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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by AECOM on behalf of the Ministry of Transportation, Ontario
(MTO) to provide foundation engineering services for the replacement of the Highway 406 S — Geneva Street
north/south (N/S) off-ramp structure associated with the Highway 406 rehabilitation project from Fourth Avenue to
Westchester Avenue in the City of St. Catharines, Regional Municipality of Niagara, Ontario.

The purpose of this investigation is to establish the subsurface soil and groundwater conditions at the existing ramp
structure by borehole drilling and geotechnical/analytical laboratory testing on selected soil samples.

The Terms of Reference and scope of work for the foundation investigation are outlined in MTO’s Request for
Proposal, dated September 2015, which forms part of the Consultants Agreement for Assignment No. 2014-E-0075
for this project. The scope of work for the Geneva Street N/S Off-Ramp structure site is outlined in Golder’s Revised
Change Request, dated May 25, 2017. The work has been carried out in accordance with Golder’s Supplementary
Specialty Plan for this project, dated June 2016.

2.0 SITE DESCRIPTION

The Highway 406 S - Geneva Street S N/S Off-Ramp structure is located north of the Highway 406 underpass
structure at Westchester Avenue and connects Highway 406 northbound vehicle traffic to Geneva Street, near
downtown St. Catharines at the location shown on the Key Plan on Drawing 1. The structure spans the broad gully
that was part of the old second Welland Canal (now called the Canal Valley adjacent to Twelve Mile Creek), of
which the crest-to-crest width is about 210 m. The General Plan of the site available in GEOCRES 30M3-43
(Drawing D 5147-2, dated May 1963) shows topographic contours indicating that the crest of the valley bank was
about 8.3 m above the ground surface of the base of the valley. The General Plan drawing shows the location of
the original Old Welland Canal and indicates that a culvert was constructed to the east of the Old Welland Canal. It
is understood that Old Welland Canal discharged to Twelve Mile Creek approximately 680 m to the west of the
Ramp Bridge through a three-cell buried structural culvert that was constructed between Piers 1 and 2 of the Ramp
Bridge. The General Plan further indicates that Old Welland Canal was filled to Elevation 87.5 m, and that in the
vicinity of Pier 4 and between Pier 1 and the east abutment the “gravely clay fill, miscellaneous fill, ash and rubble
fill" was to be subexcavated to “firm strata” and the subexcavation replaced with “select earth fill”.

The existing Ramp is a five-span bridge that was constructed in about 1964, and has a total length of approximately
114 m. The current grade of the Ramp is at about Elevation 97 m near the east abutment and rises to about
Elevation 102 m at the west abutment.

Drawing No. D 5147-3 titled “Foundation Layout” indicates that the abutments and piers are reportedly supported
on pile caps founded on 14BP73 steel H-piles (equivalent to HP360x108), driven into a till stratum underlying the
silty clay deposit, to practical refusal as determined by the Hiley Formula (D.H.O. Std. BD 16-3,4).

3.0 INVESTIGATION PROCEDURES
3.1 Previous Investigation

The results of a previous geotechnical investigation carried out at the site of the existing Highway 406 south Geneva
Street N/S Off-Ramp between May 3 and October 4, 1962 are obtained from the MTO GEOCRES library, and are
summarized in the report prepared by the Materials and Research Division (Foundation Section) titled, “Highway
#58 and Geneva Street, Access Ramp at Old Welland Canal, City of St. Catharines, Dist. #4” dated July 12, 1962,
GEOCRES No. 30M03-043. During the 1962 investigation, a total of nineteen boreholes (Boreholes 2 to 20) were
advanced in the general vicinity of the existing ramp structure. The location of the boreholes advanced during the
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previous investigation are shown on Figure Al in Appendix A. The relevant records for eighteen borehole
(Boreholes 3 to 20) advanced in the immediate vicinity of the structure during the 1962 investigation are presented
in Appendix A.

The GEOCRES foundation investigation report indicates that soil samples were obtained at 0.75 m to 3 m depth
intervals using 50 mm outside diameter split-spoon samplers driven by manual hammers, in accordance with the
Standard Penetration Test (SPT) procedure. In the soft to stiff cohesive deposit, thin-walled Shelby tube samples
were also taken and in situ field vane testing was conducted to measure the undrained shear strength of the deposit.
Dynamic Cone Penetration Testing (DCPT) was conducted from the ground surface in the immediate vicinity of
Boreholes 3,4 and 6 to 11.

Observations of the water levels in the boreholes were recorded on some boreholes logs; however, piezometers
were not installed in any of the boreholes.

Selected samples obtained from the boreholes were subjected to classification testing and the results are resented
the Record of Borehole sheets in Appendix A.

The boreholes locations as provided on the Record of Borehole sheets in Station and Off-set were plotted on the
General Arrangement Drawing No. R2-1, dated Nov. 2016, provided by MTO on January 31, 2017, and the borehole
coordinates were interpreted from the coordinate system superimposed on the plan. The borehole locations in
MTM NAD 83 Zone 10 Coordinates, geographic coordinates (latitude / longitude) the ground surface elevations in
Geodetic Datum and the drilled depths as presented on or derived from the 1962 borehole records are summarized
below.

Location (MTM NAD 83 Zone 10)

n f Borehole Depth
Borehole No. Ground Surface orehole Dep

Northing Easting Elevation (m) (m)

(Latitude, °) (Longitude,®)
o | o | Es | e | w
HE- A
| | e | =
| R | Ny | o
C| | | e | s
8 (3;.755886365';) (-33-6213‘;%55) 590 o2
9 (3;.7195884145'2) (-%-6213%30) o9 o
10 (3;.7195885255'3) (-%-6213%%864) 202 o
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Location (MTM NAD 83 Zone 10)

Ground Surface Borehole Depth
Borehole No.

Northing Easting Elevation (m) (m)

(Latitude, °) (Longitude,®)
11 (#3.158759) (79238106) 9.8 184
12 (2;.71958863061) (-735.6213573'89) 895 157
13 (2;.7:?588520]1) (—7392.62];%738) 89.3 46
14 (2;7195887497.2) (—7392 62]1-33;9631) 8.7 33
15 (2;7195888429.?;) (—7392 62]1-3?;3;1266) 89.0 35
16 (2;.735887453;:53) (-392.621377?;4) 896 0
17 (3;.7195983935'; (-%.620368%?%6) ot >
18 (3;.7195889695"21) (-35.203%%33) 903 >5
19 @3.158711) (79238613) 902 14.8
20 (43153864 (-70.238897) 91.4 23

3.2 Current Investigation

The field work for the current foundation investigation was carried out between October 30 and November 1, 2017
and between April 9 and May 1, 2018, during this time, a total of ten boreholes, (designated as Boreholes 17-1, 17-
2,17-2A,17-3,17-3A,17-4, 17-5, 17-6, 17-7 and 17-8) were advanced near the footprint of the foundation elements,
at the locations shown on Drawing 1 as follows:

Foundation Element Nearest Relevant Boreholes

West Abutment 17-1
Pier 4 17-2, 17-2A
Pier 3 17-3, 17-3A
Pier 2 17-4
Pier 1 17-5
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Foundation Element Nearest Relevant Boreholes

East Abutment 17-6

Proposed Crane Pad | 17-7, 17-8

The field borehole investigation was completed using a track-mounted CME 850 drill rig, supplied and operated by
Aardvark Drilling Inc., of Guelph, Ontario, and a track-mounted CME 55 drill rig, supplied and operated by Davis
Drilling, of Milton, Ontario. The boreholes were advanced through the overburden using 150 mm outer diameter
solid stem augers or 203 mm outer diameter hollow stem augers. All boreholes, with the exception of Borehole 17-
2 and 17-3, also used an 86 mm diameter tricone with wash boring techniques and used drilling mud to balance
hydrostatic heads and to maintain the boreholes open. Soil samples were obtained at 0.75 m and 1.5 m intervals
of depth, using a 50 mm outer diameter split-spoon sampler operated by an automatic hammer on the drill rigs,
performed in accordance with Standard Penetration Test (SPT) procedures (ASTM D1586%). In situ field vane
shear testing, using MTO standard “N"-sized vanes, was carried out to measure the undrained shear strength of
cohesive soils (ASTM D25732). Dynamic cone penetration tests (DCPT) were advanced immediately adjacent to
Boreholes 17-2A, 17-3A, 17-4 and 17-5 from depths ranging from 12.2 m to 21.3 m below ground surface.

The groundwater conditions and water levels in the open boreholes were observed during and immediately following
drilling operations. A standpipe piezometer was installed in Borehole 17-4 to permit monitoring of the groundwater
level over time. The standpipe piezometer consists of a 50 mm diameter PVC pipe with a slotted screen sealed at
a selected depth within the borehole. The borehole and annulus surrounding the piezometer pipe above the screen
sand pack was backfilled to the ground surface with bentonite pellets. The remaining boreholes were backfilled
with bentonite upon completion in accordance with Ontario Regulation 903: Wells (as amended).

The field work was observed by members of Golder’'s engineering and technical staff, who located the boreholes,
arranged for the clearance of underground services, observed the drilling, sampling and in situ testing operations,
logged the boreholes, and examined and cared for the soil samples. The samples were identified in the field, placed
in appropriate containers, labelled and transported to Golder's Mississauga geotechnical laboratory where the
samples underwent further visual examination and laboratory testing. All of the laboratory tests were carried out to
MTO and/or ASTM Standards, as appropriate. Classification testing (water content, Atterberg limits and grain size
distribution) was carried out on selected soil samples.

Three selected soil samples were submitted to Maxxam Analytics, a Standards Council of Canada (SCC) accredited
laboratory of Mississauga, Ontario, for chemical analysis. The soil samples were analysed for a suite of corrosivity
parameters, including conductivity, resistivity, soluble chloride, soluble sulphate, and pH.

The borehole locations and ground surface elevations were obtained using a GPS (Trimble XH 3.5G), having an
accuracy of 0.1 m in the vertical and 0.1 m in the horizontal directions. The borehole locations, given on the borehole
records and shown on Drawing 1 are positioned relative to MTM NAD 83 (Zone 10) northing and easting coordinates
and the ground surface elevations referenced to Geodetic Datum. The borehole locations including geographic
coordinates (latitude / longitude), ground surface elevations and borehole depths are summarized below.

1 ASTM D1586-11 Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils, ASTM International, West Conshohocken, PA, 2011
2 ASTM D2573-15 Standard Test Method for Field Vane Shear Test in Saturated Fine-Grained Soils, ASTM International, West Conshohocken, PA, 2015
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Borehole

No.

Northing
(Latitude, °)

4,779,913.3

Location (MTM NAD 83, Zone 10)

Easting

(Longitude, °)

326,043.0

Ground Surface

Elevation (m)

Borehole
Depth (m)

17-1 (43.158778) (-79.238784) 98.0 326
oo | g | L | ws | s
oo | ams | Emm | ws |
os | gmm | gme | we | e
oo | gome | e | e | as
oo | gmme | g | w | as
as | s | g | we |
oo | mme | geme | we | ae
o1 | s | e, | e | s
- 4,779,910.2 326,105.8 6.9 s

(43.158748)

(-79.238012)

4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS
4.1 Regional Geology

This section of Highway 406 is located within the Iroquois Plains physiographic region, as delineated in the
Physiography of Southern Ontario (Chapman and Putnam, 1984)3. The Iroquois Plain extends around the western
shores of Lake Ontario. The Plain is comprised of the flat to undulating lakebed and beaches of the former glacial
Lake Iroquois, which occupied this area during the last glacial recession. This site is bound to the north by shoreline
beach deposits from Glacial Lake Iroquois such as the Homer Bar on which downtown St Catharines is located,

and the Niagara Escarpment located some 3 km to the south.

Surficial soil in this area of the Iroquois Plain is typically comprised of silty and clayey till of the Halton Till sheet
according to the Quaternary Geology of the Niagara-Welland Area (Ontario Geological Survey Map 2496; Feenstra,

8 Chapman, L.J. and Putnam, D. F. 1984. The Physiography of Southern Ontario, Ontario Geological Survey, Special Volume 2, Third Edition. Accompanied by Map P.2715, Scale 1:600,000.
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1984)4. The Halton Till sheet is underlain by an older red sandy and silty till, possibly the Wentworth Till sheet (OGS
Preliminary Map 764, Feenstra, 1972)°. Shallow depressions on the surface of the clay plain upslope of the Homer
Bar are infilled with bog sediments while fill materials comprised of earth and rock fill associated with the canal
construction occur in the vicinity of the former Welland Canal (OGS Preliminary Map 764, Feenstra 1972)5.

4.2 Subsurface Conditions

Detailed subsurface soil and groundwater conditions as encountered in the boreholes advanced during the current
investigation, including details of the standpipe piezometer installation and water level reading, and the results of
the laboratory tests carried out on selected soil samples are presented on the Record of Borehole sheets provided
in Appendix B. List of Abbreviations and symbols are also provided in Appendix B to assist in the interpretation of
the borehole records. The results of the in situ field tests (i.e. SPT “N"-values, field vane and dynamic cone
penetration test (DCPT)) as presented on the Record of Borehole sheets and in sub-sections of Section 4.2 are
uncorrected. The geotechnical laboratory testing plots are contained in Appendix C. The results of the analytical
testing of these soil samples are presented in Appendix D.

The stratigraphic boundaries shown on the Record of Borehole sheets and on the stratigraphic profile on Drawing
1 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 govern any interpretation of the site conditions. It
should be noted that the interpreted stratigraphy shown on Drawing 1 is a simplification of the subsurface conditions.

In general, the subsurface conditions consist of pavement structure (borehole advanced at the east abutment) or
topsaoil (all the remaining of boreholes) underlain by fill associated with the construction of the existing off-ramp
structure in turn, underlain by a cohesive clayey silt to clay deposit, underlain by a cohesive till deposit. The till
deposit is underlain by a layered granular deposit consisting of silt to silt and sand to sand, as well as cohesive
interlayers of clayey silt, at some borehole locations.

A more detailed description of the subsurface conditions encountered in the boreholes from the current investigation
is provided in the following sections.
4.2.1 Pavement Structure

Borehole 17-6 was advanced from the off-ramp pavement surface and encountered an approximately 203 mm thick
layer of asphalt and a 366 mm thick layer of concrete (including a reinforcing steel bars).

4.2.2 Topsoil

A 30 mm to 152 mm thick layer of topsoil was encountered at the ground surface in Boreholes 17-1, 17-5, 17-7 and
17-8.

4.2.3 Cohesive Fill

Cohesive fill comprised of sandy clayey silt to clayey silt to silty clay was encountered in Boreholes 17-1 below the
surficial top soil layer and 17-6 below the sand to sand and gravel fill underlying the pavement, advanced at the
west and east abutments, respectively. The fill extends to depths of 7.2 m and 11.2 m below ground surface

4 Feenstra, B.H. 1984. Quaternary Geology of the Niagara-Welland Area. Ontario Geological Survey, Map 2496, Quaternary Geology Series. Scale 1:50,000
S Feenstra, B.H. 1972. Quaternary Geology of the Niagara Area, Southern Ontario. Ontario Division of Mines, Preliminary Map P.764, Geological Survey. Scale 1:50,000
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(Elevations 90.8 m and 85.6 m), respectively. In Boreholes 17-2 to 17-5 advanced at the bottom of the valley, the
cohesive fill was encountered at ground surface and extended to depths of between about 1.3 m and 3.0 m below
ground surface (between Elevations 87.3 m and 85.3 m). In Boreholes 17-7 and 17-8 the fill layer was underlying
the topsoil and extends to depth of 0.7 m and 0.9 m below ground surface (Elevations 86.5 m and 86.0 m),
respectively.

The SPT “N”"-values measured within the cohesive fill deposit generally range from 3 blows to 14 blows per 0.3 m
of penetration, suggesting a soft to stiff consistency. The SPT “N"-values recorded at Borehole 17-3 are 100 blows
per 0.05 m of penetration and 100 blows per 0.08 m of penetration, inferred due to the presence of concrete
fragments in the fill material and these values are not considered representative of the overall fill composition.

A grain size distribution test was completed on one sample of the cohesive fill material and the result is shown on
Figure C-1 in Appendix C. The cohesive fill deposit consists of trace to some gravel, trace rootlets and deleterious
material including brick and asphalt fragments. An organic odour was noted in Borehole 17-2, at a depth of 2.3 m
below ground surface. An Atterberg limits test carried out on one sample of the cohesive fill material measured a
liquid limit of about 44 per cent, a plastic limit of about 21 per cent, and a plastic index of about 23 per cent. The
result, which is plotted on a plasticity chart on Figure C-2 in Appendix C, indicates that the fill material consists of
silty clay of medium plasticity.

The water content measured on select samples of the fill deposit ranges from about 10 per cent to 29 per cent.

4.2.4 Non-Cohesive Fill

Non-cohesive fill consisting of silty sand to sand to sand and gravel to gravel was encountered in Boreholes 17-2,
17-3,17-5, 17-6 and 17-8, underlying the asphalt and concrete pavement (in Borehole 17-6) or topsoil (in boreholes
advanced at the base of the valley). A layer of fill consisting of black sand exhibiting a hydrocarbon odour was also
encountered underlying the cohesive fill in Borehole 17-6 at a depth of 11.2 m (Elevation 85.6 m) and is about 1.5
m thick. The surface of the non-cohesive fill was encountered at depths between about 0.6 m and 3.0 m, (between
Elevations 96.2 m and 85.3 m) below ground surface, respectively and the thickness of the non-cohesive fill ranges
from 0.7 m to 4.0 m. Hydrocarbon odours were noted at Borehole 17-5 at depths between 3.0 m and 5.2 m below
ground surface (Elevation 85.3 m and 83.0 m, respectively.

The SPT “N"-values measured within the non-cohesive fill range from 2 blows to 27 blows per 0.3 m of penetration,
indicating that the fill layer has a very loose to compact compactness condition.

A grain size distribution test was carried out on one sample of the non-cohesive fill material and the result is shown
on Figure C-3 in Appendix C. The non-cohesive fill contains of trace to some silt, trace clay, clayey silt pockets,
inferred cobbles and glass fragments.

The water content measured on select samples of the fill deposit ranges from about 17 per cent to 61 per cent.

4.2.5 Clayey Silt with Sand to Clay

Underlying the fill deposit in all boreholes advanced for the current investigation, a cohesive deposit consisting of
clayey silt with sand to sandy clayey silt to clayey silt to silty clay to clay was encountered at depths between about
0.7 mand 12.7 m. At Boreholes 17-1 and 17-6 advanced at the west and east abutment, respectively the cohesive
deposit extends to depths of about 22.4 m and 22.6 m (Elevations 75.6 and 74.2 m), below ground surface,
respectively. At Boreholes 17-1 and 17-6 the overall thickness of the cohesive deposit is about 15.2 m and 9.9 m,
respectively. At Boreholes 17-2 to 17-5, advanced at the bottom of the valley the cohesive deposit extends to depths
of between about 13.3 m and 15.9 m (between Elevation 75.0 m and 70.3 m), below ground surface and the
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thickness of the deposit ranges from about 7.7 m to 14.9 m. Boreholes 17-7 and 17-8 were terminated within this
deposit at a depth of 11.3 m (Elevation 75.9 m and 75.6 m), below ground surface. In Borehole 17-7, a 1.5 thick
layer of sand was encountered within this cohesive deposit at a depth of 3.1 m (Elevation 84.1 m) below ground
surface.

The SPT “N"-values recorded within the cohesive deposit range from 1 blow to 25 blows per 0.3 m of penetration.
In situ field vane tests carried out within the cohesive stratum measured undrained shear strengths ranging from
about 34 kPa to greater than 96 kPa, with sensitivities ranging from about 1 to 4. The field vane test results together
with the SPT “N"-values indicate that the cohesive deposit has a generally firm to very stiff consistency. The SPT
“N”"-value recorded within the gravel layer is 31 blows per 0.3 m of penetration, indicating a dense compactness
condition.

The results of grain size distribution tests carried out on nine samples of the deposit are shown on Figures
C-4A, C-4B and C-4C, in Appendix C. Hydrocarbon odours were encountered within the cohesive deposit at
Borehole 17-2 from depths between 3.8 m and 4.4 m (Elevation 86.5 m and 85.9 m) below ground surface,
respectively and in Borehole 17-3 from depths between 2.3 m and 2.9 m (Elevation 85.1 m and 84.5 m) below
ground surface, respectively.

The results of grain size distribution testing carried out on one sample of the gravel inter layer encountered in
Borehole 17-7 is shown on Figure C-5, in Appendix C.

Atterberg limits tests were carried out on eleven samples of the cohesive deposit and measured liquid limits ranging
between about 28 per cent and 52 per cent, plastic limits ranging between about 14 per cent and 24 per cent, and
plastic indices ranging between about 12 per cent and 31 per cent. These results, which are plotted on a plasticity
chart on Figures C-6A and C-6B in Appendix C, indicate that the deposit consists of clayey silt of low plasticity to
clay of high plasticity.

The natural water content measured on samples of the cohesive deposit ranges from about 18 per cent to 53
per cent. The natural water content measured on a sample of the gravel interlayer encountered at Borehole 17-7
is about 10 per cent.

4.2.6 Sandy Silt to Sandy Clayey Silt to Clayey Silt (Till)

A till deposit was encountered underlying the cohesive deposit in Boreholes 17-1, 17-2A, 17-3A, 17-4, 17-5 and 17-
6. In Boreholes 17-1 and 17-6 advanced at the west and east abutments the surface of the till deposit was
encountered at depths of 22.4 m and 22.6 m below ground surface (Elevations 75.6 m and 74.2 m), and the
thickness of the deposit is 1.5 m and 1.7 m, respectively. In Boreholes 17-2A, 17-3A, 17-4 and 17-5, advanced at
the base of the valley, the surface of the till deposit was encountered at depths between about 13.3 m and 17.1 m
(between Elevations 75.0 m and 70.3 m) below ground surface and the thickness of the deposit ranges between
1.2 mand 3.0 m. A 0.2 m thick layer of gravelly sand was encountered within the till deposit at Borehole 17-4 at a
depth of 15.3 m (Elevation 72.8 m) below ground surface.

SPT “N"-values measured within the till deposit range from 28 blows to 76 blows per 0.3 m of penetration, suggesting
a very stiff to hard consistency. As SPT “N”-value of 8 blows per 0.3 m of penetration was measured across the
interface of the till and overlying clayey silt deposit in Borehole 17-3A, indicating a loose compactness condition.

The results of grain size distribution tests carried out on six samples from the till deposit are shown on Figure C-7
in Appendix C. The till is composed of primarily of clayey silt with sand to sandy clayey silt to clayey silt with a zone
of sandy silt trace to some clay in Borehole 17-3A. Atterberg limits testing carried out on seven samples of this
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deposit measured liquid limits ranging from about 17 per cent to 22 per cent, plastic limits ranging from about 13
per cent to 14 per cent, and plastic indices ranging from about 3 per cent to 7 per cent. These results, which are
plotted on a plasticity chart on Figure C-8 in Appendix C, indicate that the deposit consists of clayey silt of low
plasticity and a zone of sandy silt of slight plasticity.

The natural water content measured on samples of the till deposit ranges from about 9 per cent to 15 per cent.

4.2.7 Sand to Silt and Sand to Sandy Silt to Silt

A granular deposit consisting of interlayered silt to sandy silt to silt and sand to sand was encountered underlying
the till in Boreholes 17-1, 17-2A, 17-3A, 17-4 and 17-6, and underlying a clayey silt interlayer in Borehole 17-5 (see
Section 4.2.8). The surface of this granular deposit was encountered at depths between about 23.0 m and 24.3 m
(Elevations 74.1 m and 72.5 m) below ground surface in Boreholes 17-1 and 17-6 advanced at the west and east
abutments, respectively and in Boreholes 17-1, 17-2A, 17-3A, 17-4 and 17-5, advanced at the bottom of the valley
the granular deposit was encountered at depths of between 16.3 m and 19.7 m (between Elevations 73.2 m and
67.7 m) below ground surface. All boreholes advanced during the current investigation, with the exception of
Borehole 17-3A, 17-7 and 17-8, terminated within this granular deposit at depths between 20.4 m and 23.5 m below
the bottom of the valley and at depths of 32.6 m (Elevation 65.4 m) and 28.0 m (Elevation 68.8 m), below ground
surface at the west and east abutment, respectively.

SPT “N"-values measured within the various layers of the granular deposit generally range between 18 blows per
0.3 m of penetration with one “N”-value of 102 blows per 0.26 m of penetration, indicating a compact to very dense
compactness condition.

The results of grain size distribution tests carried out on ten samples of the granular deposit are shown on Figures C-
9A and C-9B in Appendix C. Atterberg limits testing was carried out on one sample of the silt and sand layer of this
deposit from Borehole 17-5 and the test indicates that the silt and sand portion of the deposit is hon-plastic.

The natural water content measured on samples of this granular deposit ranges from about 14 per cent to 21 per
cent.

4.2.8 Clayey Silt

A cohesive layer of clayey silt was encountered underlying the glacial till deposit in Borehole 17-5 at Elevation 72.0
m and underlying the silt deposit in Borehole 17-3A at Elevation 66.5 m. The thickness of the clayey silt layer
encountered in Borehole 17-5 is about 1.5 m and Borehole 17-3A was terminated within the clayey silt layer after
penetrating into it for a depth of 0.6 m.

The SPT “N”-values recorded within this deposit are 39 blows and 41 blows per 0.3 m of penetration, suggesting a
hard consistency.

Atterberg limits testing was carried out on two samples of this deposit and measured liquid limits at about 20 per
cent and 23 per cent, plastic limits at about 13 per cent and 16 per cent, and plastic indices at about 7 per cent.
The results, which are plotted on a plasticity chart on Figure C-10 in Appendix C, indicates that the material
comprising these cohesive layers is a clayey silt of low plasticity.

The natural water content measured two samples of this cohesive deposit ranges from about 11 per cent to about
21 per cent.
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429 Groundwater

The overburden samples obtained from the borehole investigation were generally moist to wet. The groundwater
levels in the open borehole or inside the drill casing were measured upon completion of drilling operations whenever
possible; however, water drilling mud was used to advance all borehole with the exception of Boreholes 17-2 and
17-3. Upon advancement of Borehole 17-2A at a depth of about 4.6 m below ground surface (Elevation 85.7 m),
artesian conditions were recorded with the water level rising to about 0.4 m above ground surface.

A standpipe piezometer was installed in Borehole 17-4 to permit the monitoring of groundwater level at this site.
The piezometer at Borehole 17-4, screened within the granular deposit underlying the sandy clayey silt till deposit.
Details of the piezometer installation and measured groundwater levels are shown on the borehole records in
Appendix B. The groundwater levels recorded are summarized below.

Ground

Borehole / Test Surface Depth to Water | Groundwater Comments
Pit No. . Level (m) Elevation (m)
Elevation (m)
17-2A 90.3 25 87.8 Oct 13, 2017
Open Borehole
17-3A 87.4 3.4 84.0 Nov 1, 2017
0.0 88.1 Nov 1, 2017
Measured in
17-4 88.1 1.2 86.9 April 4, 2018 Standpipe
Piezometer
1.2 86.9 May 1, 2018

It should be noted that the groundwater level in the area is subject to seasonal fluctuations and precipitation events,
and should be expected to be higher during wet periods of the year.

4.2.10 Analytical Testing Results

Analytical testing was carried out on selected soil samples recovered from Borehole 17-4. The soil samples were
submitted to Maxxam Analytics of Mississauga, Ontario for corrosivity testing. Detailed analytical laboratory test
results are provided on the Certificate of Analysis presented in Appendix D, and summarized below.

Parameters
Borehole Sample h : .

No D Depth (m) S Electrical ~ Soluble Sulphate  Chlorides
: Resistivity Conductivi S0, C cL)C pH
(ohm-cm) onductivity (So4) Content (CL) Content (pH)

(mS/cm) (Mg-9) (Mg-9)

17-4 SS7 6.1-6.7 3,200 317 62 81 7.7
17-4 SS12 13.7-14.3 2,200 460 170 130 8.4
17-4 SS16 19.8-204 2,200 460 140 180 8.6
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5.0 CLOSURE

This Foundation Investigation Report was prepared by Ms. Katelyn Nero, and was reviewed by Ms. Sandra
McGaghran, M.Eng., P.Eng., a senior geotechnical engineer and Associate with Golder. Mr. Jorge Costa, P.Eng.,
a MTO Foundations Designated Contact for Golder and Senior Consultant conducted a technical and quality control
review of the report.

Golder Associates Ltd.

Qctober 26, 2038
S

7/ s
Neg oF O

..'.;_,,,,J—

Sandra McGaghran, M.Eng., P.Eng. Jorge M.A. Costa, P.Eng.
Senior Geotechnical Engineer, Associate MTO Foundations Designated Contact, Senior Consultant
KN/SMM/JMACI/rb

Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/195449/2000 foundation/5 - reports/4 - geneva street ramp investigation/final/1541610 fir geneva street ns ramp structure 2018oct26.docx
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APPENDIX A

Appendix A — Previous Investigation —
MTO GEOCRES No. 30M03-43
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STARDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPIIT SPOON SAMFLER

12 INCHES INTQ THE sussoi.,

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCI A 2 INCH, 60 DEGREE CONE, k‘,Fﬂ'kTED

TO THE END OF DRILL. RODS,

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESRIONLESS

i THE FOGLLOWING TERMS : -

CONSISTENCY

VERY SOFT
SOFY
FiRM
STIFF
VERY STIFF
HARD

ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

ORIVEN B8Y MEANS OF &4 190 POUND HAMMER FALLING FREELY A DISTANCE OF SO INCHES.

i2 INCHES INTO THE SU3soi,

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER ‘BLOW.

DESCRIPTION. OF SOIL

N BLOWSZFT. ¢ LB/ SQFT
0 -2 o - 250
2 256 - 500
4 = .8 500 ~. 1000
8 - i5 100 - 2000
& - 30 2000 - 4000
> ag > . 4900
SAMPLE

TIYPE OF

SPLIT $POON

WASHED - SAMPLE
SCRAPER BUCKE  SAMPLE
KUGER SAMPLE

CHUNK SAMPLE

SLOTTED TUPE SAMPLE

W
TP

o8,
£s
RE.

DENSENESS

VERY LOOSE
LOOSE
COMPACT
DENSE
VERY DENSE

THINWALL  OPEN
THINWALL PISTON
 GESTERSERG SAMRPLE
FOR SAMPLE

ROCK. CORE

F R, SAWMPLE ADVANCED HYDRAULICALLY
P SAMPLE ADVANCED MANUALLY

SCIL TESTS

UNCOKFIRED COMPRESSION
UNDRAIRED TRIAXIAL

LABGRATORY VANE
FIELD VANE
CONSOLIGATION

SENSITIVITY

SOILS ARE DESCRIBED

‘N BLOWS £ FT.

o -4
4 =40
10 =30
30 =850
> 50




b

g

3} B ~~VELG(:‘T‘¥@F me
b

k

i

ABBREVIATIONS USED IN THIS REPORT

SQiL PROPERTIES

> UKIT WEIGHT OF SOIL {BULK DENSITY)
T UNIT WEISHT OF SOLID PARTICLES

Fa  UNIT WEIGHT OF WATER

Fg” UNIT ORY WEIGHT OF SOIL {DRY DENSITY)
ra UNIT WEIGHT OF SUBMERGED 50iL

3 SPECIFIC BRAVITY OF SOLID PARTICLES

@ VOID: RATIO

0 POROSITY

w WATER CONTENT

S, DEGREE .OF SATURATION

W o LIQUID LT

Twa L PLASTIC LIMIT

159 PLASTICITY INDEX
& SHRINKAGE LiwiT

I, LIGUIDITY INDEX » o P
®
ig CONSISTENCY INDEX » %—o«"—“—
B

Bmex  YOID RATIO IN LOUSEST STATE

Baya VOID RATIC N DEWSEST STATE

fp . DENSITY WDEX = —e——@-«?—r
€mox 7 Emin
RELATIVE DENSITY Dy 15 aLso usep
| HYDRAULIC HESD-OR ?OTENT:AL

: :R&TE @F E}iSQH&RGE

?VDRAHLR‘ GR?&WE!\‘T
COEFFICIE) !ﬂ‘ OF, PER&EAHLJT Y
SEE?AGE FORCE PER LH!T VGLI\}ME

\ -Ae
iy COEFFYQEK" ’O’F VQLX}ME CRANQE ‘-'(-—-§-—-g~
I+ elAo

Sy GOEFFE&EU‘&? aF c:mseuw:rmu

€.  OOMPRESSION MDEX s ———4*—8—-—‘—-

& gﬂggg <
Te TIME FATSTOR = %;— { d, DRAINAGE PATH }
U DEGREE ‘GF CONSOLIDATION
T SHEAR STRENGTH
¢ EFFECTIVE COHESION
INTERCERT IN TERMS OF
& EFFECTIVE ZNGLE OF EFFECTIVE STRESS
SHEARING RESISTANCE, | T¢=C + o tan ¢
OR FRICTION
Cy APPARENT COHESION }
) N TERMS OF
fu APPARENT ANGLE OF  \ yoTaL STRESS
SHEARING RESISTANGE, | A
OR FRICTION J Fertyrooaanm
B COEFFICIENT OF FRICTION
S, SENSITIVITY

w

w
2

log. @

SENERAL

L2214
BASE OF NATURAL LOGARITHMS 2-7183
or ina NATURAL LOGARITHE OF &

0ge@orlog e  LOGARITHM OF o TO BASE 10

1

MY g <9

ARG My 8 A4 Qg £

Z2Qor w

S PREQSUEE

ON -WALLS -

T

ACCELERATION DUE TO GR&VITY
voLume

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

HORMAL S‘ERESS

NORMAL EFFECTIVE STRESS (T 4s ALSO USED }
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

- POISSON'S RATEG { ] 18 ALSO USED)

MODULUS OF UNEAR DEFORMATION { YOUHGS - MOQL‘L‘JE»}

HMORULUS OF SHEAR DEFORMATION
© MODULUS OF COMPRESSIBILITY. .

COEFFICIENT - OF VlSCO‘Sﬂ"Y

EARTH PREESURE

ﬁi“TﬁN‘BE FRGM Tow: OF VML!. ”ﬂ) POINT UF AFPLICA‘Y!ON

ﬁ;NGLE OF W&U.. FRI&T&UN

DKRENSW&L‘&$§ tOES’FiC%ENT TO BE BSED‘ Wt"ﬁi kw.meu.
SUFEIXES IN EXF‘RESﬁOﬁS RE‘FEF&R%NG W NOR&ML STRES

COEFF!C@ENT OF EnRTH PRESSURE AT RE&T

FQU‘Ni)AﬂONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH SROUND

DIMENSIONLESS. COEFFICIENT USED WITH & SUFF!X APPLWNG
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC,INTHE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



FORM 08 ML-»ZG REV. 1961

GRRICE. REPORT %s il /EXPLORATION

ARTMENT  OF “HIGHWAYS ~ ONTARIO.
ATEROALS & RES:ARCH DAV!SSON

QB 6¢-W~6" :
wA P 126 58(‘1“‘
288.3!

DAATUM‘

CLOCATION

C"L 5
2 - D)

R:CGRD oF BOREHOLE '\SD

6"“7“' (90' Rt. )

BORING pATE . Hay Ts

l’;’b?. .

BOREHOLE TYPE };ashbormg.

GRIGINATED BY ol
COMPILED BY

CHECKED BY. i

o uﬁa‘hf‘éul SEC)

SOIL PROFILE -

; SAMPLE‘S

DESCRIPTION

STRAT. BLOT

NUMBER

TYPE

BLOWS /FOOT

] DYNI‘M'C PENETRAT{ON RESISTANCE:

EL ,Ev}s‘.c‘ALE'

8LGW3/FO0T - : -
: W2 30 0 ‘510‘

LMD - L IMET

‘SHEAR STRENGTA P.5.F.
8 Uncor*fined '
0~ Triaxial .

500 lOOO 1500

4= Vane

2000 2500

L

elo

H

LASRC LAY -
WATER vONTtNTWW

W
e e o

WATER C

ey
L
wp

NTE Bo/a

3

;lcof gand 8ilt and
¢lay pockets gray

290

and - brown. some -

org. material.

i Very dlooses.

, \))?Uzle ’ o

2 «Grey—-bla.cx silty clay

,.w:.th org.’ mattﬂr

| Soft to med. St'(.ff-

‘m;F‘ w‘,m‘l-‘—'

1'Grey to. greyubrown :
“silty elay with geans |

of silty-sand.’

P

o Soft to stiff.

| a0

N \\

End oi’ borehole.

+
&
i

1260 |

i H

i

{

; P

2 j

i}

: i

o ;
‘ i

el f
d
i

83




08 MLtig REV. 198

¥

CGFFIDE. REBORT %ﬂ Sl EXPLOAATION

DEPARTMENY  OF MIGHWAYS - ONTARIO

Groundlevel in 7

MATERIALS . & RESEARCH. DIVISION RECORD OF BOREHOLE NO. 3 it S sch%
: ’ . o ‘ g ea " ) B -
37 62-F-62 LOTATION Sta. 261+ ,"Vé (28" Lt.) GRIGINATED" BY. L e
. P, 126-38(-1) sofinG oate . Hay 8, 1962, coMPiLED BY L BiKL
TUM . 238 oft. BOREHALE WPE;,.Washboi'inm aened b iy
. 301L PROFILE ) SAMPLES . . ‘DYNAMV‘ PENETRAT! £, cE CIOUID L MIT T
' L = o (R R ;Ewwfof ooty 0:;“{;& T8 - PLasnc LMIT wp T
5 gl g 3 B0 30 WATER CONTENT —w e
L&l g | 1 & g |SHEAR STRENGTH P S S Bt 35
“: DESCRIPTION ! iz e o = | @ gnﬂon i?eé - Vane e e 25
' cERZTA 8 oy g-Triaxia 5 Bl WATER CONTENT % B‘ i
L@ @l @ 1 500 1000 1500 2000 2500 2 40 60 L9
! g o - —t i ; - —
: oy : ; ] o
! Lo :
: i : ; !
. * :
. 290:",, o E‘

’ 2

PElL of sand, ellt
and clay. pockets, -
- some org. material.an
gravel 5 -grey and brow

e .

fof st

1 53
ERIE
Tah THL

=Grey-blac:< silty cla.y
| with .org. material
“Soft to med. stiff.

HStlty clay with seams
“of silty sand.

| Soft to stiff.-

V‘HVEV‘:r}féy to. grey browns

4 T

T&74

e

ﬁz...

\ \\\\\\\ < \f;\“ﬁ‘\ ‘ \\\%:

Red g.Lacial t:_ll

Vq dense.

. ,‘Ena af borehol,e.f

; A
i
] g
| !
: I
i 3
i |
i 1
i {
o ;
!
!
1
i {

;

i

}




FORNIOB <ML -126 REV. 196

OFFICE REFORT ésow EXPLORATION

15 DEPARTMENT OF 'MiGHWAYS = ONTARID.
MATERIALS & RESEARCH DIVISION

R) 03 62-F 62

W.° 126~ 58-1

\rumM _297.0"

~ RECORD OF BOREHOLE NO. 4
Sta. 263+32 (38' Rt. &) :

_May 9, 1962,

TYPE . }i’as/ribcring.x

SOIL PROFILE.

< SAMPLES

DESCRIPTION.

SYTRAT.PLOT
“TYPE

NUMBER:

‘ DANAMIC PENETRAT:O gEP%STﬁ"!gE

CREAQUID TLER T

BLQWS 7 FOO T
10 20 30 40 50

BLOWS /FOOT
‘ E’L-‘E‘V':,"SC‘ALE :

SHEAR STREMGTH P 3 £l

o~ Triax*al

| 500 1000 1500 2000 2500 |

@ Unconfined j,,;_’vaneg :

BLASTIC LIMIT

f WATER CONTENT =W

HED P

© WATER CONTENT
20 L0

i Growidlevel ,,, Oy

Brsieriexms

~clay pockets, some

cindsers;. brown to
-red brown.

‘Fill of sand; silt &

B

Org. mat'l. - Gravel &

X mose to ve;y loose.

o silty clay with
: varying amounts of

J”Gréy to gz*ey;oroun k

"L~silt and sand hard

T

T P

0 de till-Very danse,

&m of bore hole.

GRIGINATED BY

COGMPILED BY,

CRECKED  BY

Bk
VDEN‘S}'T"‘ b

|oe<




s‘-m-6 REV. 1961 OFEICE 'QEPOR?,OSGIL EXBLORATION

DEPARTHMEWT hs,nleuwnvs-,nnrnaso ' E

MATERu\Ls: 8 RESEARCH DIVISION ~ e RECORD OF BOREHOLE NO.

408 _,6..2-I' 62 Location__Sta. 26440 (311 RE.) ; : . GRIGINATED BY
b _126-58-1 : a0RING DATE __June 20, 1962, O S T S . COMPILED BY

UMH‘Ge9dEti°t‘ : . BOREWOLE T7E Washb°’i“g"~"; — e CHECKED BY

Tovwame PENETRA?!ON RESISYANCE
] BLOWS 7 FOOT .
| 10 20 30 o 20
SHEAR STRENGTH P S.F, s
& U dnf‘ineé g Vane B e ¢ .
‘ ' ; Sl WATER CONTENT % 1
1500 2000 200 | MAEET GRTENE

i
= ‘
|
1

CSONL PROFILE. SAMPLES

*‘scm.e' o

DESCRIPTION

SSTRAT, PLOT |
“NUMBER™

 BLOWS /F 00T
ELEV.

G raux;diével i

noclay to silty

Jard to stiff.

Grz; élé,y,'tb siit.y :

[ End o b‘oréhol‘e.‘,’




: “"'REV 1951 : SEFICE REPORT ',O‘o!héx#",bm‘nﬂbw

EF&;?T"&E?GT OF H{G’H\MATS-ONTAREO . k g

ATERIALS 8 RESEARCH DIVISION S ‘R’ECO"?D OF BOREHOLE NO 6 ’
esj_bz.-F—fo “LOCATION Sta. 262435 (7' Bt.) . BN LA nﬁssmﬁsb,av _;m
SORING DATE ‘June 19: 1962, ' : ' : ; COMPILED BY L

EOREHOLE Typg»y hashb‘or;nq.‘, - B L CHECKED: BY

TOYNAMIC PENETRATION RESISTANCE ] Liguin ciMiT T
& BLOWS/FOOT e et TCLPLASTIC LIMIT wp
’ 30020 3,0': : %O 30 WATER CONTENT——-—"’ :
‘;SHEA STRENGTH B8, o L e ey

: onfi +‘_“.'ane~ B e e

USOIL PROFILE. | e SAMPLES |

DESCRID l«-.,N

$TRAT, PLOT

: ,:o'_;.ri.'xial : :
7 2000 1500 zooo zsoo

CELEV. SC&;LE' b

" NUMBER
TYPE
| sLows 7Fa0T

R Groundlevel g
F,lll

,:Ashes, sand clay &e

=
1

th érganics .

& to med. Stiff. 1o
Sof : t? ;m?d Sk 270 |

\\\\\\\\\\\ Rt \\

Tlll -

| Yery dense: BTN
.&| End of borehole. s - e




S5 REV 198

OFFICE REPORT gﬁ OlL EXPLORATION

EPARTMENT - OF HIGHWAYS — ONTARIO
ATERI&LS & RESEARCH DIVISION

‘OB 6 ~F-62 :
o 126581

. 'A‘TUHIK\!‘*’ '291,3'

CLOCATION

ta. 260+"9

RECORB OF BOREHOLE
(5‘3‘ Tt )

NO?

IRIGINATED Y.

’BORING DAT: June 21, 1( 52

7 FDUNDATION SSEC

COMPILED BY

s ;SOREHQLE TYPES If.ashboz’ing,.

CHECKED BY

SAMPLES

" SOILPROFILE

DESCRIPTION

STRAT. PLOT

NUMBER™
TYPE

BLOWS ZFGOT|

DYNAM‘C PENETHM"ON RESIS"AMCE

THOUID LiM!T =W

30 0 KD 50

CHpLasSTIC UM.T WP :
Twarer CSNTFNT———,—‘w

ELEY ‘SC‘AL'E' ‘

: 1 R |
SHE.AR STRENGTH P STF.
:Uncor\f’ined

e Vane (.

Wi p ey

r«-—a—-——o———————l :
WATER CONT{:NT"/’ :
20 4o 60 2

: Groundlevel

1
Ashes, sand and gravel

: Very locse o

3

Lt ‘

3 :Cla.y with org,anics. g

- Sllty clay. : :
Soft 19 med, st.lff.

| \ , \ f'i'a"ié."{é
‘ o | :

500 1000 1500, 2000“f2500 5

Tlll i ;
Med. dense to
:v‘ry dense.

51 End_ of borehole.




M 0B -ML- £2‘ng 981 T OFEDE TREPBRT [Q‘()l!’. SKPLORATION

?ART“E?‘T OF HiGHWAYS ~ ONTARIQ . - ; '

EmALe & RESEARCH DIVISION - ‘ QECOR{) OF BOREHOLE NO 8
OCATIDN Sta, 260+2l (6' Lt. ) f ~ L SRIGINATED aY
126 58_ i .. .BORING DATE : June 22 1962., : i B DR o :;'(';Mprig_g[) g

: ‘92 o , . BOREHOLE TYPE Washboring b el i CUEGKED BY

~ DYNAMIC Pzwsmmen RESISTANCE - LoD TIMIT Wi

BLQWS FOOT: - R P ASTIC LiMIT wp o

1020 0 30 40 0 50 o warer conTENT—=w

' SHEAR STRENGTH P.S.F. e
@ *Unconfined ; ~fVane R e st

Triaxial. T -
CUWATER CONTENT S
MBEER NTENE

SOl PROFILE = | SAMPLES

,,scAL‘e o

‘ELE\L}‘
O
i

/,\DE‘SC’Z;RiPTt‘ON :
i 00 1000 1,500 zooo 2500,

BLOWS /FOOT|
@
]

STRAT. PLOT
CUNUMBER: -
TYPE

roundlevel

1
Clay, ashes, sand

Clay with organics.

;‘e"ez&y»éoft o

-\\\smm S

oft to very stiff. |

IO 55T

Very dense, : e .
End: oi‘ borehola. S R e , "21;03




o8 - ML-%Z@REV TR : .~ DFBICE REPORT pv&m‘i_ EXPLORATION

DEF’A\RTMENT CF  NIGHWAYS ~ ONTARIO : - N ) R ,
MATERIALS & RESEARCH DIVISION RECORD OF BOREHGLE NO. 9 L POUNDATION SECTION
~v‘6f~’ij-6Z el : ‘_OCA'HON Sta. 2§9+2t'{ (Lot Lt.) ; RS SRIGINATES BY L : , "
128-56-1 _ zoRING oaTE . June 18819, 1%2- KRS T s S oy cowpiLep By o Gele
Tuw_Geodetde  BOREHOLE TYPE "’33“‘3"1‘*"&' ) — e s 5555"“ ‘»@"; MO

DYNAMIC PENETRATION RES!STANCE 5 LIGUID: LIMIT e WL
awws /FOQT e CPBUASTIC LT wp
L20 g D 39 ~ lPO : WATER CONTENT-——¥

ST : B L R W e

SO PROFILE ool SAMPLES

STRAT. BLOT

BOLK
DENS{TY

- «v 9
DESCRIBTION + an

CELEV. SoALE

'NUMBER
TYPE

- WATER CONTENT %
207 L0 G0

|.BLows /FDOT

A4 Groundlevel
R
“17 Ashés, sand; gravel
and cl&y,

S
éf-?{e.‘

|

.'Very st;.ff t.o med.
,'stiff. (R

: r,gin «
“Endof boreholes




RIM OB -ML - 126 REV. 1961 - OFFick REPORT éi SOIL EXPLORATION

DEPARTMENT OF MIGHWARS - ONTARIO
MATERIALS & RESEARCH DIVISION

Ef‘ORD OF BOREHOLE NO 10
Sta. 258+59 i Rt.)

JOB 62-F=62. LOCATION SRISINATED BY

Jun«a TOMPUWED BY

L!NDAT!V&

G.Cui

SECT:

o 126 5841 SORING DATE 21, 1962~~

M Geodet % gopE,JOLE TYRE Washbor‘inga : C?T'ECKED By

\\\‘\f\\\5‘\\\

oL PR ‘ IPLES DYNAMIC PEN&TRAT‘ON stxsrANce oo LT gy g
3O, PROTAE , SAMPLF’S,_ w B OWS/FOOT P i BLASTIC LMIT wp'' .
8 gia i 6p 80 100 WATER CONTENT ——Ww. e
i ~ iz e e SHEAR STRENGTH PSF, 2% : ws ey e
DESCRIFTION 2 siel s - }r}ni:i{;g‘"e@? - Yane e e =z
P : Ll 2R B B On T e WATER CONTENT % 1Y
T 2] b 5000 & 1000 1500 2000 2500 L R0 40T R0 s
i % CF
i e I
- Groundlevel ‘
'ifFill : ; ;2;:
‘ Sana, gravel & clay. T
quwn silty elay. = 1,88
“Very stiff to med. / :
oseifr. 28
31T
L///
/
: o L TW
‘C”ray brown 51lt.y L] :
5 TW.

I
240 1 . i




FORM 08 =ML -

e REV EE

FEELDRATION

305 62-F-62

SEPARTMENT OF MIGHWAYS - ONTARIO
MATERIALS & RESEARCH DIVISION

WP 3.26 58—1

DAT UM Geode"ic

BORING DATE

BORERQLE TYPE

LOCATION

uta 262*97

RECORD OF BOREHOLE NO.
(18" Rt,)

i1

June 21, 1962,

Washboring,

IHECKED BY

SRIGINATED BY

SOMBILED BY

FOUNDATION.

G. 0.

GoGe

’ s;gc‘no:&

M.D

o ‘b DYNAMIC PENETRATIGN RESISTANCE LIGUID LIMIT = oy
501 PROFILEk SAfMpLE-S . | Blows/FooT - « it e :
5 ; 5 2 20 40 60 80 100 WATER CONTENT ——W B
: LR e L g SHEA‘?STRENGTH PS.F. , : wo. Wi 5@
GESCRIPTION el @) ol e . le- Unvonfined £io-Vane R s T2
: : : el S et & Q- W’riaxial : i
: i T T 500 3.000 1500 2000 2500 bb seel
( ;. Groundlevel - | s k e s 3 :
: Fil:cli. ]_ 1a ’VM { L {:::3_' - : i : i
‘Sand, clay,-grave (N ] [ T 7 = | , ; !
. orgaéics. 2 7 S b e T : :
Loose to very loose. L 85 a0ty / o C g S0 ;
‘ S e S, - S CE S ! L |
ray clay mixed wzth/ R e kel e e RO A
ey organics. : Ve sranrearas “) Sy R s
I Med. stiff to stiff.. Bomsm L4 wwe WL e
.0 " Brown clay. L
Sl Very etiffis A2 oL B Mt MARRILU L SR L A s B
=~ , , JEzim [P = . S
Ce AT g i P k- de i o e
| Gray elayey silt e TR T , Cei2i2 [
“with occasional ol Q. LW Pt - I ‘ B
s:.lt ‘seams. i et : '26{)' : P LS i ‘
A [ : : A "lOr 1 . :OF“; { L
st w0 oma. susen| s ek
L T
12055 | 561 0 Lo
’ Vefy ,d'en,sye. : 250 = -
Sl 13085169 :
End of borehole: : :
S S | | ,
,
i 3 ’
; i
Pt |
r ; z I
; | |
\ 3’ | o §
5 I ; ;
i f L |




EHISHWAYS S ONTARIO L ' ; S S e P
RESEARCH DIVISION . o

L LOCATION L

BORING DATE

. BOREWOLE TYRE




ORM OB~ ML - {28 REV. 1861 " 8 GEFICE T REPORT QR AGIL IABLORATION
e ) . 155

GEPARTMENT 0F HIGHWAYS - ONTARID

WATERALS & RESEARCH DIVISION 'RECORD OF BOREHOLE NO.

I3

 62-F=62 __ Locarion_ Sts. 260 + 00 (507 Lt.)

SOMPILED BY

EQWNGDATE‘ Oct. l 1962

BOREHOLE. TYPE Augerhola

- FOUNDATION SSECTION

GRIGINATED BY

P
CMC

CHECKED 8Y..

DYNAMIC PENETRATION' RESIS‘&NCE
ELOWS 7/ FOOT

SOIL PROFILE : . SAMPLES

LEQUID LT W

BUASTIC, LIMIT i Wi

‘Rubble fill (ash
elay;, gravel, o
'sand organlcs)

}§(

sty

fcréaniésl‘
Seft bXack"

NS\

,:Saft'grey clay

~End of borehole

i",_ i T~ e , -
i 5 8’ o . WATER CONTENT —rsw
i P - ; g )
: : L& § oA kg~ SHEAR GTRENGTH PS F Swp " wi
N it o &
DESCRIPTION et R o= T e
e . . EﬁE Z Lt O CWATER CONTENT %
Ground level pn ; i g '
: - T - - . += L
: B - :':u H i i
“Gravelly clay {hads e
L FiLT Tt - 298
‘ —
iy
fne
S
7~'
A

{ ; i

|

i

{ i

H !

L a . _
. g¢bm,11¢a by Dominion Soil Invqstiggfiéﬁ Linited, Ref: 2-9-16




L EERLORGTION : i

N

3 9é}>mm£m OF HIGHWAYS ~ ONTARIO : P : - ; ) ' - ” T
MATERIALS & RESEARCH DIVISION PECORD OF BOREHOLE NO.- 14 ALNOATIGN SECTION

5

§Z-F«62 ~ CocATioN . Sta. zég*sr4q (30° Rt.) ek g
2nd O0cet 1962 B : S SiLED B Me
Augerbole e e ke e IR

SORING DATE

BOREWOLE-TYPE

CSoiL PROEIL . : SAMPLES. T UDYNAMIC PENETRATION: RESISTANCE - 1 OO LAMIT s W
: ,“i . - ’ o ] BLOWSZFOOT, - e P PLASTIC LIMIT

- I o SWATER CONTENT ~m W et
| SHEAR STRENGTH P8 F. . - o wp oy Cyed
e , ' O o @ w i REMARK

- DESCRIPTION

STRAT. PLOT
81 OWS 7 E00T

CNUMBER -
TYPE

CWATER CONTENT % :
g Coodp
| RSN R 1 R

! ,

!

1

Greund revel.

ik

“
t l}

H

58

¥
S -
Gt EL,E;V SC{LE

S
P
y

‘! gravelly clay
£131, trace of
porganics L

“EQ‘ S Q(

e

o

Rubble fill (ash, 1, 58| 5 285
-¢lay, gravel, ' : S
3.0/ sand, organics)
¥l goft black

" organic clay

h§£

e

oft grey clay /70 285 0 280 ffi3 ¥,f“ ‘ E Pl
5| End of borehole. Sy Ay e e

1§ L
; ;
- ‘
f % i
|
i :
|
| L
* Compiled by Dominion Soil Investigation Limited. Ref: 2-8-L6




DNTARIG
4 DIVISION

. 260

Vi peaTion  St2




°

ATERIALS 8 RESEARCH. DIVISION

62-F=62

'RECORD OF BOREHOLE

COCATION ‘Sta', 254 4- 25 (507 “Rt‘.'),

1) FOUNDATION SECTION:

saemareo sy T P

soRiNG paTe L LSt Oct, 1962

CMC

SOMPILED BY

SOREHOLE. TYPE

CHECKED 9Y - JP

Augerhole.

SAMPLES

1 DYNAMIC PENETRATION RESISTANCE

801 PROFILE

- DESCRIPTION =

STRAT. PLOT

BLOWS / FEOT =

L WATER CONTENT ——%

CTYPE

NUMBER
L ELEV. SCALE

BLOWS /FOOT

: ; :
ISHEAR STRENGTH P.S.F.

LTG0 LIMIT s 9L
PLASTIC LIMIT = wp

4
. . g
we » WL >
PR R @

DENSITY

NATER CONTENT % b’

“Ground level

{Gravelly clay
f£ill, some
Sorganics o

i

3

U pubble £ill,.
i{elay, gravel;
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soming pate _3rd Oct, 1962 ' SOMPILED BY

ROREHOLE TYPE - A“Eefhﬁe : L : SHECKED 8Y
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'/// c205l L e
Stiff brown clay '7/ 1 ss. 10! 5 ‘
7 LaT o ; i !
i AR ; ¥ ! ! {
é o ' 290 : : : [
T ssp 10l ; : 'f ?
" End of borehole Lk e o g
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RECORD OF BOREHOLE NO.

- 18 FOUNDATION SECTION.

IRIGINATED BY

Sta. 263 ¢ 75 (35' iLt.)
3yd 1962 :

doB LOCATION

BORING DATE

LOMPILED BY

63
Oet,
) S5ee remarks
BORFMNE TYRE

CHECKED BY i

MPLE DYNAMIC PENETRATION RESISTANCE L P iR
SOIL PROFILE SAMPLES YNAMIC 157 LIGOID LT L ,
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COFM1L = , i | e
. : o : Lot L P i
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JP

GRIGINATED 8Y

an and 3rd Oct, 1962

AORING DAT

CCOMPILED BY CMes

SOREHOLE TYRE See remarks~

CHEGKED BY ihda

‘JAMVL,E::
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FLEGUID STIMIT S AN

Y5010 PROF :
o - LE BLOWS froo‘

'
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: i

SHEAR: STRENGTH Ps F.
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 RECORD OF BOREHOLE NO.
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< H2-F=62

sominG pate 4 October 1962
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JHECKED. '8Y

FAUNDATION 'S

SRIGINATED BY &3P

soreroiE Typg  Augerhole

1 BLOWS ZFCOT.

0Nl PROFILE S AMPLES Lo r 4 DYNAMIC PENETRATION  RESISTANCE:

{GHEAR STRENGTH P.S.F.
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TYPE

BLOWS /FOOT

STRAT. PLOT |-
NUMBER

ELEV SCAUE
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LIST OF SYMBOLS

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

In x,
log1o

FoS

o > =<

m
<

Q 9 ac s

vo
G1, 62, 03

(@)
p()
pd(yd)
pw(yw)
ps(ys)

Dr

]

*

GENERAL

3.1416

natural logarithm of x

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

time

factor of safety

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 (¢’ = 6 — u)

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

0 =y—1w)

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=p9

(i.e. mass density multiplied by

acceleration due to gravity)

(@)
w

wior LL
Wp or PL
Ip or PI
Ws

I

Ic

€max

€min

Ip

~

b)

X <oz

—

(©)
Cc

Cr

Qu
St

Notes: 1
2

Index Properties (continued)
water content

liquid limit

plastic limit

plasticity index = (Wi — wp)
shrinkage limit

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

void ratio in densest state
density indeX = (émax — €) / (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 (¢'1 + ¢'3)/2
(o1 —03)/2 or (6’1 — &'3)/2
compressive strength (o1 — 63)
sensitivity

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

> GOLDER

Version 3 (February 2018)



LIST OF ABBREVIATIONS

The abbreviations commonly employed on Records of Boreholes, on figures and in the text of the report are as follows:

I SAMPLE TYPE IIl. SOIL DESCRIPTION
AS  Auger sample (@) Non-Cohesive (Cohesionless) Soils
BS  Block sample Compactness N
CS  Chunk sample Condition Blows/300 mm or Blows/ft
DS  Denison type sample Very loose Oto 4
FS  Foil sample Loose 4 to 10
RC  Rock core Compact 10 to 30
SC  Soil core Dense 30 to 50
SS  Split-spoon Very dense over 50
ST  Slotted tube
TO  Thin-walled, open
TP  Thin-walled, piston
WS  Wash sample
(b) Cohesive Soils
Il. PENETRATION RESISTANCE Consistency
Cu, Su
Standard Penetration Resistance (SPT), N: kPa psf
The number of blows by a 63.5kg. (140 Ib.) Very soft 0to 12 0to 250
hammer dropped 760 mm (30 in.) required to Soft 12to 25 250 to 500
drive a 50 mm (2 in.) drive open sampler for a Firm 25 to 50 500 to 1,000
distance of 300 mm (12 in.) Stiff 50 to 100 1,000 to 2,000
Very stiff 100 to 200 2,000 to 4,000
Hard over 200 over 4,000
Dynamic Cone Penetration Resistance; Nq: V. SOIL TESTS
The number of blows by a 63.5 kg (140 Ib.) w water content
hammer dropped 760 mm (30 in.) to drive Wp plastic limit
uncased a 50 mm (2 in.) diameter, 60° cone Wi liquid limit
attached to “A” size drill rods for a distance of C consolidation (oedometer) test
300 mm (12 in.). CHEM  chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test!
PH: Sampler advanced by hydraulic pressure Cilu consolidated isotropically undrained triaxial test
PM: Sampler advanced by manual pressure with porewater pressure measurement!
WH: Sampler advanced by static weight of hammer  Dr relative density (specific gravity, Gs)
WR: Sampler advanced by weight of sampler and DS direct shear test
rod M sieve analysis for particle size
MH combined sieve and hydrometer (H) analysis
Piezo-Cone Penetration Test (CPT) MPC Modified Proctor compaction test
A electronic cone penetrometer with a 60° SPC Standard Proctor compaction test
conical tip and a project end area of 10 cm? ocC organic content test
pushed through ground at a penetration rate of SOa4 concentration of water-soluble sulphates
2 cm/s. Measurements of tip resistance (Q), uc unconfined compression test
porewater pressure (PWP) and friction alonga UU unconsolidated undrained triaxial test
sleeve are recorded electronically at 25 mm \% field vane (LV-laboratory vane test)
penetration intervals. ¥ unit weight
Note: 1 Tests which are anisotropically consolidated prior

to shear are shown as CAD, CAU.

V. MINOR SOIL CONSTITUENTS
Per cent by Weight Modifier Example
Oto 5 Trace Trace sand
5t 12 Trace to Some (or Little) Trace to some sand
12 to 20 Some Some sand
20 to 30 (ey) or (y) Sandy
over 30 And (non-cohesive (cohesionless)) or  Sand and Gravel
With (cohesive) Silty Clay with sand / Clayey Silt with sand
> GOLDER 2

Version 3 (February 2018)
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Foundation Design

Sensitivity

RECORD OF BOREHOLE No 17-1 SHEET 1 OF 3 METRIC
PROJECT _ 1541610
G.W.P._ 2453-13-00 LOCATION N 4779913.3; E 326043.0 MTM NAD 83 ZONE 10 (LAT. 43.158778; LONG. -79.238784)  ORIGINATED BY _KN
DIST Central HWY 406 BOREHOLE TYPE _ 150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH
DATUM  Geodetic DATE October 30-31, 2017 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
i z & pLasTic NATURAL ) oyp = REMARKS
=2 o MOISTURE (=
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
98.0 GROUND SURFACE _ w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
9 TOPSOIL (76 mm) R YA
' Sandy clayey silt, trace gravel, 1 SS 14
trace rootlets, trace asphalt and
brick fragments (FILL)
Stiff
Brown 2 ss 9 97 1)
96.7 Moist
1.3 Clayey silt to silty clay, some sand,
trace to some gravel, trace
organics (FILL)
Firm to very stiff 8 S8 16 96
Brown to grey-brown
Moist to moist-wet
4| ss 9 o
95
5 Ss 12
94
6 Ss 13 |
93 -
92
7 SS 17
90.8 o1
7.2 Sandy CLAYEY SILT, trace gravel
Hard
Reddish-brown
Moist
8 SS 15 90 [¢)
89
- Organic odour from depths
between 9.2 mand 11.3 m 9| SS 15 D ——— 3 19 45 33
- Grey to black-grey from depths
between 9.2 mand 11.3 m
88
- Trace organics and shell
fragments from depths between 10| SS 4 87 o
10.7mand 11.3 m
86
- Wood fragments / organics from
depths between 12.2 m and 11| ss 13
12.8 m
85
12| ss | 14 84
Continued Next Page 3 w3 Numb fort 3%
+ 9,9 Yumoersrelerio o 3% grRAIN AT FAILURE
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PROJECT 1541610 RECORD OF BOREHOLE No17-1  SHEET 2 OF 3 METRIC
G.W.P. 2453-13-00 LOCATION N 4779913.3; E 326043.0 MTM NAD 83 ZONE 10 (LAT. 43.158778; LONG. -79.238784)  ORIGINATED BY KN
DIST Central HWY 406 BOREHOLE TYPE _ 150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH
DATUM  Geodetic DATE October 30-31, 2017 CHECKED BY SMM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL - REMARKS
Weg| 3 & PLASTIC leTure LlQup| |k
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% w | 5 =E| z ! ! ! ! . Wo w w | 2L | GRANSIZE
ELEV Elo| & | 3 [22]| 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 20 40 60 kN/m®> |GR SA SI CL
Sandy CLAYEY SILT, trace gravel
Hard
Reddish-|
M?)(ijs(ils brown 13| ss 5
- No recovery in Shelby tube 1 82
1 TO PH
14| ss | 6 81
- No recovery in Shelby tube 2 2 T0 PH 80
2
+
>96+
79
78
15[ ss | 13 Fo— 3 15 45 37
77
-Sand lens at 21.7 m 16| SS 14
76
75.6
224 Sandy CLAYEY SILT, trace gravel vd ﬁ’
(TILL) 17
Hard A bt
Redish-brown ¥14 75
Moist "; 17 | SS 76 oH 4 24 58 14
o6
A
Pt
of
741 L]
239 SILT and SAND, trace clay RiER 74
Very dense
Grey to reddish-grey
Moist to wet
SS 102/0.2: [¢] 0 53 44 3
73
72
SS 78
71.0 71
27.0 SAND, some silt, trace clay, trace
to some gravel
Compact to dense
Grey to brown-grey
Wet SS 38 [¢ 0 8 15 3
70
69
SS 28

Continued Next Page
+ 3’ % 3. Numbers refer to

0y
e @] 3% STRAIN AT FAILURE
Sensitivity
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GTA-MTO 001 S:\CLIENTS\MTO\HWY_406\02_DATA\GINT\HWY_406.GPJ GAL-GTA.GDT 10/16/18

RECORD OF BOREHOLE No 17-1 SHEET 3 OF 3 METRIC
PROJECT _ 1541610
G.W.P._ 2453-13-00 LOCATION N 4779913.3; E 326043.0 MTM NAD 83 ZONE 10 (LAT. 43.158778; LONG. -79.238784)  ORIGINATED BY _KN
DIST Central HWY 406 BOREHOLE TYPE _ 150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH
DATUM  Geodetic DATE October 30-31, 2017 CHECKED BY SMM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT & NATURAL - REMARKS
W o 6 PLASTIC ydetore  LlQuDf | &
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION < SRR EY < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 20 40 60 kN/m®> |GR SA SI CL
SAND, some silt, trace clay, trace
to some gravel
Compact to dense
Grey to brown-grey
Wet SS 29
67
66
SS 38
65.4
326 END OF BOREHOLE
NOTES:
1. Borehole dry prior to beginning
of wash boring operations at a
depth of 4.6 m (Elev. 93.4 m)
below ground surface.
2. Water level measurement in the
casing at the beginning of each
work shift
Date  Depth (m) Elev. (m)
31/10/17 01 97.9
The water level measurement are
not considered representative of
the groundwater level due to
introduction of water / drilling mud
during wash boring operations.
0y
+3,x3; Numbersreferto 3% grpaiy AT FAILURE

Sensitivity
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RECORD OF BOREHOLE No 17-2/2A  SHEET 1 OF 2 METRIC
PROJECT _ 1541610
G.W.P._ 2453-13-00 LOCATION N 4779907.6; E 326069.7 MTM NAD 83 ZONE 10 (LAT. 43.158725; LONG. -79.238456)  ORIGINATED BY _KN
DIST Central HWY 406 BOREHOLE TYPE _ 150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH/SK
DATUM  Geodetic DATE October 31, 2017 and April 12 and 17, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
| NATURAL [ REMARKS
W o 5 PLASTIC ydetore  LlQuDf | &
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o i i O |SHEAR STRENGTH kPa
DESCRIPTION E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH <|[3S| | > |38 < [© UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
90.3 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
0.0 Sandy clayey silt to clayey silt,
trace rootlets, trace to some 1 Ss 6 90
gravel, trace sand, trace brick
fragments (FILL)
Stiff to soft
Brown to black
Moist to moist-wet 2 SS 14
89
3| 8S 12
Organ 88
- Organic odour at a depth below VA
3m 4 | ss 4 N
87.3
3.0 Silty sand, trace clay, trace glass
fragments, black clayey silt
pockets (FILL) 5|88 | 2 87 e
86.6 Very loose S
3.7 Grey
. Wet
SILTY CLAY to CLAY, trace wood 6 [ SS 6 o
/ organics, trace sand, trace gravel 86
Firm to very stiff
Grey to brown
Wet to moist
- Hydrocarbon odour from depths 7 SS 12
between 3.8 mand 4.4 m
85
8 | SS 23 84 | 0 4 38 58
83.1
72 Sandy CLAYEY SILT, trace gravel 83
Very stiff
Brown
Moist §24
x4 9 | Ss 16
82.1 I
8.2 END OF BOREHOLE 17-2 82
Advanced Borehole 17-2A 0.4 m
east of Borehole 17-2.
81
80
79
78
START OF SAMPLING ”
76.6 BOREHOLE 17-2A
13.7 CLAYEY SILT, trace sand, trace
to some gravel 1 sSS 14
Soft to stiff
Grey 76
Moist to wet
2| Ss 3
Continued Next Page 3 w3 Numb fort 3%
+9,x 9, Rumbersrelerio o 9% grRAIN AT FAILURE

Sensitivity
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PROJECT

G.W.P

1541610

. 2453-13-00

DIST

Central HWY _406

DATUM _Geodetic

RECORD OF BOREHOLE No 17-2/2A

LOCATION

SHEET 2 OF 2

N 4779907.6; E 326069.7 MTM NAD 83 ZONE 10 (LAT. 43.158725; LONG. -79.238456)

METRIC

ORIGINATED BY _KN

BOREHOLE TYPE

DATE

150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Drilling Mud

COMPILED BY DH/SK

QOctober 31, 2017

and April 12 and 17, 2018

CHECKED BY SMM

SOIL PROFILE

SAMPLES

ELEV

DEPTH

DESCRIPTION

--- CONTINUED FROM PREVIOUS PAGE -—-

STRAT PLOT

NUMBER
TYPE

"N" VALUES

GROUND WATER
CONDITIONS
ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

20 40 60 80 100

SHEAR STRENGTH kPa

O UNCONFINED + FIELD VANE

® QUICK TRIAXIAL X REMOULDED]
20 40 60 80 100

NATURAL

MOISTURE

CONTENT
w

PLASTIC
LIMIT

Wp

00—

WATER CONTENT (%)

20 40

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

LIQUID
LIMIT

UNIT
WEIGHT

WL

-2

60 kN/m*> |GR SA SI CL

74.4

CLAYEY SILT, trace sand, trace
to some gravel

Soft to stiff

Grey

Moist to wet

10

~
()]

15.9

73.2

Sandy CLAYEY SILT, trace to
some gravel (TILL)

Stiff to hard

Grey to brown

Moist

SS

28

74

171

721

SILT, some sand, trace to some
gravel, some silty clay seams
Dense to very dense

Grey

Wet

SS

36

73

SS

60

18.2

69.1

SAND, some silt, trace clay
Compact to dense

Grey

Wet

- Clayey silt layer between depth
of about 18.2 and 18.6 m

SS

30

72

SS

22

71

SS

21

70

SS

24

H—o

-9

3

6 23 58 13

6 15 64 15

160
164
173

0 79 18 3

181

GTA-MTO 001 S:\CLIENTS\MTO\HWY_406\02_DATA\GINT\HWY_406.GPJ GAL-GTA.GDT 10/16/18

21.2

END OF BOREHOLE
NOTES:

1. Borehole 17-2 was terminated
at a depth of 8.2 m below ground
surface (Elev. 82.1 m) on October
31, 2017. Borehole 17-2A was
terminated at a depth of 21.2 m
(Elev. 69.1 m) below ground
surface on April 12, 2018.

2. Water level measurement in
borehole at a depth of about 2.5 m
below ground surface

(Elev. 87.8 m) upon completion of
drilling Borehole 17-2 on October
31, 2017.

3. Borehole 17-2 cave to a depth
of about 4.3 m below ground
surface (Elev. 86.0 m) upon
completion of drilling on October
31, 2017.

4. Artesian conditions noted in
Borehole 17-2A at a depth of
about 4.6 m below ground surface
(Elev. 85.7 m) on April 12, 2018.
Water level measured at 0.4 m
above ground surface.

5. In a seperate borehole casing
advanced to Elev. 73.0 m then
carried out a Dynamic Cone
Penetration Test to refusal at Elev.
68.8 m.

+3,%

3. Numbers refer to
" Sensitivity

0,
@] 3% STRAIN AT FAILURE



‘\ Foundation Design
i‘b’ GOLDER

GTA-MTO 001 S:\CLIENTS\MTO\HWY_406\02_DATA\GINT\HWY_406.GPJ GAL-GTA.GDT 10/16/18

RECORD OF BOREHOLE No 17-3/3A  SHEET 1 OF 2 METRIC
PROJECT _ 1541610
G.W.P. 2453-13-00 LOCATION N 4779896.7; E 326090.3 MTM NAD 83 ZONE 10 (LAT. 43.158627; LONG. -79.238203)  ORIGINATED BY KN
DIST Central HWY 406 BOREHOLE TYPE _ 150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH/SK
DATUM  Geodetic DATE November 1, 2017 and April 12 and 18, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
| NATURAL [ REMARKS
W o 3 PLASTIC ydetore  LlQuDf | &
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION |2l e |2 |22] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
87.4 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
0.0 Clayey silt, trace rootlets organics
at surface, some gravel, ! SS ]o0/0.0
containing concrete fragments 87
(FILL)
Hard
Brown 2 SS 100/0.0
86.1 Moist
13 Gravel, some sand, some clay 86
(FILL)
Compact 3 ss 19
Brown
85.2 Moist
22 CLAYEY SILT with SAND, trace 85
gravel 4 °
Firm to stiff 88 6
Brown - grey
Wet
- Hydrocarbon odour from depths
between 2.3 mand 2.9 m 5 SS " Z 84
- Black between depths of 2.3 m
and 2.9 m
6 SS 7 er— 1 38 40 21
83
1
+
2
+
82
7| ss 3 81
2
+
2
80 +
8 | SS 8 o
79 4
+
78.6 2
8.8 END OF BOREHOLE 17-3 +
Advanced Borehole 17-3A 0.7 m
southeast of Borehole 17-3. 78
77
76
75
74
73

Continued Next Page
+ 3’ % 3. Numbers refer to

0y
e @] 3% STRAIN AT FAILURE
Sensitivity



N
>

GOLDER

Foundation Design

PROJECT

G.W.P.

1541610

2453-13-00

DIST

Central

HWY _406

DATUM _Geodetic

LOCATION

RECORD OF BOREHOLE No 17-3/3A

SHEET 2 OF 2

N 4779896.7; E 326090.3 MTM NAD 83 ZONE 10 (LAT. 43.158627; LONG. -79.238203)

BOREHOLE TYPE

150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Drilling Mud

DATE

November 1, 2017 and April 12 and 18, 2018

CHECKED BY

METRIC

ORIGINATED BY _KN
COMPILED BY

DH/SK

SMM

SOIL PROFILE

SAMPLES

ELEV

DEPTH

DESCRIPTION

--- CONTINUED FROM PREVIOUS PAGE -—-

STRAT PLOT

NUMBER
TYPE
"N" VALUES

GROUND WATER

CONDITIONS

ELEVATION SCALE

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

20 40 60 80

100

SHEAR STRENGTH kPa
O UNCONFINED
® QUICK TRIAXIAL

20 40 60 80

+ FIELD VANE
X REMOULDED|

100

NATURAL
MOISTURE
CONTENT
Wp w w,
——i

PLASTIC
LIMIT

LIQUID
LIMIT

WATER CONTENT (%)
20 40 60

UNIT
WEIGHT

-2

kN/m®

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

72.1

15.3

START OF SAMPLING
BOREHOLE 17-3A

70.3

CLAYEY SILT, trace sand, trace
gravel

Firm

Brown

Moist to wet

171

67.7

Sandy SILT, trace to some clay,
trace gravel (TILL)

Loose to dense

Brown

Moist

L W W Y W SO W Y Wk W Y

z 7

3A
SS 8
3B

28

z W

Z 5

41

28

19.7

66.5

SILT, trace to some sand, trace to
some clay, trace gravel

Very dense

Brown

Moist

7A
SS 61

7B

66.2

GTA-MTO 001 S:\CLIENTS\MTO\HWY_406\02_DATA\GINT\HWY_406.GPJ GAL-GTA.GDT 10/16/18

21.2

CLAYEY SILT, some sand, some
gravel

Hard

Brown

Moist

8A
SS 39

8B

~
N

71

70

69

68

67

[

152

/\

4 25 60 11

3 5 8 7

END OF BOREHOLE
NOTES:

1. Borehole 17-3 was terminated
at a depth of 8.8 m below ground
surface (Elev. 78.6 m) on
November 1, 2018. Borehole
17-3A was terminated at a depth
of 21.3 m below ground surface
(Elev. 66.1 m) on April 12, 2018.

2. Water level measurement
recorded in borehole at a depth of
about 3.4 m below ground surface
(Elev. 84.0 m) upon completion of
drilling Borehole 17-3.

3. Borehole caved to a depth of
6.7 m below ground surface (Elev.
80.7 m) upon completion of drilling
Borehole 17-3 on November 1,
2017.

4. In a seperate borehole casing
was advanced to Elev. 72.0 m,
then a Dynamic Cone Penetration
Test was carried out to refusal at
Elev. 66.2 m.

+3,%

3. Numbers refer to
" Sensitivity

0,
@] 3% STRAIN AT FAILURE
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N
i‘> GOLDER

Foundation Design

PROJECT _ 1541610

RECORD OF BOREHOLE No 17-4

SHEET 1 OF 2

METRIC

G.W.P._ 2453-13-00 LOCATION N 4779889.0; E 326105.4 MTM NAD 83 ZONE 10 (LAT. 43.158557; LONG. -79.238018)  ORIGINATED BY _KN
DIST Central HWY 406 BOREHOLE TYPE _ 150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH
DATUM  Geodetic DATE November 1, 2017 and April 19, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
we | — pLAsTIC WATURAL  Liaup| | & REMARKS
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
| & wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o i i O |SHEAR STRENGTH kPa
DESCRIPTION =l = = < zZz = —_—t— DISTRIBUTION
DEPTH é S ﬁ > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
88.1 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
0.0 Sandy clayey silt to clayey silt, 88
some gravel, trace rootlets, trace 1 sSs 11 o
brick fragments (FILL)
Firm to stiff
quwn
Moist 2 ss 7 87
3| 8S 5 o
85.9 86
22 CLAYEY SILT, trace gravel, trace
to some sand, sand layers
Firm to stiff 4 SS 10 °
Brown to grey to reddish grey
Moist to wet
85
5 Ss "
84
- Wood / organics from depths
between 4.6 mand 5.2 m 6 sSS 5
83
>96+
82
7| SS 6 e— 1 5 59 35
>96
81 +
8 | SS 3
80
3
+
2
+
79
9| SS 11 q
78
- Silty sandy gravel layer (50 mm
thickness) at a depth of about 10 | SS 1
10.7m 77
76
11| SS 10 o
74.8 75 \
13.3 CLAYEY SILT, some sand, trace L Bt
gravel (TILL) 17 \
Hard M B
Reddish brown 417 \
Moist -/i 12| SS 40 74 oH 9 19 60 12
W
ZH ;.‘ \l
(4 b
e g
g
Continued Next Page 3 w3 Numb ¢ 3%
+3,x 3. Numbersreferto 3% grpaiN AT FAILURE

Sensitivity
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<

N

S

% GOLDER

Foundation Design

PROJECT

G.W.P

1541610

. 2453-13-00

DIST

Central HWY _406

DATUM _Geodetic

RECORD OF BOREHOLE No 17-4

LOCATION

N 4779889.0; E 326105.4 MTM NAD 83 ZONE 10 (LAT. 43.158557; LONG. -79.238018)

SHEET 2 OF 2

BOREHOLE TYPE

150mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Drilling Mud

DATE

November 1, 2017 and April 19, 2018

CHECKED BY

METRIC

ORIGINATED BY _KN
COMPILED BY

DH

SMM

SOIL PROFILE

SAMPLES

ELEV

DEPTH

DESCRIPTION

--- CONTINUED FROM PREVIOUS PAGE -—-

STRAT PLOT

NUMBER
TYPE
"N" VALUES

20 40 60

DYNAMIC CONE PENETRATION

RESISTANCE PLOT &

NATURAL
MOISTURE
CONTENT

PLASTIC
LIMIT

LiQUID
80 100 LIMIT

O UNCONFINED
® QUICK TRIAXIAL
20 40 60

GROUND WATER
CONDITIONS
ELEVATION SCALE

SHEAR STRENGTH kPa

Wp w w,
——i

+ FIELD VANE

X REMOULDED
80 100

WATER CONTENT (%)
20 40 60

UNIT
WEIGHT

-2

kN/m®

REMARKS
&
GRAIN SIZE
DISTRIBUTION
(%)

GR SA SI CL

72.8

CLAYEY SILT (TILL)

Gravelly SAND, some silt, trace

15.5

71.8

clay
Dense
Grey
Wet

16.3

68.7

Sandy CLAYEY SILT, trace gravel
(TILL)

Hard

Brown

Moist

SILT, some sand, trace to some
clay

Dense

Grey

Wet

2

~
w

od

oo

13B

SS
13C

72

193
159 ©
180

14| SS

71

164
217

70

15| SS

19.4

64.6

SILT and SAND, trace clay
Compact to dense
Reddish grey

Wet

69

16 | SS

68

67

17 | SS

32

66

18| SS

39

65

0 17 76 7

0 56 43 1

235

END OF BOREHOLE
NOTES:

1. Water level at ground surface
upon completion of drilling.

2. Water level measurements in
standpipe piezometer

Date Depth (m)
01/11/17 0
09/04/18 1.2
01/05/18 1.2

Elev. (m)
88.1
86.9
86.9

3. In a seperate borehole casing
was advanced to Elev. 75.8 m,
then a Dynamic Cone Penetration
Test was carried out to refusal at
Elev. 71.5m.

4. Borehole advanced by
mud-rotary, water level not
representitive of in situ
groundwater conditions.

Numbers refer to

3 3
, X e
+ Sensitivity

0,
@] 3% STRAIN AT FAILURE
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N
i‘> GOLDER

Foundation Design

PROJECT _ 1541610

RECORD OF BOREHOLE No 17-5

SHEET 1 OF 2

METRIC

G.W.P. 2453-13-00 LOCATION N 4779880.2; E 326126.3 MTM NAD 83 ZONE 10 (LAT. 43.158477; LONG. -79.237761)  ORIGINATED BY _TP
DIST Central HWY 406 BOREHOLE TYPE _ 203mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY SK
DATUM  Geodetic DATE April 9 and 11, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES | o w o [BYNMIC SONE BENETRATION S
Wl = —— pLAsTIC WATURAL  Liaup| | & REMARK
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESGRIPTION clel e |2 [zg] &8 —_—— DISTRIBUTION
DEPTH S|3| | 5 [38| £ |o UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
88.3 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
0.0 TOPSOIL (30 mm)
Silty clay, some sand, trace gravel 1| ss 6 88
(FILL)
Soft to firm
quwn
Moist to wet 2 ss 8
87
3 SS 3 [¢]
86
4 SS 8
85.3
3.0 Sand and gravel, trace silt, trace
clay (FILL) 85
Compact 5 s 17
Brown to black
Wet
6 SS 22 o 41 53 4 2
84
- Hydrocarbon odour from depths 7A
't X .2
between 3.0 mand 5.2 m ss 15
7B o
83
82.7 %
5.6 CLAYEY SILT, trace to some
sand, trace gravel
Firm to stiff
Grey
Moist to wet 8 | ss 1 82 5
1
+
81 +
9 TO PH
80 b
+
1
+
79
10| SS 5
+ 1
78 F
1 SS 2 He 3 11 46 40
77
3
+
R
+
76
12| SS 3 o
2
g A 75 i :
133 CLAYEY SILT, trace to some [ N +
sand, trace gravel (TILL) 3 ." \
Hard LKl o B
Brown 1944 I
Moist il 13| SS | 49 \ o
P
:’; 74 gy
L
5% 193
: £1bt
Continued Next Page 3 w3 Numb fort 3%
+9,x 9, Rumbersrelerio o 9% grRAIN AT FAILURE

Sensitivity




‘\ Foundation Design
i‘b’ GOLDER

GTA-MTO 001 S:\CLIENTS\MTO\HWY_406\02_DATA\GINT\HWY_406.GPJ GAL-GTA.GDT 10/16/18

PROJECT 1541610 RECORD OF BOREHOLE No17-5  SHEET 2 OF 2 METRIC
G.W.P.  2453-13-00 LOCATION N 4779880.2; E 326126.3 MTM NAD 83 ZONE 10 (LAT. 43.158477; LONG. -79.237761) _ ORIGINATED BY _TP
DIST Central HWY 406 BOREHOLE TYPE _ 203mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY SK
DATUM  Geodetic DATE April 9 and 11, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
- NATURAL = REMARKS
E 1) 6 PLASTIC MOISTURE LIQUID — T
5 o |22 3 20 40 60 80 100 |UMT  content LMT| S O &
| & wlzE| z v . . . . We w w | 55 [ cramsize
ELEV |8| w |2 |[25] & [SHEARSTRENGTHKPa
DESCRIPTION |2 & 2 (z2| & —0———i DISTRIBUTION
DEPTH <3| % > [38| < [o UNCONFINED + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
—- CONTINUED FROM PREVIOUS PAGE -~ w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
CLAYEY SILT, trace to some B >
sand, trace gravel (TILL) 14 73
Hard ]
Brown 053t 14| ss | 57 H 2 14 68 16
Moist ""':‘.'
14
72.0 [I"
16.3 CLAYEY SILT, some sand 'ﬁ; 72
Hard
Grey
Moist
15| SS | 41 H
71
70.5
17.8 SILT and SAND, trace clay
Compact to dense Id
Grey Ak
Wet "L 16A 70
18| ss | 22
16C
69
lid Non-plastic
1417 | ss | 44 ol 0 56 42
67.9 68
20.4 END OF BOREHOLE
NOTES:

1. In a seperate borehole casing
was advanced to Elev. 76.0 m,
then a Dynamic Cone Penetration
Test was carried out to refusal at
Elev. 73.2 m.

2. Borehole advanced by
mud-rotary, water level not
representitive of in situ
groundwater conditions.

+ 3’ % 3. Numbers refer to

0y
e @] 3% STRAIN AT FAILURE
Sensitivity



‘\ Foundation Design
i‘b’ GOLDER

GTA-MTO 001 S:\CLIENTS\MTO\HWY_406\02_DATA\GINT\HWY_406.GPJ GAL-GTA.GDT 10/16/18

RECORD OF BOREHOLE No 17-6 SHEET 1 OF 3 METRIC
PROJECT _ 1541610
G.W.P._ 2453-13-00 LOCATION N 4779867.0; E 326151.9 MTM NAD 83 ZONE 10 (LAT. 43.158358; LONG. -79.237447)  ORIGINATED BY _LK
DIST Central HWY 406 BOREHOLE TYPE _ 178mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY KN
DATUM _Geodetic DATE April 30 and May 1, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
| NATURAL [ REMARKS
W o 3 PLASTIC ydetore  LlQuDf | &
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H i O |SHEAR STRENGTH kPa
DESCRIPTION E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
96.8 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
0.0 ASPHALT (203 mm)
CONCRETE with steel rebar (366
96.2 mm)
0.6 Sand and gravel, trace silt (FILL)
Compact 96
Grey
Moist
1] 8s | 22 95
| %42,
26 Sand, trace gravel, trace silt (FILL)
Compact 94
Reddish brown
Moist
2 Ss 13
v 93
92.2 A
4.6 Clayey silt, trace sand, trace
gravel (FILL) ss | s 92
Stiff to very stiff 3B
Brown 2
Moist H
2
91 +
90
4 TO PH
>96
89 +
5| SS 17
88
>96
+
87
6 | SS 14
7A 86
85.6 SS 25
11.2 Sand, some gravel (FILL) 8
Compact
Black
Moist 8 SS 20 85
- Hydrocarbon odour from depths
between 11.2 mand 12.7 m 9A
SS 10
84.1 9B o
12.7 CLAYEY SILT, trace sand, trace 84
gravel
Soft to stiff
Grey to greyish brown
Moist to wet
83
10 | SS 9
82

Continued Next Page
+ 3’ % 3. Numbers refer to

0y
e @] 3% STRAIN AT FAILURE
Sensitivity
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N
i‘> GOLDER

Foundation Design

PROJECT _ 1541610

RECORD OF BOREHOLE No 17-6

SHEET 2 OF 3

METRIC

G.W.P. 2453-13-00 LOCATION N 4779867.0; E 326151.9 MTM NAD 83 ZONE 10 (LAT. 43.158358; LONG. -79.237447) ORIGINATED BY LK
DIST Central HWY 406 BOREHOLE TYPE _ 178mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY KN
DATUM _Geodetic DATE April 30 and May 1, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
W 2 —— pLAsTIC WATURAL  Liaup| | & REMARKS
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV oo | H 2 |25| © |SHEAR STRENGTH kPa
DESGRIPTION clel e |2 [zg] &8 —_—— DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 20 40 60 kN/m®> |GR SA SI CL
CLAYEY SILT, trace sand, trace
gravel
Soft to stiff
Grey to greyish brown 1| ss 5 e 3 4 53 40
Moist to wet 81
80
12| SS 3
2
+
79 2
+
13| SS 4
78
77
14 | SS 5
2
76 +,
+
15| SS 6 o
75
74.2
22.6 Sandy CLAYEY SILT, trace to L4 B
some gravel (TILL) b 74
Hard M B
Grey - Brown g 44 16 | SS | 49 oH 4 23 59 14
Moist frgd
b
?.’;.‘
g5y
19944 17 | SS 35 73
LA
72.5 1985
243 SILT and SAND, trace clay -
Very dense T
Grey HI 18 | SS 78 72 o 0 65 32 3
Moist NRY
! 1] 19A o
fH ss | 62
71.0 19B
258 SILT, clayey silt lenses, trace sand 71
Dense
Grey 20 | SS 35
70.2 Moist
26.6 Sandy SILT, trace to some clay,
trace gravel . 70
Compact 21| ss | 18 o 2 24 67 7
| Grey
Moist to wet
122| ss | 2
68.8 69
28.0 END OF BOREHOLE
NOTES:
1. Water level measurements in
casing at the beginning of each
work shift:
Continued Next Page 3 w3 Numb fort 3%
+ 9,9 Yumoersrelerio o 3% grRAIN AT FAILURE

Sensitivity



GTA-MTO 001 S:\CLIENTS\MTO\HWY_406\02_DATA\GINT\HWY_406.GPJ GAL-GTA.GDT 10/16/18

N
i‘> GOLDER

Foundation Design

PROJECT _ 1541610

RECORD OF BOREHOLE No 17-6

SHEET 3 OF 3

METRIC

G.W.P. 2453-13-00 LOCATION N 4779867.0; E 326151.9 MTM NAD 83 ZONE 10 (LAT. 43.158358; LONG. -79.237447) ORIGINATED BY LK
DIST Central HWY 406 BOREHOLE TYPE _ 178mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY KN
DATUM _Geodetic DATE April 30 and May 1, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES [ | w [RENeANGE o EIRATION
W 2 —— pLAsTIC WATURAL  Liaup| | & REMARKS
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV | 8| w |3 |25| & |SHEARSTRENGTHKPa .
DESCRIPTION =l = & < zZz = DISTRIBUTION
DEPTH § S - > 8 o ; O UNCONFINED + FIELD VANE 'Y (%)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE - w 20 40 60 80 100 20 40 60 kN/m®> |GR SA SI CL
Date Depth(m)  Elev.(m)
30/04/18 3.9 92.9
01/05/18 3.9 92.9
2. Borehole advanced by
mud-rotary, water level not
representitive of in situ
groundwater conditions.
0y
+3,x3; Numbersreferto 3% grpaiy AT FAILURE

Sensitivity
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N
Q»

' 4

GOLDER

Foundation Design

RECORD OF BOREHOLE No 17-7 SHEET 1 OF 1 METRIC
PROJECT _ 1541610
G.W.P. 2453-13-00 LOCATION N 4779898.7; E 326114.1 MTM NAD 83 ZONE 10 (LAT. 43.158644; LONG. -79.237910)  ORIGINATED BY _TP
DIST Central HWY 406 BOREHOLE TYPE _ 203mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH
DATUM _Geodetic DATE April 18, 2018 CHECKED BY SMM
SOIL PROFILE SAMPLES | o w o [BYNMIC SONE BENETRATION S
Wl = —— pLAsTIC WATURAL  Liaup| | & REMARK
= o |<3| 8 20 40 60 8 100 [|UMT  content UMT| S5O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV o i i O |SHEAR STRENGTH kPa
DESCRIPTION E|l2) | 2 (28] E —o——— DISTRIBUTION
DEPTH <|[3S| | > |38 < [© UNCONFINED  + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
87.2 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
00 TOPSOIL (152 mm) oz 87
0.2 Sandy clayey silt, trace gravel, 1 SS 6 o
trace rootlets, trace concrete
86.5 fragments (FILL)
0.7 Firm
Brown
Moist 2 S8 12 86
CLAY, some silt, trace to some
gravel, trace sand
Firm to stiff
Brown 3| ss | 12 o
Moist
85
4| ss| 6 i
84.1
3.1 GRAVEL, some sand, trace to 5A 84
some silt, trace clay, inferred Ss | 3
835 cobbles 5B o 73 19 6 2
3'7 Dense
’ \ Brown /
Wet 6| ss| 7 83
CLAYEY SILT, trace to some
sand, trace gravel
Very soft to stiff
Grey and brown
Moist to wet 7 S8 2 °
82
8 TO PH
81
9| ss 1 e 2 11 54 33
+ 2
80 1
10| SS 6
79
3
+
1
+
78
1 SS 5
77
12| SS 3 o
75.9 76
11.3 END OF BOREHOLE
NOTE:
1. Borehole advanced by
mud-rotary, water level not
representitive of in situ
groundwater conditions.
0y
+3,x3; Numbersreferto 3% grpaiy AT FAILURE

Sensitivity
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Foundation Design

RECORD OF BOREHOLE No 17-8 SHEET 1 OF 1 METRIC
PROJECT _ 1541610
G.W.P. 2453-13-00 LOCATION N 4779910.2; E 326105.8 MTM NAD 83 ZONE 10 (LAT. 43.158748; LONG. -79.238012)  ORIGINATED BY _TP
DIST Central HWY 406 BOREHOLE TYPE _ 203mm O.D. Continuous Flight Solid Stem Auger & Wash Boring with Driling Mud  COMPILED BY DH
DATUM _Geodetic DATE April 16, 2018 CHECKED BY SMM
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES v W |RESISTANCE PLOT NATURAL REMARKS
W 3 & PLASTIC \dicTure  LIQUD[ £
= 0w |23| 8 20 40 60 80 100 [UMT  content LMTI S O &
2% wlzE| z v . . . . We w w | 55 [ cramsize
ELEV Slo| & | 2|28 2 [SHEARSTRENGTHkPa — o DISTRIBUTION
DEPTH DESCRIPTION g ARNEREY: < | O UNCONFINED ~ + FIELD VANE Y %)
=1z z [£©| @ |® QUCKTRIAXAL x REMOULDED| WATER CONTENT (%)
86.9 GROUND SURFACE w 20 40 60 80 100 20 40 60 kN/m* |GR SA SI CL
0.0 TOPSOIL (152 mm) oz
0.2 Sandy clayey silt, trace to some 1 SS 6
gravel (FILL)
Firm
86.0 Brown 2A 86 o 7 24 29 40
0.9 Moist ss 27
Sand and gravel, some silt, B
inferred cobbles (FILL)
Loose to compact o
85.1 Grey A ss 6
1.8 Wet 85
SILTY CLAY, trace sand, trace 38 P
gravel
Soft to stiff
Brown to grey and brown 4 | SS 2
Moist
84
5| SS 2
83
6 SS 7 | 1 2 49 48
7| ss 6 82
81
8 | Ss 6 o}
4
80 T
2
.'
9 | ss 5 79
3
+
1
78 +
10| SS 6 o]
77
1| ss| 7 76
75.6
11.3 END OF BOREHOLE
NOTE:
1. Borehole advanced by
mud-rotary, water level not
representitive of in situ
groundwater conditions.
0y
+3,x3; Numbersreferto 3% grpaiy AT FAILURE

Sensitivity
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APPENDIX C

Appendix C — Geotechnical
Laboratory Test Results
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GRAIN SIZE DISTRIBUTION
Sandy Clayey Silt (Fill)

FIGURE C-1

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 17-8 2A 86.1

Project Number: 1541610

Checked By: SMM

Golder Associates

Date: 23-Jul-18




Oct 75, FF-S-21
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GRAIN SIZE DISTRIBUTION
Sand and Gravel (Fill) FIGURE C-3

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

200 100 6050 40 30 20 16 108 4 3 38" ¥ 1" 1% 3" 4y 6"
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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 17-5 6 84.2

Project Number: 1541610
Checked By: SMM Golder Associates Date: 23-Jul-18




GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay to Clay FIGURE C-4A
U.S.S Sieve size, meshes/inch Size of openings, inches

200 100 6050 40 30 20 16 108 4 3 38" Y"1 1% 3" 4y 6"
L L L L L L L

PERCENT FINER THAN
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*
40
K 30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
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 17-5 11 77.2
u 17-6 11 81.2
* 17-1 15 77.9
A 17-4 7 81.7
4 17-2 8 83.9
o 17-1 9 88.6

Project Number: 1541610
Checked By: SMM Golder Associates Date: 23-Jul-18




GRAIN SIZE DISTRIBUTION
Clayey Silt to Silty Clay

FIGURE C-4B

U.S.S Sieve size, meshes/inch

200

100 6050 40 30 20 16 108 4
L L L L L |

3 3/8"%" ' 1" 1%"
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Size of openings, inches
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SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L4 17-8 6 82.8
u 17-7 9 80.8

Project Number: 1541610

Checked By: SMM

Golder Associates

Date: 23-Jul-18




GRAIN SIZE DISTRIBUTION
Clayey Silt with Sand

FIGURE C-4C

U.S.S Sieve size, meshes/inch

Size of openings, inches
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SYMBOL Borehole SAMPLE ELEVATION(m)
° 17-3 6 83.3

Project Number: 1541610

Checked By: SMM

Golder Associates

Date: 23-Jul-18




GRAIN SIZE DISTRIBUTION
Gravel (Interlayer) FIGURE C-5

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

200 100 6050 40 30 20 16 108 4 3 38" ¥ 1" 1% 3" 4y 6"
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FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL Borehole SAMPLE ELEVATION(m)
L 17-7 5B 83.8

Project Number: 1541610
Checked By: SMM Golder Associates Date: 23-Jul-18
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GRAIN SIZE DISTRIBUTION
Sandy Silt to Sandy Clayey Silt to Clayey Silt (Till) FIGURE C-7
U.S.S Sieve size, meshes/inch Size of openings, inches
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SYMBOL Borehole SAMPLE ELEVATION(m)
° 17-4 12 74.1
" 17-5 14 72.8
. 17-6 16 73.7
A 17-1 17 74.8
v 17-3A 4 69.6
o 17-2A 4 74.0
Project Number: 1541610
Checked By: SMM Golder Associates Date: 23-Jul-18
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GRAIN SIZE DISTRIBUTION
Silt and Sand to Sand

FIGURE C-9A

U.S.S Sieve size, meshes/inch

Size of openings, inches
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L 17-4 16 68.0
u 17-5 17 68.2
* 17-6 18 72.1
A 17-1 18 73.3
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O 17-2A 8 70.9
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GRAIN SIZE DISTRIBUTION
Silt to Sandy Silt

FIGURE C-9B

U.S.S Sieve size, meshes/inch

Size of openings, inches
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APPENDIX D

Analytical Laboratory — Results of
Analysis of Soll
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A Bureau Verltas Group Company

Your Project #: 1541610
Site Location: HWY 406
Your C.O.C. #: 81816

Attention:Sandra McGaghran

Golder Associates Ltd
6925 Century Ave
Suite 100
Mississauga, ON

L5N 7K2

Report Date: 2017/11/14
Report #: R4857144
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B708316
Received: 2017/11/06, 12:31

Sample Matrix: Soil
# Samples Received: 3

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Chloride (20:1 extract) 3 N/A 2017/11/10 CAM SOP-00463 EPA325.2m
Conductivity 3 N/A 2017/11/09 CAM SOP-00414 OMOE E3530v1l m
pH CaCl2 EXTRACT 3 2017/11/07 2017/11/07 CAM SOP-00413 EPA9045D m
Resistivity of Soil 3 2017/11/06 2017/11/09 CAM SOP-00414 SM 22 2510 m
Sulphate (20:1 Extract) 3 N/A 2017/11/10 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.

Page 1 of 8

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 #: 1541610
Site Location: HWY 406
Your C.O.C. #: 81816

Attention:Sandra McGaghran

Golder Associates Ltd
6925 Century Ave
Suite 100
Mississauga, ON

L5N 7K2

Report Date: 2017/11/14
Report #: R4857144
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B708316
Received: 2017/11/06, 12:31

Encryption Key

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

Email: EGitej@maxxam.ca

Phonet (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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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

Maxxam Job #: B708316
Report Date: 2017/11/14

Golder Associates Ltd
Client Project #: 1541610

Site Location:

HWY 406

Sampler Initials: KN

RESULTS OF ANALYSES OF SOIL

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

Maxxam ID FML476 FML477 FML478 FML478
Sampling Date 2017/11/01( 2017/11/01 | 2017/11/01 | 2017/11/01
COC Number 81816 81816 81816 81816

UNITS | BH17-4-SS7 | BH17-4-SS12 | BH17-4-S516 BI-:_:Z:)-zilG RDL| QC Batch
Calculated Parameters
Resistivity | ohm-cm | 3200 2200 2200 | 5250950
Inorganics
Soluble (20:1) Chloride (Cl) ug/g 81 130 180 170 20 | 5257424
Conductivity umho/cm 317 460 460 2 | 5257050
Available (CaCl2) pH pH 7.71 8.42 8.64 8.66 5252165
Soluble (20:1) Sulphate (SO4) ug/g 62 170 140 130 20 | 5257431
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate

Page 3 of 8
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A Bureau Verltas Group Company

Maxxam Job #: B708316
Report Date: 2017/11/14

Golder Associates Ltd
Client Project #: 1541610
Site Location: HWY 406

Sampler Initials: KN

TEST SUMMARY
Maxxam ID: FML476 Collected: 2017/11/01
Sample ID: BH17-4-SS7 Shipped:
Matrix:  Soil Received: 2017/11/06
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5257424 N/A 2017/11/10 Deonarine Ramnarine
Conductivity AT 5257050 N/A 2017/11/09 Neil Dassanayake
pH CaCl2 EXTRACT AT 5252165 2017/11/07 2017/11/07 Tahir Anwar
Resistivity of Soil 5250950 2017/11/09 2017/11/09 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5257431 N/A 2017/11/10 Deonarine Ramnarine
Maxxam ID: FML477 Collected: 2017/11/01
Sample ID: BH17-4-SS12 Shipped:
Matrix: Soil Received: 2017/11/06
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5257424 N/A 2017/11/10 Deonarine Ramnarine
Conductivity AT 5257050 N/A 2017/11/09 Neil Dassanayake
pH CaCl2 EXTRACT AT 5252165 2017/11/07 2017/11/07 Tahir Anwar
Resistivity of Soil 5250950 2017/11/09 2017/11/09 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5257431 N/A 2017/11/10 Deonarine Ramnarine
Maxxam ID: FML478 Collected: 2017/11/01
Sample ID: BH17-4-SS16 Shipped:
Matrix:  Soil Received: 2017/11/06
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5257424 N/A 2017/11/10 Deonarine Ramnarine
Conductivity AT 5257050 N/A 2017/11/09 Neil Dassanayake
pH CaCl2 EXTRACT AT 5252165 2017/11/07 2017/11/07 Tahir Anwar
Resistivity of Soil 5250950 2017/11/09 2017/11/09 Automated Statchk
Sulphate (20:1 Extract) KONE/EC 5257431 N/A 2017/11/10 Deonarine Ramnarine
Maxxam ID: FML478 Dup Collected: 2017/11/01
Sample ID: BH17-4-S516 Shipped:
Matrix: Soil Received: 2017/11/06
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride (20:1 extract) KONE/EC 5257424 N/A 2017/11/10 Deonarine Ramnarine
pH CaCl2 EXTRACT AT 5252165 2017/11/07 2017/11/07 Tahir Anwar
Sulphate (20:1 Extract) KONE/EC 5257431 N/A 2017/11/10 Deonarine Ramnarine
Page 4 0of 8
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A Bureau Verltas Group Company

Maxxam Job #: B708316 Golder Associates Ltd
Report Date: 2017/11/14 Client Project #: 1541610
Site Location: HWY 406

Sampler Initials: KN

GENERAL COMMENTS

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

Package 1 4.0°C

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

Maxxam Job #: B708316 Golder Associates Ltd
UALITY ASSURANCE REPORT - -
Report Date: 2017/11/14 Q Client Project #: 1541610
Site Location: HWY 406
Sampler Initials: KN
Matrix Spike SPIKED BLANK Method Blank RPD
QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
5252165 Available (CaCl2) pH 2017/11/07 99 97-103 0.15 (1) N/A
5257050 Conductivity 2017/11/09 100 90-110 <2 umho/cm 1.4 (2) 10
5257424 Soluble (20:1) Chloride (Cl) 2017/11/10 NC (3) 70-130 103 70-130 <20 ug/g 4.1(1) 35
5257431 Soluble (20:1) Sulphate (SO4) 2017/11/10 NC (3) 70-130 103 70-130 <20 ug/g 9.7 (1) 35

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)

(1) Duplicate Parent ID [FML478-01]
(2) Duplicate Parent ID
(3) Matrix Spike Parent ID [FML478-01]
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A Bureau Verltas Group Company

Maxxam Job #: B708316 Golder Associates Ltd

Report Date: 2017/11/14 Client Project #: 1541610
Site Location: HWY 406
Sampler Initials: KN

VALIDATION SIGNATURE PAGE

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

=

Brad Newman, 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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