPLO3 | GTidess) | (resepon | 1748 0.2
NWOLA | Teoen | (rosesaey | 1738 24
WOl | sTeios | (reseszen | 173 35
NW-02 Gateono | (7eseatn | 1752 0.2
NW-03 Gateosso, | (7esests | 1726 0.2
NEWS3 NWO4 | GsTioesn) | (7ezepson) | 17AS 0.2
NWOS | (s Teoe0 | (rezeon) | 733 02
NWOS | (i3 780sa0 | (7oseto0) | 1707 02
w07 Gateoss0) | (rozcote0) | 1700 0.2
NW-08 4,849,002.6 324,176.5 168.9 7.9
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4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS
4.1 Regional Geology

This section of Highway 401 is located within the physiographic region known as the South Slope, according to The
Physiography of Southern Ontario (Chapman and Putnam, 1984)2.

The South Slope region is comprised of calcareous clay till with lacustrine clay and silt reworked by glaciers, with
numerous scattered drumlins and deep valley cuts caused by streams flowing towards Lake Ontario. The surface
topography slopes gradually and uniformly southwards towards Lake Ontario. The overburden within the majority
of the South Slope area is underlain by shale bedrock of the Queenston and Georgian Bay Formations which
contain limestone interlayers.

4.2 Subsurface Conditions

The detailed subsurface soil and groundwater conditions as encountered in the boreholes advanced during the
current investigation, including piezometer installation details and water level readings in the piezometers, and the
results of the geotechnical laboratory tests carried out on selected soil samples, are presented on the borehole
records provided in Appendix B. The results of the in-situ field tests (i.e., SPT “N"-values) as presented on the
borehole records and in Section 4.2 are uncorrected. Plots of the grain size distribution and Atterberg limits test
results of the geotechnical laboratory testing from the current investigation are shown on Figures C-1 to C-17,
inclusive, presented in Appendix C.

The stratigraphic boundaries shown on the borehole records are inferred from non-continuous sampling,
observations of drilling progress and the results of Standard Penetration Tests. These boundaries, therefore,
represent transitions between soil types rather than exact planes of geological change. Furthermore, subsurface
conditions will vary between and beyond the borehole locations; however, the factual data presented in the borehole
records governs any interpretation of the site conditions.

A detailed description of the subsurface conditions encountered in the boreholes drilled along the noise barrier wall
alignments is provided in the following sections of this report.

4.2.1 Noise Barrier Wall — Warden Avenue N-W Ramp

Two boreholes (NB-01 and NB-02) were advanced along the alignment of this proposed section of noise barrier
wall extending along a portion of the Warden Avenue N-W Ramp in the event that this section of wall is considered
necessary at a later date. Therefore, the borehole information presented herein for this section of wall is for factual
purposes only. The existing ground surface at Warden Ave. along the pavement of the on-ramp to Highway 401
WB Collector lanes immediately adjacent to along the previously proposed NBW ranges from about Elevation 184
m at the north limit to Elevation 183.5 m at the south limit. The borehole locations associated with this previously
proposed NBW are shown on Drawing 1.

42.1.1 Asphalt/Fill

An approximately 50 mm thick layer of asphalt pavement was encountered immediately below ground surface in
Boreholes NB-01 and NB-02, which were advanced from the Hwy 401/Warden Avenue N-W ramp.

2 Chapman, L.J. and Putman, 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.)
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An approximately 1.9 m and 1.4 m thick layer of fill was encountered underlying the asphalt pavement in Boreholes
NB-01 and NB-02, respectively. The fill is comprised of sand and gravel to silty sand to sand some silt and contains
organics. An approximately 1.0 m thick layer of clayey silt fill was encountered within the granular fill in Borehole
NB-01. The fill extends to Elevations of 181.5 m and 182.5 m in Boreholes NB-01 and NB-02, respectively.

The measured Standard Penetration Test (SPT) “N"-values within the granular fill ranges from 9 blows to 11 blows
per 0.3 m of penetration, indicating a loose to compact level of compactness. One SPT “N”-value measured within
the cohesive (clayey silt) fill is 6 blows per 0.3 m of penetration, suggesting a firm consistency.

4.2.1.2 Gravelly Sand to Sand and Gravel to Sand to Silty Sand

A non-cohesive deposit ranging in composition from Sand to gravelly sand to sand and gravel, was encountered
underlying the fill in Boreholes NB-01 and NB-02 at depths of 2.0 m and 1.5 m below ground surface (Elevation
181.5 m and 182.6 m), respectively. Both of the boreholes were terminated within this deposit at depths of 8.5 m
and 9.1 m below ground surface (Elevation 175.0 m and 174.9 m)

The SPT “N"-values measured within the non-cohesive deposit range between 31 blows and 210 blows per 0.3 m
of penetration, and up to 50 blows for 0.08 m of penetration, indicating a dense to very dense level of compactness.

Grain size distribution tests were carried out on six samples of the gravelly sand to sand and gravel to sand to silty
sand deposit and the results are shown on Figure C-1 in Appendix C.

The natural water content measured on selected samples of the non-cohesive deposit ranges between about
2 per cent and 13 per cent.

4.2.1.3 Groundwater Conditions

The soil samples obtained from the current investigation were generally in a moist condition. The groundwater level
in the open boreholes was measured upon completion of drilling operations and in the piezometer installed in
Borehole NB-02. These water level readings are shown on the borehole records and are summarized below.

Ground
Depth to Groundwater
Borehole Surface 3
No. Elevation Grou?md;/vater EIeE/ma'glon Comments
(m)
NB-01 183.5 Dry - June 5, 2018 Open Borehole
Dry ) May 29, 2018 Piezometer

NB-02 183.9 (on completion)

Dry - October 4, 2018 Piezometer

The water levels measured immediately after completion of drilling may not represent the stabilized groundwater
level at the site. The groundwater level will be subject to seasonal fluctuations and should be expected to be higher
during the spring season or during and following periods of heavy precipitation.

422 Noise Barrier Wall 1 — Station 21+325 to Station 21+590

Four boreholes (NW1-01 to NW1-04) were advanced along the alignment of this proposed section of Noise Barrier
Wall 1 (NBW1). The existing ground surface at Highway 401 WB Collector lanes along the proposed NBW1 location
ranges from about Elevation 181 m at the west limit to Elevation 184 m at the east limit. The borehole locations and
ground surface elevations associated with NBW 1 are shown on Drawing 1.
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4.2.2.1 Topsoil/Asphalt/Fill

An approximately 50 mm and 100 mm thick layer of topsoil was encountered immediately below ground surface in
Boreholes NW1-01 and NW1-02, respectively, which were advanced in the grass covered area north of the Highway
401 WB Collector lanes and south of the existing NBW. An approximately 229 mm and 203 mm thick layer of asphalt
pavement was encountered immediately below ground surface in Boreholes NW1-03 and NW1-04, respectively,
which were advanced from the shoulder of the Highway 401 WB Collector lanes.

An approximately 0.5 m thick deposit of gravelly sand fill, containing trace to some silt, was encountered underlying
the asphalt pavement in Boreholes NW1-03 and NW1-04. An approximately 0.6 m and 1.4 m thick deposit of sandy
clayey silt fill, containing trace to some gravel and rootlets, was encountered below the topsoil at a depth of about
0.1 m in Boreholes NW1-01 and NW1-02 and below the gravelly sand fill at a depth of about
0.7 m in Borehole NW1-04. The sandy clayey silt fill extends to depths ranging between 0.7 m and 1.8 m below
ground surface, corresponding to Elevations 180.3 m and 181.7 m, respectively.

A 1.2 mto 2.4 m thick layer of silty sand to sand fill, containing trace to some gravel and trace clay, was encountered
below the gravelly sand fill at a depth of 0.7 m in Borehole NW1-03 and below the sandy clayey silt fill in Boreholes
NW1-01, NW1-02, and NW1-04 at depths ranging between 0.7 m and 1.8 m below ground surface, corresponding
to Between Elevations 182.3 m and 181.7 m, respectively. The presence of cobbles was inferred from auger
grinding in Borehole NW1-02 between depths of about 1.8 m and 2.1 m and between 2.7 m and 3.0 m below ground
surface. The silty sand to sand fill extends to depths ranging between 3.0 m and 4.0 m below ground surface, to
between Elevations 180.5 m and 178.0 m.

The SPT “N"-values measured within the layer of clayey silt fill range from 8 blows to 34 blows per 0.3 m of
penetration, suggesting a firm to hard consistency. The SPT “N”-values measured within the non-cohesive fill range
from 16 blows to 80 blows per 0.3 m of penetration, indicating a compact to very dense level of compactness.

Grain size distribution tests were carried out on four samples of the sand layer of the fill and the results are shown
Figure C-2 in Appendix C.

The natural water content measured on one sample of the clayey silt fill is about 10 per cent, and the natural water
content measured on selected samples of the silty sand to sand fill ranges between about 3 per cent and 8 per cent.

4.2.2.2 Gravelly Silty Sand

An approximately 0.7 m thick layer of gravelly silty sand was encountered below the fill deposit in Borehole NW1-
01 at a depth of about 3.1 m below ground surface (Elevation of 178.0 m). The presence of cobbles was inferred
from auger grinding within this deposit between depths of about 3.4 m and 3.7 m below ground surface, as noted
on the borehole record.

One SPT “N"-value measured within the gravelly silty sand deposit is 62 blows per 0.3 m of penetration, indicating
a very dense level of compactness.

One grain size distribution test was carried out on a sample of the gravelly silty sand and the result is shown on
Figure C-3 in Appendix C.

The natural water content measured on a selected sample of the silty gravelly sand is about 7 per cent.
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4.2.2.3 Silt and Sand to Sand

A non-cohesive soil deposit comprised of silt and sand to sand some silt, containing trace gravel and clay, was
encountered in all boreholes at this site underlying the fill deposits, and underlying the gravelly silty sand deposit in
Borehole NW1-01 at depths between 3.0 m and 4.0 m below ground surface, at between Elevations 180.5 m and
177.3 m. The presence of cobbles within this deposit was inferred from auger grinding in Borehole NW1-01 between
depths of about 5.2 m and 5.5 m below ground surface, as noted on the borehole record. All of the boreholes were
terminated within the silt and sand to sand deposit at depths ranging between 7.9 m and 8.2 m below ground
surface, at between Elevations 175.2 m and 172.8 m.

The SPT “N"-values measured within the silt and sand to sand deposit range between 21 blows and 133 blows per
0.3 m of penetration, and up to 100 blows for 0.13 m of penetration, indicating a compact to very dense level of
compactness.

Grain size distribution tests were carried out on five samples of the silt and sand to sand deposit and the results are
shown on Figure C-4 in Appendix C.

The natural water content measured on selected samples of the silt and sand to sand deposit range between about
2 per cent and 8 per cent.

4.2.2.4 Groundwater Conditions

The soil samples obtained from Boreholes NW1-01 to NW1-04 were generally in a moist condition. The open
boreholes were observed to be dry upon completion of drilling operations. The water levels measured immediately
after completion of drilling may not represent the stabilized groundwater level at the site. The groundwater level
will be subject to seasonal fluctuations and should be expected to be higher during the spring season or during and
following periods of heavy precipitation.

4.2.3 Noise Barrier Wall 2 — Station 23+775 to Station 24+210

Six boreholes (Boreholes MA-03, RW-01, RW-02 and NBP1-01 to NBP1-03) were advanced along the alignment
of this proposed NBW2 as part of the current (2018) foundation investigation, supplemented with fifteen boreholes
(Boreholes 74-1, 74-2 and 74-14 to 74-26) advanced as part of the previous (1966) investigation. The ground
surface along the alignment of the existing noise barrier wall immediately south of the proposed NBW2 alignment
ranges between Elevation 172.6 m at the westerly end (near the Midland Avenue overpass) and Elevation 173.6 m
at the easterly end. The Highway 401 roadway grade is between about Elevations 172.5 m and 175.5 m, rising
from west to east along the alignment of NBW2. The borehole locations and ground surface elevations associated
with NBW2 are shown on Drawing 2.

4.2.3.1 Asphalt

An approximately 76 mm to 203 mm thick layer of asphalt pavement was encountered immediately below ground
surface in Boreholes RW-01, RW-02 and NBP1-01 to NBP1-03, which were advanced on the Highway 401 roadway;
and an approximately 203 mm thick layer of concrete pavement was encountered immediately below the asphalt
layer in Borehole NBP1-01.

4.2.3.2 Fill

An approximately 0.3 m to 0.5 m thick layer of gravelly sand fill was encountered underlying the asphalt pavement
in Boreholes RW-01, RW-02 and NBP1-01 to NBP1-03, which were advanced on the Highway 401 roadway. The
gravelly sand fill is underlain by an approximately 0.8 m and 1.4 m thick layer of sandy silt fill and silt and sand fill
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in Boreholes RW-01 and NBP1-01, respectively; an approximately 3.5 m thick layer of clayey silt with sand fill in
Borehole RW-02; and an approximately 0.8 m thick layer of sandy clayey silt fill in Boreholes NBP1-02 and NBP1-
03. The fill extends to between Elevations 173.5 m and 170.3 m in Boreholes RW-01, RW-02 and NBP1-01 to
NBP1-03. An approximately 0.8 m thick layer of silty sand fill was encountered immediately below ground surface
in Borehole MA-03, advanced in the walkway north of Highway 401 east of Midland Avenue and extends to about
Elevation 166.6 m in Borehole MA-03.

The measured Standard Penetration Test (SPT) “N"-values within the non-cohesive fill (sandy silt and silt and sand)
range between 19 blows and 49 blows per 0.3 m of penetration, indicating a compact to dense level of compactness.
The SPT “N"-values measured within the cohesive (sandy clayey silt) fill range between 10 blows and 36 blows per
0.3 m of penetration, suggesting a stiff to hard consistency.

A grain size distribution test was carried out on one sample of the cohesive fill layer encountered during the 2018
investigation, and the result is shown on Figure C-5 in Appendix C. Atterberg limits testing was carried out on two
selected samples of the fill deposits encountered during the 2018 investigation and measured liquid limits of 13 per
cent and 17 per cent, plastic limits of 10 per cent, and corresponding plasticity indices of 3 per cent and 7 per cent.
The results, which are plotted on a plasticity chart on Figure C-6 in Appendix C, indicate that the cohesive fill layer
consists of silt of slight plasticity to clayey silt of low plasticity. A grain size distribution test was carried out on one
sample of the silt and sand portion of the non-cohesive fill layer encountered during the 2018 investigation, and the
result is shown on Figure C-7 in Appendix C

The natural water content measured selected samples of the cohesive fill ranges between about 8 and 11 per cent.
The natural water content measured on selected samples of the non-cohesive fill is between about 7 and
11 per cent.

4.2.3.3 Sand to Sand and Gravel

A sandy silt to sand to sand and gravel till-like deposit, comprised of various interlayers ranging in compaosition from
sandy silt to silt and sand to silty sand to sand to sand and gravel was encountered in most boreholes, of both the
1966 and 2018 investigations, as described in more detail below.

A silt and sand till-like deposit was encountered underlying the fill layer in Borehole MA-03 at a depth of 0.8 m,
corresponding to Elevation 166.6 m. The borehole terminated within this deposit, penetrating it for a thickness of
4.1 m. A 0.5 m thick sand deposit was encountered underlying the clayey silt with sand deposit (described below
in Section 4.2.3.4) in Borehole RW-02 at a depth of 7.8 m, corresponding to Elevation 166.6 m. A silt and sand to
silty sand to sand deposit was encountered underlying the clayey silt to silt with sand deposit (described in Section
4.2.3.4) in Boreholes NBP1-03 and NBP1-02 at a depth of 7.2 m and 3.7 m, respectively (corresponding to Elevation
167.6 m and 170.9 m); and the boreholes were terminated within this deposit, penetrating it for thicknesses of 1.0 m
and 4.5 m. Interlayered deposits of silty sand, silty and sand, and sand and gravel were encountered in Borehole
NBP1-01 below the silt and sand fill deposit at a depth of 2.2 m, corresponding to Elevation 172.4 m; and the
borehole was terminated within this deposit at Elevation 166.7 m after penetrating it for a thickness of 5.7 m. A silty
sand to sandy silt deposit containing clayey silt interlayers was encountered immediately below the original ground
surface in Boreholes 74-1, 74-2, 74-14 to 74-17, and 74-19 to 74-26 from the 1966 investigation. All boreholes from
the 1966 investigation, except Borehole 74-1, terminated within this deposit, penetrating it for a thickness between
6.5m and 11.2 m. The thickness of the deposit in Borehole 74-1 is 22.6 m, with the bottom of the deposit
encountered at Elevation 143.5 m.

> GOLDER 10



March 11, 2019 1669995-11

The SPT “N"-values measured within the various layers of the sandy silt to sand to sand and gravel till-like deposit
range vary from 25 blows to 166 blows per 0.3 m of penetration, and up to 100 blows for 0.04 m of penetration, with
the “N"-values generally increasing with depth, indicating a compact to very dense level of compactness. One “N"-
value of 6 blows per 0.3 m of penetration was measured within the sand layer underlying the clayey silt with sand
deposit in Borehole RW-02 indicating a loose level of compactness in this layer.

Grain size distribution tests were carried out on seven samples of the silt and sand to sand to sand and gravel till-
like deposit encountered during the 2018 investigation, and the results are shown on Figure C-8 in Appendix C.
Grain size distribution tests were carried out on eight selected samples of the silty sand to sandy silt deposit
recovered during the 1966 investigation and the results are presented on the borehole records included in Appendix
A. Atterberg limits testing was carried out on five selected samples of the silt and sand till-like deposit encountered
during the 2018 investigation, one sample was determined to be non-plastic while for four samples the Atterberg
Limits test measured liquid limits ranging between 13 per cent and 14 per cent, plastic limits ranging between
11 per cent and 13 per cent, and plasticity indices ranging between 1 per cent and 2 per cent. The results, which
are plotted on a plasticity chart on Figure C-9 in Appendix C, indicate that the deposit contains silt of slight plasticity.

Atterberg limits testing was carried out on selected samples of the clayey silt interlayers from the 1966 investigation
and measured plastic limits ranging from about 10 per cent to 18 per cent, liquid limits ranging from about 15 per
cent to 29 per cent, and plasticity indices ranging from about 3 per cent to 11 per cent. These test results confirm
that the interlayers consist of clayey silt of low plasticity. Two Atterberg limit tests carried out on selected samples
of the silty sand to sandy silt deposit were non-plastic, and overall indicate that the deposit is predominantly non-
cohesive.

The natural water content measured selected samples of the sandy silt to silty sand to sand to sand and gravel
range between about 3 per cent and 23 per cent. The high/variable water contents are inferred to be attributed to
the presence of clayey silt layers within the predominantly non-cohesive deposit.

4.2.3.4 Sandy Clayey Silt to Clayey Silt to Silt

A sandy clayey silt to clayey silt-to-silt with sand till-like deposit was encountered underlying the fill in Boreholes
RW-01, RW-02 and NBP1-01 to NBP1-03 at depths ranging from 1.5m to 4.1 m below ground surface,
corresponding to between Elevations 173.5 m and 170.3 m. Borehole RW-01 was terminated within this deposit,
penetrating it for a thickness of 6.4 m. The deposit is between 2.2 m thick and 5.7 m thick in the boreholes where
it was fully penetrated. A lower 0.1 m thick till-like layer of sandy clayey silt was encountered underlying the sand
till-like deposit in Borehole RW-02 at a depth of 8.3 m, corresponding Elevation 166.1 m. The borehole terminated
within this layer on refusal to further split spoon advancement. A sandy silt deposit with occasional layers of clayey
silt and a silt to clayey silt deposit was encountered immediately beneath ground surface in Boreholes 74-2 and 74-
18 of the 1966 investigation; and the borehole was terminated within this deposit, penetrating it for a thickness of
11.1 m and 6.6 m (Elevations 154.4 m and 168.7 m), respectively.

The SPT “N”-values measured within the cohesive till-like deposit / layers encountered during the 1966 and 2018
investigations range from 20 blows to 185 blows per 0.3 m of penetration, with “N”-values up to 100 blows for 0.08 m
of penetration, and generally increasing with depth, suggesting a very stiff to hard consistency.

Grain size distribution tests were carried out on five samples of the till-like cohesive deposit encountered during the
2018 investigation, and the results are shown on Figure C-10 in Appendix C. Atterberg limits testing was carried
out on five selected samples of the till-like cohesive deposit encountered during the 2018 investigation and
measured liquid limits ranging between 14 per cent and 17 per cent, plastic limits ranging between 9 per cent and
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12 per cent, and plasticity indices ranging between 4 per cent and 7 per cent. The results, which are plotted on a
plasticity chart on Figure C-11 in Appendix C, indicate that the deposit consists of clayey silt of low plasticity.
Atterberg limits test was carried out on two selected samples of the cohesive deposit encountered during the 1966
investigation and measured liquid limits of about 18 per cent and 19 per cent, plastic limits of about 11 per cent and
12 per cent, and plasticity indices of about 7 per cent and one sample of the sandy silt with layers of clayey silt
measured a liquid limit of 29 per cent, a plastic limit of 19 per cent and a plasticity index of 10 per cent, indicating
that the material of the overall deposit is classified as a clayey silt of low plasticity. The natural water content
measured selected samples of the cohesive deposit range between about 4 per cent and 10 per cent.

4.2.3.5

A clayey silt deposit was encountered below the silty sand to sandy silt till-like deposit in Borehole 74-1 from the
1966 investigation at a depth of 22.6 m below the original ground surface, corresponding to Elevation 143.5 m. The
borehole terminated within this deposit, penetrating it for a thickness of 14.0 m.

Lower Clayey Silt

The measured SPT “N” values within the clayey silt deposit range from 91 to 106 blows per 0.3 m of penetration,
suggesting a hard consistency.

Atterberg limits testing was carried out on one sample of the clayey silt deposit and measured a plastic limit of about
17 per cent, a liquid limit of about 25 per cent, and a corresponding plasticity index of about 8 per cent, confirming
that the deposit consists of a clayey silt of low plasticity. The natural water content measured on three samples of
the clayey silt is about 18 per cent.

4.2.3.6 Groundwater Conditions

The groundwater levels in the open boreholes were measured upon completion of drilling operations during the
2018 and 1966 investigations, and in the piezometers installed in Boreholes MA-03 and RW-01, as summarized
below.

Borehole  Ground Surface g 0hiUS - CETCHCET S
No. Elevation (m)
(m) (m)
Piezometer
MA-03 167.4 Dry i May 31,2018 (on completion)
3.7 163.7 July 30, 2018 Piezometer
Dry - Mar. 28, 2018 P'ezomf‘t?r
RW-01 175.0 (on completion)
4.5 170.5 July 30, 2018 Piezometer
RW-02 174.4 6.3 168.1 Apr. 9, 2018 Open Borehole
NSBpéloééo 174.6 - 174.8 Dry - MarézgégéAprll Open Boreholes
74-1 166.1 1.8 164.3 Oct. 5, 1966 Open Borehole
74-2 165.6 25 163.1 Oct. 6, 1966 Open Borehole
74-22 178.1 6.7 171.4 Nov. 9, 1966 Open Borehole
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Borehole
(\[o}

Ground Surface
Elevation (m)

Depth to
Groundwater

(m)

Groundwater
Elevation

(m)

Comments

74-23 177.7 4.7 173.0 Nov. 9, 1966 Open Borehole
74-24 177.4 4.5 172.9 Nov. 14, 1966 Open Borehole
74-25 176.7 4.6 172.1 Nov. 14, 1966 Open Borehole

As these water levels were measured immediately after completion of drilling, they may not represent the stabilized
groundwater level at the site, nor the current level in the case of the 1966 data. The groundwater level will be
subject to seasonal fluctuations and should be expected to be higher during the spring season or during and
following periods of heavy precipitation.

4.2.4 Noise Barrier Wall 3 — Station 24+735 to Station 25+075

Nine boreholes (NW-01A, NW-01B and NW-02 to NW-08) were advanced along the alignment of this proposed
section of NBW3 as part of the current (2018) foundation investigation at the locations shown on Drawing 3. The
existing ground surface along the proposed NBW3 alignment ranges from about Elevation 169 m at the east limit
along the Highway 401 WB Collector lanes to Elevation 175 m at the Hwy 401/Brimley Rd S-W Ramp. Boreholes
NW-01A, NW-01B, NW-02 and NW-03 were advanced along the Brimley Road S-W Ramp as the proposed noise
wall at the time of the investigation in the event that the wall was to extend along the length of the ramp.

4.2.4.1 Topsoil/Asphalt/Fill

An approximately 100 mm and 300 mm thick layer of topsoil was encountered immediately below ground surface
in Boreholes NW-01A and NW-01B, which were advanced in the grass covered area east of the east curb line of
Brimley Rd and north of the Brimley Road S-W ramp. An approximately 229 mm thick layer of asphalt pavement
was encountered immediately below ground surface in Boreholes NW-02 and NW-03, which were advanced from
the Brimley Road S-W ramp. An approximately 152 mm to 229 mm thick layer of asphalt pavement was encountered
immediately below ground surface in Boreholes NW-04 to NW-08, which were advanced along the right shoulder
of the Highway 401 WB Collector lanes.

A non-cohesive fill deposit comprised of sandy silt to silty sand to sand to sand and gravel was encountered below
the topsoil in Boreholes NW-01A and NW-01B and extends to a depth of 2.2 m (Elevation 171.6 m) in Borehole
NW-01A. Borehole NW-01B was terminated within the fill deposit at a depth of 3.5 m below ground surface
(Elevation 169.6 m).

An approximately 0.2 m to 2.1 m thick deposit of non-cohesive fill, consisting of sand to gravelly sand to sand and
gravel, was encountered below the asphalt pavement in Boreholes NW-02 to NW-08. The granular fill extends to
depths ranging between 0.5 m and 2.2 m below ground surface, to between Elevations 174.5 m and 169.3 m.

A deposit of cohesive fill consisting of clayey silt some sand to clayey silt with sand, containing trace organics, was
encountered below the granular fill at depths ranging between 0.5 m and 0.7 m below ground surface in Boreholes
NW-02, NW-03 and NW-05 to NW-08. The cohesive fill is between approximately 1.7 m and 3.2 m thick and extends
to depths ranging between 2.2 m and 3.7 m below ground surface, to between Elevation 171.9 m and 167.0 m.
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An approximately 0.3 m thick layer of sandy silt fill was encountered below the cohesive fill in Borehole NW-02 at a
depth of 3.3 m (Elevation 171.9 m).

The SPT “N"-values measured within the non-cohesive fill range from 11 blows to 200 blows per 0.3 m of
penetration to 50 blows for 0.15 m of penetration, indicating a compact to very dense level of compactness. The
SPT “N"-values measured within the cohesive fill range from 4 blows to 22 blows per 0.3 m of penetration, with one
N-value of 31 blows per 0.3 m of penetration at the interface with the underlying sandy silt till, suggesting a soft to
very stiff consistency.

A grain size distribution test was carried out on a selected sample of the cohesive fill and the result is shown on
Figure C-12 in Appendix C. An Atterberg limits test was also carried out on a selected sample of the cohesive fill
and measured a liquid limit of about 18 per cent, a plastic limit of about 13 per cent, and a plasticity index of about
5 per cent. The result, which is plotted on a plasticity chart on Figure C-13 in Appendix C, indicates that the cohesive
fill is comprised of clayey silt of low plasticity.

The natural water content measured on selected samples of the non-cohesive fill range between about 5 per cent
and 12 per cent. The natural water content measured on selected samples of the cohesive fill range between about
8 per cent and 14 per cent.

42472 Silt and Sand to Sand

A deposit of silt and sand to sand was encountered underlying the fill in Boreholes NW-02, NW-03, NW-04,
NW-06 and NW-07, and underlying the clayey silt with sand deposit (described in Section 4.2.4.3) in Borehole NW-
05 at depths ranging from 2.2 m to 6.1 m below ground surface (Elevation 171.5 m to 165.2 m). The thickness of
this deposit ranges from 0.9 m to 3.9 m, extending to between Elevation 168.0 m and 166.4 m. Borehole NW-05
was terminated within this deposit at a depth of 8.2 m below ground surface, corresponding to Elevation 163.1 m.

The SPT “N"-values measured within this deposit range from 11 blows to 90 blows per 0.3 m of penetration,
indicating a compact to very dense level of compactness.

Grain size distribution tests were carried out on seven samples of this deposit and the results are shown on Figure
C-14 in Appendix C. Atterberg limits testing was carried out on five samples of this deposit and measured liquid
limits ranging between about 13 per cent and 16 per cent, plastic limits ranging between about 10 per cent and 12
per cent, and plasticity indices ranging between about 2 per cent and 4 per cent. The results, which are plotted on
a plasticity chart on Figure C-15 in Appendix C, indicate that the deposit can be classified as a silt of slight plasticity.

The natural water content measured on selected samples of this deposit range between about 6 per cent and 15
per cent.

4.2.4.3 Clayey Silt

A deposit of sandy clayey silt to clayey silt with sand was encountered underlying the fill deposit in Boreholes NW-
01A, NW-05, and NW-08 and underlying the silt and sand deposit in Borehole NW-02, NW-03, NW-04, NW-06 and
NW-07. The presence of cobbles was inferred from auger grinding in Borehole NW-05 between depths of about 3.0
m and 3.7 m below ground surface, as noted on the borehole record. The surface of the deposit was encountered
at depths ranging from 2.2 m to 7.2 m (Elevation 171.6 m to 164.4 m), and the thickness of this deposit is 3.1 m in
Borehole NW-05 where it was fully penetrated. The remaining boreholes were terminated within this deposit at
depths ranging between 2.4 m and 8.2 m below ground surface (Elevation 171.4 m to 161.0 m), penetrating into
the deposit between 0.2 m and 5.7 m.

> GOLDER 14



March 11, 2019 1669995-11

The SPT “N"-values measured within this deposit range from 17 blows to 91 blows per 0.3 m of penetration with
“N”-values up to 80 blows for 0.10 m of penetration, suggesting a very stiff to hard consistency.

Grain size distribution tests were carried out on eight samples of this deposit and the results are shown on the
borehole records as well as on Figure C-16A and C-16B in Appendix C. Atterberg limits testing was carried out on
eight samples of this deposit and measured liquid limits ranging between about 16 per cent and 19 per cent, plastic
limits ranging between about 10 per cent and 12 per cent, and plasticity indices ranging between about 5 per cent
and 9 per cent. The results, which are plotted on a plasticity chart on Figure C-17 in Appendix C, indicate that the
deposit can be classified as a clayey silt of low plasticity.

The natural water content measured on selected samples of this deposit range between about 7 per cent and 12
per cent.

4244 Groundwater Conditions

The groundwater levels in the open boreholes were measured upon completion of drilling operations, as noted on
the borehole records and summarized below.

Lol Ground_Surface Grgﬁﬁmvtgter Grgltécgtvivoar:er Comments
No. Elevation (m) (m) (m)

NW-01A 173.8 Dry - July 3, 2018 Open Borehole
NW-01B 173.1 Dry - Oct. 31, 2018 Open Borehole
NW-02 175.2 Dry - Apr. 6, 2018 Open Borehole
NW-03 172.6 Dry - Apr. 6, 2018 Open Borehole
NW-04 171.5 7.7 163.8 Apr. 11, 2018 Inside Casing
NW-05 171.3 8.0 163.3 Apr. 11, 2018 Inside Casing
NW-06 170.7 Dry - Apr. 10, 2018 Open Borehole
NW-07 170.0 Dry - Apr. 10, 2018 Open Borehole
NW-08 168.9 5.9 163.0 Apr. 10, 2018 Open Borehole

The water levels were measured immediately after completion of drilling may not represent the stabilized
groundwater level at the site. The groundwater level will be subject to seasonal fluctuations and should be expected
to be higher during the spring season or during and following periods of heavy precipitation.

4.3 Analytical Testing Results

Thirteen soil samples were submitted for analysis of parameters used to assess the potential corrosivity of the site
soil to steel and concrete. Detailed analytical test results are included in Appendix D and the test results are
summarized below:
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Sl RISV conguctty  CTIOT9ES Gllbhares
(umho/cm) (ug/g)
NB-02 / 4 8.24 870 1,150 670 62
NBP1-01/9 8.13 1,200 835 460 <20*
NBP1-03 / 6** 8.0 1,600 627 320 <20*
NW1-01/4 8.24 4,200 238 78 <20*
NW1-02 /3 8.13 2,300 429 170 <20*
NW1-04 /6 8.26 2,000 508 230 <20*
NW-03 / 7** 8.08 1,600 643 340 23
NW-04 / 4 8.16 1,000 979 510 <20*
NW-05/7B 8.11 620 1,620 820 24
NW-07 / 5A 8.1 610 1,630 810 <20*
NW-08 /7 8.13 1,300 778 350 77
RW-01/3 8.07 1,300 743 370 <20*
RW-02/9 8.28 6,300 160 <20* 68

* Reportable Detection Limit

** Numbered as NBP1-3 SA#6 and NW-03S SA#7, respectively, in the analytical test report
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5.0 CLOSURE

This Foundation Investigation Report was prepared Mr. Jeremy Lebow, B.A.Sc., E.I.T. and reviewed by Mr. Matthew
Kelly, P.Eng., a geotechnical engineer with Golder. Mr. Jorge M.A. Costa, P.Eng., an MTQ Foundations Designated
Contact and Senior Consultant of Golder, conducted an independent technical and quality control review of the

report.

Golder Associates Ltd.

\o s
- S

Sy
e o 0,/

Matthew Kelly, P.Eng. Jorge M.A. Costa, P.Eng.
Geotechnical Engineer MTO Foundations Designated Contact, Senior Consultant

JIL/IMWK/JMAC/rb
Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/16003g/6. deliverables/11. noise walls/3. final/1 669995 fidr 2019mar11 hwy 401wb noise barrier

walls.docx

) GOLDER

17




March 11, 2019 1669995-11

PART B

FOUNDATION DESIGN REPORT

NOISE BARRIER WALLS

HIGHWAY 401 WESTBOUND CORE AND COLLECTOR LANES,
NEILSON ROAD TO WARDEN AVENUE, CITY OF TORONTO, ONTARIO

MTO G.W.P. 2162-11-00
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6.0 DISCUSSION AND ENGINEERING RECOMMENDATIONS
6.1 General

This section of the report provides foundation design recommendations for the proposed noise barrier walls
associated with the northward widening of Highway 401 as part of the rehabilitation and operational improvements
of the Highway 401 westbound core and collector lanes, from Neilson Road to Warden Avenue in the City of
Toronto, Ontario. These recommendations are based on interpretation of the factual data obtained from the
boreholes advanced during the 2018 subsurface investigation at this site, supplemented with boreholes from a
previous (1966) investigation. The discussion and recommendations presented are intended to provide the
designer with sufficient information to assess the feasible foundation alternatives and carry out the design of the
proposed noise barrier walls. The foundation design report, discussions and recommendations are intended for the
use of the Ministry of Transportation, Ontario (MTO) and their designers, and shall not be used or relied upon for
any other purpose or by any other parties, including the construction or design-build contractor. The contractor must
make their own interpretation based on the factual data in Part A (Foundation Investigation) of the report. Where
comments are made on construction, they are provided to highlight those aspects that could affect the design of
the project and for which special provisions may be required in the Contract Documents. Those requiring
information on the aspects of construction must make their own interpretation of the factual information provided as
such interpretation may affect equipment selection, proposed construction methods, scheduling, and the like.

6.2 Noise Barrier Wall Foundation Design

The proposed alignments of Noise Barrier Walls 1 to 3 are presented on Drawings 1 to 3. It is assumed that the
noise barrier walls will be supported using conventional augered caissons, with a diameter of between 0.6 m and
0.9 m. Geotechnical design parameters for design of the caisson foundations for the proposed Noise Barrier Walls
1 to 3 are provided in Table 1 following the text of this report, based on the subsurface conditions encountered in
the borehole investigations in the vicinity of the proposed noise barrier walls. The stratigraphy presented in Table 1
has been simplified for the purposes of the noise barrier wall foundation design. The parameters presented in Table
1 are based on field and laboratory test data as well as accepted correlations ( in NAVFAC (1986), Bowles (1984)
and Kulhawy and Mayne (1990) and the analysis was tempered by engineering judgement based on experience in
similar soils.

Where both an undrained shear strength, su, and an effective friction angle, ¢’, have been given for a specific
stratum, the caisson design should be checked for both the drained and the undrained condition, and the larger of
the two calculated caisson depths shall govern.

The passive resistance within the upper 1.2 m below ground surface should be neglected to account for frost action
within the depth of frost penetration zone as interpreted for OPSD 3090.101 (Foundation Frost Penetration Depths
for Southern Ontario). In addition, for foundation design, full passive resistance will be mobilized only where the
ground surface in front of and behind the caissons is level (i.e. the width of soil in front and behind the caissons is
equal to or greater than eight caisson diameters). If there is a lesser width of a zone of soil for development of
passive resistance (i.e. if there is sloping ground adjacent to the noise barrier wall), the magnitude of the passive
resistance may be determined by interpolating between zero passive resistance at ground surface and full passive
resistance at the depth where the slope face is at a distance greater than eight caisson diameters away the face of
the caisson.
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6.3 Corrosion Assessment and Protection

Soil corrosivity may affect the concrete foundations and reinforced steel and other concrete or steel elements buried
in the soil. The long-term performance and durability of the foundations are directly related to their respective
corrosion resistance. Generally, the corrosivity potential to a structure depends on the soil resistivity / electrical
conductivity, hydrogen ion concentration, and salt (chloride and sulphate) concentrations. The analytical results for
the samples submitted for testing are summarized in Section 4.3 and the analytical laboratory test reports are
included in Appendix D.

6.3.1 Potential for Sulphate Attack

The analytical test results were compared to CSA Standard, CAN/CSA-A23.1-14 Table 3 ("Additional requirements
for concrete subjected to sulphate attack”) for potential sulphate attack on concrete. The sulphate concentrations
measured in the tested samples (ranging from less than 0.002% to 0.008%) are below the exposure class of S-3
(Moderate) and are considered Negligible according to Table 7-2 in Gravity Pipe Design Guidelines (2014).
Therefore, based on the thirteen samples of soil tested, when the designer is selecting the exposure class for the
structure, the effects of sulphates may not need to be considered.

6.3.2 Potential for Corrosion

The test results indicate a pH between about 8.0 and 8.3 and a resistivity between about 610 ohm-cm and
6,300 ohm-cm. According to the Gravity Pipe Design Guidelines (MTO, 2014), the pH is not considered detrimental
to concrete durability. However, the resistivity indicates that the soil corrosiveness is generally “moderate”
(2,000 ohm-cm < R < 4,500 ohm-cm) to “severe” (2,000 ohm-cm > R), as per Table 3.2 of the Gravity Pipe Design
Guidelines (MTO, 2014), and some level of corrosion protection should be applied to the foundation element /
materials. Further, given that the foundations are located adjacent to the roadway shoulder and will be exposed to
de-icing salt, consideration should be given to selection of a “C” type exposure class as defined by CSA A23.1
Table 1.

It is ultimately up to the structural designer to determine the appropriate exposure class and to ensure that all
aspects of CSA A23.1 Section 4.1.1 “Durability Requirements” are followed.

6.4 Construction Considerations

Caisson construction is anticipated to require augering/excavation through the existing fill and into the native
gravelly sand to silt and sand deposit, and the sandy clayey silt to clayey silt with sand deposits and the till-like
deposits at the noise barrier wall locations. The existing fills and native deposits contain granular layers (potentially
saturated) which may be susceptible to disturbance during caisson excavation and construction. The use of a
temporary liner to advance the auger holes for caissons at the noise barrier walls is recommended, in order to
reduce disturbance and ground loss during drilling and concrete placement. Further, cobbles and boulders are
inferred to be present within some of the glacially derived soil deposits at these sites and appropriate equipment
and methods will need to be employed to penetrate through such obstructions, if encountered. It is recommended
that a Non-Standard Special Provision (NSSP) be included in the Contract Documents to warn the Contractor of
these conditions since they may affect the installation of the noise barrier wall foundations. A sample NSSP is
provided in Appendix E.

The noise barrier walls should be constructed in accordance with OPSS 760 and MTO’s Special Provision (SP)
760F01, a copy of which is provided in Appendix E.
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7.0 CLOSURE

This Foundation Investigation Report was prepared Mr. Jeremy Lebow, B.A.Sc., E.L.T. and reviewed by Mr. Matthew
Kelly, P.Eng., a geotechnical engineer with Golder. Mr. Jorge M.A. Costa, P.Eng., an MTO Foundations Designated
Contact and Senior Consultant of Golder, conducted an independent technical and quality control review of the

report.

Golder Associates Ltd.

d /|
Tl

A1 RIN )

Matthew Kelly; P.Eng. Jorge M.A. Costa, P.Eng.
Geotechnical Engineer MTO Foundations Designated Contact, Senior Consultant

JIL/IMWK/JMAC/rb

Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/16003g/6. deliverables/11. noise walls/3. final/1669995 fidr 2019mar11 hwy 401wb noise barrier walls.docx
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TABLE 1 - GEOTECHNICAL DESIGN PARAMETERS FOR NOISE BARRIER WALLS

Average Final Design Parameters 356
Noise Noise Barrier Ground Surface Relevant Design Groundwater
Barrier Wall .~ Elevation Along Stratum Depth?4(m)  Elevation? (m) . ; Elevation
N Wall Location Boreholes (0] 3 Y
0. Wall [approx. S CGE)) (Degrees) Y (KN/m?) (kN/m?) (m)
max — min] (m)
NBW1 STA 21+325t0 | 182 NW1-01 *FILL (Firm to hard Sandy Clayey Silt) | 0.0-1.0 182 - 181 50 30 20 10 3.00 Below 173
STA 21+590 [181 to 184] NW1-02
NW1-03 *FILL (Compact to Very Dense Sand) 1.0-40 181 -178.5 - 32 19 9 3.25
NW1-04
Very Dense Gravelly Silty Sand / 3.5-8.2 178.5-172.8 - 32 20 10 3.25
Compact to Very Dense Silt and Sand
to Sand
NBW2 STA23+775t0 | 175 NBP1-03 *FILL (Compact to Dense Sandy Siltto | 0.0-1.5 175.0-173.5 - 32 19 9 3.25 171
STA 24+210 [176 to 173] RW-01 Silt and Sand)
RW-02
74-16 to 74-26 *FILL (Stiff to Hard Sandy Clayey Silt) 15-2.2 173.5-172.8 50 30 20 10 3.00
Compact to Very Dense Silt to Sandy 22-4.0 172.8-171.0 - 32 20 10 3.25

Silt to Silty Sand

Hard Sandy Clayey Silt to Clayey Silt 40-8.0 171.0-163.0 200 34 19 9 3.54
with Sand (Till-like)

NBW3 STA 24+735to 171 NW-04 *FILL (Soft to Very Stiff Clayey Silt to 0.0-22 171.0-168.8 50 30 20 10 3.00 164
STA 25+075 [172 to 169] NW-05 Sandy Clayey Silt)
mgg Stiff to Hard Clayey Silt with Sand 22-37 168.8 — 167.3 100 32 20 10 3.25
NW-08 Compact to Dense Silt and Sand 3.7-6.1 167.3-164.9 - 32 20 10 3.25
Very Stiff to Hard Clayey Silt with Sand | 6.1 — 8.2 164.9 - 162.8 150 32 20 10 3.25

Reviewed By:MWK
NOTES:

*Deposit thickness for design to be considered ¥ of the fill thickness presented

1. Approximate stationing provided along adjacent Highway. Refer to Drawings 1 to 3 for wall locations.
2. Depths are given at closest borehole location(s) relative to current (2018) estimated ground surface according to topographic information provided by WSP; the ground surface elevation at the borehole location(s) should be compared to the
ground surface elevation at the actual noise barrier wall location, and the depths to various soil stratum adjusted accordingly.
3. Design parameters: Su = undrained shear strength (kPa);
¢' = effective friction angle (degrees);
y = bulk unit weight (kN/m3);

y’ = effective unit weight below the groundwater level (kN/m3); and
Kp = passive earth pressure coefficient (assuming level ground).

The resistance in the upper 1.2 m below ground surface should be neglected to account for frost action.

The passive earth pressure coefficients provided assume a vertical foundation element, zero interface friction between the soil and the foundation element, and a horizontal backslope.

The total passive resistance below frost depth may be calculated based on the values of Ky provided, reduced by an appropriate factor considering the allowable wall movement (i.e., large strain required for mobilization of the full passive
resistance), in accordance with Figure C6.16 of the CHBDC (2014).
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b} 21.5




FORM 08-MT-1Z8 OFFICE REPORT ON $OIL E'XP’»LOR’A‘TIVON

&5-4846 ‘ . .’

BH 419
OEPARTMENT OF HIGHWAYS - ONTARIO ]
ST —_— RECORD OF BOREHOLE NO.1s FOURDATION SECTION
008 ___bb=F-87 LOCATION Sta, 376 4 37; 136! It . of @ ORIGINATED BY __AKB
w.p.__260-61 BORING DATE November 9, 1966 COMPILED BY MS.:E—
DATUM Geodgi:ic BOREHOLE TYPE Washborj.gg. BX Casing CHECKED ‘BY—M
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT wy
S0l PROFAE SEMPLES | | eLowsyFoor PLASTIC LMIT wp S
5 o| d 2Q 40 40 80 100 WATER CONTENT—w x k=
g €| § [SHEAR STRERGTH PS.F. w . w 38
;——-EL:TVI_" DESCRIPTION clelelal o e © 8] REMARKS
(w) =2 -]3| 4 WATER CONTENT % Y
51575.1| GROUND LKVEL =z 3 P.C.F.
H5.% RO : * W 10 20 0
-. = "“-——-,-..__________
0.0 _-_--—-__---""'h-“"\__‘
Brown & Grey . 1| SS loo/k" 57 [—— o
$ilt to Clayey Silt |- * [—2—-SS115 e
1 3] 85385 o
Very dense or hard | -'[ 7 [ 85 133 Cf —
. 54
i 5 1 88 160 o|—
1631|5536 " [78 1SS hoogun °
bbl s End of Berehole




FORM 0Og8-MT-126

5&5-4E4 5

S

OFFICE REPORT ON SOIL EXPLORATION

o

Bt 34-19

DEPARTHMENT OF HIOHWAYS - OKTARIO

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO. 19

FOUNDATION SECTION

JoB 66-F-g7 LOCATION Sta, 377 £ 43,5%; 142% Lt |, of ¢ ORIGINATED BY __AKR.
w.p, 26061 BORING DATE . November 7, 1944 COMPILED BY AK?" .
paTum . Geodetic BOREHOLE Type Continuous Flight Auger Hole CHECKED BY &%
- DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT i
Tal. PROFLE SEMPLES | . | sLows/Foor PLASTIC LIMIT wp 5
5 o| 2 0 4 60 80 100 WATER CONTENT ——Ww x
| « €| 9 [SHEAR STRENGTH PS.F. wp . YL 3@
ELEV. 1R by ® W | REMARKS
\ ) {oEPTH DESCRIPTION 2l =] ¢ e &
s sl 27|58 A WATER CONTENT % ¥
3.21581.5 | GROUND LEVEL » | ™ 0 20 30 P.C.F.
0.0 r 580 N
Brown & Grey L1 1 88 104 \h‘"“'"—--—\.. &
——
‘12 185 1143 o N.P,
Sandy Silt to Silt, | 0
R IS ECES Ty L .
L | SS ] mﬁ)_'gi;" o]
Very Dense 5 | SS 100/6" O [+r—i
- SS_1007L" 550 a
\bt.b}550.0 -9 1S5 {0073" i
b 31.5 | End of Borehole




FORM 08-MT-126

66-4546

OFFICE REPORT ON SOIL EXPLORATION

Bh 34-20

CEPARTHENT

QF RIGHWAYS - ONTARID

MATERIALS & TESTING DIVISION

RECORD OF BOREHOLE NO.20

FOUNDATION SECTION

JOoB 66-F-.87 LOCATION Sta, 378 £ 42; 146.5' Lt, of £ ORIGINATED By __ AKB
w.p. __ 26061 BORING DATE November 8, 1966 COMPILED BY AKB__,__
DATUN Geodetic BOREHOLE TrpE . Continuous Flight Auger Hole CHECKED BY (;g’/yg_j
DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wy
Folk, FROFLE SEMPLES | . | eLows/Foor PLASTIC LWIT wp .
5 g| 2 20 60 8 100 WATER CONTENT ——w x &
2l e« L | @ [SHEAR STRENGTH P.S.F. wp o, W 3¢
ELEV. el Wl G £ REMARKS
SEoTa DESCRIPTION 2l 2| 5|2l 3 & 2
&m) Sl 21F| 3] 3 WATER CONTENT % Y
\18.31586,6 | GROUND LEVEL o | % 10 20 30 p.C.F.
0.0 \'\\
‘L1 | S8 {5k | o)
Brown to Grey . \N\_‘H
S o 8s 77| 580
Sandy Silt te . o
clayey silt. - 3135 100/6 —y
"L | 88 100/pF o
Very dense, 5 1SS JOO/p" 57 o
H‘Z-Z 565.1 * 3 S8 nm!r‘n O |
b6} 21.5

End of Borehole




FORM OB-MT-1264

OFFICE REPORT ON SOIL EXPLORATION

NN, o S Lt ST P e o R
E6-4544 . . . .

BH F4- 21
DEPARTMENTY OF HIOHWAYS ~ ONTARIC ; N
RECORD OF BOREHOLE NO. 21 FOUNDATION SECTION
MATERIALS & TESTING DIVISION ‘ ' | 2 r._m‘vo
JoB . 66-F=87 LOCATION Sta, 379 £ 46; L7 it. of # ORIGINATED BY *‘,q? .
w.p. ___260-61 BORING DATE November 8, 1966 COMPILED BY AK? -
DATUM Geodetic VORTHOLE TYPE Cmtimxous Flight A%HOlG CHECKED a8y M
. DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT swmmmcee W
— FROAES STRRLES 1 | eLows /Foor PLASTIC LMIT wp Y
& 8| & P O 4 20 100 WATER CONTENT ——w . e
N “ | 8@ [SHEAR STREWGTH P.S.F. w L, oW 34
ELEV. dal el P ——— “ U1l REMARKS
—- DESCRIPTION 21 91 & | o| =
(w) [oEPTH NEIREE I ATER CONTENT Y
=l 2 3l 2 “i Ou'n ONTENT %
A8.6| 585,8! GROUND LEVEL » = 30 PC.E.
0,0 N _. _-._\M
e T o
Brown & Grey 1155146 580 -\
% . e \-'"_"—--.b-—..____ o]
Sandy silt to silt |[. |-2-1-85.131
with traces of clay. | .- 31 sa A o
Dense to very dense L4l sshok o
. : 5 SS 70 570 O "}
W20} cp) 1 "I 4 | 53 hoodsn °©
b6 Z1.5| End of Borehecle
|




FORM OB-MT-124

56-4546

OFFICE REPORT ON SOIL EXPLORATION

®

Bt #M-72
DEPARTHENT OF HIGHWAYS - ONTARIQ RECORD OF BQR H
MATERIALS & TESTING DIVISION IREHOLE NO. 22 FOUNDATION SECTION
408 __ 66=F=87 LOCATION Sta, 380 £ 42; 141! Lt, of ¢ ORIGINATED By __AKB
w.p __ 260-6] BORING DATE ___ November 9, 1966 COMPILED BY A_KB ~
patum . Geodetic BOREHWOLE Type _Continuous Flight Auger Hole CHECKED By ___ 37"
.
SOIL PROFI OYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
s STMPLES | . | awows/roor PLASTIC LMIT wp N
K g| 2 20 60 80 100 WATER CONTENT ——w s
il = w $ | SHEAR STRERGTH P.S.F. wp w - @
ELEV. B WS : .--__z_._. @
) | cemrH DESCRIP T1ON IR IR & ] REMARKS
12| 7)ol A WATER CONTENT % Y
\38.1 f=a) , | GROUND LEVEL » a|l @ 100 20 30 e
- e
b ]
Brown & Grey I 5595 ] 580 I °
Sa, 35%
2 iS5 |55 e 8i, 64%
" Cl., 1
Sandy Silt to ss 1138 o) e 7
Clayey S5ilt ) =
14 121 o
B 570
Very Dense & Hard 5 1S5 6L =0~
.8 188 oo o L
. "ﬂme .562.4
" 560 \H.4wm
i 552.9 "7 1 ss [1ookee
Vo | 5,5
y knd of Borehole
=l =




-FDRM aé-wr-uas OFFICE REPORT ON SOIL EXPLORATION

e g e @

B F4-22
DEPARTRENTY OF HISHWAYS - ONTARIOD )
RECORD OF BOREHWOLE NO. 2 FOUNDATION S$EGCT
MATERIALS & TESTING DIVISION 0 ? L o e
J0B __bh-F.87 LOCATION S : ! F . ORIGINATED BY _AKB
W. P ___250-6]1 BORING DATE ____November 9, 1966 COMPILED BY AKB
DATUM Geodetic BOREHOLE Type _Continuous Flight Auger Hole CHECKED BY )A"?
DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT L
301 PROFAE e Sl w | BLOWS 7FoOT PLASTIC LWiT s 8
i &5l 2 20 0 60 8 100 WATER CONTENT mmen W x
2l = €| § [SHEAR STRENGTH ST wp o wy 3¢
ELEV. B oW N P @ Wl REMARKS
(w) | oerTa DESCRIPTION gl 2] ¢ g| > o
g2 58| & WATER CONTENT% | ¥
Wises,1! crouwn 1EVEL @ @ | W 10 20 P.C.F.
0.0 ‘ & § 580 \\..._
BPO‘NH G’!'ey . _. l SS 70 \\\ o
. Ty
Sandy silt to 1" 2155 Hse T ¢
clayey silt, T
-1 3185 fos oty
Very dense & hard L1ss hi3] 570 o=
~ T ! w'L.
.o 5SS | &2 o ?E1.567;é
Cow \33.0n
W2 ]561.6 "1 4 1SS hoogsn o
bbi 21,5 End of Borehole




FOHM SRR ' OFFICE REPORT ON.SOIL EXPLORATION

66-4546 . . o' .

Bt 1424
DEPARTHMENY OF HIGHWAYS ~ ONTARIO ) R p e - ) p
REC HOLE .2 " FOUNDATION . SECY
MATERIALS & TESTING DIVISION ECORD OF BORIE {OLE NO. FOUNDATION - SECYION
JOB ._66=F=87 LOCATION Sta, 362 £ 29,55 141' Lt. of £ : ORIGINATED gy ___AKB
W.P. ___260.6] BORING DATE . November 14, 1966 . : COMPILED BY "‘KBﬂ
DATUM ___Qeodeatic BOREHOLE Type _Continuous Flight Auger Hole - CHECKED BY ﬁn@f 2
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT i
SO1L. PROFAE SEMPLES 1 o | ®Lows /oot PLASTIC LWIT wp ,_
5 8| 2 O 40 60 s 100 WATER CONTENT ——W x &
gl = “ | 2 [|SHEAR STRENGTH P.S.F. wp v wi 32
ELEV. 8w ® —————y @ Wl REMARKS
(W) 1oEm7w DESCRIPTION |l 2| & o1 2 : ‘
=f 3| F |2 @ WATER conTent oo | Y
\34.4] 582.1| GROUND LEVEL @ | W | i P.C.F.
0.0 " 580
Brown & Grey 1] SS]2 Hl\\_________ <]
. o ""—‘_______*-‘-"
Sandy silt with 421 SSi 62 —~— o
traces of clay 31 ss| 74 o
EssmeE O °
Very dense, - T =shooten _ 3,1,
.o * 4 3 ?21.56?01
i « Sa. 46% A2
13044 520.6 - +| & | ssiioo2s" o Si., 54%
6:6} 21.5 End of Borehole
i - " = oA s




FORM C8-MT-124 OFf’ICE REPORT ON SOIL EXPLORATION

G6-4E46 Q ‘

BH 34-25

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS & TESTING DIVISION

RECORD OF BOREKOLE NO. 25

FOUNDATION SECTION

408 _ AA-Fag? LOCATION Sta. 383 £ 19; 140" Lt. of ¢ ORI(GINATED BY
w.p.___260-61 BORING paTe ___ November 14, 1966 COMPILED BY
DATUM Geodetic BOREHOLE TYPE Continuous. Flight Auger‘ Hole CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT ",
SOlb. PROFILE TRRLES 1 . | slows /Foor PLASTIC L#iT wp .
5 8| P 4§ 4 s 1n0 WATER CONTENT —— W sfis
| « €| 8 [SHEAR STRENGTW PS.F. e . w 34
ELEV. B w S e Siaman 4 REMARKS
W) | oepTH DESCRIPT(ON slz| |2 3 8
= 3| F| & @ WATER CONTENT % | )
o3 5706 | Grouns LEveL » al W 10 20 30 P.C.F.
o0 ¥ -
Brown X T 3z e o
T \"“'—-—-.___
. L 21 ss T o
Sandy silt with oce, | - 570
layers of clayey silt|".'| 3 ss | g7 S
S 4| Ss hoo/mpe gy L
Dense to very dense 21 SS e ° i m;_j‘;’b 6
A g
and hard . 560 viA
L 81 ss[Ix o
Lo 550
tlisue. 1 -7 [ 5SS Taods" —o
9.b

31.5] End of Borehole




FORM OB-MT-126 OFFICE REPORT ON SOIL EXPLORATION

66-4546 ° . ' .

BH 34-2b
CEPARTMEWT OF MIGHWAYS - ONTARIO
RECORD OF BOREHOLE NO. 26 FOUNDATION SECTION
MATERIALS & TESTING DIVISION
JOB _6b=F=87 LOCATION Sta, 384 £ 08; 131''Lt, of € ORIGINATED BY __AKB
w.p. _260-61 BORING DATE —___November 10, 1966 compiLEd By __AKE _
DATUM _ Jecdetic BOREHOLE Typg Washboring, BX Casing CHECKED BY ___siis”
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT vy
UL IPROREE o S w | BLOWS(FOOT Z PLASTIC LWIT wp -
5 g| 3 : 0 60 80 100 WATER CONTENT-—W x
al = “ | & |SHEAR STRENGTH P.S.F. wp < wy 39
ELEV. Bl WS o Qi ® Wl REMARKS
= @ o a
() OEPTH DESCRIPTION =z =1¢| 3
=3 F|E| @ WATER CONTENT% | ¥
1343 {571.9| GrouND LEVEL » a| w 10 20 30 P.C.F.
0.0 o 570 —
o & N _\\-..
frown & Grey " 1188 [ss \ o
. [ ‘h--..__‘_x
Sandy silt to E 33109 °
clayey silt 1 3185 hoo/k" 5
= 560
Coln Iss 1m/‘§" 00—
Very Dense & Hard .
* 'L s lss poo/ke q+—
1638 | 550, 1, - 176 155 hoogs" o
.6 2151 54 of Borehole
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METHOD OF SOIL CLASSIFICATION

The Golder Associates Ltd. Soil Classification System is based on the Unified Soil Classification System (USCS)

ORGANIC 5ILT OL

7
SILTY CLAY-CLAYEY SILT, CL-ML /

SILT ML (See Mote 1)

255 30 a0 s0
Liguid Limit {LL)

o 10 20

named SILT.

Note 1 — Fine grained materials with Pl and LL that plot in this area are named (ML) SILT with
slight plasticity. Fine-grained materials which are non-plastic (i.e. a PL cannot be measured) are

Note 2 — For soils with <5% organic content, include the descriptor “trace organics” for soils with
between 5% and 30% organic content include the prefix “organic” before the Primary name.

Organic 5 5 2 X
Soil . Gradation _Deo _ (D3) Organic USCS Group
’I::irorganic Group TIPS i il or Plasticity G Dy, b= DoxDg, Content Symbol Ereup NES
Gravels Poorly
s o B wih Graded <4 <1or=3 GP GRAVEL
~ o2 E|l  =12%
£ nagw fine:
— £ DEsr ines Well Graded 24 1t03 GW GRAVEL
ﬁ 02 U>J s3y (by mass)
£ 29 o7, 8| Gravels Below A SILTY
z [oh= GE 2T uith i n/a GM
3 ? < S5 Line GRAVEL
vE | af R8g >12%
= °8 o =" 3 fines Above A na Ge CLAYEY
g <Z( o (by mass) Line 0% GRAVEL
IS s <30%
g (o sands Poorly <6 <tor>3 sP SAND
E iy 5 g g with Graded shoer=
S | 8E | geg w2
T SE | o285  fines | well Graded 26 1t03 sw SAND
S 83 9 E S 3| (bymass)
o ES <2 & sand
= S | og8s SIS Below A nia SM SILTY SAND
A S&5o wi Line
= Lo >12%
~ g fines Abqve A n/a sc CLAYEY
(by mass) Line SAND
. Field Indicators
Oorfganlc Soil Type of Soil Laboratory 3 o —— Toughness Organic USCS Group Primary
5 Grou Tests i ry ine rea Content Symbol Name
Inorganic 2 DikiEmzy Strength Test Diameter (&l &
thread)
N/A (can't
] Rapid None None >6 mm roll 3 mm <5% ML SILT
o
2 4 Liquid Limit " - thread)
£ Lol —_ one to mm to
@ o 2 % % g <50 Slow Low Dull 6 mm None to low <5% ML CLAYEY SILT
n =)
E » g 5 o< a 3 Slow to Low to Dull to 3mm to Low 5% to oL ORGANIC
2 8’ < » o3otg very slow medium slight 6 mm 30% SILT
o X » s %365
2 8 = © Slow to Low to . 3mm to Low to
<Z( V] @ % ‘l‘.: Liquid Limit very slow medium Slight 6 mm medium <5% MH CLAYEY SILT
o 2| 2
€ 8 S 5 2 250 None Medium | Dull to 1mmto Medium to 5% to o ORGANIC
z § o -g to high slight 3mm high 30% SILT
w %]
Q z g Liquid Limit Low to Slight - Low to
§ s i B § E <30 None medium | to shiny 8 mm medium 0% cL SILTY CLAY
o a oL c to
[¢) s » 4509 Liquid Limit Medi Slight 1mmt Medi
= = > o3 qui mi eaium [s] mm to edium 30%
3 < o< %‘% 30to 50 None to high to shiny 3mm ° c SILTY CLAY
& o = R (see
z s Liquid Limit ' . '
%g o 550 None High Shiny <1 mm High Note 2) CH CLAY
R Peat and mineral soil 3?0% SILTY PEAT,
> % 0 e % 7 mixtures 75% SANDY PEAT
4 a8, @
é 5 OP5E Predominantly peat, 750 PT
IZPCezR may contain some o 0 PEAT
8 mineral soil, fibrous or 100%
(]
amorphous peat
“ - Low Plasticity - Medium Plasticity . High Plasticity Dual Sym bOI - A dual Symbol iS tWO Sym bOIS Separated by
a hyphen, for example, GP-GM, SW-SC and CL-ML.
For non-cohesive soils, the dual symbols must be used when
w0 the soil has between 5% and 12% fines (i.e. to identify
transitional material between “clean” and “dirty” sand or
gravel.
T SILTY CLAY . .
< a PR For cohesive soils, the dual symbol must be used when the
Em liquid limit and plasticity index values plot in the CL-ML area
o of the plasticity chart (see Plasticity Chart at left).
&
SILTY CLAY . . .
o Borderline Symbol — A borderline symbol is two symbols
w0 separated by a slash, for example, CL/CIl, GM/SM, CL/ML.
CLAYEY SILT ML

A borderline symbol should be used to indicate that the soil
has been identified as having properties that are on the
transition between similar materials. In addition, a borderline
symbol may be used to indicate a range of similar soil types
within a stratum.

> GOLDER
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ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES AND TEST PITS

SAMPLES
PARTICLE SIZES OF CONSTITUENTS AS Auger sample
Soil Par‘tlcle - Inches BS Block sample
Constituent Size Millimetres (US Std. Sieve Size)
Description : CS Chunk sample
BOULDERS Not =300 >12 DD Diamond Drilling :
Applicable DO or DP Seamless open ended, driven or pushed tube
COBBLES | , MO 75 to 300 3t012 sampler — note size
pCp 9075 075103 DS Denison type sample
oarse 0 .75 to
GRAVEL Fine 47510 19 4) 10 0.75 GS Grab Sample
Coarse 20010 4.75 10) o (4 MC Modified California Samples
) MS Modified Shelby (for fi il
SAND Medium °'40287tg t20'°° (40) to (10) odified Shelby (for frozen soil
Fine 0425 (200) to (40) RC Rock core
Classified b = SC Soil core
SILT/CLAY ;ﬁ;sltligity y <0.075 < (200) SS Split spoon sampler — note size
ST Slotted tube
MODIFIERS FOR SECONDARY AND MINOR CONSTITUENTS TO Thin-walled, open — note size (Shelby tube)
Percentage - TP Thin-walled, piston — note size (Shelby tube)
Modifier
by Mass ws Wash sample
>35 Use 'and’ to combine major constituents
(i.e., SAND and GRAVEL) SOIL TESTS
>1210 35 Primary soil name prefixed with "gravelly, sandy, SILTY, W water content
CLAYEY" as applicable T
~51012 PL, wp plastic limit
0 some L, w liquid limit
<5 trace c consolidation (oedometer) test
CHEM chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test*
PENETRATION RESISTANCE clu consolidated isotropically undrained triaxial test with
. 1t t!
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) porewa er pr‘essure n"-le‘:asure‘men
required to drive a 50 mm (2 in.) split-spoon sampler for a distance of 300 mm Dr relative density (specific gravity, Gs)
(12 in.). Values reported are as recorded in the field and are uncorrected. DS direct shear test
GS specific gravity
An electronic cone penetrometer with a 60° conical tip and a project end area of M 5|eve‘analy-5|s for particle size -
10 cm? pushed through ground at a penetration rate of 2 cm/s. Measurements of tip MH combined sieve and hydrometer (H) analysis
resistance (qi), porewater pressure (u) and sleeve frictions are recorded MPC Modified Proctor compaction test
electronically at 25 mm penetration intervals. SpPC Standard Proctor compaction test
oC organic content test
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) to drive S04 concentration of water-soluble sulphates
uncased a 50 mm (2 in.) diameter, 60° cone attached to "A" size drill rods for a uc unconfined compression test
dlst'ance of 300 mm (12 in.). . uu unconsolidated undrained triaxial test
PH: Sampler advanced by hydraulic pressure -
PM: Sampler advanced by manual pressure V (FV) field vane (LV-laboratory vane test)
WH: Sampler advanced by static weight of hammer % unit weight
WR: Sampler advanced by weight of sampler and rod 1. Tests anisotropically consolidated prior to shear are shown as CAD, CAU.
NON-COHESIVE (COHESIONLESS) SOILS COHESIVE SOILS
Compactness? Consistency
Term SPT ‘N’ (blows/0.3m)! Term Undrained Shear SPT ‘N'1:2
Very Loose Oto4 Strength (kPa) (blows/0.3m)
Loose 41010 Very Soft <12 Oto2
Compact 10to 30 Soft 12t0 25 2t04
Dense 30 to 50 Firm 25to 50 4t08
Very Dense >50 Stiff 50 to 100 8to 15
1. SPT ‘N’ in accordance with ASTM D1586, uncorrected for the effects of Very Stiff 100 to 200 15 to 30
overburden pressure. d
2. Definition of compactness terms are based on SPT ‘N’ ranges as provided in Har >200 >30

Terzaghi, Peck and Mesri (1996). Many factors affect the recorded SPT ‘N’
value, including hammer efficiency (which may be greater than 60% in automatic
trip hammers), overburden pressure, groundwater conditions, and grainsize. As
such, the recorded SPT ‘N’ value(s) should be considered only an approximate
guide to the soil compactness. These factors need to be considered when
evaluating the results, and the stated compactness terms should not be relied
upon for design or construction.

Field Moisture Condition

1. SPT ‘N'in accordance with ASTM D1586, uncorrected for overburden pressure
effects; approximate only.

2. SPT ‘N’ values should be considered ONLY an approximate guide to
consistency; for sensitive clays (e.g., Champlain Sea clays), the N-value
approximation for consistency terms does NOT apply. Rely on direct
measurement of undrained shear strength or other manual observations.

Water Content

Term Description
Dry Soil flows freely through fingers.
. Soils are darker than in the dry condition and
Moist
may feel cool.
Wet As moist, but with free water forming on hands

when handled.

Term Description

Material is estimated to be drier than the Plastic
w < PL L

Limit.

Material is estimated to be close to the Plastic
w~ PL L

Limit.

Material is estimated to be wetter than the Plastic
W>PL | Limit

> GOLDER
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LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

In x
log1o

o > =<

m
<

Q 9 ac s

Vo
01, G2, G3

Goct

AoOme 2

(@)
p()
pd(yd)
pw(yw)
ps(ys)
,Y!

Dr

]

*

GENERAL

3.1416

natural logarithm of x

x or log x, logarithm of x to base 10
acceleration due to gravity

time

STRESS AND STRAIN

shear strain

change in, e.g. in stress: Ac
linear strain

volumetric strain

coefficient of viscosity

Poisson’s ratio

total stress

effective stress (¢’ = ¢ - )

initial effective overburden stress
principal stress (major, intermediate,
minor)

mean stress or octahedral stress
= (o1 + 02 + 03)/3

shear stress

porewater pressure

modulus of deformation

shear modulus of deformation
bulk modulus of compressibility

SOIL PROPERTIES

Index Properties

bulk density (bulk unit weight)*

dry density (dry unit weight)

density (unit weight) of water

density (unit weight) of solid particles
unit weight of submerged soil

' =v-mw)

relative density (specific gravity) of solid
particles (Dr = ps / pw) (formerly Gs)
void ratio

porosity

degree of saturation

Density symbol is p. Unit weight symbol is y

where y =pg (i.e. mass density multiplied by
acceleration due to gravity)

()

w

wior LL
Wp or PL
Ip or PI
NP

Ws

I

lc

€max
€min

Ip

~

b)

F O i o R

()
Ce

Cr

Cs
Ca
my

Cv

Ch

Qu
St

Notes: 1
2

Index Properties (continued)
water content

liquid limit

plastic limit

plasticity index = (wi — wp)
non-plastic

shrinkage limit

liquidity index = (W —wp) / Ip
consistency index = (wi—w) / Ip
void ratio in loosest state

void ratio in densest state
density index = (€max — €) / (Emax - €min)
(formerly relative density)

Hydraulic Properties
hydraulic head or potential
rate of flow

velocity of flow

hydraulic gradient

hydraulic conductivity
(coefficient of permeability)
seepage force per unit volume

Consolidation (one-dimensional)
compression index

(normally consolidated range)
recompression index
(over-consolidated range)

swelling index

secondary compression index
coefficient of volume change

coefficient of consolidation  (vertical
direction)
coefficient of consolidation (horizontal
direction)

time factor (vertical direction)
degree of consolidation
pre-consolidation stress

over-consolidation ratio = ¢'p / 6'vo

Shear Strength

peak and residual shear strength
effective angle of internal friction
angle of interface friction
coefficient of friction = tan &
effective cohesion

undrained shear strength (¢ = 0 analysis)
mean total stress (o1 + ©3)/2
mean effective stress (c'1 + 6'3)/2
(o1 - 03)/2 or (6'1 - 6'3)/2
compressive strength (o1 - 63)
sensitivity

t=c'+o'tan ¢’
shear strength = (compressive strength)/2

> GOLDER

June 2018
Revision 5
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N
i3 GOLDER

Foundation Design

PROJECT 1660995 RECORD OF BOREHOLE No MA-03  SHEET 1 OF 1 METRIC
G.W.P.  2219-14-00 LOCATION N 4848662.6; E 322955.2 MTM NAD 83 ZONE 10 (LAT. 43.777710; LONG. -79.274464) ORIGINATED BY DS
DIST Central HWY 401 BOREHOLE TYPE__CME 55 Truck-Mounted Drill Rig, 178 mm O.D. Hollow Stem Augers COMPILED BY SE
DATUM _Geodetic DATE May 31, 2018 CHECKED BY NK/LCC
SOIL PROFILE SAMPLES | o w  [BYRAMIC SONE PENETRATION TURAL REMARKS
bl — pLasTic ACREe  taup| |
= w |22 3 20 40 60 8 100 [“MT  contentr UMT[ S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION ElS & | 2|2 = —o—— DISTRIBUTION
DEPTH <3 by > (3 5 < | © UNCONFINED + FIELD VANE ¥ %)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
167.4]  GROUND SURFACE - 20 40 60 8 100 1020 3 kN/m® |GR SA Sl CL
0.0 Silty sand, trace gravel (FILL)
Brown
Moist 167
166.6
0.8 SILT and SAND, trace to some 2
clay, trace gravel I 1| ss | 31
Dense to very dense R
Brown to grey below 3.0 m hES 166
Moist R
11 2| ss | 33 o|H 5 45 41 9
!
165
3| ss | 56
[
4 Ss 58/0.2&;; ] 164
ol q
I8l 5 | ss Bo0.1FE[ 1=
4" A s
% 163 NP
162.5 Js[)] 6 | SS B00.1F o 10 45 39 6
49 END OF BOREHOLE

NOTES:

1. Piezometer dry on completion
of installation.

2. Water level measured in
piezometer as follow:

Date
Jul 30/18

Depth (m) Elev. (m)
3.7 163.7

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE
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N
i3 GOLDER

Foundation Design

PROJECT 1660995 RECORD OF BOREHOLE No NB-01  SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848068.2; E 320476.3 MTM NAD 83 ZONE 10 (LAT. 43.772417; LONG. -79.305277) ORIGINATED BY MA
DIST Central HWY 401 BOREHOLE TYPE__CME 55 Truck-Mounted Drill Rig, 152 mm O.D. Hollow Stem Augers COMPILED BY SE
DATUM Geodetic DATE June 5, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
w 2 — pLasTic NATURAL ) qup = REMARKS
»
£z| 9 umr - MOISTURE - “hurl E 5 &
= o | <8 @ 20 40 60 80 100 CONTENT Z 9
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV Cla| & | 2 |25| © |SHEARSTRENGTH kPa 2
DESCRIPTION =l = e < zZz = 00— DISTRIBUTION
DEPTH é S .>_' > 8 e} § O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
183.5|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
5.9 ASPHALT (50 mm)
Sand and gravel, some silt (FILL)
182.9 Brown 183
0.6 Clayey silt, some sand (FILL)
Firm
Brown 1 SS 6
Moist
181.9 182
Sand, some silt, trace gravel Ss 11
181.5 (FILL)
2.0 Compact
Brown
Moist
Gravelly SAND, some silt, trace Ss 31 181
clay
Compact to very dense
Brown
Moist SS | 49
180
Ss 62 e} 28 53 16 3
179
Ss 52
178
177.7
5.8 SAND, trace to some silt, trace
gravel, trace clay
\B/for\slfv gense ss | 67 o 4 87 6 3
Moist 177
176
Ss 101 [¢]
Ss 210
175.0 47L
8.5 END OF BOREHOLE i

NOTE:

1. Open borehole dry on
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE




Foundation Design

N
i3 GOLDER

PROJECT 1669695 RECORD OF BOREHOLE No NB-02  SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848126.6; E 320462.0 MTM NAD 83 ZONE 10 (LAT. 43.773006; LONG. -79.305464) ORIGINATED BY DS
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 203 mm O.D. Hollow Stem Augers COMPILED BY SE
DATUM _Geodetic DATE May 29, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
] e = pLasTic MATURAL - quip = REMARKS
E2 (&) MOISTURE - T
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
Sy w =gl z L L L L L We w w | SY | craNsizE
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = e < zZz = 00— DISTRIBUTION
DEPTH é =) i > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz z €C| L [ QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
184.0|  GROUND SURFACE - 20 40 60 8 100 1020 3 kN/m® |GR SA Sl CL
5.9 ASPHALT (50 mm)
Silty sand, trace gravel to 1 SS 10
gravelly, trace organics (FILL)
Loose
Brown
Moist 2 ss 9 183
182.6
1.5 SAND, trace to some silt, trace to
Some gravel 3| ss | 3 o 0 79 20 1
Brown 182
Moist
1] 4 | sS | 44
181
5 SS 44
c,\,"
6 SS 43 180
" 7 SS 35 o 10 77 11 2
Jsl 179
178.4
5.6 SAND and GRAVEL, trace to
some silt, trace clay 178
Very dense
Brown
Moist SS 88 o 34 55 9 2
= 177
SS  50/0.08v:1 o
- Split-spoon sampler refusal at 1 176
approximately 7.9 m and 8.9 m m
depths o
SS 96/0.23 [¢] 30 60 9 1
174.9 175
9.1 END OF BOREHOLE
NOTES:
1. Piezometer dry on completion
of installation.
2. Water level measured in
piezometer as follows:
Date Depth (m) Elev. (m)
Oct 04/18 Dry -

GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

+ 3’ x 3. Numl_)_er_s refer to
Sensitivity

0,
o3 v STRAIN AT FAILURE
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N
i3 GOLDER

Foundation Design

PROJECT 1669695 RECORD OF BOREHOLE No NBP1-01 SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848821.8; E 323493.7 MTM NAD 83 ZONE 10 (LAT. 43.779130; LONG. -79.267770) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 55 Truck-Mounted Drill Rig, 216 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 9, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
a NATURAL = REMARKS
W g 5 PLASTIC oierure LQUD| | &
5 w |22 3 20 40 60 8 100 [“MT  contentr UMT[ S O &
S e w =gl z ! ! ! ! ! We w w | 3Y | crANSIZE
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION el g 2129 E —o———i DISTRIBUTION
DEPTH é =) .>_' > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz z |£°| @ |® QUCKTRAXAL X REMOULDED WATER CONTENT (%)
174.6|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
00 ASPHALT (76 mm)
CONCRETE (203 mm)
174.0 Gravelly sand, trace to some silt 1 AS -
0.6 (FILL) 174
Brown
Moist 2| 8s | 20 o
Silt and sand, some gravel, trace
to some clay (FILL)
Compact to dense 173
Brown
Moist 3 Ss 49 o |H 10 42 38 10
172.4
2.2 Silty SAND, some gravel, trace to J
some clay 1
171.9 Very dense 41 SS | 56 172
2.7 Brown X
Moist JE3A
SILT and SAND, trace to some % 5 ss 91
clay, trace gravel SaR
Very dense %
170.9 Brown 171
Moist
170.5 - Split spoon refusal at 3.5 m; SS | 85 o 41 43 13 3
4.1 gravel fragments in tip of sampler i
SAND and GRAVEL, trace silt, oF
trace clay ] 507 170
Very dense b 7 Ss 0.15
Brown g
Moist JS3A
SILT and SAND, trace to some W
clay, trace gravel iR
Very dense X 169
Brown JS3A
Moist %
- Split spoon refusal at 4.2 m; o
gravel fragments in tip of sampler 4y 8 | SS | 89 Ho 2 43 45 10
- Split spoon refusal at 6.5 m; RS 168
gravel fragments in tip of sampler 1 [
T
T
| 167
166.7 ot o | sS | oos 6
7.9 - Split spoon refusal at 7.9 m;

gravel fragments in tip of sampler

END OF BOREHOLE

NOTES:

1. Borehole caved to a depth of
approximately 4.7 m upon
removal of augers.

2. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE
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N
i3 GOLDER

Foundation Design

RECORD OF BOREHOLE No NBP1-02 SHEET 1 OF 1

METRIC

PROJECT _ 1669995
G.W.P. 2162-11-00 LOCATION N 4848807.7; E 323435.8 MTM NAD 83 ZONE 10 (LAT. 43.779004; LONG. -79.268489) ORIGINATED BY MB
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM Geodetic DATE March 25, 2018 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT< NATURAL - REMARKS
F2l 5 PUSTIC moisture  HOWPl - T A
= o | <8 @ 20 40 60 80 100 CONTENT Z 9
3 uwlzg| z I We w 5w | GRANSIZE
LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
ELEV DESCRIPTION |2 & N EE —o————i DISTRIBUTION
DEPTH é =) .>_' > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
174.6|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (178 mm)
0.2 Gravelly sand, trace silt, trace
asphalt fragments (FILL) 1 AS -
173.9 Brown 174
0.7 Moist
Sandy clayey silt, trace gravel 2 Ss 16
(FILL)
173.1 Very stiff
15 Brown
Woist 3| ss | a2 e
CLAYEY SILT with SAND, trace
to some gravel
Hard
Brown
Moist 4| 8s | 42 172 o—} 8 34 43 15
5 Ss 64
170.9 171
3.7 Silty SAND, trace gravel
Very dense
Brown containing oxidation stains 1. 6 | SS 55
170.1 Moist N
4.5 SAND, some silt, trace gravel, 170
trace clay
Dense 7| ss | 48 o 4 75 17 4
Brown
Moist
169.0
5.6 SILT and SAND, trace to some - 169
clay, trace gravel JRaA
Very dense 3
Brown st
Moist 1[4 8 | ss | 110 oH 4 54 33 9
b 168
o
T
T 167
| foo
3 9 Ss 62
166.4 by
8.2 END OF BOREHOLE
NOTES:
1. Borehole caved to a depth of
approximately 7.0 m upon
removal of augers.
2. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE
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N
i3 GOLDER

Fou

ndation Design

RECORD OF BOREHOLE No NBP1-03 SHEET 1 OF 1

METRIC

PROJECT 1669995
G.W.P. 2162-11-00 LOCATION N 4848787.0; E 323379.0 MTM NAD 83 ZONE 10 (LAT. 43.778851; LONG. -79.269207) ORIGINATED BY MB
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM Geodetic DATE March 25, 2018 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T b oF CATURAL | rewarcs
el g PLASTIC yiierire  Llaup| &
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = e < zZz E 00— DISTRIBUTION
DEPTH é =) i > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
174.8|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (178 mm)
0.2 Gravelly sand, trace asphalt
fragments (FILL) 1| AS -
174.1 Brown
0.7 Moist 174
Sandy clayey silt (FILL) 2 Ss 10 o
Stiff
173.3 Brown
15 Moist
CLAYEY SILT with SAND to SILT 173
and SAND, trace clay, trace 3 ss 31
gravel
Hard
Brown
Moist 4 SS 33
172
5 Ss 36 o 1 33 52 14
171
6 Ss 45
7] ss | 62 170 q
169
8 Ss 82
168
167.6
7.2 SILT and SAND, trace to some -
clay, trace gravel JR3A
Very Dense 3
Brown g 167
Moist tl o | ss | 78 4 1 43 48 8
166.6 )
8.2 END OF BOREHOLE

NOTES:

1. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE




Foundation Design

N
i3 GOLDER

METRIC

N 4849037.2; E 323693.3 MTM NAD 83 ZONE 10 (LAT. 43.781064; LONG. -79.265283) ORIGINATED BY _GG

RECORD OF BOREHOLE No NW-01A SHEET 1 OF 1

LOCATION

PROJECT _ 1669995

G.W.P._ 2162-11-00

DIST Central HWY 401 BOREHOLE TYPE__NW Casing and Mud Rotary COMPILED BY

DATUM _Geodetic DATE July 3, 2018 CHECKED BY MWK

SOIL PROFILE SAMPLES DYNAMIC CONE PENETRATION

REMARKS

PLASTIC
LM

LIQuiD
LIMIT

RESISTANCE PLOT{

20 4|0 6|0 80

1 1
SHEAR STRENGTH kPa

NATURAL
MOISTURE
CONTENT
Wp w W

—o—

&
GRAIN SIZE
DISTRIBUTION

100
1

UNIT
WEIGHT

ELEV

DESCRIPTION O UNCONFINED + FIELD VANE

® QUICK TRIAXIAL X REMOULDED| WATER CONTENT (%)
20 40 60 80 100 10 20 30

DEPTH

-

(%)

STRAT PLOT
NUMBER
TYPE
"N" VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

kN/m® |GR SA SI CL

GROUND SURFACE

173.8

TOPSOIL
Sand, some gravel, some silt 1B

60

173.4

(FILL)

Compact
Brown
Moist 2
Sand and gravel (FILL)
Brown

Moist

Sand, some silt to silty sand, 3
trace gravel (FILL)
Dense

0.6

173

Ss 35

Ss 36

172
171.6

Brown H vix

yZ(ariamen ||

Moist

Sandy CLAYEY SILT, trace gravel
Brown

Moist

Hard

END OF BOREHOLE - Refusal to
Split Spoon

24

NOTES:

1. Open borehole dry on
completion of drilling.

GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

+ 3’ x 3. Numl_)_er_s refer to
Sensitivity

0,
o3 v STRAIN AT FAILURE




‘\ Foundation Design
i‘> GOLDER
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RECORD OF BOREHOLE No NW-01B SHEET 1 OF 1 METRIC
PROJECT 1669995
G.W.P. 2162-11-00 LOCATION N 4849040.0; E 323694.9 MTM NAD 83 ZONE 10 (LAT. 43.781089; LONG. -79.265262) ORIGINATED BY JB
DIST Central HWY 401 BOREHOLE TYPE__NW Casing and Mud Rotary COMPILED BY
DATUM Geodetic DATE October 30 and 31, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w  [BYRAMIC SONE PENETRATION
w z — pLasTic NATURAL ) qup = REMARKS
2| 9 umr | MOISTURE - “hyrl £ & &
= o | <8 @ 20 40 60 80 100 CONTENT Z 9
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV Cla| & | 2 |25| © |SHEARSTRENGTH kPa 2
DESCRIPTION =l = e < zZz E 00— DISTRIBUTION
DEPTH é S i > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
173.1]  GROUND SURFACE “ 20 40 60 8 100 1020 3 kN/m® |GR SA Sl CL
0.0 TOPSOIL, some roots, trace E=Z 1A 173
02 sand, trace gravel Ss 11
’ Black to brown 1B
Dry
Sandy silt to silty sand, trace to
some clay, trace to some gravel 2 Ss 24 172
(FILL)
Compact to very dense
Grey-brown 3 Ss 33
Dry
4 SS 100/0.1
171
5 Ss 276
6 Ss 108 170
169.6
3.5 END OF BOREHOLE - Refusal to
Split Spoon
NOTES:

1. Open borehole dry on
completion of drilling.

+ 3’ 3. Numbers refer to

0,
g o3 v STRAIN AT FAILURE
Sensitivity
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N
i3 GOLDER

Foundation Design

PROJECT 1609005 RECORD OF BOREHOLE No NW-02 ~ SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848998.1; E 323763.6 MTM NAD 83 ZONE 10 (LAT. 43.780710; LONG. -79.264410) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 6, 2018 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES M W |RESISTANCE PLOT NATURAL - REMARKS
el g { PLASTIC ylerime  Haup| i
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV '0_- o | & 3 23 g SHEAR STRENGTH kPa o = DISTRIBUTION
DEPTH DESCRIPTION S|3| % | S |[38]| £ |o UNCONFINED  + FIELD VANE Y )
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
1752|  GROUND SURFACE - 20 40 60 8 100 1020 3 kN/m® |GR SA Sl CL
0.0 ASPHALT (229 mm) 175
0.2 Sand, trace to some silt, trace 1 AS Y
1745 gravel (FILL) B
- Brown
0.7 Moist
Clayey silt, some sand to sandy, 2 Ss 22 o
trace gravel, trace organics (FILL) 174
Stiff to very stiff
Da(k grey to grey
Moist 3 ss 13
173
4 Ss 13 o
5A 172
1719 : ss | 31
Sandy silt, trace gravel (FILL) 58
171.5 Compact
3.7 Brown "
Moist M
SILT and SAND, trace to some W 6 | SS " 171
clay, trace to some gravel M
Compact to dense -+
Brown N3
Moist . 7 Ss 50 olH 7 47 37 9
N
5 170
1
1
169
FHA 8 | ss | 47
N
1
168.0 3
7.2 CLAYEY SILT with SAND, trace 168
to some gravel
Very stiff
Gre!
Mot 9| ss| 23 a— 7 32 44 17
167.0 4pz
8.2 END OF BOREHOLE T

NOTES:

1. Borehole caved to a depth of
approximately 5.1 m upon
removal of augers.

2. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE




‘\ Foundation Design
i‘> GOLDER
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PROJECT 1669695 RECORD OF BOREHOLE No NW-03  SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848961.6; E 323816.8 MTM NAD 83 ZONE 10 (LAT. 43.780380; LONG. -79.263750) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 6, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
a NATURAL = REMARKS
W g 5 PLASTIC oierure LQUD| | &
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV afg| g 2 [25| @ [SHEARSTRENGTH kPa N 2 | bISTRBUTION
DEPTH DESCRIPTION S|3| % | S |[38]| £ |o UNCONFINED  + FIELD VANE Y )
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
172.6|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (229 mm)
0.2 Gravelly sand, trace to some silt
1719 FD 1 172
- Brown
0.7 Moist
Clayey silt, some sand to sandy, 2 Ss 8 o
trace gravel (FILL)
Firm to very stiff
Bro_wn 171
Moist 3 ss 2
4| 8s | 17 170
169.5
3.1 SILT and SAND, trace to some 2
clay, trace gravel b1l 5 | SS 36 oH 3 51 38 8
Dense % 169
Bro_wn N3
Moist 1[4 6 | SS [13/0.19
- Split spoon sampler refusal at a “hEL
depth of approximately 4.0 m
Split Spoon Bouncin: o
(Split Sp uncing) ; 168
‘Wil 7 | ss | 40
T
JS3A 167
166.4 1qs
6.2 grLaegEY SILT with SAND, trace 8 ss 19 b 3 33 46 18
Very stiff to hard 166
Brown
Moist
165
9 Ss 57 o]
164.4
8.2 END OF BOREHOLE
NOTES:
1. Borehole caved to a depth of
approximately 6.3 m upon
removal of augers.
2. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

0,
g o3 v STRAIN AT FAILURE
Sensitivity
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N
i3 GOLDER

Foundation Design

PROJECT 1669695 RECORD OF BOREHOLE No NW-04  SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848918.5; E 323885.4 MTM NAD 83 ZONE 10 (LAT. 43.779990; LONG. -79.262900) ORIGINATED BY JS
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 11, 2018 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT
NATURAL = REMARKS
W g 5 PLASTIC oierure LQUD| | &
5 w |22 3 20 40 60 8 100 [“MT  contentr UMT[ S O &
2| & uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = > < zZz = 00— DISTRIBUTION
DEPTH é S [ > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
171.5|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (152 mm)
Gravelly sand, trace to some silt 1 AS -
171.0 (FILL) 171
0.5 Brown
Moist
Sand, some gravel, some silt 2 Ss 13
(FILL)
Loose to compact
Brown 170
Moist 3|ss| 6 o
169.3
22 SILT and SAND, trace to some 2
clay, trace to some gravel b 169
Compact to dense X 4 SS 21
Brown N3
Moist .
- Containing oxidation stains s
between depths of approximately 5 Ss 36 oH 9 44 37 10
3.0mand56m SN 168
SN
44 6 | SS | 33 o
SN
X 167
SN
: 7 SS 36 [e]
SN
bY 166
SN
165.4
6.1 CLAYEY SILT with SAND, trace
to some gravel 8 SS 48 o 6 36 44 14
Hard 165
Brown to grey
Moist
164
- Grey below 7.6 m Z
9 SS 41
163.3
8.2 END OF BOREHOLE

NOTES:

approximately 5.8 m upon
removal of augers.

below ground surface (Elev.

upon removal of casing.

1. Borehole caved to a depth of

2. Water level measured through
casing to be approximately 7.7 m

163.8 m). Open borehole dry

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE
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N
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Foundation Design

PROJECT 1669505 RECORD OF BOREHOLE No NW-05  SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848937.6; E 323957.8 MTM NAD 83 ZONE 10 (LAT. 43.780160; LONG. -79.262000) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 11, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES | o w  [BYRAMIC SONE PENETRATION
NATURAL = REMARKS
W oo 5 PLASTIC \oisture  HQuD| &
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV afg| g 2 [25| @ [SHEARSTRENGTH kPa N 2 | bISTRBUTION
DEPTH DESCRIPTION S|3| % | S |[38]| £ |o UNCONFINED  + FIELD VANE Y )
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
171.3|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (229 m) 171
170.8 S_and and gravel, trace to some 1 AS }
silt (FILL)
0.5 Brown
Moist
Clayey silt, some sand to sandy, 2 Ss 8 Q
trace gravel (FILL) 170
Firm to very stiff
Brown to grey
Moist 3A ss 9
- Trace organics between depths
of approximately 1.4 m and 2.2 m 3B
169
4 Ss 18 [¢
168.3 *
3.0 CLAYEY SILT with SAND, trace
gravel 168
Very stiff to hard 5 SS 25
Brown
Moist
- Auger grinding on inferred
gravel/cobble between depths of 6 | ss 18 — 4 32 44 20
approximately 3.0 m and 3.7 m 167
Al ss | 17
B
166
165.2
6.1 SILT and SAND, trace to some - 165
clay, trace gravel by 8 SS 51 o 1 36 51 12
Very dense %
Brown It
Moist .
as
y 164
as
Mo |ss || @ o 0 45 46 9
163.1 : -
8.2 END OF BOREHOLE

NOTES:

1. Borehole caved to a depth of
approximately 5.9 m upon
removal of augers.

2. Water level measured through
casing to be approximately 8.0 m
below ground surface (Elev.
163.3 m). Open borehole dry
upon removal of casing.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE



Foundation Design

N
i3 GOLDER

GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

RECORD OF BOREHOLE No NW-06 SHEET 1 OF 1 METRIC
PROJECT _ 1669995
G.W.P. 2162-11-00 LOCATION N 4848957.8; E 324031.8 MTM NAD 83 ZONE 10 (LAT. 43.780340; LONG. -79.261080) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 10, 2018 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x :L:J RESISTANCE PLOT< bastic NATURAL |00 - REMARKS
2| 9 umr | MOISTURE - “hyrl £ & &
= o | <8 @ 20 40 60 80 100 CONTENT Z 9
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = e < zZz = 00— DISTRIBUTION
DEPTH é =) i > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
170.7|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (152 mm)
Gravelly sand, trace to some silt 1 AS -
178? (FILL)
- Brown
\ Moist / 170
Clayey silt with sand, trace to 2 | ss 11
some gravel (FILL)
Stiff
Bro_wn to grey
Moist 3 ss 11 169 o
4 Ss 12 o] 12 40 37 11
168 =
5 Ss 11 o
167.0
3.7 SILT and SAND, trace clay 167
Dense L eA o 0 69 30 1
166.4 Brown X SS 32
43 Moist to wet 6B
CLAYEY SILT with SAND, trace 166
to some gravel
Hard 7| ss | 63
Brown
Dry to moist
- Split spoon refusal on inferred
gravel/cobble at a depth of -
approximately 5.1 m (bottom of 165
Sample 7)
8 Ss 41 ok 6 42 39 13
164
163
9 Ss 62
162.5
8.2 END OF BOREHOLE
NOTES:
1. Borehole caved to a depth of
approximately 6.9 m upon
removal of augers.
2. Open borehole moist to wet at
bottom upon completion of
drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE




GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

N
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PROJECT 1669695 RECORD OF BOREHOLE No NW-07  SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4848979.1; E 324104.2 MTM NAD 83 ZONE 10 (LAT. 43.780530; LONG. -79.260180) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 10, 2018 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
W g 5 PLASTIC oierure LQUD| | &
= o |<3| 8 20 40 60 80 100  [“MIT  conTENT 0 &
Sy w =gl z | ! ! ! ! We w 5 W | GRAINSIZE
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION el g 2129 E —o———i DISTRIBUTION
DEPTH é =) i > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz z |£°| @ |® QUCKTRAXAL X REMOULDED WATER CONTENT (%)
170.0]  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (229 mm)
1695 (GFrIaL\SIIy sand, trace to some silt 1 AS }
0.5 \ Brown /
Moist
Sandy clayey silt, trace gravel 2A Ss 7 169
(FILL) 2B
Soft to firm
Bro_wn to grey
Moist to wet 3A ss 4
168
167.8 3B
2.2 SAND, some silt, trace gravel -
C t
BPac 4| ss | 17 o
167.0 Moist 167
3.0 SILT and SAND, trace to some -
clay, trace gravel LY 9A
Compact to very dense 5 58 SS 37
Brown I
Moist 1
- Containing oxidation stains g 166
between depths of approximately "4 6 SS 25 oH 2 40 51 7
3.0mand3.7m
- Black silt and sand layer ot
between depths of approximately ’
34mand36m PFEl 7 | ss | 90
| RR
- Split spoon refusal on inferred RS 165
gravel/cobble at a depth of 1
approximately 5.0 m (bottom of s
164.4 Sample 7) -
5.6 Sandy CLAYEY SILT, trace gravel
Hard 164
Grey
Moist 8| ss | 60 o
163
- Some sand below a depth of
approximately 7.6 m 9| SS | 58 162 ! 1 25 47 27
161.8
8.2 END OF BOREHOLE

NOTES:

1. Borehole caved to a depth of
approximately 6.0 m upon
removal of augers.

2. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE



GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

N
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RECORD OF BOREHOLE No NW-08 SHEET 1 OF 1 METRIC
PROJECT _ 1669995
G.W.P. 2162-11-00 LOCATION N 4849002.6; E 324176.5 MTM NAD 83 ZONE 10 (LAT. 43.780740; LONG. -79.259280) ORIGINATED BY Js
entral ruck-Mounte: ri ig, mm O.D. Hollow Stem Augers
DIST C | HWY _401 BOREHOLE TYPE__CME 75 Truck-M d Drill Rig, 165 0O.D. Hollow St Aug COMPILED BY KAW
DATUM _Geodetic DATE April 10, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
a NATURAL = REMARKS
W g 5 PLASTIC oierure LQUD| | &
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = e < zZz = 00— DISTRIBUTION
DEPTH é =) .>_' > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz z €C| L [ QUICKTRIAXIAL X REMOULDED WATER CONTENT (%)
168.9]  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (229 mm)
Gravelly sand, trace to some silt 1 AS -
05 (FILL)
Brown
Moist 168
Clayey silt, some sand, trace 2 Ss 15 g
gravel (FILL)
Stiff to very stiff
Grey mottled brown to brown
Moist 3A
SS 15 167
166.7 3B
2.2 CLAYEY SILT with SAND, trace
t |
g e grave 4| ss | 3 ol H 5 37 48 10
Brown
Dry to Moist 166
5 Ss 64 o
165
6 Ss 9 o 3 30 50 17
- Split spoon refusal on inferred
gravel/cobble at a depth of
approximately 4.2 m 7 | ss 05(1)/5
- Split spoon refusal on inferred 164
gravel/cobble at a depth of
approximately 4.9 m
Y| 163
8| ss |ots
- Split spoon refusal on inferred
gravel/cobble at a depth of
approximately 6.3 m
162
507
9| Ss
16;‘8 - Split spoon refusal on inferred 0.15

gravel/cobble at a depth of
approximately 7.9 m

END OF BOREHOLE
NOTES:

1. Borehole caved to a depth of
approximately 6.0 m upon
removal of augers.

2. Water observed at a depth of
approximately 5.9 m upon
removal of augers.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE



Foundation Design

N
i3 GOLDER

RECORD OF BOREHOLE No NW1-01 SHEET 1 OF 1 METRIC
PROJECT _ 1669995
G.W.P. 2162-11-00 LOCATION N 4847924.9; E 320671.1 MTM NAD 83 ZONE 10 (LAT. 43.771122; LONG. -79.302862) ORIGINATED BY MB
DIST Central HWY 401 BOREHOLE TYPE__CME 55 Track-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM Geodetic DATE March 26, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
a NATURAL = REMARKS
W g 5 PLASTIC oierure LQUD| | &
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = e < zZz = 00— DISTRIBUTION
DEPTH é =) .>_' > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
181.0  GROUND SURFACE - 20 40 60 8 100 1020 3 kN/m® |GR SA Sl CL
59 TOPSOIL (50 mm)
Sandy clayey silt, trace gravel, 1 Ss 10
trace rootlets (FILL)
180.3 Stiff
0.7 \ Brown /
Moist 2| ss | 16 180 o
Sand, trace to some silt, trace
clay, trace gravel (FILL)
Compact
B
yiod 3| ss | 18 ) 0 89 10 1
179
4 Ss 25
178.0 178
3.1 Gravelly silty SAND
Very dense 5| ss | 62 o 27 51 22 0
Brown
177.3 Moist S
3.7 - Augers grinding on inferred .
gravel/cobble between depths of ‘bt 177
approximately 3.4 m and 3.7 m X 6 SS 99 ° 2 48 49 1
SILT and SAND, trace gravel, T
trace clay %
Very dense ot
Brown 1[4 7 | SS | 115 o
Moist " 176
- Augers grinding on inferred 1"
gravel/cobble between depths of Mt
approximately 5.2 m and 5.5 m 1 [
T
X 175
o
1[4 8 | ss | 103 o 4 57 35 4
o
L 174
o
T
X 9 Ss 116 173
172.8 ‘v
8.2 END OF BOREHOLE
NOTES:
1. Borehole caved to a depth of
approximately 6.4 m upon
removal of augers.
2. Open borehole dry upon
completion of drilling.

GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE
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N
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PROJECT 1669695 RECORD OF BOREHOLE No NW1-02 SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4847944.4; E 320723.9 MTM NAD 83 ZONE 10 (LAT. 43.771378; LONG. -79.302278) ORIGINATED BY MB
DIST Central HWY 401 BOREHOLE TYPE__CME 55 Track-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM Geodetic DATE March 26, 2018 CHECKED BY MWK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
W g 5 { PLASTIC oierure LQUD| | &
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
Sy w =gl z L L L L L We w w | SY | craNsizE
ELEV afg| g 2 [25| @ [SHEARSTRENGTH kPa N 2 | bISTRBUTION
DEPTH DESCRIPTION S|3| % | S |[38]| £ |o UNCONFINED  + FIELD VANE Y )
sz z |£°| @ |® QUCKTRAXAL X REMOULDED WATER CONTENT (%)
181.8|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
89 TOPSOIL (100 mm)
: Sandy clayey silt, trace gravel, 1 Ss 8
trace rootlets (FILL)
Firm to hard
Brown containing oxidation stains 181
Moist 2| ss | 34
180.3
1.5 Sand, some gravel, trace to some
silt, trace clay (FILL) 3 ss 25 180
Compact to very dense
Brown
Moist
- Augers grinding on inferred
gravel/cobble between depths of 4| Ss | 80 o
approximately 1.8 m and 2.1 m 179
- Augers grinding on inferred
gravel/cobble between depths of
approximately 2.7 m and 3.0 m 5 | ss 46 o 19 73 7 1
178.1
3.7 SILT and SAND, trace clay, trace R 178
gravel Kb
Very dense /14, 6 | SS | 133
Brown 4R
Moist T
(] 7| ss | o5 177 o 2 61 34 3
5y 176
‘- 100/
8 SS
- Split-spoon sampler refusal at BNy U.To
approximately 6.2 m and 7.9 m kS
175
A TO007
173.9 9 SS | g1a 174
7.9 END OF BOREHOLE

NOTES:

1. Borehole caved to a depth of
approximately 5.8 m upon
removal of augers.

2. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE



Foundation Design

N
i3 GOLDER

PROJECT 1669695 RECORD OF BOREHOLE No NW1-03 SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4847963.6; E 320793.1 MTM NAD 83 ZONE 10 (LAT. 43.771430; LONG. -79.301430) ORIGINATED BY _JS
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 5, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
a NATURAL = REMARKS
W g 5 PLASTIC oierure LQUD| | &
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = e < zZz = 00— DISTRIBUTION
DEPTH é S i > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
183.0  GROUND SURFACE - 20 40 60 8 100 1020 3 kN/m® |GR SA Sl CL
0.0 ASPHALT (203 mm)
0.2 Gravelly sand, trace to some silt
(FILL) T AS| -
182.3 Dark brown
0.7 Moist
Sand, some silt to silty, trace clay 2 Ss 27 182
(FILL)
Compact to very dense
Brown
Moist 3| ss | 31 o
181
4 SS 32 e} 0 79 20 1
180
5 SS 54
179.0 179
4.0 SAND, trace to some silt, trace SS 35
clay
Dense to very dense
Brown
Moist
o
SS 63 178
177
SS 48 o 0 92 7 1
176
- Trace gravel fragments below a
depth of approximately 7.6 m ss 64 175
9
174.8
8.2 END OF BOREHOLE
NOTES:
1. Borehole caved to a depth of
approximately 6.4 m upon
removal of augers.
2. Open borehole dry upon
completion of drilling.

GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE
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PROJECT 1609005 RECORD OF BOREHOLE No NW1-04 SHEET 1 OF 1 METRIC
G.W.P. 2162-11-00 LOCATION N 4847981.7; E 320849.0 MTM NAD 83 ZONE 10 (LAT. 43.771630; LONG. -79.300650) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 5, 2018 CHECKED BY MWK
SOIL PROFILE SAMPLES [ | w | G SENETRATION
] e = pLasTic MATURAL - quip = REMARKS
E2 (&) MOISTURE - T
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
215 uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV LlB| & | 3 |[258]| 2 [SHEARSTRENGTHkPa e
DESCRIPTION =l = e < zZz = 00— DISTRIBUTION
DEPTH é S .>_' > 8 e} ; O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
183.5|  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (229 mm)
0.2 (GFrIaL\SIIy sand, trace to some silt 1 AS } 183
182.8
Black
0.7 Moist
Sandy clayey silt, trace to some 2 Ss 18
gravel (FILL)
Very stiff
Brown to dark brown 3A 182
181.7 Moist ss 20
1.8 Sand, some silt, trace clay (FILL) 3B
Compact
Brown
Moist 181
4 Ss 25 8 e} 0 8 14 1
180.5
3.0 SAND, some silt, trace gravel
Compact to dense
Brown SS 21 180 °
Moist
Ss 33
179
Ss 26 [¢] 19 9 0
178
Ss 37 177 o
176
- Trace gravel fragments below a
depth of approximately 7.6 m ss 34
175.3
8.2 END OF BOREHOLE

NOTES:

1. Borehole caved to a depth of
approximately 6.2 m upon
removal of augers.

2. Open borehole dry upon
completion of drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE



‘\ Foundation Design
i‘> GOLDER

GTA-MTO 001 S:\CLIENTS\MTO\HWY_401\02_DATA\GINT\HWY_401.GPJ GAL-GTA.GDT 19-2-27

PROJECT 1669995 RECORD OF BOREHOLE No RW-01 SHEET 1 OF 1 METRIC
G.W.P. 2219-14-00 LOCATION N 4848771.1; E 323333.3 MTM NAD 83 ZONE 10 (LAT. 43.778678; LONG. -79.269764) ORIGINATED BY MB
DIST Central HWY 401 BOREHOLE TYPE__CME 55 Track-Mounted Drill Rig, 216 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM Geodetic DATE March 28, 2018 CHECKED BY NK/LCC
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w o | R T b oF =" CATURAL | rewarcs
] < PLASTIC LiQuID
E2 (&) MOISTURE - T
5 w |22 3 20 40 60 8 100 [“MT  contentr UMT[ S O &
2| & uwlzg| z ! . . : . We w w | 55 [ cransize
ELEV Lo | & | 2 [23] & |SHEARSTRENGTHKPa A N = | DisTRIBUTION
DESCRIPTION Els| > < |(35z]| E
DEPTH é S [ > 8 e} § O UNCONFINED + FIELD VANE 'Y (%)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
175.0]  GROUND SURFACE - 20 40 &0 8 100 02 3 kN/m® |GR SA SI CL
0.0 ASPHALT (152 mm)
0.2 Gravelly sand, trace silt, trace
clay (FILL) 1| As | -
174.3 Brown
0.7 Moist
Sandy silt, some gravel, some 2| ss | 19 174 o
clay (FILL)
173.5 Compact
15 Brown containing oxidation stains
Moist
Sandy CLAYEY SILT to CLAYEY 3 ss 32 173
SILT with SAND, trace gravel
Hard
Brown to grey below 5.6 m
Moist 4 Ss 46 ol 2 35 50 13
- Contains oxidation stains
between depths of approximately 172
24mand3.7m
5 Ss 41 o
6 Ss 75 171 o
7 Ss 60
170
L ~
z [ 169
s | ss | TOO7 A5 o 8 28 47 17
013 [
':'l Y
Yy
S5
b'. Y
515 168
ZHA]
HEy
167.1 9 [ 85 [ g kil
7.9 END OF BOREHOLE
NOTES:

1. Piezometer dry upon
completion of installation.

2. Water levels measured in
standpipe piezometer:

Date Depth (m)  Elev (m)

Jul 30/18 4.5 170.5

+ 3’ 3. Numbers refer to

0,
g o3 v STRAIN AT FAILURE
Sensitivity
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PROJECT 1660905 RECORD OF BOREHOLE No RW-02  SHEET 1 OF 1 METRIC
G.W.P. 2219-14-00 LOCATION N 4848707.5; E 323129.3 MTM NAD 83 ZONE 10 (LAT. 43.778110; LONG. -79.272300) ORIGINATED BY Js
DIST Central HWY 401 BOREHOLE TYPE__CME 75 Truck-Mounted Drill Rig, 165 mm O.D. Hollow Stem Augers COMPILED BY KAW
DATUM _Geodetic DATE April 9, 2018 CHECKED BY NK/LCC
SOIL PROFILE SAMPLES [ | w | G SENETRATION
a NATURAL = REMARKS
e PLASTIC i liemime  Llaup|
= w |22 3 20 40 60 80 100 |UMT  content UMT| S O &
Sy w =gl z L L L L L We w w | SY | craNsizE
ELEV afg| g 2 [25| @ [SHEARSTRENGTH kPa N 2 | bISTRBUTION
DEPTH DESCRIPTION s|3| 2 |>(33 < | © UNCONFINED -+ FIELD VANE Y %)
sz Z [£°]| & |® QUCKTRIAXAL X REMOULDED WATER CONTENT (%)
174.4]  GROUND SURFACE - 20 40 60 8 100 1020 3 kN/m® |GR SA Sl CL
0.0 ASPHALT (203 mm)
Gravelly sand, trace to some silt
1738 (BFILL) 1| As - 174
rown
0.6 Moist
Clayey silt with sand, trace gravel 2 Ss 20
(FILL)
Very stiff to hard 173
Grey
Moist 3| ss | 36 o
172
4 Ss 18 [¢]
5| ss | 32 171 of—] 4 37 43 16
170.3
4.1 CLAYEY SILT with SAND, trace 68| 14
to some gravel 170
Stiff to hard
Grey
Moist to wet 7 SS 20
169
AVA
8 | ss | 36 168 of—t 5 39 41 15
167
166.6 IR
7.8 SAND, trace to some silt, trace to g o | SS 6
some clay
166.1 Loose AT SS AT
Grey
8.4 Wet 10B
Sandy CLAYEY SILT, trace gravel
Very stiff
Grey
Moist

END OF BOREHOLE - Refusal to
Split Spoon

NOTES:

1. Water level measured in open
borehole at a depth of
approximately 6.3 m

(Elev. 168.1 m) below ground
surface upon completion of
drilling.

+ 3’ 3. Numbers refer to

Sensitivity

0,
o3 v STRAIN AT FAILURE
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GRAIN SIZE DISTRIBUTION
Sand to Gravelly Sand to Sand and Gravel FIGURE C-1

U.S.S Sieve size, meshes/inch Size of openings, inches

200 100 6050 40 30 20 16 108 4 3 3/8"Y%" Y"1 1% 3" 4y 6"
L | L L

| A s o L-100
| & /
il i

matile: .
%

70

L ¥ )

90

\
>
(RS

40

1y )
i m

%%f#ﬁ

0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm

PERCENT FINER THAN

SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
o NB-02 10 175.2
u NB-02 3 182.2
* NB-01 5 179.5
A NB-01 7 177.2
v NB-02 7 179.1
Q NB-02 8 177.6

Project Number: 1669995
Checked By: _ MWK Golder Associates Date: 26-Feb-19




GRAIN SIZE DISTRIBUTION

Sand (Fill)

FIGURE C-2

U.S.S Sieve size, meshes/inch
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE|  FINE COARSE | COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L NW1-01 3 179.2
u NW1-03 4 180.4
* NW1-04 4 180.9
A NW1-02 5 178.4
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GRAIN SIZE DISTRIBUTION
Gravelly Silty Sand FIGURE C-3

U.S.S Sieve size, meshes/inch Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L4 NW1-01 5 177.6

Project Number: 1669995
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GRAIN SIZE DISTRIBUTION
Silt and Sand to Sand

FIGURE C-4

U.S.S Sieve size, meshes/inch

Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L4 NW1-01 6 176.9
u NW1-02 7 176.9
* NW1-04 7 178.6
A NW1-03 8 176.6
4 NW1-01 8 174.6
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GRAIN SIZE DISTRIBUTION
Clayey Silt with Sand (Fill) FIGURE C-5

U.S.S Sieve size, meshes/inch Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L RW-02 5 171.0
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GRAIN SIZE DISTRIBUTION
Silt and Sand (Fill) FIGURE C-7

U.S.S Sieve size, meshes/inch Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L4 NBP1-01 3 172.8
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GRAIN SIZE DISTRIBUTION
Silt and Sand to Sand to Sand and Gravel

FIGURE C-8

U.S.S Sieve size, meshes/inch

Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L MA-03 2 165.6
u MA-03 6 162.5
* NBP1-01 6A 170.6
A NBP1-02 7 169.7
4 NBP1-01 8 168.2
o NBP1-02 8 168.2
O NBP1-03 9 166.9
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GRAIN SIZE DISTRIBUTION

Silt and Sand to Clayey Silt with Sand to Sandy Clayey Silt

FIGURE C-10

U.S.S Sieve size, meshes/inch

Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L NBP1-02 4 172.0
u RW-01 4 172.4
* NBP1-03 5 171.4
A RW-02 8 168.0
v RW-01 8 168.8
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GRAIN SIZE DISTRIBUTION

Clayey Silt with Sand (Fill) FIGURE C-12

U.S.S Sieve size, meshes/inch Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L NW-06 4 168.1
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GRAIN SIZE DISTRIBUTION

Silt and Sand

FIGURE C-14

U.S.S Sieve size, meshes/inch

Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L NW-04 5 168.1
u NW-03 5 169.2
* NW-07 6 165.9
A NW-06 6A 166.6
v NW-02 7 170.3
O NW-05 8 164.9
O NW-05 9 163.4
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GRAIN SIZE DISTRIBUTION
Sandy Clayey Silt to Clayey Silt with Sand

FIGURE C-16A

U.S.S Sieve size, meshes/inch
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L NW-08 4 166.3
u NW-08 6 164.9
. NW-05 6 167.2
A NW-06 8 164.3
v NW-04 8 165.1
©) NW-03 8 166.2
] NW-07 9 162.1
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GRAIN SIZE DISTRIBUTION
Clayey Silt with Sand FIGURE C-16B

U.S.S Sieve size, meshes/inch Size of openings, inches
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FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L NW-02 9 167.3
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A Bureau Verltas Group Company

Your Project #: 1669995
Site Location:  401W

Attention: Nikol Kochmanova

Golder Associates Ltd
6925 Century Ave
Suite 100
Mississauga, ON
CANADA L5N 7K2

Your C.O.C. #: 668025-02-01, 668025-03-01, 668025-04-01, 668025-05-
01

Report Date: 2018/06/08
Report #: R5226716
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B8D5245
Received: 2018/06/05, 16:46

Sample Matrix: Soil
# Samples Received: 31

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Chloride (20:1 extract) 31 N/A 2018/06/08 CAM SOP-00463 EPA325.2m
Conductivity 20 N/A 2018/06/07 CAM SOP-00414 OMOE E3530v1l m
Conductivity 11 N/A 2018/06/08 CAM SOP-00414 OMOE E3530v1l m
pH CaCl2 EXTRACT 20 2018/06/07 2018/06/07 CAM SOP-00413 EPA9045D m
pH CaCl2 EXTRACT 11 2018/06/08 2018/06/08 CAM SOP-00413 EPA9045D m
Resistivity of Soil 20 2018/06/06 2018/06/07 CAM SOP-00414 SM 232510 m
Resistivity of Soil 11 2018/06/06 2018/06/08 CAM SOP-00414 SM 232510 m
Sulphate (20:1 Extract) 31 N/A 2018/06/08 CAM SOP-00464 EPA 3754 m

Remarks:

Maxxam Analytics' laboratories are accredited to ISO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.
* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.
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Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verltas Group Company

Your Project #: 1669995
Site Location:  401W

Attention: Nikol Kochmanova

Golder Associates Ltd
6925 Century Ave
Suite 100
Mississauga, ON
CANADA L5N 7K2

Your C.O.C. #: 668025-02-01, 668025-03-01, 668025-04-01, 668025-05-
01

Report Date: 2018/06/08
Report #: R5226716
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B8D5245
Received: 2018/06/05, 16:46

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ema Gitej, Senior Project Manager

Email: EGitej@maxxam.ca

Phonett (905)817-5829

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995

Site Location:  401W
Sampler Initials: AM
RESULTS OF ANALYSES OF SOIL
Maxxam ID GWL599 GWL600 GWL601 GWL601
Sampling Date 2018/02/14 | 2018/04/09 | 2018/02/28 2018/02/28
COC Number 668025-02-01 | 668025-02-01 | 668025-02-01 668025-02-01
MR-01
UNITS BR-03 SA#14 | RW-02 SA#9 | MR-01 SA#10 | QC Batch SA#10 RDL| QC Batch
Lab-Dup
Calculated Parameters
Resistivity | ohm-em | 680 6300 1400 | 5567331 |
Inorganics
Soluble (20:1) Chloride (Cl) ug/g 730 <20 390 5569372 420 20 | 5569372
Conductivity umho/cm 1480 160 718 5568916 708 2 | 5568916
Available (CaCl2) pH pH 8.02 8.28 8.08 5568601
Soluble (20:1) Sulphate (SO4) ug/g 270 68 50 5569377 51 20 | 5569377
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
Maxxam ID GWL602 GWL603 GWL604 GWL605
Sampling Date 2018/04/11 2018/04/12 2018/03/19 2018/03/21
COC Number 668025-02-01 668025-02-01 668025-02-01 668025-02-01
UNITS OH-7 SA#5 [QCBatch| OH-4 SA#4 (RDL| MRU-01 SA#4|RDL| BRU-01 SA#6 | RDL| QC Batch
Calculated Parameters
Resistivity |ohmem | 7100 |ss67331] 1300 | | 330 | | 9% | 5567331
Inorganics
Soluble (20:1) Chloride (Cl) ug/g 680 5569369 220 20 1700 60 620 20 | 5569369
Conductivity umho/cm 1410 5570740 764 2 3050 2 1010 2 | 5570740
Available (CaCl2) pH pH 7.99 5568601 8.01 8.07 8.07 5569005
Soluble (20:1) Sulphate (SO4) | ug/g 280 5569370 370 20 <20 20 <20 20 | 5569370
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Page 3 of 22
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995

Site Location:

401W

Sampler Initials: AM

RESULTS OF ANALYSES OF SOIL

Maxxam ID GWL606 GWL606 GWL607 GWL608
Sampling Date 2018/03/14 2018/03/14 2018/03/22 | 2018/04/05

COC Number 668025-02-01 668025-02-01 668025-02-01 | 668025-02-01

CN-02
UNITS |CN-02SA#23B|RDL|QCBatch| SA#23B |RDL|QCBatch| KR-01SA#9 | NW1-04 SA#6|RDL|QC Batch
Lab-Dup

Calculated Parameters

Resistivity | ohmem | 3200 [ [s5567331] | | 940 2000 | [ss67331
Inorganics

Soluble (20:1) Chloride (Cl) ug/e <20 20 | 5569369 580 230 20 | 5569372
Conductivity umho/cm 312 2 | 5570740 314 2 | 5570740 1070 508 2 | 5568916
Available (CaCl2) pH pH 8.12 5568601 8.01 8.26 5568601
Soluble (20:1) Sulphate (SO4) | ug/g 200 20 | 5569370 <20 <20 20 | 5569377
RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Maxxam ID GWL609 GWL610 GWL611 GWL612 GWL613 GWL614

Sampling Date 2018/02/25 | 2018/04/11 | 2018/02/26 | 2018/04/11 | 2018/04/06 | 2018/04/10

COC Number 668025-03-01 | 668025-03-01 | 668025-03-01 | 668025-03-01 | 668025-03-01 | 668025-03-01

UNITS | KR-03S SA#10 | NW-05 SA#7B | MA-01 SA#11 | NW-04 SA#4 | NW-03S SA#7 | NW-08 SA#7 | RDL| QC Batch

Calculated Parameters

Resistivity | ohm-cm | 2300 620 1300 1000 1600 1300 | [s567331
Inorganics

Soluble (20:1) Chloride (Cl) ug/g 210 820 280 510 340 350 20 | 5569372
Conductivity umho/cm 437 1620 797 979 643 778 2 | 5568916
Available (CaCl2) pH pH 8.21 8.11 8.09 8.16 8.08 8.13 5568601
Soluble (20:1) Sulphate (SO4) ug/g <20 24 310 <20 23 77 20 | 5569377
RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Page 4 of 22
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995

Site Location:

RESULTS OF ANALYSES OF SOIL

401W
Sampler Initials: AM

Maxxam ID

GWL615

GWL616

GWL617

GWL618

Sampling Date

2018/04/10

2018/03/25

2018/03/28

2018/03/26

COC Number 668025-03-01 668025-03-01 668025-03-01 668025-03-01

UNITS | NW-07 SA#5A | QC Batch | NBP1-3 SA#6 | QC Batch| RW-01 SA#3 | QC Batch| NW1-02 SA#3 | RDL| QC Batch
Calculated Parameters
Resistivity | ohmem | 610  |5567331] 1600  [5567331| 1300  [s567331| 2300 | |5567331
Inorganics
Soluble (20:1) Chloride (Cl) ug/g 810 5569372 320 5569369 370 5569372 170 20 | 5569372
Conductivity umho/cm 1630 5568916 627 5568916 743 5568916 429 2 | 5570740
Available (CaCl2) pH pH 8.10 5568601 8.00 5568601 8.07 5568601 8.13 5568601
Soluble (20:1) Sulphate (SO4) ug/sg <20 5569377 <20 5569370 <20 5569377 <20 20 | 5569377
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Maxxam ID GWL618 GWL619 GWL620 GWL621
Sampling Date 2018/03/26 2018/03/26 2018/04/09 2018/03/06
COC Number 668025-03-01 668025-04-01 668025-04-01 668025-04-01

NW1-02
UNITS SA#3 QC Batch | NW1-01 SA#4 | QC Batch | NBP1-01 SA#9 | QC Batch | CN-01 SA#20A | RDL| QC Batch
Lab-Dup
Calculated Parameters
Resistivity | ohm-cm | | 4200 [ss67331| 1200  [5567331] 2900 | 5567331
Inorganics
Soluble (20:1) Chloride (Cl) ug/g 78 5569372 460 5569369 120 20 | 5569372
Conductivity umho/cm 238 5568916 835 5570740 343 2 | 5568916
Available (CaCl2) pH pH 8.09 5568601 8.24 5568601 8.13 5569005 8.34 5568601
Soluble (20:1) Sulphate (SO4) ug/g <20 5569377 <20 5569370 92 20 | 5569377
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Report Date: 2018/06/08

RESULTS OF ANALYSES OF SOIL

Golder Associates Ltd
Client Project #: 1669995

Site Location:

401W

Sampler Initials: AM

Maxxam ID GWL622 GWL623 GWL624
Sampling Date 2018/02/25 2018/04/12 2018/04/13
COC Number 668025-04-01 668025-04-01 668025-04-01
UNITS | CP-01SA#12 |QCBatch| OH-5SA#7 |QCBatch| OH-9 SA#5 |RDL|QC Batch
Calculated Parameters
Resistivity | ohmem | 1500  |5567331| 1000  |5567331] 1400 | 5567331
Inorganics
Soluble (20:1) Chloride (Cl) ug/g 340 5569369 490 5569372 330 20 | 5569369
Conductivity umho/cm 649 5570740 974 5568916 733 2 | 5570740
Available (CaCl2) pH pH 8.10 5569005 8.14 5568601 8.16 5569005
Soluble (20:1) Sulphate (SO4) | ug/g <20 5569370 29 5569377 <20 20 | 5569370
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Maxxam ID GWL624 GWL625 GWL626
Sampling Date 2018/04/13 2018/05/29 2018/04/12
COC Number 668025-04-01 668025-04-01 668025-04-01
UNITS 0:; z_soﬁf RDL| QC Batch| NB-02 SA#4 |RDL|QC Batch| OH-01 SA#7 |RDL|QC Batch
Calculated Parameters
Resistivity | ohm-cm | | ] | 870 | [sse7331| 300 | [ss67331
Inorganics
Soluble (20:1) Chloride (Cl) ug/e 330 20 | 5569369 670 20 | 5569372 1700 60 | 5569369
Conductivity umho/cm 1150 2 | 5568916 3300 2 | 5570740
Available (CaCl2) pH pH 8.24 5569005 7.47 5569005
Soluble (20:1) Sulphate (SO4) ug/g <20 20 | 5569370 62 20 | 5569377 250 20 | 5569370
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B8D5245
Report Date: 2018/06/08

RESULTS OF ANALYSES OF SOIL

Golder Associates Ltd
Client Project #: 1669995

Site Location:

401W

Sampler Initials: AM

Maxxam ID

GWL627

GWL628

GWL629

Sampling Date

2018/05/09

2018/05/07

2018/05/30

COC Number 668025-04-01 668025-04-01 668025-05-01

UNITS | KR-02SA#3 |RDL|QCBatch| MR-02 SA#7 |RDL|QC Batch| BR-01SA#4 |RDL|QC Batch
Calculated Parameters
Resistivity | ohm-em | 470 | 5567331 760 [ 5567331 400 | 5567331
Inorganics
Soluble (20:1) Chloride (Cl) ug/g 1100 40 | 5569369 670 20 | 5569372 1300 60 | 5569369
Conductivity umho/cm 2140 2 | 5568916 1310 2 | 5568916 2490 2 | 5570740
Available (CaCl2) pH pH 8.24 5569005 8.08 5569005 8.04 5569005
Soluble (20:1) Sulphate (SO4) | ug/g 26 20 | 5569370 70 20 | 5569377 130 20 | 5569370
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL599 Collected: 2018/02/14
Sample ID: BR-03 SA#14 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID:  GWL600 Collected: 2018/04/09
Sample ID: RW-02 SA#9 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL601 Collected: 2018/02/28
Sample ID: MR-01 SA#10 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL601 Dup Collected: 2018/02/28
Sample ID: MR-01 SA#10 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL602 Collected: 2018/04/11
Sample ID: OH-7 SA#5 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
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Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL602 Collected: 2018/04/11
Sample ID: OH-7 SA#5 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL603 Collected: 2018/04/12
Sample ID: OH-4 SA#4 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL604 Collected: 2018/03/19
Sample ID: MRU-01 SA#4 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL605 Collected: 2018/03/21
Sample ID: BRU-01 SA#6 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL606 Collected: 2018/03/14
Sample ID: CN-02 SA#23B Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
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Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL606 Collected: 2018/03/14
Sample ID: CN-02 SA#23B Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
| Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL606 Dup Collected: 2018/03/14
Sample ID: CN-02 SA#23B Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
Maxxam ID: GWL607 Collected: 2018/03/22
Sample ID: KR-01 SA#9 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL608 Collected: 2018/04/05
Sample ID: NW1-04 SA#6 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL609 Collected: 2018/02/25
Sample ID: KR-03S SA#10 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
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Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL610 Collected: 2018/04/11
Sample ID: NW-05 SA#7B Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL611 Collected: 2018/02/26
Sample ID: MA-01 SA#11 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL612 Collected: 2018/04/11
Sample ID: NW-04 SA#4 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL613 Collected: 2018/04/06
Sample ID: NW-03S SA#7 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL614 Collected: 2018/04/10
Sample ID: NW-08 SA#7 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
| Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
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Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL614 Collected: 2018/04/10
Sample ID:  NW-08 SA#7 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL615 Collected: 2018/04/10
Sample ID: NW-07 SAH#5A Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL616 Collected: 2018/03/25
Sample ID: NBP1-3 SA#6 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL617 Collected: 2018/03/28
Sample ID: RW-01 SA#3 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL618 Collected: 2018/03/26
Sample ID: NW1-02 SA#3 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL618 Collected: 2018/03/26
Sample ID: NW1-02 SA#3 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL618 Dup Collected: 2018/03/26
Sample ID: NW1-02 SA#3 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Maxxam ID: GWL619 Collected: 2018/03/26
Sample ID: NW1-01 SA#4 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL620 Collected: 2018/04/09
Sample ID: NBP1-01 SA#9 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL621 Collected: 2018/03/06
Sample ID: CN-01 SA#20A Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
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Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL622 Collected: 2018/02/25
Sample ID: CP-01 SA#12 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL623 Collected: 2018/04/12
Sample ID: OH-5 SA#7 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5568601 2018/06/07 2018/06/07 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL624 Collected: 2018/04/13
Sample ID: OH-9 SA#5 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL624 Dup Collected: 2018/04/13
Sample ID: OH-9 SA#5 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL625 Collected: 2018/05/29
Sample ID: NB-02 SA#4 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245
Report Date: 2018/06/08

Golder Associates Ltd
Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

TEST SUMMARY
Maxxam ID: GWL625 Collected: 2018/05/29
Sample ID: NB-02 SA#4 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
| Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL626 Collected: 2018/04/12
Sample ID: OH-01 SA#7 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL627 Collected: 2018/05/09
Sample ID: KR-02 SA#3 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL628 Collected: 2018/05/07
Sample ID: MR-02 SA#7 Shipped:
Matrix: Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569372 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5568916 N/A 2018/06/07 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/07 2018/06/07 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569377 N/A 2018/06/08 Alina Dobreanu
Maxxam ID: GWL629 Collected: 2018/05/30
Sample ID: BR-01 SA#4 Shipped:
Matrix:  Soil Received: 2018/06/05
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5569369 N/A 2018/06/08 Deonarine Ramnarine
Conductivity AT 5570740 N/A 2018/06/08 Tahir Anwar
pH CaCl2 EXTRACT AT 5569005 2018/06/08 2018/06/08 Gnana Thomas
Resistivity of Soil 5567331 2018/06/08 2018/06/08 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5569370 N/A 2018/06/08 Alina Dobreanu
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245 Golder Associates Ltd
Report Date: 2018/06/08 Client Project #: 1669995
Site Location: 401W

Sampler Initials: AM

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 20.0°C

Most samples have been received and analyzed past the recommended hold time of 30 days as per client request.

Results relate only to the items tested.
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245
Report Date: 2018/06/08

QUALITY ASSURANCE REPORT

Golder Associates Ltd

Client Project #: 1669995

Site Location:
Sampler Initials: AM

401W

Matrix Spike SPIKED BLANK Method Blank RPD

QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
5568601 Available (CaCl2) pH 2018/06/07 100 97-103 0.50 N/A
5568916 Conductivity 2018/06/07 98 90-110 <2 umho/cm 1.4 10
5569005 Available (CaCl2) pH 2018/06/08 101 97 -103 0.13 N/A
5569369 Soluble (20:1) Chloride (Cl) 2018/06/08 NC 70-130 108 70-130 <20 ug/g 0.23 35
5569370 Soluble (20:1) Sulphate (SO4) 2018/06/08 114 70-130 107 70-130 <20 ug/g NC 35
5569372 Soluble (20:1) Chloride (Cl) 2018/06/08 NC 70-130 107 70-130 <20 ug/g 7.2 35
5569377 Soluble (20:1) Sulphate (SO4) 2018/06/08 NC 70-130 102 70-130 <20 ug/g 2.5 35
5570740 Conductivity 2018/06/08 98 90-110 <2 umho/cm 0.64 10

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).
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A Bureau Verltas Group Company

Maxxam Job #: B8D5245 Golder Associates Ltd

Report Date: 2018/06/08 Client Project #: 1669995
Site Location:  401W
Sampler Initials: AM

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Cusstire. Caruore.

Cristina Carriere, Scientific Service Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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APPENDIX E

Non-Standard Special Provisions

O GOLDER



BOULDERS/OBSTRUCTIONS DURING EXCAVATION FOR NOISE BARRIER WALL
FOUNDATIONS — Item No.

Special Provision

The site soils at the site are glacially-derived and should be expected to contain cobbles and boulders.
Appropriate equipment and procedures will be required to penetrate obstructions (cobbles and boulders)
that are encountered during excavation/drilling for noise barrier wall foundations.

Basis of Payment

Payment at the contract price for the above tender item shall include full compensation for all labour and
materials to complete the work.

END OF SECTION



CONTROL OF OVERBURDEN SOILS DURING NOISE BARRIER WALL FOUNDATION
INSTALLATION - Item No.

Special Provision

Excavations for the Noise Barrier Wall foundations will be advanced through granular fill materials (where
present), various interlayers of granular native material through/into clayey silt which may contain lenses
or layers of potentially saturated cohesionless soils. The granular soils could slough (if dry) or flow (if
water-bearing) into unsupported auger holes during caissons installation. Appropriate construction
procedures and equipment will be required to minimize ground loss during drilling, caisson installation and
concrete placement.

Basis of Payment

Payment at the lump sum contract price for this tender item shall be full compensation for all labour,
equipment and materials for completion of the work.

END OF SECTION



“height” NOISE BARRIER SYSTEM - Item No.

“height” NOISE BARRIER SYSTEM INCLUDING PRECAST NOISE/TRAFFIC BARRIER - Item
No.

“height” NOISE BARRIER SYSTEM ON STRUCTURES - Item No.

NOISE BARRIER ACCESS - Item No.

Special Provision No. 760F01 March 2018

Amendment to OPSS 760, November 2014
760.03 DEFINITIONS

Section 760.03 of OPSS 760 is amended by the deletion of the definitions for Certificate of Conformance
and Quality Verification Engineer.

760.04 DESIGN AND SUBMISSION REQUIREMENTS
760.04.01 Design Requirements

760.04.01.01 Footings

760.04.01.01.01 General

Clause 760.04.01.01.01 of OPSS 760 is amended by the addition of the following paragraph:

The soil design parameters for the design of footings shall be as specified in Table A: [* Designer Fill-In for
Table A, See Notes to Designer].

Table A
Soil Design Parameters

Location Soil Design Parameter

Subsection 760.04.01 of OPSS 760 is amended by the addition of the following clauses:

760.04.01.02 Wind Load

The wind load applied for the design of structure shall be: [** Designer Fill-In, See Notes to Designer].
760.04.01.03 Acoustics

The minimum acoustical characteristic of the noise barrier system shall be such that the noise barrier is: [***
Designer Fill-In, See Notes to Designer].

760.04.01.04 Aesthetics

The colour and texture for the noise barrier system shall be within the following parameters:
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Number of colours adjacent to highway: [**** Designer Fill-in — See Notes to Designer]

in the proportion of

Number of textures

in the proportion of

Number of colours adjacent to residential property: [**** Designer Fill-In, See Notes to Designer].

in the proportion of

Number of textures

in the proportion of

Final colour selections shall be determined by the Contract Administrator at the point of manufacture from
samples prepared by the manufacturer.

If only one colour and texture are specified, the noise barrier shall be constructed using the colour and texture
specified by the Contract Administrator following the award of the Contract. Final colour selection shall be
determined at the point of manufacture from samples prepared by the manufacturer.

760.07 CONSTRUCTION
760.07.13 Quiality Control
760.07.13.01 Interim Inspection of Footings and Posts

Clause 760.07.13.01 of OPSS 760 is deleted in its entirety and replaced with the following:
760.07.13.01 Inspection before Installation of Noise Barrier Panels

A Request to Proceed shall be submitted to the Contract Administrator after the construction of the noise
barrier footings and posts and prior to the installation of the noise barrier panels

The installation of the noise barrier panels shall not proceed until a Notice to Proceed has been received from
the Contract Administrator.

760.07.13.02 Certificate of Conformance
Clause 760.07.13.02 of OPSS 760 is deleted in its entirety and replaced by the following:
760.07.13.02 Inspection after Installation of Noise Barrier System

A Certificate of Conformance shall be submitted to the Contract Administrator upon completion of the
installation of the noise barrier system.
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NOTES TO DESIGNER:

* Insert station to station limits and soil design parameters in Table A as per the example below:
Example
Location Soil Design Parameter
East Bound Lane
17+320 to 17+790 (shoulder) @ =28°
West Bound Lanes

17+100 to 17+600 (ROW) @ =28°

17+600 to 17+720 (ROW) Cu=12Kpa

17+700 to 18+050 (shoulder) @ =28°
*x Insert the reference wind load along with its respective area or city (e.g., 415 Pa for Hamilton area).

faia Insert one of the following acoustical characteristics:

- Either sound absorptive or reflective

- Sound absorptive on the highway side
- Sound absorptive on the residential sid
- Sound absorptive on both sides.

e

If more than one acoustical characteristic applies to this Contract, each section shall be designed

accordingly with clearly defined limits.

**** Insert the number of colours planned for this contract, the proportions in which each are required, the
number of textures if applicable and their proportions of the total noise barrier area in the locations

specified.

WARRANT:  Always with these tender items.
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