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1.0 Introduction

The City of Hamilton is working to implement rapid transit, with a long term vision encompassing five
corridors across the City. At present, the focus is on the undertaking of the Environmental Assessment and
Preliminary Design of a Light Rail Transit (LRT) system along the B-Line corridor, following Main Street, King
Street and Queenston Road between McMaster University and Eastgate Square. As part of the
implementation process, a preliminary review of the geotechnical conditions along the B-Line corridor has
been carried out by Thurber Engineering Ltd., a sub-consultant of SNC-Lavalin Inc. SNC-Lavalin Inc. is the
prime sub-consultant for the Engineering and Environmental Assessment to Steer Davies Gleave (SDG), the
prime consultant to the City of Hamilton.

This report presents a summary of the anticipated geotechnical conditions along the B-Line corridor, based on
published geologic data and review of existing geotechnical information obtained from the City of Hamilton.
Based on the available information, preliminary recommendations regarding track bed design, platform
foundations, bridge structures and other associated facilities are provided.

The evaluations and conclusions contained in this report are based on available existing information given to
Thurber Engineering Ltd. The conditions of the validity of the Geotechnical Review, as well as the preliminary
geotechnical recommendations for the B-Line alignment are as per the General Statement of Conditions
shown in Appendix D.

2.0 Project Description

The subject section of the B-Line corridor extends from McMaster University at the west limit to Eastgate
Square at the east limit, a distance of 14 km. In general, the LRT line will follow existing roadways, as follows:

Within the McMaster University campus to Main Street West (0.6 km)

Main Street West from McMaster Medical Centre to the bridge over Highway 403 (1.3 km)
The Bridge over Highway 403 (0.9 km)

King Street West from bridge over Highway 403 to James Street (1.9 km)

King Street East from James Street to Main Street East (4.1 km)

Main Street East from King Street East to Queenston Road (2.0 km)

Queenston Road from Main Street East to Eastgate Square (3.2 km)

The section of corridor within the McMaster campus is not included in this report as no geotechnical
information of the campus was provided at the time of writing this assessment. The preliminary alignment is
shown in Figure 2.1, and will be addressed in the next design phase.

The line required to access a maintenance and storage depot will be assessed separately once a site is
chosen in the next design phase.

The LRT will cross Highway 403 and the Red Hill Valley Parkway, which are situated within valleys below the
level of the adjacent table lands. Construction of an elevated guideway structure is currently being considered
to carry the LRT over the Highway 403 interchange and transition between Main Street West and King Street
West. The LRT will cross over the Red Hill Valley Parkway on the existing Queenston Road Bridge.
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Figure 2.1: Preliminary Configuration at McMaster University
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At present, 18 stop platforms are proposed, at the following locations:

Table 2.1: Stop Locations
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3.0 Physiographic and Geologic Setting

The proposed LRT B-Line alignment is situated on the Iroquois Plain physiographic region, bordered on the
north by Lake Ontario and on the south by the Niagara Escarpment. The region consists of a lowland formerly
inundated by glacial Lake Iroquois.

The near surface soils generally consist of lacustrine sands and silts deposited on the former lakebed. Locally
between approximately Highway 403 and James Street, the alignment crosses a deposit of partially
cemented gravel deposited as a beach along the former lake shoreline. The sand and gravel are generally
underlain by silty clay to clayey silt till of the Halton Till formation. East of Ottawa Street, the sand is less
prevalent and the near surface soils typically consist of the Halton Till.

Red shale bedrock of the Queenston Formation underlies the entire corridor. The shale is anticipated at
depths in approximately the order of 20 to 25 m between the McMaster Medical Centre and Dundurn Street,
increasing to approximately 30 m in the vicinity of Queen Street atop the gravel bar, then decreasing towards
the east to less than 4 m depth between Ottawa Street and the Red Hill Valley. The depth to bedrock
increases to 10 to 15 m east of the Red Hill Valley.
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4.0 Summary of Geotechnical Conditions

Existing borehole data from the vicinity of the B-Line corridor was provided by the City of Hamilton to establish
the geotechnical conditions pertinent to design of the LRT track bed and associated facilities. A listing of the
boreholes reviewed and considered applicable to the LRT assignment is provided in Table Al, Appendix A.
The borehole logs are reproduced in Appendix B.

A Borehole Plan and Stratigraphic Profile along the corridor, showing the approximate locations of the
boreholes and the generalized soil stratigraphy derived from the existing subsurface data, is provided on
Sheets 1 to 17, in Appendix C.

Based on the existing borehole data, a generalized description of the subsurface conditions along each
section of the corridor is presented below. The available information is suitable only for preliminary planning
purposes and is not considered adequate for detailed design of the facilities.

It should be recognized that soil conditions may vary between and beyond the borehole locations. The
pavement types/thicknesses and subgrade conditions, summarized below are based on a limited number of
boreholes previously drilled at selected locations during earlier geotechnical investigations. The data does not
necessarily reflect the conditions along all sections of the LRT alignment, and conditions may vary both along
the alignment and across the width of the roadway. Further, the current pavement structure and subgrade
may differ from that encountered in the boreholes, due to subsequent utility installation and roadway
reconstruction or rehabilitation carried out after drilling of the boreholes. Additional site specific investigation
will be required at the next design phase to confirm and further define the current conditions along the
alignment and at facility locations.

In general, the subsurface stratigraphy encountered along the corridor consists of a surficial pavement
structure and/or fill layer, overlying sands, silts and clays in the western sections (McMaster Medical Centre to
Highway 403), sands in the central areas, and silty clay till in the eastern sections (east of Sherman Avenue).
More detailed descriptions of the individual strata are provided below.

4.1 Main Street West

4.1.1 Existing Pavement Structure

The pavement structure encountered in boreholes drilled on Main Street West between McMaster University
and Highway 403) typically comprised of a composite structure with 125 to 150 mm of asphalt over 125 to
250 mm of concrete, placed directly on the subgrade or on 25 to 150 mm of sand and gravel. A flexible
structure was documented in two boreholes, consisting of 250 mm of asphalt over 200 mm of sand and
gravel, and 190 mm of asphalt placed directly on the subgrade.

4.1.2 Fill

Fill was encountered surficially or below the pavement structure in 14 of 21 boreholes reviewed in this
section. The fill typically consisted of silty sand to sandy silt adjacent to McMaster Medical Centre and clayey
silt to silty clay in the remainder of the section. The fill thickness generally ranged from 1.1 to 2.9 m with a
lower boundary at depths of 1.1 to 3.1 m.

SPT N-values in the fill ranged from 1 to 17 blows/0.3 m (very loose to compact) in the cohesionless sand/silt
and from 11 to 23 blows/0.3 m (stiff to very stiff) in the cohesive silt/clay. Moisture contents varied from 18
to 28%.

4.1.3 Native Soils

The native deposits underlying the pavement structure and fill in the area of Main Street West generally
consist of interbedded silts, sands and clays. Locally in the central part of this section, a layer of coarse sand
to sand and gravel was encountered within or below these deposits. The boreholes were terminated at depths
of 2.3t09.6 m, 23.3 m in one borehole.
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Along the west half of this section, the upper 2 to 3 m of the silt/sand/clay was very loose to compact/firm to
very stiff, with SPT N-values ranging from 3 to 21 blows/0.3 m. Towards the east end, the loose to compact
conditions (N-values of 9 to 25) extended to 5.2 m depth. Where exploration was extended below this level,
these deposits became compact to very dense with N-values of 26 to 66 blows/0.3 m.

In the central area, clayey silt was predominant. The clayey silt was described as soft to stiff, however SPT N-
values were not recorded.

Moisture contents ranged from 3 to 30%.

41.4 Groundwater

Piezometers were installed in five boreholes drilled along this section of the LRT. The depth to groundwater
measured in the piezometers ranged from 1.9 to 7.2 m (Elev. 92.2 to 96.6 m). In addition, the soils were
described as very wet to saturated below 5.5 and 5.8 m depth (Elev. 93.8 m) in two boreholes at the west end
of the section, and the clayey silt in the central area was described as wet at various depths.

4.2 Highway 403 Crossing

4.2.1 Fil

The ravine through which Highway 403 was constructed was formerly used as a city landfill, and relatively
thick deposits of fill consisting of sand, ashes, cinders, domestic refuse, wood and foundry sand were
encountered in nearly all boreholes drilled in this area. A clay cap appears to be present over the fill on the
east side of the ravine. The fill extends to depths of 0.9 to 11.6 m (Elev. 74.8 t0 85.9 m).

SPT N-values recorded in the fill ranged from 3 to 37 blows/0.3 m. Moisture contents ranged from 6 to 61%.

4.2.2 Native Soils

The native soil in the Highway 403 ravine generally consisted of alluvial deposits overlying a relatively thick
layer of silty clay.

The alluvial deposits primarily consisted of silty clay with organics and occasional sand, gravel, wood and peat
were encountered below the fill or surficially in eight boreholes drilled within the Highway 403 valley. These
deposits were 2.1 to 10.7 m thick. SPT N-values of 1 to 10 blows/0.3 m were recorded in the alluvial
material, indicating a very soft to stiff consistency. Moisture contents ranged from 21 to 45%.

At four locations on the east side of the valley, a 1.6 to 4.3 m thick layer of sand and silt was encountered
surficially or below the fill. SPT N-values in this layer ranged from 4 to 17 blows/0.3 m (loose to compact),
and moisture contents ranged from 7 to 21%.

The underlying silty clay layer was 5.2 to 19.8 m thick and was encountered below the fill and alluvial
deposits in all but one borehole. SPT N-values in the silty clay varied widely from about 6 to 40 blows/0.3 m
(firm to hard) with several values of up to 90 blows/0.3 m, possibly indicating the presence of cobbles or
shale fragments. Moisture contents ranged from 12 to 32%, typically about 16 to 24%.

4.2.3 Bedrock

Shale bedrock was contacted below the silty clay at depths of 16.2 to 27.5 m in all but two boreholes. The
bedrock surface generally rises towards the east, from Elevation 57.0 m at the Main Street/Highway 403
structure to Elevation 75.2 m at the King Street connection.

4.2.4 Groundwater

The depth to groundwater measured in eight boreholes ranged from 1.2 to 19.5 m. The groundwater level
varied from Elevation 64.6 to 83.1 m, typically Elevation 79.8 to 81.5 m.
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4.3 King Street West

4.3.1 Existing Pavement Structure

In boreholes drilled between Bay and MacNab Streets, a composite structure consisting of 430 to 550 mm of
asphalt over concrete combined, placed directly over the subgrade. The component asphalt and concrete
thicknesses were not defined.

4.3.2 Fil

Fill was encountered to depths of 1.5 to 4.9 m in 8 of 19 boreholes reviewed along the King Street West
section. The fill typically consisted of sand. Demolition debris with sand, gravel and ashes, apparently used to
backfill former building basements, was in several boreholes located between Bay and MacNab Streets.

SPT N-values recorded in the fill ranged from 2 to 25 blows/0.3 m, indicating a very loose to compact
condition. Moisture contents ranged from 9 to 21%.

4.3.3 Native Soils

The pavement structure and fill in this section is underlain primarily by silty fine-grained to fine to medium-
grained sand, overlying a layer of coarser sand and gravel. Towards the west end of this section (west of
Strathcona Avenue), the sand is overlain or interbedded with silts and clays, similar to the stratigraphy
documented to the west of Highway 403. Silty clay to silty clay/clayey silt till was encountered below the
sand and gravel in several deeper boreholes drilled near the east end of this section.

The interbedded clays, sands and silts encountered near the west end of the section extended to depths of 3.9
to 6.7 m. SPT N-values in these deposits ranged from 4 to 5 blows/0.3m in the non-cohesive sands/silts, and
from 7 to 15 blows/0.3 m (firm to stiff) in the cohesive clays/silts. Moisture contents of 12 to 25% were
measured in the sands/silts and 19 to 29% in the clayey silts/clays.

The predominant silty fine-grained to fine to medium-grained sand layer ranged in thickness from 1.2 m to
greater than 5.5 m. In general, the sand is very loose to compact (N-values of 2 to 28 blows/0.3 m) with
dense to very dense zones. Moisture contents varied from 2 to 21%.

The coarser sand and gravel layer underlying the fine to medium-grained sand was typically dense to very
dense with SPT N-values ranging from 31 to greater than 100 blows/0.3 m. Compact zones with N-values of
10 to 30 blows/0.3 m were also present. Moisture contents varied from 3 to 24%, with the higher values
measured in samples obtained from below the groundwater level. The majority of the boreholes were
terminated in the sand and gravel layer. Where defined, this layer was 3.8 to 5.6 m thick.

Silty clay to silty clay/clayey silt till was encountered below the sand and gravel at 13.7 m depth in one
borehole near the west end of this section and at 9.5 to 10.1 m depth in four boreholes near the east limit.
The clay/silt layer was 8.5 m thick at the west location and extended below the maximum exploration depth
of 29.9 m in the east boreholes. SPT N-values varied from 8 to 90 blows/0.3 m (stiff the hard) and moisture
contents ranged from 11 to 28%. Moisture contents ranged from 9 to 14%.

4.3.4 Bedrock

Shale bedrock was contacted in one borehole located near the west limit of this section. The bedrock surface
was at 22.2 m depth (Elev. 76.8 m).

4.3.5 Groundwater

Groundwater was observed in three boreholes and measured in two piezometers at depths of 7.1 to 10.8 m
(Elev. 88.2 t0 91.2 m). This water was generally encountered within the sand and gravel above the underlying
silty clay. Water was also observed at 1.6 to 2.9 m depth in two boreholes, perched in the layered clays, silts
and sands at the west end of the section and within fill at the east end.
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4.4  King Street East

4.4.1 Existing Pavement Structure

The existing pavement structure varied between a flexible and composite design. The flexible structure
consisted of 150 to 200 mm of asphalt over 250 to 860 mm of sand and gravel. The composite structure
consisted of 100 to 150 mm of asphalt over 150 to 380 mm of concrete placed directly on the subgrade or
on 150 mm of sand and gravel.

4.4.2 Fil

Fill was encountered to depths of 0.8 to 3.4 m in 14 of 23 boreholes reviewed along the King Street East
section. The fill typically consisted of silty sand to sandy silt. SPT N-values recorded in the fill typically ranged
from 4 to 18 blows/0.3 m, indicating a loose to compact condition. Moisture contents generally ranged from
8 to 20%.

4.4.3 Native Soils

A stratum of sands, silty sands and sandy silts was encountered below the pavement structure and fill in all
boreholes located along King Street East between James Street and Wentworth Street. Where defined, the
thickness of this layer ranged from 1.0 to 3.7 m. SPT N-values recorded in the sand/silt typically ranged from
4 to 35 blows/0.3 m, indicating a loose to dense condition. Very dense zones were encountered locally, as
evidenced by N-values of up to 90 blows/0.3 m. Moisture contents varied from 5 to 30%, typically 10 to 16%.

Sand and gravel was encountered below the sand/silt in five boreholes located between James Street and
Walnut Street. This layer was 1.8 to 4.5 m thick where the lower boundary was defined. The sand and gravel
was compact to very dense with N-values of 27 to 60 blows/0.3 m. Moisture contents of 9 to 21% were
measured.

The thickness of the sands/silts/gravel generally decreased towards the east from 8.5 m to 2.6 m, below
which depth silty clay till was encountered. East of Sherman Avenue, the silty clay/till was encountered
directly below the pavement structure and fill. SPT N-values in the clay till typically ranged from 10 to 28
blows/0.3 m, indicating a stiff to very stiff consistency. Moisture contents generally varied from 15 to 21%.
The boreholes were terminated in the clay till where contacted.

444 Groundwater

Groundwater was measured at depths of 3.6 to 5.5 m (Elev. 82.1 to 89.6 m, rising to the west) in five
boreholes drilled along this section. Perched water was also encountered locally in the surficial fill.

4.5 Main Street East

4.5.1 Existing Pavement Structure

No data was available on the existing pavement structure along Main Street East.

45.2 Fil

Fill was encountered to depths of 1.5 to 2.6 m in 3 of 6 boreholes reviewed along the Main Street East
section. The fill typically consisted of silty clay/clayey silt. SPT N-values recorded in the fill ranged from 6 to
12 blows/0.3 m, indicating a firm to stiff condition. Moisture contents ranged from 7 to 22%.

45.3 Native Soils

The native soils in the vicinity of Main Street East generally comprised silty clay till locally overlain by an
approximate 1.5 m thick layer of loose sandy silt to silty sand. The clay till was stiff to hard, typically very stiff,
with SPT N-values ranging from 10 to 33 blows/0.3 m. N-values in excess of 100 were recorded at one
location. Moisture contents ranged from 10 to 19%.
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454 Groundwater

Groundwater was observed at 1.0 m depth in one borehole; this water appears to be perched in fill overlying
clay till. Groundwater was not observed in the remaining boreholes.

4.6 Queenston Road

4.6.1 Existing Pavement Structure

In boreholes drilled between Parkdale Avenue and Adair Avennue, a composite structure consisting of 75 to
100 mm of asphalt over 165 to 255 mm of concrete was encountered directly over the subgrade or up to 255
mm of sand and gravel.

4.6.2 Fil

Fill was encountered in 4 of 9 boreholes reviewed along the Queenston Road section. The fill typically
consisted of silty clay to clayey silt. The fill extended to depths of 4.2 and 1.0 m in single boreholes located to
the west and east of the Red Hill Valley, respectively. Two boreholes drilled from the road embankment
crossing the Red Hill Valley encountered fill to depths of 10.3 and 10.8 m (Elev. 81.2 and 81.8 m).

SPT N-values recorded in the fill typically ranged from 3 to 22 blows/0.3 m, indicating a soft to very stiff
condition. Moisture contents generally ranged from 15 to 23%.

4.6.3 Native Soils

Silty clay/clayey silt till was encountered in three boreholes drilled on the table lands in this section. SPT N-
values in the till ranged from 9 to 58 blows/0.3 m (stiff to hard). Moisture contents ranged from 12 to 20%.

In two boreholes located east of Parkdale Avenue, shale bedrock was contacted directly below the pavement
structure and fill.

In four boreholes drilled either at the base of the Red Hill Creek Valley or through embankment fill crossing
the valley, creek deposits comprising clayey silt, silty sand, and sand and gravel were encountered over
bedrock. These deposits were 1.1 to 2.5 m thick.

4.6.4 Bedrock

Shale bedrock was contacted at depths of 0.3 to 4.2 m (Elev. 94.9 to 99.2 m) in three boreholes drilled just
east of Parkdale Avenue. Within the Red Hill Creek Valley, shale was contacted at depths of 1.4 t0 11.9 m
(Elev. 80.1 t0 81.0 m).

4.6.5 Groundwater

At the Red Hill Creek Valley, groundwater was measured at depths of 1.1 m below the valley base to 10.4 m
below the Queenston Road embankment. The groundwater elevation was 81.1 to 82.8 m. Groundwater was
not observed in the boreholes drilled on the table lands.
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5.0 Geotechnical Evaluation and Preliminary Recommendations

This section provides preliminary geotechnical recommendations pertinent to track bed design, platform
foundations, and bridge structures required for planning of the Hamilton LRT B-Line.

The recommendations are based on the subsurface soil and groundwater conditions documented in available
information provided by the City of Hamilton, and are suitable only for preliminary planning purposes. The
existing data and associated recommendations are not considered adequate for detailed design of the
facilities. The soil conditions may vary between and beyond the borehole locations, and accordingly additional
investigation will be required to confirm and define the conditions along the alignment and at specific facility
locations.

5.1 Track Bed Design

Preliminary design of the typical cross sections for the LRT indicate that the minimum track design will
consist of 200 mm of reinforced concrete (second pour) over approximately 250 mm thick slab of levelling
concrete (first pour), placed over a minimum of 300 mm of compacted granular fill. The portions of the
guideway cross-section outside the range of the tracks (approximately 2.2 m) will be filled with compacted
Granular ‘A’ fill (See Figure 1)

The thickness of the granular layers may be modified in the next design phase once the actual subgrade
conditions are provided.

Based on the available borehole data, the native subgrade soils along the corridor, as per the sampled
locations, are expected to consist predominantly of the following:

¢ interbedded sands, silts and clays along the western section (McMaster Medical Centre to
approximate Strathcona Avenue);

¢ silty sand and fine to medium-grained sand in the central section (Strathcona Avenue to Sherman
Avenue); and

o silty clay till along the east section (Sherman Avenue to Eastgate Square).

Throughout the alignment, fill materials are present as a result of past roadway construction, underground
utility/service installation, and possible localized basement backfill. With the exception of the landfill in the
Highway 403 ravine and embankment fill across the Red Hill Creek Valley, the fill encountered in the
boreholes does not appear to be related to bulk filling operations for land and road development. Therefore
the presence, thickness and quality of the fill can be expected to vary over short distances, and delineation of
specific limits of fill over the length of the corridor is not possible from the available information.

Track bed subgrade preparation should include compaction and proofrolling of the exposed subgrade with a
heavy roller and examination to identify any areas of unstable subgrade. Any soft/wet areas identified should
be subexcavated and replaced with approved material within 2% of optimum moisture content and
compacted to at least 98% of SPMDD.

Loose to very loose conditions were identified in the upper 1 to 2 m of the fill and native soil subgrade,
primarily in the western half of the corridor. Allowance should be made for possible subexcavation and
recompaction/replacement of some material below the track bed sub-ballast to improve the uniformity of
support over these areas.

The silts in the interbedded deposits west of Highway 403 may be particularly susceptible to changes in
moisture content, and a rolling, unstable subgrade may be encountered if construction is carried out during
wet seasons or rainy periods. Subgrade preparation considerations should also include allowance for
replacement of wet silts with imported granular material.

The compacted subgrade should be graded with a crossfall of 3% to promote drainage towards subdrains.
Minimum 100 mm diameter perforated subdrains, placed in a clear stone trench wrapped with geotextile as
per OPSD 216.021, should be installed below the edges of the track bed to provide drainage of the sub-
ballast. The subdrains should have frost free outlets draining into catchbasin structures.
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Provided the subgrade is properly prepared, the modulus of subgrade reaction recommended for preliminary
design of the track slab along each section of the alignment are as follows:

Table 5.1: Track Slab Subgrade Modulus

(0L VORI RCLVO[OAN Interbedded silts, sands and clays; loose to compact/firm 15
to very stiff

CE0[0OR GNCEISTO[OM Silty/fine to medium sand; very loose to compact 25

GRaS0[0R oM ECESTO[0N Silty clay till; stiff to hard 35

50

Granular engineered fill

The silts and silty sands at the subgrade level in some of the west and central sections of the alignment could
be frost susceptible. To minimize the potential for heaving of the track slab due to frost action, it is
recommended that these soils be removed from within the frost depth (1.2 m) and be replaced with non-frost
susceptible granular material. It is recommended that these sections be identified during a detailed

geotechnical investigation prior to the detailed design phase.

Figure 5.1: Track Bed Typical Cross-Section
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5.2  Stop Foundations

Stop platforms are planned for 18 locations along the B-Line corridor. It is envisioned that the platforms will
consist of prefabricated concrete slabs supported on point footings or augered caissons.

Based on the existing borehole data, it is anticipated that spread footings or shallow augered piers
(essentially circular spread footings) founded on the native soils will be suitable for support of the stop
platforms. However, in many cases, it may be necessary to extend the footings or caissons below the normal
depth for frost protection (1.2 m) to penetrate fill and very loose soils.

The footings should be founded a minimum 1.2 m below finished grade as protection against frost action
(See Figure 5.2).

Figure 5.2: Typical Stop Platform Detail
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5.3 Catenary Pole Foundations

Based on the available borehole data, it is anticipated that conventional catenary pole foundation design
consisting of short augered caissons will be suitable. Lengthening of the caissons to penetrate poor quality
fills or very loose deposits may be necessary locally. During augering for pole foundation installation, the
potential will exist for encountering obstructions, such as demolition rubble in the fill and cobbles/boulders in
the native sand/gravel and clay till.

5.4 Highway 403 Structure Foundations

Conceptual plans call for the LRT to cross the Highway 403 interchange on an elevated guideway supported
on a new 11-span structure linking Main Street West with King Street West.

The subsurface stratigraphy along the structure alignment generally comprises a relatively thick fill layer and
thin alluvial deposits overlying a thick stratum of very soft to very stiff silty clay, underlain by shale bedrock.
The bedrock surface was contacted at depths of 16.2 to 27.5 m, rising towards the east from Elevation 57.0
m at the Main Street/Highway 403 crossing to Elevation 75.2 m at the King Street connection.

In anticipation of relatively heavy structural loads, the geotechnically preferred foundation system is augered
caissons (drilled piers) socketed into shale bedrock.  The information available regarding the
soundness/quality of the shale at the site is limited and will need to be investigated to confirm foundation
design parameters for the rock sockets.

Steel liners will be required to support the sidewalls of caissons during installation, particularly where the
shafts will extend through landfill and wet alluvial deposits.

Steel H-piles driven to refusal in the shale bedrock may also be considered. For preliminary design purposes,
HP 310x110 piles driven to refusal in shale should be designed using the following geotechnical resistances:

Factored Geotechnical Resistance at ULS 1,600 kN
Geotechnical Resistance at SLS 1,200 kN
The pile tips should be reinforced to provide protection from damage while driving into the bedrock.

The depth of frost penetration in Hamilton is 1.2 m. The base of pile caps should be placed a minimum 1.2 m
below finished grade as protection against frost action.

5.5 Relocation of Underground Utilities

We understand that underground utilities and municipal services below the track slab will be abandoned and
relocated under the adjacent roadway. In constrained areas, a cast-in-place concrete utility tunnel is proposed
to carry the utilities.

5.5.1 Trench Excavation

Excavation for open cut installation of underground utilities will primarily extend through the roadway
pavement structure and fill layers, and into native silts/sands/clays in the west part of the corridor, sands in
the central section, and silty clay till in the eastern part. Shale bedrock may be encountered along Queenston
Road.

All temporary excavations must be carried out in accordance with the current Occupational Health and Safety
Act (OHSA) of Ontario and local regulations. In general, the fill and native soils within the relatively shallow
excavation depths anticipated for utility installations are classified as a Type 3 soil under OHSA.. Where
space restrictions preclude excavation of inclined slopes, service installation may be carried out using a
trench box or temporary shoring.

Where the trench depth exceeds 6 m in fill or till, the support system must be designed specifically for this
project. The design of the support system should include the effects of surcharge loads such as those
imposed by construction equipment, roadway traffic, adjacent buildings and other facilities.
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Use of a hydraulic excavator should be suitable for trench excavation. Provision should be made for handling
and removal of the pavement materials, possible obstructions in the fill, and cobbles, boulders or chunks of
shale and limestone in the till soils during excavation.

Excavation in the upper 1 to 3 m of the Queenston shale formation should be possible using heavy excavation
equipment and rippers, supplemented by pneumatic rock breakers where thick layers of hard material are
encountered. The shale below this depth is harder and less weathered, and intensive use of
pneumatic/hydraulic breakers or other methods of loosening the bedrock will likely be required. Near vertical
sidewalls may be employed in shale bedrock.

Water was measured at depths of 1.2 to 19.5 m in previous boreholes drilled along the corridor. Localized
zones of perched water were also encountered in the fill or seams/layers of more permeable sands within
layered deposits. In general, removal of seepage entering trenches should be feasible using sumps and
pumps where excavation depths are less than about 4 m and for excavations in silty clay till (east part of
corridor). Where the trench depths in sands and silts exceed about 4 m, the potential increases that
excavation will encounter groundwater and more extensive dewatering will be required. The impacts of
groundwater in areas of deeper excavation, if planned, must be further assessed.

5.5.2 Pipe Bedding and BackKfill

Pipe bedding materials, compaction and cover should follow OPSD and/or City of Hamilton specifications. In
areas where a less competent subgrade is encountered, it may be necessary to increase the bedding
thickness.

Trench backfill materials should be placed in loose lift thicknesses not exceeding 200 mm and compacted to
at least 98% of its SPMDD. To minimize the potential for post-construction settlement of the track and
roadway surface, it is recommended that OPSS Granular A or B material, or unshrinkable fill, be employed to
backfill the trenches.

If reuse of the excavated materials as trench backfill is contemplated to reduce costs, the potential for
settlement and the need for re-establishing the roadway surface over trenches must be accepted.

In general, the predominant sands in the central section of the corridor and the clay till in the eastern section
are considered suitable for reuse, provided they meet environmental requirements, are free of organics,
debris and other deleterious materials, and the placement moisture content is within about 2% of the
optimum moisture content for efficient compaction. The clay till must be adequately broken down and
compacted in the trench. Fill containing demolition rubble and other debris, such as that encountered in
boreholes between Bay and MacNab Streets, should not be reused.

The interbedded silts, sands and clays in the west section of the corridor along the grass medians (west of
Dundurn Street) appear to be typically wet of the optimum moisture content for efficient compaction. Reuse
of these materials as trench backfill is not recommended. Reuse of excavated shale is not recommended.

5.6 Pavement Restoration

The existing pavement structure documented in the available boreholes is highly variable and comprises
areas of both flexible and composite design. Establishing recommendations for restoration of the existing
pavement thickness over backfilled trenches is therefore not practical at this stage, and generalized
guidelines are presented below.

Main Street, King Street and Queenston Road are classified as major arterial roadways. The minimum
pavement structure typically specified by the City of Hamilton for this type of roadway is as follows:

HL-1 Surface Course Asphalt 40 mm

HL-8 (HS) Binder Course Asphalt 120 mm

OPSS Granular A Base 150 mm

OPSS Granular B Type Il Sub-base 450 mm
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The required pavement thickness should be assessed during detailed design when traffic volumes and
additional borehole information is available. For preliminary planning purposes, we recommend that an
increased Granular B sub-base thickness of 600 mm be assumed. Further, the use of premium hot mixes
(DFC, HDBC) and Superpave mix design should be considered to reduce rutting in heavily travelled sections.

Acceptance, placement and compaction of the pavement materials should be carried out in accordance with
the applicable City of Hamilton or OPS specifications. The pavement granular material should be compacted
to 100% of SPMDD.

5.7 Environmental Considerations

The soil descriptions provided on the borehole logs were reviewed for indications of potential environmental
impact. The following potential areas of concern were identified based on this review:

e pockets of grey and black silt were documented within a sand layer in one borehole located in front
of McMaster Medical Centre;

o Clayey silt fill encountered in three boreholes between Newton Avenue and Paisley Avenue were
described as mottled reddish brown and black or containing black clay seams;

e Boreholes were drilled in association with underground storage tank removal at a service station
located on the northwest corner of Longwood Road and Main Street West;

o Deep deposits of refuse fill are present in the Highway 403 valley;

e Ashes, cinders and demolition rubble were present within the fills between Bay Street and MacNab
Street; and

e Pavement granular materials between Walnut and Wellington Streets contains slag.

Chemical analysis of soil samples was carried out during several investigations conducted along the corridor.
In general, these results indicated elevated values of Electrical Conductivity (EC) and Sodium Adsorption
Ratio (SAR). The EC and SAR values are believed to reflect the effects of road de-icing salt, and may impact
vegetation growth if reused in applications near the ground surface. Concentrations of metals such as
cadmium, beryllium and zinc exceeded anticipated background levels at isolated locations.

Due to the inherent variability of subsurface conditions, detailed investigation and testing will be required to
evaluate the quality of the excess excavated soils and establish soil management procedures. The need for
off-site disposal of landfill materials from the Highway 403 corridor, demolition rubble from the Bay-MacNab
Street area, and other localized materials should be anticipated. Acceptance criteria stipulated by individual
receivers may vary, and some receivers may not accept this material.

5.8 Recommendations for Further Investigation

A number of gaps have been identified in the existing subsurface data for which additional investigation is
recommended for preliminary design. To advance in the next design phase, it is recommended that the
supplementary geotechnical investigations include:;
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e At least one borehole at each stop platform location;

e At least three boreholes including bedrock coring within the Highway 403 valley to evaluate the
quality of the underlying shale bedrock and assess parameters for design of caissons to support the
guideway structure;

e Inthe order of 15 additional boreholes at locations between stops where existing information is not
available, primarily in the section east of Victoria Avenue;

¢ Investigation of the foundation conditions at the proposed maintenance and storage yard to assess
the presence and quality of any fill on site and determine foundation requirements for buildings and
track slabs;

o Installation of piezometers to further assess the groundwater levels along the corridor; and

Supplemental chemical testing of soil samples recovered from the boreholes.

Further geotechnical investigation will be required during the detailed design stage to provide detailed
recommendations for design and construction of the proposed facilities. As a minimum, this investigation
should include an additional borehole at each stop location, at least one borehole with bedrock coring at
each pier and abutment of the guideway structure over Highway 403 (in accordance with MTO investigation
requirements), boreholes along the track alignment conceptually at a spacing in the order of 100 m, and
foundation investigation for the maintenance and storage facility.

DOCUMENT END
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Disclaimer

This document contains the expression of the professional opinion of Steer Davies Gleave North America Inc.
(“SDG”) as to the matters set out herein, using its professional judgment and reasonable care. It is to be read
in the context of the agreement (the “Agreement”) between SDG and the City of Hamilton (the “Client”) for
the Rapid Transit Preliminary Design and Feasibility Study (reference C11-12-10), and the methodology,
procedures and techniques used, SDG’s assumptions, and the circumstances and constrains under which its
mandate was performed. This document is written solely for the purpose stated in the Agreement, and for
the sole and exclusive benefit of the Client, whose remedies are limited to those set out in the Agreement.
This document is meant to be read as a whole, and sections or parts thereof should thus not be read or relied
upon out of context.

SDG has, in preparing the Agreement outputs, followed methodology and procedures, and exercised due care
consistent with the intended level of accuracy, using its professional judgment and reasonable care.

However, no warranty should be implied as to the accuracy of the Agreement outputs, forecasts and
estimates. This analysis is based on data supplied by the client/collected by third parties. This has been
checked whenever possible, however SDG cannot guarantee the accuracy of such data and does not take
responsibility for estimates in so far as they are based on such data.

SDG disclaims any liability to the Client and to third parties in respect of the publication, reference, quoting,
or distribution of this report or any of its contents to and reliance thereon by any third party.
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TABLE Al
SUMMARY OF AVAILABLE BOREHOLES
: Approximate Borehole Year
Section Stationing Designations Drilled Consultant
-0+110 to -0+130 91-5B, 6B 1966 E.M. Peto Associates Ltd.
GTR_1019-1, 4, Soil-Mat Engineers &
-0+080 to 0+200 5,7,8 2004 Consultants Ltd.
0+290 to 0+450 GTR_1153-1,2 2005 Landtek Limited
Main Street Warnock Hersey
West 0+640 625-18 1991 Professional Services Ltd.
580-1, 2, 3, 4, 5,
0+830 to 1+630 6.7. 8. 580A-21, 1990 Trow
1+370t0 1+400 | MW-204, 211 2004 | Jacques Whitford
Environmental Limited
2+070 to 2+130 029-4,5 1959 Department of Highways
030-H3, H4, H5,
Highway | 2+070 to 2+290 H7, H9, H10, 1960 Department of Highways
403 J12B
870-02, 03, 04, o .
2+330 to 2+470 05, 20, 21 1994 Mountainview Geotechnical
2+590 565A-2 1962 E.M. Peto Associates Ltd.
2+750 to 3+930 24'7“';’ é’ 345 | 1977 | Peto MacCallum Ltd.
K'”\?Vggeet 3+38010 3+540 | 7650RG-20,21 | 1995 | Mountainview Geotechnical
4+080 to 4+230 500-4P, 5, 6P, 7 1973 Peto Associates Ltd.
3+98010 4+250 | 111A-3,5, 6 1971 | Racey, MacCallum and
Bluteau Ltd.
4+370 908-1 2001 | Trow Consulting Engineers
4+440 283A-1 2001 | Trow Consulting Engineers
4+520 GTR1076-16 2004 Shaheen and Peaker
King Street | 4+540 to 4+620 736-C, D 1994 | Golder Associates
Bast 144750 430-5 1986 | Sitest Engineering
4+85010 44960 | 845-A, B 1999 |AGRAEarthand
Environmental
4+930 999-3 2002 | Terraprobe Ltd.
King Street | 4+960 to 5+250 832A-1,2, 3 1998 | Trow Consulting Engineers
East 5+280 749-7 1995 | Golder Associates
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TABLE Al
SUMMARY OF AVAILABLE BOREHOLES
section | "G fonng | Designations | Driled Consultant

5+280 GTR1031B-6-1 | 2003 | oorMalEngineersand
5+490 181A-2 1969 Peto Associates Ltd
5+900 528-3 1989 | Sitest Engineering
6+150 898-1 2001 | Trow Consulting Engineers
7+050 to 7+520 29-1, 4,6 1976 | Peto MacCallum Ltd.
7+920 to 8+250 517-1,2,3 1989 Sitest Engineering
8+960 993-1 2002 | Peto MacCallum Ltd.
9+050 GTR1059-1 2003 | Terraprobe Ltd.

Main Street | 9+130 462-1 1987 | Sitest Engineering

East 9+460 319A-1 1982 | Trow Consulting Engineers

9+870 80-1 1986 | Trow Consulting Engineers
10+130 675-1- 3 1992 | Warnock Hersey
10+550 853-2 1999 | Landtek Ltd.
11+320 to 11+470 | 616-1, 2, 3 1991 Mountainview Geotechnical

Queenston | 11+870 562A-22 1962 | E.M. Peto Associates Ltd

Road 11+990 to 12+090 | 963-304, 308 1989 | Golder Associates

12+050 GTR1268-Q5 1998 | Peto MacCallum Ltd
12+940 124-1 1970 Peto Associates Ltd
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/A . 88.8 .
/ SILTY CLAY-grey,moist, firm (291.4)
l/f - 87.78 | oI
RMINA : 5
TERMINATED (288.0)
NOTES: :
1.j Borehole put down uncased
~with continuous flight augey 6
equipment on September 28,
. 1982, N
2. Water level at 1 m depth
~on completion. 7 7
L ] 8
- — 9
g - — 10,
S
=




BOREHOLE LOG A
TIT REGIONAL MUNICIPALITY OF
1
prouECT No. H2377 BOREHOLE No. DRAWING No. PROJCT LT} TONWENTWORFH - s0mmG _BH 1-3
Ty Whamock Hersey PROPOSED SEWERS, GROUP_3 pace Lo _]
PARKDALE AVL,S. 'R :
AUGER SAMPLE B CONTRACT MO » AT QUEENSTON Rp.. ~  None
prosecr_ broposed Sewer Installation,. op geLit TuBE —0—0—0—0— B NATURAL MOISTURE X BORlNG LOG 050319-C700-435600 HAHELTON H.S.A
Locarion. 3 Intersections 27 1B, SHELBY TuBE H—d—i—% U PLABTIC AND LIQUID LIMIT o0 = VTR DATUM —CropPTie CASING """ " ¢
amile omtard 2 DIA. CONE R cww'"w 6 sur seoom ARBREVIATIONS
amiiton, Untario UNDRAINED TRIAXIAL AT : WALLED OPEN (SHELIN G5 GRAW SPE AMA(YMS K. PERMEARTY . cm/s
:::’:!::sr AND SENSITIVITY (S) +:‘ OVERBURDEN PRESSURE -@s :;':o"" ety & s o :Euc:u“o:\:cm
h ’ €
HOLE LOCATION AND DATUM SEE DRAWING No. t % STRAIN AT FAILURE J e | wos1 o ROck comr
v z PENEYRATION RESISTANCE NATURAL MOISTURE CONTENT| | NATURAL K STRATIGRAPHY TESTS SAMPLES
€1 8 erev. | E AR~ :;"W‘(:g- AND uNIT : UNORAINED SHEAR STRENGTH - APo
. A . ) AYIYE Mt
Y SOIL DESCRIPTION Feer | 8 M onean srenet s % SRy WEIGHT rer NER | e e pucone i .
Al A AL AT 305.4 10 20 30 § 3 5 L @ REMOULDED v mowDE | B é « 1z loz&
2 ASPHALT 0 z iE DESCRIPTION 1« e <§€
S 4 7" CONCRETE f— — | 304.7 §13% ooy | E9Y 15 l3%¢
XL » g GROUND SURFACE $ [Qwae UOUD T A PLASTE = £ £l [55o
: ] X URFACE CONTENS - W E\m-w‘x Aum W % o v ¥z
SAND:fine to med.,silty, occ. | 94.4 ASPHALT 90 o s T 103 T Ve £
¥ 44 » P
oravel sizes, red-brown to brown, 3 - - « ®
et to moist, (compact) - {299.9|5 | = (Sn\mr"rr 150
S T R s - AND AND GRAVE
STLTY CLAY TILL: sand and gravel ; = ‘ AVEL 370
sizes, horizontally layered, i - ).61
some silt pockets, grey, moist to " 1 ERY STIFF TO HAPD

very moist, (very stiff) BROKN TO GREY BROWN

{”H

fond
u
(92
sy
PAS]
12
to
b

AN R

- SIITY CLAY
- 2 © ss2{ 72| 71
‘s — TRACE SAND AND GRAVEL et Bl I
- 3
[ Jy , - 20} —19¢.41
TERMINATED 1283.9 g — 3+43 & S0, X?SS 83175
NOTES : - 4 HARD RED BROWN,
25 - AND GREY
1 !|Borehole advanced uncased by - SILT
lcontinuous flight auger equip- — LAYERED
ment to termination at 21} feet - ¢ TRACE SAND AND
depth on Sept.7/86 by S.0.I.L. | 30 - GRAVEL AS4|- n7s
2. [Water Level Records: j -
ELAPSED DEPTH TO HOLE OPEN : g
TIME W.L.(ft) _TO (ft) 28 6
on dry 19.5 ] —
completion —
~ — 192:9 g
= 6.65‘1 °n >S5 f1oof100
40 -’ END OF BOREHOLE igg
= BOREIOLE DRY UPON
- COPLETION
45 -
50 -

\1, William Yrow Associates
e (Hamittnn) {1
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N LANDTEK LIMITED

Notes: 1. Borehole was dry and open to 3.0 m on completion.

) LOG OF BOREHOLE NO. 2
Consulting Engineers
Project# [99075 Drilling Date 20-Jul-89| Drawing No. 3
Client: Region of Hamilton-Wentwarth Drilling Method [x] solid stem continuous flight
Project.  |Proposed Watermain Construction [ ] hollow stem
. Location: |Bell Avenue, Hamilton [ ] diamond drill
{Bench Mark:| Geodetic Contract Drilling Co. Geo-Environmental Drilling
E GTRAT/ g
SOIL | eev |3 STANDARD PENETRATION TEST SOIL MOISTURE PROFILE DATA &
DESCRIPTION v ) T e N Veive = biows per 300 mm penatratior COMMENTS
95.0 0.0
75 mm of Asphatt over 126 mm Concrete 0.0 201 40 | 80 | & a0 | 1o | 200 | 3do
S——- X T T
TILL (Halton Formation) )
silty clay, grave! sizes, brown, red e
shale fragments, grey fractures,
. -1.0
red-brown, moist §81 T Q P
(Stiff to Very Stiff) —
882 \
=20
18 € 148
E
£
—— £ -3.0
Q.
&
ssal O
91.5 *20 $ 198
BOREHOLE TERMINATED 35
4.0
5.0
. 6.0

MOUNTAINVIEW GEOTECHNICAL LID.
22

r1—703 mm Sand and Gravel u

Auger Sampie Naturat Moisture X
SPT (N) Value [e X} Piastic and Liqui¢ Limit  —0 Project _ b roposed Storm Sewer Dwg. No. 2
Dynamic Cone Test Undrained Triaxiat at 9 {
Sheiby Tube Overburden Pressure 15@5 Queenston Road Borehole No ~ 1
by Tu som % Strain at Failure 10
Fieid Vane Test *S5  enetrometer A Hamilton ProjectNo 50145
Lab Vane Test t
N Vai Natural Ma) Content
G 5 g {ASTM) DI5B6.COA A119 11 g - conten ”a’r:;”
wl 4 ; Soil Description BV T 20 ) 60 80 O et A Weight
Ly 0 ; m] Sheat Streagth MPa v
i O 99. 1} 0 20 30
——_89%mm Asphalt e N T I I oo
R :
] 165mm Concrete 1 1T 4+
98.6 ~ iy
MY

L Fill - silty clay,gravel _
sizes, cobbles & Boulders,
Shale fragments, organic
POCk.etS' Reddish"Brcw'n' n
moist, (soft to firm)

bhale - weathered
—changing to sound Shale at™
4.9m, Siltstone layers, red}
(hard)

End of Borehole

| Notes: ]
1) Borehole advanced on
April 2/91 using ]
continuous Flight Solid
Auger Equipment
—2) Borehole open to full -
depth and dry on
- completion. —

94.9

94.1

......"._‘._,.. NS

AN

AN

ALY

o




— -

MOUNTAINVIEW GEOTECHNICAL LID. ' AgOUNTAINWE W GEOTECHNICAL LTD.
8

Augsr- Sample

Natural Moisture x Auger Sample Natural Moisture x
SPT{N) Value oNe) Plastic and Liquid Limit  +—o0  Project Proposed Storm Sewer Dwg. No 3 SPT (N) Value OO0 Plastic and Liquid Limit r—;-o Project Proposed Storm Sewer Dwg. No. A
; f oy ] Dynamic Cone Test Undrained Yriaxia! at
- Dynamic Cone Test gsglgg‘,gg: g'a;;:l;et isds Queenston Road Borehole No. 2 Shefby Tube eoem OvebudenPressue \5@5 Queenston Road BoreholeNo __ 3
Sheiby Tube OO m o plsu . : —e _ % Slrain at Failure 10 .
Field Vane Test *3 peneliometer A Hamilton Project No. 50145 Field Vane Test +S  penetrometer A Hami 1ton Project No. __S0145
Lab Vane Test t Lab Vane Test t
S N Value Natucal Mossture Content Natoral 3 ASTM D?Sggg§A A9 1 Natural Mossture Conten Natural
M STM} D1SEE-CSA ATIS 1) Y ’ G , ) ) ) J and e
w 8 Soil Description ELEV. % B e e ’3}'?5":2«“?“?}'5 viegh wi 8| Soil Description Rl E 20 &% 8 Lttt bt wegn
L 0 . m :'\ Shear Strengih MPa ° Dy wed o t o . m} Shear Streagtn MPa wNemd
P 99.51s 10 20 30 e L 99.31, . i9 29 20
—1 230mm Concrete 99.2 ; ; —1__255mm Concrete 7 .., i
Shale - weathered to clay i : : ‘ 255 Sand & Gravel y— 7% o :
_consistency,gravel size, | . : gl ‘ | Silty Clay Till - gravel _| . . : R
Siltstone cobbles,moist 1 ; Sizes, Limestone boulders, " :
changing to sound Shale at Red Shale and siltstone L
—3.4m, Red, (hard) — |~ fragments, moist, reddish=| #
- z
. . = brown (hard) Z
- - 2 — — 2
- p— 3 - -~ 3 1
= - ; : 96. 1 - z
nens - £ Silt Till~ occasional ; z
| End of Borehole ___ | 9¢.0 ‘ 4 . = —gravel sizes, red shale — =
fragments,oxidized olive-
B - 4 —prown, moist, (hard) — 95.4 |,
Shale - siltstone layers
. rai] (hard)
| Notes: . — = End of Borehole — 94.7
1} Borehole advanced on
April 2/91 using - _ 5
—  continuous Flight Solid™] 5
Stem Auger Equipment ,
~2) Borehole open to full - : - Notes: - "
depth and dry on 1) Borehole advanced on
| completion. _ . .. April 2/91 using -] 6
- continuous Flight Solid
Auger Equipment
- - ~2) Borehole open to full
depth and dry on
= — 7 — campletion. — 7
- — 8 - — 8
- — g T e 9
e — ~ -
+
- — ; = - 1 '
il
L




. . this margin reserved for binding
a SO’ PROFILE SAMPLES zzxxcmmrmmn \\ HYDRAUL;C :uououcmec TIVITY,
. ;, % 3 3 , BLO¥S/0.8m . § ? PIEZOMETER
: 8¢ g ; A X : - : . . gE o8
€. M. petO associates ltd. 25l ¢ DESCRIPTION o B g g% HEAR STRENGTH v +0- 9| YATER CONTENT. pERCENT 18 o) TN
o . g ),
SOIL ENGINEERING SERVICE - TORONTO, ONTARIO 4718 £ | v HE 2 N femv.- @ U~ O oL, <3
BOREHOLE LOG 5 GROUND SURFACE 92.00 , B
] >< 0.00 Back( 111
. 5 o
Job Name ... Redhill Creek Sewer Job No. ... 8118271 Borehole No. Granufar road baze.FILL. ><
Client ... ty i Casing e BX ,,,,,,,,,,,,,,,,,, Boring Dote v A ot.20]
Elevation 269.8 Compiled ByJFG ...................................................... Checked By .oo.oooovveeoeen B, 3 1 N 0.80) . gg s 7
- i
SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS ;<< e
% A.S. AUGER SAMPLE v.T. IN SITU VANE SHEAR TEST .
2 uoisiureeo C.5. CASING SAMPLE c. SOIL SHEAR STRENGTH LBS/SO.FT. 50 %
N AR $.5. 2 STANDARD SPLIT TUBE SAMPLE w.L. WATER LEVEL IN CASING >< {50 8 ) MH ,o}é
B S.L. SPLIT BARREL WITH LINERS W.T. GROUND WATER TABLE IN SOIL 9 g%
B orstursen S.T. THIN.WALLED SHELBY TUBE SAMPLE - W.T.P.L. WETTER THAN PLASTIC LIMIT >< é
W.5. WASH SAMPLE D.T.P.L, DRIER THAN PLASTIC LIMIT Flim to stifd,grey »l ity olay, | %%
- LosT R.€. ROCK CORE trace to some gand and eraul,>< 3180 s ol } - %%
SOIL DESCRIPTION COLOUR é’..‘:.:'.i;', TJL%;‘ Levend bc‘:;fi'::: S:F:‘:‘ :é:':”i‘; WATER LEVELS & REMARKS ;;:t‘ ereanics (rood and 9“”>< - é
s u g .
GROUND $URFACE >< 4531 19 gé
Sitty fine sand - organic Red brown 10N I5LCLS Very moist >< B //
Clayey silt Red brown it C.g Very moist /é
Ctayey silt - fine sand Red brown Loose ta 4 . A 3 X_S'S_ ¢ 278 Very moist 4 >< 50 %%
content Compact FARMEN AN _— - HF Sioo| 17 St ! ]
River Gravel Red brown 49T .S Saturated §g >< - é
Highly weathered shate Red bhrown Extremelty &6 8.8 93 9.3 .. _Moist . gg | 4 87.49
T A ; ¢
Dense 3 — — - 2|5 Red-brown sand,some gravel. N 4% e po! 8 g
...... — 5158 FiLL. ] 7
‘ ~}.__Rust pocket at 9 feet. <18 § 5 06.70 éé
Quecnston shale Red & blue Recovery 959 MH P 50 g%
il _ _ _ | Odd broken seam gg >< g%
| ' °le ]
. .
L 7
Y (8317 b g
Thin gypsum seam o .. - R %
Queenston shale e e Recowery. 100%__ >< %g
e = e s e e o R 7 Fitm to sli{f brown to gray é%
clayey 2llt, some sand, trace >< %%
- e o T ) T gravel,some sandy slit %g
pockets/layers,o¢c. organics. >< g
FILL.Topsoll layar (about >< o120l 1o %
—_— — J N S 0cren o
Fissure at 22'10" - 22! ) 8 2 1hick} &t &n depth. %o gé
Queenston shale Red & blue Recovery 100% >< /%
Soft seam or fissure at 25'G" ] « 256"~ ¥ %%
- 7
Q019 ‘ X %g
ke B 7.
ML .
Boring Terminated at 2812 Note: srrows denate >< ] go 19 o /é
soft seams o %é
: Vi
WATEH CONDITIQNS. 10 e e &—fﬁ—'-:‘—;— — e | — — — e o — 2
Date Time Depth Dept DapiH Remarks CONTINUED ON SHEET 2
Casing Hole Wate N
Jan. 10/62] - Q' 4'41" 3t Hole should be at 6 {t._sezpage. from
J 11/62 10 0 8 4"*“ Q AQQ’ ::ogi PERCENT AXIAL STRAIN A¥ FATLINE
an, 130 a. m. ' ! 2 : . '2' by :
30a. m 18 62 S:Si 2 tolowar W.T. below 62! by DEPTH SCALE LOGGED RF
10-31 a. . g 18" 3 1: 60 Golder Assoclates CHECKED ASP
10:36 a. m. 8 18 3T
12:30 p.m 8! 18! RIAN




. ; : *’1 oR it
SOR PROFHLE . SAMPLES | DYNAMIC PENETRATION ™ HYDRAULIC CONDUCTIVITY, f4 FR~FRACTURE F=FAULY SM-SMOOTH FL-FLEXURED e
o § RESISTANGE, DLOWS/03m N\ & CM/SEC - w § 5 -] CL-CLEAVAGE  J-JOWNT R -ROUGH UE-UNEVEN 14D F
g1 E 5 2 H G PIEZOMETER 2 e EN s ;5 $H-SKREAR P=-POLISKED $T-STEPPED W ~WAVY 20§ NOTES
124 g & 2 , . . ; . : . L §_ & " OR ‘dE H DESCRIPTION < |ELEY. | ¥ §; 28| yr-vem S-SLICKENSIDED _ PL-PLANAR ¢ _~CURYED = WATER LEVELS
S’Q g DESCRPTION < :EL::“ 5 g S | SHEAR STRENGTH /v 1 0 o WATER CONTENT, PERCENT S .fst’:f"_‘;ffo“ £E& § E DERTH é 53|, |mecovery T op [rwet [ DSCONTMUITY DATA uvonue%‘qw<§ NS TRUMENTATION
& g (o 4 § Cu, kP o ® Um0 2% gf £ E! EERT B % | TVEE AND SURFACE jd34+7s8)
= o = 0 20 30 a0 [ éld cologes ecwolegee
10 CONTINUED FROM SHEET 1§ 82.00) o 82.00 i
e rl T P o It S pvoun el sulE s IR ot S N S R B e = A o o e aucamaiimmane I S R S e i o e o [
SEE DESCRIPTION ON PREVIOUS X 10.00 %% g =1 10.60]
PAGE. >< 4% L
81.49 ?ﬁ FOR SOILS INFORMATION REFER [T
Possible bouider (inferred 17 %% - TO SHEET 2 ell
]uom auger resigtance}. ; 10.801 %é i -
1 50 %ﬁ 1 - -
10|pg| 13 f/ "
Stiff,mottied brown and grey | g% -
CLAYEY SILT with sand and 1% % |~ {
gravel,occ. sand zeams, A ¢g <
80.10) --| 80.10]
12 Rad-brown campleiely weathered —- n.ool Z% 12 " R3J-ETowh Completely wealhers, S K -
calcarsous mudstone. Byl 7 80 B2/ ] calcarsous mudstons. —
o) Te.88—iD0LE | | S S F S R S E %é o] (QUEENSTOH SHALE} |~ 7. L RERRERI
12.42] ] o] I TR EEFAE S RN GO I Backfi11 %%
ol SEAS &/
" ' Water level In | 8 - crOKEN OCRE %% ]
FCR BEDROCK CCRING |NFORMAT 1ON borehole open 2 ] ol SEAMS gé
2] REFER TO SHEET 3. to 12.4m deplh, g - - 2|8 § SOKEN OCRE %
ga; al Eley. 81.3m f-— SEAMS /
3K on compietion . %%f
® oo overburden - //
% § Sr11ing. il é%
14 . 14} L] - iR | ] %é ]
2 . -
b2 - |
HE = .
x fo o
I -4 b ) - %
©olels & Red-brown,moderately to .~ <l § ﬁ
) -—
2| stigh thered, “ie
15 gg §] slightly weathored, fine é, %
*

grained,.thinly bedded,
calcareous mudsione. ?\cxsn CORE
{QUEENSTON SHALE) -

A

RN

18

SENS

SEAMS

73.34]
END OF HOLE 18.84

i 7334
18.84 Hater level

END OF HOLE in piezomeier
19 at Elev. 81.6m
on Oct. 4,1088.

u-zrc PERCENT AXIAL STRA(N AT FAILUAE :
1]
DEPTH SCALE LOGGED RF

1: 50 Golder Assoclates CHECKED ASP

LOGGED RF
DEPTH SCALE DATE AUG 20,1089
Qolder Assoclates CHECKED ASP

3

- i
& <
| i i 4
WSS WM SN SR SEN GES NGN SER SEN N SN
- ‘—\
® 3 a >
T ROTARY ToaiLmg
NO RC { NQ RC |
LY P A TP T Y A N N R R | SRR}
ghndeg iy ey iy gty
» "
04
30-40%
i
14
T
} t
e e
- -]
=5 -
L 34 [-3
-~ - o
- 2
-1 =
»




* LOCATION *'SEE f

SOI PROFRE

2 - SAMPLES | DYNAMIC PENETRATION © | HYDRAULKC CONDUGCTIVITY,
u g RESISTANCE, BLOWS/0.3m . k, CM/SEG I 2%
2 H £ p &l rmezowsTER
'9:? g & v E g L : 1 - . i f : § g SYANOO“;’PS
x ELEY. S
EE ¢ DESCRIPTION < Wg g g g:‘a.«k»;‘smsuem hatVe + O~ @ ums: CONTE‘NT. PERCENY 8 ol mSTALLATION
u g =T 5% el remyV- @ U-0 [ e — | <3
@ 5 @ 0 20 30 40
° GROUND SURFACE 92.09 N
0.00,
Compact,grey sand and gravel
{granular road base}. FilL. _
80
1 1 1 -
s0.92] 00| *9
LI Vi
2/58) 9 ® MH
2 S —
$tift groy-brown slity ¢lay,
{race o some sand,irace 3 gg
gravel,ocC. organlcs, topsolt
seam at 2.6m depth.FiLL.
3 .
4|53l @ o
88.00] |
4 60 - -
gle 4.00 ®/po| 8 _
i L
HE
® «
» § z -
= 60
< 2 8ipnpl @ o} F—
siS|3 - ’ .
=3
- 8 wy
g <| SUIMT to very atlff, red=brown
[~3
Slg] clayey slit some gravel,
. § weathered shale/restdual soll,
T FILL.
¢ E
7{ 50| 22
7 ’ .
84,50
7. 80{—
50
8 30
8 bo .
Mixture of very stlff red-
brown clayey eilt,{race to
some gsand and gravel;and densol
brown siltly sand,trace clay;
8 ocC. organics,occ. asphalt R
fragments. FILL. S_—
60
?ipol 18 o i 2
-
16 e R 4 S 1 g W W (N SN (RN U SV N NN S SR N N
CONTINUED ON SHEET 2 10.00
o
168 € PERCENT AXIAL STRAIN AT FAILUBE
hid

DEPTH SCALE LOGGED RF
1: 50 , Golder Associates CHECKED ASP

820

ECT

a DYNAMIC PENETRATION \7\ HYDRAULIC CORDUCTIVITY,
w
2 % £ - RESISTANCE, BLOWS/0.3m . sg PEZOMETER
g & & s . y : : : eg sur?ol;we
5l g DESCRIPTION < g $ |sueAR sTRenGT T PERCENT S & msTaLLATION
O § < £ |3 | Cu kpa famV.- @ U- O 3 <3
° a £ a 40
10 [ | CONTINUED FROM SHEET 1 S WY DN PR R S R I DR
=
% &1 SEE DESCRIPTION ON SHEET {
HE
zi< i
HIE| Loose . brown SAND AND GRAVEL.
25
" §§ Very stift,mottled brown 5
8:’, CLAYEY SILT some sand.trace }5i
gi1a]| pravel. Rk
] s ] %
g 5 Righly weathered, rad-brown L]
T{ calcareous mudstone. o
12 }(cusensrou SHALE)

END OF HOLE Watar level in
open borohols
at Elav. 82.8m
jon completion
of dritiing.

13
14
18
18
17
18
19
26

[

i5+‘ PERCENT AXIAL STRAIN AT FAILUAE

i}
DEPTH SCALE LOGGED RF
10 60 Golder Assoclates CHECKED ASP
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CONSULTINGEG

EREINEERS

this marg:n resg Ter winaing )
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CONSULTING SOIL ENGINEERS
& retoassceiatEs LR RECORD OF BOREHOLE NO.
JOB NO. 70F154 JOB NAME Watermain - MNash Road, Hamilton, Ontario TECHNICIAN___ B.P,
BORING DATE__Dec. 21/70 CLIENT Corporation of the City of Hamilton ENGINEER__GDP/PK
GROUND ELEV, :pt RecordedBOREHOLE TYPE 4" _Flight Audger TYPED BY ___ V.S
DYNAMIC CONE PENETRATION
SOIL  PROFILE SAMPLES : BLOWS/FOOT LIQUID LIMIT w,
. 16 STANDASEOSEP;E‘(‘}'S?TION TEST PLASTIC LIMIT W,
DEPTH Slelwl g WATER CONTENT, W REMARKS
ELEV. PESCRIFTION § g g‘ ‘; SHEAR STRENGATH Cy LB/SQ.FT “e b /S
. . | e - U §
41z g N WATER CONTENT %
SR @ 1 2 a0
FILL-Clayev, high in}/"
organic content,
very moist, darl O
348 +brown A /
CLAYLY SILT TILL- //! 3]
Brown fine, moist, tloi
mainly fine gravel
with occasional T /f
medium gravel ¢
1 o
%N *l
q b
24 1
hatt
) &
/‘
14'0" o (g

BH terminated at

140"

LOG OF BOREHOLE NO. Q5 & Q6
PROJECT  NORTH~SOUTH SECTION OF FREEWAY PROJECT OUR PROJECT 97HF098
LOCATION  Glen Castle Drive to Barton Street, Hamilton, Ontario BORING DATE Moreh 31, 1998 ENGINEER M. Anderson
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN L. Watson
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy LIQUID LIMIT W,
T T water comenT— ¥ | crouND
* * + WA N — UNDWATER
DEPTH DESCRIPTION RN &1 w | S3 [omc cone penerraTion x Wp W W, OBSERVATIONS
n | BOREHOLE 05 81 3 |T| & |oF [smone penerrarion resTe ) F——o——1" | np praprs
METERS s é > ‘\: S t BLOWS/0.34 WATER CONTENT X
GROUND ELEVATION 83.45 NS @z 20 4060 80 w20 30
0.30 TOPSOIL : Dark brown sandy silt, S 83
trace of cloy, low organic LA
ST ¢ Soft reddish brown clayey /
-1.35 silt, some sond and grovel,
1.35 \—‘slighﬂy plastic, W.T.P.L »;’ B2i1|SS 11| e C
— e — of P L
b g sandy, gravelly, wet, g
trace of decayed organics, Pil
numerous shale particles, 14
2,451 moltted black and grey 11 81
2,60 )
\ SHALE : Weathered red shale /
BOREHOLE TERMINATED AT 2.60m 180 Upon completion
of augering,
no free water,
no cave.
BOREHOLE Q6
GROUND ELEVATION 82.03 ,
0.30 TOPSOIL : Dark brown sandy silt,
trace of clay, low organic
0901~ sAND : Reddish brown silly sond. 81
1 35+ \tmce of clay, wet / - !
SILY : Layered grey and reddish
brown sandy and clayey silts, wet 80
BOREHOLE TERMINATED UPON Upon completion
REFUSAL TO AUGER AT 1.35m of augering,
BEDROCK ASSUMED no free water,
no cave.
OTES:
N 1. Refer to Drawing 1d for location.
CHECKED BY: b8

At completion

BH open and
dry

1 hr. latex
same




. . ) s Siap - e ) . g S S T R aiatgan freerved Tor mending AR LI g
. . - INie margin n-.e for binding . . . . S e - R . L. : .
i Consulting soil engineers
' .m.peto associotes Hd.
e.m.peto gssociates Id. e.m.p RECORD OF BOREHOLE NO. -8 RS
; - . ‘ . - ] - JOBNO.__65329 JOB NAME___King Street West Relocation - )
JoB No, 65329 JOB NAME King Street West Relocation - TECHNICIAN . JF. e ., .
e — e ]~ : Jan.10/66 T Corporation of the City of Hamilton ENGINEER JH
BORING DATE_Jan.7/66 CLIENT Corporation of the City of Hamilton ENGINEER an : BORING DATE Jan.10/66  CLIENT :
" - - “"' T GROUND ELEV, 326.86  BOREHOLE TYPE_ ______ _ _Standard Rig TYPED BY. HE
GROUND ELEV. 325.86 = BOREHOLE TYPE _ __.Standard Rig TYPED BY. _HF - DYNAMIC CONE PENETRATION
DYNAMIC CONE PENETRATION SOIL . PROFILE SAMPLES SLOWS/FOOT LiGUID LMIT w,
SOt PROFILE SAMPLES BLOWS/FOOT LIQUID LMIT w | : pu STANDARD PENETRATION TEST PLASTIC LIMIT w ,
= STANDARD PENETRATION TEST PLASTIC LIMIT. W _ olel 13 BLOWS/FOOT — - — WATER CONTENT, W REMARKS
OEPTH e ‘Z{ wl @ Lo Z%Lows;gow 4*(‘)” 50 WATER CONTENT. w REMARKS DEPTH . DESCRIPTION é 2o |3 10 20 30 40 50 W w W
Eiey DESCRIPTION wilele |~ ) o W " ELEV. 3 g2l v |z SHEAR STRENGTH Cy LB/SQ.FT. SER CORTERT L
w2z SHEAR STRENGTH Cy LB/SQ.FT ey S 1015 20
0'o! 3 WATER CORTENT % , %;Q_:___‘ ] @ .
& 9 15 20 29 LA BTSN ey }
= e s : i | ) 13 CLAY, reddish brn - ‘
CLAY, reddish brn. : ! ] o : B o clay o !
fine sandy clay ' : : v B T} sandy clay TITss ]9
V. Wet ALlss 19 o /- : K‘
. 4 18.9 33.4 ’ 1
C "y S . . /
OMPACT TO LOOSE Y S A2 ss |9 | \
; 218516 . ' ’ V. WET TO MOIST / : ' . ‘
J A ' ' | ' © = ek \\\ /
SAND, reddish brown / 3185 112 | / ) i : i
clayey fine sand . - LOOSE TO DENSE" . l
Saturated \ No0‘0 . . A
p N T EAND, reddish brown i 4 [Ss (28] /! ho
i COMPACT / 1.4 188 |26 . clayey sand { ‘ ;
121 0" o N ’ ' . . ! 5 55 ' T\\\“ |
SAND, reddishk brn. [[ 115 ]ss | 36 N B | ey p°§k§§2c‘-3‘sm AT e
silty clayey very | : grey an - L ; ]
fine sand s 17.0 1v.2 . L1507 Lt *
' . : : SIUT, brown Eine AIREREL !
] N6 lss|ae | =il sandy silt with T : {
O some fine sand A1 ‘
Y ] seams IR e o
SATURATED RN ; : : : n ] ; ! ] t
o - i | 16.9 / 29.4 , VERY WET : : : : -
= : / : ‘ didzlss I | Lo
DENSE Sol7iss |38 s ‘i % 1] ! ! : .
370" ‘ ‘ = ;
T R g - i
| SILT, brown very K : o NN Y b | . ' A _P.0
T fine sandy silt ) X i - DENSE ‘ . B b 3‘ s v35 - . - ( \ PR e -‘"-31 : 40 e i
Some sand and clay Wi g S5 | 35 ! b5 67| : Egs . NG i - s . = ,2 .
seans IREIE ' CLAY, brown sility / : 1 i /ﬁ}( .
SATUKATED clay, : } /
: 3 DRY : i '
. V. STIFF ' :’ 9 |ss |66 i | \\\ A
DENSE “tH9lss |33] 7 R1-+64 . /4 3 ! N0}
3146 - . i S . ; ! |
. : : 2 - Hole terminated at - : L ;
Hole terminated at . : E 311" N i i | i
3176" _ v o ! |
i .




Project No: SM 041546-G
Log of Borehole No. 1

Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng., EIT

Soil-Mat

Project No: SM 041546-G
Log of Borehole No. 4

Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng,, EIT

Soil-Mat

SUBSURFACE PROFILE SAMPLE
Moisture Content
4 w% 4
g ~ ;,E‘ 1‘0 Zp 3’0 4‘0
o o E £
Description < - ke Z |2 )
- ° £ PRI ) < | 8| Standard Penetration Test
= € % 8| €| 2 ix £ | 8| e blows/300mm e
o | & w|e|2|m| & | 5 || 20 40 60 8
oM Ground Surface 0.00
4 %\ Asphaltic Concrete -0.24
N "4 \Approximately 40 millimetres /
- \ Granular Base //
2+ \Approximately 200 millimetres / —
] Sand and Gravel Fill 100|8S| 1|22 ]
L Brown, medium to coarse grained, —
4_: compact
- Silty Sand/Sandy Silt
4 Brown, layered/stratified, loose S8 2] 9
85—
T2 ss| 3|7 K
- : -2.30
8~ End of Borehole
7 NOTES:
B 1. Borehole advanced using solid stem
T continuous flight auger equipment on
10+ February 11, 2004 to a depth of 2.3 metres.
7 2. No free groundwater present at the
T completion of drilling. Borehole backfilled
124 with auger cuttings.
-4 3. Soil samples will be discarded after three
E months unless otherwise directed by the
14— client.
16—
18—+

SUBSURFACE PROFILE SAMPLE
Moisture Content
'y w% 'y
E & ;-,E“ 10 20 30 40
. S 1= £
Description c 1o o Z |2 )
- S £ 312 B & | ¢ | Standard Penetration Test
g2 | E SI&|E| 2| = | £ |§] o, blows300mm e
-~ 3 - 8
o @ O |S|2|a| & | 5 |€] 20 40 € 8
Ground Surface 0.00
Topsoil
Approximately 50 millimetres -0.30
Silty Sand and Gravel Fill
Brown, medium to coarse grained, —
compact i ss| 1] 12
Silty Sand/Sandy Silt
Brown, layered/stratified, occasional
layers of medium sand, compact to loose T
Ss| 2 | 17
AS| 3 A
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem

B continuous flight auger equipment on

10+ February 11, 2004 to a depth of 2.3 mefres.

2. No free groundwater present at the
T completion of drilling. Borehole backfilled

12+ with auger cuttings.
-4 3. Soil samples will be discarded after three
- months unless otherwise directed by the
14— client.
16—
18-

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (305) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1




Project No: SM 041546-G
Log of Borehole No. §
Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng., EIT

Soil-Mat

Project No: SM 041546-G
Log of Borehole No. 7

Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng,, EIT

Soil-Mat

SUBSURFACE PROFILE SAMPLE
Moisture Content
Iy w% 'y
£ —~ & 10 20 30 40
g (E (é) 1 i 1 1
Description = . lel s zZ |2 )

5] P 2 FE ) £ | @ | Standard Penetration Test
£ € % 8l E| 2 < s | §| ¢_ blows/300mm e
8 | a G228 & | 3|8 20 40 e &

Ground Surface 0.00
Topsoil
Approximately 50 millimetres
Silty Sand Fill
Brown, traces of medium to coarse —
gravel, compact ss| 1117
-1.10
Silty Sand/Sandy Siit |—
Brown, layered/stratified, occasional
layers of medium sand, compact to loose S| 2|12
SS|{ 31} 6 A
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem

B continuous flight auger equipment on

104 February 11, 2004 to a depth of 2.3 metres.

1 2. No free groundwater present at the
T completion of drilling. Borehole backfilled

12+ with auger cuttings.
4 4 3. Soil samples will be discarded after three
-~ months unless otherwise directed by the
14— client.
16
18-

SUBSURFACE PROFILE SAMPLE
Moisture Content
Py w% A
g ,%\ (E 10 20 30 40
Description o 18] 8 zZ |2
- g 8 3 % =3 = | @ | Standard Penetration Test
g g 1 8lE £ | = £ | 8| ¢ blows/300mm e
o 7 v I R & 5 | 20 40 ©0 80
Ground Surface 0.00
Asphaltic Concrete
Approximately 40 millimetres -0.35
Granular Base
Approximately 300 millimetres —
Silty Sand and Gravel Fill ssi 1121 5
Brown, medium to coarse grained, -1.10
compact
Silty Sand/Sandy Silt
Brown, layered/stratified, occasional 88| 2|10
layers of medium sand, compact to loose
88| 3 | 11 . i
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem

B continuous flight auger equipment on

104 February 11, 2004 to a depth of 2.3 metres.

2. No free groundwater present at the
T completion of drilling. Borehole backfilled

12+ with auger cuttings.
14 3. Soil samples will be discarded after three
~ months unless otherwise directed by the
14— client.
16—
184

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (805) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1




Project No: SM 041546-G

Log of Borehole No. 8

Project: Watermain Replacement

Borehole Location: See Drawing No. 1

Location: Main Street West, Hamilton

Client: Sutton & Associates

Project Manager: lan Shaw, B. Eng., EIT

Soil-Mat

LANDTEK LIMITED

LOG OF BOREHOLE NO.

SUBSURFACE PROFILE SAMPLE
Moisture Centent
Iy w% A
g ~ E 1IO 2'0 3|0 4|0
s =] & £
Description = = K&} pd -
- 5 £ 1S B X | €| Standard Penetration Test
dg- _g % 2| € % X § 81 ¢ Dblows/300mm e
Ground Surface 0.00
Asphaltic Concrete
Approximately 40 millimetres
Sand and Gravel Fill
Brown, medium to coarse grained, -
compact ssl 1|17
-1.10
Silty Sand/Sandy Silt ——
Brown, layered/stratified, occasional
layers of medium sand, compact to loose Ss| 2|16 -
3813 8 Y
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem
continuous flight auger equipment on
February 11, 2004 to a depth of 2.3 metres.

2. No free groundwater present at the
completion of drilling. Borehole backfilled
with auger cuttings.

3. Soil samples will be discarded after three
months unless otherwise directed by the
client.

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS

Sheet: 1 of 1

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk refative density
PL = plastic limit LL = liquid limit Pl = plasticily index FV = field vane LV = lab vane VS = vane sensitivity

Ph: (805) 383-3733 Fax: (805)383-8433
www landteklimited .com

Project No.: 05161 Drill Date: December 2, 2005
Project: GTR-1153; Watermain & Roads Reconstruction Projects Drill Method: [x] solid stem [ ] hollow stem [ ] vibratory
Location:  Traymore Avenue, Hamilton Datum: Geodetic
) o S | Elev.| Samples | £ SPT "N" Value Soil Moisture (%) J e
Material Description 3 2 (39 E F| TestData
O
@ |Depthf No- [Typel & o o5 55 75 1000 25 50 =8
Ground Surface 98.0 00 ! ! ! UL : !
100 mm Asphalt 0.0 ’
150 mm Concrete
75 mm Granular 05
FILL
sandy silt, organics, brown to dark brown, moist 10
to very moist 1 ss
(VERY LOOSE) ? j o 22
%5 15
1.5 \
SILT -2.0
with fine sand, iron staining, brown, moist
(LOOSE) L
2 SS §
25 B @229
] 954
BOREHOLE TERMINATED 26
-3.0
-35
4.0
4.5
-5.0
55
6.0
6.5
7.0
75
-8.0
Notes: 1. On completion, borehole open to 2.6 m and dry. LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
[~




LANDTEK LIMITED

LOG OF BOREHOLE NO.

2

PL = plastic fimit LL = liquid limit P! = plasticily index FV = field vane LV =lab vane VS = vane sensitivity

Ph: (805) 383-3733 Fax: (805) 383-8433
www.landteklimited.com

Project No.: 05161 Drill Date: December 2, 2005
Project: GTR-1153; Watermain & Roads Reconstruction Projects Drill Method: [x] solid stem [ ] holiow stem [ ] vibratory
Location:  Traymore Avenue, Hamilton Datum: Geodetic
‘ S | Elev.| Samples | £ SPT “N" Value Soil Moisture (%) I
Material Description g % % E ® TestData
(]
@ |Depthf No-JTypel & o5 55 75 100l0 25 50 =8
Ground Surface 98.9 0o ' ! L ! !
50 mm Asphalt 0.0 -
100 mm Concrete
75 mm Granular 05
o
* < H N
> * > N
< <
» 2
. < %
Bt 10
’ < ’ <
EEN 1 SS
ST e
) IS B & 24
with traces of fine sand and clay, fractured, iron W50 15
stains, brown, moist 4 : ® :
2
(VERY LOOSE TO COMPACT) s : %
<
o 20
» < . <
4 <
M 4 * 3
L 2 Ss
< <
e 25 15 @228
o
L4 963
BOREHOLE TERMINATED 26
-3.0
35
4.0
45
50
55
6.0
65
7.0
75
80
Notes: 1. On completion, borehole open to 2.6 m and dry. LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density L~
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© Auger Sample &

SPT 84) Valve
Dyramic Cone Test
Shaty Tubs
Fatd Yane Test +8

Log of Borehole ____«

Natural Moistre
ncrained Triaxial o
Ovecburden Pressure
% Strein at Faidure
Penairomatec

05%5
A

0

X

Project Proposed Storm Sewers

Dwg. No.

7

b

=
Trow

Region of Hamilton -Nentworth Main St, at Dow St.

Hamilton, Ontario.

Hole focaion and datum see drawing No.

Project No, _HO1760-6

Lo X7
owg <t

Sad Deacription

)
Q\\j"
N

N

-

3 mad

A

A

i

3
NS
NN

.

250 am ssphalt aver

200 mm grenular metarlsl over

FILL | clayey slit, brown, mottled

F—1ight end dark brown In flrst 0,75 n—
/1 Floe to medium gravel, occasional

/5‘ cley ceans, below {.5 n., maist, soft

—

~
T T W Y

soft

S

CAI I

~
N T, O W . W00, W

r \\‘\\‘\ A

. T W0, W0 T, WA, 0 ¥

1

Y

|...NOTES: -

— Or {1 1tech

T \reminaTEDS

CLAYEY SILT! brown, occealonal clay
F—3eans, sllty fing sand layers below -
3.0 n., Iess clay with depth,

cohesive, trece fire greve! balow
| 4.5 8., soist becoming wet below 3.5.__-

{1} Borshole mdvenced uncased by
sclid stan sugers to tarmimation st
5.8 » dwpth, on Jerum

ry 15.15_90. by

{2) ¥atsr Leve! Record i~
1ne Dapth te
Elspaed

Weloym
10 days 4.7

(3) Standpipe installed.

S

Q-

o T-wmo

N Veiuo
20 0 ch 0

Shear Strengih

0.10 8.2

Nefural doisturs Contend
and

10

% Ory Weigh
2 %

#4]

e

&

RWOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS.

SPT 84 Value
Dynarvic Cone Teut
Shelty Tube
Faic Vane Test +8

Log of Borehole

Undrained Triaded of
Overburden Preseure
% Swain ut Fallre

oom

[ X R ]

X

Project Proposed Storm Sewers .

“J
—ges
Trow

Dwg. No.__8

Region of Hamilton -Mentworth, Main St., at Newton Ave.

Hamilton, Ontario.

Hols location and daturm sse drawing &.1‘

Project No, _HO1760-G

rEo

Soll Descriok

R

A
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\\\ OBE <t

R

AN
N
Shan

\\
MRRIANN

N

N

1

8

s gephalt over

ax concreta aver

1 wn gramilar material

—FILL ¢ clayey »lit, gresyleh brown to—f
0.75 & then sottled reddish brown
end black, some fine gravel, sllt
_mmt,chy sseasie, cohuslve, moist,

8§

PRGOS Y
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rares \'\ Y

PRI W W N

\‘&X\\\ LI

rere
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X ..

W L . W

kY

Y
I N T W AT N

N

£
0T B W S R,

CLAYEY SiLT! brown, trace Fine to
nocd{um gravel, i(ncroesed clay between
3.0 to 3.8 n,; laysred silt snd clay
[—soist, bacoming west balowx 3.8 m., -
flra bacosing soft belaw 3.8 m.

T NOTES - 7
{1} Borshole advanced uncased by

solid stea augars to terminstion et
—5.1 ® depth, on Jeanuery 15,1980, by -
- Drilitech

\seaxinaTen/ !
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93,37

97.8

N Veho
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» EsUmQO

Bhedr Strengihs

8.10
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By
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ROTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY NTHERS




.

P 4 Log of Borehole 4 Trow

Log of Borehole Trow

W

Auger Sample B Nsiusl Moisture X
Auger Sempie B Netww Moisture X ., Proposed Storm Sewers SPT () Value Plastic and Liquid Limk (¢

; : 3 Region of Hamilton -Nentworth, Main St. at Paisley Ave,
SPT @) Value 00 Plastic and Uqud Limk °o o P Dwg. No. 9 o,um;cu-r-a ___‘,_._ Undesined Triaxial &t s : : .
Dyramnic Cone Tou . Undrained Trinxel & N gion of Hamilton -Wentworth, Main St. at Paisley Ave. Shalby Tuve . % S ol Fakure Hamilten, Ontario. Project No._HD1760-6
. . Fiald Vars Tewt 8 . .
Sty Tube o om  Qubuen Fraseure Hamilton, Ontario. No, HO1760-6 Penetrometer A e tocstion und deturn e crawing Mo 1
Fieid Vane Tost Y5 penetrometer A 106 caton and dutm see dming Mo, 1
8§ g N Vedao M&:ﬁow Pﬁd
. Gi Sof Descri wev. |6 2 ® ® w®
) D N Veiue Naturs! Molssure Contont Katuret w] § Descrpsion LB M Sromgth Wes WWM ey
& Sok Description eev. |p 2 €«  ® by Unit L] © M Shewr ) CYE bl
w - Hisaeary Limitg Weight : 89,07} ¢ .
L g,z |1 S g,y et I ™ s £ o et e |
150 m# eaphalt ovar ' ¢ ’

150 mn concrets over

FILL ¢ claysy sllt, mottled reddish
~birown and bleck, fine to medium nd
gravel, clay seame, occesiocnal gilt
leyers balow 0,75 m., molst,

FILL ¢ clayey ollt/ ollity clay,
[reddieh brown bacoming brosn balow 3
1.5 n,, flre to sedtus gravel, olay S
layers, black clay sssme in Firet
|_0.76 a., motot, Fire,

MR
QNN
M

=

A A WS S A TN

——

NN

"y

CLAYEY SILT: brown, laysred eilt and
clsy, molst, soft becoming flre below
3.0 n, ™

T Y

CLAYEY S1LT! reddish brown bacoming
brown below 3.0 m., layersd silt and
clay, fire to medlum gravsl, nmolst,

[—*flr® becoming stiff with — 2
depth

a0

B T L W W e I
e

-~ ) e )

b WLTI0 TP W W W V. WA T S Y

B AN N
D T LI Y

o

»
8
~

el

GRAVEL § brown, mllty, eome sand,
'.;_,udtun to codrse grulned, mcist, p—

- \rar 1 NATEL/ | T

m“‘\\“m“‘\\“‘

NOTES ! ~
—{1) Borehols advanced uncesed by —
»olid stes sugers to termination at

7.6 u depth, on Jurwary 18, {880,by
Drititech

AR W BN SRR SR RIS R

S

.

LRI W TR AR

SUE T L PRI T .

L W W S DR ™ SR W T W, T AR S ‘ B AR RIL T N, L IR AT

e e I e A A B S e S
O U I .

IR

GRAVEL [ brown, silty, some sand, T R0 ™
sedium gratined, solat, — P

RMINATED/ s1.70

NOTES: -

[T (1! Borehols sdvanced uncassd by T '
solid stes sugers to termimation at

7.8 u depth, on Jeruary {8,1390
| _Or1)itech Ty 18,1990, by

{2) Water Level Record i~

Time Depth to
I Elepeed Wil,m - ¢

14 days 7.18

{3) Chemice) Amaiysis of ground
water sexple froa borehole!
pH = 7.82
H-Sulphate, 504, sontents 105,26 R/t i

5

{4) Standpipe installed.

1
|
“eq’
&
J

NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFGRE USE BY OTHERS.
NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS.



Loa of Borehole . == Log of Borehole 6 Trow
og e Trow |
oo Same & ' X Project Proposed Storm Sewers 12
Auger Sampie X Mot Mostre Proiect "TOpused Storm Sewers 11 srreqvee OO Plastic and Liquid Lmdt ¢ - Owg. No.
setivaie OO B resicandUgugum ., Frosect - Dwg. No. Oyoawmc Cons Tost ... Undeained Traxiel at 2 i i ~
Dynarmic Cone Test Undrained Triaxial at 0 Region of Hamilton -Hentworth, Main St. at Bond St. . Shady Tube eow  Orerbuden Prosmrs ‘5%3 ' »
vom  OvburdenProssrs  SEDS . . W Swrain ot Falure Heailton, Ontario, . Project No. HOI760-G
Shaby Tube ¢ oW o Svun al Faiure Hamilton, Ontario, Project No, .H01760-G Fieic Vae Teut P Pecetomens A e cstion s detin 300 Gravieg M. 1
Field Vane Teut 5 penetometac A Hole location and datum see drawing No, 1 ,
G e 2 g . .d Unit
$ ] N Velug Neturs! Molsture Conseert " Natorst M Soit A 1) : {
T : . - ' wi ¥ Description a.zv- ’ 3 0 “ » Lisnile ] veign
ve : So¥ Description ELEV. ; ] L) 0 [ M%um Weght L g " Mwow .‘mm @ %M.gl* » PN
- .
% - .
c] o .20 R| Steer Susogth o o 0.20% o T4 Dy Meign » s b7l 128 wm esphalt over 8.2
o/ 71 125 me s8phelt over * s ,!4’ 7 175 wm concrote avar
(£ 125 mm conorete over L4 _FILL 1 claysy s1lt, bromn, clay
i 25 sm granular over /;21 pockets and scams, cohealve, solst, 1
Z/-FILL @ ellty elay, grey, fine to - 5 4 fira to stiff,
‘// sedlus gravel, moist. f'//
# f/.;;’“’ - 1
//f"'- 2971
/74 = i 7 /
e/, 5% 2
/;,é : ATAS =1~ a7
2 - - 1Lt SILTY CLAY/ CLAYEY SILY § brawn, *
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L NOTES: ~ ‘ {1} Borehole sdvanced urcesed by
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/# FILL ¢ olaysy 8llt, mottled brown
A4—and reddish brown, concrete fregmente—
//ﬁ st epproximetsly 400 em., cohesive,

/:g; nolet, flrm,

/7 — 1
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Log of Borehole __=

Augec Sample B Hewrsl Moleure X Project Proposed Sanitary Sewer Dwg. No.__2
SPT () Value OON rPutcandiqudmk .o
Dyamic Cone Yot . Undrained Trexisl s s o s Longwood Rosad
Shely Tube ool Sumna Fakure Hemilton, Ontario Project No, H02273-G
Fislcs Vane Test s Penstrometer Hole location and datum 3¢ drawing No.
-3 <] H Youe Natucal Molshwre Conbunt Natural
3 Y N € and Uit
M Soil Description ELEV. (P 2 %0 0© ) Mooy Limits Weigrt
wie AN 4 oy vy W % Ory Weight K
A 95,43 ¢ .10 0. 10 ® s
A, FILL: Fire red/ brown silty clay, ' N
/4 with occesional rootlets
A Qﬁ»— — 4 = 19,4
A * 92,3
{7114 Looss to cospact brown, claysy silt
[A7F 4 with ocosssional sand layers. 18.4
‘MUl ri—Becoming stIff gray slity clay — 3
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":/" 18.8
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NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS.
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Log of Borehole __21 cane_

Auger Sarrgle ® .
Project Proposed Sanitery Sewer Dwyg. No.
sTives OO B paskcsdliidume o P No._24
Dynamic Cone Teat Undrained Triexiel at Langwood Road
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NOTES:- .
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JACQUES WHITFORD RE RE RD
ENVIRONMENT LIMITED BOREHOLE CoO MW204
CLIENT Petro-Canada PROJECT No. ONW36136
LOCATION 900 Main Street West (at Longwood Drive), Hamilton, Ontario DATUM Local
DATES: BORING December 13, 2004 WATER LEVEL ecember 17, 2004 tpc ELEV. 100.115
ah SAMPLES
£l 3 Slele VAPOUR
“ iz T = el w WELL
E % £ STRATA DESCRIPTION % § E CONCENTRATIONS w | 3
5 W = CONSTRUCTION
o & >
ol g k= g ® %LEL 4 ppm 3 3
® 20 40 60 80
[ o 110029 o—1A 100200 300 4
- " { 1001/ ASPHALT 5 1
[ ] Brown, SILTY CLAY (FILL), dry FNR f 50 um ID solid PVC
i ] pipe with bentionite
SE NMssi1] 23 o and cement seal
[ - brown to grey, some sand, moist ASS|[ 21 11 I'EH 150 mm ID slotted PVC
- 5 ] 3 'H- | pipe with silica sand
= ] % h E.- backfill
[ ] - trace gravel % NSSi3] 19 |8
T3 972 ] 1=
L] Brown, very stiff, SANDY SILT  |{33 WSS141 11 t &5
C 3 (TILL), some clay, wet iy E E
. H ¥ : =
- 4 = o b . :
-] s WY ss|s| 25 [B
o J L¢3 - 3.
. 5 E B
. H ] L H
5 ] [ dss|e| 2 5
] HH : =t
- 3 ss| 7|29 | H
61 942 =§
L END OF BOREHOLE at 6.1 m. /
7 ]
- 24~ ]
] 25- E
: 8 ] 26+ B :
- 274: b
.. 28- B
-] 29 3
= 9 =
5 30 : ]
-] 314: [
-] 32+ 3
_10. SRS EEEEE RS PR B I
LABORATORY ANALYSES:  MW204-3 submitted for BTEX and PH (F1 to F4)
- Groundwater submitted for BTEX and PH (F1 to F4)

*

JACQUES WHITFORD RE RECORD
ENVIRONMENT LIMITED BOREHOLE Co MW211
CLIENT Petro-Canada PROJECT No. __ONW36136
LOCATION 906 Main Street West (at Longwood Drive), Hamilton, Ontario ~~ patom _______ Local
DATES: BORING December 14, 2004 WATER LEVEL December 17, 2004 TPC ELEV. 99875
Eld SAMPLES
g 5 2 § ;v-_: VAPOUR - " WELL
£ | <E| STRATADESCRPTION | |& |E |  CONCENTRATIONS A
GlE 2 e Flg] g CONSTRUCTION
o m b § @ %LEL A ppm 2| 2
o 19994
L 59 7\ASPHALT _
-] \CONCRETE 50 mm ID solid PVC
- Red to brown, SILTY CLAY pipe with bentionite
e (FILL), trace sand, moist 11 20 B and cement seal
1 :
- 1983 4% *150 mm ID slotted PVC
| ] Bl‘OWﬂ, compact, SILTY SAND 1& 2 26 : plpc with silica sand
2 ] (TILL), some clay, wet rll i backfill
] [ JE
3 - I ft
L] IZ 41 11
- 96.1 )
- 4 _ Brown, stiff, SANDY SILT (TILL), ake 5 15
-] wet 4
: - » 1 h A
i - some clay yuy 61 13
[ 5 3 1
] {3
] - brown to grey 1A 71 26
- : ‘:‘
6 9338 :
. END OF BOREHOLE at 6.1 m.
5 i ..
[ 8-
Ad
10 :

MW211-1 submitted for BTEX and PH (F1 to F4)

LABORATORY ANALYSES:
. Groundwater submitted for BTEX and PH (F1 to F4)
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MOUNTAINVIEW GEOTECHNICAL LTD LOG OF BOREHOLE NO. 2 V| wouwmamview ceorecrmoa 1o LOG OF BOREHOLE NO. 3
CONSULTING ENGINEERS (CONTD) i CONSULTING ENGINEERS WG NO.6
e S0550— e DWG NO.5 MGL PROJECT NO.: S0520 DRILLING DATE: MAY 10, 1994
CLIENT, REGKON;L Py ——— LTON pe— ORILLING SC;LID SI‘EN; P ———— CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING [] SOLID STEM CONTINUOUS FLIGHT
PROJE& NAME: PROPOSED CSOTANK METHOD: i HOLLOW STEM i PROJECT NAME: PROPOSED CSOTANK METHOD: [X] HOLLOW STEM
LOCATION. CA%HEDRAL PARK, MAIN ST. @ WY 403 TTom ) IX]DIAMOND SRILL: NX s LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON [] DIAMONDDRILL; {] NX or [] BX
: : : U i (I NXor[] BX ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
ELEV.DATUM: GEODETIC DRILLER: K. & § DRILLING
SS SPLIT . TW THIN WAL SHELBY TUBR AUG AUGER SAMPLE: CU UNDRAINED SIEAR OTH: MC MOISTURECO "L PLASTICLIMIT . SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CUJ UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT, P PLASTICLIMIT
v, SOIL DESCRIPTION N baviecs brrata | | STD PENETRATION TEST | wc o BLEv. SOIL DESCRIPTION N pavresreara | | STD PENETRATION TEST | Mc (%)
. rvee lomm BLOWS PER 300 mm (N VALUE) 1 ONT (@) TYPE |OEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWI
0 20 40 60 80 100 120 l 72 G i sur iial ) 0.0 0 20 40 6 80 10 120
75.7 Con!inucé from previous page 10.0 ~10 . FILL AR R aclol - 0
l 86.4 |silty clay with silt and sand, dark brown to brown, 0.8
' rootlets and organics, moist
FILL 5188 |11 182 %
SILTY CLAY 218 111 214 % l 85.9 |ash, cinders, sand, organics, decayed plant fibres 1.5
layered with silt and sand seams, vertical fissures and wood, pieces of porcelain and glass, generally| 15 | S§ | 1.8 11.6 %
red shale fragments, trace of gravel, oxidized -12 l greyto b(li(g( OSE TO VERY LOOSE) -2
brown to unoxidized grey below 10.9 m, moist to 14 |ss |26 161 %
very moist, 8 | SS (125 183 % ) :
(VERY STIFF TO STIFF) I SAND AND SILT
— dessicated and oxidized grey—brown becoming fine sand sizes, slightly clayey, oxidized brown, 10 | SS (34 209 %
4.0
unoxidized grey below 10.9 m ! clay seams @ 4.0 m . ‘s —4 = i o
6 lss | 14 -1 238 % (COMPACT) i7 188 141 M 7.4 %
l 82.3 16 | ss | 4.9 115 %
SILTY CLAY 23 | 8§ | 5.6 159 %
21| 88 1155 ’ 199 % l layered with silt and sand seams, vertical fissures, P \
-16 red shale fragments, trace of gravel, oxidized
l brown to unoxidized grey below 6.1 m, moistto {28 | SS | 6.4 158 %
ist
68.7 ISHALE (Queenston Formation) verymoss (FIRM TO STIFF
layered with grey siltstone seams, weathered, red, B0+| SS |17.0 1 130 fam )
68.5 {moist, {HARD) 17.2 195 % l
BOREHOLE TERMINATED 5 | ss |79 i 15.3 %
-18 l
l 13 | 8S {194 20.7 %
-10
i
0 40 80 120 0 20 40 60 80 100 120
20 60 100
NOTES: l
:' fviiiii’éigi’;:‘; 16‘2 :g:;;’:; IL:IEION' BOREHOLE CONTINUED ON NEXT PAGE
’ " ’ BORELOG FRA May—54 l BORELOG.FRM Jun—94




CONSULTING ENGINEERS

MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 3
(CONT'D)
DWG NO.7

MGL PROJECT NO.: S0520

DRILLING DATE: MAY 10,1994

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH

DRILLING [] SOLID STEM CONTINUOQUSFLIGHT

PROJECT NAME: PROPOSED CSO TANK METHOD: ([X] HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON {] DIAMONDDRILL; [] NXor [] BX
ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHBLBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT; FL PLASTIC LIMIT

FLEV. SOIL. DESCRIPTION N BAMPLE BTRATA STD PENETRATION TRST MC (%)
(m) TYPE {DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
77.2 Continued from previous page 10.0 -10
SILTY CLAY
layered with silt and sand seams, vertical fissures,
red shale fragments, trace of gravel, oxidized T |SS |11 149 %
brown to unoxidized grey below 6.1 m, moist
to very moist
(FIRM TO STIFF) -12
12 | S8 |12.5 217 %
10 | Ss | 14 -1 213 %
-16
15 | SS 171 209 %
-18
SHALE (Queenston Formation)
layered with grey siltstone seams, weathered, red, -20
67.1 |moist (HARD) 20.4 0 40 80 120
20 60 100
671.2 BOREHOLE TERMINATED 20.5
NOTES:
1) BOREHOLE OPEN TO 20.5 m ON COMPLETION.
Dy BOREHOLE WAS DRY UPON COMPLETION. BORELOG.FRM May—94

MOUNTAINVIEW GEOTECHNICAL L7TD.
CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 4

DWG NO.8

DRILLING DATE: MAY 10,1954

MGL PROJECT NO.: S0520
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH
PROJECT NAME: PROPOSED CSO TANK

LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON

DRILLING
METHOD:

{X] SOLID STEM CONTINUOUS FLIGHT

{] HOLLOW STEM
{] DIAMOND DRILL;

[} NXor [] BX

ELEV.DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTUREOQONTENT, PL PLASTIC LIMIT

ELEV. SOIL DESCRIPTION N kamrLe ETRATA STD PENETRATION TEST MC (%)
(m) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
88.2 Grass and surficiat vegetation 0.0 o
FILL
silty clay with silt and sand, dark brown to brown,
87.5 |rootlets and organics, moist 0.7
3 |8s |11 33.0%
7 1S8S |18 312 %
-2
5 |88 |26 304 %
FILL
ash, cinders, sand, organics, decayed plant fibres
and wood, pieces of porcelain and glass, generally| 4 | SS | 3.4 290 %
grey to black, possible asphalt shingles @ 5m,
black cemented foundrysand @ 6 m,wetbelow | 8 | SS | 4.1 -4 376 %
Tm
(LOOSE TO VERY LOOSE)
8 | SS |49 33.7%
4 | 88 |56 344 %
-6
15 | SS |64 19.5 %
5|8 |79 -3 612 %
5(88 |94 166 %
SILTY CLAY
layered with silt and sand seams, vertical fissures, ~10
78.1 |red shale fragments, trace of gravel, oxidized 10.1 0 40 80 120
brown, moist to very moist 2 & 100
(HARD)
BOREHOLE CONTINUED ON NEXT PAGE
BORELOG.FRM May—94




MOUNTAINVIEW GEOTECHNICAL LTD. LOG OF BOREHOLE NO. 4 ' MOUNTAINVIEW GEOTECHNICAL LTD. LOG OF BOREHOLE NO. 5
CONSULTING ENGINEERS (CONT'D) CONSULTING ENGINEERS
_ DWG NO.9 I DWG NO. 10
MGL PROJECT NO.: S0520 DRILLING DATE: MAY 10,1994 MGL PROJECT NO.: S0520 DRILLING DATE: MAY 16, 1994
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH DRILLING {X] SOLID STEM CONTINUOUS FLIGHT CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING {] SOLID STEM CONTINUQUSFLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: {] HOLLOW STEM i PROJECT NAME: PROPOSED CSO TANK METHOD: [X] HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON {] DIAMONDDRILL; {] NXor [] BX LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON [} DIAMOND DRILL; {] NXor [] BX
ELEV.DATUM: GEODETIC DRILLER: K. & S DRILLING ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
SS SPLITSEOON; TW THIN WALL SHELBY TUBR AUC AUGER SAMPLE;, CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT M. PLASTIC LIMIT l SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEAR STRENGTH; MC MOISTURBCONTENT, P PLASTIC LIMIT
ELEV. SOIL. DESCRIPTION N kaMmpLE BTRATA STD PENETRATION TEST MC (%) ELEV. SOIL DESCRIPTION N bameue praata STD PENETRATION TEST MC (%)
() TYPE {DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT (m) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120 l 0 20 40 60 B0 100 120
78.2 Continued from previous page 10.0 -10 89.8 Grass and surficial vegetation 0.0 0
FILL
SILTY CLAY l silty clay with silt and sand, dark brown to brown,
layered with silt and sand seams, vertical fissures, 89.2 |rootlets and organics, moist 0.6
red shale fragments, trace gravel, oxidized 24 1SS | 11 195 % I 4 {SS |11 395 %
brown, unoxidized grey below 11.6 m, moist to ‘
very moist 2 | SS |18 45.6 %
(HARD) -12 l -2
6 | SS |26 \ 365 %
7 |SS |34 ‘ 346 %
' FILL
12 | sS | 14 -4 18.1 % ash, cinders, sand, organics, decayed plant fibres -4
and wood, pieces of porcelain and glass, generally
' grey to black, wet below 94 m
4 [SS |49 ‘ 212 %
-16 l -6
I 17 |ss |64 , 455 %
7 | SS |17.1 242 % l
~18 l -8
7 | SS [186 231 % l
4 | SS |94 26.8 %
-0 l -10
65.0 [SHALE (Queenston Formation) 232 0 2 40 6 80 100 120 0 2 40 6 80 100 120
layered with grey siltstone seams, weathered, red, BOREHOLE CONTINUED ON NEXT PAGE
fnoist {HARD) .
63.8 BOREHOLE TERMINATED ON 244
PRACTICAL AUGER REFUSAL BORELOG.FRM May—~94 l BORELOG.FRM May—94



MOUNTAINVIEW GEOTECHNICAL LTD.
CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 5
(CONT'D)
DWG NO, 11

DRILLING DATE: MAY 16,1994

MGL PROJECT NO.: S0520
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH
PROJECT NAME: PROPOSED CSO TANK

LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON

DRILLING
METHOD:

{] SOLID STEM CONTINUOUS FLIGHT
{X] HOLLOW STEM
{] DIAMOND DRILL; [] NX or [] BX

ELEV. DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTURBECONTENT, PL PLASTIC LIMIT

ELEV, SOIL DESCRIPTION N bamrLe Frrata STD PENETRATION TEST MC (%)
() TYPE |DEPTH BLOWS PER 300 mm (N VALUE) QU / UNITWI
¢ 20 40 60 80 100 120
79.8 Continued from previous page 10.0 -10
FILL
ash, cinders, sand, organics, decayed plant fibres
and wood, pieces of porcelain and plass, generally
78.2 |grey to black, wet {11.6
(LOOSE TO VERY LOOSE)
-12
SILTY CLAY
layered with silt and sand seams, vertical fissures, | 11 | 8S |12.5 198 %
red shale fragments, trace of gravel, oxidized
brown to grey, beamy unoxidized grey below 17 m
moist to very moist
(FIRM TO STIFF)
~14
29 | SS (159 140 %
-16
-18
SHALE (Queenston Formation) -20
66.3 |layered with grey siltstone seams, weathered, red, 235 0 40 80 120
moist (HARD) 233 % & 100
BOREHOLE TERMINATED ON AUGER REFUSAL
NOTES:
1) WET CAVETOB8.2 m. WATER LEVEL @67 m. BORELOG.FRM Jun~94

MOUNTAINVIEW GEOTEGHNICAL LTD.

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 20

S0520

MGL PROJECT NO.:

DWG NO. 40
DRILLING DATE: MAY12,13,1994 :

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH

DRILLING [] SOLID STEM CONTINUQUS FLIGHT

PROJECT NAME: PROPOSED CSOTANK

METHOD: [X] HOLLOW STEM

LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON

[} DIAMOND DRILL; {] NX or {] BX

ELEV.DATUM: GEODETIC

DRILLER: K. & § DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT, P PLASTICLIMIT

ELEV. SOIL. DESCRIPTICN N hampLE BTRATA STD PENETRATION TEST MC (%)
(o) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) U} UNITWT
0 20 40 60 80 100 120
84.1 Grass and surficial vegetation 0.0 0
FILL
83.2 |silty clay with silt and sand, dark brown to brown, 0.9
rootlets and organics, moist
14 | SS |11 190 %
SILTY CLAY .
layered with silt and sand seams, vertical fissures, {15 | 8§ | 1.8 19.1 %
red shale fragments, trace of gravel, dessicated -2
and oxidized brown becoming unoxidized grey
below24 m 14 | SS [ 26 173 %
(STIFF TO FIRM)
9 | SS |34 215 %
-4
7 |SS |49 242 %
-6
6 | SS |64 316 %
—8
6 | SS |94 175 %
~10
BOREHOLE CONTINUED ON NEXT PAGE 0 40 s 120
20 60 100
BOR ELOG.FRM May-94




MOUNTAINVIEW GEOTECHNICAL LTD.

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 20
(CONT’D)
DWG NO. 41

MGL PROJECT NO.: S0520

DRILLING DATE: MAY 13,1994

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH

DRILLING [] SOLID STEM CONTINUOUSFLIGHT

PROJECT NAME: PROPOSED CSO TANK

METHOD: [X] HOLLOW STEM

LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON

{] DIAMONDDRILL; [] NXor {] BX

ELEV. DATUM: GEODETIC

DRILLER: K. & § DRILLING

SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE, CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT, PL PLASTIC LIMIT

ELEV. SOIL DESCRIPTION N pameLe ETRATA STD PENETRATION TEST MC (%)
(@) TYPR |DEPTH BLOWS PER 300 mm (N VALUE) CU /| UNITWT
0 20 40 60 80 100 120
74.1 Continued from previous page 10.0 -10
SILTY CLAY
layered with silt and sand seams, vertical fissures, -12
red shale fragments, trace of gravel, desiccated 6 | SS {125 121 %
and oxidized brown becoming unoxidized grey
below24 m,
(STIFF TO FIRM)
-14
12 | S§ {155 234 %
-16
-20 \
SHALE (Queenston Formation)
63.4 {layered with grey siltstone seams, weathered, red ltoo+| SS 20,7 /30lmm
BOREHOLE TERMINATED
-22
0 40 80 120
20 60 100
NOTES:
1) BOREHOLE OPEN T0 20.1 m ON COMPLETION
2) WATER LEVEL AT 19.5 m ON COMPLETION BOR ELOG.FRM May--94

MOUNTAINVIEW GEOTECHNICAL LTD,

DYNAMIC CONE PENETRATION

CONSULTING ENGINEERS TEST NEAR BOREHOLE NO. 20
DWG NO. 41A
MGL PROJECT NO.: S0520 DRILLING DATE: MAY12,13,194
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING [] SOLID STEM CONTINUOUS FLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: [X] HOLLOW STEM
LOCATION; CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON {] DIAMONDDRILL; {] NXor [] BX
ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
SS SPLITSPOON; TW THIN WALL SHELBY TUBR AUG AUGER SAMPLE; CU UNDRAINED SHEAR STRENGTH; MC MOISTURECONTENT, H. PLASTICLIMIT
BLEV. SOIL. DESCRIPTION N bampLE FTRATA STD PENETRATION TEST ME (%)
@) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWI
6 20 40 60 80 100 120
84.1 Grass and surficial vegetation 0.0 0
FILL
832 |silty clay with silt and sand, dark brown to brown, 0.9
rootlets and organics, moist '
SILTY CLAY
layered with silt and sand seams, vertical fissures,
red shale fragments, trace of gravel, dessicated -2
and oxidized brown becoming unoxidized grey
below 24 m
(STIFF TO FIRM)
—4 >
-6
-8
-10
0 40 80 120
20 &0 100
BOR ELOG.FRM Jun—94




CONSULTING ENGINEERS

MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 21

DWG NO. 42
MGL PROJECT NO.: S0520 DRILLING DATE: MAY 12,1994
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING [X] SOLID STEM CONTINUOUS FLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: {] HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON [} DIAMOND DRILL; [} NX or [] BX
ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
S8 SPLITSPOON; TW THIN WALL SHELBY TUBR AUG AUGER SAMPLE, CU UNDRAINED SHEARSTRENGTH; MC MOISTURBCONTENT. L PLASTICLIMIT
ELEV. SOIL DESCRIPTION N pamrLe prrata STD PENETRATION TEST ME (%)
(m) TYPE |DEFTH BLOWS PER 300 mm (N VALUE) CU { UNITWT
0 20 40 60 80 100 120
91.4 Grass and surficial vegetation 0.0 0
© |FILL
90.9 |silty clay with silt and sand, dark brown to brown, 0.5
rootlets and organics, moist '
27 | 8S |11 > 143 %
FILL
ash, cinders, sand @ 12 m, foundrysand @ 6m, | 4 | SS | 1.8 / 343 %
organics, decayed plant fibres and wood, pieces -2
of porcelain and glass, generally grey to black, wet
@6m 4 | SS |26 280 %
(LLOOSE TO VERY LOOSE) '
4 | SS |34 345 %
-4
4 | SS |49 42.6 %
..6 \
11 [ SS | 64 59%
-8
82.0 5 | SS (94 20.0 %
SAND AND SILT
fine sand sizes, slightly clayey, greyish brown, -10
decayed plant fibres, gravel sizes, very moist 0 40 80 120
(LOOSE TO COMPACT) 0 100
BOREHOLE CONTINUED ON NEXT PAGE
BORELOGFRM May—94

MOUNTAINVIEW GEOTECHNICAL LITD.

LOG OF BOREHOLE NO. 21

CONSULTING ENGINEERS (CONT'D)
DWG NO. 43
MGL PROJECT NO.: S0520 DRILLING DATE: MAY 12,1994
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH DRILLING [X] SOLID STEM CONTINUOUS FLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: [} HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON {] DIAMONDDRILL; [] NXor [] BX
ELEV.DATUM: GEODETIC DRILLER: K. & S DRILLING
$S SPLITSPOON: TW THIN WALL SHELBY TUBE. AUG AUGER SAMPLE, CU UNDRAINED SHEAR STRENGTH: MC MOISTUREQONTENT; PL PLASTICLIMIT
ELEV. SOIL DESCRIPTION N bampLE FTRATA STD PENETRATION TBST MC (%)
() TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU ¢ UNITWT
0 20 40 60 80 100 120
81.4 Continued from previous page 10.0 ~10
SAND AND SILT
fine sand sizes, slightly clayey, greyish brown,
80.4 |decayed plant fibres, gravel sizes, very moist 11.0
(LOOSE TO COMPACT)
SILTY CLAY
layered with silt and sand seams, vertical fissures, ~-12
red shale fragments, trace of gravel, unoxidized
grey, moist to very moist 6 | 8§ {125 29.2 %
(FIRM TO STIFF)
—~14 A
39 | SS {155 173 %
75.2 62| ¢
SHALE (Qucenston Formation)
layered with grey siltstone seams, weathered, red,
moist
) (HARD)
-18
71.4 20.0 -20
BOREHOLE TERMINATED ON 0 40 80 120
20 60 100
PRACTICAL AUGER REFUSAL
NOTES:
1) BOREHOLE OPEN TO 192 m ON COMPLETION
) WATER LEVEL AT 11.6 m ON COMPLETION BORELOG.FRM Jun—94
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e. m. peto associates ltd.

SOIL ENGINEERING SERVICE - TORONTO, ONTARIO
BOREHOLE 1.0G

Interceptor Trunk
Job Name .Sanitary.Sewer..

Job No. ..

P Borehole No. SO
The Corporation of the Cit o o N
Client .....of. Hamilton, Y Cosing .2 1/2" and 6 Borieg Date 2SS 2 - Jan, 11763
Elevatien .. Ge0detic 324, 9 Campiled gyt 4 M Checked By
SAWPLE CONDITION SAMPLE TYPE ABBREVIATIONS
% p AS. AUGER SAMPLE V.1, IN SITU VANE SHEAR TEST
UNDISTURBED C5. CASING SAMPLE M. MOist
m FAIR S5 2" STANDARD S$PLIT TUBE SAMPLE Wl WAYER LEVEL IN CASING
Sike SPLIT BARREL WITH LINERS T, GROUND WATER TABLE IN SOH
B ostureen S.T. THINWALLED SHEL BY TUBE SAMPLE WT.PL, WETTER THAN PLASTIC LIMIT
WS, WASH SAMPLE D.T.P.t. ORIER THAN PLASTIC Lim!T
B s R.C, ROCK CORE APLT ABOUT SLASTIC LMiT
SO DESIRIPYIAN CAOUR gt il P LN Y i s R WATHR LEVELS & REMARDS
. i roesteney it Comdiskon Lied e Fu [
Cround surface 00 -
Topsoil to 127 Black & Brown e
iy, $andy loam Ycliowish brown -
TSIy, Sandy Cray T eandy ~ T pan )
. RN Al Reddish brown i Stiff to A LSZ S8 07..1 22,00 DT P.L._and moi L.
ST Seam$ & Wssures very atiff — L.-and.meist__ .
Med. to finc sand & silly Brownieh red K 1 e
clay interlayered . Loose to | 607 2l SSi 9 ]28.5 Wetand W o
Silty clay, some grits and ( pro nish grey! Compact W.T.P. L. —
pebbies sandy silt seams
//'. Slight water seepa 5’5‘!"")“67'
Silty clay, some g, & p. Reddi sh brown{ Stiff to ——¥..T.P. L. and Satwrated.
layers. of sandy silt e very stiff ! SR R —— o —
1207 R - ———e
Silty clay, some g. & p. Grey with red | Firm )
tint ——
—Sandy_silty clay,_gxits.and i Yellowish_brow —e
pebbles ———
Coarse to fine gravel Extremely Dry. e
—boulder.pieces. some. sand dense SO
Layer of coarse to megd, Grey & brown
sand
Coarse to fine gravel, som Ditto SS 1100/6% 2.6 Dry
sand
Coarse to medium and, Light brown _ ! a2 | TN S Sghtty moi st
_some fine gravel 2.
Coarse to finc gravel and | Grey and brow, Ditto £e 110 SS j 100/3Y Dry
‘sand 32'0) 0¢
i RE
e -
Coarse to fine sand o IBrown Dense SS 39 14.7] Wet _
76
22.8! Water sample #1 (38'-401)
4010 -l : Sand backing up into casing.
Sandy silt packets of fine Brown Very dens SNMEY: ~o A 63 . _.Q seu ) R N
sand I s L‘:ﬂ : - -
I
| A I
45070 T
Clayey silt with pockets Grey-brown Hard f
of silty {ine sand 4
N g
Silty clay, with pockets Grey-brown Very stiff A Tacs S5 18 W, T.P L.
T OTreddishebrown Sand - EARE 0 i e [
- ) ) 55107 1,
Silty clay wilh grits and Grey , Very stiff Vs SS 3 18.4;, DT.P L,
pebbIcs [to hard o 1
T :‘ _.m._......j: ; B - Al - 7 i ; Slaried using Wash waler
Fine to medium sand T . X WS R . -aver o1 fife & medium
pebbles, o I 5576 i TS ERd; PEBBIEETST 6 =595
o 3 ' Firm to VT SST 8 24 1 MW T P
Silty clay, grits and pebbleq G g = | PoML —
fragmenty of shalc iR . [ZaS H
. : - -
1 B
rm—r 3 - = -
As above As above _.i.Very hard] i8 5SS 56 17.2) OD.T.P L. .
 changing to - Getting less plastic
_lgrey-brown, lincreasing silt content
i with depth].
Clayey silt, fragments of Grey-brown Very hard ZOX S5, 50 20. 11 Slightly plastic
shale .
720101 |
- = Water seepage at 73'6'
- Water sample 32 73'-75¢
Weathered shale Red-brown | Very hard SS 1144/9110.8 Siightly moist,
{Queenston _shalg) AL Refusal at 77'0": .
- TestlHole Teprminated 4t 770", - T

28 PETO MAcCALLUM LTD.

LOG OF BOREHOLE No. 1 ¢ 2

Sas”  CONSULTING GLOVECHNICAT ENGINEERS
17T F 25
0B NAME ____ PROPOSED SEWER CONSTRUCTION JOBNO-“ TR
LOCATION King Street, Hamiltom BORING DATE Peb. 17, 1977 ENGINEER —
BOKING METHOp 4" _¢_Solid Strm, Continuous Flight Augers _ TECINICIAN _Pa¥We
R e— — E— N : D LMY W,
. SHL PROFILE S\.\ﬂ‘l.l.h. SHEAR STRENGTH Cy af QU i x',
Z 54 WATER CONTENT__ W GROUNDWATER
. el izl . 1|38% : PENETRATION * ¥ OBSERVATIONS
Borehole No. b z 13 £ ' )
3= BLOWKFOOT WATER CONTENT %
CROUND ELFVATION: 327,85 -' ar P ' AV R fo _;Tg "o
SANDs Compact to loose :
reddish brown silty fine 125
sand. el b
. 2iast -/
#ith clayey silt layers. 1 s 5
4] 55| 14
i
i 7
4 Becoming brown. 51 ssti9 <
61ss]10 \(?
" Becoming dense reddish ~]
brown silty fine sand. ]
Upon completion
180" 7.1.88 B1/1" bR oot
Borehole terminated at no water
18’0%. no cave.
Botehéle No. 2
. Ground Elevation: 32%.9
RN N ERETE
SAND: Compact reddish
brown silty fine sand - )
with gravel sizes. ; is 22 /’
- . . S -
e,
Becoming very loos T X
Becoming brown fine to 41 85 3
wediwa sand.
Becoming compact reddish 5] 55 | 18 \1
brown.
Becoming silty with etss1 16 ‘1
gravel sizes.
« \ .
Becoming very dense and )
dark brown. 7185 |52 \ Upon completion
- » of augering
Borehole terminated at 10 no water
1870 no, cave.
NOTES: .
eneckenny UL
vaat fsos @ MEMBEX OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA




A% PETO MacCALLUM LTD.

New” . CONSULTING GEOTECHNICAL ENGINEERS

BORING METHOD _ 47

LOG OF BOREHOLE No. 3 ¢ ¢

dugers

0B NAME PROPOSED SEWER CONSTRUCTION JOB No, 17 F 25
LOCATION King Street, flamilton - powwcoare Febe 17,3977 pngnppr o JaFeH.

TLCUNICIAN . PuWa

SHEAR STREZUTH Cy a] HQUID LIMIT. . N

ML FROVULR SAMPLUS
PLASTIC LIMITe e Wp
al 5la ‘ga WATER CONTENY. ... X GROUNDWATER
DESCRIPTION O] E PS8 | 22 [ DYRAMC CONE PERETRATION x1 wy w w OSERVATTONS
BerH | porehole No. 3 AEAEIR: g; STANDARD PENETRATIONTRST| (O F ¢ AND KENARKS
~d A .
GROUND ELEVATION:  340.2 @ |® 2= w MENUROOT WATER CONTENT
SAND: Compact brown
silty fine sand,
E 1 [ss |28 % ?
Becoming loose. 33512 1AS
kI T
) 4 i8s 8
Becoming dense reddish 330
brown silty fine to
medium sand. 5 185 137 \\
6 |SS 166 De
325 pd
Becoming compact. / \ .
ps'or 7 Iss 12 o o Upon completion
{ Borehole terminated at of augering
180", no water
no cave,
Borehole No. 4
Ground Elevation: 361.6
O CONCRETE .
BAND: Compact brown
silty fine to coarse
#and and gravel. ss_\7 / o]
Becoming very loose
dark brown silty fine- 53 2 0
to voarse sand.
ss_h7 0
g g™y Becoming compact. \
SAND AND GRAVEL: Very ss 68 N
dense brown fine to ow, \ '
coarse sand and gravel. B
N XTh N
y S5 pé !
Ss _pb2/1p" L Upon completion
b ¥ A ) of augering
Borehole terminated at no water
1750, no cave,

NOTES:

cuECREDRY: {7

AL (504
LI

@ MEMBMER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA

A% PETO MacCALLUM LTD. LOG OF BOREHOLE No.5 ¢ 6
Sea?  CONSULTING GEOTECHNICAL ENGINEERS . )
“joBName . PROPOSED SEWER CONSTRUCTION — 108 o, 1 F 25
LOCATION _____~ King Street, Hamilton BORING DATE Feb. 17 27 eNGiNgER TP W,
BORING METHOD _ 47 _¢_Solid Ste', Continuous Flight Augers TECHNICIAN _P.¥W,
. SOM. PRatiLE SAMPLES SHEAR STRENGTH C,, W] LOUID LM Wy ‘
PLASTIC LINTT e Wy
al%le« ’g‘._‘B WATER CONTENT oo W GROUNDWATFR
DESCRIFTION Z1E JH1 & |23 | DYNAMICCONEPENETRATION x| wp % we OHSIRV ATIONS
DHTH | Borehole No. 5 3 2 F| F | g | STANDARDPENETRATIONTEST O o ARD REMARKS
. - Q¢ -
GROUND ELEVATION: 355 ¢ = e Bz w P s FATER CONTERGY
SAND: Loose light brown
fine sand.
1} 8§ [ ?
aspl 2{As| - ]
M) ; 28 5 \ §‘
SAND AND GRAVEL: Dense N
to very dense dark brown  |[i,nd 71551 31
coarse sand with gravel o9
1 sizes, 1,:;3‘ 345
i 5 5| ss |35 \\
XX AN
Becoming silty fine to oy 6123 -
) coarse sand with gravel P 118865 >
-1 sizes. ‘s, 31340 4
?;;i'y
o 4
Jgign] Less silty. E”f,a_,*: B 551 40 Upon completion
Borehole terminated at i of augering
1810%. no water
no cave.
Boxehole No. 6
Ground Elevation: 352.6
SAND: Ioose light brown
silty fine sand.
5 Q
"1 N
7 k >3
80~ \
52 e
. SAND AND GRAVEL: Very 19 3 [
$——dense brown silty fine Y L 06
to coarse sand and 3 ;
gravel. 3
ey 6 -
Becoming dark brown fine :*k;-:': 7 1s8s i8S )
to medium sand and P
gravel., X
. fig*o" 8 155 |60 Upon completion
] £ i
Borehole terminated at :0 :;g:i ng
lsfo". no cave.
NOTES:
CHECKED WY ] ;‘-/ ¥
paat ysaa @) MEMRER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA




..

S5 PETO MacCALLUM LTD.

N CONSULTING GEOTECHNICAL ENGINEERS

LOG OF BOREHOLE No.7 & 8

717 F 28

- JOBNAML: ___ PROPOSED SEWER CONSTRUCTION 108 No.
LOCATION King Street, Hamilton BORING DATE L7 Feb. 1927  ENGINEER  J:E-¥.
BOKING METHOD _47 ¢ Solid Stem, Continuous Flight Augers TECHNICIAN _ PW.
SUIL, PRUFILE SAMPLES SHEAR STRENGTH Gy of LQUD LMLy
- PLASTIC LIMIT e Wy .
o | B |« 3 WATER CONTENT o W GROUNDS ATHR
DESCRIPTION Z | E & &€ | 53 | DYNAMICCONEPENETRATION x| vy w . COBMERY ATIONS

PETH| porenole No. 7 2151z F|# STANDARD PENETRATIONTEST o | 4o % _  ° AND KEMARKS

. JeroussELIVATION: 3465 R 2z w0 T VTR CprTENLT

XL TONCRETE

345
SAND: Compact reddish
brown silty fine sand.
c : 1]ss |83 le
Becomi brown fine to 2128 - = ] ?
oming brown f£in
medium sand. A AR 28 -
41865 |25
5188126
6las} -
7188 }23 r .
. jigion 8188 120 l Upon completion
- Borehole terminated at . of augering
isto~., no water
no cave.
Borxehole No. 8 )
Ground Elevation: 336.8
/r
CLAYEY SILT: Stiff 335
reddish brown clayey
silt, )
: % 11ss | 94 ;;
tons 2 JAS-| - [
% PO S =
SAND: Loose brown silty 0
fine to medium sand.
4§88 4
Becoming dark brown ‘
fine to medium sand. 5 155 | 4
32% :
6 188 S ?
5% .
320 \
CLAYEY SILT: Hard brown \
clayey silt. 7 {88 130 N
% \\
/ '
. 22!6:1 t 315 \ /
SAND: Very dense brown :
medium to coarse sand. . .

RETST 8 88 |79/11*% Upon completion
Borehole terminated at pf augering
245", o water

cave at 21'6",
HOVES:
. CIHECKED BY 4

LMt jsad

@ MEMBER OF THE ASSOCIAYION OF CONSULTING ENGINEERS OF CANADA

=

&% PETO MacCALLUM LTD. LOG OF BOREHOLE No. o
v LENSULTING GEOTECHNICAY ENGINFERS :
T ’iB?{QSED__§§W£R cosswmefsl;pgv N o8Ne, 11 E 25
LOCATION . ing Street, Hgmilton . . BORING pAYE Eeb. 37, 1977  enginggr J.F.W.
N&UN(;NIHMLJ" K So).id Stem, Continuays Flight Augers . TECHNICIAN P W
SOU. PR SAMELLS SHEAR smwonu, a] LQUID LIMIT Wy
- - PLASTIC LIMITo o Wp
} 30 I 38 WATER CONTENT. ... W GROUND® ATER
RESCRIFTION E E | E] & | £2 | oyNamiccont rENETIATION o wp w w ORSERV A TIONS
DRITH sl 2|81 F g;- STANRARDWRETRATION ST 0| (0o & % AND REM ARKS
S T I : e . -
GROUND ELEVATION:  4og o “lEL* 2 0 MO¥ segor WATER CONTENT %
BAND: legse brown fipe
eandy silt to gilgy
£ d, = .
fine sand 5] 4 \ f
e -, AS| =
CLAYBY SILT: Stiff 3l 88] 15 '
reddigh brown siity 1
glay to glayey silt, A
besoming brovn elayey
fine sandy siit, {13207 86| 13
i ,z"
‘ ’ 51 8s.| 11
180 i .
g ¥ .
GANB AND GRAVEL: €ompact [&7l . ; vd
brewn searse &ap TR 61 B8 | 18 <<
1 fine gravel
3 i¢
. Tyt 1310 BRJ 10
Becoming depye silty 7 By
£ine to gparse sapd A
and grgvel. ; -
(316,
by 7205 ‘
] e B ES | 47 \c Upon completion
of augering
ggg?g ie terminased at no water
=T cave at 19'6".
- -
. .
i =
NGt
cneexeony
w0 @ MEMRES OF THE ASSOFIATIAN OF CONGULTING ENGINEERS OF CANADA




MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 20

CONSULTING ENGINEERS
DWG NO. 21
MGL PROJECT NO.: S0858 DRILLING DATE: OCTOBER 25,1995
CLIENT: THE REGION OF HAMILTON-WENTWORTH DRILLING {X] SOLID STEM CONTINUOUS FLIGHT
PROJECTNAME: PROPOSED WATERMAIN & SEWER INSTALLATION | METHOD: {] HOLLOW STEM

LOCATION: MARKET STREET, HAMILTON

[] DIAMOND DRILL; [} NX or [} BX

ELEV.DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE CUJ UNDRAINED SHEAR STRENGTH; MC MOISTURBCONTENT; . PLASTICLIMIT

ELEV. SOIL. DESCRIPTION N EampLe brrata STD PENETRATION TEST ML (%)
(m) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
108.5 0.0 0
75 mm Asphalt over 150 mm crushed limestone
FILL
sand with some silt, medium to coarse grained, S |SS |10 ' 140 %
clayey, brown, moist,
(LOOSE) 7 |88 |18 1.2 %
106.5 2.0 -2
SAND AND GRAVEL \
medium to coarse grained sand, meduim gravel
sizes, brown, moist,
(DENSE) \
105.0 >50| SS | 3.4 /{140 fam 50%
BOREHOLE TERMINATED 3.5 v
-4
-6
-8
-10
0 40 80 120
NOTES: 2 60 100
1. BOREHOLE OPEN TO 2.9 m ON COMPLETION.
2. BOREHOLE WAS DRY ON COMPLETION.
GBO DISK #25 Nov-95.

CONSULTING ENGINEERS

MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 21

DWG NO.22

MGL PROJECT NO.: S08358

DRILLING DATE: OCTOBER 23,1995

CLIENT: THE REGION OF HAMILTON-WENTWORTH

DRILLING [X] SOLID STEM CONTINUQUS FLIGHT

PROJECT NAME: PROPOSED WATERMAIN & SEWER INSTALLATION

METHOD: {[] HOLLOW STEM

LOCATION: MARKET STREET, HAMILTON

{] DIAMONDDRILL; {] NX or [} BX

ELEV.DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE AUG AUGER SAMPLE, CU UNDRAINED SHEARSTRENGTH; MC MOISTURECQCONTENT, PL PLASTICLIMIT

ELEV. SOIL DESCRIPTION N BamrLe bTraTa STD PENETRATION TEST MC (%)
(@) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
103.0 0.0 0
100 mum Asphait over 175 mm crushed limestone
FILL
sand with some silt, medium to coarse grained, 3 188 }10 : 119 %
clayey, brown, moist,
1012 {LOOSE) 9 |SS |18 152 %
-2
SAND AND GRAVEL
medium to coarse grained sand, meduim gravel
sizes, brown, moist,
(COMPACT) \
99.5 26 | SS (34 6.0 %
BOREHOLE TERMINATED 3.5 )
-6
-8
-10
0 490 80 120
NOTES: 20 60 100
1. BOREHOLE OPEN TO 2.7 m ON COMPLETION,
2. BOREHOLE WAS DRY ON COMPLETION,
GHO DISK #25 Nov—95




- CONSULTING SOIL ENGINEERS . N ‘ . . ! .
& reto associares b, RECORD OF BOREHOLE NO, 47 v
JOBNO. 73 F 48 JOB NAME Parking Garage -~ Main_Street, Hamilton TECHNICIAN H.J3. CONSULTING SOIL. ENGINEERS
BORING DATE. Mar. 13/73 CUENT Corporation of the City of Eamilton GDR/ARS % PETO ASSOCIATES LTD. RECORD OF BOREHOLE NO. s
GROUND ELEV, 324.3 _  BORENOLE TYPE Hiollow Stem Augers : v TYPED BY___inc . . | -
o merne erries :vx.u;c?ﬁ(}%i‘f;‘;:; L LT wl . JOBNO._| 73 F 48 JOB NAME Parking Garage - Main Street, Hamilton TECHNICIAN ___ W.J.
- 5 ANDAR s PLASTIC LIMIT wp T . i R
oeeny HHE 3 s alPani LTI o BORING DATE_Mar. 9/73  CLIENT corporation of the City of Hamilton ENGINEER__ GDP/APJ
ELEV. . DESCRiPTION § K : i SHEAR STRENGTH Cy LB/SQ.FT & | A " ine
e , “1Z1 13 o0q zo0p 3000 snoo sqos | AT EROTE | GROUND ELEV, 322.8B% BOREHOLE TYPE Hollow Stem Augers . TYPEO BY __Jnc
1PN CINDER FILL ) o > ” XON :
IXED FILL: Dark #43 augered SOIL  PROFILE SAMPLES W 1D LMIT W,
‘grasg §andy szit 10' north of ros STANDARD PENETRATION TEST UOUST]C!LIMIT wL
F——  £i1l, some 14, Fill to ) by BLOWS/FOOT - PLA p
™1 gravel. » 16'. Boulderd ¢z3 E‘ - E WATER CONTENT. W REMARKS
1 sainly 1oose o ae OEPTH OESCRIFTION Eleld s L0 20 30 40 30 w, w w
| sandy f£ill. ELEV. l_lJJ :z> - c;) SHEAR STRENGTH Cy LB/SQ.FT. & m«»
— : @ | 1000 2000 3000 4000 5000 0 5 0
. . . toY &
F—1  a bréck
shes and brécks B CRUSHED STONE AND
1 moist. 164 FINES.
sy 21,3 MIXED FILL: 1lss |13
: B £4 :
B i?zedi\r;w;n;ne 1 After sample Mixed sax?d and
| with gravel and #4, hole dry.} - ravel fill.
g
boulders. A N
— boulde Brigks, concrete o ss 110
001+ > : slabs, etc. .
304.3 SANDY TILL: Hard, |[f] 5[ss 130/ !
Sipds GFY- . N R2'6" 1
02, sanp: Fine to | 1l E = 505 bars 388 {15
|| coarse s:nd, wet Tt WL \§> PL = gct ?i;d ;
b | .below 25" &, 240 ; Al S e TEY :
Z‘;‘éﬁiiteﬁ? denses / ) O CUNGRETE bé_;ms T [AXV2 4 = ¢ i
1 "Becoming grey - N me E 12. Cla} ey vsan Yy sa
F—1 brown, pockcts hes * é k] Eter sample s g 4£ill, wet,
F——4 of sandy till. 8 ~ -
] 32[§“-L~ €260 ¢ 310.8 SANOD: Brown fine
T e ] peto 2 to medium sand, ’\
H o 12 i
| Gray siley clay. [5]ss 132 Tp B2 e bars . Ty i_mcu.st, loose.
] gébéxé,'tin like 10]ss. j19 < A |227d psp 1s Q—s_i_o:—in PL = 16 bars SANDY TILL: Brown
i€, \ L
::d, . 1 fzw_jeus: al\ 17po pdr } [R5
3 TOWnR :
1 pccke:s of silt. o 306.3 SAND: Brown fine
2158 Jo7 \ e 2 e bars to doarse sand, : }
—— 3l b2 » : "3 PL = 11 bars gravel layers.
! 520 Boulders. 4 q Hole dry to
] T Very moist "
e fw_ie 3 ' 22,
T h_ﬁ _ " i . ) compact. W. L
] % 1 23'g" » 4
— — ' . / -
S S 1-5 - ° T RE T TR T RS Thars X A HOlG at 25!
L L /helss oo {53.0. PL = 12 bars Becgming dark o water - 23'8"
— - brown fine to \\
] ¢, teus 4 3700 per A ; nedium sand. ~~
-— Pirm to stiff / " RS S S SRR SRR A PR
‘L clayey silt/silty e // \ \ ,
clay. g / Y = /
. . g lks D2 < i S, . \) J Hole at 30!
-——  Mainly silty clay. \ Is B = 48 tars Fing to coarse water - 24°'
S o b he I L to, L= 105 sand. Saturated, /
S : 33t p{sdenge,
1 i
Interbedded i} S ; 289. SILTY CLAY: /
L] ¢clayey silt and i C »
sandy silt layers.y” Greyfs:.lty clay, / .
_— stifif, A.P.L. ) 10ls8s 132
Pl olss 17 i Stifif, grit :
Rs3.q CLAYEY SILT TILL: {h L. \\\ contient, till like. /
f~m~{ = Reddish brown to k \ %
|-~ grey silt till. b . . - : o6 /
| “Hard. h.P.L. ; 60 i
—] Hard. A.P.L . Fl iss {77 7 % 32;3 o 5 - 102 vars ) / = +
i : L = 23 bars R .
1 comeans T e T leo B0 ol | i Silt] seams and ¥ 111ss 126 & | 355Q psF '
¢ pockets.
] 4 ) )
] b 7 %
= i / %
Je3lss leo
" . / Becaming W.T.P.L. / 128ss |24
7:0%s ) .
p37.3 SILTY CLAY: Grey / After pulling
clayey silt to augers s
silty clay. 8170 B7 !
— w.T.p.L. $ilt 24155 |34 L/ ] £ = 139 bars cave - O
[ 1 pockets and seams 7 PL = not de- /
zed and grey. 25 28 / oy tormined Sears of sandy L
—— ) Hollow augers silt / 13, §§ 16 ‘1 1470 PSF D
—_— 29 at 95%. TR + . 0 ;
§ M |pus W.L, - 25'1" !
1.0% Pulled augers, 71.3 Borghole terminated
D223 2:§e§:1§7§25mma~ . v gaﬁe N §;, = at 51'6" 1
— .
Nay 15/73; PAL/504
W.L. 27'5"
PAL/504




JOBNO.__ 73 F 48

JOB NAME Parking Garaca - Main Street, Hamilton . TECHNICIAN _ W. T,

% PETO ASSQCIATES LTO.

RECORD OF BOREHOLE NO. ¢»

CORSULTING SOIL. ENGINEERS

BORING DATE_Xax. 8/73  GUENT Corpoxation of the Ciky of Bamilton GDR/APY
GROUND ELEV,_322,6% BOREHOLE TYPE____lollow Stem Augers TYPED BY. ___ ing -
. ROZAARXO CHUE PEMITRANION ’
SOIL  PROFILE SAMPLES LU0 LT w
3 STANDARG PENETRATION TEST PLASTIC LIMEF e,
5 BLOWS/ >
ERE YR WAYER CONTENT. W
2lu 2 REMARKS
i DESCRIPTION Y g & i 0 20 in. 40 56 w, w w
2 3
A EIRS x SHEAR STRENGTH Cy LB/SQ.FT. A T
1oRi. & | 1000 2000 30Q0 4806 S0PO 1 21 a

. T ~

[~ BIXED FILL: Sandy ga;gréghlo'

1" £ill to 2 feet 1158 125 vz East.

—— below. Mixed sand [ ot—t25 ) After 16 feet

— and gravel £ill. of drilling,

{d Bricks, wood, W.L. - 13*'1"

.| concrete slabg. 21lss 7
Very moist. . After 5 mins.
0dd poulder. 3lss f18 . . 13'1

B cave ~ 151"
f5vge
2 BASERENT FIZURITON t after 22 feet
SAND: Brown fine S8 {15 (i W.L. - 22

-] to medium sand.

2 Compact. Moist. . After 5 mins.
Some fine gravel. 218"

M \‘ On pulling

——p 33 b, 863 augers, W.L.

- — and cave

BlO7% - 8'6".

3046 SANDY TILL: Clayey 2010} Water running

grglgsandy till, brown into hole.

02.4 SAND: Brown fine 95 95 b QWE=61 bard {pn

..} to coarse sand. L>40 barg }

Wet. 75 75k 220} Hole #6B

1 WL augered 5°

—— Boulders. 2484 East of £6.

E— . . After 25°¢

t — i secoming saturated 33 ] augering,

— / moist at

i .} Layers of gravel. / 290 ?‘ﬁ;gmio mins

] i g=287 bars[ |w.L. - 24's8"

L iss 123/6° 3 L%MO barsh

] / 3110

31004

RBI.& SILTY CLAY: H. B )

1 Grey silty clay. . : i BH.§6P
Stiff. Grits and |.8lss {22 4 pS90 psp 9 L
pebbles. Till 1 E = 681 bars

| 11ixe. w.r.p.p. [-alss |26 aY 12300 esF ? Jigaf FL = 105

B 1 /

io0]ss |28 U 41707 p2
I 28 o4 E = §6 bars
111iss 135 ! / 1 S PL = 13 bars
30"
12}ss |22 < N L qel0m|B3

— R b2 3 E bars
Gravel sizes 13lss 132 & 1sso ) bars

| present. BSF i 8ron

— /

— |

— H

i

-] Soft mainly siilty {14iSs | 8 Q\ 60" ?_ = ss b

b clay. Clayey silt/ b4 .‘ : > st

3 silty clay. 15188 17 “ . PL = 9.

}-—-4 Reddish brown i

{ ] silty sand seams. L N
"Interbedded i i

1 Silty clay ' i /

- . t |

i 5

18085} 14 1 6.0 BS.

pET i S E = 71 bars

256-3 CLAYEY SILT TILL: e S - o5 -

| — Reddish brown to H¢.|}A7,.85. 148 ia " p180 PSP ey PL = 12 bars

b grey clayey silt iy

-y till. Hard. B i

—1 Silt seams and 4| - j

H—1 pockets. . H

— i

— . ]

! | Variable gravel {18 58S § 42 é

L | content. \ \

M———' T - ) \ Pe

3 70 4 o 1107 —
119185 § 70 E = 127 bard

] 201 51 L P8 pL ~ 28 bars

S 30

08z

|245.§ SILTY CLAY:

.} Grey clayey silt
to silty clg{.

W.T.P.L. Silt 23l s 15
pockets and

] seams. Red and

F—1 grey. Stiff.

— 1 P7

22} s5 ~6peo] —

t—— S84 16 k\ 20 31 IW E = 58 bars

og'obs Ss |31 o L PL = 17 bars

{224 % Borehole termina- peo
ted at 98'0"

PAL/504

&

oo L CONSULTING SOfL ENGINEERS
&S PETO ASSOCIATES LTD. RECORD OF BOREHOLE NO. 7
JOBNO. |73 F 48 _JOB NAME Parking Garage - Main Street, Hamilton TECHNICIAN__W.J.
BORING DATE_Mar. 19/73 CLIENT Corporation of the City of Hamilton ENGINEER__GDP/APJ
GROUND ELEV. 321.8% BOREHOLE TYPE Hollow Stem Augers TYPED BY inc
SOIt  PROFILE SAMPLES DYNAMIC CONE FGNETRATION LU LMIT "
= STANDARD PENETRATION TEST L
. 5 B OWErFOOT PLASTIC LIMIT W,
QEPTH 2lal w i@ WATER CONTENT. w REMARKS
TLEV. DESCRIPTION wg . 3 10..20 30 4.0 50 w w w
' w IS¢ | = SHEAR STRENGTH Cy LB/SQ.FT, LA S
-4tz g WATER CONTENT %
At @ 20 30
MIXED FILL: L
Mixed sand, silt, U S
bricks, etc., e ] :
loose, moist to _ ‘
wet
Sandy fill. 1188 5 .
L \
- . \ \
04 OLD BASEMENT. FLOOH <
3TT-% SAND: Brown, fine 4 - : P
to medium sand. \\\\t
Compact to dense, ~ !
|| odd|pebble. | L ol
Moist. . ; \\\\[
62 1 : ~,
1 i | . 11 INo free water
] ! { : / ! to 24'. Hole
! | / at 25!
2108+ al€s |57 i . é\ el € 23t8n
300.% SAND: Grey brown )
> Y ! + { i 1 Hole at 31°
fine to coarse o flw.L. & 23°g"
sang, vet,. : /43'::;" ¥ i e 5 38
7] Compact o densc. b S ! V = ! Tock water
Saturated. SR ‘ f sampic.
wril.5)8s | 35 i : }? pi = 6.8
B S ; ' | SCy = 480 pprf
SOl i H
] R | ’ ,’ sat A Mil voacag-
o i \ i Y ‘g revsive.,
L - T
33024 -,.;»T_ﬁ 55§47 ! \ o 3160 B pore at 31
290.4 SILTY CLAY: ‘E/ ] e | . augers at
1 — | 3gh
Grey brown to e ; Cand 1 v
grey silty clay. d ,f ™ j ignczigl',ackcd
A.P|L. Very stiffl; T C
#'/ | 7lss |24 : ,,/ ﬁ] Bailed to
/~ﬁ i ! 26'10".
U j - : f 2 mins. later
i 2¢'2m,
i
U - 4 6 mins.
0dd | pebble. / glss |21 7 o237 | gseynse tate
¥t e
Beconiny W.T.P.L. / 10 mins.later
§ ’ 24'8",
‘ { Stopped
Reddish grey. ) 9l tw | pug checking.
Sandy silt to J/ On completion
silty sand layers. / 10l ss | 20 é installed
5370 iegometer
: 97 to 31°
271.8 Boréhole terminated W.L.=-23'3"
at 50'0" initially,
May 16/73:
W.L. 23'4"
PAL/504 !




Order Neo. .8.3831./H551L Enclosure NO. woemoroeZeseoeeeeseses Order No. .$3831./H55] Enclosure No. vl

oo

RACEY, MacCALLUM & BLUTEAU LTD.

Foundation Engineering Division

RACEY, MacCALLUM & BLUTEAU LTD.

Foundation Enginearing Division

Engineering Data Sheet for Borehole: @ King St.W.
Project: Proposed Sanitary & Storm Sewers  LEGEND

Engineering Data Sheet for Borehole:@ King St.W.
Project: Proposed Sanitary & Storm Sewers  (EGenp

Location: King St.W., Hamilton,Ont. Z Sheor Strangth (C)

Split spoon Location: King St.W. amilton . i Shaar Strength (C)
Hole Location: See Drawing No. 1 R Unconfined compusf!?? 6‘ Hol . 9 " H t s Ont @ SP(” spoon Unconfined compression o
¢ 20 8 d @ Wash sample Yane test ond semitivity ($) + ole Location: See Drawi ng No. 1. @ Wash scmp!e Vane test and sensitivity (8) +
Hole Elevation ond Datum: 320. ' Panetration Resistonce (F) Hole Elevati dD : 323.4 ; itan
E] Shelby Tub — s ole tlevation an atum: 323. Penstration Resistonce (P)
Start Date: March 11/71Prep:  P.H eiby lube 2" Split tube -0 [ Shelby Tube T2 Sl he
’ ! D.B. M Core sample 2 Dia. Cane —_— Stort Date: March 12/71Prep: P.H. iy é:n. —~B-
End Date: Checked: V. B . samp Casing T, End Date: 0 i Checked:p.B. M Core sample Cating S
$youbeol DESCRIPTION ELEV. | DEPTH |STRENGTH AND PENETRATION RESISTANCE | Somple 1o ELEV. | DEPYH |STRENGTH AND PENETRATION RESISTANCE | Sample
: FEET | FEET |C P.SE] N Symbol DESCRIPTION Recovery
o FEET | FEET |C PSFEL  No.
P B S/FT.
320.8 0 20 40 60 b1 323.4 0 e BLOWS/FT.
b e b o 4 T T I W ™y T
ToNLNa . : *.’*‘{F'—*v i §8 Eg ks Fan vy g sas RAS S0 LY .. ¢ - T
,ff-{,.gAsohalt & Concr.Basg319 BEBES I R E bty *hsphalt & Concr.Basgl3o2 il it
... *|Sand-dense to very ' S e s : et - R : ol
.« "Jdense; silty; fine | S ST ' :ﬁ‘.Sam? loose,ffne to ) 3
. lto medium: reddish HEELl S S -\.tomedium; reddish § T
Se m ium; re 15. sessiEmTn e L. brown; moist; -ASS]
‘~.4.'~_ brown.to grey; mOlSt 4. ‘ '.0 (probab‘y fi}! to"” i+ .:.:
L .;_':ecgg;ngzxe;tbséov:h 1o T S I * hpprox. 16 ft.depth) R RE e e
- - pp + . p . . 4...» T ssz R . 10 ::“"_ SSZ
i e L [SEEn ot <
; 3 w‘\‘é‘t.'“ §§3 o ta _:T;.»,;i,i'rv = ”1 g S84 SRy
: ; {/6 l : ] \iE : SESEEse ?',‘.éSSB
ezl ONg lomorate layer T A 1 304 .| 20
“- 'f:,lat approx. 20 ft‘ ; i Refusa] on Conglom'
t1 i ldepthk T b : prate layer of sand
M 4297 : land gravel.
. W.L= 1555
. = 27 l
' ERERN pgtoadsfas 2o
304 | . 0 Bwies
st} End of Borehole 289.3% T §s6 I Notes: 30 b P
Notes: T e " 1. BOr?g?éﬁ advanced R
R e amat S : o ; ' to using seandRaRadbuneh anan pmadh
1. Borehole advanced B gsetRansaLEssiEiN Eeat pas vy | flight auger SESatiEsutee
using flight . R : = : ‘ equipment. g £
auger equipment. e terse b ) ' fesnsibess 5 b
- leti gesssias T o | 2. Refusal to auger- e TR
« On completion, Sisssaians ’l ing encountered PAimeaieasiuinitugipe
. . = : * depth. Enan ha ey e n
de . ot T EEE sl ryraagaon
pth eamaEad l Raasadaa ne
3.%Layer of conglomH T I Saameate: T
orate gravel EE 1{ : | T H T
encountered at SEEsEseTTanIEa : {
20 ft. depth; = 1 = T
difficult to s T
penetrate by ‘ : has I, ‘ H a2
auger. l ’ : g
st - 24e i !
) i i SHiak; i : SRR
,iL :‘% + 16} ‘ ?‘ l ¥ T t 1: ;*. jrops




Order No. .5.383.1L/H.55.1

Project:

Location: King St.W.,

Enclosure No. .oereneSrecnsceenconene

RACEY, MACCALLUM & BLUTEAU LTD.

Hole Location: See Drawing No.

Foundation Engineering Division
Engineering Data Sheet for Borehole:
Proposed Sanitary & Storm Sewers
Hamilton,Ont. P

1

LEGEND
Split spoon

<:> King St.W.

Shear Streagth (C)

Unconfined compression

@ Wash sample Vane test and sensitivity ($) +
Hole Elevation and Datum: 325, 4 O Shelby Tob Panotration Resistance (P)
Stort Date: Harch 15/71Preps B LK. e 3 o oo
End Date: " "t Checked: D.B. (I Core sample Casing N
ELEV. | DEPTH {STRENGTH AND PENETRATION RESISTANCE | Sample
Symbel DESCRIPTION {Racovery
FEET | FEEY |C P.S.F] N
’ BLOWS/FT.

o 325.4 0 80

SZRGPsphalt & Concr.Basgl32h -

! .Y

.. - Band-loose;fine to

C X medium; reddish

“.wlbrown; moist 71551

*7 <" Hprobably fill).

S w1317

7" 'Band~dense; fine to 10 ss2

<+ ~"medium; reddish
. lbrown; moist

o $83
wszzskayer of conglomor-

~R.opte sand and gravel;

I Bpprox. 9% thick at

.17 ft. depth; under-

lain by sand & grave

1.

Notes:

End of Borehole

Il . Borehole advanced
to 17 ft. depth
using flight
auger equipment
together with
conventional wash
boring technique
for breaking
through the con-
glomorate lavyer.

2. On completion,
hole dry and open
to 21 ft. depth.

302

30

Ss4

9
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Project:

Location:

Log of Borehole 1

" ProjectNo.  HAGE-0060496-A
Geotechnical Investigation - Proposed Sewer and Watermain Construction  Sheet No.

Drawing o, 4
of

A

James Street (King Street to Wilson Street}, Hamilton, Ontario

1

Date Drilled:  May 12, 2001

Drill Type: Truck Mount

INE=

Datum:

wul

Combysiibls Vepour Reading 0
Natural Moisture X
Plastic and Liquid Limit +—

Undrained Triaxat a1 [y
% Strain at Fadure

Panatrometer &

Borehole Log

Sl

Trow Ltd

r£0

Soll Desaription

QUL

ASPHALT: ~ 290 mym thick 05.85

FILL: Sand and gravel, brown, moist, ~ 95.70
150 mm thick A

FILL: Siity sand, reddish brown, fine
| grained, some clay, moist, very loose to |
loose

™y

SAND: Light brown, fine grained, layered, _|
silty sand seams, moist, compact to dense

82,64

Cornbustible Vapour Reading (ppm}
250 500 ¥50

ELEV.

@ T-umg

I

96.14

Hatural Molshae Contert %
Astecherg Limits (% Dey Weight)
10 2 . _30

Udulade-3 < X7

Yyeigit
KNm®

7~

ATHIINY AR

fon'

MR

LAGWGLOZ BHLOG.GPJ NEW.GDT 8/21/0%

BOREHOL.E TERMINATED
Notes:

1, Borehole was advanced by solid stem
auger equipment to a termination depth of
3.5 m on May 12, 2001.

2. Upon comgpletion of drilling, no cave, no
waler.

3. In hole methans reading using MSA
explosimeter: 0% methane.

4. Upon completion of drilling, 19 mm {3/4
in.) diameter P.V.C. standpipe inslalled to
3.5 m depth, screened portion 260 3.5m
depth, bentonite seal 0.2 to 1.1 m depth
&nd asphalt paich from 0 to 0.2 m depth.

{ ik

— R U B B B B NN SN DN BN G NN BEe e

Trow Consulting Engineers Lid.
W 428 Millen Road
Stoney Creek, Ontario, L8E 3N9
* Telephone: 905-664-3300
T Fax: 905-662-4144
r OW E-Mail: hamilton@trow.com

Waler

Depth io

Tune Level Cave

(m)

{m)

Sane 1, 2001 350

Auger Sample R Natural Moisture X
SPT (N} Value oowu Plastic and Liquid Limit  —o0 Project Proposed Amphitheatre Dwg. No. __2
Dynamic Cone Test s Undrained Triaxial at é G Park
Overburden Pressure 154435 ore Par Boreh 1
S‘helby Tube éom % Strain at Failure 10 orehole No. oo
Field Vane Test +5 Penetrometer A ... .Hamilton, Ontario Project No. H4596-C
Lab Vane Test o t Hole location and datum see drawing No. 1
S [} N vat is
s ;3 E ASTM) 0158(28§A AT10.Y Natural Mo;,nféne Content Natqr;“!
Wi B Soil Description ELEV. 7] . 20 40 50 80 Atterberg Limits Unit
Li o m H % Dry Welght Weight
G- m| Shear Strength MPa wNim3
- 99.83 |o 0.1 0.2 10 20 20
0.3 m TOPSOIL ‘
| SAND-reddish brown to brown,
‘[stratified frequently silty]]
occ. wet seams, loose =
[ - 1 P <
Y s
- et 2
- -~ 3
i
b ] .
95.8 |,
| SAND & GRAVEL-brown,very
dense
al 4
{ — 6
‘ﬁ )
- =
L - 7
o 8 (
. 91.3
SILTY CLAY TILL~grey,with NN
_traces of sand & gravel, 9
very stiff
e TERMINATED e ~190.2
"NOTES
— See attached sheet — 10

TLI0Ir0




N Log of Borehole BH16 i
ProjectNo.  SPB4B81-3 Drawing o 3
Project: Geo-environmental investigation _ ShestNo: 4 of 1 '
Losaton:  Hughson St N., King S1. E. to King Willlam $t., City of Hamilton, Ontario e 18 SOIL PROFILE SAMPLES | S48 CORCENTIATION @ [HYORALLIC CONRUCTVEY.
- -d xr
3016 g g2 I
» — Ao G O bt e 22 SE P I | I——— Lo INSTALLATIONS
Date Drifled:  Sepl2, 2004 B o o ozt AT Hathent Moteicrn pE| 2 DESCRIPTION g —1 £ % Bl s a wmi:oomr.wsw
o : - NN Fasicani Lt bl 8 | & ® 4 vl
i Type:  Hollow Stem Augers Sraley Tide Ll indend Fssreat 8 5l m B|&lS 0 2 W 1 2 3
, G o ‘f’ % S ¥ ok
Datum: ,‘G@Qﬁi}?{ic b Dot & l -t ]
x
5 % . ¢ Hatveal
wid Sed Desnsiphion ¥ ~Lip e
; ) . o $8.16 o N
34 ASPHALTIC CONCRETE 750 o ® - o ;ﬂ:mm:{zvs_lgg s?(fns s .
23 ‘GONCRETE: ghomen. o SAND and GRAVEL. (FIL 3
GRANULAR BASE: 5 nwn, prustier e o®H
splnesire : i N ol
FILL: sty sned 16 sandy silt, blown, i : — 8574
TG, COmpaT - s g o83 |
B e _ z |k NOTE: Bareholo -
{;} ' Loose, brown, SILTY SAND; trace - 4&",,9"9
et topsoil, occaslonal gravel.
4 {possibly FILL) -
. i3
| TBAND Coarse 16 inedion giained, g A
1 pome sl seams, browr, melst very -
‘dense -2 elo 9419 ]
i Rey K B3 ; 4 [3h
End ol bR mhes ' : 11 1 —
St > | Loose, reddish-brown, SANDY SILT;
4 | 88| trace ey with sand tayers. R
2|8 |
[ =4
b
B
Es
l - ;
brown, fine to medium
SAND; trace silt, occasional
' gravel,
e § e
Compact, brown, SAND and
' GRAVEL.
' . END OF BOREHOLE ]
l o 1 r
i
S
) o WA T Depth 1o i ]
g > P 1 Shaheen & Peaker e Lol | Lae l§
-k & . o Consulting Engineers o cempilion iy an :g
Borchole BHIG6 lf S -
m— >4
F
DEPTH SCALE (ALONG HOLE) LOGGED: KG.
l 1t0 50 Golder Assoclates CHECKED: J.G.M.




DATA INPUT:  B.Popovich 11/18/94

w 8 SOIL PROFILE GAZ CONCENTRATION ¢ HYDRAU\D{:&NND'UCTMTY
-l
< ¢ [ I
Qg é 2 leoev|Blul B IE L INSTALLATIONS
EE g DESCAIPTION < rHE g g 4 \WATER CONTENT, PERCENT
[ g P2 TI818] e Wp b Ot
8 8 51 m 2lals v o2 0 1 2 3
L N
\ GROUND SURFACE 0.1 h
| B3mm PAVING STONE. 2
Sand and Gravel. (FILL) 2%
_____ 6.30]
Dense, brown, sandy silt. (FILL) 5 o
» - - 9536
0.781
. g% o] NOTE: Borehole 1
during and
ng
Loose to compact, brown, SILTY drilling.
SAND; some grave!l. {(possibly
FiLL) d
2 -
fe 5E
2| 81 Loose, reddish brown, SANDY SILT; |11
81 < | with sand seams and layers. Xk o
8 k
1 =
3z s
3183 . .
g 8| Loos, brown, fine to medium :
H =] SILTY'SAND. ; o
3
w & ;
F -
3= :
‘ : :
b °
Compact, brown, fine to medium
SAND; trace slit, occasional B
gravel. N
: o
& . i -
a":‘; 5.18]
Dense, brown, SAND snd GRAVEL. Egz‘; s
(o¥]
p. o 9038‘
. END OF BOREHOLE 579 k
7 d
8 -
$ -
DEPTH SCALE (ALONG HOLE) LOGGED: KG.
1t0 50 Golder Assoclates CHECKED: J.G.M.

SITEST ENGINEERING DATA SHEEY FOR BOREHOLE .___.5,..*._..* DRAWING _ .~ 10
T { BHEET OF )
T MPROPOSEDSEMERS™—— = " M . T Leboratory
Prawes CATI At e e e e o Tube —O——— . Nawuesl Meirture
Cocation _ ARTNEFST'—( £T0 lj ______ .30 Beeiny  Toke . ’,- Mostic & Loawd  Lient ’-—r*—‘
REGTUN “UFﬁmrtTON‘-ﬁENWGRTH' Rutaey Core  Bompie Lad Vene Test \’/
—————— mm Wt 7Y s St i 4 s e e et it e A o Wesh  Sampie - Torvaae
Hoke Locatm__?_EE_” : 0 2___ f:‘:u Cena [ ——— Uncanfined  Comnpresassn &
—1'&;.1-9 «--VE‘RW—‘““ Fud  Vone + iUndrained Traval e
Clate Orusod___,_m ; —SOCIE ST\EM”GER ______ 5 oter a Overbucton  Prossurs /,\.é_s
e YGEQDETTC {BOREROCE ELEVT = (947567 ——  Semwir Pomad corsonmss PO o e T
bsrom . o o L Tt Wotor  tobls { detians . Smmonnt ) X 3 ety
[Ponatmion Bossianon K. Y60 1t Wa biswn/ i1 Fastiseal “‘“:’.:“:‘11”:"“'“ temay
Deserrption Elevaton | Deoth 10 20 30 40 10 U™ 30
frvmpot Ciasaification Broar  Birength ——t & Semole
gy s o o oy v & Numoec
Racowmry %
: - PAVEMENT —{ 94,47 0.10 ] i
Caly i FILL, sandy gravel i q i
B 94,17 0.40 ! !
.| SAND, some silt !
' loose, reddish-brown, wet
.l 1
- luccasional coarse sand sejms
% 7]
- C)w 5 1 | 100
i
[ - }
e 3 & ;
. i A 2 | 100
e | ) N
e 90.46| 4.11 h | *
o+ 1 GRAVELLY SAND, some silt ! i
7l tcobbles and boulders §\ o
© ¢ very dense '62815;11:11 3
e - 3 100
~Y—{ 89.57 | 5.00 : ¢
L |
= i
J 2
Syt SN . 94
' ,f SILTY SAND, layered, wet 86.63 5:9 53 I e
i.1-] brown, very dense o { ,4 4 160
5 — .
BOREHOLE TERMINATED 88.02 6.55
1
|

s 1o Free watér encountered @ 6.5m. Level observed @ 5.0 m on completion.
2. Borehole was backfilled on completion of the fieldwork.




Borehole #: A
Project No: TB8S002G
Project: Storm Sewer Construction Cilent: Reg. Mun, of Hamitton-Wertworth
Standard Penetration Test ,
B _ Blows/30 Moisture Contert (%)
_ Description E g
E — P
= 3 § ;é %
%
gl & mzém‘apzp o 'l* v 0 ¥ w
0~ Ground Surface G489
PAVEMENT STRUCTURE
13 cmof Aaphak, over 38 emof | g4z
] \ Concrete. :
1 1 {ss| 7 ,\
: / \
e SILTY SAND FILL \
= Brown, opanic seams 1 o 5 2 Iss) ¢ |4
2] i thick, possibly native from
p 2.3 m (), mot, loose.
E 3 |ss| 4 | y
34 /
E s [ Jos] s | 4 /
i aawn \
4 Brown, fine t medium sand,
q; 11 brscas of gravel, moist, spoon \
- S wet &t 4.6 m, looee to compact, \
6] gon | 5 |S8] & b i
e Borehole Terminated
63
3
73
Drilied by: EMs Ocilling Asﬁsﬁf&m ’,"d,a E"“'M, ,mml e ' Hole Size: 150 mm
Drilt Method: Sofid Stem Augers Hamiiton, Ontario Datum: Geodetic
L8H 6N6
Drift Date: 930204

. Upon Completion: Caved and wet 3t 4.9 m.

by

Project No: T888002G
Project: Storm Sewer Construction
Location: King & Wainut 8t,, Hamilton

Borahole #: B

Client; Reg. Mun. of Hamfiton-Wertwarth
Prepared By: M. Leltch

Stendard Penetration Tesl

_ Blawera0 o Moisture Content (%)
Description E g
Tl 5 .
£ ¢ TiEle| £ ols
6l & e A N L D . I .
o Ground Surface 33
PAVEMENT STRUCTURE |
20 om of Asphek, over BS cm of
Crughed Limestons,
281 1 |ssy S ¥ :
4 SANDY SILT FiLL 2 |ssf 7 ; i
24 Brown, traces of crushed
5 Emestone, wel to moiet, loose, ]
3 B R N
3 0.9 N /

L2

»

Uy

[ JENSTVSSTINITENISRISERTIISEN O]

I SAND AND GRAVEL
4 Brown, wet, dense 1o compact.

&3 CLAYVEY 8117 Lhm

be Brown etiff.

3 Borshole Terminatod
73

]
Drifed by: Ele Drifing Aegfmsnzmm Hote Size: 150 mm
Dril Method: Sofid Stem Augers , mmx.au'smus rio Datum: Geodetic

;

Upon Completian: Caved and wet st 4.4 m,

Drill Date: 8902 04




E BE E NN e D

A, CUMMINGS

7-02-0137-2-3.0WG

Terraprobe

PROJECT No:. 7-02-0137-2

CLIENT: City of Hamilton

LOCATION: Walnut St. Hamilton, Ontario

LOG OF BOREHOLE 3

BORING DATE: November 26, 2002
ELEVATION DATUM: Geodetic

SAMPLER HAMMER, 63.5kg; DROP, 760mm

a SOIL PROFILE SAMPLES |PENETRATION
Qlu., RESISTANCEPLOT‘X\ WATER CONTENT
E 6& ’6 wl 20 40 60 & (%) INSTALLA
=P & |Eevfel 13 TION
Q|EZ DESCRIPTION < |oeerd & 3 SHEARSTRENGTHKP2 | INFORMATION
~ = [ i}
g|a= Bl m 32 5
= l&.’ ) 20 40 66 8 10 20 0
GROUND SURFACE 84.87
O 1 755mm Asphatt o
4 CONCRETE &
JT{FILL) Granwiar Base/Subbase -
b ¥ (X1
7 reddishbrmm; i
1 CLAYEYSWY rar
1] LB 1 [ss| 8 o
] 21s8| 8 o
2 1 N
1 tooss to compact, N
- reddish brown; IRER
4 SANDY SILT, {7
1 with seams and layers of fina sand 1 2 lss! e o)
3
; 4 |85} 2t D
] 1,38
4 END OF BOREHOLE a5
Ela
£ ]
Q ]
= ]
v
Q 3
b=
4 h
’.' 4
85 —
w 3
= 4
) ]
6 —
K
3
7 ——
8 —
3 NOTES:
] Borehole dry upon
~ completion of drilling.
9]
] SHEET 1 OF 1

LOG OF BOREHOLE 1 ~’
o Trow
‘Auger Sample X
SPT(N) Value 00 Project: Geotachnical Invastigation Dwg. No: 3
. ropos atermain Construction ; . _
Dynamic Cone Test King Street East (Mary Street Project No: HO 4362-A/G
Shelby Tube 'Yy Ht‘;"“ﬁe*”" tog Street Ground Elevation : m
Field Vane Test +8 amdtion. Untanio
Natural Moisture X
Plastic and Liquid Limit —_—
Penetrometer A Borehole location and datum see Drawing No. 2
o SE;\Q Depth o N Value Natural Moisture Content| © =E
2% ™ Soil Description Scale | 5 B L % Dry Weight £ |58
=~ ea70 miftlz ’ ‘{QSQ“‘ sgfa 10 20 30 & | s
Asphaltic Concrete - 200 mm thick
i
FILL: Sand and gravel, some slag, grey, || |- :
damp X
0.5
2
929 |- silty sand, reddish brown, trace of L
gravel, occasional concrete fragments,
moist 1 40 o v
4
92.3
SILTY SAND: Reddish brown, trace of |1:9 -
clay and gravel, moist, loose to dense
- 18 gio X
2
5
2.5 s1| o X
3 (10
, ! o
- becoming brown from 3.3 to 3.5m depth | o X
20.2 3.5 :
BOREHOLE TERMINATED 12
4 |-
| |14 ;
4.5
:
16 s
5 |
|
A |
6.5/18 ;

=
NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS,

1. Borehohadvanoedbysoﬁdsﬁammetstoakmﬂnaﬁondepﬁxds.SmmMards16.1998byLandtea Drilling Ltd.
2. Upon complation of drilling, ro cave, no free water,
3. Borehote backfilled and patchad upon completion of drifling,




LOG OF BOREHOLE 2 N | LOG OF BOREHOLE 3 ~
. Trow ) . Trow
‘Auger Sample X l Auger Sample » No: &
SPT(N) Value Project: geotecggi‘?vai lnvesgigactig)n ‘ Dwg. No: 4 SPT(N) Value OOC[H Project: gt%%tgggigva; :m:?;?a;“"" tion Owg. No:
Dynamic Cone Test !Grgg(')ssh‘eet gateslt’r?ﬁ:‘ Sg‘iet ; Project No: HO 4362-A/G Dynamic Cone Test King Street East (Mary Street Project No: HO 4362-A/G
Shelby Tube co i H“’ ‘fftg’““ on Street Ground Elevation : m l Shelby Tube so H‘grmgg“%g?aﬁgeeﬂ Ground Elevation : m
Field Vane Test +s améton. Lntano Field Vane Test +s '
Natural Moisture X Natural Moisture X
Plastic and Liquid Limit —_ ' Plastic and Liquid Limit —
Penetrometer A Borehole iocation and datum see Drawing No. 2 Penetrometer A Borehole location and datum see Drawing No. 2
Elov. Depth | o N Vatue Natural Moisture Content} o | _= - Elav. Depth | o N Vaiue Natural Moisture Content| o | =
53| %y Soil Description Scale | 5| 20 40 60 80 % Dry Weight g €5 ' bl Soil Description Scale | §| 20 40 60 80 % Dry Weight S E]
9 > R @ Shedr Stréngth’ | » ©
53| en m RS Pl 10 20 30 | & e i BT iz el 10 20 30 | & laem
Asphaltic Concrete - 150 mm thick j 1 \ l Asphaltic Concrete - 200mm thick !
F:“‘Lg':stSand and gravel, some slag, grey, | ; i NER FILL: Sand and gravel, some slag, Co :
! hsl 122 9 | X L brown, damp s |2 © L X
0. o ! ; . !
2 L l ) 2 |
4 o |
817 Pt _ L
SILTY SAND: Reddish brown, trace of | : . _ 90.8 —
glay and gravel, moist, compactto |1 35 o X I SILTY SAND: Reddish Brown, trace of H 12| o X
ense . clay and gravel, moist, compact to 4 :
4 P denss . P
1.5 | l x 1.5
- i . é«ith trt‘race rootiets from 1.5 to 2.0m u
e
- | 24 o] X w P - 16 14} o X
: 1 | E
8 i
2 5'a 18] G X i I - 2.5 |12| 0 i X
3 110 l - 3 |10
X X 3 o 5 X
- becoming brown from 3.2 to 3.5m depth| | [3° © X I - brown cemented sand seams from 3.4 — ; :
600 35 ‘ 682 to 3.5 m depth 3.5
' BOREHOLE TERMINATED 12 P { l BOREHOLE TERMINATED 12
Lo 3 i
i :
4 P 4 -
| {4 .a . 14
45 | l 4.5
" 16 5 [ 16
5 l S
B L : B
6,5[18 ! I 6.5(18 i
NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS, NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS.
1. Borshole advanced by solid stem augers to a termination depth of 3.5 m on March 16, 1998 by Landtest Drilling Lid. 1. Borehole advanced by sofid stem augers to a termination depth of 3.5 m on March 18, 1998 by Landtest Drifling Lid.
2. Upoen completion of drilling, no cave, no free water. 2. Upon complation of driifing, no caving, no free water,
3. Borehole backfilled and patched upon completion of drilling. 3. Standplpe monitoring well instatied to a 3.0 m depth (slotted from 0.3 1o 3.0 m depth), March 25, 1995 - Water Levet: Dry.
4. Borghote backfiled, sealed and patched upon completion of drilling.
) - . e




DATA INPUT:  B.MCLEAN 08/06/95

PROJECT I
LOCATIO Project No: SM 031428-G
SAMPLE Log of Borehole No. 6-1
l Project: Proposed Road Reconstruction - Phase Il
RIE SON. PROFILE SAMPLES f D N a om ‘.\ PR I 22| rezoveren Borehole Location: Wellington St. N, N of King St. E
Zol & 5 el B o N I-11 - Location: Hamilton, Ontario :14m N, 2m W of wood hydro pole #8396 .
IE & DESCRIPTION < |22 1o g @ [GHEARSTRENGTH v + Q.@|  WATERCONTENTPERCENT |81  iNSTALLATION I SO“"Mat
b=l F 5 foerm 2| 7|5 | cuien wnv-® U0l oW <3 Client: Sutton & Associates Project Manager: lan Shaw, B.Eng., E.I.T.
] g gl m @ 10 20 20 « ! ¢
. . . SUBSURFACE PROFILE SAMPLE
- Moisture Content
Iy W% A
v El o | & 10 20 30 40
. s S < E =
X O
GROUND SURFACE 91.a7 1 kS Description § 5|9 5 g $ | Standard Penetration Test
[T & 4 5 |2 Sla|E| 2] 21 5 |5 - emomm, -
TS CCATEr TR~ S g |a B2 &[Sl 2 & ®
50 0
_‘« ol gﬁ ™ _Ground Surface 91.29
- J ] % Asphaltic Concrete A81.02
1 el o ' 1 . Approximately 75mm /| ~
Loose, brown, SILTY SAND ™ 27 \\ Portland Cement Concrete / SSp1)18
% " ;o ms;;‘m();; LSLI)LT: occasional - 4 \'Approxlmately 200mm i i
T : B !
g g ‘ s |58 ° 4 :Granular Base ilaosg!SS} 2| 10 \
Ok % B0 3 4 'Appro;umate!y 150mm J ; .
135 szl | ] \ Sifty Sand Fill e : k
g8 6 y san 88} 3 |17
z § ] - 12 \‘Brown trace of fine gravel moist; - - ! =
318 % o GROUND WATER ’ K icompadi. o H
g E Very foose, brown, fine to e * oo} Duam”m‘omua o l . 8~ Sand - - et :
gt =} medium, SAND; with sitt layers. o — ATELEVN 87.72m . B{an . ) sst 41 7
3 sael | - . own, mgdaum to fme grqmed, trace of
3 L ——— 505 1 10+ to some silt, occasional thin layering,
5 5B |e l N moist, compact. ss| 5 ! 21
Compact, brown, fina to medium, B ol 12“:- \
SAND. ' - — . 14| 87.29
‘ El ol |55 wd  [JH smycey
Toose, brown, SILT. T1 0] | - Grey, trace fine gravel, moist, very shﬁ
END OF BOREHOLE 2 - p -
. 164 [ s6.00|S3| 6 | 27 [4045
s R 181 End of Borehole ~
. NOTES: :
4.6 1. Borehole advanced using solid stem
20 continuous flight auger equipment on October
h 23,2003 10 adepth of 5.2 metres.
s E l 22: 2. No free groundwater present at
1 compietion. Borehole backfilled with auger
R cuttings and topped with portland cement
24 — concrete,
l :~ 3. Soil samples will be discarded after three
B 26 — months unless otherwise directed by the
7 I8 client,
' 28+
8 -
' : Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.  Datum: Geodetic
130 Lancing Drive, Hamilton, ON L8W 3A1
Drill Date: October 23,2003 Phone: (905) 318-7440 Fax: (905) 318-7455 Checked by: IS
- e-mail; info@soil-mat.on.ca
! Hole Size: 150mm Sheet: 1 of 1
LOGGED: KG. l
DEPTH SCALE
110 50 Golder Assoclates CHECKED: J.G.M.




. e . o this margin rono‘ tor binding = .

' ' . ’ CONSULTING SOIL ENGINEERS
% PETO ASSOCIATES LTD. RECORD OF BOREHOLE NO. 2 SITEST ENGINEERING DATA SHEET FOR ROREHOLE 3 DRAWING 4 .
JOB NO. 69F 66 JOB NAME Vlest Avenue Storm Sewer TECHNICIAN__BG bratect o S T T -—
M 18/69 Corporation of the City of Hamilton, tGIECY Tl JELED EES
BORING DATE_ "2 - CLIENT___c/o_Proctor and Redfern Ltd. ENGINEER ___ 11 Project: % 0.0, it Tie E
- GROUND ELEV, _300.% BOREHOLE TYPE Auger Typeo BY__ € Loation: 5 LD Belty Te B
SOIL  PROFILE SAMPLES DYNAM!BCLO%)SN/% O%e#cmnnou B Haaiiton, Dnlaric fuger Sampia B
MiT W, ' calicoe Doo Rovoire Moo Cape Gamxl i
S STANOARD PENETRATION TEST :?:Sll;lé’u;ll‘f wL tale Locaticns Ses ul'ading ot | Lare :a\tyxe H
. ol <3 BLOWS/FOOT » Data Drilleds July &, 1989 Cone Test
QEPTH z W W & WATER CONTENT, w REMARKS LS ;
ELEV DESCRIPTION REIBER: P ———— wo W W Orilled By Sali¢ Stes uger (175 s 0.0.) Vane Test ;
ez " § SHEAR STRENGTH Cy L/50.FT. TER CONTENT %, Datus Beadetic Eorchole Elavation 83,590 4 Hatar Leval
o f@ % 30
SHER DECTAIFTIUTLASEIFICATION ey
Dark brown i
sandy silt £ill SS 14
moist . = ~
g5 | 0.3 i
; 89,47 § 0,18 i
62"  lLoose ss |a \ R er— ;
SILT/SAND. Brown i, LPACE Oy gravel, bf‘m‘f.’!
interbedded sandy ss |11 ' o lonze to campact, acist, laversd
and silty sand, n, ! L1
moist \
compact « wia
11'op P ss |12 , Q wie
SAND. Grey fine : Lo 4 ]
to medium sand, P o y :
wet SS9 15 ety at i 4 { 10’0
A P2 .
s |21 S \ |
Sl 8,00 | 280 l
1801 compact - i |
) TILL. Grey clayey|}, . A ,
silt till . * /] PN 3 ) i
*iA17 Iss |21 ST SILTY CLAY TILL, trace of exbedded sand 3 1 2 L
'R ol ad geaval, grey, saist, very stitf 17 |
‘P! ’l i I
o1 ics i
49 Lol sand and gravel decreasing with depth }
4 ¥ I L4 X
Yl4fE 1ss Jis [ |~ f1 1/} |
‘ HY M
1) Yol vei |
ke T 1 I
Wet 1 iE Tes 71s | T A dp s large gravel L5
4 n
// 10]TW |rusy TN - | 201548 . R PO - _
(I BOREHOLE TERMINATED
L4 ‘ A -
3646 Compact 1185 {11 © b
Terninated at
' 36 1 6"
WOTES:
i, Borehole was agist and open to 4.1 setres on cospletion.
2. Borehoie was backfilled on completion of the fieldsork.




LAGWGLO2 BHLOGS.GPS NEW.GDT 8/14/01

A& PETO MacCALLUM LTD. OG OF BOREHOLE No. 1
LOg Of B()reh()le 1 B S’  CONSULTING GEOTECHNICAL ENGINEERS - R o
ProjectNo.  HAGE-0060494-A DrowingNo. __ 4 ; | 0B NAME _Proposed_Sanltary Sewers. - Vineland and Vicinity R JOBNo, 26 P 153
Project: Geotechnical Investigation - Proposed Sewer and Watermain Construction  SheetNo. 1 of 1 LOCATION . Hamilton, Ontario : = - BORINGDATE_July 9/76 __ ENGINEER .ToRe
. . . . B BORING METHOD 44" Auger. {soli-) TECHNICIAN H.Ro
Location: Wentworth Street (King Street to Barton Street), Hamilton, Ontario - — PRV o Py ——— T LiGUtD LT "
- . ” . . PLASTIC LUKIT e Wy ' .
y w WATER CONTENT. .. ¥ o
Sample Combusttle Vapou Readng g : o DESCRIFTION 21 é e g’: DYNAMIC CONE PENETRATION  x :,M W ", z".,?t’.{%?&’é
Date Drilled: ~ April 28, 2001 Auger o Natural Moistuce X : DEFTH ) 313 § S g 3 | staparopierRATIONTIST S| (T o ¥ | AND REMARKS
7 . ey . : = o =] ¢ .
! o v od Puscandigadimt 0 : +gn |GROUNDRLIVATION: 398, 0 1F Bz | WU w VATER CONTENE R
Drill Type: Truck Mount Oynamic Cone Test - Undralned Triasial ¢ ® . V é's" 2% _ASPHALYT 7% CRUSHED STONE {o% i . ’
Datum: T % Soain = Flure : ’ ISILTY SAND: gravelly £ill, A B 1 Borehole dry
: Fietd Vane Test t Penetrometer A N ireddish brown, compact, 2 a0,¢ IS 1 . . : : . and open at
B yrgviiniforn, wet e — 1188 115 . completion
s 5 N ek Cormbtsis Vapow Readia Gom) 3] pvatorst T L TLTY CLAY (TILL)T  Brown €ff : )\ 1%
| & Soil Description BLEV.1E » w0 s w e S : fey brown, very stiff, - /":
tto m T | “sheax Swength Woa Attecbery Lirits (% Dry Weight) L] Weight ) «FoL., some multicoloured |-
- 83.33 : o 2 30 i . 13t pockets '/4 21ss j22 > _
B ASPHALT: ~90 mm thick laa24 EERI VRN : . 1220 .
o | CONCRETE {possible slag). ~ 190 mm . °/‘
. thick 88.05 . 1 o
PN /1 A B
FILL: Sifty sand, brown, fine grained, l , - 3lss 15 foY
- moist, compact ] ‘ , 12104 i~
+oddish brown from 0.610 1.2 m o eoTop.L reYe erith. e
. — 1 % - .- ’ heiom . [ ¢ 14 {8 {11 1 - . D
A i Borehole terminated at : :
Z - l 16'0%
- . 2h :
A
» - 2 o . . '.v,
3 . . 2
PEING ) ] 85.93 %
LHLL- 1L SILTY SAND: Light brown to dark biowrn, _| ! /‘ : )
FEr} 1| ovddized stains, damp to moist, dense ; / 3 o
i N Z .
1 — — 3 - : :
! 7 - l
1 % ol
s 7 3
3 8493 /‘ R
SILTY CLAY TILL: Grey, moist 184,83 7
BOREHOLE TERMINATED N .
Notes: . V
1. Borehole advanced by sofid stem auger l
equipment to & teamination depth of 3.5 m .
on April 29, 2001. A
2. Upon completion of drilling, cave at 3.4 - 4
m depth, no water.
3. In hole methane reading using MSA o
explosimeter. 0% methane. =
4. Upon completion of dritling, 19 mm (34 l o
in.) diameter P.V.C. standpipe instatied to o=
3.4 m depth, screened porton 2.1t0 3.4 m )
depth, bentonite seal 0.2 to 1.1 m depth R
and asphalt patch from 0 to 0.2 m depth. : l ’
Water Depth 0 . l
Trow Consulting Engineers Ltd. Time Level C‘a')e
428 Millen Road peTeT {m) o
Stoney Creek, Ontario, L8E 3NS May 7"200‘ 3230 NOTES:
- |-. Telephone: 905-664-3300 i . -
Tr ow Fax: 905-662-4144 ’ ‘
E-Mail:  hamillon@trow.com : .
@ Lvl . CHECKEI BY: ° KK
[® ’ i 304 @ MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA
i
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A% PETO MacCALLUM LTD.

Y’ CONSULTING GEOTECHNICAL ENGINEERS

JOB NAME ___Proposed Sanitary. Sewers.-.Vineland and Vicinity

JOBNo, 16 F 153

LOCATION .- Hamilton, On tar;ol,
BORING METHOD ... 45" £1ight_auge.

BORING DATE - July 13/76 ENGINEER o TeRe
TECHNICIAN T Re

SCHL PROFILE SAMELES SUEAR STRENGTH Cy a LIQUID LT WL
FLASTIC LIMIT e WP
el 8 l« 13 WATER CONTENT—o W GROUNDWATER
DESCRIPTION Z 1 E 1E] & | 23| DYNAMICCONEPENETRATION x| ' wy v - ow OBSERVATIONS
bErTH . 6l 151 ¢ g; STANDARD PENETRATION TEST ¢ | Do . ANDREMARKS
- ey - N . .
=1 et Z [ . . 8 Y
GROUND FLEVATION: 986 4 = 2z n Wowoor. WATER CONTEN %

'g* R* ASPHALT& 6" CONCRETE BASHUY.
ILTY SAND: £ill, probably O

»
Ll
bl

cadbase material, loocse N

o compact, saturated L 1iss |9’ X ) ' /)
N 4

;
"

8s j12

atasn
%

ia

ILTY CLAY (TILL}: grey,
Etiff to very stiff in
iltier zones, W.T.P.L.,

ss |13
rruite gritty 21543

After Sad cave 7'

Water 6'8"
(perched in sand
£111) .

e ssjiz| | v N 3

——-{8orehole terminated at
6 1 sﬁ . .

Cave 14'6"
Water 11°6"
{mostly saturated

Note: Borehole

anticipated
location due to
parked cars.

sands) B 1:

noved 60' west of}

NOTES:

cucekenpy. Kk

Lemigsod i @MEMBEK OF THE ASSOCIATION OF CONSULTING ENUINEERS OF CANADA

.

.

LGG OF BOREHOLE No.

A& PETO MacCALLUM LTD.

S’ CONSULTING GEOTECHNICAL ENGINEERS

JOBNAME __Proposed Sanitary. Sewer. - Vincland. and .vicinity
LOCATION —Hamilton,. Ontaria :

JORNo. 16 F_183
BORING DAYE _July 13476 ENGINHER TR

BORING METHOD _4%". £1ight auger ... ' TECHNICIAN TR -
SO PROVILE SAMPLES SHEAR STRENGHCy o) LIQUID LIMIT W, )
- - . PLASTIC LIMIT. Wy
PRI g WATER CONTENT. W ¢ ATER
. DESCRIFTION 21E 2] B | 22 | DYNAMICCORR PERETRATION =i 1wy w " ORSFRYATIONS
D¥PFIH % =13 E ﬁ" STANDARD PENETRATION TEST # § - : AND REMANKS
: et Loty L34 5 -
0 OTJGROUNDELEVATION:  983,2 Bk 8z 0 e s MATER CONTENE
01 8Y 2 ASPUALT 6% CONCRETE BASE {y<:® : .
2" QYCRUSHED STONE: ’ . v Jetion”
ﬁ "B ILTY SANDI FEIT T TTTTTIIEN - pon completion . .
ILTY CLAY (TILL): brown o4 |280 1158422 fiole open and dryq
o grey brown, very stiff, [}l ) \
TP L., quite gritey, § 0N
humercus multicoloured silt |}, )
seams and pockets. *».;; 2]8s |28
f/ 1275.
23
rernare T I /
becoming grey, stiff, A.P.LIL - 34188 111 '
some silt pockets, shale /
fragments, gritty to depth. KO tHogplalss 111 :
% i
- . W ss j10 | | %
—Borehole terminated at .
166" 265
Note: Borehole - -
located 20°' south
of anticipated’
location due to ..
overhead wires.
NOTES:
i cueexep oy JSE
phi 1 e &) MEMRER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA



I SITEST ENGINEERING

DATA SHEEY FOR BOREMOLE ... DRAWING o e e e e
L puERY o )
Proect oo 203 Your Moo Fold ' Lsborstory
__ PROPGSED SEWERS Y00, ol Tobe e Mot Mators X
KING STREET @ GAGE .00 Suity W B e Moot & Lowd Lemet ""‘"‘"‘O
t —_—— Botery Cors Bowos Lt Vo Tomt
—  __HAMILTON. ONTARIO o o otk Sumepte - G‘B
Hels L SEE_DRAWING NGQ: 1 5" Die. Come e + “‘"“"“‘::".‘:"
Dte Dt APR_Q7. 1989 oo VERTICAL . oo = . Frosroneiiy ol Q
Oeioe wy . S0LID STEM AUGER (165 MM 0.D0)  tenster maros 1pravmem) ") Swwen ot Foriors o
oeeom — _GEODETIC _B87.564 METRES _ ____ wew ttkisim e 3. 3
ot Rostom. 6, S50 R e beve s R sl % 2y :_.:?"""" it wegte
1 20 30 4o W 20 30 | Bewk
Duaceiption Elovatiasn Dupth e
Symaol Tla—;lf:—ﬁ;a_ e Beot M@ 500 150 200 ‘ & Fhber .
S e 187.38 {0.18 ‘
87.13 {0.43
FILL, env
BOME FINE BAND & SRAVEL
COMPALT /VERY BTIFF 1 i
BROWN TO GREY, MOIST
7-
85.89 |1.67 1 % ? 1 75
SILTY CLAY 5 ? 1
EMBEDDED BAND & GRAVEL ‘
VERY BTIFF, BREY {
HOTTLED, HMOIST :
3 i 5
(£ 10 X é 2 100
\ /.
\
i,
4 Y
\
C Y ; 3 100
~ .z 1%
\ /
/
82,23 |5.33 T~ , -
SANDY GRAVEL ~—%-482.00 |5.50 \Si\;é\ ? 4 100
BOME SILT L CLAY - : // \ 4
NUMERIRJS CORBLES b \‘ Ly
DENBE, DARK GREY, WeT ( 13{ % 5 100
~ABASOLTNE BATURATED) et 81, 16 10,40 << i .//{.
SILTY CLAY TILL \ {
EMBEDDED SAND & BRAVEL 7 \ }
STIFF TQ HARD ‘
BREY, MOIST i 7
3y i g 6 20
8
BOREHOLE TERMINATED }79.48 [8.08

Moty

2., BOREHOLE WAS BACKFILLED ON COMPLETION.
3. BOREHLOE WAS RELOCATED TO THE SOUTHEAST CORNER OF KING/GAGE.

4. ACTUAL ELEVATIONS ARE SLIGHTLY LOVER THAN SHOWN,

1. VATER LEVEL OBSERVED AT 5.5 METRES 1/2 HOUR AFTER COMPLETION OF BOREHOLE.

I SITEST ENGINEERING

2

DAYA SHEET FOR BOREHOLE o DRAWING - e o o e e
CBHERT o O s
Svoenct Moo BAOR Ve Mo ) #rotd Laboestery %
rmec . PROBOSED..SENERS 0.0 Spit Yubo B Notoral  Wossture Rl
. 1.0 broly T e * oot & Loawed Lama
tocotn KNG STREET Q- FBASTBEND e ) Cors Somete Lot Vors ool O
e = =HARILTON,ONTARLD o Torvane 5
Woie Lacaten _ SEE DRAVING NOs—d o ¥ O O, + Uit T
Onte Drtied APR_O7 1988 —mr Holt _VERTICAL-—  prames e b Provanil .,@,
Serom ot Feilom
Dvtied oy — SOLID- STEK-AUGER 4185 HM—0Dr)  Somvier Woshas corsmem) " o .
Dotwm . GEODETIS-£8 432 -METRES ———— Woter  Table {dofiete. coparsnt § I - &
otabion R, 6. 190 ks Mom/ R (%, Ory waaghd) fkat suagid
ip % S0 4p 10 20 30 | Semel
Dencrigtion Elovetion Dgpth ——n
Syl Clossification g e Bhoac uw 100 sso 200 [ [y & Nl .
e 89,28 0.15
s 89.08 1 0.35
JdJFE
g SILT
/ BOME BAND AND CLAY 1
I+ HOTTLED BROWN/OREY -
d K MOLTI-COLOURED, REDDIEBH DRPWN
M. COMPACT, MOIBT 14 ; 100
: 9 X /
. f 2 ‘
PR I
. }
4 ¥ \
% {
E 3 l
8.23} 3.20 /
SILTY CLAY TILL Q 14 A g 5
EMBEDDED SAND & BRAVEL 1 .
THIN NEY SILY SEAMS | .
SBTIFF, BREY, MOISY 1 4 )
}
J 7
14 X 2 100
5 ? L %
\
3
{
\
&
b a X : é’ 100
i /4
BOREHOLE TERMINATED | 82.88{ 6.55

5 W0 N e

. BOREHOLE WAS MOIST AND OPEN TO 6.0 METRES ON COMPLETION OF BOREHOLE.
. BOREHOLE WAS BACKFILLED ON COMPLETION.
BOREHLOE WAS RELOCATED TO THE SOUTHWEST CORNER OF KING/EASTBEND.
. ACTUAL ELEVATIONS ARE SLIGHTLY LOWER THAN SHOUN.




S

! AWING ... e e ot o

SITEST ENGINEERING DATA SHEET FOR BOREHOLE C"!!m‘r P

et Re DSI03 Yo M) Fiakd Labarotary

#ewer _ PROPOSED SEVWERS V0D fem T R o Satpral Momptert X

coestan _KING STREET @ GLENDALE _______ Ffio sab e  ——  Jg - —— o

 _ HAMILTON. ONTARIO o — @

boin tocome SEE DRAWING NO: 1 # bwiow — Uemsbont Compomon 4

Undvomod  Triowind
ome Owied APR 07, 1988 __. e VERTICAL % ™= ; oeend e

poes w_SOLID_STEM AUGER (165 MM 0.D.)

Bonpler  Poshad tprosed)

H Wy

patve __ _GEODETIC 90,078 METRES _ __ __ __  wewr osthuiomoommem? 3. 3 R
Pongasgn Fumisugy, M, S50 0 B3 bieams 6, Ty el e et wagie
Syt lon Ciovation | Depth 19 30 _“:° o w0 20 30 | Ssmple
iaseitication st pog Bhoor Bupeth 305 1850 20O oty & Mumdowr .
—WEPRRCY BYIB IO
| COREETE 89.83 |0.25
SILYY CLAY 7]
AOTTLED BROMM/GREY 12 4 1 |100
1 Q ¥ ]
STIFF, MOIST ] \ ﬁ
88.68 | 1.40 \ \
SILTY CLAY TILL \)26 \)t Z 2 75
EMBEDDED BAND & ORAVEL 2 3 //
THIN WET SILY SEANS / t
P BOPEL, o o e ) ‘
e / \
3 \ -
dis X ?' 3 |100
{ 4
. .
7
> &1 X ? 4 | 100
P 85.13 } 4.95 /
BOREHOLE TERMIKATED |85.05 |5.03
e— — I

BOREHOLE WAS MO1ST AND OPEN TO 4.5 METRES ON COMPLETION OF BOREHOLE.
BOREHOLE WAS BACKFILLED ON COMPLETION.
BOREHLOE WAS RELOCATED TO THE SOUTHWEST CORNER OF KING/GLENDALE.
. ACTUAL ELEVATIONS ARE SLIGHTLY LOWER THAN SHOWN
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PetoMacCallum Ltd. Terraprobe LOG OF BOREHOLE 1

PROJECT No: 7-03-0122-6 BORING DATE: September 24, 2003
LOG OF BOREHOLE NO. 1 CLIENT: The City of Hamilton ELEVATION DATUM: Geodetic
PROJECT Watermain, Sewer and Road Reconstruction OUR PROJECT HO. 02HFO51 LOCATION: Edgemont Street . SAMPLER HAMMER, €3.5kg; DROP, 760mm
LOCATION London St. N. { Dunsmure Rd. to Roxborough Ave.) BORING DATE 2002 07 20 ENGINEER P.Cullen )
BORING METHOD  Continuous Flight Soiid Stem Augers TECHNICIAN M. Rapsey 8lu SOIL PROFILE SAMPLES zggg%ggfg" or
Tide WATER CONTENT
SOIL PROFILE SAMPLES SHEAR STRENGTH C, Al LIGUID LIMIT. w, I 8% 5 w 0 40 & & (%}
50 100 150 200 PLASTIC LMIT— W, = s {ELEV.| & INSTALLAT]
= £ o GROUND WATER e L. & Flwi> LATION
DEPTH DESCRIPTION 2 1 2 | &1 o |9 Y| omawcconepenerranon x wl':,”ERCOyEW w, OBSERVATIONS SlE= DESCRIPTION < |pePTH % g TR sTRENeTIS " = i INFORMATION
" D1 S LR & | @ F|STANOARDPENETRANIONTEST 8| L gy AND REMARKS Ziwz s s 7 e Gt
o > &~ B ola {m} = 'z
METRE 41812 g BLOWS/0.3M WATER CONTENT % 1% g :
GROUND ELEVATION 8060 b ] = 040 60 80 16 _ 20 30 12 20 4 & 0 20
CIL28 pAVEMENT STRUCTURE: 130 mm 157
asphaltic concrete over 110 mm |10 0 ~]-SROUND SURFACE $0.68
‘g@nu@r “A" cryshed fimestone } . 3 TARmm AERNER 2 U R VS °
SILT: Loose, brown, fine sandy silt, : 1188 8 ? ] Zﬁt‘)’" Congrete ALLT N—
damp 1 Granular Road Base 030
o 48 5T 0a . as 2 2|88} 11 o
CLAY TILL Very stiff, browm, silty 2 E — 0
clay, some sand and gravel, low to X ; . (FILL) ::::‘ :
240 L medigm plastic DIBL_ . _1FH 1 — oo 3fssis o
becoming grey, A.P.L. ¥ 3 Fim, brown and grey: e de%
4 % 1 CLAYEYSiLTtoslity clay, 0K
31851 17 & ) 1 trace topsol, some sand and gravel with AL
360 Al & 1 plecesofshate
} Upon completion of augenng, k 4 lsst «
gggEHOLE TERMINATED AT 10 water, no cave 3 ©
80m 2 —
] 51ss| 12 G
3 stifto very stiff, brown and grey;
3 —] SILTYCLAY,
1 trace sand and ocassional grave! (TiLL) s
- 1/ 6{s8s}16 e}
] A1 stz
4 END OF BOREHOLE 3.5
Ela
3 -
2 ]
S ]
S 3
S 3
& X
¢ 3
s
w 3
= J
Q N
6 =
7
8 :
Z ]
= i
s R
5 ]
o 3
< 8 —
Q 3
c;) 7 NOTES:
- ] Borehola dry upon
4 4 complation of drilling.
Y B
N X SHEET 1 OF 1
NOYES
CHECKED BY /Q/‘

BHLOG WITH PML LOGO 02HFO$1D.GPJ PETOMAC.GDT 200208 12




SITEST ENGINEERING

DATA SHEET FOR BOREHOLE ...

1

o v o A s

DRAWING . -7

CPMEEY e OF manssal

Piamct No . __.8_232 ______ (YUt M. o e e s —d Fisld Ladoretory
Pawee _ PARK _ROW . SEHERS FOD S Tube e - Maturst Mogtucs b 4
" et o Prasisc & Linerd  Lumit s
tocavon PARK RO STREET . ___ ______ ST S ’ e <
w- - ~HAMILTON,  _ONTARIO . ... __ ___ .. Mper o Woen Sompis A Tervens 4
Woke Locaton__ SEEDRAWING NO: ¥ o Coe 4 et T >
Owe Outied__ JULY. 13, 1987 Ho VERTICAL . oo "™ I S ressos g o
Dutied by _HOLLOW- . STEM—AUCER-—80-muu-L,Dye  Semsier Pushes iprvemms I8 Soam s o v
Dot . GEODE D G oo e e e e e s o e e e e Water  Tobie {definds . mpparent } S SR, Bemaitivity
{Pomstronen Resatirne. N. 310 Ba blosar It ettt ot Sorie  Zobarioms Leons [R—
Symbot Description Eievation Depth hhd 20 30 40 10 20 a0 Samole
Classification Shear  Bicength Bensitivity Troe & Navde
; - Recoviry Y
ASPHALT
0.10
CONCRETE 0.25
SILTY CLAY TILL v
embedded sand /4
and gravel 1 20 _{‘ 1| 90
occagional cobbles
brownish grey
very stiff to hard
occagional red 2 i \
ghale inclusions 7]
% .
grey @ 1.8 m 33 4 2 | 100
3
4
4 23 /| 3| 100
/
22 ; 4 100
BOREHOLE TERMINATED 5.03

et

Notea ],

Borehole was moist and open to 5 metres on completion,

2. Borehole was backfilled on completion of the fieldwork.

e

Borehole Log

4

=

Trow Lid
Auger Sample ) Natural Moisture x .
SPTMNMVale O QR  Plastic and Liquid Limit  +—0 Project SeWer Construction Dwg. No. 2
Dynamic Cone Test — swmwwe Undrained Triaxial at % Wexford and Monterey Avenues
Shelby Tube eom S:es':i:‘rgir: E;?fus:e 15-%5 ' . Borehole No.
Field Vane Test *S penetrometer Hamilton, Ontario Project No H4462-G
Lab Vane Test t Hole location and datum see drawing No. 1
ol § g (ASTM) DISBE-CSA AT19.1) Naw:’: Mogzmrécjmem Natutal
w| ¥ Soil Description ELEv. T 2 40 80 80 %};‘gg"{ge‘;‘g‘;‘]“s Weight
Li o m] Shear Strength MPa wiim
20 - 92.8 o e L)
P |90 mm ASPHALT (304.5)
F1460 mm GRANULAR BASE CRUSHER-
¥ 'RUN LIMESTONE -]
FIFILL-silty clay,wet,firm
Pl — 1
F
F
7 X
£ 90.8
7 : (297.9:
/{ SILTY CLAY-brownish grey,with
traces of sand and fine - 14 20.3
IAgravel, very stiff = 7, (128.
/r‘" . - 3
< 4 20.0
/%__ - / (127.
/A . 88.8 .
/ SILTY CLAY-grey,moist, firm (291.4)
l/f - 87.78 | oI
RMINA : 5
TERMINATED (288.0)
NOTES: :
1.j Borehole put down uncased
~with continuous flight augey 6
equipment on September 28,
. 1982, N
2. Water level at 1 m depth
~on completion. 7 7
L ] 8
- — 9
g - — 10,
S
=




BOREHOLE LOG A
TIT REGIONAL MUNICIPALITY OF
1
prouECT No. H2377 BOREHOLE No. DRAWING No. PROJCT LT} TONWENTWORFH - s0mmG _BH 1-3
Ty Whamock Hersey PROPOSED SEWERS, GROUP_3 pace Lo _]
PARKDALE AVL,S. 'R :
AUGER SAMPLE B CONTRACT MO » AT QUEENSTON Rp.. ~  None
prosecr_ broposed Sewer Installation,. op geLit TuBE —0—0—0—0— B NATURAL MOISTURE X BORlNG LOG 050319-C700-435600 HAHELTON H.S.A
Locarion. 3 Intersections 27 1B, SHELBY TuBE H—d—i—% U PLABTIC AND LIQUID LIMIT o0 = VTR DATUM —CropPTie CASING """ " ¢
amile omtard 2 DIA. CONE R cww'"w 6 sur seoom ARBREVIATIONS
amiiton, Untario UNDRAINED TRIAXIAL AT : WALLED OPEN (SHELIN G5 GRAW SPE AMA(YMS K. PERMEARTY . cm/s
:::’:!::sr AND SENSITIVITY (S) +:‘ OVERBURDEN PRESSURE -@s :;':o"" ety & s o :Euc:u“o:\:cm
h ’ €
HOLE LOCATION AND DATUM SEE DRAWING No. t % STRAIN AT FAILURE J e | wos1 o ROck comr
v z PENEYRATION RESISTANCE NATURAL MOISTURE CONTENT| | NATURAL K STRATIGRAPHY TESTS SAMPLES
€1 8 erev. | E AR~ :;"W‘(:g- AND uNIT : UNORAINED SHEAR STRENGTH - APo
. A . ) AYIYE Mt
Y SOIL DESCRIPTION Feer | 8 M onean srenet s % SRy WEIGHT rer NER | e e pucone i .
Al A AL AT 305.4 10 20 30 § 3 5 L @ REMOULDED v mowDE | B é « 1z loz&
2 ASPHALT 0 z iE DESCRIPTION 1« e <§€
S 4 7" CONCRETE f— — | 304.7 §13% ooy | E9Y 15 l3%¢
XL » g GROUND SURFACE $ [Qwae UOUD T A PLASTE = £ £l [55o
: ] X URFACE CONTENS - W E\m-w‘x Aum W % o v ¥z
SAND:fine to med.,silty, occ. | 94.4 ASPHALT 90 o s T 103 T Ve £
¥ 44 » P
oravel sizes, red-brown to brown, 3 - - « ®
et to moist, (compact) - {299.9|5 | = (Sn\mr"rr 150
S T R s - AND AND GRAVE
STLTY CLAY TILL: sand and gravel ; = ‘ AVEL 370
sizes, horizontally layered, i - ).61
some silt pockets, grey, moist to " 1 ERY STIFF TO HAPD

very moist, (very stiff) BROKN TO GREY BROWN

{”H

fond
u
(92
sy
PAS]
12
to
b

AN R

- SIITY CLAY
- 2 © ss2{ 72| 71
‘s — TRACE SAND AND GRAVEL et Bl I
- 3
[ Jy , - 20} —19¢.41
TERMINATED 1283.9 g — 3+43 & S0, X?SS 83175
NOTES : - 4 HARD RED BROWN,
25 - AND GREY
1 !|Borehole advanced uncased by - SILT
lcontinuous flight auger equip- — LAYERED
ment to termination at 21} feet - ¢ TRACE SAND AND
depth on Sept.7/86 by S.0.I.L. | 30 - GRAVEL AS4|- n7s
2. [Water Level Records: j -
ELAPSED DEPTH TO HOLE OPEN : g
TIME W.L.(ft) _TO (ft) 28 6
on dry 19.5 ] —
completion —
~ — 192:9 g
= 6.65‘1 °n >S5 f1oof100
40 -’ END OF BOREHOLE igg
= BOREIOLE DRY UPON
- COPLETION
45 -
50 -

\1, William Yrow Associates
e (Hamittnn) {1
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N LANDTEK LIMITED

Notes: 1. Borehole was dry and open to 3.0 m on completion.

) LOG OF BOREHOLE NO. 2
Consulting Engineers
Project# [99075 Drilling Date 20-Jul-89| Drawing No. 3
Client: Region of Hamilton-Wentwarth Drilling Method [x] solid stem continuous flight
Project.  |Proposed Watermain Construction [ ] hollow stem
. Location: |Bell Avenue, Hamilton [ ] diamond drill
{Bench Mark:| Geodetic Contract Drilling Co. Geo-Environmental Drilling
E GTRAT/ g
SOIL | eev |3 STANDARD PENETRATION TEST SOIL MOISTURE PROFILE DATA &
DESCRIPTION v ) T e N Veive = biows per 300 mm penatratior COMMENTS
95.0 0.0
75 mm of Asphatt over 126 mm Concrete 0.0 201 40 | 80 | & a0 | 1o | 200 | 3do
S——- X T T
TILL (Halton Formation) )
silty clay, grave! sizes, brown, red e
shale fragments, grey fractures,
. -1.0
red-brown, moist §81 T Q P
(Stiff to Very Stiff) —
882 \
=20
18 € 148
E
£
—— £ -3.0
Q.
&
ssal O
91.5 *20 $ 198
BOREHOLE TERMINATED 35
4.0
5.0
. 6.0

MOUNTAINVIEW GEOTECHNICAL LID.
22

r1—703 mm Sand and Gravel u

Auger Sampie Naturat Moisture X
SPT (N) Value [e X} Piastic and Liqui¢ Limit  —0 Project _ b roposed Storm Sewer Dwg. No. 2
Dynamic Cone Test Undrained Triaxiat at 9 {
Sheiby Tube Overburden Pressure 15@5 Queenston Road Borehole No ~ 1
by Tu som % Strain at Failure 10
Fieid Vane Test *S5  enetrometer A Hamilton ProjectNo 50145
Lab Vane Test t
N Vai Natural Ma) Content
G 5 g {ASTM) DI5B6.COA A119 11 g - conten ”a’r:;”
wl 4 ; Soil Description BV T 20 ) 60 80 O et A Weight
Ly 0 ; m] Sheat Streagth MPa v
i O 99. 1} 0 20 30
——_89%mm Asphalt e N T I I oo
R :
] 165mm Concrete 1 1T 4+
98.6 ~ iy
MY

L Fill - silty clay,gravel _
sizes, cobbles & Boulders,
Shale fragments, organic
POCk.etS' Reddish"Brcw'n' n
moist, (soft to firm)

bhale - weathered
—changing to sound Shale at™
4.9m, Siltstone layers, red}
(hard)

End of Borehole

| Notes: ]
1) Borehole advanced on
April 2/91 using ]
continuous Flight Solid
Auger Equipment
—2) Borehole open to full -
depth and dry on
- completion. —

94.9

94.1

......"._‘._,.. NS

AN

AN

ALY

o




— -

MOUNTAINVIEW GEOTECHNICAL LID. ' AgOUNTAINWE W GEOTECHNICAL LTD.
8

Augsr- Sample

Natural Moisture x Auger Sample Natural Moisture x
SPT{N) Value oNe) Plastic and Liquid Limit  +—o0  Project Proposed Storm Sewer Dwg. No 3 SPT (N) Value OO0 Plastic and Liquid Limit r—;-o Project Proposed Storm Sewer Dwg. No. A
; f oy ] Dynamic Cone Test Undrained Yriaxia! at
- Dynamic Cone Test gsglgg‘,gg: g'a;;:l;et isds Queenston Road Borehole No. 2 Shefby Tube eoem OvebudenPressue \5@5 Queenston Road BoreholeNo __ 3
Sheiby Tube OO m o plsu . : —e _ % Slrain at Failure 10 .
Field Vane Test *3 peneliometer A Hamilton Project No. 50145 Field Vane Test +S  penetrometer A Hami 1ton Project No. __S0145
Lab Vane Test t Lab Vane Test t
S N Value Natucal Mossture Content Natoral 3 ASTM D?Sggg§A A9 1 Natural Mossture Conten Natural
M STM} D1SEE-CSA ATIS 1) Y ’ G , ) ) ) J and e
w 8 Soil Description ELEV. % B e e ’3}'?5":2«“?“?}'5 viegh wi 8| Soil Description Rl E 20 &% 8 Lttt bt wegn
L 0 . m :'\ Shear Strengih MPa ° Dy wed o t o . m} Shear Streagtn MPa wNemd
P 99.51s 10 20 30 e L 99.31, . i9 29 20
—1 230mm Concrete 99.2 ; ; —1__255mm Concrete 7 .., i
Shale - weathered to clay i : : ‘ 255 Sand & Gravel y— 7% o :
_consistency,gravel size, | . : gl ‘ | Silty Clay Till - gravel _| . . : R
Siltstone cobbles,moist 1 ; Sizes, Limestone boulders, " :
changing to sound Shale at Red Shale and siltstone L
—3.4m, Red, (hard) — |~ fragments, moist, reddish=| #
- z
. . = brown (hard) Z
- - 2 — — 2
- p— 3 - -~ 3 1
= - ; : 96. 1 - z
nens - £ Silt Till~ occasional ; z
| End of Borehole ___ | 9¢.0 ‘ 4 . = —gravel sizes, red shale — =
fragments,oxidized olive-
B - 4 —prown, moist, (hard) — 95.4 |,
Shale - siltstone layers
. rai] (hard)
| Notes: . — = End of Borehole — 94.7
1} Borehole advanced on
April 2/91 using - _ 5
—  continuous Flight Solid™] 5
Stem Auger Equipment ,
~2) Borehole open to full - : - Notes: - "
depth and dry on 1) Borehole advanced on
| completion. _ . .. April 2/91 using -] 6
- continuous Flight Solid
Auger Equipment
- - ~2) Borehole open to full
depth and dry on
= — 7 — campletion. — 7
- — 8 - — 8
- — g T e 9
e — ~ -
+
- — ; = - 1 '
il
L




. . this margin reserved for binding
a SO’ PROFILE SAMPLES zzxxcmmrmmn \\ HYDRAUL;C :uououcmec TIVITY,
. ;, % 3 3 , BLO¥S/0.8m . § ? PIEZOMETER
: 8¢ g ; A X : - : . . gE o8
€. M. petO associates ltd. 25l ¢ DESCRIPTION o B g g% HEAR STRENGTH v +0- 9| YATER CONTENT. pERCENT 18 o) TN
o . g ),
SOIL ENGINEERING SERVICE - TORONTO, ONTARIO 4718 £ | v HE 2 N femv.- @ U~ O oL, <3
BOREHOLE LOG 5 GROUND SURFACE 92.00 , B
] >< 0.00 Back( 111
. 5 o
Job Name ... Redhill Creek Sewer Job No. ... 8118271 Borehole No. Granufar road baze.FILL. ><
Client ... ty i Casing e BX ,,,,,,,,,,,,,,,,,, Boring Dote v A ot.20]
Elevation 269.8 Compiled ByJFG ...................................................... Checked By .oo.oooovveeoeen B, 3 1 N 0.80) . gg s 7
- i
SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS ;<< e
% A.S. AUGER SAMPLE v.T. IN SITU VANE SHEAR TEST .
2 uoisiureeo C.5. CASING SAMPLE c. SOIL SHEAR STRENGTH LBS/SO.FT. 50 %
N AR $.5. 2 STANDARD SPLIT TUBE SAMPLE w.L. WATER LEVEL IN CASING >< {50 8 ) MH ,o}é
B S.L. SPLIT BARREL WITH LINERS W.T. GROUND WATER TABLE IN SOIL 9 g%
B orstursen S.T. THIN.WALLED SHELBY TUBE SAMPLE - W.T.P.L. WETTER THAN PLASTIC LIMIT >< é
W.5. WASH SAMPLE D.T.P.L, DRIER THAN PLASTIC LIMIT Flim to stifd,grey »l ity olay, | %%
- LosT R.€. ROCK CORE trace to some gand and eraul,>< 3180 s ol } - %%
SOIL DESCRIPTION COLOUR é’..‘:.:'.i;', TJL%;‘ Levend bc‘:;fi'::: S:F:‘:‘ :é:':”i‘; WATER LEVELS & REMARKS ;;:t‘ ereanics (rood and 9“”>< - é
s u g .
GROUND $URFACE >< 4531 19 gé
Sitty fine sand - organic Red brown 10N I5LCLS Very moist >< B //
Clayey silt Red brown it C.g Very moist /é
Ctayey silt - fine sand Red brown Loose ta 4 . A 3 X_S'S_ ¢ 278 Very moist 4 >< 50 %%
content Compact FARMEN AN _— - HF Sioo| 17 St ! ]
River Gravel Red brown 49T .S Saturated §g >< - é
Highly weathered shate Red bhrown Extremelty &6 8.8 93 9.3 .. _Moist . gg | 4 87.49
T A ; ¢
Dense 3 — — - 2|5 Red-brown sand,some gravel. N 4% e po! 8 g
...... — 5158 FiLL. ] 7
‘ ~}.__Rust pocket at 9 feet. <18 § 5 06.70 éé
Quecnston shale Red & blue Recovery 959 MH P 50 g%
il _ _ _ | Odd broken seam gg >< g%
| ' °le ]
. .
L 7
Y (8317 b g
Thin gypsum seam o .. - R %
Queenston shale e e Recowery. 100%__ >< %g
e = e s e e o R 7 Fitm to sli{f brown to gray é%
clayey 2llt, some sand, trace >< %%
- e o T ) T gravel,some sandy slit %g
pockets/layers,o¢c. organics. >< g
FILL.Topsoll layar (about >< o120l 1o %
—_— — J N S 0cren o
Fissure at 22'10" - 22! ) 8 2 1hick} &t &n depth. %o gé
Queenston shale Red & blue Recovery 100% >< /%
Soft seam or fissure at 25'G" ] « 256"~ ¥ %%
- 7
Q019 ‘ X %g
ke B 7.
ML .
Boring Terminated at 2812 Note: srrows denate >< ] go 19 o /é
soft seams o %é
: Vi
WATEH CONDITIQNS. 10 e e &—fﬁ—'-:‘—;— — e | — — — e o — 2
Date Time Depth Dept DapiH Remarks CONTINUED ON SHEET 2
Casing Hole Wate N
Jan. 10/62] - Q' 4'41" 3t Hole should be at 6 {t._sezpage. from
J 11/62 10 0 8 4"*“ Q AQQ’ ::ogi PERCENT AXIAL STRAIN A¥ FATLINE
an, 130 a. m. ' ! 2 : . '2' by :
30a. m 18 62 S:Si 2 tolowar W.T. below 62! by DEPTH SCALE LOGGED RF
10-31 a. . g 18" 3 1: 60 Golder Assoclates CHECKED ASP
10:36 a. m. 8 18 3T
12:30 p.m 8! 18! RIAN




. ; : *’1 oR it
SOR PROFHLE . SAMPLES | DYNAMIC PENETRATION ™ HYDRAULIC CONDUCTIVITY, f4 FR~FRACTURE F=FAULY SM-SMOOTH FL-FLEXURED e
o § RESISTANGE, DLOWS/03m N\ & CM/SEC - w § 5 -] CL-CLEAVAGE  J-JOWNT R -ROUGH UE-UNEVEN 14D F
g1 E 5 2 H G PIEZOMETER 2 e EN s ;5 $H-SKREAR P=-POLISKED $T-STEPPED W ~WAVY 20§ NOTES
124 g & 2 , . . ; . : . L §_ & " OR ‘dE H DESCRIPTION < |ELEY. | ¥ §; 28| yr-vem S-SLICKENSIDED _ PL-PLANAR ¢ _~CURYED = WATER LEVELS
S’Q g DESCRPTION < :EL::“ 5 g S | SHEAR STRENGTH /v 1 0 o WATER CONTENT, PERCENT S .fst’:f"_‘;ffo“ £E& § E DERTH é 53|, |mecovery T op [rwet [ DSCONTMUITY DATA uvonue%‘qw<§ NS TRUMENTATION
& g (o 4 § Cu, kP o ® Um0 2% gf £ E! EERT B % | TVEE AND SURFACE jd34+7s8)
= o = 0 20 30 a0 [ éld cologes ecwolegee
10 CONTINUED FROM SHEET 1§ 82.00) o 82.00 i
e rl T P o It S pvoun el sulE s IR ot S N S R B e = A o o e aucamaiimmane I S R S e i o e o [
SEE DESCRIPTION ON PREVIOUS X 10.00 %% g =1 10.60]
PAGE. >< 4% L
81.49 ?ﬁ FOR SOILS INFORMATION REFER [T
Possible bouider (inferred 17 %% - TO SHEET 2 ell
]uom auger resigtance}. ; 10.801 %é i -
1 50 %ﬁ 1 - -
10|pg| 13 f/ "
Stiff,mottied brown and grey | g% -
CLAYEY SILT with sand and 1% % |~ {
gravel,occ. sand zeams, A ¢g <
80.10) --| 80.10]
12 Rad-brown campleiely weathered —- n.ool Z% 12 " R3J-ETowh Completely wealhers, S K -
calcarsous mudstone. Byl 7 80 B2/ ] calcarsous mudstons. —
o) Te.88—iD0LE | | S S F S R S E %é o] (QUEENSTOH SHALE} |~ 7. L RERRERI
12.42] ] o] I TR EEFAE S RN GO I Backfi11 %%
ol SEAS &/
" ' Water level In | 8 - crOKEN OCRE %% ]
FCR BEDROCK CCRING |NFORMAT 1ON borehole open 2 ] ol SEAMS gé
2] REFER TO SHEET 3. to 12.4m deplh, g - - 2|8 § SOKEN OCRE %
ga; al Eley. 81.3m f-— SEAMS /
3K on compietion . %%f
® oo overburden - //
% § Sr11ing. il é%
14 . 14} L] - iR | ] %é ]
2 . -
b2 - |
HE = .
x fo o
I -4 b ) - %
©olels & Red-brown,moderately to .~ <l § ﬁ
) -—
2| stigh thered, “ie
15 gg §] slightly weathored, fine é, %
*

grained,.thinly bedded,
calcareous mudsione. ?\cxsn CORE
{QUEENSTON SHALE) -

A

RN

18

SENS

SEAMS

73.34]
END OF HOLE 18.84

i 7334
18.84 Hater level

END OF HOLE in piezomeier
19 at Elev. 81.6m
on Oct. 4,1088.

u-zrc PERCENT AXIAL STRA(N AT FAILUAE :
1]
DEPTH SCALE LOGGED RF

1: 50 Golder Assoclates CHECKED ASP

LOGGED RF
DEPTH SCALE DATE AUG 20,1089
Qolder Assoclates CHECKED ASP

3

- i
& <
| i i 4
WSS WM SN SR SEN GES NGN SER SEN N SN
- ‘—\
® 3 a >
T ROTARY ToaiLmg
NO RC { NQ RC |
LY P A TP T Y A N N R R | SRR}
ghndeg iy ey iy gty
» "
04
30-40%
i
14
T
} t
e e
- -]
=5 -
L 34 [-3
-~ - o
- 2
-1 =
»




* LOCATION *'SEE f

SOI PROFRE

2 - SAMPLES | DYNAMIC PENETRATION © | HYDRAULKC CONDUGCTIVITY,
u g RESISTANCE, BLOWS/0.3m . k, CM/SEG I 2%
2 H £ p &l rmezowsTER
'9:? g & v E g L : 1 - . i f : § g SYANOO“;’PS
x ELEY. S
EE ¢ DESCRIPTION < Wg g g g:‘a.«k»;‘smsuem hatVe + O~ @ ums: CONTE‘NT. PERCENY 8 ol mSTALLATION
u g =T 5% el remyV- @ U-0 [ e — | <3
@ 5 @ 0 20 30 40
° GROUND SURFACE 92.09 N
0.00,
Compact,grey sand and gravel
{granular road base}. FilL. _
80
1 1 1 -
s0.92] 00| *9
LI Vi
2/58) 9 ® MH
2 S —
$tift groy-brown slity ¢lay,
{race o some sand,irace 3 gg
gravel,ocC. organlcs, topsolt
seam at 2.6m depth.FiLL.
3 .
4|53l @ o
88.00] |
4 60 - -
gle 4.00 ®/po| 8 _
i L
HE
® «
» § z -
= 60
< 2 8ipnpl @ o} F—
siS|3 - ’ .
=3
- 8 wy
g <| SUIMT to very atlff, red=brown
[~3
Slg] clayey slit some gravel,
. § weathered shale/restdual soll,
T FILL.
¢ E
7{ 50| 22
7 ’ .
84,50
7. 80{—
50
8 30
8 bo .
Mixture of very stlff red-
brown clayey eilt,{race to
some gsand and gravel;and densol
brown siltly sand,trace clay;
8 ocC. organics,occ. asphalt R
fragments. FILL. S_—
60
?ipol 18 o i 2
-
16 e R 4 S 1 g W W (N SN (RN U SV N NN S SR N N
CONTINUED ON SHEET 2 10.00
o
168 € PERCENT AXIAL STRAIN AT FAILUBE
hid

DEPTH SCALE LOGGED RF
1: 50 , Golder Associates CHECKED ASP

820

ECT

a DYNAMIC PENETRATION \7\ HYDRAULIC CORDUCTIVITY,
w
2 % £ - RESISTANCE, BLOWS/0.3m . sg PEZOMETER
g & & s . y : : : eg sur?ol;we
5l g DESCRIPTION < g $ |sueAR sTRenGT T PERCENT S & msTaLLATION
O § < £ |3 | Cu kpa famV.- @ U- O 3 <3
° a £ a 40
10 [ | CONTINUED FROM SHEET 1 S WY DN PR R S R I DR
=
% &1 SEE DESCRIPTION ON SHEET {
HE
zi< i
HIE| Loose . brown SAND AND GRAVEL.
25
" §§ Very stift,mottled brown 5
8:’, CLAYEY SILT some sand.trace }5i
gi1a]| pravel. Rk
] s ] %
g 5 Righly weathered, rad-brown L]
T{ calcareous mudstone. o
12 }(cusensrou SHALE)

END OF HOLE Watar level in
open borohols
at Elav. 82.8m
jon completion
of dritiing.

13
14
18
18
17
18
19
26

[

i5+‘ PERCENT AXIAL STRAIN AT FAILUAE

i}
DEPTH SCALE LOGGED RF
10 60 Golder Assoclates CHECKED ASP
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CONSULTING SOIL ENGINEERS
& retoassceiatEs LR RECORD OF BOREHOLE NO.
JOB NO. 70F154 JOB NAME Watermain - MNash Road, Hamilton, Ontario TECHNICIAN___ B.P,
BORING DATE__Dec. 21/70 CLIENT Corporation of the City of Hamilton ENGINEER__GDP/PK
GROUND ELEV, :pt RecordedBOREHOLE TYPE 4" _Flight Audger TYPED BY ___ V.S
DYNAMIC CONE PENETRATION
SOIL  PROFILE SAMPLES : BLOWS/FOOT LIQUID LIMIT w,
. 16 STANDASEOSEP;E‘(‘}'S?TION TEST PLASTIC LIMIT W,
DEPTH Slelwl g WATER CONTENT, W REMARKS
ELEV. PESCRIFTION § g g‘ ‘; SHEAR STRENGATH Cy LB/SQ.FT “e b /S
. . | e - U §
41z g N WATER CONTENT %
SR @ 1 2 a0
FILL-Clayev, high in}/"
organic content,
very moist, darl O
348 +brown A /
CLAYLY SILT TILL- //! 3]
Brown fine, moist, tloi
mainly fine gravel
with occasional T /f
medium gravel ¢
1 o
%N *l
q b
24 1
hatt
) &
/‘
14'0" o (g

BH terminated at

140"

LOG OF BOREHOLE NO. Q5 & Q6
PROJECT  NORTH~SOUTH SECTION OF FREEWAY PROJECT OUR PROJECT 97HF098
LOCATION  Glen Castle Drive to Barton Street, Hamilton, Ontario BORING DATE Moreh 31, 1998 ENGINEER M. Anderson
BORING METHOD Continuous Flight Hollow Stem Augers TECHNICIAN L. Watson
SOIL PROFILE SAMPLES SHEAR STRENGTH Cy LIQUID LIMIT W,
T T water comenT— ¥ | crouND
* * + WA N — UNDWATER
DEPTH DESCRIPTION RN &1 w | S3 [omc cone penerraTion x Wp W W, OBSERVATIONS
n | BOREHOLE 05 81 3 |T| & |oF [smone penerrarion resTe ) F——o——1" | np praprs
METERS s é > ‘\: S t BLOWS/0.34 WATER CONTENT X
GROUND ELEVATION 83.45 NS @z 20 4060 80 w20 30
0.30 TOPSOIL : Dark brown sandy silt, S 83
trace of cloy, low organic LA
ST ¢ Soft reddish brown clayey /
-1.35 silt, some sond and grovel,
1.35 \—‘slighﬂy plastic, W.T.P.L »;’ B2i1|SS 11| e C
— e — of P L
b g sandy, gravelly, wet, g
trace of decayed organics, Pil
numerous shale particles, 14
2,451 moltted black and grey 11 81
2,60 )
\ SHALE : Weathered red shale /
BOREHOLE TERMINATED AT 2.60m 180 Upon completion
of augering,
no free water,
no cave.
BOREHOLE Q6
GROUND ELEVATION 82.03 ,
0.30 TOPSOIL : Dark brown sandy silt,
trace of clay, low organic
0901~ sAND : Reddish brown silly sond. 81
1 35+ \tmce of clay, wet / - !
SILY : Layered grey and reddish
brown sandy and clayey silts, wet 80
BOREHOLE TERMINATED UPON Upon completion
REFUSAL TO AUGER AT 1.35m of augering,
BEDROCK ASSUMED no free water,
no cave.
OTES:
N 1. Refer to Drawing 1d for location.
CHECKED BY: b8

At completion

BH open and
dry

1 hr. latex
same




. . ) s Siap - e ) . g S S T R aiatgan freerved Tor mending AR LI g
. . - INie margin n-.e for binding . . . . S e - R . L. : .
i Consulting soil engineers
' .m.peto associotes Hd.
e.m.peto gssociates Id. e.m.p RECORD OF BOREHOLE NO. -8 RS
; - . ‘ . - ] - JOBNO.__65329 JOB NAME___King Street West Relocation - )
JoB No, 65329 JOB NAME King Street West Relocation - TECHNICIAN . JF. e ., .
e — e ]~ : Jan.10/66 T Corporation of the City of Hamilton ENGINEER JH
BORING DATE_Jan.7/66 CLIENT Corporation of the City of Hamilton ENGINEER an : BORING DATE Jan.10/66  CLIENT :
" - - “"' T GROUND ELEV, 326.86  BOREHOLE TYPE_ ______ _ _Standard Rig TYPED BY. HE
GROUND ELEV. 325.86 = BOREHOLE TYPE _ __.Standard Rig TYPED BY. _HF - DYNAMIC CONE PENETRATION
DYNAMIC CONE PENETRATION SOIL . PROFILE SAMPLES SLOWS/FOOT LiGUID LMIT w,
SOt PROFILE SAMPLES BLOWS/FOOT LIQUID LMIT w | : pu STANDARD PENETRATION TEST PLASTIC LIMIT w ,
= STANDARD PENETRATION TEST PLASTIC LIMIT. W _ olel 13 BLOWS/FOOT — - — WATER CONTENT, W REMARKS
OEPTH e ‘Z{ wl @ Lo Z%Lows;gow 4*(‘)” 50 WATER CONTENT. w REMARKS DEPTH . DESCRIPTION é 2o |3 10 20 30 40 50 W w W
Eiey DESCRIPTION wilele |~ ) o W " ELEV. 3 g2l v |z SHEAR STRENGTH Cy LB/SQ.FT. SER CORTERT L
w2z SHEAR STRENGTH Cy LB/SQ.FT ey S 1015 20
0'o! 3 WATER CORTENT % , %;Q_:___‘ ] @ .
& 9 15 20 29 LA BTSN ey }
= e s : i | ) 13 CLAY, reddish brn - ‘
CLAY, reddish brn. : ! ] o : B o clay o !
fine sandy clay ' : : v B T} sandy clay TITss ]9
V. Wet ALlss 19 o /- : K‘
. 4 18.9 33.4 ’ 1
C "y S . . /
OMPACT TO LOOSE Y S A2 ss |9 | \
; 218516 . ' ’ V. WET TO MOIST / : ' . ‘
J A ' ' | ' © = ek \\\ /
SAND, reddish brown / 3185 112 | / ) i : i
clayey fine sand . - LOOSE TO DENSE" . l
Saturated \ No0‘0 . . A
p N T EAND, reddish brown i 4 [Ss (28] /! ho
i COMPACT / 1.4 188 |26 . clayey sand { ‘ ;
121 0" o N ’ ' . . ! 5 55 ' T\\\“ |
SAND, reddishk brn. [[ 115 ]ss | 36 N B | ey p°§k§§2c‘-3‘sm AT e
silty clayey very | : grey an - L ; ]
fine sand s 17.0 1v.2 . L1507 Lt *
' . : : SIUT, brown Eine AIREREL !
] N6 lss|ae | =il sandy silt with T : {
O some fine sand A1 ‘
Y ] seams IR e o
SATURATED RN ; : : : n ] ; ! ] t
o - i | 16.9 / 29.4 , VERY WET : : : : -
= : / : ‘ didzlss I | Lo
DENSE Sol7iss |38 s ‘i % 1] ! ! : .
370" ‘ ‘ = ;
T R g - i
| SILT, brown very K : o NN Y b | . ' A _P.0
T fine sandy silt ) X i - DENSE ‘ . B b 3‘ s v35 - . - ( \ PR e -‘"-31 : 40 e i
Some sand and clay Wi g S5 | 35 ! b5 67| : Egs . NG i - s . = ,2 .
seans IREIE ' CLAY, brown sility / : 1 i /ﬁ}( .
SATUKATED clay, : } /
: 3 DRY : i '
. V. STIFF ' :’ 9 |ss |66 i | \\\ A
DENSE “tH9lss |33] 7 R1-+64 . /4 3 ! N0}
3146 - . i S . ; ! |
. : : 2 - Hole terminated at - : L ;
Hole terminated at . : E 311" N i i | i
3176" _ v o ! |
i .




Project No: SM 041546-G
Log of Borehole No. 1

Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng., EIT

Soil-Mat

Project No: SM 041546-G
Log of Borehole No. 4

Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng,, EIT

Soil-Mat

SUBSURFACE PROFILE SAMPLE
Moisture Content
4 w% 4
g ~ ;,E‘ 1‘0 Zp 3’0 4‘0
o o E £
Description < - ke Z |2 )
- ° £ PRI ) < | 8| Standard Penetration Test
= € % 8| €| 2 ix £ | 8| e blows/300mm e
o | & w|e|2|m| & | 5 || 20 40 60 8
oM Ground Surface 0.00
4 %\ Asphaltic Concrete -0.24
N "4 \Approximately 40 millimetres /
- \ Granular Base //
2+ \Approximately 200 millimetres / —
] Sand and Gravel Fill 100|8S| 1|22 ]
L Brown, medium to coarse grained, —
4_: compact
- Silty Sand/Sandy Silt
4 Brown, layered/stratified, loose S8 2] 9
85—
T2 ss| 3|7 K
- : -2.30
8~ End of Borehole
7 NOTES:
B 1. Borehole advanced using solid stem
T continuous flight auger equipment on
10+ February 11, 2004 to a depth of 2.3 metres.
7 2. No free groundwater present at the
T completion of drilling. Borehole backfilled
124 with auger cuttings.
-4 3. Soil samples will be discarded after three
E months unless otherwise directed by the
14— client.
16—
18—+

SUBSURFACE PROFILE SAMPLE
Moisture Content
'y w% 'y
E & ;-,E“ 10 20 30 40
. S 1= £
Description c 1o o Z |2 )
- S £ 312 B & | ¢ | Standard Penetration Test
g2 | E SI&|E| 2| = | £ |§] o, blows300mm e
-~ 3 - 8
o @ O |S|2|a| & | 5 |€] 20 40 € 8
Ground Surface 0.00
Topsoil
Approximately 50 millimetres -0.30
Silty Sand and Gravel Fill
Brown, medium to coarse grained, —
compact i ss| 1] 12
Silty Sand/Sandy Silt
Brown, layered/stratified, occasional
layers of medium sand, compact to loose T
Ss| 2 | 17
AS| 3 A
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem

B continuous flight auger equipment on

10+ February 11, 2004 to a depth of 2.3 mefres.

2. No free groundwater present at the
T completion of drilling. Borehole backfilled

12+ with auger cuttings.
-4 3. Soil samples will be discarded after three
- months unless otherwise directed by the
14— client.
16—
18-

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (305) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1




Project No: SM 041546-G
Log of Borehole No. §
Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng., EIT

Soil-Mat

Project No: SM 041546-G
Log of Borehole No. 7

Project: Watermain Replacement

Borehole Location: See Drawing No. 1
Location: Main Street West, Hamilton

Client: Sutton & Associates Project Manager: lan Shaw, B. Eng,, EIT

Soil-Mat

SUBSURFACE PROFILE SAMPLE
Moisture Content
Iy w% 'y
£ —~ & 10 20 30 40
g (E (é) 1 i 1 1
Description = . lel s zZ |2 )

5] P 2 FE ) £ | @ | Standard Penetration Test
£ € % 8l E| 2 < s | §| ¢_ blows/300mm e
8 | a G228 & | 3|8 20 40 e &

Ground Surface 0.00
Topsoil
Approximately 50 millimetres
Silty Sand Fill
Brown, traces of medium to coarse —
gravel, compact ss| 1117
-1.10
Silty Sand/Sandy Siit |—
Brown, layered/stratified, occasional
layers of medium sand, compact to loose S| 2|12
SS|{ 31} 6 A
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem

B continuous flight auger equipment on

104 February 11, 2004 to a depth of 2.3 metres.

1 2. No free groundwater present at the
T completion of drilling. Borehole backfilled

12+ with auger cuttings.
4 4 3. Soil samples will be discarded after three
-~ months unless otherwise directed by the
14— client.
16
18-

SUBSURFACE PROFILE SAMPLE
Moisture Content
Py w% A
g ,%\ (E 10 20 30 40
Description o 18] 8 zZ |2
- g 8 3 % =3 = | @ | Standard Penetration Test
g g 1 8lE £ | = £ | 8| ¢ blows/300mm e
o 7 v I R & 5 | 20 40 ©0 80
Ground Surface 0.00
Asphaltic Concrete
Approximately 40 millimetres -0.35
Granular Base
Approximately 300 millimetres —
Silty Sand and Gravel Fill ssi 1121 5
Brown, medium to coarse grained, -1.10
compact
Silty Sand/Sandy Silt
Brown, layered/stratified, occasional 88| 2|10
layers of medium sand, compact to loose
88| 3 | 11 . i
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem

B continuous flight auger equipment on

104 February 11, 2004 to a depth of 2.3 metres.

2. No free groundwater present at the
T completion of drilling. Borehole backfilled

12+ with auger cuttings.
14 3. Soil samples will be discarded after three
~ months unless otherwise directed by the
14— client.
16—
184

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (805) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS
Sheet: 1 of 1




Project No: SM 041546-G

Log of Borehole No. 8

Project: Watermain Replacement

Borehole Location: See Drawing No. 1

Location: Main Street West, Hamilton

Client: Sutton & Associates

Project Manager: lan Shaw, B. Eng., EIT

Soil-Mat

LANDTEK LIMITED

LOG OF BOREHOLE NO.

SUBSURFACE PROFILE SAMPLE
Moisture Centent
Iy w% A
g ~ E 1IO 2'0 3|0 4|0
s =] & £
Description = = K&} pd -
- 5 £ 1S B X | €| Standard Penetration Test
dg- _g % 2| € % X § 81 ¢ Dblows/300mm e
Ground Surface 0.00
Asphaltic Concrete
Approximately 40 millimetres
Sand and Gravel Fill
Brown, medium to coarse grained, -
compact ssl 1|17
-1.10
Silty Sand/Sandy Silt ——
Brown, layered/stratified, occasional
layers of medium sand, compact to loose Ss| 2|16 -
3813 8 Y
-2.30

End of Borehole

NOTES:

1. Borehole advanced using solid stem
continuous flight auger equipment on
February 11, 2004 to a depth of 2.3 metres.

2. No free groundwater present at the
completion of drilling. Borehole backfilled
with auger cuttings.

3. Soil samples will be discarded after three
months unless otherwise directed by the
client.

Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.
130 Lancing Drive, Hamilton, ON L8W 3A1
Phone: (905) 318-7440 Fax: (905) 318-7455
e-mail: info@soil-mat.on.ca

Drill Date: Feb 11, 2004

Hole Size: 100mm

Datum: Ground Surface
Checked by: IS

Sheet: 1 of 1

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk refative density
PL = plastic limit LL = liquid limit Pl = plasticily index FV = field vane LV = lab vane VS = vane sensitivity

Ph: (805) 383-3733 Fax: (805)383-8433
www landteklimited .com

Project No.: 05161 Drill Date: December 2, 2005
Project: GTR-1153; Watermain & Roads Reconstruction Projects Drill Method: [x] solid stem [ ] hollow stem [ ] vibratory
Location:  Traymore Avenue, Hamilton Datum: Geodetic
) o S | Elev.| Samples | £ SPT "N" Value Soil Moisture (%) J e
Material Description 3 2 (39 E F| TestData
O
@ |Depthf No- [Typel & o o5 55 75 1000 25 50 =8
Ground Surface 98.0 00 ! ! ! UL : !
100 mm Asphalt 0.0 ’
150 mm Concrete
75 mm Granular 05
FILL
sandy silt, organics, brown to dark brown, moist 10
to very moist 1 ss
(VERY LOOSE) ? j o 22
%5 15
1.5 \
SILT -2.0
with fine sand, iron staining, brown, moist
(LOOSE) L
2 SS §
25 B @229
] 954
BOREHOLE TERMINATED 26
-3.0
-35
4.0
4.5
-5.0
55
6.0
6.5
7.0
75
-8.0
Notes: 1. On completion, borehole open to 2.6 m and dry. LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
[~




LANDTEK LIMITED

LOG OF BOREHOLE NO.

2

PL = plastic fimit LL = liquid limit P! = plasticily index FV = field vane LV =lab vane VS = vane sensitivity

Ph: (805) 383-3733 Fax: (805) 383-8433
www.landteklimited.com

Project No.: 05161 Drill Date: December 2, 2005
Project: GTR-1153; Watermain & Roads Reconstruction Projects Drill Method: [x] solid stem [ ] holiow stem [ ] vibratory
Location:  Traymore Avenue, Hamilton Datum: Geodetic
‘ S | Elev.| Samples | £ SPT “N" Value Soil Moisture (%) I
Material Description g % % E ® TestData
(]
@ |Depthf No-JTypel & o5 55 75 100l0 25 50 =8
Ground Surface 98.9 0o ' ! L ! !
50 mm Asphalt 0.0 -
100 mm Concrete
75 mm Granular 05
o
* < H N
> * > N
< <
» 2
. < %
Bt 10
’ < ’ <
EEN 1 SS
ST e
) IS B & 24
with traces of fine sand and clay, fractured, iron W50 15
stains, brown, moist 4 : ® :
2
(VERY LOOSE TO COMPACT) s : %
<
o 20
» < . <
4 <
M 4 * 3
L 2 Ss
< <
e 25 15 @228
o
L4 963
BOREHOLE TERMINATED 26
-3.0
35
4.0
45
50
55
6.0
65
7.0
75
80
Notes: 1. On completion, borehole open to 2.6 m and dry. LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density L~

.

S

‘P‘" -'.—‘T MR

LTI PN : .

N

£
.

Y
LR P

cipality o

2 Road.Surface

&

NPT - W, au-n.w.x ‘w.w,vs
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e e e oL jesomer = th BONNG
m W ." Se' torm Sewers vt 1 or 1
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JACQUES WHITFORD RE RE RD
ENVIRONMENT LIMITED BOREHOLE CoO MW204
CLIENT Petro-Canada PROJECT No. ONW36136
LOCATION 900 Main Street West (at Longwood Drive), Hamilton, Ontario DATUM Local
DATES: BORING December 13, 2004 WATER LEVEL ecember 17, 2004 tpc ELEV. 100.115
ah SAMPLES
£l 3 Slele VAPOUR
“ iz T = el w WELL
E % £ STRATA DESCRIPTION % § E CONCENTRATIONS w | 3
5 W = CONSTRUCTION
o & >
ol g k= g ® %LEL 4 ppm 3 3
® 20 40 60 80
[ o 110029 o—1A 100200 300 4
- " { 1001/ ASPHALT 5 1
[ ] Brown, SILTY CLAY (FILL), dry FNR f 50 um ID solid PVC
i ] pipe with bentionite
SE NMssi1] 23 o and cement seal
[ - brown to grey, some sand, moist ASS|[ 21 11 I'EH 150 mm ID slotted PVC
- 5 ] 3 'H- | pipe with silica sand
= ] % h E.- backfill
[ ] - trace gravel % NSSi3] 19 |8
T3 972 ] 1=
L] Brown, very stiff, SANDY SILT  |{33 WSS141 11 t &5
C 3 (TILL), some clay, wet iy E E
. H ¥ : =
- 4 = o b . :
-] s WY ss|s| 25 [B
o J L¢3 - 3.
. 5 E B
. H ] L H
5 ] [ dss|e| 2 5
] HH : =t
- 3 ss| 7|29 | H
61 942 =§
L END OF BOREHOLE at 6.1 m. /
7 ]
- 24~ ]
] 25- E
: 8 ] 26+ B :
- 274: b
.. 28- B
-] 29 3
= 9 =
5 30 : ]
-] 314: [
-] 32+ 3
_10. SRS EEEEE RS PR B I
LABORATORY ANALYSES:  MW204-3 submitted for BTEX and PH (F1 to F4)
- Groundwater submitted for BTEX and PH (F1 to F4)

*

JACQUES WHITFORD RE RECORD
ENVIRONMENT LIMITED BOREHOLE Co MW211
CLIENT Petro-Canada PROJECT No. __ONW36136
LOCATION 906 Main Street West (at Longwood Drive), Hamilton, Ontario ~~ patom _______ Local
DATES: BORING December 14, 2004 WATER LEVEL December 17, 2004 TPC ELEV. 99875
Eld SAMPLES
g 5 2 § ;v-_: VAPOUR - " WELL
£ | <E| STRATADESCRPTION | |& |E |  CONCENTRATIONS A
GlE 2 e Flg] g CONSTRUCTION
o m b § @ %LEL A ppm 2| 2
o 19994
L 59 7\ASPHALT _
-] \CONCRETE 50 mm ID solid PVC
- Red to brown, SILTY CLAY pipe with bentionite
e (FILL), trace sand, moist 11 20 B and cement seal
1 :
- 1983 4% *150 mm ID slotted PVC
| ] Bl‘OWﬂ, compact, SILTY SAND 1& 2 26 : plpc with silica sand
2 ] (TILL), some clay, wet rll i backfill
] [ JE
3 - I ft
L] IZ 41 11
- 96.1 )
- 4 _ Brown, stiff, SANDY SILT (TILL), ake 5 15
-] wet 4
: - » 1 h A
i - some clay yuy 61 13
[ 5 3 1
] {3
] - brown to grey 1A 71 26
- : ‘:‘
6 9338 :
. END OF BOREHOLE at 6.1 m.
5 i ..
[ 8-
Ad
10 :

MW211-1 submitted for BTEX and PH (F1 to F4)

LABORATORY ANALYSES:
. Groundwater submitted for BTEX and PH (F1 to F4)
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MOUNTAINVIEW GEOTECHNICAL LTD LOG OF BOREHOLE NO. 2 V| wouwmamview ceorecrmoa 1o LOG OF BOREHOLE NO. 3
CONSULTING ENGINEERS (CONTD) i CONSULTING ENGINEERS WG NO.6
e S0550— e DWG NO.5 MGL PROJECT NO.: S0520 DRILLING DATE: MAY 10, 1994
CLIENT, REGKON;L Py ——— LTON pe— ORILLING SC;LID SI‘EN; P ———— CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING [] SOLID STEM CONTINUOUS FLIGHT
PROJE& NAME: PROPOSED CSOTANK METHOD: i HOLLOW STEM i PROJECT NAME: PROPOSED CSOTANK METHOD: [X] HOLLOW STEM
LOCATION. CA%HEDRAL PARK, MAIN ST. @ WY 403 TTom ) IX]DIAMOND SRILL: NX s LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON [] DIAMONDDRILL; {] NX or [] BX
: : : U i (I NXor[] BX ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
ELEV.DATUM: GEODETIC DRILLER: K. & § DRILLING
SS SPLIT . TW THIN WAL SHELBY TUBR AUG AUGER SAMPLE: CU UNDRAINED SIEAR OTH: MC MOISTURECO "L PLASTICLIMIT . SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CUJ UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT, P PLASTICLIMIT
v, SOIL DESCRIPTION N baviecs brrata | | STD PENETRATION TEST | wc o BLEv. SOIL DESCRIPTION N pavresreara | | STD PENETRATION TEST | Mc (%)
. rvee lomm BLOWS PER 300 mm (N VALUE) 1 ONT (@) TYPE |OEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWI
0 20 40 60 80 100 120 l 72 G i sur iial ) 0.0 0 20 40 6 80 10 120
75.7 Con!inucé from previous page 10.0 ~10 . FILL AR R aclol - 0
l 86.4 |silty clay with silt and sand, dark brown to brown, 0.8
' rootlets and organics, moist
FILL 5188 |11 182 %
SILTY CLAY 218 111 214 % l 85.9 |ash, cinders, sand, organics, decayed plant fibres 1.5
layered with silt and sand seams, vertical fissures and wood, pieces of porcelain and glass, generally| 15 | S§ | 1.8 11.6 %
red shale fragments, trace of gravel, oxidized -12 l greyto b(li(g( OSE TO VERY LOOSE) -2
brown to unoxidized grey below 10.9 m, moist to 14 |ss |26 161 %
very moist, 8 | SS (125 183 % ) :
(VERY STIFF TO STIFF) I SAND AND SILT
— dessicated and oxidized grey—brown becoming fine sand sizes, slightly clayey, oxidized brown, 10 | SS (34 209 %
4.0
unoxidized grey below 10.9 m ! clay seams @ 4.0 m . ‘s —4 = i o
6 lss | 14 -1 238 % (COMPACT) i7 188 141 M 7.4 %
l 82.3 16 | ss | 4.9 115 %
SILTY CLAY 23 | 8§ | 5.6 159 %
21| 88 1155 ’ 199 % l layered with silt and sand seams, vertical fissures, P \
-16 red shale fragments, trace of gravel, oxidized
l brown to unoxidized grey below 6.1 m, moistto {28 | SS | 6.4 158 %
ist
68.7 ISHALE (Queenston Formation) verymoss (FIRM TO STIFF
layered with grey siltstone seams, weathered, red, B0+| SS |17.0 1 130 fam )
68.5 {moist, {HARD) 17.2 195 % l
BOREHOLE TERMINATED 5 | ss |79 i 15.3 %
-18 l
l 13 | 8S {194 20.7 %
-10
i
0 40 80 120 0 20 40 60 80 100 120
20 60 100
NOTES: l
:' fviiiii’éigi’;:‘; 16‘2 :g:;;’:; IL:IEION' BOREHOLE CONTINUED ON NEXT PAGE
’ " ’ BORELOG FRA May—54 l BORELOG.FRM Jun—94




CONSULTING ENGINEERS

MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 3
(CONT'D)
DWG NO.7

MGL PROJECT NO.: S0520

DRILLING DATE: MAY 10,1994

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH

DRILLING [] SOLID STEM CONTINUOQUSFLIGHT

PROJECT NAME: PROPOSED CSO TANK METHOD: ([X] HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON {] DIAMONDDRILL; [] NXor [] BX
ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHBLBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT; FL PLASTIC LIMIT

FLEV. SOIL. DESCRIPTION N BAMPLE BTRATA STD PENETRATION TRST MC (%)
(m) TYPE {DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
77.2 Continued from previous page 10.0 -10
SILTY CLAY
layered with silt and sand seams, vertical fissures,
red shale fragments, trace of gravel, oxidized T |SS |11 149 %
brown to unoxidized grey below 6.1 m, moist
to very moist
(FIRM TO STIFF) -12
12 | S8 |12.5 217 %
10 | Ss | 14 -1 213 %
-16
15 | SS 171 209 %
-18
SHALE (Queenston Formation)
layered with grey siltstone seams, weathered, red, -20
67.1 |moist (HARD) 20.4 0 40 80 120
20 60 100
671.2 BOREHOLE TERMINATED 20.5
NOTES:
1) BOREHOLE OPEN TO 20.5 m ON COMPLETION.
Dy BOREHOLE WAS DRY UPON COMPLETION. BORELOG.FRM May—94

MOUNTAINVIEW GEOTECHNICAL L7TD.
CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 4

DWG NO.8

DRILLING DATE: MAY 10,1954

MGL PROJECT NO.: S0520
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH
PROJECT NAME: PROPOSED CSO TANK

LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON

DRILLING
METHOD:

{X] SOLID STEM CONTINUOUS FLIGHT

{] HOLLOW STEM
{] DIAMOND DRILL;

[} NXor [] BX

ELEV.DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTUREOQONTENT, PL PLASTIC LIMIT

ELEV. SOIL DESCRIPTION N kamrLe ETRATA STD PENETRATION TEST MC (%)
(m) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
88.2 Grass and surficiat vegetation 0.0 o
FILL
silty clay with silt and sand, dark brown to brown,
87.5 |rootlets and organics, moist 0.7
3 |8s |11 33.0%
7 1S8S |18 312 %
-2
5 |88 |26 304 %
FILL
ash, cinders, sand, organics, decayed plant fibres
and wood, pieces of porcelain and glass, generally| 4 | SS | 3.4 290 %
grey to black, possible asphalt shingles @ 5m,
black cemented foundrysand @ 6 m,wetbelow | 8 | SS | 4.1 -4 376 %
Tm
(LOOSE TO VERY LOOSE)
8 | SS |49 33.7%
4 | 88 |56 344 %
-6
15 | SS |64 19.5 %
5|8 |79 -3 612 %
5(88 |94 166 %
SILTY CLAY
layered with silt and sand seams, vertical fissures, ~10
78.1 |red shale fragments, trace of gravel, oxidized 10.1 0 40 80 120
brown, moist to very moist 2 & 100
(HARD)
BOREHOLE CONTINUED ON NEXT PAGE
BORELOG.FRM May—94




MOUNTAINVIEW GEOTECHNICAL LTD. LOG OF BOREHOLE NO. 4 ' MOUNTAINVIEW GEOTECHNICAL LTD. LOG OF BOREHOLE NO. 5
CONSULTING ENGINEERS (CONT'D) CONSULTING ENGINEERS
_ DWG NO.9 I DWG NO. 10
MGL PROJECT NO.: S0520 DRILLING DATE: MAY 10,1994 MGL PROJECT NO.: S0520 DRILLING DATE: MAY 16, 1994
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH DRILLING {X] SOLID STEM CONTINUOUS FLIGHT CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING {] SOLID STEM CONTINUQUSFLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: {] HOLLOW STEM i PROJECT NAME: PROPOSED CSO TANK METHOD: [X] HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON {] DIAMONDDRILL; {] NXor [] BX LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON [} DIAMOND DRILL; {] NXor [] BX
ELEV.DATUM: GEODETIC DRILLER: K. & S DRILLING ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
SS SPLITSEOON; TW THIN WALL SHELBY TUBR AUC AUGER SAMPLE;, CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT M. PLASTIC LIMIT l SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEAR STRENGTH; MC MOISTURBCONTENT, P PLASTIC LIMIT
ELEV. SOIL. DESCRIPTION N kaMmpLE BTRATA STD PENETRATION TEST MC (%) ELEV. SOIL DESCRIPTION N bameue praata STD PENETRATION TEST MC (%)
() TYPE {DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT (m) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120 l 0 20 40 60 B0 100 120
78.2 Continued from previous page 10.0 -10 89.8 Grass and surficial vegetation 0.0 0
FILL
SILTY CLAY l silty clay with silt and sand, dark brown to brown,
layered with silt and sand seams, vertical fissures, 89.2 |rootlets and organics, moist 0.6
red shale fragments, trace gravel, oxidized 24 1SS | 11 195 % I 4 {SS |11 395 %
brown, unoxidized grey below 11.6 m, moist to ‘
very moist 2 | SS |18 45.6 %
(HARD) -12 l -2
6 | SS |26 \ 365 %
7 |SS |34 ‘ 346 %
' FILL
12 | sS | 14 -4 18.1 % ash, cinders, sand, organics, decayed plant fibres -4
and wood, pieces of porcelain and glass, generally
' grey to black, wet below 94 m
4 [SS |49 ‘ 212 %
-16 l -6
I 17 |ss |64 , 455 %
7 | SS |17.1 242 % l
~18 l -8
7 | SS [186 231 % l
4 | SS |94 26.8 %
-0 l -10
65.0 [SHALE (Queenston Formation) 232 0 2 40 6 80 100 120 0 2 40 6 80 100 120
layered with grey siltstone seams, weathered, red, BOREHOLE CONTINUED ON NEXT PAGE
fnoist {HARD) .
63.8 BOREHOLE TERMINATED ON 244
PRACTICAL AUGER REFUSAL BORELOG.FRM May—~94 l BORELOG.FRM May—94



MOUNTAINVIEW GEOTECHNICAL LTD.
CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 5
(CONT'D)
DWG NO, 11

DRILLING DATE: MAY 16,1994

MGL PROJECT NO.: S0520
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH
PROJECT NAME: PROPOSED CSO TANK

LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON

DRILLING
METHOD:

{] SOLID STEM CONTINUOUS FLIGHT
{X] HOLLOW STEM
{] DIAMOND DRILL; [] NX or [] BX

ELEV. DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTURBECONTENT, PL PLASTIC LIMIT

ELEV, SOIL DESCRIPTION N bamrLe Frrata STD PENETRATION TEST MC (%)
() TYPE |DEPTH BLOWS PER 300 mm (N VALUE) QU / UNITWI
¢ 20 40 60 80 100 120
79.8 Continued from previous page 10.0 -10
FILL
ash, cinders, sand, organics, decayed plant fibres
and wood, pieces of porcelain and plass, generally
78.2 |grey to black, wet {11.6
(LOOSE TO VERY LOOSE)
-12
SILTY CLAY
layered with silt and sand seams, vertical fissures, | 11 | 8S |12.5 198 %
red shale fragments, trace of gravel, oxidized
brown to grey, beamy unoxidized grey below 17 m
moist to very moist
(FIRM TO STIFF)
~14
29 | SS (159 140 %
-16
-18
SHALE (Queenston Formation) -20
66.3 |layered with grey siltstone seams, weathered, red, 235 0 40 80 120
moist (HARD) 233 % & 100
BOREHOLE TERMINATED ON AUGER REFUSAL
NOTES:
1) WET CAVETOB8.2 m. WATER LEVEL @67 m. BORELOG.FRM Jun~94

MOUNTAINVIEW GEOTEGHNICAL LTD.

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 20

S0520

MGL PROJECT NO.:

DWG NO. 40
DRILLING DATE: MAY12,13,1994 :

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH

DRILLING [] SOLID STEM CONTINUQUS FLIGHT

PROJECT NAME: PROPOSED CSOTANK

METHOD: [X] HOLLOW STEM

LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON

[} DIAMOND DRILL; {] NX or {] BX

ELEV.DATUM: GEODETIC

DRILLER: K. & § DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE AUG AUGER SAMPLE; CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT, P PLASTICLIMIT

ELEV. SOIL. DESCRIPTICN N hampLE BTRATA STD PENETRATION TEST MC (%)
(o) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) U} UNITWT
0 20 40 60 80 100 120
84.1 Grass and surficial vegetation 0.0 0
FILL
83.2 |silty clay with silt and sand, dark brown to brown, 0.9
rootlets and organics, moist
14 | SS |11 190 %
SILTY CLAY .
layered with silt and sand seams, vertical fissures, {15 | 8§ | 1.8 19.1 %
red shale fragments, trace of gravel, dessicated -2
and oxidized brown becoming unoxidized grey
below24 m 14 | SS [ 26 173 %
(STIFF TO FIRM)
9 | SS |34 215 %
-4
7 |SS |49 242 %
-6
6 | SS |64 316 %
—8
6 | SS |94 175 %
~10
BOREHOLE CONTINUED ON NEXT PAGE 0 40 s 120
20 60 100
BOR ELOG.FRM May-94




MOUNTAINVIEW GEOTECHNICAL LTD.

CONSULTING ENGINEERS

LOG OF BOREHOLE NO. 20
(CONT’D)
DWG NO. 41

MGL PROJECT NO.: S0520

DRILLING DATE: MAY 13,1994

CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH

DRILLING [] SOLID STEM CONTINUOUSFLIGHT

PROJECT NAME: PROPOSED CSO TANK

METHOD: [X] HOLLOW STEM

LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON

{] DIAMONDDRILL; [] NXor {] BX

ELEV. DATUM: GEODETIC

DRILLER: K. & § DRILLING

SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE, CU UNDRAINED SHEARSTRENGTH; MC MOISTURECONTENT, PL PLASTIC LIMIT

ELEV. SOIL DESCRIPTION N pameLe ETRATA STD PENETRATION TEST MC (%)
(@) TYPR |DEPTH BLOWS PER 300 mm (N VALUE) CU /| UNITWT
0 20 40 60 80 100 120
74.1 Continued from previous page 10.0 -10
SILTY CLAY
layered with silt and sand seams, vertical fissures, -12
red shale fragments, trace of gravel, desiccated 6 | SS {125 121 %
and oxidized brown becoming unoxidized grey
below24 m,
(STIFF TO FIRM)
-14
12 | S§ {155 234 %
-16
-20 \
SHALE (Queenston Formation)
63.4 {layered with grey siltstone seams, weathered, red ltoo+| SS 20,7 /30lmm
BOREHOLE TERMINATED
-22
0 40 80 120
20 60 100
NOTES:
1) BOREHOLE OPEN T0 20.1 m ON COMPLETION
2) WATER LEVEL AT 19.5 m ON COMPLETION BOR ELOG.FRM May--94

MOUNTAINVIEW GEOTECHNICAL LTD,

DYNAMIC CONE PENETRATION

CONSULTING ENGINEERS TEST NEAR BOREHOLE NO. 20
DWG NO. 41A
MGL PROJECT NO.: S0520 DRILLING DATE: MAY12,13,194
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING [] SOLID STEM CONTINUOUS FLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: [X] HOLLOW STEM
LOCATION; CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON {] DIAMONDDRILL; {] NXor [] BX
ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
SS SPLITSPOON; TW THIN WALL SHELBY TUBR AUG AUGER SAMPLE; CU UNDRAINED SHEAR STRENGTH; MC MOISTURECONTENT, H. PLASTICLIMIT
BLEV. SOIL. DESCRIPTION N bampLE FTRATA STD PENETRATION TEST ME (%)
@) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWI
6 20 40 60 80 100 120
84.1 Grass and surficial vegetation 0.0 0
FILL
832 |silty clay with silt and sand, dark brown to brown, 0.9
rootlets and organics, moist '
SILTY CLAY
layered with silt and sand seams, vertical fissures,
red shale fragments, trace of gravel, dessicated -2
and oxidized brown becoming unoxidized grey
below 24 m
(STIFF TO FIRM)
—4 >
-6
-8
-10
0 40 80 120
20 &0 100
BOR ELOG.FRM Jun—94




CONSULTING ENGINEERS

MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 21

DWG NO. 42
MGL PROJECT NO.: S0520 DRILLING DATE: MAY 12,1994
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH DRILLING [X] SOLID STEM CONTINUOUS FLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: {] HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST @ HWY 403, HAMILTON [} DIAMOND DRILL; [} NX or [] BX
ELEV. DATUM: GEODETIC DRILLER: K. & S DRILLING
S8 SPLITSPOON; TW THIN WALL SHELBY TUBR AUG AUGER SAMPLE, CU UNDRAINED SHEARSTRENGTH; MC MOISTURBCONTENT. L PLASTICLIMIT
ELEV. SOIL DESCRIPTION N pamrLe prrata STD PENETRATION TEST ME (%)
(m) TYPE |DEFTH BLOWS PER 300 mm (N VALUE) CU { UNITWT
0 20 40 60 80 100 120
91.4 Grass and surficial vegetation 0.0 0
© |FILL
90.9 |silty clay with silt and sand, dark brown to brown, 0.5
rootlets and organics, moist '
27 | 8S |11 > 143 %
FILL
ash, cinders, sand @ 12 m, foundrysand @ 6m, | 4 | SS | 1.8 / 343 %
organics, decayed plant fibres and wood, pieces -2
of porcelain and glass, generally grey to black, wet
@6m 4 | SS |26 280 %
(LLOOSE TO VERY LOOSE) '
4 | SS |34 345 %
-4
4 | SS |49 42.6 %
..6 \
11 [ SS | 64 59%
-8
82.0 5 | SS (94 20.0 %
SAND AND SILT
fine sand sizes, slightly clayey, greyish brown, -10
decayed plant fibres, gravel sizes, very moist 0 40 80 120
(LOOSE TO COMPACT) 0 100
BOREHOLE CONTINUED ON NEXT PAGE
BORELOGFRM May—94

MOUNTAINVIEW GEOTECHNICAL LITD.

LOG OF BOREHOLE NO. 21

CONSULTING ENGINEERS (CONT'D)
DWG NO. 43
MGL PROJECT NO.: S0520 DRILLING DATE: MAY 12,1994
CLIENT: REGIONAL MUNICIPALITY OF HAMILTON~WENTWORTH DRILLING [X] SOLID STEM CONTINUOUS FLIGHT
PROJECT NAME: PROPOSED CSO TANK METHOD: [} HOLLOW STEM
LOCATION: CATHEDRAL PARK, MAIN ST. @ HWY 403, HAMILTON {] DIAMONDDRILL; [] NXor [] BX
ELEV.DATUM: GEODETIC DRILLER: K. & S DRILLING
$S SPLITSPOON: TW THIN WALL SHELBY TUBE. AUG AUGER SAMPLE, CU UNDRAINED SHEAR STRENGTH: MC MOISTUREQONTENT; PL PLASTICLIMIT
ELEV. SOIL DESCRIPTION N bampLE FTRATA STD PENETRATION TBST MC (%)
() TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU ¢ UNITWT
0 20 40 60 80 100 120
81.4 Continued from previous page 10.0 ~10
SAND AND SILT
fine sand sizes, slightly clayey, greyish brown,
80.4 |decayed plant fibres, gravel sizes, very moist 11.0
(LOOSE TO COMPACT)
SILTY CLAY
layered with silt and sand seams, vertical fissures, ~-12
red shale fragments, trace of gravel, unoxidized
grey, moist to very moist 6 | 8§ {125 29.2 %
(FIRM TO STIFF)
—~14 A
39 | SS {155 173 %
75.2 62| ¢
SHALE (Qucenston Formation)
layered with grey siltstone seams, weathered, red,
moist
) (HARD)
-18
71.4 20.0 -20
BOREHOLE TERMINATED ON 0 40 80 120
20 60 100
PRACTICAL AUGER REFUSAL
NOTES:
1) BOREHOLE OPEN TO 192 m ON COMPLETION
) WATER LEVEL AT 11.6 m ON COMPLETION BORELOG.FRM Jun—94
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e. m. peto associates ltd.

SOIL ENGINEERING SERVICE - TORONTO, ONTARIO
BOREHOLE 1.0G

Interceptor Trunk
Job Name .Sanitary.Sewer..

Job No. ..

P Borehole No. SO
The Corporation of the Cit o o N
Client .....of. Hamilton, Y Cosing .2 1/2" and 6 Borieg Date 2SS 2 - Jan, 11763
Elevatien .. Ge0detic 324, 9 Campiled gyt 4 M Checked By
SAWPLE CONDITION SAMPLE TYPE ABBREVIATIONS
% p AS. AUGER SAMPLE V.1, IN SITU VANE SHEAR TEST
UNDISTURBED C5. CASING SAMPLE M. MOist
m FAIR S5 2" STANDARD S$PLIT TUBE SAMPLE Wl WAYER LEVEL IN CASING
Sike SPLIT BARREL WITH LINERS T, GROUND WATER TABLE IN SOH
B ostureen S.T. THINWALLED SHEL BY TUBE SAMPLE WT.PL, WETTER THAN PLASTIC LIMIT
WS, WASH SAMPLE D.T.P.t. ORIER THAN PLASTIC Lim!T
B s R.C, ROCK CORE APLT ABOUT SLASTIC LMiT
SO DESIRIPYIAN CAOUR gt il P LN Y i s R WATHR LEVELS & REMARDS
. i roesteney it Comdiskon Lied e Fu [
Cround surface 00 -
Topsoil to 127 Black & Brown e
iy, $andy loam Ycliowish brown -
TSIy, Sandy Cray T eandy ~ T pan )
. RN Al Reddish brown i Stiff to A LSZ S8 07..1 22,00 DT P.L._and moi L.
ST Seam$ & Wssures very atiff — L.-and.meist__ .
Med. to finc sand & silly Brownieh red K 1 e
clay interlayered . Loose to | 607 2l SSi 9 ]28.5 Wetand W o
Silty clay, some grits and ( pro nish grey! Compact W.T.P. L. —
pebbies sandy silt seams
//'. Slight water seepa 5’5‘!"")“67'
Silty clay, some g, & p. Reddi sh brown{ Stiff to ——¥..T.P. L. and Satwrated.
layers. of sandy silt e very stiff ! SR R —— o —
1207 R - ———e
Silty clay, some g. & p. Grey with red | Firm )
tint ——
—Sandy_silty clay,_gxits.and i Yellowish_brow —e
pebbles ———
Coarse to fine gravel Extremely Dry. e
—boulder.pieces. some. sand dense SO
Layer of coarse to megd, Grey & brown
sand
Coarse to fine gravel, som Ditto SS 1100/6% 2.6 Dry
sand
Coarse to medium and, Light brown _ ! a2 | TN S Sghtty moi st
_some fine gravel 2.
Coarse to finc gravel and | Grey and brow, Ditto £e 110 SS j 100/3Y Dry
‘sand 32'0) 0¢
i RE
e -
Coarse to fine sand o IBrown Dense SS 39 14.7] Wet _
76
22.8! Water sample #1 (38'-401)
4010 -l : Sand backing up into casing.
Sandy silt packets of fine Brown Very dens SNMEY: ~o A 63 . _.Q seu ) R N
sand I s L‘:ﬂ : - -
I
| A I
45070 T
Clayey silt with pockets Grey-brown Hard f
of silty {ine sand 4
N g
Silty clay, with pockets Grey-brown Very stiff A Tacs S5 18 W, T.P L.
T OTreddishebrown Sand - EARE 0 i e [
- ) ) 55107 1,
Silty clay wilh grits and Grey , Very stiff Vs SS 3 18.4;, DT.P L,
pebbIcs [to hard o 1
T :‘ _.m._......j: ; B - Al - 7 i ; Slaried using Wash waler
Fine to medium sand T . X WS R . -aver o1 fife & medium
pebbles, o I 5576 i TS ERd; PEBBIEETST 6 =595
o 3 ' Firm to VT SST 8 24 1 MW T P
Silty clay, grits and pebbleq G g = | PoML —
fragmenty of shalc iR . [ZaS H
. : - -
1 B
rm—r 3 - = -
As above As above _.i.Very hard] i8 5SS 56 17.2) OD.T.P L. .
 changing to - Getting less plastic
_lgrey-brown, lincreasing silt content
i with depth].
Clayey silt, fragments of Grey-brown Very hard ZOX S5, 50 20. 11 Slightly plastic
shale .
720101 |
- = Water seepage at 73'6'
- Water sample 32 73'-75¢
Weathered shale Red-brown | Very hard SS 1144/9110.8 Siightly moist,
{Queenston _shalg) AL Refusal at 77'0": .
- TestlHole Teprminated 4t 770", - T

28 PETO MAcCALLUM LTD.

LOG OF BOREHOLE No. 1 ¢ 2

Sas”  CONSULTING GLOVECHNICAT ENGINEERS
17T F 25
0B NAME ____ PROPOSED SEWER CONSTRUCTION JOBNO-“ TR
LOCATION King Street, Hamiltom BORING DATE Peb. 17, 1977 ENGINEER —
BOKING METHOp 4" _¢_Solid Strm, Continuous Flight Augers _ TECINICIAN _Pa¥We
R e— — E— N : D LMY W,
. SHL PROFILE S\.\ﬂ‘l.l.h. SHEAR STRENGTH Cy af QU i x',
Z 54 WATER CONTENT__ W GROUNDWATER
. el izl . 1|38% : PENETRATION * ¥ OBSERVATIONS
Borehole No. b z 13 £ ' )
3= BLOWKFOOT WATER CONTENT %
CROUND ELFVATION: 327,85 -' ar P ' AV R fo _;Tg "o
SANDs Compact to loose :
reddish brown silty fine 125
sand. el b
. 2iast -/
#ith clayey silt layers. 1 s 5
4] 55| 14
i
i 7
4 Becoming brown. 51 ssti9 <
61ss]10 \(?
" Becoming dense reddish ~]
brown silty fine sand. ]
Upon completion
180" 7.1.88 B1/1" bR oot
Borehole terminated at no water
18’0%. no cave.
Botehéle No. 2
. Ground Elevation: 32%.9
RN N ERETE
SAND: Compact reddish
brown silty fine sand - )
with gravel sizes. ; is 22 /’
- . . S -
e,
Becoming very loos T X
Becoming brown fine to 41 85 3
wediwa sand.
Becoming compact reddish 5] 55 | 18 \1
brown.
Becoming silty with etss1 16 ‘1
gravel sizes.
« \ .
Becoming very dense and )
dark brown. 7185 |52 \ Upon completion
- » of augering
Borehole terminated at 10 no water
1870 no, cave.
NOTES: .
eneckenny UL
vaat fsos @ MEMBEX OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA




A% PETO MacCALLUM LTD.

New” . CONSULTING GEOTECHNICAL ENGINEERS

BORING METHOD _ 47

LOG OF BOREHOLE No. 3 ¢ ¢

dugers

0B NAME PROPOSED SEWER CONSTRUCTION JOB No, 17 F 25
LOCATION King Street, flamilton - powwcoare Febe 17,3977 pngnppr o JaFeH.

TLCUNICIAN . PuWa

SHEAR STREZUTH Cy a] HQUID LIMIT. . N

ML FROVULR SAMPLUS
PLASTIC LIMITe e Wp
al 5la ‘ga WATER CONTENY. ... X GROUNDWATER
DESCRIPTION O] E PS8 | 22 [ DYRAMC CONE PERETRATION x1 wy w w OSERVATTONS
BerH | porehole No. 3 AEAEIR: g; STANDARD PENETRATIONTRST| (O F ¢ AND KENARKS
~d A .
GROUND ELEVATION:  340.2 @ |® 2= w MENUROOT WATER CONTENT
SAND: Compact brown
silty fine sand,
E 1 [ss |28 % ?
Becoming loose. 33512 1AS
kI T
) 4 i8s 8
Becoming dense reddish 330
brown silty fine to
medium sand. 5 185 137 \\
6 |SS 166 De
325 pd
Becoming compact. / \ .
ps'or 7 Iss 12 o o Upon completion
{ Borehole terminated at of augering
180", no water
no cave,
Borehole No. 4
Ground Elevation: 361.6
O CONCRETE .
BAND: Compact brown
silty fine to coarse
#and and gravel. ss_\7 / o]
Becoming very loose
dark brown silty fine- 53 2 0
to voarse sand.
ss_h7 0
g g™y Becoming compact. \
SAND AND GRAVEL: Very ss 68 N
dense brown fine to ow, \ '
coarse sand and gravel. B
N XTh N
y S5 pé !
Ss _pb2/1p" L Upon completion
b ¥ A ) of augering
Borehole terminated at no water
1750, no cave,

NOTES:

cuECREDRY: {7

AL (504
LI

@ MEMBMER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA

A% PETO MacCALLUM LTD. LOG OF BOREHOLE No.5 ¢ 6
Sea?  CONSULTING GEOTECHNICAL ENGINEERS . )
“joBName . PROPOSED SEWER CONSTRUCTION — 108 o, 1 F 25
LOCATION _____~ King Street, Hamilton BORING DATE Feb. 17 27 eNGiNgER TP W,
BORING METHOD _ 47 _¢_Solid Ste', Continuous Flight Augers TECHNICIAN _P.¥W,
. SOM. PRatiLE SAMPLES SHEAR STRENGTH C,, W] LOUID LM Wy ‘
PLASTIC LINTT e Wy
al%le« ’g‘._‘B WATER CONTENT oo W GROUNDWATFR
DESCRIFTION Z1E JH1 & |23 | DYNAMICCONEPENETRATION x| wp % we OHSIRV ATIONS
DHTH | Borehole No. 5 3 2 F| F | g | STANDARDPENETRATIONTEST O o ARD REMARKS
. - Q¢ -
GROUND ELEVATION: 355 ¢ = e Bz w P s FATER CONTERGY
SAND: Loose light brown
fine sand.
1} 8§ [ ?
aspl 2{As| - ]
M) ; 28 5 \ §‘
SAND AND GRAVEL: Dense N
to very dense dark brown  |[i,nd 71551 31
coarse sand with gravel o9
1 sizes, 1,:;3‘ 345
i 5 5| ss |35 \\
XX AN
Becoming silty fine to oy 6123 -
) coarse sand with gravel P 118865 >
-1 sizes. ‘s, 31340 4
?;;i'y
o 4
Jgign] Less silty. E”f,a_,*: B 551 40 Upon completion
Borehole terminated at i of augering
1810%. no water
no cave.
Boxehole No. 6
Ground Elevation: 352.6
SAND: Ioose light brown
silty fine sand.
5 Q
"1 N
7 k >3
80~ \
52 e
. SAND AND GRAVEL: Very 19 3 [
$——dense brown silty fine Y L 06
to coarse sand and 3 ;
gravel. 3
ey 6 -
Becoming dark brown fine :*k;-:': 7 1s8s i8S )
to medium sand and P
gravel., X
. fig*o" 8 155 |60 Upon completion
] £ i
Borehole terminated at :0 :;g:i ng
lsfo". no cave.
NOTES:
CHECKED WY ] ;‘-/ ¥
paat ysaa @) MEMRER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA
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S5 PETO MacCALLUM LTD.

N CONSULTING GEOTECHNICAL ENGINEERS

LOG OF BOREHOLE No.7 & 8

717 F 28

- JOBNAML: ___ PROPOSED SEWER CONSTRUCTION 108 No.
LOCATION King Street, Hamilton BORING DATE L7 Feb. 1927  ENGINEER  J:E-¥.
BOKING METHOD _47 ¢ Solid Stem, Continuous Flight Augers TECHNICIAN _ PW.
SUIL, PRUFILE SAMPLES SHEAR STRENGTH Gy of LQUD LMLy
- PLASTIC LIMIT e Wy .
o | B |« 3 WATER CONTENT o W GROUNDS ATHR
DESCRIPTION Z | E & &€ | 53 | DYNAMICCONEPENETRATION x| vy w . COBMERY ATIONS

PETH| porenole No. 7 2151z F|# STANDARD PENETRATIONTEST o | 4o % _  ° AND KEMARKS

. JeroussELIVATION: 3465 R 2z w0 T VTR CprTENLT

XL TONCRETE

345
SAND: Compact reddish
brown silty fine sand.
c : 1]ss |83 le
Becomi brown fine to 2128 - = ] ?
oming brown f£in
medium sand. A AR 28 -
41865 |25
5188126
6las} -
7188 }23 r .
. jigion 8188 120 l Upon completion
- Borehole terminated at . of augering
isto~., no water
no cave.
Borxehole No. 8 )
Ground Elevation: 336.8
/r
CLAYEY SILT: Stiff 335
reddish brown clayey
silt, )
: % 11ss | 94 ;;
tons 2 JAS-| - [
% PO S =
SAND: Loose brown silty 0
fine to medium sand.
4§88 4
Becoming dark brown ‘
fine to medium sand. 5 155 | 4
32% :
6 188 S ?
5% .
320 \
CLAYEY SILT: Hard brown \
clayey silt. 7 {88 130 N
% \\
/ '
. 22!6:1 t 315 \ /
SAND: Very dense brown :
medium to coarse sand. . .

RETST 8 88 |79/11*% Upon completion
Borehole terminated at pf augering
245", o water

cave at 21'6",
HOVES:
. CIHECKED BY 4

LMt jsad

@ MEMBER OF THE ASSOCIAYION OF CONSULTING ENGINEERS OF CANADA

=

&% PETO MacCALLUM LTD. LOG OF BOREHOLE No. o
v LENSULTING GEOTECHNICAY ENGINFERS :
T ’iB?{QSED__§§W£R cosswmefsl;pgv N o8Ne, 11 E 25
LOCATION . ing Street, Hgmilton . . BORING pAYE Eeb. 37, 1977  enginggr J.F.W.
N&UN(;NIHMLJ" K So).id Stem, Continuays Flight Augers . TECHNICIAN P W
SOU. PR SAMELLS SHEAR smwonu, a] LQUID LIMIT Wy
- - PLASTIC LIMITo o Wp
} 30 I 38 WATER CONTENT. ... W GROUND® ATER
RESCRIFTION E E | E] & | £2 | oyNamiccont rENETIATION o wp w w ORSERV A TIONS
DRITH sl 2|81 F g;- STANRARDWRETRATION ST 0| (0o & % AND REM ARKS
S T I : e . -
GROUND ELEVATION:  4og o “lEL* 2 0 MO¥ segor WATER CONTENT %
BAND: legse brown fipe
eandy silt to gilgy
£ d, = .
fine sand 5] 4 \ f
e -, AS| =
CLAYBY SILT: Stiff 3l 88] 15 '
reddigh brown siity 1
glay to glayey silt, A
besoming brovn elayey
fine sandy siit, {13207 86| 13
i ,z"
‘ ’ 51 8s.| 11
180 i .
g ¥ .
GANB AND GRAVEL: €ompact [&7l . ; vd
brewn searse &ap TR 61 B8 | 18 <<
1 fine gravel
3 i¢
. Tyt 1310 BRJ 10
Becoming depye silty 7 By
£ine to gparse sapd A
and grgvel. ; -
(316,
by 7205 ‘
] e B ES | 47 \c Upon completion
of augering
ggg?g ie terminased at no water
=T cave at 19'6".
- -
. .
i =
NGt
cneexeony
w0 @ MEMRES OF THE ASSOFIATIAN OF CONGULTING ENGINEERS OF CANADA




MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 20

CONSULTING ENGINEERS
DWG NO. 21
MGL PROJECT NO.: S0858 DRILLING DATE: OCTOBER 25,1995
CLIENT: THE REGION OF HAMILTON-WENTWORTH DRILLING {X] SOLID STEM CONTINUOUS FLIGHT
PROJECTNAME: PROPOSED WATERMAIN & SEWER INSTALLATION | METHOD: {] HOLLOW STEM

LOCATION: MARKET STREET, HAMILTON

[] DIAMOND DRILL; [} NX or [} BX

ELEV.DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLIT SPOON; TW THIN WALL SHELBY TUBE, AUG AUGER SAMPLE CUJ UNDRAINED SHEAR STRENGTH; MC MOISTURBCONTENT; . PLASTICLIMIT

ELEV. SOIL. DESCRIPTION N EampLe brrata STD PENETRATION TEST ML (%)
(m) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
108.5 0.0 0
75 mm Asphalt over 150 mm crushed limestone
FILL
sand with some silt, medium to coarse grained, S |SS |10 ' 140 %
clayey, brown, moist,
(LOOSE) 7 |88 |18 1.2 %
106.5 2.0 -2
SAND AND GRAVEL \
medium to coarse grained sand, meduim gravel
sizes, brown, moist,
(DENSE) \
105.0 >50| SS | 3.4 /{140 fam 50%
BOREHOLE TERMINATED 3.5 v
-4
-6
-8
-10
0 40 80 120
NOTES: 2 60 100
1. BOREHOLE OPEN TO 2.9 m ON COMPLETION.
2. BOREHOLE WAS DRY ON COMPLETION.
GBO DISK #25 Nov-95.

CONSULTING ENGINEERS

MOUNTAINVIEW GEOTECHNICAL LTD.

LOG OF BOREHOLE NO. 21

DWG NO.22

MGL PROJECT NO.: S08358

DRILLING DATE: OCTOBER 23,1995

CLIENT: THE REGION OF HAMILTON-WENTWORTH

DRILLING [X] SOLID STEM CONTINUQUS FLIGHT

PROJECT NAME: PROPOSED WATERMAIN & SEWER INSTALLATION

METHOD: {[] HOLLOW STEM

LOCATION: MARKET STREET, HAMILTON

{] DIAMONDDRILL; {] NX or [} BX

ELEV.DATUM: GEODETIC

DRILLER: K. & S DRILLING

SS SPLITSPOON; TW THIN WALL SHELBY TUBE AUG AUGER SAMPLE, CU UNDRAINED SHEARSTRENGTH; MC MOISTURECQCONTENT, PL PLASTICLIMIT

ELEV. SOIL DESCRIPTION N BamrLe bTraTa STD PENETRATION TEST MC (%)
(@) TYPE |DEPTH BLOWS PER 300 mm (N VALUE) CU / UNITWT
0 20 40 60 80 100 120
103.0 0.0 0
100 mum Asphait over 175 mm crushed limestone
FILL
sand with some silt, medium to coarse grained, 3 188 }10 : 119 %
clayey, brown, moist,
1012 {LOOSE) 9 |SS |18 152 %
-2
SAND AND GRAVEL
medium to coarse grained sand, meduim gravel
sizes, brown, moist,
(COMPACT) \
99.5 26 | SS (34 6.0 %
BOREHOLE TERMINATED 3.5 )
-6
-8
-10
0 490 80 120
NOTES: 20 60 100
1. BOREHOLE OPEN TO 2.7 m ON COMPLETION,
2. BOREHOLE WAS DRY ON COMPLETION,
GHO DISK #25 Nov—95




- CONSULTING SOIL ENGINEERS . N ‘ . . ! .
& reto associares b, RECORD OF BOREHOLE NO, 47 v
JOBNO. 73 F 48 JOB NAME Parking Garage -~ Main_Street, Hamilton TECHNICIAN H.J3. CONSULTING SOIL. ENGINEERS
BORING DATE. Mar. 13/73 CUENT Corporation of the City of Eamilton GDR/ARS % PETO ASSOCIATES LTD. RECORD OF BOREHOLE NO. s
GROUND ELEV, 324.3 _  BORENOLE TYPE Hiollow Stem Augers : v TYPED BY___inc . . | -
o merne erries :vx.u;c?ﬁ(}%i‘f;‘;:; L LT wl . JOBNO._| 73 F 48 JOB NAME Parking Garage - Main Street, Hamilton TECHNICIAN ___ W.J.
- 5 ANDAR s PLASTIC LIMIT wp T . i R
oeeny HHE 3 s alPani LTI o BORING DATE_Mar. 9/73  CLIENT corporation of the City of Hamilton ENGINEER__ GDP/APJ
ELEV. . DESCRiPTION § K : i SHEAR STRENGTH Cy LB/SQ.FT & | A " ine
e , “1Z1 13 o0q zo0p 3000 snoo sqos | AT EROTE | GROUND ELEV, 322.8B% BOREHOLE TYPE Hollow Stem Augers . TYPEO BY __Jnc
1PN CINDER FILL ) o > ” XON :
IXED FILL: Dark #43 augered SOIL  PROFILE SAMPLES W 1D LMIT W,
‘grasg §andy szit 10' north of ros STANDARD PENETRATION TEST UOUST]C!LIMIT wL
F——  £i1l, some 14, Fill to ) by BLOWS/FOOT - PLA p
™1 gravel. » 16'. Boulderd ¢z3 E‘ - E WATER CONTENT. W REMARKS
1 sainly 1oose o ae OEPTH OESCRIFTION Eleld s L0 20 30 40 30 w, w w
| sandy f£ill. ELEV. l_lJJ :z> - c;) SHEAR STRENGTH Cy LB/SQ.FT. & m«»
— : @ | 1000 2000 3000 4000 5000 0 5 0
. . . toY &
F—1  a bréck
shes and brécks B CRUSHED STONE AND
1 moist. 164 FINES.
sy 21,3 MIXED FILL: 1lss |13
: B £4 :
B i?zedi\r;w;n;ne 1 After sample Mixed sax?d and
| with gravel and #4, hole dry.} - ravel fill.
g
boulders. A N
— boulde Brigks, concrete o ss 110
001+ > : slabs, etc. .
304.3 SANDY TILL: Hard, |[f] 5[ss 130/ !
Sipds GFY- . N R2'6" 1
02, sanp: Fine to | 1l E = 505 bars 388 {15
|| coarse s:nd, wet Tt WL \§> PL = gct ?i;d ;
b | .below 25" &, 240 ; Al S e TEY :
Z‘;‘éﬁiiteﬁ? denses / ) O CUNGRETE bé_;ms T [AXV2 4 = ¢ i
1 "Becoming grey - N me E 12. Cla} ey vsan Yy sa
F—1 brown, pockcts hes * é k] Eter sample s g 4£ill, wet,
F——4 of sandy till. 8 ~ -
] 32[§“-L~ €260 ¢ 310.8 SANOD: Brown fine
T e ] peto 2 to medium sand, ’\
H o 12 i
| Gray siley clay. [5]ss 132 Tp B2 e bars . Ty i_mcu.st, loose.
] gébéxé,'tin like 10]ss. j19 < A |227d psp 1s Q—s_i_o:—in PL = 16 bars SANDY TILL: Brown
i€, \ L
::d, . 1 fzw_jeus: al\ 17po pdr } [R5
3 TOWnR :
1 pccke:s of silt. o 306.3 SAND: Brown fine
2158 Jo7 \ e 2 e bars to doarse sand, : }
—— 3l b2 » : "3 PL = 11 bars gravel layers.
! 520 Boulders. 4 q Hole dry to
] T Very moist "
e fw_ie 3 ' 22,
T h_ﬁ _ " i . ) compact. W. L
] % 1 23'g" » 4
— — ' . / -
S S 1-5 - ° T RE T TR T RS Thars X A HOlG at 25!
L L /helss oo {53.0. PL = 12 bars Becgming dark o water - 23'8"
— - brown fine to \\
] ¢, teus 4 3700 per A ; nedium sand. ~~
-— Pirm to stiff / " RS S S SRR SRR A PR
‘L clayey silt/silty e // \ \ ,
clay. g / Y = /
. . g lks D2 < i S, . \) J Hole at 30!
-——  Mainly silty clay. \ Is B = 48 tars Fing to coarse water - 24°'
S o b he I L to, L= 105 sand. Saturated, /
S : 33t p{sdenge,
1 i
Interbedded i} S ; 289. SILTY CLAY: /
L] ¢clayey silt and i C »
sandy silt layers.y” Greyfs:.lty clay, / .
_— stifif, A.P.L. ) 10ls8s 132
Pl olss 17 i Stifif, grit :
Rs3.q CLAYEY SILT TILL: {h L. \\\ contient, till like. /
f~m~{ = Reddish brown to k \ %
|-~ grey silt till. b . . - : o6 /
| “Hard. h.P.L. ; 60 i
—] Hard. A.P.L . Fl iss {77 7 % 32;3 o 5 - 102 vars ) / = +
i : L = 23 bars R .
1 comeans T e T leo B0 ol | i Silt] seams and ¥ 111ss 126 & | 355Q psF '
¢ pockets.
] 4 ) )
] b 7 %
= i / %
Je3lss leo
" . / Becaming W.T.P.L. / 128ss |24
7:0%s ) .
p37.3 SILTY CLAY: Grey / After pulling
clayey silt to augers s
silty clay. 8170 B7 !
— w.T.p.L. $ilt 24155 |34 L/ ] £ = 139 bars cave - O
[ 1 pockets and seams 7 PL = not de- /
zed and grey. 25 28 / oy tormined Sears of sandy L
—— ) Hollow augers silt / 13, §§ 16 ‘1 1470 PSF D
—_— 29 at 95%. TR + . 0 ;
§ M |pus W.L, - 25'1" !
1.0% Pulled augers, 71.3 Borghole terminated
D223 2:§e§:1§7§25mma~ . v gaﬁe N §;, = at 51'6" 1
— .
Nay 15/73; PAL/504
W.L. 27'5"
PAL/504




JOBNO.__ 73 F 48

JOB NAME Parking Garaca - Main Street, Hamilton . TECHNICIAN _ W. T,

% PETO ASSQCIATES LTO.

RECORD OF BOREHOLE NO. ¢»

CORSULTING SOIL. ENGINEERS

BORING DATE_Xax. 8/73  GUENT Corpoxation of the Ciky of Bamilton GDR/APY
GROUND ELEV,_322,6% BOREHOLE TYPE____lollow Stem Augers TYPED BY. ___ ing -
. ROZAARXO CHUE PEMITRANION ’
SOIL  PROFILE SAMPLES LU0 LT w
3 STANDARG PENETRATION TEST PLASTIC LIMEF e,
5 BLOWS/ >
ERE YR WAYER CONTENT. W
2lu 2 REMARKS
i DESCRIPTION Y g & i 0 20 in. 40 56 w, w w
2 3
A EIRS x SHEAR STRENGTH Cy LB/SQ.FT. A T
1oRi. & | 1000 2000 30Q0 4806 S0PO 1 21 a

. T ~

[~ BIXED FILL: Sandy ga;gréghlo'

1" £ill to 2 feet 1158 125 vz East.

—— below. Mixed sand [ ot—t25 ) After 16 feet

— and gravel £ill. of drilling,

{d Bricks, wood, W.L. - 13*'1"

.| concrete slabg. 21lss 7
Very moist. . After 5 mins.
0dd poulder. 3lss f18 . . 13'1

B cave ~ 151"
f5vge
2 BASERENT FIZURITON t after 22 feet
SAND: Brown fine S8 {15 (i W.L. - 22

-] to medium sand.

2 Compact. Moist. . After 5 mins.
Some fine gravel. 218"

M \‘ On pulling

——p 33 b, 863 augers, W.L.

- — and cave

BlO7% - 8'6".

3046 SANDY TILL: Clayey 2010} Water running

grglgsandy till, brown into hole.

02.4 SAND: Brown fine 95 95 b QWE=61 bard {pn

..} to coarse sand. L>40 barg }

Wet. 75 75k 220} Hole #6B

1 WL augered 5°

—— Boulders. 2484 East of £6.

E— . . After 25°¢

t — i secoming saturated 33 ] augering,

— / moist at

i .} Layers of gravel. / 290 ?‘ﬁ;gmio mins

] i g=287 bars[ |w.L. - 24's8"

L iss 123/6° 3 L%MO barsh

] / 3110

31004

RBI.& SILTY CLAY: H. B )

1 Grey silty clay. . : i BH.§6P
Stiff. Grits and |.8lss {22 4 pS90 psp 9 L
pebbles. Till 1 E = 681 bars

| 11ixe. w.r.p.p. [-alss |26 aY 12300 esF ? Jigaf FL = 105

B 1 /

io0]ss |28 U 41707 p2
I 28 o4 E = §6 bars
111iss 135 ! / 1 S PL = 13 bars
30"
12}ss |22 < N L qel0m|B3

— R b2 3 E bars
Gravel sizes 13lss 132 & 1sso ) bars

| present. BSF i 8ron

— /

— |

— H

i

-] Soft mainly siilty {14iSs | 8 Q\ 60" ?_ = ss b

b clay. Clayey silt/ b4 .‘ : > st

3 silty clay. 15188 17 “ . PL = 9.

}-—-4 Reddish brown i

{ ] silty sand seams. L N
"Interbedded i i

1 Silty clay ' i /

- . t |

i 5

18085} 14 1 6.0 BS.

pET i S E = 71 bars

256-3 CLAYEY SILT TILL: e S - o5 -

| — Reddish brown to H¢.|}A7,.85. 148 ia " p180 PSP ey PL = 12 bars

b grey clayey silt iy

-y till. Hard. B i

—1 Silt seams and 4| - j

H—1 pockets. . H

— i

— . ]

! | Variable gravel {18 58S § 42 é

L | content. \ \

M———' T - ) \ Pe

3 70 4 o 1107 —
119185 § 70 E = 127 bard

] 201 51 L P8 pL ~ 28 bars

S 30

08z

|245.§ SILTY CLAY:

.} Grey clayey silt
to silty clg{.

W.T.P.L. Silt 23l s 15
pockets and

] seams. Red and

F—1 grey. Stiff.

— 1 P7

22} s5 ~6peo] —

t—— S84 16 k\ 20 31 IW E = 58 bars

og'obs Ss |31 o L PL = 17 bars

{224 % Borehole termina- peo
ted at 98'0"

PAL/504

&

oo L CONSULTING SOfL ENGINEERS
&S PETO ASSOCIATES LTD. RECORD OF BOREHOLE NO. 7
JOBNO. |73 F 48 _JOB NAME Parking Garage - Main Street, Hamilton TECHNICIAN__W.J.
BORING DATE_Mar. 19/73 CLIENT Corporation of the City of Hamilton ENGINEER__GDP/APJ
GROUND ELEV. 321.8% BOREHOLE TYPE Hollow Stem Augers TYPED BY inc
SOIt  PROFILE SAMPLES DYNAMIC CONE FGNETRATION LU LMIT "
= STANDARD PENETRATION TEST L
. 5 B OWErFOOT PLASTIC LIMIT W,
QEPTH 2lal w i@ WATER CONTENT. w REMARKS
TLEV. DESCRIPTION wg . 3 10..20 30 4.0 50 w w w
' w IS¢ | = SHEAR STRENGTH Cy LB/SQ.FT, LA S
-4tz g WATER CONTENT %
At @ 20 30
MIXED FILL: L
Mixed sand, silt, U S
bricks, etc., e ] :
loose, moist to _ ‘
wet
Sandy fill. 1188 5 .
L \
- . \ \
04 OLD BASEMENT. FLOOH <
3TT-% SAND: Brown, fine 4 - : P
to medium sand. \\\\t
Compact to dense, ~ !
|| odd|pebble. | L ol
Moist. . ; \\\\[
62 1 : ~,
1 i | . 11 INo free water
] ! { : / ! to 24'. Hole
! | / at 25!
2108+ al€s |57 i . é\ el € 23t8n
300.% SAND: Grey brown )
> Y ! + { i 1 Hole at 31°
fine to coarse o flw.L. & 23°g"
sang, vet,. : /43'::;" ¥ i e 5 38
7] Compact o densc. b S ! V = ! Tock water
Saturated. SR ‘ f sampic.
wril.5)8s | 35 i : }? pi = 6.8
B S ; ' | SCy = 480 pprf
SOl i H
] R | ’ ,’ sat A Mil voacag-
o i \ i Y ‘g revsive.,
L - T
33024 -,.;»T_ﬁ 55§47 ! \ o 3160 B pore at 31
290.4 SILTY CLAY: ‘E/ ] e | . augers at
1 — | 3gh
Grey brown to e ; Cand 1 v
grey silty clay. d ,f ™ j ignczigl',ackcd
A.P|L. Very stiffl; T C
#'/ | 7lss |24 : ,,/ ﬁ] Bailed to
/~ﬁ i ! 26'10".
U j - : f 2 mins. later
i 2¢'2m,
i
U - 4 6 mins.
0dd | pebble. / glss |21 7 o237 | gseynse tate
¥t e
Beconiny W.T.P.L. / 10 mins.later
§ ’ 24'8",
‘ { Stopped
Reddish grey. ) 9l tw | pug checking.
Sandy silt to J/ On completion
silty sand layers. / 10l ss | 20 é installed
5370 iegometer
: 97 to 31°
271.8 Boréhole terminated W.L.=-23'3"
at 50'0" initially,
May 16/73:
W.L. 23'4"
PAL/504 !




Order Neo. .8.3831./H551L Enclosure NO. woemoroeZeseoeeeeseses Order No. .$3831./H55] Enclosure No. vl

oo

RACEY, MacCALLUM & BLUTEAU LTD.

Foundation Engineering Division

RACEY, MacCALLUM & BLUTEAU LTD.

Foundation Enginearing Division

Engineering Data Sheet for Borehole: @ King St.W.
Project: Proposed Sanitary & Storm Sewers  LEGEND

Engineering Data Sheet for Borehole:@ King St.W.
Project: Proposed Sanitary & Storm Sewers  (EGenp

Location: King St.W., Hamilton,Ont. Z Sheor Strangth (C)

Split spoon Location: King St.W. amilton . i Shaar Strength (C)
Hole Location: See Drawing No. 1 R Unconfined compusf!?? 6‘ Hol . 9 " H t s Ont @ SP(” spoon Unconfined compression o
¢ 20 8 d @ Wash sample Yane test ond semitivity ($) + ole Location: See Drawi ng No. 1. @ Wash scmp!e Vane test and sensitivity (8) +
Hole Elevation ond Datum: 320. ' Panetration Resistonce (F) Hole Elevati dD : 323.4 ; itan
E] Shelby Tub — s ole tlevation an atum: 323. Penstration Resistonce (P)
Start Date: March 11/71Prep:  P.H eiby lube 2" Split tube -0 [ Shelby Tube T2 Sl he
’ ! D.B. M Core sample 2 Dia. Cane —_— Stort Date: March 12/71Prep: P.H. iy é:n. —~B-
End Date: Checked: V. B . samp Casing T, End Date: 0 i Checked:p.B. M Core sample Cating S
$youbeol DESCRIPTION ELEV. | DEPTH |STRENGTH AND PENETRATION RESISTANCE | Somple 1o ELEV. | DEPYH |STRENGTH AND PENETRATION RESISTANCE | Sample
: FEET | FEET |C P.SE] N Symbol DESCRIPTION Recovery
o FEET | FEET |C PSFEL  No.
P B S/FT.
320.8 0 20 40 60 b1 323.4 0 e BLOWS/FT.
b e b o 4 T T I W ™y T
ToNLNa . : *.’*‘{F'—*v i §8 Eg ks Fan vy g sas RAS S0 LY .. ¢ - T
,ff-{,.gAsohalt & Concr.Basg319 BEBES I R E bty *hsphalt & Concr.Basgl3o2 il it
... *|Sand-dense to very ' S e s : et - R : ol
.« "Jdense; silty; fine | S ST ' :ﬁ‘.Sam? loose,ffne to ) 3
. lto medium: reddish HEELl S S -\.tomedium; reddish § T
Se m ium; re 15. sessiEmTn e L. brown; moist; -ASS]
‘~.4.'~_ brown.to grey; mOlSt 4. ‘ '.0 (probab‘y fi}! to"” i+ .:.:
L .;_':ecgg;ngzxe;tbséov:h 1o T S I * hpprox. 16 ft.depth) R RE e e
- - pp + . p . . 4...» T ssz R . 10 ::“"_ SSZ
i e L [SEEn ot <
; 3 w‘\‘é‘t.'“ §§3 o ta _:T;.»,;i,i'rv = ”1 g S84 SRy
: ; {/6 l : ] \iE : SESEEse ?',‘.éSSB
ezl ONg lomorate layer T A 1 304 .| 20
“- 'f:,lat approx. 20 ft‘ ; i Refusa] on Conglom'
t1 i ldepthk T b : prate layer of sand
M 4297 : land gravel.
. W.L= 1555
. = 27 l
' ERERN pgtoadsfas 2o
304 | . 0 Bwies
st} End of Borehole 289.3% T §s6 I Notes: 30 b P
Notes: T e " 1. BOr?g?éﬁ advanced R
R e amat S : o ; ' to using seandRaRadbuneh anan pmadh
1. Borehole advanced B gsetRansaLEssiEiN Eeat pas vy | flight auger SESatiEsutee
using flight . R : = : ‘ equipment. g £
auger equipment. e terse b ) ' fesnsibess 5 b
- leti gesssias T o | 2. Refusal to auger- e TR
« On completion, Sisssaians ’l ing encountered PAimeaieasiuinitugipe
. . = : * depth. Enan ha ey e n
de . ot T EEE sl ryraagaon
pth eamaEad l Raasadaa ne
3.%Layer of conglomH T I Saameate: T
orate gravel EE 1{ : | T H T
encountered at SEEsEseTTanIEa : {
20 ft. depth; = 1 = T
difficult to s T
penetrate by ‘ : has I, ‘ H a2
auger. l ’ : g
st - 24e i !
) i i SHiak; i : SRR
,iL :‘% + 16} ‘ ?‘ l ¥ T t 1: ;*. jrops




Order No. .5.383.1L/H.55.1

Project:

Location: King St.W.,

Enclosure No. .oereneSrecnsceenconene

RACEY, MACCALLUM & BLUTEAU LTD.

Hole Location: See Drawing No.

Foundation Engineering Division
Engineering Data Sheet for Borehole:
Proposed Sanitary & Storm Sewers
Hamilton,Ont. P

1

LEGEND
Split spoon

<:> King St.W.

Shear Streagth (C)

Unconfined compression

@ Wash sample Vane test and sensitivity ($) +
Hole Elevation and Datum: 325, 4 O Shelby Tob Panotration Resistance (P)
Stort Date: Harch 15/71Preps B LK. e 3 o oo
End Date: " "t Checked: D.B. (I Core sample Casing N
ELEV. | DEPTH {STRENGTH AND PENETRATION RESISTANCE | Sample
Symbel DESCRIPTION {Racovery
FEET | FEEY |C P.S.F] N
’ BLOWS/FT.

o 325.4 0 80

SZRGPsphalt & Concr.Basgl32h -

! .Y

.. - Band-loose;fine to

C X medium; reddish

“.wlbrown; moist 71551

*7 <" Hprobably fill).

S w1317

7" 'Band~dense; fine to 10 ss2

<+ ~"medium; reddish
. lbrown; moist

o $83
wszzskayer of conglomor-

~R.opte sand and gravel;

I Bpprox. 9% thick at

.17 ft. depth; under-

lain by sand & grave

1.

Notes:

End of Borehole

Il . Borehole advanced
to 17 ft. depth
using flight
auger equipment
together with
conventional wash
boring technique
for breaking
through the con-
glomorate lavyer.

2. On completion,
hole dry and open
to 21 ft. depth.
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Project:

Location:

Log of Borehole 1

" ProjectNo.  HAGE-0060496-A
Geotechnical Investigation - Proposed Sewer and Watermain Construction  Sheet No.

Drawing o, 4
of

A

James Street (King Street to Wilson Street}, Hamilton, Ontario

1

Date Drilled:  May 12, 2001

Drill Type: Truck Mount

INE=

Datum:

wul

Combysiibls Vepour Reading 0
Natural Moisture X
Plastic and Liquid Limit +—

Undrained Triaxat a1 [y
% Strain at Fadure

Panatrometer &

Borehole Log

Sl

Trow Ltd

r£0

Soll Desaription

QUL

ASPHALT: ~ 290 mym thick 05.85

FILL: Sand and gravel, brown, moist, ~ 95.70
150 mm thick A

FILL: Siity sand, reddish brown, fine
| grained, some clay, moist, very loose to |
loose

™y

SAND: Light brown, fine grained, layered, _|
silty sand seams, moist, compact to dense

82,64

Cornbustible Vapour Reading (ppm}
250 500 ¥50

ELEV.

@ T-umg

I

96.14

Hatural Molshae Contert %
Astecherg Limits (% Dey Weight)
10 2 . _30

Udulade-3 < X7

Yyeigit
KNm®

7~

ATHIINY AR

fon'

MR

LAGWGLOZ BHLOG.GPJ NEW.GDT 8/21/0%

BOREHOL.E TERMINATED
Notes:

1, Borehole was advanced by solid stem
auger equipment to a termination depth of
3.5 m on May 12, 2001.

2. Upon comgpletion of drilling, no cave, no
waler.

3. In hole methans reading using MSA
explosimeter: 0% methane.

4. Upon completion of drilling, 19 mm {3/4
in.) diameter P.V.C. standpipe inslalled to
3.5 m depth, screened portion 260 3.5m
depth, bentonite seal 0.2 to 1.1 m depth
&nd asphalt paich from 0 to 0.2 m depth.

{ ik
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Trow Consulting Engineers Lid.
W 428 Millen Road
Stoney Creek, Ontario, L8E 3N9
* Telephone: 905-664-3300
T Fax: 905-662-4144
r OW E-Mail: hamilton@trow.com

Waler

Depth io

Tune Level Cave

(m)

{m)

Sane 1, 2001 350

Auger Sample R Natural Moisture X
SPT (N} Value oowu Plastic and Liquid Limit  —o0 Project Proposed Amphitheatre Dwg. No. __2
Dynamic Cone Test s Undrained Triaxial at é G Park
Overburden Pressure 154435 ore Par Boreh 1
S‘helby Tube éom % Strain at Failure 10 orehole No. oo
Field Vane Test +5 Penetrometer A ... .Hamilton, Ontario Project No. H4596-C
Lab Vane Test o t Hole location and datum see drawing No. 1
S [} N vat is
s ;3 E ASTM) 0158(28§A AT10.Y Natural Mo;,nféne Content Natqr;“!
Wi B Soil Description ELEV. 7] . 20 40 50 80 Atterberg Limits Unit
Li o m H % Dry Welght Weight
G- m| Shear Strength MPa wNim3
- 99.83 |o 0.1 0.2 10 20 20
0.3 m TOPSOIL ‘
| SAND-reddish brown to brown,
‘[stratified frequently silty]]
occ. wet seams, loose =
[ - 1 P <
Y s
- et 2
- -~ 3
i
b ] .
95.8 |,
| SAND & GRAVEL-brown,very
dense
al 4
{ — 6
‘ﬁ )
- =
L - 7
o 8 (
. 91.3
SILTY CLAY TILL~grey,with NN
_traces of sand & gravel, 9
very stiff
e TERMINATED e ~190.2
"NOTES
— See attached sheet — 10

TLI0Ir0




N Log of Borehole BH16 i
ProjectNo.  SPB4B81-3 Drawing o 3
Project: Geo-environmental investigation _ ShestNo: 4 of 1 '
Losaton:  Hughson St N., King S1. E. to King Willlam $t., City of Hamilton, Ontario e 18 SOIL PROFILE SAMPLES | S48 CORCENTIATION @ [HYORALLIC CONRUCTVEY.
- -d xr
3016 g g2 I
» — Ao G O bt e 22 SE P I | I——— Lo INSTALLATIONS
Date Drifled:  Sepl2, 2004 B o o ozt AT Hathent Moteicrn pE| 2 DESCRIPTION g —1 £ % Bl s a wmi:oomr.wsw
o : - NN Fasicani Lt bl 8 | & ® 4 vl
i Type:  Hollow Stem Augers Sraley Tide Ll indend Fssreat 8 5l m B|&lS 0 2 W 1 2 3
, G o ‘f’ % S ¥ ok
Datum: ,‘G@Qﬁi}?{ic b Dot & l -t ]
x
5 % . ¢ Hatveal
wid Sed Desnsiphion ¥ ~Lip e
; ) . o $8.16 o N
34 ASPHALTIC CONCRETE 750 o ® - o ;ﬂ:mm:{zvs_lgg s?(fns s .
23 ‘GONCRETE: ghomen. o SAND and GRAVEL. (FIL 3
GRANULAR BASE: 5 nwn, prustier e o®H
splnesire : i N ol
FILL: sty sned 16 sandy silt, blown, i : — 8574
TG, COmpaT - s g o83 |
B e _ z |k NOTE: Bareholo -
{;} ' Loose, brown, SILTY SAND; trace - 4&",,9"9
et topsoil, occaslonal gravel.
4 {possibly FILL) -
. i3
| TBAND Coarse 16 inedion giained, g A
1 pome sl seams, browr, melst very -
‘dense -2 elo 9419 ]
i Rey K B3 ; 4 [3h
End ol bR mhes ' : 11 1 —
St > | Loose, reddish-brown, SANDY SILT;
4 | 88| trace ey with sand tayers. R
2|8 |
[ =4
b
B
Es
l - ;
brown, fine to medium
SAND; trace silt, occasional
' gravel,
e § e
Compact, brown, SAND and
' GRAVEL.
' . END OF BOREHOLE ]
l o 1 r
i
S
) o WA T Depth 1o i ]
g > P 1 Shaheen & Peaker e Lol | Lae l§
-k & . o Consulting Engineers o cempilion iy an :g
Borchole BHIG6 lf S -
m— >4
F
DEPTH SCALE (ALONG HOLE) LOGGED: KG.
l 1t0 50 Golder Assoclates CHECKED: J.G.M.




DATA INPUT:  B.Popovich 11/18/94

w 8 SOIL PROFILE GAZ CONCENTRATION ¢ HYDRAU\D{:&NND'UCTMTY
-l
< ¢ [ I
Qg é 2 leoev|Blul B IE L INSTALLATIONS
EE g DESCAIPTION < rHE g g 4 \WATER CONTENT, PERCENT
[ g P2 TI818] e Wp b Ot
8 8 51 m 2lals v o2 0 1 2 3
L N
\ GROUND SURFACE 0.1 h
| B3mm PAVING STONE. 2
Sand and Gravel. (FILL) 2%
_____ 6.30]
Dense, brown, sandy silt. (FILL) 5 o
» - - 9536
0.781
. g% o] NOTE: Borehole 1
during and
ng
Loose to compact, brown, SILTY drilling.
SAND; some grave!l. {(possibly
FiLL) d
2 -
fe 5E
2| 81 Loose, reddish brown, SANDY SILT; |11
81 < | with sand seams and layers. Xk o
8 k
1 =
3z s
3183 . .
g 8| Loos, brown, fine to medium :
H =] SILTY'SAND. ; o
3
w & ;
F -
3= :
‘ : :
b °
Compact, brown, fine to medium
SAND; trace slit, occasional B
gravel. N
: o
& . i -
a":‘; 5.18]
Dense, brown, SAND snd GRAVEL. Egz‘; s
(o¥]
p. o 9038‘
. END OF BOREHOLE 579 k
7 d
8 -
$ -
DEPTH SCALE (ALONG HOLE) LOGGED: KG.
1t0 50 Golder Assoclates CHECKED: J.G.M.

SITEST ENGINEERING DATA SHEEY FOR BOREHOLE .___.5,..*._..* DRAWING _ .~ 10
T { BHEET OF )
T MPROPOSEDSEMERS™—— = " M . T Leboratory
Prawes CATI At e e e e o Tube —O——— . Nawuesl Meirture
Cocation _ ARTNEFST'—( £T0 lj ______ .30 Beeiny  Toke . ’,- Mostic & Loawd  Lient ’-—r*—‘
REGTUN “UFﬁmrtTON‘-ﬁENWGRTH' Rutaey Core  Bompie Lad Vene Test \’/
—————— mm Wt 7Y s St i 4 s e e et it e A o Wesh  Sampie - Torvaae
Hoke Locatm__?_EE_” : 0 2___ f:‘:u Cena [ ——— Uncanfined  Comnpresassn &
—1'&;.1-9 «--VE‘RW—‘““ Fud  Vone + iUndrained Traval e
Clate Orusod___,_m ; —SOCIE ST\EM”GER ______ 5 oter a Overbucton  Prossurs /,\.é_s
e YGEQDETTC {BOREROCE ELEVT = (947567 ——  Semwir Pomad corsonmss PO o e T
bsrom . o o L Tt Wotor  tobls { detians . Smmonnt ) X 3 ety
[Ponatmion Bossianon K. Y60 1t Wa biswn/ i1 Fastiseal “‘“:’.:“:‘11”:"“'“ temay
Deserrption Elevaton | Deoth 10 20 30 40 10 U™ 30
frvmpot Ciasaification Broar  Birength ——t & Semole
gy s o o oy v & Numoec
Racowmry %
: - PAVEMENT —{ 94,47 0.10 ] i
Caly i FILL, sandy gravel i q i
B 94,17 0.40 ! !
.| SAND, some silt !
' loose, reddish-brown, wet
.l 1
- luccasional coarse sand sejms
% 7]
- C)w 5 1 | 100
i
[ - }
e 3 & ;
. i A 2 | 100
e | ) N
e 90.46| 4.11 h | *
o+ 1 GRAVELLY SAND, some silt ! i
7l tcobbles and boulders §\ o
© ¢ very dense '62815;11:11 3
e - 3 100
~Y—{ 89.57 | 5.00 : ¢
L |
= i
J 2
Syt SN . 94
' ,f SILTY SAND, layered, wet 86.63 5:9 53 I e
i.1-] brown, very dense o { ,4 4 160
5 — .
BOREHOLE TERMINATED 88.02 6.55
1
|

s 1o Free watér encountered @ 6.5m. Level observed @ 5.0 m on completion.
2. Borehole was backfilled on completion of the fieldwork.




Borehole #: A
Project No: TB8S002G
Project: Storm Sewer Construction Cilent: Reg. Mun, of Hamitton-Wertworth
Standard Penetration Test ,
B _ Blows/30 Moisture Contert (%)
_ Description E g
E — P
= 3 § ;é %
%
gl & mzém‘apzp o 'l* v 0 ¥ w
0~ Ground Surface G489
PAVEMENT STRUCTURE
13 cmof Aaphak, over 38 emof | g4z
] \ Concrete. :
1 1 {ss| 7 ,\
: / \
e SILTY SAND FILL \
= Brown, opanic seams 1 o 5 2 Iss) ¢ |4
2] i thick, possibly native from
p 2.3 m (), mot, loose.
E 3 |ss| 4 | y
34 /
E s [ Jos] s | 4 /
i aawn \
4 Brown, fine t medium sand,
q; 11 brscas of gravel, moist, spoon \
- S wet &t 4.6 m, looee to compact, \
6] gon | 5 |S8] & b i
e Borehole Terminated
63
3
73
Drilied by: EMs Ocilling Asﬁsﬁf&m ’,"d,a E"“'M, ,mml e ' Hole Size: 150 mm
Drilt Method: Sofid Stem Augers Hamiiton, Ontario Datum: Geodetic
L8H 6N6
Drift Date: 930204

. Upon Completion: Caved and wet 3t 4.9 m.

by

Project No: T888002G
Project: Storm Sewer Construction
Location: King & Wainut 8t,, Hamilton

Borahole #: B

Client; Reg. Mun. of Hamfiton-Wertwarth
Prepared By: M. Leltch

Stendard Penetration Tesl

_ Blawera0 o Moisture Content (%)
Description E g
Tl 5 .
£ ¢ TiEle| £ ols
6l & e A N L D . I .
o Ground Surface 33
PAVEMENT STRUCTURE |
20 om of Asphek, over BS cm of
Crughed Limestons,
281 1 |ssy S ¥ :
4 SANDY SILT FiLL 2 |ssf 7 ; i
24 Brown, traces of crushed
5 Emestone, wel to moiet, loose, ]
3 B R N
3 0.9 N /

L2

»

Uy

[ JENSTVSSTINITENISRISERTIISEN O]

I SAND AND GRAVEL
4 Brown, wet, dense 1o compact.

&3 CLAYVEY 8117 Lhm

be Brown etiff.

3 Borshole Terminatod
73

]
Drifed by: Ele Drifing Aegfmsnzmm Hote Size: 150 mm
Dril Method: Sofid Stem Augers , mmx.au'smus rio Datum: Geodetic

;

Upon Completian: Caved and wet st 4.4 m,

Drill Date: 8902 04




E BE E NN e D

A, CUMMINGS

7-02-0137-2-3.0WG

Terraprobe

PROJECT No:. 7-02-0137-2

CLIENT: City of Hamilton

LOCATION: Walnut St. Hamilton, Ontario

LOG OF BOREHOLE 3

BORING DATE: November 26, 2002
ELEVATION DATUM: Geodetic

SAMPLER HAMMER, 63.5kg; DROP, 760mm

a SOIL PROFILE SAMPLES |PENETRATION
Qlu., RESISTANCEPLOT‘X\ WATER CONTENT
E 6& ’6 wl 20 40 60 & (%) INSTALLA
=P & |Eevfel 13 TION
Q|EZ DESCRIPTION < |oeerd & 3 SHEARSTRENGTHKP2 | INFORMATION
~ = [ i}
g|a= Bl m 32 5
= l&.’ ) 20 40 66 8 10 20 0
GROUND SURFACE 84.87
O 1 755mm Asphatt o
4 CONCRETE &
JT{FILL) Granwiar Base/Subbase -
b ¥ (X1
7 reddishbrmm; i
1 CLAYEYSWY rar
1] LB 1 [ss| 8 o
] 21s8| 8 o
2 1 N
1 tooss to compact, N
- reddish brown; IRER
4 SANDY SILT, {7
1 with seams and layers of fina sand 1 2 lss! e o)
3
; 4 |85} 2t D
] 1,38
4 END OF BOREHOLE a5
Ela
£ ]
Q ]
= ]
v
Q 3
b=
4 h
’.' 4
85 —
w 3
= 4
) ]
6 —
K
3
7 ——
8 —
3 NOTES:
] Borehole dry upon
~ completion of drilling.
9]
] SHEET 1 OF 1

LOG OF BOREHOLE 1 ~’
o Trow
‘Auger Sample X
SPT(N) Value 00 Project: Geotachnical Invastigation Dwg. No: 3
. ropos atermain Construction ; . _
Dynamic Cone Test King Street East (Mary Street Project No: HO 4362-A/G
Shelby Tube 'Yy Ht‘;"“ﬁe*”" tog Street Ground Elevation : m
Field Vane Test +8 amdtion. Untanio
Natural Moisture X
Plastic and Liquid Limit —_—
Penetrometer A Borehole location and datum see Drawing No. 2
o SE;\Q Depth o N Value Natural Moisture Content| © =E
2% ™ Soil Description Scale | 5 B L % Dry Weight £ |58
=~ ea70 miftlz ’ ‘{QSQ“‘ sgfa 10 20 30 & | s
Asphaltic Concrete - 200 mm thick
i
FILL: Sand and gravel, some slag, grey, || |- :
damp X
0.5
2
929 |- silty sand, reddish brown, trace of L
gravel, occasional concrete fragments,
moist 1 40 o v
4
92.3
SILTY SAND: Reddish brown, trace of |1:9 -
clay and gravel, moist, loose to dense
- 18 gio X
2
5
2.5 s1| o X
3 (10
, ! o
- becoming brown from 3.3 to 3.5m depth | o X
20.2 3.5 :
BOREHOLE TERMINATED 12
4 |-
| |14 ;
4.5
:
16 s
5 |
|
A |
6.5/18 ;

=
NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS,

1. Borehohadvanoedbysoﬁdsﬁammetstoakmﬂnaﬁondepﬁxds.SmmMards16.1998byLandtea Drilling Ltd.
2. Upon complation of drilling, ro cave, no free water,
3. Borehote backfilled and patchad upon completion of drifling,




LOG OF BOREHOLE 2 N | LOG OF BOREHOLE 3 ~
. Trow ) . Trow
‘Auger Sample X l Auger Sample » No: &
SPT(N) Value Project: geotecggi‘?vai lnvesgigactig)n ‘ Dwg. No: 4 SPT(N) Value OOC[H Project: gt%%tgggigva; :m:?;?a;“"" tion Owg. No:
Dynamic Cone Test !Grgg(')ssh‘eet gateslt’r?ﬁ:‘ Sg‘iet ; Project No: HO 4362-A/G Dynamic Cone Test King Street East (Mary Street Project No: HO 4362-A/G
Shelby Tube co i H“’ ‘fftg’““ on Street Ground Elevation : m l Shelby Tube so H‘grmgg“%g?aﬁgeeﬂ Ground Elevation : m
Field Vane Test +s améton. Lntano Field Vane Test +s '
Natural Moisture X Natural Moisture X
Plastic and Liquid Limit —_ ' Plastic and Liquid Limit —
Penetrometer A Borehole iocation and datum see Drawing No. 2 Penetrometer A Borehole location and datum see Drawing No. 2
Elov. Depth | o N Vatue Natural Moisture Content} o | _= - Elav. Depth | o N Vaiue Natural Moisture Content| o | =
53| %y Soil Description Scale | 5| 20 40 60 80 % Dry Weight g €5 ' bl Soil Description Scale | §| 20 40 60 80 % Dry Weight S E]
9 > R @ Shedr Stréngth’ | » ©
53| en m RS Pl 10 20 30 | & e i BT iz el 10 20 30 | & laem
Asphaltic Concrete - 150 mm thick j 1 \ l Asphaltic Concrete - 200mm thick !
F:“‘Lg':stSand and gravel, some slag, grey, | ; i NER FILL: Sand and gravel, some slag, Co :
! hsl 122 9 | X L brown, damp s |2 © L X
0. o ! ; . !
2 L l ) 2 |
4 o |
817 Pt _ L
SILTY SAND: Reddish brown, trace of | : . _ 90.8 —
glay and gravel, moist, compactto |1 35 o X I SILTY SAND: Reddish Brown, trace of H 12| o X
ense . clay and gravel, moist, compact to 4 :
4 P denss . P
1.5 | l x 1.5
- i . é«ith trt‘race rootiets from 1.5 to 2.0m u
e
- | 24 o] X w P - 16 14} o X
: 1 | E
8 i
2 5'a 18] G X i I - 2.5 |12| 0 i X
3 110 l - 3 |10
X X 3 o 5 X
- becoming brown from 3.2 to 3.5m depth| | [3° © X I - brown cemented sand seams from 3.4 — ; :
600 35 ‘ 682 to 3.5 m depth 3.5
' BOREHOLE TERMINATED 12 P { l BOREHOLE TERMINATED 12
Lo 3 i
i :
4 P 4 -
| {4 .a . 14
45 | l 4.5
" 16 5 [ 16
5 l S
B L : B
6,5[18 ! I 6.5(18 i
NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS, NOTE: BOREHOLE DATA REQUIRES INTERPRETATION ASSISTANCE FROM TROW BEFORE USE BY OTHERS.
1. Borshole advanced by solid stem augers to a termination depth of 3.5 m on March 16, 1998 by Landtest Drilling Lid. 1. Borehole advanced by sofid stem augers to a termination depth of 3.5 m on March 18, 1998 by Landtest Drifling Lid.
2. Upoen completion of drilling, no cave, no free water. 2. Upon complation of driifing, no caving, no free water,
3. Borehole backfilled and patched upon completion of drilling. 3. Standplpe monitoring well instatied to a 3.0 m depth (slotted from 0.3 1o 3.0 m depth), March 25, 1995 - Water Levet: Dry.
4. Borghote backfiled, sealed and patched upon completion of drilling.
) - . e




DATA INPUT:  B.MCLEAN 08/06/95

PROJECT I
LOCATIO Project No: SM 031428-G
SAMPLE Log of Borehole No. 6-1
l Project: Proposed Road Reconstruction - Phase Il
RIE SON. PROFILE SAMPLES f D N a om ‘.\ PR I 22| rezoveren Borehole Location: Wellington St. N, N of King St. E
Zol & 5 el B o N I-11 - Location: Hamilton, Ontario :14m N, 2m W of wood hydro pole #8396 .
IE & DESCRIPTION < |22 1o g @ [GHEARSTRENGTH v + Q.@|  WATERCONTENTPERCENT |81  iNSTALLATION I SO“"Mat
b=l F 5 foerm 2| 7|5 | cuien wnv-® U0l oW <3 Client: Sutton & Associates Project Manager: lan Shaw, B.Eng., E.I.T.
] g gl m @ 10 20 20 « ! ¢
. . . SUBSURFACE PROFILE SAMPLE
- Moisture Content
Iy W% A
v El o | & 10 20 30 40
. s S < E =
X O
GROUND SURFACE 91.a7 1 kS Description § 5|9 5 g $ | Standard Penetration Test
[T & 4 5 |2 Sla|E| 2] 21 5 |5 - emomm, -
TS CCATEr TR~ S g |a B2 &[Sl 2 & ®
50 0
_‘« ol gﬁ ™ _Ground Surface 91.29
- J ] % Asphaltic Concrete A81.02
1 el o ' 1 . Approximately 75mm /| ~
Loose, brown, SILTY SAND ™ 27 \\ Portland Cement Concrete / SSp1)18
% " ;o ms;;‘m();; LSLI)LT: occasional - 4 \'Approxlmately 200mm i i
T : B !
g g ‘ s |58 ° 4 :Granular Base ilaosg!SS} 2| 10 \
Ok % B0 3 4 'Appro;umate!y 150mm J ; .
135 szl | ] \ Sifty Sand Fill e : k
g8 6 y san 88} 3 |17
z § ] - 12 \‘Brown trace of fine gravel moist; - - ! =
318 % o GROUND WATER ’ K icompadi. o H
g E Very foose, brown, fine to e * oo} Duam”m‘omua o l . 8~ Sand - - et :
gt =} medium, SAND; with sitt layers. o — ATELEVN 87.72m . B{an . ) sst 41 7
3 sael | - . own, mgdaum to fme grqmed, trace of
3 L ——— 505 1 10+ to some silt, occasional thin layering,
5 5B |e l N moist, compact. ss| 5 ! 21
Compact, brown, fina to medium, B ol 12“:- \
SAND. ' - — . 14| 87.29
‘ El ol |55 wd  [JH smycey
Toose, brown, SILT. T1 0] | - Grey, trace fine gravel, moist, very shﬁ
END OF BOREHOLE 2 - p -
. 164 [ s6.00|S3| 6 | 27 [4045
s R 181 End of Borehole ~
. NOTES: :
4.6 1. Borehole advanced using solid stem
20 continuous flight auger equipment on October
h 23,2003 10 adepth of 5.2 metres.
s E l 22: 2. No free groundwater present at
1 compietion. Borehole backfilled with auger
R cuttings and topped with portland cement
24 — concrete,
l :~ 3. Soil samples will be discarded after three
B 26 — months unless otherwise directed by the
7 I8 client,
' 28+
8 -
' : Drill Method: Solid Stem Auger SOIL-MAT ENGINEERS & CONSULTANTS LTD.  Datum: Geodetic
130 Lancing Drive, Hamilton, ON L8W 3A1
Drill Date: October 23,2003 Phone: (905) 318-7440 Fax: (905) 318-7455 Checked by: IS
- e-mail; info@soil-mat.on.ca
! Hole Size: 150mm Sheet: 1 of 1
LOGGED: KG. l
DEPTH SCALE
110 50 Golder Assoclates CHECKED: J.G.M.




. e . o this margin rono‘ tor binding = .

' ' . ’ CONSULTING SOIL ENGINEERS
% PETO ASSOCIATES LTD. RECORD OF BOREHOLE NO. 2 SITEST ENGINEERING DATA SHEET FOR ROREHOLE 3 DRAWING 4 .
JOB NO. 69F 66 JOB NAME Vlest Avenue Storm Sewer TECHNICIAN__BG bratect o S T T -—
M 18/69 Corporation of the City of Hamilton, tGIECY Tl JELED EES
BORING DATE_ "2 - CLIENT___c/o_Proctor and Redfern Ltd. ENGINEER ___ 11 Project: % 0.0, it Tie E
- GROUND ELEV, _300.% BOREHOLE TYPE Auger Typeo BY__ € Loation: 5 LD Belty Te B
SOIL  PROFILE SAMPLES DYNAM!BCLO%)SN/% O%e#cmnnou B Haaiiton, Dnlaric fuger Sampia B
MiT W, ' calicoe Doo Rovoire Moo Cape Gamxl i
S STANOARD PENETRATION TEST :?:Sll;lé’u;ll‘f wL tale Locaticns Ses ul'ading ot | Lare :a\tyxe H
. ol <3 BLOWS/FOOT » Data Drilleds July &, 1989 Cone Test
QEPTH z W W & WATER CONTENT, w REMARKS LS ;
ELEV DESCRIPTION REIBER: P ———— wo W W Orilled By Sali¢ Stes uger (175 s 0.0.) Vane Test ;
ez " § SHEAR STRENGTH Cy L/50.FT. TER CONTENT %, Datus Beadetic Eorchole Elavation 83,590 4 Hatar Leval
o f@ % 30
SHER DECTAIFTIUTLASEIFICATION ey
Dark brown i
sandy silt £ill SS 14
moist . = ~
g5 | 0.3 i
; 89,47 § 0,18 i
62"  lLoose ss |a \ R er— ;
SILT/SAND. Brown i, LPACE Oy gravel, bf‘m‘f.’!
interbedded sandy ss |11 ' o lonze to campact, acist, laversd
and silty sand, n, ! L1
moist \
compact « wia
11'op P ss |12 , Q wie
SAND. Grey fine : Lo 4 ]
to medium sand, P o y :
wet SS9 15 ety at i 4 { 10’0
A P2 .
s |21 S \ |
Sl 8,00 | 280 l
1801 compact - i |
) TILL. Grey clayey|}, . A ,
silt till . * /] PN 3 ) i
*iA17 Iss |21 ST SILTY CLAY TILL, trace of exbedded sand 3 1 2 L
'R ol ad geaval, grey, saist, very stitf 17 |
‘P! ’l i I
o1 ics i
49 Lol sand and gravel decreasing with depth }
4 ¥ I L4 X
Yl4fE 1ss Jis [ |~ f1 1/} |
‘ HY M
1) Yol vei |
ke T 1 I
Wet 1 iE Tes 71s | T A dp s large gravel L5
4 n
// 10]TW |rusy TN - | 201548 . R PO - _
(I BOREHOLE TERMINATED
L4 ‘ A -
3646 Compact 1185 {11 © b
Terninated at
' 36 1 6"
WOTES:
i, Borehole was agist and open to 4.1 setres on cospletion.
2. Borehoie was backfilled on completion of the fieldsork.
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A& PETO MacCALLUM LTD. OG OF BOREHOLE No. 1
LOg Of B()reh()le 1 B S’  CONSULTING GEOTECHNICAL ENGINEERS - R o
ProjectNo.  HAGE-0060494-A DrowingNo. __ 4 ; | 0B NAME _Proposed_Sanltary Sewers. - Vineland and Vicinity R JOBNo, 26 P 153
Project: Geotechnical Investigation - Proposed Sewer and Watermain Construction  SheetNo. 1 of 1 LOCATION . Hamilton, Ontario : = - BORINGDATE_July 9/76 __ ENGINEER .ToRe
. . . . B BORING METHOD 44" Auger. {soli-) TECHNICIAN H.Ro
Location: Wentworth Street (King Street to Barton Street), Hamilton, Ontario - — PRV o Py ——— T LiGUtD LT "
- . ” . . PLASTIC LUKIT e Wy ' .
y w WATER CONTENT. .. ¥ o
Sample Combusttle Vapou Readng g : o DESCRIFTION 21 é e g’: DYNAMIC CONE PENETRATION  x :,M W ", z".,?t’.{%?&’é
Date Drilled: ~ April 28, 2001 Auger o Natural Moistuce X : DEFTH ) 313 § S g 3 | staparopierRATIONTIST S| (T o ¥ | AND REMARKS
7 . ey . : = o =] ¢ .
! o v od Puscandigadimt 0 : +gn |GROUNDRLIVATION: 398, 0 1F Bz | WU w VATER CONTENE R
Drill Type: Truck Mount Oynamic Cone Test - Undralned Triasial ¢ ® . V é's" 2% _ASPHALYT 7% CRUSHED STONE {o% i . ’
Datum: T % Soain = Flure : ’ ISILTY SAND: gravelly £ill, A B 1 Borehole dry
: Fietd Vane Test t Penetrometer A N ireddish brown, compact, 2 a0,¢ IS 1 . . : : . and open at
B yrgviiniforn, wet e — 1188 115 . completion
s 5 N ek Cormbtsis Vapow Readia Gom) 3] pvatorst T L TLTY CLAY (TILL)T  Brown €ff : )\ 1%
| & Soil Description BLEV.1E » w0 s w e S : fey brown, very stiff, - /":
tto m T | “sheax Swength Woa Attecbery Lirits (% Dry Weight) L] Weight ) «FoL., some multicoloured |-
- 83.33 : o 2 30 i . 13t pockets '/4 21ss j22 > _
B ASPHALT: ~90 mm thick laa24 EERI VRN : . 1220 .
o | CONCRETE {possible slag). ~ 190 mm . °/‘
. thick 88.05 . 1 o
PN /1 A B
FILL: Sifty sand, brown, fine grained, l , - 3lss 15 foY
- moist, compact ] ‘ , 12104 i~
+oddish brown from 0.610 1.2 m o eoTop.L reYe erith. e
. — 1 % - .- ’ heiom . [ ¢ 14 {8 {11 1 - . D
A i Borehole terminated at : :
Z - l 16'0%
- . 2h :
A
» - 2 o . . '.v,
3 . . 2
PEING ) ] 85.93 %
LHLL- 1L SILTY SAND: Light brown to dark biowrn, _| ! /‘ : )
FEr} 1| ovddized stains, damp to moist, dense ; / 3 o
i N Z .
1 — — 3 - : :
! 7 - l
1 % ol
s 7 3
3 8493 /‘ R
SILTY CLAY TILL: Grey, moist 184,83 7
BOREHOLE TERMINATED N .
Notes: . V
1. Borehole advanced by sofid stem auger l
equipment to & teamination depth of 3.5 m .
on April 29, 2001. A
2. Upon completion of drilling, cave at 3.4 - 4
m depth, no water.
3. In hole methane reading using MSA o
explosimeter. 0% methane. =
4. Upon completion of dritling, 19 mm (34 l o
in.) diameter P.V.C. standpipe instatied to o=
3.4 m depth, screened porton 2.1t0 3.4 m )
depth, bentonite seal 0.2 to 1.1 m depth R
and asphalt patch from 0 to 0.2 m depth. : l ’
Water Depth 0 . l
Trow Consulting Engineers Ltd. Time Level C‘a')e
428 Millen Road peTeT {m) o
Stoney Creek, Ontario, L8E 3NS May 7"200‘ 3230 NOTES:
- |-. Telephone: 905-664-3300 i . -
Tr ow Fax: 905-662-4144 ’ ‘
E-Mail:  hamillon@trow.com : .
@ Lvl . CHECKEI BY: ° KK
[® ’ i 304 @ MEMBER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA
i
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A% PETO MacCALLUM LTD.

Y’ CONSULTING GEOTECHNICAL ENGINEERS

JOB NAME ___Proposed Sanitary. Sewers.-.Vineland and Vicinity

JOBNo, 16 F 153

LOCATION .- Hamilton, On tar;ol,
BORING METHOD ... 45" £1ight_auge.

BORING DATE - July 13/76 ENGINEER o TeRe
TECHNICIAN T Re

SCHL PROFILE SAMELES SUEAR STRENGTH Cy a LIQUID LT WL
FLASTIC LIMIT e WP
el 8 l« 13 WATER CONTENT—o W GROUNDWATER
DESCRIPTION Z 1 E 1E] & | 23| DYNAMICCONEPENETRATION x| ' wy v - ow OBSERVATIONS
bErTH . 6l 151 ¢ g; STANDARD PENETRATION TEST ¢ | Do . ANDREMARKS
- ey - N . .
=1 et Z [ . . 8 Y
GROUND FLEVATION: 986 4 = 2z n Wowoor. WATER CONTEN %

'g* R* ASPHALT& 6" CONCRETE BASHUY.
ILTY SAND: £ill, probably O

»
Ll
bl

cadbase material, loocse N

o compact, saturated L 1iss |9’ X ) ' /)
N 4

;
"

8s j12

atasn
%

ia

ILTY CLAY (TILL}: grey,
Etiff to very stiff in
iltier zones, W.T.P.L.,

ss |13
rruite gritty 21543

After Sad cave 7'

Water 6'8"
(perched in sand
£111) .

e ssjiz| | v N 3

——-{8orehole terminated at
6 1 sﬁ . .

Cave 14'6"
Water 11°6"
{mostly saturated

Note: Borehole

anticipated
location due to
parked cars.

sands) B 1:

noved 60' west of}

NOTES:

cucekenpy. Kk

Lemigsod i @MEMBEK OF THE ASSOCIATION OF CONSULTING ENUINEERS OF CANADA

.
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LGG OF BOREHOLE No.

A& PETO MacCALLUM LTD.

S’ CONSULTING GEOTECHNICAL ENGINEERS

JOBNAME __Proposed Sanitary. Sewer. - Vincland. and .vicinity
LOCATION —Hamilton,. Ontaria :

JORNo. 16 F_183
BORING DAYE _July 13476 ENGINHER TR

BORING METHOD _4%". £1ight auger ... ' TECHNICIAN TR -
SO PROVILE SAMPLES SHEAR STRENGHCy o) LIQUID LIMIT W, )
- - . PLASTIC LIMIT. Wy
PRI g WATER CONTENT. W ¢ ATER
. DESCRIFTION 21E 2] B | 22 | DYNAMICCORR PERETRATION =i 1wy w " ORSFRYATIONS
D¥PFIH % =13 E ﬁ" STANDARD PENETRATION TEST # § - : AND REMANKS
: et Loty L34 5 -
0 OTJGROUNDELEVATION:  983,2 Bk 8z 0 e s MATER CONTENE
01 8Y 2 ASPUALT 6% CONCRETE BASE {y<:® : .
2" QYCRUSHED STONE: ’ . v Jetion”
ﬁ "B ILTY SANDI FEIT T TTTTTIIEN - pon completion . .
ILTY CLAY (TILL): brown o4 |280 1158422 fiole open and dryq
o grey brown, very stiff, [}l ) \
TP L., quite gritey, § 0N
humercus multicoloured silt |}, )
seams and pockets. *».;; 2]8s |28
f/ 1275.
23
rernare T I /
becoming grey, stiff, A.P.LIL - 34188 111 '
some silt pockets, shale /
fragments, gritty to depth. KO tHogplalss 111 :
% i
- . W ss j10 | | %
—Borehole terminated at .
166" 265
Note: Borehole - -
located 20°' south
of anticipated’
location due to ..
overhead wires.
NOTES:
i cueexep oy JSE
phi 1 e &) MEMRER OF THE ASSOCIATION OF CONSULTING ENGINEERS OF CANADA



I SITEST ENGINEERING

DATA SHEEY FOR BOREMOLE ... DRAWING o e e e e
L puERY o )
Proect oo 203 Your Moo Fold ' Lsborstory
__ PROPGSED SEWERS Y00, ol Tobe e Mot Mators X
KING STREET @ GAGE .00 Suity W B e Moot & Lowd Lemet ""‘"‘"‘O
t —_—— Botery Cors Bowos Lt Vo Tomt
—  __HAMILTON. ONTARIO o o otk Sumepte - G‘B
Hels L SEE_DRAWING NGQ: 1 5" Die. Come e + “‘"“"“‘::".‘:"
Dte Dt APR_Q7. 1989 oo VERTICAL . oo = . Frosroneiiy ol Q
Oeioe wy . S0LID STEM AUGER (165 MM 0.D0)  tenster maros 1pravmem) ") Swwen ot Foriors o
oeeom — _GEODETIC _B87.564 METRES _ ____ wew ttkisim e 3. 3
ot Rostom. 6, S50 R e beve s R sl % 2y :_.:?"""" it wegte
1 20 30 4o W 20 30 | Bewk
Duaceiption Elovatiasn Dupth e
Symaol Tla—;lf:—ﬁ;a_ e Beot M@ 500 150 200 ‘ & Fhber .
S e 187.38 {0.18 ‘
87.13 {0.43
FILL, env
BOME FINE BAND & SRAVEL
COMPALT /VERY BTIFF 1 i
BROWN TO GREY, MOIST
7-
85.89 |1.67 1 % ? 1 75
SILTY CLAY 5 ? 1
EMBEDDED BAND & GRAVEL ‘
VERY BTIFF, BREY {
HOTTLED, HMOIST :
3 i 5
(£ 10 X é 2 100
\ /.
\
i,
4 Y
\
C Y ; 3 100
~ .z 1%
\ /
/
82,23 |5.33 T~ , -
SANDY GRAVEL ~—%-482.00 |5.50 \Si\;é\ ? 4 100
BOME SILT L CLAY - : // \ 4
NUMERIRJS CORBLES b \‘ Ly
DENBE, DARK GREY, WeT ( 13{ % 5 100
~ABASOLTNE BATURATED) et 81, 16 10,40 << i .//{.
SILTY CLAY TILL \ {
EMBEDDED SAND & BRAVEL 7 \ }
STIFF TQ HARD ‘
BREY, MOIST i 7
3y i g 6 20
8
BOREHOLE TERMINATED }79.48 [8.08

Moty

2., BOREHOLE WAS BACKFILLED ON COMPLETION.
3. BOREHLOE WAS RELOCATED TO THE SOUTHEAST CORNER OF KING/GAGE.

4. ACTUAL ELEVATIONS ARE SLIGHTLY LOVER THAN SHOWN,

1. VATER LEVEL OBSERVED AT 5.5 METRES 1/2 HOUR AFTER COMPLETION OF BOREHOLE.

I SITEST ENGINEERING

2

DAYA SHEET FOR BOREHOLE o DRAWING - e o o e e
CBHERT o O s
Svoenct Moo BAOR Ve Mo ) #rotd Laboestery %
rmec . PROBOSED..SENERS 0.0 Spit Yubo B Notoral  Wossture Rl
. 1.0 broly T e * oot & Loawed Lama
tocotn KNG STREET Q- FBASTBEND e ) Cors Somete Lot Vors ool O
e = =HARILTON,ONTARLD o Torvane 5
Woie Lacaten _ SEE DRAVING NOs—d o ¥ O O, + Uit T
Onte Drtied APR_O7 1988 —mr Holt _VERTICAL-—  prames e b Provanil .,@,
Serom ot Feilom
Dvtied oy — SOLID- STEK-AUGER 4185 HM—0Dr)  Somvier Woshas corsmem) " o .
Dotwm . GEODETIS-£8 432 -METRES ———— Woter  Table {dofiete. coparsnt § I - &
otabion R, 6. 190 ks Mom/ R (%, Ory waaghd) fkat suagid
ip % S0 4p 10 20 30 | Semel
Dencrigtion Elovetion Dgpth ——n
Syl Clossification g e Bhoac uw 100 sso 200 [ [y & Nl .
e 89,28 0.15
s 89.08 1 0.35
JdJFE
g SILT
/ BOME BAND AND CLAY 1
I+ HOTTLED BROWN/OREY -
d K MOLTI-COLOURED, REDDIEBH DRPWN
M. COMPACT, MOIBT 14 ; 100
: 9 X /
. f 2 ‘
PR I
. }
4 ¥ \
% {
E 3 l
8.23} 3.20 /
SILTY CLAY TILL Q 14 A g 5
EMBEDDED SAND & BRAVEL 1 .
THIN NEY SILY SEAMS | .
SBTIFF, BREY, MOISY 1 4 )
}
J 7
14 X 2 100
5 ? L %
\
3
{
\
&
b a X : é’ 100
i /4
BOREHOLE TERMINATED | 82.88{ 6.55

5 W0 N e

. BOREHOLE WAS MOIST AND OPEN TO 6.0 METRES ON COMPLETION OF BOREHOLE.
. BOREHOLE WAS BACKFILLED ON COMPLETION.
BOREHLOE WAS RELOCATED TO THE SOUTHWEST CORNER OF KING/EASTBEND.
. ACTUAL ELEVATIONS ARE SLIGHTLY LOWER THAN SHOUN.
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! AWING ... e e ot o

SITEST ENGINEERING DATA SHEET FOR BOREHOLE C"!!m‘r P

et Re DSI03 Yo M) Fiakd Labarotary

#ewer _ PROPOSED SEVWERS V0D fem T R o Satpral Momptert X

coestan _KING STREET @ GLENDALE _______ Ffio sab e  ——  Jg - —— o

 _ HAMILTON. ONTARIO o — @

boin tocome SEE DRAWING NO: 1 # bwiow — Uemsbont Compomon 4

Undvomod  Triowind
ome Owied APR 07, 1988 __. e VERTICAL % ™= ; oeend e

poes w_SOLID_STEM AUGER (165 MM 0.D.)

Bonpler  Poshad tprosed)

H Wy

patve __ _GEODETIC 90,078 METRES _ __ __ __  wewr osthuiomoommem? 3. 3 R
Pongasgn Fumisugy, M, S50 0 B3 bieams 6, Ty el e et wagie
Syt lon Ciovation | Depth 19 30 _“:° o w0 20 30 | Ssmple
iaseitication st pog Bhoor Bupeth 305 1850 20O oty & Mumdowr .
—WEPRRCY BYIB IO
| COREETE 89.83 |0.25
SILYY CLAY 7]
AOTTLED BROMM/GREY 12 4 1 |100
1 Q ¥ ]
STIFF, MOIST ] \ ﬁ
88.68 | 1.40 \ \
SILTY CLAY TILL \)26 \)t Z 2 75
EMBEDDED BAND & ORAVEL 2 3 //
THIN WET SILY SEANS / t
P BOPEL, o o e ) ‘
e / \
3 \ -
dis X ?' 3 |100
{ 4
. .
7
> &1 X ? 4 | 100
P 85.13 } 4.95 /
BOREHOLE TERMIKATED |85.05 |5.03
e— — I

BOREHOLE WAS MO1ST AND OPEN TO 4.5 METRES ON COMPLETION OF BOREHOLE.
BOREHOLE WAS BACKFILLED ON COMPLETION.
BOREHLOE WAS RELOCATED TO THE SOUTHWEST CORNER OF KING/GLENDALE.
. ACTUAL ELEVATIONS ARE SLIGHTLY LOWER THAN SHOWN
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THURBER ENGINEERING LTD.

STATEMENT OF GENERAL CONDITIONS

1. STANDARD OF CARE

This study and Report have been prepared in accordance with generally accepted engineering or environmental consulting
practices in this area. No other warranty, expressed or implied, is made.

2, COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the
Report which is of a summary nature and is not intended to stand alone without reference to the instructions given to us by the
Client, communications between us and the Client, and to any other reports, writings, proposals or documents prepared by us
for the Client relative to the specific site described herein, all of which constitute the Report.

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED
HEREIN, REFERENCE MUST BE MADE TO THE WHOLE OF THE REPORT. WE CANNOT BE RESPONSIBLE FOR USE
BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT.

3. BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to us by
the Client. The applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the
document, subject to the limitations provided herein, are only valid to the extent that this Report expressly addresses
proposed development, design objectives and purposes, and then only to the extent there has been no material alteration to or
variation from any of the said descriptions provided to us unless we are specifically requested by the Client to review and
revise the Report in light of such alteration or variation or to consider such representations, information and instructions.

4. USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of
the Client. NO OTHER PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR
WRITTEN CONSENT AND SUCH USE SHALL BE ON SUCH TERMS AND CONDITIONS AS WE MAY EXPRESSLY
APPROVE. The contents of the Report remain our copyright property. The Client may not give, lend or, sell the Report, or
otherwise make the Report, or any portion thereof, available to any person without our prior written permission. Any use which
a third party makes of the Report, are the sole responsibility of such third parties. Unless expressly permitted by us, no person
other than the Client is entitled to rely on this Report. We accept no responsibility whatsoever for damages suffered by any
third party resulting from use of the Report without our express written permission.

5. INTERPRETATION OF THE REPORT

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological
units, contaminant materials and quantities have been based on investigations performed in accordance with the
standards set out in Paragraph 1. Classification and identification of these factors are judgmental in nature.
Comprehensive sampling and testing programs impiemented with the appropriate equipment by experienced personnel,
may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an inherent risk
that some conditions will not be detected and all documents or records summarizing such investigations will be based on
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the
points investigated and the Client and ali other persons making use of such documents or records with our express written
consent should be aware of this risk and this report is delivered on the express condition that such risk is accepted by the
Client and such other persons. Some conditions are subject to change over time and those making use of the Report
should be aware of this possibility and understand that the Report only presents the conditions at the sampled points at
the time of sampling. Where special concerns exist, or the Client has special considerations or requirements, the Client
should disclose them so that additional or special investigations may be undertaken which would not otherwise be within
the scope of investigations made for the purposes of the Report.

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the
basis of conditions in evidence at the time of site inspections and on the basis of information provided to us. We have
relied in good faith upon representations, information and instructions provided by the Client and others conceming the
site. Accordingly, we cannot accept responsibility for any deficiency, misstatement or inaccuracy contained in the Report
as a result of misstatements, omissions, misrepresentations, or fraudulent acts of the Client or other persons providing
information relied on by us. We are entitled to rely on such representations, information and instructions and are not
required to carry out investigations to determine the truth or accuracy of such representations, information and
instructions.

(seeover....)



.-l THURBER ENGINEERING LTD.
INTERPRETATION OF THE REPORT (continued . . . .)

c) Design Services: The Report may form part of the design and construction documents for information purposes even though it
may have been issued prior to the final design being completed. We should be retained to review the final design, project
plans and documents prior to construction to confirm that they are consistent with the intent of the Report. Any differences that
may exist between the report recommendations and the final design detailed in the contract documents should be reported to
us immediately so that we can address potential conflicts.

d) Construction Services: During construction we must be retained to provide field reviews. Field reviews consist of performing
sufficient and timely observations of encountered conditions to confirm and document that the site conditions do not materially
differ from those interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for
Thurberto provide letters of assurance, in accordance with the requirements of many regulatory authorities.

6. RISK LIMITATION

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous
substances and the potential to cause an accidental release of those substances. In consideration of the provision of the services
by us, which are for the Client's benefit, the Client agrees to hold harmless and to indemnify and defend us and our directors,
officers, servants, agents, employees, workmen and contractors (hereinafter referred to as the "Company") from and against any
and all claims, losses, damages, demands, disputes, liability and legal investigative costs of defence, whether for personatl injury
including death, or any other loss whatsoever, regardless of any action or omission on the part of the Company, that result from an
accidental release of poliutants or hazardous substances occurring as a result of carrying out this Project. This indemnification
shall extend to all Claims brought or threatened against the Company under any federal or provincial statute as a resuit of
conducting work on this Project. In addition to the above indemnification, the Client further agrees not to bring any claims against
the Company in connection with any of the aforementioned causes.

7. SERVICES OF SUBCONSULTANTS AND CONTRACTORS

The conduct of engineering and environmental studies frequently requires hiring the services of individuals and companies with
special expertise and/or services which we do not provide. We may arrange the hiring of these services as a convenience to our
Clients. Asthese services are for the Client’s benefit, the Client agrees to hold the Company harmless and to indemnify and defend
us from and against all claims arising through such hirings to the extent that the Client would incur had he hired those services
directly. This includes responsibility for payment for services rendered and pursuit of damages for errors, omissions or negligence
by those parties in carrying out their work. In particular, these conditions apply to the use of drilling, excavation and laboratory
testing services.

8. CONTROL OF WORK AND JOBSITE SAFETY

We are responsible only for the activities of our employees on the jobsite. The presence of our personnel on the site shall notbe
construed in any way to relieve the Client or any contractors on site from their responsibilities for site safety. The Client
acknowledges that he, his representatives, contractors or others retain control of the site and that we never occupy a position of
control of the site. The Clientundertakes to inform us of all hazardous conditions, or other relevant conditions of which the Clientis
aware. The Clientalso recognizes that our activities may uncover previously unknown hazardous conditions or materials and that
such a discovery may resultin the necessity to undertake emergency procedures to protect our employees as well as the public at
large and the environment in general. These procedures may well involve additional costs outside of any budgets previously
agreed to. The Client agrees to pay us for any expenses incurred as the result of such discoveries and to compensate us through
payment of additional fees and expenses for time spent by us to deal with the consequences of such discoveries. The Clientalso
acknowledges thatin some cases the discovery of hazardous conditions and materials will require that certain regulatory bodies be
informed and the Client agrees that notification to such bodies by us will not be a cause of action or dispute.

9. INDEPENDENT JUDGEMENTS OF CLIENT

Il

The information, interpretations and conclusions in the Report are based on our interpretation of conditions revealed through
limited investigation conducted within a defined scope of services. We cannot accept responsibility for independent conclusions,
interpretations, interpolations and/or decisions of the Client, or others who may come into possession of the Report, or any part
thereof, which may be based on information contained in the Report. This restriction of fiability includes but is not limited to
decisions made to develop, purchase or self land.
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