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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by URS Canada Inc. (URS) on behalf of the Ministry of
Transportation, Ontario (MTO) to carry out the foundation component of the transportation study for the
proposed access improvement(s) between Wolfe Island and Kingston, Ontario. The Study area is shown on the
Ontario Base Map (OBM) in Drawing B-1 and on the Air Photo in Drawing C-1 in Appendices B and C,
respectively. The options being considered to improve the access and flow of traffic between the City of
Kingston and Wolfe Island include:

m Replacement and/or upgrade(s) to the existing ferry vessel and terminal locations;
m Construction of new ferry terminal(s);
m Construction of a fixed-link connection (i.e. bridge); or,

m Combination of the above alternatives.

This report describes the methodology and resources employed to carry out the evaluation of the foundation
component(s) for the various options and summarizes the results of the evaluation. The report includes
drawings showing the crossing alternatives and terminal/bridge abutment locations (including field notes and
photograph locations from the site reconnaissance) and provides recommendations on the requirements for
additional investigation of the preferred crossing alternative at the preliminary and/or detail design stage(s).

The terms of reference for the scope of work are outlined in the MTO Request for Proposal (Consultant
Assignment Number 4006-E-0035) dated December 23, 2008 and in our proposal P91-1017 dated January
2009. The work was carried out in accordance with our Quality Control Plan for Foundation Engineering
Services dated July 29, 2009.

The work carried out for this study should be considered preliminary in nature and is intended only to highlight
general foundation issues for use in comparing the crossing alternatives. No borehole drilling or laboratory
testing to establish existing soil and/or bedrock conditions was undertaken as part of this assignment.
Preliminary and/or detailed foundation investigations will be required at structure sites in order to obtain
information to assess the subsurface conditions and to provide recommendations on the foundation aspects for
design.

2.0 SITE DESCRIPTION

The project area for the foundation component of the transportation study generally encompasses the lands on
the north shore of the St. Lawrence River within the City of Kingston and on the south shore of the St. Lawrence
River on Wolfe Island, as shown on Drawing B-1 and Drawing C-1 in Appendices B and C, respectively.

s
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At the outset of the project, URS developed an initial “Long List of Potential Solutions” that included potential
connection locations in the following areas:

m Kingston (6 locations)

m Howe Island (2 locations)

m Simcoe Island (2 locations)

m  Wolfe Island (6 locations)

The details of all the initial connection location alternatives and the preliminary evaluation carried out by URS
along with the decision to ‘Carry Forward’ the alternative or not, are described in the Draft “Screening of Long
List Alternatives, Wolfe Island Transportation Study” Table by URS and dated January 13, 2010. A plan view of
the Study area showing all of the initial connection locations is presented on the figure titled “Long List of
Potential Solutions, Wolfe Island Transportation Study” dated January 14, 2010, prepared by URS, included in
Appendix A

Following the screening by URS of the initial Long List connection locations, the project area was divided into a
Short List consisting of five potential connection locations in Kingston and four potential connection locations on
Wolfe Island. Each connection location has either an associated potential ferry route (with terminals) or an
associated potential fixed link (with abutments) or both.

The initial potential connection locations to be considered in Kingston are:

m Portsmouth (Ontario Park and Kingston Psychiatric hospital);

m  Downtown West (Kingston Yacht Club and Kingston Penitentiary);
m Barrack Street Terminal (existing ferry dock at Barrack Street);

m CFB East (Canadian Forces Base Kingston); and,

m Ravensview (Ravensview subdivision).

The initial potential connection locations to be considered on Wolfe Island are:

m  Marysville West (Alston Moor Golf Links);

m  Marysville (existing Marysville terminal);

m Dawson Point (existing Dawson Point terminal); and,
m  Knapp Point (Knapp Point or Brophy Point).

A plan view of the Study area showing the above connection locations carried-forward after the initial screening
is presented on the figure titled “Short List of Potential Solutions, Wolfe Island Transportation Study” dated
January 18, 2010, prepared by URS, included in Appendix A.

=
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The Study area (including Kingston and Wolfe Island) is located within the physiographic region known as the
Napanee Plain. This physiographic region is described as a flat-to-undulating plain of limestone from which
glaciers have stripped most of the overburden. While the overburden soils may be less than 0.3 m deep over
much of the region, some deeper glacial till occurs within stream valleys and towards the north of area while in
the south, depressions often have shallow deposits of stratified clay (Chapman, L.J. and Putnam, D.F., 1984).

Details of the presence of exposed bedrock outcrops, existing vegetation, drainage and land use conditions and
anticipated subsurface conditions for each of the connection locations are discussed in Section 4.

3.0 INVESTIGATION PROCEDURES

3.1 General Overview

The comparison and evaluation of the different crossing alternatives and associated potential connection
locations is based on an evaluation of social, economic, natural environment and technical considerations. The
foundation component is included as part of the technical considerations. The various alternatives considered
for evaluation are shown in plan (along with our field notes and photograph locations), overlain on Ontario Base
Maps and Air Photographs, on the drawings included in Appendix B and Appendix C, respectively. It should be
noted that the plans in Appendices B and C which indicate the potential crossing alternatives selected for
evaluation show ferry routes and/or fixed link (bridge alignment) alternatives that are conceptual and do not
necessarily reflect the final alignment and locations in all areas and as such should only be used as a guide.

Foundation considerations for the connection locations and/or crossing alternatives include a quantitative and
comparative assessment of topographic variability/terrain ruggedness; overall drainage ability and extent of open
water; extent of swamp/soft ground areas; potential for approach embankment settlement and stability issues;
and construction feasibility. In addition, a qualitative assessment of the expected foundation conditions at
potential structure sites is also included.

A summary of the Foundation assessment factors, the indicators and the measures as utilized for the evaluation
is shown in the following table:

Foundation

Indicator Measure
Factors
Quantitative Assessment / Estimate of
Extent of . . Conditions:
General Topography Topographic/Terrain

(Difficult/Very Rugged, Open)
(% of Total Area)

Quantitative Assessment:
Drainage Ability/Extent (Rapid, Fair, Poor/Ponded Water
of Ponded Water Present)

(% of Total Area)

Variation

Overall Drainage Pattern

=
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Foundation

Factors Indicator Measure
Quantitative Assessment:
Extent of Swamp and (Major Deep Swamps/Difficult
Swamp and Soft Ground Soft Ground Conditions, Minor/Shallow Swamps)

(% of Total Area)

Quantitative Assessment:
Presence of soft/loose (Difficult embankment conditions or
soils Favourable embankment conditions)

Potential for embankment
(or fill) stability/settlement

ISsues (% of Total Area)
- Qualitative Assessment:
Anticipated depth to .
Foundation Types Bedropck (ShaIIF())w or (Exposed Bedrock/Shallow Foundations,

Unknown/Possible Deep Foundations)

Deep) (On-shore, Near-shore and Off-shore)

Anticipated difficulty
during construction /
requirement for special
construction techniques

Qualitative Assessment:
(Difficult Construction Conditions,
Favourable Construction Conditions)

Construction Feasibility

Using the criteria listed above, each indicator has been assessed by assigning a numerical estimate (% of total
area, number of each type of foundation unit, etc.) to each associated measure. A difficulty rating (1=Difficult,
2=Neutral, 3=Favourable) for each measure has then been assigned. The combination of the numerical
estimate of the measure and the difficulty rating then provide a sub-total for each Foundation Factor which are
then summed to provide an overall score (or total weighted ranking) for each potential terminal/bridge foundation
location. It is noted that an equal weighting has been assigned to each of the Foundation Factors. Following the
evaluation of each terminal/bridge foundation location, the crossing alternatives are assessed by summing the
evaluation for each terminal/bridge foundation connection location associated with a particular crossing
alternative.

Details of the procedures used for the evaluation of the terminal and bridge foundation locations, including
sample calculations, are presented in Appendix D.

A discussion on the type of background information and methodology (i.e. desk study and field reconnaissance)
utilized as the basis for the evaluation procedures for the terminal/bridge connection alternatives is presented in
the following sections.

3.2 Terminal/Bridge Foundations Evaluation

The first stage of the evaluation process for the various crossing alternatives incorporated the collection,
compilation, review and office analysis (i.e. desk-top study) of available existing information, to create site
specific geologic maps onto which each of the Short-Listed potential connection locations/alignments could be
superimposed. This facilitated the development of a general understanding of the anticipated foundation
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conditions at each of the proposed terminal/bridge foundation locations and identified areas of potential
foundation concern (i.e. swamps, soft ground and structure locations).

The second stage involved a site reconnaissance (i.e. field study) to verify or update the information on the
geological mapping, as required, and to fill in data gaps and create a photographic record of the conditions at
each of the proposed terminal/bridge connection locations. Based on the results and data from these two stages
of study, a qualitative and quantitative analysis was performed for the final comparison of the alternatives from a
foundations perspective.

The available existing information reviewed at the first stage included subsurface, geologic and geographic
information in the form of:

m  Air photos;

m Topographical maps;

m Physiographical maps;

m  Ontario Base Maps (OBMs);

m  Existing terminal structure design and/or as-built drawings;

m  Existing subsurface information from the MTO GEOCRES system;

m  MOE water well records;

m City of Kingston construction drawings; and,

m Relevant information from internal Golder files.

A reference list of the available information reviewed from the MTO GEOCRES system, from the City of Kingston
and from Golder’s internal files, along with select borehole information and soil stratigraphy or foundation design
drawings, are including in Appendix F.

These resources were used to identify regional trends with respect to: terrain ruggedness; drainage patterns;
extent of bedrock outcropping; and swamp areas, and specifically to identify areas warranting further closer
inspection during the site reconnaissance field study.

As noted previously, site specific maps were created utilizing the above information onto which the potential
terminal/bridge connection location alternatives were superimposed for use during the field component of the
study. The geological maps (with the OBM base) are included in Appendix B and the air photos are included in
Appendix C.

The site reconnaissance work for the foundation assessment was carried out by members of our engineering
staff between July 19 and 21, 2010. The field work included the following tasks:

o
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m Field mapping to identify the approximate areas of bedrock outcropping and swamp/soft ground areas
within the various terminal/abutment connection location alternatives;

m Visual inspection of swamp/low-lying areas to estimate the potential severity/extent of soft ground and
future foundation investigation requirements;

m Observations of existing structures/foundation performance;

Since survey layout/staking of the proposed connection locations was not included as part of this assignment,
the site reconnaissance work relied heavily on the use of existing features (i.e. roadways, buildings and
waterways) as landmarks as well as a handheld Global Positioning System (GPS) unit for orientation and
location during the field work.

Field notes made during the site reconnaissance, as well as the locations of the photographs taken during the
field work, are shown on the geological maps (along with the superimposed connection location alternatives) on
Drawings B-1 to B-9 in Appendix B. It should be noted that the drawings included in Appendix B were produced
for field use only and do not necessarily fully reflect the final alternatives carried forward for evaluation (although
subsequent refinements by URS are relatively minor). The photographs of the various terminal/abutment
locations are included in Appendix E.

Following the site reconnaissance, the available existing information together with the field notes and photos
were reviewed to further compare each terminal/bridge foundation location from a foundations perspective. The
results of the comparison, including the numerical estimates of each measure for the various indicators that
comprise the foundation evaluation, were compiled and tabulated.

It should be noted that following completion of the field reconnaissance work, the nine (9) Short Listed areas
identified by URS for evaluation were further refined to include four (4) potential ferry connections and two (2)
potential bridge crossings. The results of the final proposed access connections by URS is included in the
matrix table in Appendix A titled, “Wolfe Island Transportation Study, Summary of Alternative Solutions” dated
October 4, 2010. The final proposed access connections are summarized below.

. Terminal/Abutment Location
Route Alternative # Type

Kingston Wolfe Island

Al-1 and Al-2 Ferry Route Barrack Street Marysville
A2-1 and A2-2 Ferry Route Barrack Street Dawson Point
A8-1 and A8-2 Ferry Route CFB East Dawson Point
A10-1 and A10-2 Ferry Route Ravensview Dawson Point
B3 Fixed-Link Bridge CFB East Dawson Point
B5 Fixed-Link Bridge Ravensview Knapp Point
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The completed foundation evaluation tables consisting of comparisons of the individual terminal/bridge
foundation locations for the final alternative solutions are included in Table 1, and the summary comparisons of
the various route/crossing alternatives (based on a combination of the individual terminal/foundation locations)
are presented in Table 2 following the text of this report. The draft Foundation Evaluation Tables 1 and 2 were
submitted to URS in October 2010.

4.0 DISCUSSION AND RECOMMENDATIONS FOR ALTERNATIVES

4.1 Terminal/Abutment Location Alternatives

As described in Section 2, prior to the start of the foundations field reconnaissance work, URS provided a Short
List consisting of a total of nine (9) potential access connection locations (five (5) in Kingston and four (4) on
Wolfe Island). It is our understanding that these access location alternatives are to be considered by the overall
design team, in conjunction with other non-construction solutions such as using a larger, or faster ferry vessel(s),
or multiple ferries. Each of the original nine (9) Short Listed potential access connection locations were
investigated as part of the field reconnaissance work, as follows:

1. Portsmouth - Ontario Park, Kingston Psychiatric hospital and Kingston Penitentiary
2. Downtown West - Kingston Yacht Club

3. Barrack Street Terminal - Existing ferry dock at Barrack Street

4. CFB East - Canadian Forces Base Kingston

5. Ravensview - Ravensview subdivision

6. Marysville West - Alston Moor Golf Links

7. Marysville - Existing Marysville terminal

8. Dawson Point - Existing Dawson Point terminal

9. Knapp Point - Knapp Point and Brophy Point

As described in Section 3, subsequent to completion of the field reconnaissance work, based on other non-
technical factors, URS further refined the alternatives to include only four (4) potential ferry connections and two
(2) potential bridge crossings. As shown in the table in Section 3 and the matrix table in Appendix A, Marysville
West, Portsmouth and Downtown West are no longer to be considered as potential connection locations in the
access study. These locations were investigated by Golder’s field staff and are discussed below, however
evaluation and ranking for these locations has not been carried out as these alternatives have been suspended.
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4.1.1 Portsmouth

The proposed Portsmouth terminal is located in the western portion of the City of Kingston in the vicinity of King
Street West and Portsmouth Avenue and encompasses the land surrounding Ontario Park, the Kingston
Psychiatric Hospital, Portsmouth Yacht Club and the Kingston Penitentiary. The area highlighted for evaluation
stretches from Ontario Park to approximately 2.1 km east. The greater part of the evaluation area consists of
gently rolling, open topography with occasional bedrock outcrops and light tree cover. The shore line within the
study area consists of limestone bedrock outcrops (up to about 3 m high) or man made soil retaining structures
(steel bulkhead or armour stone) with shallow bedrock ledges, cobbles or boulders visible on the lake bottom
near the shore. The drainage pattern in the area trends to the south towards the St. Lawrence River with a few
minor streams terminating at the shore line.

Based on the field observations and available existing subsurface information, foundations for on-shore
structures are expected to be shallow foundations founded on the near surface bedrock. Approach fills for the
ferry terminal point are not expected to experience any significant settlement or stability issues. Near shore
foundations for a ferry terminal are expected to be founded on bedrock at or slightly below the river bed,
however, the elevation of the river bed is unknown in the area of the proposed terminal location.

As a result of evaluation factors other than foundations, this location was not carried forward in the short list of
alternative solutions, and as such, the evaluation for this location is not included in Table 1.

4.1.2 Downtown West

The proposed Downtown West terminal is located in the vicinity of the intersection of Ontario Street and West
Street in the City of Kingston and encompasses the land surrounding the Kingston Yacht Club, the Pumphouse
Steam Museum and the Marine Museum of the Great Lakes. The area highlighted for evaluation stretches from
the Kingston Yacht Club to approximately 0.5 km east at the Marine Museum of the Great Lakes. The greater
part of the evaluation area consists of mainly flat, open topography with light tree cover. The shore line within
the study area consists mainly of man made soil retaining structures (armour stone or concrete rubble).
Available existing subsurface information indicates that on-shore bedrock is found underlying less that about
2.7 m of sand and gravel overburden. The drainage pattern in the area trends to the south towards the St.
Lawrence River with a few minor streams terminating at the shore line.

Based on the field observations and available existing subsurface information, foundations for on-shore
structures are expected to be shallow foundations founded on the near surface bedrock. Approach fills for the
ferry terminal point are not expected to experience any significant settlement or stability issues. Near shore
foundations for a ferry terminal are expected to be deep foundations extending to bedrock at an unknown depth
below the river bed.

s
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As a result of evaluation factors other than foundations, this location was not carried forward in the short list of
alternative solutions, and as such, the evaluation for this location is not included in Table 1.

4.1.3 Barrack Street

The proposed upgrade to the Barack Street terminal is located in the vicinity of the intersection of Ontario Street
and Barrack Street in the City of Kingston at the location of the existing Barrack Street Ferry Terminal. The
evaluation area consists of mainly flat, open topography with light tree cover. The shore line within the study
area consists mainly of man made soil retaining structures (steel bulkhead or armour stone). Available existing
subsurface information indicates that on-shore bedrock is found underlying less that about 1.5 m of cohesionless
overburden soils. Available existing near-shore subsurface information indicates that the soils below the river
bed consist of about 3 m to 4 m of firm to very stiff silty clay to clay over about 1 m of glacial till overlying
bedrock. The drainage pattern in the area trends to the east towards the Cataraqui River.

Based on the field observations and available existing subsurface information, foundations for any on-shore
structures are expected to be shallow foundations founded on the near surface bedrock. Approach fills less than
about 6 m in total height for a ferry terminal are not expected to experience any significant settlement or stability
issues, however, the presence of the clay strata below the river bed could result in some time-dependent, post-
construction settlements that may need to be taken into consideration. Near shore foundations for a ferry dock
(or associated dolphin structures) are expected to be deep foundations extending to bedrock at approximately
3 m to 6 m below the river bed. Based on the available information (as included in Appendix F), it is estimated
that the river bed is approximately at Elevation 69 m in the vicinity of the existing Barrack Street ferry dock.

The proposed Barrack Street terminal location is the Kingston connection point for Alternative Nos. Al1-1, Al1-2,
A2-1 and A2-2.

4.1.4 CFB East

The proposed CFB East terminal/bridge abutment is located at the south east corner of the Canadian Forces
Base (CFB) Kingston property, adjacent to the west end of Lasalle Boulevard. The evaluation area consists of
gently sloping topography with heavy tree cover. The shore line within the study area consists of a steep
bedrock outcrop approximately 2 m to 3 m above the river level. The visible river bed in the vicinity of the
connection area is covered with limestone cobbles and boulders. Available existing subsurface information
indicates that on-shore bedrock is found underlying less that about 1.5 m of sand or clay overburden. The
drainage pattern in the area trends to the south towards the St. Lawrence River.

Based on the field observations and available existing subsurface information, foundations for on-shore
structures are expected to be shallow foundations founded on the near surface bedrock. Approach fills for a
ferry terminal or bridge are not expected to experience any significant settlement or stability issues. Near shore
structures are expected to require deep foundations extending to bedrock at an unknown depth below the river

3
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bed. No existing subsurface information is available for off-shore structure locations, however the foundations
for bridge piers are expected to be deep foundations extending to bedrock.

The proposed CFB East terminal/bridge abutment location is the Kingston connection point for Alternative Nos.
A8-1, A8-2 and B3.

4.1.5 Ravensview

The proposed Ravensview terminal/bridge abutment is located in the vicinity of the intersection of McKnight
Road and Sibbitt Road on the east side of the City of Kingston and encompasses the land in and to the west of
Ravensview subdivision. The evaluation area consists of gently sloping to rolling topography with light to heavy
tree cover. The shore line within the study area consists of a steep bedrock outcrop approximately 2 mto 3 m
above the river level. The visible river bed in the vicinity of the terminal/abutment area is covered with limestone
cobbles and boulders. Available existing subsurface information indicates that on-shore bedrock is found
underlying up to about 3 m of sand or clay overburden. The drainage pattern in the area trends to the south
towards the St. Lawrence river.

Based on the field observations and available existing subsurface information, foundations for on-shore
structures are expected to be shallow foundations founded on the near surface bedrock. Approach fills for a
ferry terminal or bridge abutment are not expected to experience any significant settlement or stability issues.
Near shore structures are expected to require deep foundations extending to bedrock at an unknown depth
below the river bed. No existing subsoil information is available for off- shore structures, however the
foundations for bridge piers are expected to be deep foundations extending to bedrock.

The proposed Ravensview terminal/bridge abutment location is the Kingston connection point for Alternative
Nos. A10-1, A10-2 and B5.

4.1.6 Marysville West

The proposed Marysville West terminal is located in the vicinity of the intersection of County Road 96 and 5"
Line Road on Wolfe Island and encompasses the shore line from approximately County Road 95 to 4" Line
Road. The area identified for evaluation encompasses a point of land extending out from the shoreline of the
island (across from 3" Line Road) and contains a relatively large swamp area; however it is our understanding
that the actual proposed terminal would be located to the west of the point adjacent to Alston Moore Golf Links.
The evaluation area consists mainly of gently sloping to flat, open topography with light tree cover with the
exception of the swamp area noted above. The shore line within the western portion of this study area consists
of a limestone bedrock outcrop up to about 6 m high above the river level. The visible river bed in the vicinity of
the connection/terminal area consists of shallow limestone shelves but the elevation of the river bed is unknown.
Available existing subsurface information and field observations indicate that on-shore, the bedrock is located at
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or within about 1 m of the ground surface. The drainage pattern in the area trends to the north towards the St.
Lawrence River.

Based on the field observations and available existing subsurface information, on-shore structures are expected
to be constructed on shallow foundations founded on the near surface bedrock. Approach fills for a ferry
terminal are not expected to experience any significant settlement or stability issues. Near shore structures are
expected to be founded on shallow foundations on or within the near river-bottom bedrock.

As a result of evaluation factors other than foundations, this location was not carried forward in the short list of
alternative solutions, and as such, the evaluation for this location is not included in Table 1.

4.1.7 Marysville Terminal

The proposed upgrade to the Marysville terminal is located in the vicinity of the intersection of Main Street and
Centre Street on Wolfe Island at the location of the existing Marysville Ferry Terminal. The evaluation area
consists of mainly flat, open topography with light tree cover. The shoreline within the study area consists mainly
of gently sloping overburden with man made soil retaining structures (armour stone) in places. Available existing
subsurface information indicates that on-shore and near-shore bedrock is located underlying less than about 1 m
of cohesionless overburden soils. The drainage pattern in the area trends to the north towards the St. Lawrence
River.

Based on the field observations and available existing subsurface information, foundations for on-shore
structures are expected to be shallow foundations founded on the near surface bedrock. Approach fills for a
ferry terminal are not expected to experience any significant settlement or stability issues. Near shore
foundations for a ferry dock could comprise cellular sheet pile cofferdams founded on the bedrock below the
relatively thin overburden of the riverbed. Given the depth of water at this location, associated dolphin structures
may require deep foundations extending into bedrock.

The proposed Marysville terminal location is the Wolfe Island connection point for Alternative Nos. A1-1 and Al-
2.

4.1.8 Dawson Point

The proposed upgrade to the Dawson Point terminal/bridge abutment is located at the end of Dawson Point
Road on Wolfe Island at the location of the existing Dawson Point Ferry Terminal. The evaluation area consists
of mainly flat, open topography with light tree cover. The shore line within the study area consists mainly of man
made soil retaining structures (armour stone) or gently sloping overburden. Available existing subsurface
information indicates that on-shore bedrock is located underlying less than about 1 m of overburden. At some
locations in the vicinity of the existing terminal, a bedrock shelf is visible at the river bottom. Available existing
near-shore subsurface information indicates that the overburden soils consist of rockfill and/or dense sand up to

i
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about 8 m thick overlying limestone bedrock. The drainage pattern in the area trends to the north towards the
St. Lawrence River.

Based on the field observations and available existing subsurface information, foundations for on-shore
structures are expected to be shallow foundations founded on the near surface bedrock. Approach fills for a
ferry terminal or bridge abutment are not expected to experience any significant settlement or stability issues.
Near shore foundations are expected to be deep foundations extending to bedrock. No existing subsoil
information is available for off-shore structures, however the foundations for bridge piers are expected to be
deep foundations extending to bedrock.

The proposed Dawson Point terminal/bridge abutment location is the Wolfe Island connection point for
Alternative Nos. A2-1, A2-2, A8-1, A8-2, A10-1, A10-2 and B3.

4.1.9 Knapp Point

The proposed Knapp Point terminal/bridge abutment is located at the end of East Point Lane on Wolfe Island
and encompasses the shore line along Brophy’s Point/Knapp Point. The evaluation area consists mainly of
gently sloping to slightly rolling topography with heavy tree cover. The shore line within the study area consists
of a limestone bedrock outcrop up to about 2 m high above the river level. The visible river bed in the vicinity of
the terminal/abutment area consists of shallow limestone bedrock shelf which can be seen in the air photo of the
area extending out into the river. Available existing subsurface information and field observations indicate that
on-shore bedrock is located at or within about 3 m of the ground surface. The drainage pattern in the area
trends to the north towards the St. Lawrence River.

Based on the field observations and available existing subsurface information, on-shore structures are expected
to be constructed on shallow foundations founded on the near surface bedrock. Approach fills for a ferry
terminal or bridge abutment are not expected to experience any significant settlement or stability issues. Near
shore structures are expected to be deep foundations founded on/within the near river-bottom bedrock. No
existing subsoil information is available for off-shore structures, however the foundations for bridge piers are
expected to be deep foundations extending to bedrock.

The proposed Knapp Point abutment location is the Wolfe Island connection point for Alternative No. B5.

4.2  Crossing Alternatives

As noted in Section 3, following the field reconnaissance and assessment of each terminal/abutment location
described in the preceding sections, the final proposed access connection alternatives by URS, have been
assessed by summing the evaluation for each individual terminal/bridge foundation connection location
associated with a particular crossing alternative.

s
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Table 2 following the text of this report summarizes the foundation evaluation for the final crossing alternatives
being considered. From a foundations perspective, Route Alternative A2 (a ferry crossing from Barrack Street,
Kingston to Dawson Point, Wolfe Island) is considered to be the preferred alternative.

5.0 RECOMMENDED ADDITIONAL FOUNDATION INVESTIGATION

The crossing alternatives that were initially assessed (as described in this report and included in appendix A)
were those presented at the Public Information Centres on March 29 and 30, 2010 by URS. It is our
understanding that no selection of a preferred alternative has been made as of the submission date of this draft
report.

As part of the review and assessment for the planning study, a recommendation of the additional foundation
investigation requirements for the preliminary design stage is to be provided. Given that the preferred alternative
is not known at present, the recommended additional foundation investigation described below is based on
consideration of the potential requirements for both ferry terminal(s) as well as for a fixed-link bridge.

5.1 Ferry Terminal(s)

At the preliminary design stage, foundation investigation in the form of borehole drilling and rock coring is
recommended at the proposed ferry terminal location(s). Given the available existing information at most of the
alternative locations and considering that for the most part, the overburden in the on-shore locations of the study
area is generally thin with limestone bedrock at shallow depth, only limited on-shore foundation investigation (1
or 2 boreholes) is deemed necessary at the preliminary design stage. However, in the near-shore areas, where
the available existing subsurface information is more limited and where the depth of water, thickness of
overburden and depth to bedrock can be more variable, additional foundation investigation will be required. Ata
minimum, 3 boreholes advanced through and fully penetrating the overburden with a minimum of 3 m of bedrock
coring in each is recommended at the preliminary design stage at each ferry terminal location.

5.2 Fixed-Link Bridge

At the preliminary design stage, foundation investigation in the form of borehole drilling and rock coring is
recommended at the approaches/abutment areas and along with over-water alignments of the proposed fixed-
link bridge location(s). As noted above, given the available existing information at most of the alternative
locations and considering that for the most part, the overburden in the on-shore locations of the study area is
generally thin with limestone bedrock at shallow depth, only limited on-shore foundation investigation (2 to 4
boreholes) is deemed necessary at the preliminary design stage in the approach/abutment areas. However, in
the off-shore areas, where there is no available existing subsurface information and where the depth of water,
thickness of overburden and depth to bedrock is currently unknown, additional foundation investigation will be
required. At a minimum, 5 to 7 boreholes (spaced at approximately 300 m centres along the over-water portion
of the alignment) advanced through and fully penetrating the overburden with a minimum of 3 m of bedrock
coring in each is recommended at the preliminary design stage along the fixed-link bridge location.

s
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The details of the recommended preliminary foundation investigation program for the preferred crossing
alternative should be developed in consultation with MTO Foundations and the designers following selection of a
preferred alternative.

6.0 CLOSURE

This Foundation Planning Report was prepared by Mr. Matthew Kelly, P.Eng., and was reviewed by Mr. J. Paul
Dittrich, Ph.D., P.Eng., a Principal and senior geotechnical engineer with Golder. Mr Fin Heffernan, P.Eng.,
Golder’s Designated MTO Contact for this project, conducted an independent quality review of this report.
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GOLDER ASSOCIATES LTD.

Matthew Kelly, P.Eng. J. Paul Dittrich, Ph.D., P.Eng.
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MWK/JIPD/FJIH/mwk

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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TABLE 1 - DETAILS OF EVALUATION OF TERMINAL AND BRIDGE FOUNDATION LOCATIONS

TERMINAL/BRIDGE LOCATIONS

KINGSTON WOLFE ISLAND
FACTOR INDICATOR MEASURE
Barrack Street CFB East CFB East Bridge Ravensview Ravensview Bridge Knapp Point Dawson Point Dawson Point Marysville
Terminal Terminal Terminal Bridge
(Difficult/Ver Difficult: 0% Neutral: Difficult: 50% Neutral: | Difficult: 50% Neutral: Difficult: 65% Neutral: Difficult: 65% Neutral: Difficult: 25% Neutral: Difficult: 0% Neutral: Difficult: 0% Neutral: Difficult: 0% Neutral:
a. Extent of Ruaaed Nel)JltraI 5% Open: 95% 25% Open: 25% 25% Open: 25% 10% Open: 25% 10% Open: 25% 50% Open: 25% 5% Open: 95% 5% Open: 95% 5% Open: 95%
topographic/terrain o gg) ' ' Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted:
variation /((5 of Total Area) 1x0.0+2x.05+3x.95 = | 1x.50+2x.25+3x.25 = | 1x.50+2x.25+3x.25 = 1x.65+2x.10+3x.25 = 1X.65+2x.10+3x.25 = 1x.25+2x.50+3x.25 = 1x0.0+2x.05+3x.95 = | 1x0.0+2x.05+3x.95 = 1x0.0+2x.05+3x.95 =
0 2.95 1.75 1.75 1.6 1.6 2.0 2.95 2.95 2.95
b Drainade Ability / (Rapid, Fair, Poor: 0% Rapid-Fair: | Poor: 0% Rapid-Fair: | Poor: 0% Rapid-Fair: Poor: 0% Rapid-Fair: Poor: 0% Rapid-Fair: Poor: 0% Rapid-Fair: Poor: 0% Rapid-Fair: | Poor: 0% Rapid-Fair: Poor: 0% Rapid-Fair:
E'xtent ongon dec?ll Poor/Ponded Water 100% 100% 100% 100% 100% 100% 100% 100% 100%
Water Present)/ Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted:
(% of Total Area) 1x0.0+2.5x1.0 = 2.5 1x0.0+2.5x1.0 = 2.5 1x0.0+2.5x1.0 = 2.5 1x0.0+2.5x1.0 =25 1x0.0+2.5x1.0 = 2.5 1x0.0+2.5x1.0 = 2.5 1x0.0+2.5x1.0 = 2.5 1x0.0+2.5x1.0 = 2.5 1x0.0+2.5x1.0 = 2.5
(Major Dee Major: (0%) Major: (0%) Major: (0%) Major: (0%) Major: (0%) Major: (0%) Major: (0%) Major: (0%) Major: (0%)
SwaJm s/Dif?icuIt Minor: (50%) Minor: (50%) Minor: (75%) Minor: (50%) Minor: (75%) Minor: (70%) Minor: (10%) Minor: (70%) Minor: (15%)
c.Extent of swamps Con ditFi)ons Minor / Favourable: (50%) Favourable: (50%) Favourable: (25%) Favourable: (50%) Favourable: (25%) Favourable: (30%) Favourable: (90%) Favourable: (30%) Favourable: (85%)
and soft ground Shallow Sv;/am S) Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted:
(% of Total Areg) 1x.00+2x.50+3x.50 = | 1x.00+2x.50+3x.50 = | 1x.00+2x.75+3x.25 = 1x.00+2x.50+3x.50 = 1x.00+2x.75+3x.25 = 1x.00+2x.70+3x.30 = 1x.00+2x.10+3x.90 = | 1x.00+2x.70+3x.30 = 1x.00+2x.15+3x.85 =
0 25 25 2.25 25 2.25 2.3 2.9 2.3 2.85
2
o (Difficult embankment
§ d. Potential soft clay | foundation conditions, | Difficult: 10% Difficult: 20% Difficult: 50% Difficult: 20% Difficult: 50% Difficult: 40% Difficult: 10% Difficult: 40% Difficult: 15%
= foundation / favourable Favourable: 90% Favourable: 80% Favourable: 50% Favourable: 80% Favourable: 50% Favourable: 60% Favourable: 90% Favourable: 60% Favourable: 85%
Q embankment embankment Weighted: Weighted: Weighted: 1x.5+2.5x.5 | Weighted: Weighted: 1x.5+2.5x.5 | Weighted: Weighted: Weighted: Weighted:

stability issues

foundation conditions)
(% of total Area)

1x.1+2.5x.9 = 2.35

1x.20+2.5x.80 = 2.2

=1.75

1x.20+2.5x.80 = 2.2

=1.75

1x.40+2.5x..6 = 1.9

1x.1+2.5x.9 = 2.35

1x.40+2.5x..6 = 1.9

1x.15+2.5x.85 = 2.28

e. Anticipated depth
to Bedrock (Shallow
or Deep)

(Exposed
Bedrock/Shallow
Foundations,
Unknown/Possible
Deep Foundations)

Structures

Onshore = Shallow
(0.75)

Near Shore = Deep
(0.25)

Offshore = N/A (1.0)
Weighted:
1x0.75+1x0.25+1x1.0
=2.0

Structures

Onshore = Shallow
(0.75)

Near Shore = Deep
(0.25)

Offshore = N/A (1.0)
Weighted:
1x0.75+1x0.25+1x1.0
=2.0

Structures
Onshore = Shallow
(0.75)

Near Shore = Deep
(0.25)

Offshore = Deep (0.25)

Weighted:
1x0.75+1x0.25+1x.25
=1.25

Structures

Onshore = Shallow
(0.75)

Near Shore = Deep
(0.25)

Offshore = N/A (1.0)
Weighted:
1x0.75+1x0.25+1x1.0
=2.0

Structures

Onshore = Shallow
(0.75)

Near Shore = Deep
(0.25)

Offshore = Deep (0.25)
Weighted:
1x0.75+1x0.25+1x.25
=1.25

Structures

Onshore = Shallow
(0.75)

Near Shore = Shallow
(0.75)

Offshore = Deep (0.25)
Weighted:
1x0.75+1x0.75+1x.25
=1.75

Structures

Onshore = Shallow
(0.75)

Near Shore = Shallow
(0.75)

Offshore = N/A (1.0)
Weighted:
1x0.75+1x0.75+1x1.0
=25

Structures

Onshore = Shallow
(0.75)

Near Shore = Deep
(0.25)

Offshore = Deep (0.25)
Weighted:
1x0.75+1x0.25+1x.25
=1.25

Structures

Onshore = Shallow
(0.75)

Near Shore = Deep
(0.25)

Offshore = N/A (1.0)
Weighted:
1x0.75+1x0.25+1x1.0
=20

f. Construction

Difficult: 25%
Favourable: 75%

Difficult: 30%
Favourable: 70%

Difficult: 70%
Favourable: 30%

Difficult: 30%
Favourable: 70%

Difficult: 70%
Favourable: 30%

Difficult: 65%
Favourable: 35%

Difficult: 10%
Favourable: 90%

Difficult: 65%
Favourable: 35%

Difficult: 15%
Favourable: 85%

feasibility Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted: Weighted:
1x.25+3x.75 = 2.5 1x.30+3x.70=2.4 1x.70+3x.30 = 1.6 1x.30+3x.70 = 2.4 1x.70+3x.30 = 1.6 1x.65+3x.35 = 1.7 1x.10+3x.90 = 2.8 1x.65+3x.35 = 1.7 1x.15+3x.85 = 2.7
Summary 14.8 13.35 111 13.2 10.95 12.15 16 12.6 15.28
FEBRUARY 2011 s Golder
Report No. 09-1111-0027 1 Associates



FOUNDATION PLANNING REPORT
WOLFE ISLAND TRANSPORTATION STUDY

TABLE 2 - FOUNDATION EVALUATION SUMMARY OF CROSSING ALTERNATIVES

TERMINAL/ABUTMENT
ROUTE ALTERNATIVE LOCATIONS RANKING

Al-1 and A1-2 Barrack Street 30.1
Marysville

A2-1 and A2-2 Barrack Street 30.8
Dawson Point

A8-1 and A8-2 CFB East 29.4
Dawson Point

Ravensview

A10-1 and A10-2 Dawson Point 29.2
CFB East
B3 Dawson Point 23.7
Ravensview
BS Knapp Point 231

Note: ‘A’-series alternatives represent ferry crossings.

‘B’-series alternatives represent bridge alignments.

n:\active\2009\1111\09-1111-0028 urs - wolfe island planning - kingston\reporting\final\table 2.docx
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APPENDIX A

DRAFT SCREENING OF CROSSING ALTERNATIVES
(BY URS CANADA INC.)
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cis,
Primary  Secondary Ci6,
Description Alignment  Alignment A2 | a8 fAat0f B3| B5 | ci|ca|ca]cs|cr|cis|cr
Barrack Street to Marysville with high capacity vessel. 530 | - |-50% 00% -50% 124 427 21.3 149 165 569 [165]26 40 40 1 124 1705 0660 1405 1172 124 124
Barrack Street to Marysville with two vessels. 530 | - |-50% 00% -50% 124 427 21.3 149 62 214| 69 |15 30 30 2 124 0827 0000 0527 0204 124 124
arrack Street to Dawson Point with Nigh capacity vessel and transit
A2-1 service. A2 AL* 500 | 530 | 25% -40% -50% 129 427 21.3 14.1 172 569 |172|26 40 40 1 129 1762 0717 1462 0809 181 129
A2-2 | Barrack Street to Dawson Pont with two vessels and transit service. A2 AL* 500 | 530 | 25% -40% -50% 129 427 21.3 141 65 214| 74 |15 30 30 2 129 0848 0000 0548 0000 181 129
CFE East o Dawson Pomnt with Righ capacity vessel and transit
AB-1 service. A8 AL* 240 | 530 | 25% -40% -50% 129 427 21.3 6.8 129 427 (12922 29 30 1 129 3060 3060 1097 0444 103 103
AB-2 CFB East to Dawson with two vessels and transit service. A8 AL 240 | 530 | 25% -40% -50% 129 427 213 6.8 43 142| 31 |13 20 20 2 129 2456 2456 0366 0000 103 103
Ravensview 1o Dawson Point with Righ capacity vessel and transit
A10-1 service. A10 AL* 300 | 530 | 25% -40% -50% 129 427 21.3 85 129 427 (12922 30 30 1 129 2761 2761 1097 0444 103 103
A10-2| Ravensview to Dawson Point with two vessels and transit service. A10 AL 300 | 530 | 25% -40% -50% 129 427 213 85 65 214| 74 |15 24 30 2 129 2463 2463 0548 0000 103 103
B3 Fixed link from CFB East to Dawson Point with transit service. B3 ALY 240 [ 530 | 25% -40% 150% 157 80 1.8 18 1200 2050 2050 1416 1416
B5 | Fixed link from Ravensview to Knapp Point with transit service. BS AL* 165 | 530 | 25% -4.0% 15.0% 157 80 1.2 12 1200 1630 1630 7.169 7.169
Legend loading/unloading time = 9 minutes + 0.1 minutes/vehicle
Part of solution mainland storage = .0085 ha/vehicle + .3 ha for building
Not part of solution island storage = .0085 ha/vehicle
*Secondary alignment only applies if transit service consists of a To be evaluated Base DHV: 138
pedestrian ferry. Independently
21.3km/h=11.5kn
23.2km/h=125kn
URS Canada

0:\1-33016133-W olfelsland\33016134-Wolfe Island\04-Traffic & Systems g lysis and of Shortlist Jan 2011.xIsx 01/02/2011
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APPENDIX B

OBM DRAWINGS SHOWING SHORT-LISTED TERMINAL AND
BRIDGE CROSSING LOCATIONS

(WITH FIELD NOTES AND PHOTOGRAPH LOCATIONS)
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CRITERIA FOR EVALUATION TABLE CALCULATIONS - FOUNDATIONS

Connection Location Alternatives

For each of the alternatives, an overall score (or total weighted ranking) was calculated based on expected
topographic variability/terrain ruggedness within the area proposed for a ferry terminal or bridge connection
location, overall drainage ability and extent of swamp and/or soft ground areas that may be present at the
location of any structures or fills associated with the proposed connection locations. Included as part of this
assessment, numerical estimates were compiled for expected foundation types of on-shore, near shore and off-
shore structures at each connection location. The foundation factors are summarized below following which an
example is provided of the method of assigning a numerical estimate and difficulty rating to each associated
measure along with the resulting calculated score.

Foundation _
Indicator Measure
Factors
General Extent of Quantitative Assessment / Estimate of Conditions:
Topoaranh Topographic/Terrain (Difficult/Very Rugged, Open)
pograpny Variation (% of Total Area)

Overall Drainage
Pattern

Drainage Ability/Extent of
Ponded Water

Quantitative Assessment:
(Rapid, Fair, Poor/Ponded Water Present)
(% of Total Area)

Swamp and Soft
Ground

Extent of Swamp and Soft
Ground

Quantitative Assessment:

(Major Deep Swamps/Difficult Conditions, Minor /
Shallow Swamps)

(% of Total Area)

Potential for
embankment (or
fill)
stability/settlement
issues

Presence of soft/loose
soils

Quantitative Assessment:

(Difficult embankment conditions or Favourable
embankment conditions)

(% of Total Area)

Foundation Types

Anticipated depth to
Bedrock (Shallow or
Deep)

Qualitative Assessment:

(Exposed Bedrock/Shallow Foundations,
Unknown/Possible Deep Foundations)
(On-shore, Near-shore and Off-shore)

Construction

Anticipated difficulty
during construction /

Qualitative Assessment:
(Difficult Construction Conditions, Favourable

Feasibility requirement for special ; oo
construction techniques Construction Conditions)
1. Extent of topographic/terrain variation:

Calculated score based on percentage of difficult terrain versus open area were calculated. Difficult
terrain was considered to refer to rolling, undulating and rugged topography, or low-lying swamp, soft
ground and/or ponded water areas. Difficult terrain was assigned a value of 1, treed areas were
assigned a value of 2 and open areas were assigned a value of 3. These numbers were multiplied by
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5. Anticipated depth to bedrock for structures (shallow or deep foundations)
A site specific comparative number was assigned to all potential structure foundation locations. Each
connection location was assigned a foundation type for on-shore (ancillary buildings, bridge abutments,
etc.), near- shore (warf or dolphin) and off-shore (bridge pier). Exposed bedrock or existing subsurface
information indicating shallow foundations was typically assigned a value of 0.75 and areas likely
requiring deep foundations were assigned a value of 0.25. Where no foundations are required (i.e. off-
shore for a ferry terminal) a value of 1.0 was assigned.

6. Construction Feasibility:
Calculated score based on the percentage of area where construction feasibility issues are present.
Areas where construction activities are anticipated to be difficult were assigned a value of 1.0 and areas
where construction activities are expected to be favourable were assigned a value of 3. For a
connection location containing 20% difficult construction areas and 80% favourable construction areas,
the calculation would be as follows:

Indicator score =1 x 0.20 + 2.5 x 0.80
=2.2

The overall score used for comparing the connection locations was calculated as the sum of the indicator scores
numbers from the six criteria listed above.

Crossing Alternatives

The various crossing alternatives were ultimately assessed by summing the overall score calculated for each
connection location associated with a particular crossing.

n:\active\2009\1111\09-1111-0028 urs - wolfe island planning - kingston\reporting\final\appendix d\appendix d - evaluation.docx
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5. Anticipated depth to bedrock for structures (shallow or deep foundations)
A site specific comparative number was assigned to all potential structure foundation locations. Each
connection location was assigned a foundation type for on-shore (ancillary buildings, bridge abutments,
etc.), near- shore (warf or dolphin) and off-shore (bridge pier). Exposed bedrock or existing subsurface
information indicating shallow foundations was typically assigned a value of 0.75 and areas likely
requiring deep foundations were assigned a value of 0.25. Where no foundations are required (i.e. off-
shore for a ferry terminal) a value of 1.0 was assigned.

6. Construction Feasibility:
Calculated score based on the percentage of area where construction feasibility issues are present.
Areas where construction activities are anticipated to be difficult were assigned a value of 1.0 and areas
where construction activities are expected to be favourable were assigned a value of 3. For a
connection location containing 20% difficult construction areas and 80% favourable construction areas,
the calculation would be as follows:

Indicator score =1 x 0.20 + 2.5 x 0.80
=2.2

The overall score used for comparing the connection locations was calculated as the sum of the indicator scores
numbers from the six criteria listed above.

Crossing Alternatives

The various crossing alternatives were ultimately assessed by summing the overall score calculated for each
connection location associated with a particular crossing.
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Portsmouth
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Photo 4 - Ontario Park facing
east.jpg

Photo 2 - Shoreline in
Ontario Park facing east.jpg

Photo 1- Shoreline in Ontario
Park facing north.jpg

Photo 3 - Ontario Park facing
northeast.jpg

Photo 6 - Shoreline in
Ontario Park facing east.jpg

Photo 9 - Shoreline in
Ontario Park facing north.jpg

Photo 8 - Concrete shore
protection in Ontario Park.j...

Photo 7 - Shoreline in
Ontario Park facing north.jpg

e
Photo 11 - Bedrock at river
bottom in Ontario Park.jpg

Photo 13 - Bedrock along
shoreline in Ontario Park.jpg

shoreline in Ontario Park.jpg

Photo 19 - Cobbles and
boulders in Ontario Park.jpg

Photo 18 - Cobbles and
boulders Ontario Park sho...

Photo 17 - Cobbles and
boulders in Ontario Park.jpg

Photo 16 - Cobbles and
boulders Ontario Park sho...
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Photo 22 - Cobbles and
boulders shoreline facing...

Photo 24 - Boulders along
shoreline facing east.jpg.jpg

Photo 23 -Bedrock along
shoreline facin east.jpg

Photo 21 - Exposed bedrock
along shoreline facing wes...

Photo 28 - Shoreline facing
northwest.jpg

Photo 29 - Bedrock along
shoreline facing east.jpg

Photo 26 - Shoreline facing
east.jpg

Photo 27 - Shoreline facing
northwest.jpg
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Photo 5 - Ontario Park
shoreline facing east.jpg

Photo 10 - Concrete shore
protection in Ontario Park.j...

Photo 15 - Bedrock along
shoreline in Ontario Park.jpg

Photo 20 - Exposed Bedrock
along shoreline facing east...

Photo 25 - Shoreline facing
west.jpg

Photo 30 - Concrete
shoreline protection.jpg

Photo 34 - Shore protection
at end of Heakes Ln.jpg

Photo 32 - Concrete shore
protection at Heakes Ln.jpg

Photo 31 - Concrete docking
structure at shoreline.jpg

Photo 33 - Shore protection
at Lakewatch Ln.jpg

Photo 35 - Facing east to
Kingston Penetentiary.jpg
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Photo 36 - Armourstone Photo 37 -Shoreline Photo 38 - Armour stone at Photo 39 - Break wall infront Photo 40 - Shoreline
shore protection at Lakew... protection facing north.jpg Mowat Ave facing north.jpg of Portsmouth Yacht Club.j...  protection at end of Mowat...

B -

Photo 41 - Break wall at Photo 42 - Break wall at of Photo 43 - Facing west from Photo 44 - Portsmouth Yacht Photo 45 - Portsmouth Yacht
Portsmouth Yacht Club.jpg Portsmouth Yacht Club.jpg Portsmouth Yacht Club.jpg Club facing north.jpg Club facing north.jpg

Photo 46 - Shore infront of Photo 47 - Breakwall in Photo 48 - Shore infront of Photo 49 -East side of Photo 50 - East side of
Kingston Pen facing east.jpg Yacht Club facing east.jpg Kingston Pen facing east.jpg Kingston Pen facing south....  Kingston Pen facing south....
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Photo 51 - West of Kingston
YC facing northwest.jpg

Photo 52 - Breakwall at
Kingston YC facing south...

Photo 56 - Kingston Yacht
Club facing north.jpg

Photo 61 - Shoreline along
Ontario St facing north.jpg
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Photo 66 - Marine Museum
harbour facing southwest.jpg

Photo 57 - Shoreline at end
of West St facing west.jpg

Photo 62 - Shoreline along
Onario Street facing east.jpg
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Photo 53 - Breakwall at
Kingston YC facing south...

Photo 58 - Shoreline at end
of West St facing north.jpg

Photo 63 - Structure at

Marine Museum facing ea...

Photo 54 - Shorelineat
Ontario St facing northeast...

Photo 59 - Shoreline at end
of West St facing east.jpg
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Photo 64 - Wall at Marine
Museum facing south.jpg

Photo 67 - Marine Museum
harbour facing northwest.jpg

Photo 68 - Marine Museum
harbour facing northwest.jpg

Photo 69 - Marine Museum
harbour facing northwest.jpg

Photo 55 - Shoreline at end
of West St facing north.jpg
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Photo 60 - Shoreline at
Ontario St facing southwe...
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Photo 65 - Marine Museum
harbour facing northwest.jpg
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Barrack Street
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Photo 70 - Barrack Street Photo 71 - Barrack Street Photo 72 - West of Barrack Photo 73 - Shoreline west of Photo 74 - From dock west
terminal facing west.jpg terminal facing northwest.jpg St dock facing west.jpg Barrack St dock.jpg of Barrack St facing east.jpg
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Photo 75 - From west of Photo 76 - From west of Photo 77 - Shoreline west of Photo 78 - Dock west of Photo 79 - Dock west of
Barrack St dock facing nor... Barrack St dock facing we... Barrack St dock.jpg Barrack St dock.jpg Barrack Street dock.jpg

Photo 80 - Existing Barrack
Street terminal.jpg
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Photo 81 - Shore at Lasalle Photo 82 - Shore at Lasalle Photo 83 - Shore at Lasalle Photo 84 - Shore at Lasalle Photo 85 - View of Wolfe
Blvd facing southwest.jpg Blvd facing southwest.jpg Blvd facing northeast.jpg Blvd facing northeast.jpg Island from CFB east.jpg
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Photo 86 - Sign on CFB Photo 87 - Shore at CFB Photo 88 - Shore at CFB Photo 89 - View of Wolfe Photo 90 - Shore at CFB
Kingston property.jpg east facing southwest .jpg east facing northeast.jpg Island from CFB east.jpg east facing northeast.jpg

Photo 91 - Shore at CFB Photo 92 - Submarine cable Photo 93 - Shore at CFB Photo 94 - Training grounds
east facing southwest.jpg crossing sign at CFB east,j... east facing northeast.jpg at CFB east.jpg
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Photo 96 - Shore at Photo 97 - Shore at Photo 98 - Shore at Photo 99 - Shore at
Mcknight Road facing nort... Mcknight Road facing nort... Mcknight Road facing nort...

Photo 95 - Shore at
Mcknight Road facing wes... Mcknight Road facing wes...

Photo 102 - Wolfe Island Photo 103 - Shore at
from Mcknight Road.jpg from Mcknight Road.jpg Mcknight Road facing wes...

Photo 100 - Shore at Photo 101 - Wolfe Island
Mcknight Road facing nort...
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Photo 104 - Shoreline along Photo 105 - Shoreline along Photo 106 - Shoreline along Photo 107 - Shoreline along Photo 108 - Shoreline along
hwy 96 facing east.jpg hwy 96 facing south.jpg hwy 96 facing south.jpg hwy 96 facing south.jpg hwy 96 facing southwest.jpg

Photo 109 - Shoreline along Photo 110 - Shoreline along Photo 111 - Shoreline along Photo 112 - Shoreline along Photo 113 - Shoreline along
hwy 96 facing southwest.jpg hwy 96 facing northwest.jpg hwy 96 facing northeast.jpg hwy 96 facing west.jpg hwy 96 facing north.jpg

Photo 114 - Shoreline along Photo 115 - Shoreline along Photo 116 - Shoreline along Photo 117 - Shoreline along Photo 118 - Shore at Mill
hwy 96 facing southwest.jpg hwy 96 facing southwest.jpg hwy 96 facing south.jpg hwy 96 facing east.jpg Point Ln facing southwest.j...
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Photo 119 - Shore at Mill Photo 120 - Shore at Mill Photo 121 - Shoreline along Photo 122 - Swamp area on Photo 123 - Shore at Mill
Point Ln facing south.jpg Point Ln facing southeast.jpg Mill Point facing north.jpg Mill Point facing east.jpg Point Ln facing west.jpg

Photo 124 - Shore at Mill Photo 125 - Shore at Mill Photo 126 - Shore at Mill Photo 127 - Swamp area on Photo 127B - Shore from Mill
Point Ln facing northeast.jpg Point facing southwest.jpg Point facing northeast.jpg Mill Point facing south.jpg Point facing southeast.jpg

Photo 128 - Shoreline from Photo 129 - Shoreline along Photo 130 - Shoreline along Photo 131 - Shoreline along Photo 132 - Shoreline along
Mill Point facing south.jpg hwy 96 facing southwest.jpg hwy 96 facing west.jpg hwy 96 facing west.jpg hwy 96 facing east.jpg

Photo 133 - Shoreline along
hwy 96 facing east.jpg
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Marysville
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Photo 153 - Marysville Photo 154 - Marysville Photo 155 - Marysville Photo 156 - Marysville Photo 157 - Marysville
terminal facing west.jpg terminal facing west.jpg terminal facing south.jpg terminal facing south.jpg terminal dolphins.jpg
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Photo 158 - Dock east of Photo 159 - Marysville Photo 160 - Shore west of Photo 161 - Shore west of
Marysville terminal.jpg terminal from Hwy 96.jpg Marysville terminal.jpg Marysville terminal.jpg
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Photo 144 - Shore west of Photo 145 - Shore west of Photo 146 - Shore west of Photo 147 - Existing Dawson Photo 148 - Staging area for
Dawson Point facing east.jpg Dawson Point facing SE.jpg Dawson Point facing south... Point terminal.jpg Dawson Point terminal.jpg
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Photo 149 - Shore east of Photo 150 - Shore east of Photo 151 - Dawson Point Photo 152 - Dawson Point
Dawson Point facing SE.jpg Dawson Point facing east.jpg staging area.jpg terminal.jpg
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Photo 134 - Shore at Knapp Photo 135 - shore at Knapp
Point facing NE.jpg Point facing east.jpg Point facing SE.jpg

Photo 136 - Shore at Knapp Photo 137 - Shore at Knapp Photo 138 - Shore at Knapp
Point facing SW.jpg Point facing SW.jpg
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Photo 139 - Shore at Knapp Photo 140 - Shore at Knapp
Point facing SW.jpg Point facing NE.jpg Point facing SW.jpg Point facing SW.jpg
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Photo 141 - Shore at Knapp Photo 142 - Shore at Knapp Photo 143 - Shore at Knapp
Point facing SW.jpg
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Street Fender Replacement. MTO W.O. 76-16003, Geocres Report No. 31C-132.

Devata, M., Poon, C. S. 1973. Foundation Investigation Report - Dawson Point Terminal Dolphin No. 3. MTO
W.P. 181-81-01, Geocres Report No. 31C-118.

Dundas, D. H. 1989. Memorandum - Wolfe Island Ferry Terminal Building, Barrack Street Dock at Ontario
Street. MTO Contract 89-404, W.P. 222-86-00, Geocres Report No. 31C-155.

Glassford, B. K. 1954. Memorandum - For Diamond Drill Investigation, Ferry Dock Sites, Kingston and Wolfe
Island. MTO W.P. 316-64-1 and 316-64-2, Geocres Report No. 31C-105.

Heffernan, F. J. 1977. Soil Investigation, Proposed Breakwaters, Portsmouth Harbour, Kingston. Golder
Associates Report No. 772235. [Property of J. L. Richards & Associates Ltd. and/or Department of Public Works,
Canada and not included herein]

Kingsland, T. C. 1976. Memorandum - Wolfe Island Ferry Sefvice, Barrack Street Fender Replacement. MTO
W.O. 76-16-003, Geocres Report No. 31C-132-1.

Kingsland, T. C. 1981. Memorandum - Dawsons Point Terminal Dolphins, Wolfe Island Ferry. MTO W.O. 81-
46014, Geocres Report No. 31C-118-1.

=
FEBRUARY 2011 * Golder
Report No. 09-1111-0016 L7 Associates



FOUNDATION PLANNING REPORT
WOLFE ISLAND TRANSPORTATION STUDY

SELECT SUBSURFACE INFORMATION
m MTO GEOCRES

m City of Kingston

FEBRUARY 2011 é 4 EGolder

Report No. 09-1111-0016 L7 Associates



ON SGIL EXPLORATION

QOFfFICE REPORY

Minstiy ot
B cHtannn drd
Chnmming gty

Ty
RECORD OF BOREHOLE No / METRIC
we_222-86-00 tocation Co-pfb s AN F 898 95B.8 » £ Jobt 48% % ORIGINATED BY & 17,
DIST 8 HWY___ N/A BOREHOLE TYPECDMTiuous FrcnT AuGER (5.5) COMPILED BY P /.
patum _GE ot e Tl DATE . _B9-03-0F 7o  89-03-09 CHECKED BY
SOIL PROFILE SAMPLES | & Yo | DYNAMIC CONE PENETRATION wATURAL -
gg Z ESISTANCE PLOT " pastic HossTusE iquio :ig REMARKS
. w201 @ 20 40 60 80 100 zz 2
9 o i Pan > H H A L L Wop W W, D 2
ELEY lmil w2198 O |SHEAR STRENGTH . GRAIN SIZE
BEPTH DESCRIPTION ~|E 2 S 136 5 |ounconemen  + FiELD vane ATER CONTENT (%)] 7 DISTRIBUTION
=12 S &Y Z |wouick TrIAxIAL  x 148 vane | W . {%)
226 CRunp LEVEL % : © 210 40 Go go o . GR SA SI CL
L 0.0, - clAayey IiLT i ; (FRAZEN !
T TRACE 0REAMICS, SAND, RIS :
w mm.._.{ GRAY gl. - - i :’
5" S%DJ"&: N e — At e ESA)
= . i |
e Y S - .:AF“--._'L'. .. a-..m« | i
Toie [ L Co " ! :
L S T A EHTHERE Y f
TIO— e Hhered 3 : ‘
§ v B T man 8 N T H ] f
F3:5 FedRoer ? ' : ‘ | i o
ST cndoF  ZomedocE - e f 3
E—— ; T —
— . : i —
20 | ¥ WATER LEvEL e S M
NoT  €5TAdLisuy , ' } 5 ’ :
. : : : - :
?5“_'—_1 i , ! s
—— A : : I :
o — —— —
10 ! ! ; L
35 ; : ; J’
: } 1 i
i ) ! '
40! 1 i ) ; :
i i I I
. : § | {
¢ I i { I
s ‘ — ;
§ | {
1 f
50 l
|
- ] '
: i
55 } i , ;
‘ .
—— ! —— 1
L : ’ 1
i : ; e
. _— f ;
s -‘ ‘: .
65 204 I » T
WWWWW ] ] 5 i
70 " j
75




OFFICE REPORT ON SOt EXPLORATION

dotane

RECORD OF BOREHOLE No 3 METRIC
wp_222~8b-00 LOCATION Lo-ofps. N 4 898 9203, E 306 #84.5 ORIGINATED BY T M,
pisT 8 HWY _ A/ A BOREHOLE TYPE ConTimuons FLICHT AUGER (5.8)  compied sy _PM,
DATUM _GEOT ETIC, pare _ B9 -03-0F 4o BE-0CZ-09 CHECKED BY
SOIL PROFILE SAMPLES | B DENaMC (SONE PENETRATION NATURAL =
G2 G | TN R e e e 23 | Remarcs
- w | 20| @ 20 A0 60 8O 100 CONTENT zz 8
9 o B = - s i ! i f Wp ¥Y; W, :3 .
ELEV ESCRIPT! Elml w2 |20 § |SHEAR STRENGTH o Gy GRAIN $IZE
DEPTH 0 IPTION -5z 3 35| % [° unconFNeD + FIELD VANE| oo conrent (%) 7 DISTRIBUTION
é Z S | EY Z 1o quck rraxar  x 1as vane | W - . (%)
778 cEann  LEVEL D : & 20 40 Lo So oo ‘ GR $A SI Cl
Q.o TS ¥ S ) TS Y T EROZEMN s
. TRACE “i‘é&ﬁﬁ‘-‘fh = F S RETUEA
rey - e . 4 *
w oA A | T ; :
T -t T BOULDERS ; :
Rl ]
10 : ) ; i i I
ZL | ) : !
28— . weathered — — - ‘ :
S Uaweathered R e, [ f *
';L'/?:“‘f’j Ted e s 1 Yo !
S EsL oF WoredoL ; ; ‘ T - - -
bs] S— . - : . ;
L g i ¥ i
X \WATER, LEVEL f 1 ' s : !
25 NOT  ELTARBLISHED ‘ ‘
- 1 T
! 1 I ‘V 1 i
3G ' ’ ; | I ‘ i | :
. | i : i . i
104 ! : ? : ,
L M— ' v ' =
|
!
40 j— ’ ]
| t }
=
5 : ] { - y
i
,_m...ww{‘ 15 1
50 et ‘ :
!
— |
2 E— ) § ,
! : ; !
i — ; f
60 i i |
i | | 7
i - I | i
! i i ?
N ; i i
6 20.4 i i
" : 1 ‘
75




RECORD OF BOREHOLE No 4 METRIC
wWp_ 222 8Blb-0o LOCATION Co-0/s, M 4 898 964.3;E 306 5069.6 ORIGINATED BY P
oist & wwy____msa BOREHOLE TYPE ConTimuent FLituT AUGER €5.5.) compiLeD BY _ M,
patum GEOTSE TAC pate __E9-0F3-0F 4o B9-02-08 CHECKED BY
\L PROEI AMPLES | = w  [DYNAMIC CONE PENETRATION -
SQIL PROFILE 5 LES gg Z RESISTANCE PLOT - S pLasTic L LIBU :6 REMARKS
= w |39 ¥ 20 40 60 80 100 | CONTENT z A
Ofew @ £l = ) ; . | . Wp W w | 5w
ELEV i@l wl 2|88 & [SHEAR STRENGTH AR —— 2 | GRAIN SIZE
DEPTH DESCRIPTION ~1E1Z |3 8% = o unconrinen *REDVANE | oo conrent ] Y QESTR‘E/UT‘ON
\ g1z 5 | &9 @ |eouck TRAKAL  x LAB VANE . (%)
775 Choun Lejel 5 : i 20 Ap o 80 loo GR SA Si CL
=) e I i ) 3 Pﬂazem
- CLAYEY = = ! i e
w Awb/'rﬁlp.au GEME.L ¥ = r—
frd TRALE oF 11 ST i
5 EA‘M'D e
. TeNLAETE I TS )\ !
e CRGANILS . o :
- WHAD T S‘T‘u\:F ;m G :
7L B oo ' g e -
= aw oy ol Soras s . ity 0. ; '2"}‘:“‘ REeEusa
tn \.Ae:acﬂw“ red £ 2 X i )
15 Livmestema . i i : :
) S S ] i E T
‘ cdrock y—é——PCw tfvw‘w t 1 - -
z L6 . i B B S —
e} WS EnD of TorgHors ! ] ] ‘ ‘ !
— 5 i ] I
0 ; : :
= 25 W W ATEE LEVEL ; ! '
& NeT E5TABLISHEN , ; -
wd i T ] 1 ¥ 1
O 30 . : ‘ ! ! ’
wy ; | i : ‘
Z 10+ i i :
o ] i 1 : T
i H B
- a5
5 ‘ —
g —
o ! ]
4 | ‘ I *
w { § ! i
w | ! : ! i
Y j ‘ , :
- T i '
O 45 ! i ( :
{ {
5 ’ .
5 : } :
H i f ! i
b | i 1
i i j
35 4 ! ‘ | T |
i 9 | }
x j i i i
60 / ; : : :
i
. : '\
65 20 1 1
L !
. : i |
‘ p : I :
| 7 — — :
....... ——— _ - J’ ; : —
b ! “-WY\M‘ 1 L H
7 e e — , ’ ; ] __.,(L -
! 7 ! : 1 j ‘
g I ; : i { -
| i : ; i i ] ;
25 | ; ! ! 1
§ i i
| ?




SOt EXPLORATION

OfFICE REPORT ON

Dt
RECORD OF BOREHOLE No 5 METRIC
——
WP_222-8L-00 ___LOCATION Co-ogbs. N # 898 966.3,- & Fo6 S0O.5  CRIGINATED BY oM,
DSt B HwyY___N/A BOREHOLE TYPE ComTiaucus FLIGHT AUGER (S5 compiLeD ay _F M,
DATUM GESBETIC pate. S9-03Z - OR CHECKED 8Y
SO PROFILE SAMPLES | & w | DYNAMIC CONE PENETRATION o
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

ENGINEERING SERVICES BRANCH*GEOTECHN!CAL"OFFICE-SO!L MECHANICS SECTION

RECORD OF BOREHOLE

Ne 1

20
1545 Y% STRAIN AT FAILURE
10

WO  76-16003 LOCATION Bta. 2411.5 : 6.5' Rt, of Edge of Dock ORIGINATED BY _SM.
pisT_8 Hwy N/A BORING DATE August 4, 1976 COMPILED BY SM
DATUM Geodetic BOREHOLE TYPE Washboring BX Rock Coring CHECKED BYI
& IDYNAMIC CONE PENETRATION LIQUID LIMIT Wiy b
SOiL_PROFILE SAMPLES | & [resistance piot PLASTIC LIMIT —Wp | = 5
6l « w2 20 4o w0 80 b0 |WATER CONTENT..W | Zi5 |
ELEV glw|w |21 8 [SHEAR STRENGTH We  w W Z | REMARKS
BEPTH DESCRIPTION E1'E > €] 8 |o UNCONRNED . + FIELD VANE y ,
1 R I & |e QuicK TRIAXIAL X LAB VANE | WATER CONTENT % %
250.1 Dock Surface » Z | ELEy - GR SA S CL
070 E" AsphalL. .. 750
Fill - gravel & sand, 1 |88
gome silty clay.
v ey 2088 | 7 X
Firm to Very Stiff 3 18s | 26 .
2630 4 58 8
7.0 Timbers, some gravel,
gand & eilty clay. 5|ss |10
Cavities throughout. 6 | 88 g1 . 240
2376 Meese K17 88| 6o
2‘
12.3 Rock Fill
. 8 58 | 54
some silt ‘
233.3].. 9 BX-RC| =
16.8 {0rganic clay o
231.3{Very Soft % 10{ 88 3426"
¥
18.8 Silty Clay / 11| 88 | 18
230
Verj?' ' /
997.1| Stiff to Hard 74 12| ss | 37
23.0f End of Borehole
Y

N



MINISTRY OF TRAN{%PORTAT!ON AND COMMUNICATIONS~ONTARIO

ENGINEERING ' SERVICES BRANCH- GEOTE CHNICAL OFFICE - SOIL MECHANICS SECTION

20
"1 95 % STRAIN AT FAILURE
10

RECORD OF BOREHOLE N2 2
W 76~16003 LQ ATi N Sta. 1 + 73.5. 5' Re, of Edge of nock ’C’)R!GiNATED g
o) C 0
pisT__8 HWY N/a BORING DATE _ August 5, 1976 COMPILED BY ‘
DATUM__Geodetic BOREHOLE TYPE- _Washboring, BX Rock Coring t‘:HECKED BY ._QE
o JoYNAMIC CONE PENETRATION LIGIUID LIMIT Wy e
SOIL _PROFILE SAMPLES | B [HisTance PLoT | = 5
ol « w3 7o 4o do g0 1o |WATER CONTENTW | 25
ELEV afw|w | 2] 2 [SHEAR STRENGTH T we w wy 2 | REMARKS
BEPTH DESCRIPTION H1E] > | £ 8 |o uNCONFINED + FIELD VANE . y
o 21" & le ouick TriaxiAL - % LAB VANE | WATER CONTENT % o 1
250.1] Dock Surface » | Z [ELEV , , : GRSA St CLY
0.9 6" Asphale. .. .[ 750 W_ m&-“—"ﬁw ;
’ Fi1l - gravel & sand, 1| g8 5
some silty clay.
2 1885 | 29
Firm to Very Stiff
231l X]3 st
7.01gand, silt, soot and 1
gome burnt wood chips
Cavities throughout 4 | ss| 5] 240
’ 58| 7]
Loose
‘1 235.3 ) ) ) glam
14,87 Rock Fi11 ]
2340 Rock Fill % | -
16.1] Organic Clay -
Very Soft .l
230.1 { 230
20.0! 8ilry clay ? s | gss ! 13
226.6 Stiff to Very Stiff 4 9 lss|
23.5| "End of Borehole

i
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MINISTRY OF TRANSPORTATION AND COMMUN!CAT!ONS*O&TARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 3

WO 76-16003 LOCATION Sta. 1 + 36.5:5' Re, of Edge of Dock ORIGINATED BY _SM___

pisT__ 8 HWY _n/a BORING DATE August 5 & 6, 1976 ' COMPILED BY M
DATUM Geodetic BOREHOLE TYPE Washboring ' , CHECKED BY :ﬁ
iL PROFILE PLES . JOYNAMIC CONE PENETRATION LIQUID UMIT W 10 b
A 0 SAMPLE b RESISTANCE PLOT PLASTIC LIMIT W 0:_-@

ol « wl o3 Jo__ 4o 8o 80 100 |WATER CONTENT—W | Z i :
ELEV alw|w | 3] ¢ [SHEAR STRENGTH Wp oy Wy 2 | REMARKS
5EPTH DESCRIPTION w12 > | £ B |0 UNCONFINED + FIELD VANE y |
, | 2| " % | GUICK TRIAXIAL - X LAB VANE | WATER CONTENT % ' o
250.1] Dok Surface 2 Z leLey GRSA S CL
0.0 6" Asphallb .. . X X 250 e e e
Fill - gravel & sand, 18| 6
some silty clay. , :
' 2 ) 88 3 "!'
3185 13
Soft to Hard >§<
20344 ] 4 | 88 | _33J3"
8.7 a
. 240
Rock £ill ST SEC U4
gome sand & gravel
232.6| some timber Sl 6 | ss )
17.5{0rganic clay o ’ 1
Very Soft . .
230,1| Very =0 c27 | ss | 1] 250
20.0 %
5iity Clay
Stiff to Hard / 8 585 31
226.7 ‘ 19 88|14

25.4] Eud of Borehole

20 ’ ) .
1505 % STRAIN AT FAILURE : 9 o :
; o



MINISTRY OVF'TRANSPVORTATIOM AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
:  RECORD OF BOREHOLE N2 4 o
- wo__ 76-16003 LOCATION. Sta. 1 + 00.5: 5' Rt. of Edge of Dock ORIGINATED BY ..M

pisT, 8 HWY _N/A . BORING DATE __ August 6 & 9, 1976 . ' COMPILED BY M
DATUM '~ Geodetic ' BOREHOLE TYPE _Washboring CHECKED BY 2
S ' %  |DYNAMIC CONE PENETRATION © {LIQUID LIMIT Wi =
SOW PROFILE SAMPLES = JRESISTANCE PLOT PLASTIC LIMIT o Wp mi’:‘,
Bf o ol Jo_ 4o o do_0 | WATER CONTENT_.W | Z
ELEV Elw|w 2] 2 [SHEAR STRENGTH we woooow = 1 REMARKS
BEPTH DESCRIPTION sl > g 2 o UNCONFINED + FIELD VANE y
ol 21T 1] © e ouck triaxan x 14 vane | WATER CONTENT %} 7 -
250,1|  Doek Surface o Z 1eev ] 4 GR 5A 51 CL
0.0 o7 ASpUALt.. . ‘ ’ 250 e A A S s i S
Fill - gravel & sand,[/| 1 | S8 | 6
some silty clay. X
' 2 {ss|20
3 {8812

Firm to Stiff : '
| 2401 | 4 | 885 | 13

““““““““ 240
10.0 jpock Fill - some s lss | s
gravel and sand,
" |Timber at bottom. 6 |ss |33
235.4 2 1
14.7 ]
Organic Clay %
241.3 Very Soft Xj .
‘ 5 ,
18.8 ,; 7 88 125 230
Silty Clay //// 8 | ss| 39
IVery Stiff to ngd é 9 5'5' 17
220.1 K/ 10 | 85 | 17

30.0] End of Borehole

] , , 20 , ' o
. 155 % STRAIN AT FAILURE )
10

s



MIN!STRY’ OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 5
WO 7616003 LOCATION  Sta. O + 68.5: 6.3' Rt. of Edge of Dock ORIGINATED BY _.SH__ ’
pisT__ 8 Mwy _ N/A BORING DATE __ August 9, 1976 COMPILED BY,
DATUM  Geodetic BOREMOLE TYPE Washboring CHECKED BY -
' «  JOYNAMIC CONE PENETRATION LIQUID LIMIT ety =
SOIL PROFILE SAMPLElS ) E RESISTANCE PLOT PLASTIC LIMIT — Wy :g
51 o ol o3 2040 80 g0 160 |WATER CONTENT W | £ &
ELEV alw|w 2] 2 [SHEAR STRENGTH B w_W 2 | REMARKS
P DESCRIPTION 1= > 2] 8 o uNconrned + FIELD VANE. ’
DEPTH é 21 > % ® QUICK TRIAXIAL X LAB VANE | WATER CONTENT % Y %
250,11 Dock Surface o | £ {ELEY e - GR SA 51 CL
0.0 Asphalt.. — — J TS ,
¥i1l - gravel & sand,
" lsome silty clay. _;_
1]ss| 8}
Firm to Stiff 2 {ss |15
3 |ss | o] 240
123810 e
12,0 {Rock Fill - some sand
trace of gravel.
236.1 Timber at bottom i~ N R
14.0 ' 7%
Organic Clay -
232.1 Very Soft ‘ - 518 1 1
18.0 f ’ :
7 6 |88 | 22
Silty Clay / 230
227.1 Very ) Stiff /] i 88 19
23.0 _ End of Borehole :
20 : ¥
r\ 1505 % STRAIN AT FAILURE :)
. . 10 1




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

ENGINEERING SERVICES BRANCH GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION.

' RECORD OF BOREHOLE N2 4 A (romerly nﬂ#z’s\wa*lzuuma)

woO__76-16003 LOCATION. Sta, 2 + 45 of/s 2,0' Lt, of E,dge of Doek 'ORIGINATED BY CP
pist_ 8 Hwy N/a BORING DATE  February 15 & 16, 1973 COMPILED BY
DATUM Geodetic BOREHOLE TYPE Washboring and Come Test CHECKED BY @ v
, s [DYNAMIC CONE PENETRATION LIGQUID LIMIT s Wy =
$OIL_PROFILE SAMPLES | £  |eesistance piof PLASTIC LIMIT —wo| =5
el « i 70 40 4080 100 | WATER CONTENT—.W | Z i
ELEY &fw|w | 2] & [SHEAR STRENGTH PSF We  w - W 2 | REMARKS
BEFTH DESCRIPTION 12> g B O UNCONFINED + FIELD VANE 1y
o 215 |7 ] & |e quick TRiaxiaL  x LAB VANE WATER CONTENT %] 7 "
248.7 River Level & 2 leev| 400 800 1200 1600 2000 | 15 30 45 BCF ok sA &1 CL
0.0 L '
WATER -
A - - 240
|- - 230
225.7 -
=
23.0 Silty clay to clay //T 1 1gs |15
with traces of sand. ’?
ey Giom e I T ettt
/ 1+ 2900
Stiff to Hard ,? 3 | | eu g bt 121
/] s + 2400
10,7 7 |
38.0 Clayey silt with tTaceR]” - : ; :
of yaZd & gravel A..._JM PR} 210 MMM 87 1 9 60 30
- Glacial ill) Vb 100/2"
40. 5 End of Borehole '
20 .
1595 % STRAIN AT FAILURE @ B
10 o , .




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

ﬁNG!NEERlNCE SERVICES BRANCH- GEOTECHNICAL OFFICE ~SOIL MECHANICS SECTION -

RECORD OF BOREHOLE N2 5A

(formerly BRES W.0.72-11164)

wo__ 16~16003 LOCATION Sta. 0+07.0 ofs 2,0' Lt, of Bdge of Dock . ORIGINATED BY P
pisT__8 HWY _N/& BORING DATE ___ February 13-14 & 16, 1973 COMPILED BY__JB”
DATUM Gegdetic BOREHOLE TYPE Washboring, Cone Test and BXL Rock Core CHECKED By:@:
: \ = IDYNAMIC CONE PENETRATION LIQUID LIMIT Wi |
SO PROFILE SAMPLES £ |Resisrance Pior bane it ——we | = &
61 & et 2 |20 €0 80 100 I WATER CONTENT—W | Z 4 §
ELEV glw|w 2] g [SHEAR STRENGTH ' wp w W }F | REMARKS
BEPTH DESCRIPTION -4 B g "8 o uncownrnen + FIELD VANE y
el 2" & | e ouick TRiAxiAL  x 1AB vang | WATER CONTENT % o“
ol Z - X Vo
248.7 | River Level o £ LeLey - 15 30 45 GR 5A 51 CL
0.0 , - _—
| WATER -
] 240
. 230
228 i
. 8ilty c¢lay to clay
with traces of sand. S N R
" Grey
Stiff to Very Stiff 88 | 33 D 165 34]
220
gs | 23] ( bt
215.7 \
33.0 Clayey silt with %
traces of sand & grav 85 [ 133" YL 312 62 23§ |
213.1 (Clacial Till) : . ¥
35.6 | Bedrock Limestone RC
BXL (BOZ
Grey -
210
Sound RC
2071 BEL |95%
41.6 | End of Borehole

20
1505
10

% STRAIN AY FAILURE |




ON-MT-308 10~ T3

TIONS, ONTARIO

108 ANO

MINISTAY OF 7

“ | CONT No
WO No 76-16003

BARRACK ST FENDERS REPLACEMENT

BORE HOLE LOCATIONS & SOIL STRATA

2400

b3
8 . . S CATARAQUI  RIVER
o\lﬂnm OF SHEET PLE WALL - .
206

: 35 i 33’
b i ;

ﬁ FENDER®Z |

|

o8 L 35 !
‘ N

FENDER™]

4
i

@.ﬁ A

$°* :
FACE OF SHEET PIE WAL L5

N : + . 4 3 2 : i
rl.llrlflllr.lIlmgl%.he._.rlrl]f..llvﬁu([llrlfl}rn.ﬁl.ll.ilI}IT#III]]I[*IJ[P@.EIII L
4 - i

ELECTRIC CABLE JUND TELECTRIC CABLE

- |
COMPRESSEDS oy
AR LINE

To Barreck St

OLD  CANADA  STEAMSHIP DOCK |
S |
PLAN W

. SCALE !
- o - 5 @ 1 20T ;
3 i

1 0-5 a i 2 3 Mikes

LEGEND

@ sore Haole

€D Dynowic Cone Penatrarion Test (Cone)

%

e

2.
>

+° .4«» . 4 Py

266 3 3 260 & Bore Hale & Cone
23 - 1 N X
M3 . ! 3
iz T FENDER*S W FENDER*4 FENDER®3 w FENDER™2 § FENEER™T % S Bawsite (S1d Fon Test 350 s eneror)
x h i H : A
e 1 - < H U %
R ' . & ASPHALT m 8 ” .
- . . b {lar Haw < | N N 250 CONE Blows/it (60° Cone,.350# tbs energy}
2 AW T R ] 94 " m N I R . e e .
= Tt L] > [ —_—
e el i Nov’.’ FILL, Soft to Hord X %M \MM\M%»M it H bomertnd 3 W of time of investigarion Aug 1976
piy il 2 RAVEL & SAND, SOME SILTY CLAY R SRR N S
15 2 g a—
P i — : B 35 o — ] - Bors Holes 44 & 5A wers done
. —f [ ——— 13 g 2y K b TIMRERS, SOME GRAVEL, e ] .
[ e < s O St Tiobse SANG & STV CLAY ] T RAKS N N S Feb 1973 {WO 72-11164)
A - N Ay w4 o] CAUIFIEL THROUGHTHT, & 1 TegedsTY R ) P —— :
R N 1 Do = = PR SRt SE SOER) (g o] g SOME ity li
B e VA Sy L, Al T %‘mﬂvﬁnwﬂﬂﬂs ; == = o %MPWM MWWWMWM DR I D No [ELEVATION| STATION Tmmmwr.
ot o b = — T t Lk 26758 S C Y IECORGANIC CLAY, Very Softo L . G St e P o = SRS 5 U T
=ERECONE | T ; y z — — p—— 1 . 5
= BIFCoN ity %, Z 77 \ N ZSI0Y CLay 7 7 \\\. \ \\\\\&h L 7 A i el B 250.1 2+115 6.5'RT
“ R/l \\ \\m:: to Hard 7L (A 2 : A7 2 250-1 14735 SR
- i7
5l SILTY CLAY TQ CLAY v ! \ . - H - 3 250-1 14355 5.0°RT
. TRACES OF 5AND 7 Hr .
£ 2 VA Vm:m to Hard : ! M ”“c; ._uooa 2O RY
k o, mﬂ\\ : 9.1 +68.5 4.5'RF
A s RONTE JerO_.Dwa TILL, Very Stiff : i .. g
a%% ETSRTE  CLAYEY ST WITH SANO & GRAVEL . : | 4a 2487 2easa 2ot
. . | sal 2487 0+070 2017
] JUMESTONE BEDROCK ] - e . ,
Sound . i

M stw . 3 - ] g e

PROFILE ALONG DOCK y

SCALE
L 16 2087

o

DATE | AY DESCRIFTION

JosT §
8L anuwa_ﬂmo.w.%qu v 29,1970 (S ]
% b srEgen Jhemons [ows FETECOF &




ORT ON 5011 EAVLO

"

Miniistry of
Transportation ang
Communications

Ontario
RECORD OF BOREHOLE No 2 METRIC
WP 181-81-01 —L.75 Metres South of Cell #3 S. Face
o - Saveon TE LOCATION e th of Cell . Face o/s 0.6 M, East ORIGINATED BY __R.Z.
1ST GHVZY : BOREHOLE TYPE _Washboring, BXC Rock Core COMPILED 8Y R.2.
DATUM eodetic
DATE 82 06 22 7 CHECKED BY
SOIL PROFILE SAMPLES o w  [DYNAMIC CONE PENETRATION
g‘g g RESISTANCE PLOT > l;asnic Noterore wuiouo ,,_.»'f REMARKS
= w |30 @ 20 40 60 80 100 |UMIT conrenr umirt | SO
9 35 g QE > ) ) ] f 1 Wp W W, Sw &
ELEV ale| B S ize © |SHEAR STRENGTH Pl st 3 GRAIN SIZE
=S5 =5 &1 % |o unconmned + FIELD VANE DISTRIBUTION
°] g TE 4
, g1z 5 [EO | & |eQuck TRIAKIAL  x LAB VANE WATER CONTENT (%) (%)
4.7] Lake Surface n “ - 3 R
42 ik Y 1p 20 30 GR SA S CL
74
= 72
Water - -
= 70
68.2| Lake Bottom =
6.5] Grey Occ. Cobbleds 68
and Banldersg 1.l
§ilty Sand to Sandy
Silt 66
Some Shells 2] ss]23
Sty ciay ~ I8
with Grave 11 4 s | 41 O 25 47
e e e Irace Sand .. 5 64 3 2
WWWWW ,.Eﬂnlder__.,_; BX | RC] =
Brown - .
{ 62
$ilty Sand
with Pockets of 6| ss194 2 6529 4
Clay and Gravel -
Loose to Very Dense B
. M 60
59.3 i 15 42 21 22
15 4| Grey (6lacial T [ef |55 | &7 ©
8ilty Clay and Sand Sk
58.1| Some Gravel Hard  |A)7] 58
16.6| Gravel and — Bouldér |C- oL B L KU L =
Sand ';‘.';.'
57.0] with Cabbles & Rnu‘lﬁer% — 18(E.L RQD = 24%
17.7 9 =
Slightly Heathered!="% RC | 887
- .......Sa.’gi&e 50
Q%/%lw BX | REC 56
park Grey g RC | 927 RQD = 85%
Limestone Bedrock
Very Fine to Fine
Crystalline 1y o ‘;ﬁ; s RQD = 66%
Dense
High Strength
12 g}é 1;3;; RQD = 75%
51.8 41 RCG 53 b= |
22.9] End of Borehole
Note:
Drive N Casing to
Elevation 63.7
Drill B Casing to
Elevation 56.7
M
+3‘ x5 ; Numbers refer to

Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




- »

Ministry of
Transportation ang
Communications

OFFICE KEFOKT ON U TAFUURATIVN

Ontario N
RECORD OF BOREHOLE No 1 METRIC
W P 181-81~01 T LOCATION _1.75 Metres North of Cell #3 N, Face o/s 1.2 M. East ORIGINATED BY _R.Z.
DIST 8 HWY _Ferry TerminaBOREHOLE TYPE _Washboring, BXL Rock Core COMPILED BY R.Z,
DATUM Geodetic DATE 82 06 17 CHECKED BY o2’
SOIL PROFILE 1 SAMPLES [ w  |DYNAMIC CONE PENETRATION
iy g | ResISTANCE piOT pasric NATURAL | REM
5 o |20 @ 20 40 60 80 100 |'MIT contenr LT SO EMARKS
9 & wi Q;‘_‘: Z' 1 h | ) 1 Wp W W, gu_.n &
ELEV RIPT 8| w| 2|28 ]| & |SHEAR STRENGTH D A— 2 | GRAIN SIZE
DEPTH DESCRIPTION =] > g4 |52 = DISTRIBUTION
) E = b > 60 <>[ O UNCONFINED + FIELD VANE WATER CONTENT (% Y
&2 L | &Y | @ [eQUCK TRIAXIAL X LAB VANE (%) (%)
74.7] Lake Surface M4 M l ud 10 2D 30 GR SA SI CL
0.0 - =
-~ 74
Water " 72
’_.““‘ 70
68.3] Lake Bottom - -
6.41 Occ. Cobbles [yl 8
and Boulders | -4
Sandy Silt to .
8ilty Sand 1 66
Some Shells T2l ss| 26 ° 723 64 6
Pockets of Clay i
and, Gravel
Looge to Dense crey | : 6
Brown 4| ss| 40
i 62
“l 6 1 8§ 36 16133 5
60.9 Aok
13.8]| Grey (Glacial Till) ‘A : o) — h8 43 25 14
Silty Clay and Sand /, $8 ] 551100423 cm €0
59.5] Some Gravel Hard n/{
15.2] Gravel and Sand with |fa"
Cobbles and Boulders |e:*f10 | S8 | 120
i .
57.6 xe BX [ REC 58 RQD = 0%
i7.1]| Dark Grey Slightly%ll RC--563Z
Weathered BX | REC RQD = 67%
12 93%
Limestone Bedrock RC 56
Very Fine to Fine
Crystalline BX | REC
D = 96%
Dense 13} ge | 1004 x
High Strength
“ 54
14 | BX |REC RQD = 94%
RC | 96%
52.7
22.0} End of Borehole
No%e:
Drive N Casing to
Elevation 59.3
Drill B Casing to
Elevation 57.9

20 ‘
+3, x5 Numbers refer to 15 4 5 (o) STRAIN AT FAILURE
Sansitivity 10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

OFFICE REPORY‘ SOl EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N9 1
JOB 73—1 1071 LOCATION As Shown on DI’&Wing ORIGINATED BY C.S.P.
W.P. 25-—73—01 .BOR’NG DATE September 12 - 13, 1973 COMPILED BY C.S'./‘P.
DATUMGeodetic _ BOREHOLE TyPEWashboring, BX Rock Core CHECKED BY .22 .
SOIL PROFILE. SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LiaIT Wi
= Y IBLOWS/ FOOT e [PLASTIC LIMIT Wl &
of « 81 ¢ .. |waTER contEnt_w | 23
ELEV glwiw | x| & [SHEAR STRENGTH P.SF. we w % | 25| REMARKS
SEPTH DESCRIPTION $12] 2 |2 5 |o unconnmeo + FIELD VANE e
& |- B % | e QUICK TRIAXIAL X LAB VANE [WATER CONTENT %t ¥
248.4 Ground Level w & w G P.C FIGR.SA.51.CL.
0.0 1111 maceriar.
cand and gravel
(oith aobies) | s
with co es
2Ll 1 AV
%.9 Bedrock - g&,,
Limestone
1 BX bé%
RC Rec
240
238.8 Grey - sound
9.4
End of Borehole
230

S

20
159-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND

COMMUNICATIONS~ONTARIC

DESIGN SERVICES BRANCH

JoB

73-11071

W.P.

25-73-01

DATUM Geodetic

RECORD OF BOREHOLE N2 2
LOCATION As Silown on Drawing
BORING DATE  Soaptemher 20 -~ 21 1973

BOREHOLE TYPE Washboring, BX Rock Core

FOUNDATIONS OFFICE !
!

ORIGINATED 8Y C.8.P.

COMPILED BY_ C,3,P.
CHECKED BY _%, 4

OFFICE REPORTO SOIL EXPLORATION

SCIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT ——W
I = w lsLOowWS/ FooOT — I PLASTIC LIMIT Wel &
o1 81 & , N WATER CONTENT_w | =&
ELEV a oW ® v ISHEAR STRENGTH P.S.F. Wp Wy @ | REMARKS
BEPTH DESCRIPTION 1z > [ 2] > o unconmmep + FIELD VANE e
P 21" % % le QUICK TRIAXIAL X LAB VANE [WATER CONTENT %{ ¥
oL5 Qlake Tevel v @l v P.C.FJGR.SA.51.CL.
0.4 : =
Water el |
- 240 '
237.5 =
3.3 3%
Rock fi11 and/or |54
cobbles, boulders.ds%
E=: a
232.9 o |
13.3 fraeaa'eéigls//: 1 {BX RC 9b% Re
1 2 [BZ
Pedrock - Limestone RC [95% HE%O |
228.4Grey sonnd 3EX RQ 90F Rec
17.4 ,
End of Borehole. J‘
|
|
|
\
|
\
|
- |
|
220 |

20
15¢-5 % STRAIN AT FAILURE
10



SOIL EXPLORATION

OFFICE Repdm.

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

JoB__73-11071

W.P. 25-71-01

RECORD OF BOREHOLE

LOCATION

As Shown on prawing

NE 3

BORING DATE

Saptember 17 - 20, 1973

ORIGINATED 8Y

COMPILED BY C.5-P
CHECKED B8Y ot

o

FOUNDATIONS OFFICE

C.5.P.

DATUMGeodetic BOREHOLE Tyiew=shboring, BX Rock Core
SOIL PROFILE SAMPLES ! DYNAMIC PENETRATION RESISTANCE JLIQUD UMIT ———w,
gt W B.0WS/ FOOT PLASTIC LIMIT Wp - Fnd
ol & ol = X ) ) . , WATER CONTENT_w | = & ‘
ELEV. alwel w ~ o ISHEAR STRENGTH P.SF. W?_____ w Wy | REMARKS
D;.PTH DESCRIPTION 5 = © i - |o unconrmep + FIELD VANE | o
217 171 B Je Guick TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
249, 8 Take Tevel » 51 = P.C.F|GR.SA.SI.C
0.0 = ,
Water -
- 240
233.3 -
2.3 D,
Rock £ill and/or [0
cobbles, boulder:”cigg
(with sand, seamff@ 230
below elevation [U:
223) gDC‘ sd=ol Rea
A A'ﬁ il A EGE
ZE
5
)
213 [BX hog
RC Bepb
220
@ | -
g‘g BX |10%
gaD . |RC |Rec
27 )
4)
22
?0
DZ% g BX BRG 90F Rec
l;p‘? 210
3, BX (4L
207.9 0 RC Req
37.9 A
Bedrock -
iimestone
7|BX |97
RC jReg
201.f Grey  sound - S
]
i B End of Borzhole 50

20 ’
1505 % STRAIN AT FAILURE
10



OFFICE REPORT ‘SO|L EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

DESIGN SERVICES BRANCH FOQUNDATIONS OFFICE
RECORD OF BOREHOLE N© 4 (72-11164)
JOB__73-11071 ' LOCATION As shown on Drawing ORIGINATED 8Y o p
WP 25-71-01 BORING DATE __ February 15, 1973 COMPILED BY
DATUMGeodetic BOREHOLE TYPE Washborine & Cope Test ' CHECKED Bvﬁ
SOIlL PROFILE ’ SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT W J
= 4 |BIQYS /\f Q0T gty | PLASTIC LIMIT wel L2
ol » 8 5 - - 4 1 WATER CONTENT__w 57»
ELev £lw|w || 3 [SHEAR STRENGTH P.SF. wp w w | a&] rRemaARks
. ~ e —— Oy
SEFTH DESCRIPTION S1E1 > |2l > {o unconrnen + FIELD VANE o
o ST g W !e QUICK TRIAKIAL X 1AB VANE | WATER CONTENT %| ¥
L8 .7 Lake Level w = s 400 800 1200 1600 2004 15 30 Ly P.C.FIGR SA.51.CL
0.9 B
- 240
Water -
|
o 230
225, .
23.0 7 -
Silty clay to | /55113
clay with traces /
of sand. / .
Grey. / -
X - 220 2 b =0 778
D = .
Stiff to hara. |/}2{TW I7H \ EE0D ° '
L/ £.=0.016
/ 1200p
53 W |PH o =P 121
“ >
£200D
10,7 . /, L
38.0{Clayey si. with |2* 210 - =
races of sa.%gr.psijl ITW |°H —
pos. 5| [E1a87a0 £ 371 75 [ 19 60 30
Lo.5
End of Borehole.
200

20
15<4-5 % STRAIN AT FAILURE
10




CFFICE REPORT .501[ EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 5
JOB___ 7311071 LOCATION As Shown on Drawing ORIGINATED BYC.S5.P.
W.P.  25.73-01 BORING DATE _ September 13. 1873 COMPILED BY C.. . P.
DATUMGso0detic - BOREHOLE TYPE Washboring, BX Rock Core CHECKED BY
SOIL PROFILE ~ SAMPLES DYNAMIC PENETRATION RESISTANCE }LIQUID LIMIT ——uW(
_— = W BLOWS/ FOOT e PLASTIC LIMIT wel =
'6 o 8 3 . . . N A WATER CONTENT_w 515
ELEV Z]w|w ! &| B [SHEAR STRENGTH P.SF. wo w w1 35| REMARKS
DEPTH DESCRIPTION S1E1 2 |2 > o unconmmeo + FIELD VANE ° ' a
: = g = 3 W P QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} Y
oLG £| GraynA Tawal v =] ¥ P.C.F.IGR.SA.51.CL.
0.0 ¥111 material
( sand &_gravel
w.th silt,
cobbles and chuni X245.8
of asphalt)
243.7
5.9
Bedrock -
Limestone 1 BX ©3%
RC Rec
240
930_ o) Grew acmnd
10.8
End of Borehole
230

20
595 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPGRTATION AND COMMUNICATIONS~ONTARIO

OFFICE REPOR)‘ SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
: RECORD OF BOREHOLE N©° 4
JOoB___73-11071 LOCATION As Shown on Drawing ORIGINATED BY C.S.P.
Ww.P. 25-73-01 BORING DATE September 17, 1973 COMPILED BY C.S5.P.
pDATUMGeodatic BOREHOLE TYPE Yash Boring. BX Rook Coare CHECKED BYK
SOl PROFILE - SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT Wy
1 @ JBlOWS/FOOT — JPLASTIC LT wol L Z
Ol o 1 = e WATER CONTENT_w | X &
ot O 8] > 2Z
ELEV glwlw &1 & |SHEAR STRENGTH PSF. W w Wi | ®&| REMARKS
. Eam e # e e |
SEPTE DESCRIPTION =121 > 9] 5 |o UNCONFINED  + FIELD VANE o
el 2| g & @ QUICK TRIAXIAL X LAB VANE | WATER CONTENT %}
245.8 To%e Teyel w = P.C.F.JGR.SA.$1.CL,
O. ——
Water :Z—
- 240
233. 8 gl
12. 2
2.4 Limestone rock 65 pd
£i11 with Fﬁa
conerete pieces. 5
(]
{2 1 BX 3% 230
5o8. 4 4 RC Rec
17.9 Bezdroek - %/S?J p
limestone 2 1BX [90%
R Ror
] BX 100§
223.5 Orevy sing ] I_RC Rec
2z, N

End of Borehole.

220

20
1549-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 5 (72-11164)

OFFICE REPORT‘ SO EXPLORATION

722=11071 LOCATION As Shown op Drawing
25-71-01 BORING DATE _ Fobruary 13 - ik 1973 COMPILED BY__ 3
DATUMGeodetic BOREHOLE TYPE Washboring. Cone Tesi % BXL Rock Core CHECKED BY
SOl PROFILE- SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT —W,
= W IBLOWS/ FOOT PLASTIC LiMIT Yol &
51, S| = 20 40 60 80 WATER CONTENT_w | X 5
Zlwlw | & ¥ JSHEAR STRENGTH P.5F. W w w132
, ~ [ — s S
DESCRIPTION "y d = | > | o | > o UNCONFINED + FIELD VANE o
: x} 2" w {e ouick TRIAXIAL  x 1AB VANE | WATER CONTENT %| ¥
I g1 15 30 Ly
la¥s Leval | w | w 3 C.FiGR5A.S1.CL.
water
Silty clay t 2 e
11ty elay to 1185 b
clay with traces //
of sand. / 0165 3
Grey. /
- /)2 iss (33
Stiff to very
Stiff. /
—_—
? 3185 |23
Clayey
Bedrock - B0 3 12 62 23
Limesione 5 Byl BoZ
Grey sound RC
6 BXI, ©5%
End of Borehole.

20
159-5 % STRAIN AT FAILUKE
10

ORIGINATED BY C. D




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

OFFICE REPORT. SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
: RECORD OF BOREHOLE N2 6
JOB__ 7311071 : LOCATION As Shown on Drawing QRIGINATED 8y C.5.7.
WP__ 259301 BORING DATE _ September 21, 1973 COMPILED BY_C.S5,.P,
DATUMGeodetic . BOREHOLE TYPE Washboring and BX Rock Core CHECKED BY:,Q/Z
SOIL PRCFILE- SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W,
= W IBLOWS/ FOOT aeee I PLASTIC LIMIT web &
ol o 81 & e WATER CONTENT_w | = &
ELEV & o g:‘ = v §SHEAR STRENGTH P.SF. We w W o w § REMARKS
SEFTH DESCRIPTION SlEl > 2] > |o unconameo + FIELD VANE o
=f 2" 31 = |e® ouick tRiaxial  x 1aB vane | WATER CONTENT %} ¥
oLE A Tave Teyal o =X Ip.C.FIGR.SA.51.CL.
0.0 -
Water ——::
239.4 _—; sL0
.2 Cobbles 3
7.4
Bedrock -
Limestone i BX 93z
RC
Rec
233.4 Grey sound
2.2
End of Borehole
232

20
159-5 % STRAIN AT FAILURE
0




%

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

JOB_ _73-11071

WP__ 25.23-01

LOCATION
BORING DATE

As Shown on Drawving

RECORD OF BOREHOLE N2 7

FOUNDATIONS OFFICE

Septeumher 24,

1973

ORIGINATED BY J.B.
COMPILED BY_C.S.2.

CHECKED BY.%

OFFICE RFPOR‘ SCIL EXPLORATION

DATUMGeod=tin BOREHOLE TYPE Washboring and BX Reck Core
SGIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ———W,
= w  IBLOWS/ FOOT PLASTIC LIMIT wel &
o Q1 « N WATER CONTENT_w | 3 &
herll B O 9] o>z
ELEV = N - o ISHEAR STRENGTH P.SF. We w wy wg REMARKS
DEFTH DESCRIPTION S1E|l > 2 = }© UNCONFINED
21217 131 = |e ovick rriaxa WATER CONTENT %] ¥
249.2 Ground level " = i .C.F.IGR.SA.Si.CL.
T. 9
111 material -
- sand and gr - X ou7
2L5 ., 5 Gray N
3.7 A BYX 1007
Bedrock - . RC Rec
Limestone
BY 11009
RC Ree
240,49 Gray soungd
8.7 240

End of Borehole.

0
154-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 8
JOB___73-11071 LECATION As Shown on Drawing ORIGINATED BY I B,
. WP o= 53 01 BORING DATE _ gantembapr o4, 1973 , COMPILED BY_(,S,°
DATUMGeodeti BOREHOLE TYPE Washboring and BX Rock Core CHECKED BY %
SOt PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT Wi
— W BLOWS/ FOOT ——  IPLASTIC LIMIT wel &
&1 o 8 g . , . . ) WATER CONTENT__W 5%
ELEV a P w < v fSHEAR STRENGTH P.S.F. e W W @ w | REMARKS
DEPTH DESCRIPTION 211> 12 ~ [ O UNCONFINED + FIELD VANE ' © ' o
MMELR g W e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
rn_d Ground Level v =y v P.C.F.IGR.SA.51.CLIR
.0
Fill material - . <
sand, gravel,and L2482
cobbles
Ll Brown sand
iz *,f" 1 BX
7 Bedrock - ke TaTNEN atalsa: JOR
Limestors |
2 BX 1004
RC Rec
239.6 Grevy _ sound 240
10.§

End of Borechole.

OFFICE REPORT. SOIL EXPLORATION

20
1595 % STRAIN AT FAILURE
10




MiNISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2

FOUNDATIONS OFFICE

)

N

OFFICE REPOR.J SOIL EXPLORATIO

9
JOB___n3. 11071 LOCATION As_Shown on Drawing ORIGINATED 8Y J.B.
W.P.___25-73-01 BORING DATE _ Beptember 2%, 1973 COMPILED By C-S-2-
DATUMGeodatic BOREHOLE TYPE Washboring and BX Rock Core CHECKED BY <
SOIL PROFEILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ~——uWy
=1 W {8LOWS/ FOOT PLASTIC LIMIT wWel o
ol 8 5 . . . ) WATER CONTENT.__w 5% T
ELEV a wiw U o ISHEAR STRENGTH P.S.F. Wp W Wy @ i REMARFKS
BEFTH DESCRIPTION 212 > g > o unconmnro 2
= % — 2 W e QUICK TRIAXIAL WATER CONTENT %| Y
250,74 ground Level v a] - p.C.ElGrR SASLCL
O' Ty ai s
o (é? Tonsoil 7 250
- . = BX
Bedrock - RC
fraets S-weath~ o
sound
Limestone BY -
RC
2L2.7 Grey
8.d
End of Borehole.
240

20 )
159-5 % STRAIN AT FAILURE
10




SOIL EXPLORATION

OFFICE R.EPO“\I

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 4

FOUNDATIONS OFFICE.

JOB_ _73-11071 LOCATION as Shown on Drawing ORIGINATED BY 9:B.
W.P.__ 25-73-01 BORING DATE __ September 25, 1973 compiLep BY_C.57,
DATUM BOREHOLE TYPE Washhoring and BX Rock Core _ CHECKED BY.%
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——Wy
=1 W |slowss/FoOT  _JPLASTIC LIMIT wel &
Of « 91 « o WATER CONTENT_w | % & 5
ap Wi ow 9 a SHEAR STRENGTH P.S.F W W, > & REMARKS
ELEV. Slela (X 2 2 o — 1t 75 '
DEPTH DESCRIPTION 1= > g1 = {© unconmned + FIELD VANE
el 2|17 5] 2 |eouick Triaxiat  x tag vane | WATER CONTENT %| ¥
290, 46round Level @ o) @ P.C.F.IGR.SA.S1.CL
O,310ps0ol o
0.5 250
Fill material - -
Limestone rock
£i11, bricks and
some sand.
A1 BX h3%
RC  Rec
240
2 BX og
RC Rec
3218'2113 il 3 %
.GBedrock - YT IBX 574
: o M RC en
b6, b BEESSOne b red T HX RO100% Rec
1h. 4
End of Borehocle.
230

20 )
1545 % STRAIN AT FAILWURE
10
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QFFICE REPORT @SOH EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECOPD OF BOREHOLE N2 20

FOUNDATIONS OFFICE

Jop__73-11CN L LOCATION 4s Shown on Drawing ORIGINATED BY - B-
WP 28.793.01 BORING D/TE _ October 4+ — 9, 1973 comPILED 8YC.S. 0.
DATUMIzodetic BOKEHOLE TYPE Wash Boring and BX Rock Core CHECKED BY %
SOIL PROFILE SAMPLES JOYNAMIC PENSTZATSON RESISTANCE FLIQUID LIMIT ——-W
=1 & BLOWS Y FOOT e JPLASTIC LINAIT Wp - =
o1 o 81 ¢ . , R WATER CONTENT—w | = & i
Fi gV z wiw L et ERNGTHR P.SF. Wp w wy @ wi | REMARKS
DEPTH DESCRIPTION Zlsl> 2] » £0 + FIELD VANE e
' S121 7 |31 & |»nuex rmiana x s vane | WATER CONTENT %| ¥
DL . 8lTate Level » 3 ) 10 20 30 P.C.EJGR.SA.S1.CL.
0.0 — }
Water S
- 2L0
1 kS 230
28.8 . T -
17.0{Gravel, some sand ;Lj‘; .
{with boulders ,-‘ o
below elevation ot
226) sgA 1 |88 |7
5oL 1, | Grey Lonse ) A
21 .4{Bedroek - Y BX k59
M4 2 IRC |3ed
limestone Y EELG
21, Te¥ sound 3 IRC |Red
2r. 2
End of Borehole 52

20
154-5 % STRAIN AT FAILURE
10




e MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECCORD OF BOREHOLE N¢ 21
JOB__ 7211071 LOCATION As Shown on Drawineg ORIGINATED BY _J.B.
‘ WP _ 257301 BORING DATE Octoher 9@ ~ 10, 1973 COMPILED BYC.S.J
DATUM Zeodetic BOREHOLE TYPE Wash Borings and BX Rock Core CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATICN RESISTANCE [LIQUID LIMIT ———W
— 4 1B81OWS/ FOOT ——  _IPLASTIC LIMIT wel &
B 9 < | ) N \ . WATER CONTENT_.w | = »
Ol = Of v >z
ELEV Flw| w | &£ » |SHEAR STRENGTH PSF. we w W | @5 REMARKS
SEetH DESCRIPTION 12 > | 8] = founcourmss  + BELD VANE e
‘ ef 2" g W e QUICK TRIAKIAL X LAB VANE | WATER CONTENT %{
50, 4 {Sround Level n =38 D 1020 30 P.C.F.IGR.SA.51.CL.
0.0 N
Fill Material 250
Gravel, sand,
some g3ilt and tace of o
organics 1 iss I3
X VR 1 2 |ss._nw
7
3 S5 ©5hpuncikg
z Wood and Sand 2ko
Lo
Co L i85 [ 2
c
2 5 i85 |3
& b3l 1
= 16.5{Clayey silt, some 7
Q sand and gravel / 5 les :
Q Grey SS9
) b30. 4 Very stiff to harg A7 lss lsubbuncibe o
% 20.2 End of Borehole. 230
O
& Probably bedrock .
- ] 1
U
e
e
O

20
1595 % STRAIN AT FAILURE
10
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M|P9RY OF TRANSPORTATION AND COMMUN‘IONS—ONTARIO

DESIGN . SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 101
. JoB  73-11071 LocaTtion  As Shown on Drawing ORIGINATED BY C.S.P.
W.P._25-73-01 BORING DATE Jan. 8 - 3, 197h COMPILED 8y ©C.S.P.
patum__1.G.L.D. BOREHOLE TYPE Washboring and BX Rock Core CHECKED BY .
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W_
—{ = }siows/ fooT PLASTIC LIMIT wel T
o| « 81 g . .. JWATERCONTENT_w | 22
ELEV & w e T HALfSHEAR STRENGTH P.S.F. wp w W @ w §{ REMARKS
: : -] ————
DEFTH DESCRIPTION 4 F R v;f:g ~ ™} 0 UNCONFINED + FIELD VANE e
m 34 2217 | 3] © |e ouck Triaxia  x tas vane | WATER CONTENT %}
7h.7 J2b5.0} Water Level « s P.C.F.IGR.5A.51.CL.
0.0 0.0 ]
Water - 2ko
T 73
0.2 |230.2 -
[70.2 3 = 230
.5 1k.7]| Silt, sand some graw¥iil 14} SS |wt.}oT70
68.4 22?,Z ey Joose to cc\maﬁ‘»: T 135197 {rods
5.3 17.5] Bedrock - Limestone [%4§ ax 952
2
. 67.9 §222.5] Grey Sourd RE |Rec
O |6.8 22.5 End of Borehole 290
= =7
o
[0 ]
-
Q.
»
£+ ]
=
—
ac
[o]
-
uws
o
"
(%)
w
e
(o]

20
159-5 % STRAIN AT FAILURE
19



S U OO DS GU PP U U R O

MINISTRY OF TRANSPORTATION AND COMMUB‘T!ONS-ONTARIO
H

OFFICE REPORT o.u EXPLORATION

™

DESIGN SERVICES BRANC FOUNDATIONS OFFICE
RECORD GF BOREHOLE N2 102
Jog_73-1:071 LOCATION 45 Shoun on Drawing ORIGINATED 8YC.S.P.
WP 25.73-01 BORING DATE _ Jan, ¢ - 10, 107L COMPILED BY_C.5.p,
mmmm——
DATUM I.G.L.D. BOREHOLE TYPE Washboring and BX Rock Core ) CHECKED BY =Ty
1L PROF! SAMP DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ———W
SO1L PROFILE LES._ w 18LOWS/ FOOT — PLASTIC LIMIT 2l B
of « 1 & N WATER CONTENT_.w | 2 &
ELEV a|w| w | £ ArtfSHEAR STRENGTH P.5F. W w W | @& REMARKS
DEPTH DESCRIPTION Y12 = | &9 > T|o unconFineD + FIELD VAME X
m 5t x| 2| " gﬂ]  le quick TRIAXIAL X 1AB VANE | WATER CONTENT %| ¥
7h.7 j2hs5.0| Water Level = = P.C.F.JGR.SA.Si.C1j
0.0 0.0 —
Water _- 2—110
- 73
70.4 }230.8 oo 230 ¥
T.3 Y 1L.2 { Sand and cravel,cono@sf 1 | 55 | 13 )
.7 } 15.5 | Bedrock - Limestone 0 BL |97%
68.6 1225.0| Grey Sound RC |Rec
6.1 | 20.0 End of Borehole
220
67

20
159-5 % STRAIN AT FAILURE
10 ) '
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MIQR‘I OF TRANSPORTATIU.N AND COMMUh.TiONS—ONTARIO

e A e b et s

JOB

73-11071

DESIGN SERVICES BRANCH

W.P.

25-73-01

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 103

LOCATION

As

Shown on Drawing

BORING DATE

January 17 - 18,

1974

ORIGINATED BY CSP_
COMPILED BY _CSP

OFFICE REPORT 'ou EXPLORAT ION

DATUM 1 ¢ 7 BOREHOLE TYPE Wash Boring CHECKED BY _S~
SOIL PROFILE SAMPLES JDYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT ——Wi
= W OwS/FOOT PLASTIC LIMIT wl  Z
Of o & ge ) . N ) . WATER CONTENT—W | = g
ELEV 4| w | gl ©~]SHEAR STRENGTH P.5.F, ip w Wy @ ig | REMARKS
- - —————
DEPTH DESCRIPTION 12| > gq > ] © UNCONFINED + FIELD VANE o
m. ft. o 2|7 1 &l “le quick TRiaxaL  x 148 vane | WATER CONTENT %} ¥
74.7}3245.0 Water Level o =1 ¥ ' P.C.FJGR SA.SI.CLY)
0-0 ol
= 240
— . 73
Water -~
iy 230
-- 70
68.3§224.0 i
B.4§ 21.0] sana-some graverl .-
67.43221.0| black~very lcose { .’ 1.ss 1/2 ggo
v
7.2 §24.0_pilty clay with / 2 |ss |20l 67
trace of sand / =
64.91213.0 Grey-gEi%g‘ to v% 3 [ TW | PM
9.8§ 32.0/ End of Borehole 10
Probably BedrocK 64

20
159-5 % STRAIN AT FAILURE
10




CFFICE REPORY ’OIL EXPLORATION

MIQRV OF TRANSPORTATION AND COMMU!\"HONS—-ONTARIO

R .

“} DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2104

73-110 csp
JOB 3 o7 LOCATION As Shown on Drawing ORIGINATED BY
WP  25-73-01 BORING DATE January 22, 1974 COMPILED BY__CSP
DATUM_I.G.L.D. BOREHOLE TYPE  Dynamic Cone Penetraticn Test CHECKED BY __ 5%
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT ~—eeeW
=] = lsiows/FoorT (Gl T o ASTIC LT ——we =
1 &4 g D 40 0 8 0 WATER CONTENTW | = 2 '
ELEV | @ | w | &g} »_JSHEAR STRENGTH P.S.F. We w Wy @& | REMARKS
. . e & e |
SEFTH DESCRIPTION 12! > | 2] >&lo unconmnes + FIELD VANE o :
m. L £12] 7 | & S2fe ousctrana xias vane |WATER CONTENT %} ¥
74.7 §245.0| wWater level n ot I ) P.C.F.JGR.SA.S1.CL)
o.n 0.0 T
— 240
Water i 73
- 1230
| ~70
69.1 §2246.5 i
5.6 18.5 probably sand,
some silt, trace |-~
of gravel L 220
, 67 \ 1004
65.8 1215.7] very loose to compadt . "
8.91 29.3]! End of Cone Test
210
54

EW TS

20
159-5 % STRAIN AT FAILURE
10




4 DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
. RECORD OF BOREHOLE N2105
Jo____73-11c071 LOCATION As Shown on Drawing ORIGINATED £Y .o
. WP __ 95.73-01 BORING DATE _January 22, 1974 compitep sy_ CSF
DATUM_1.G.T.D BOREHOLE TYPE Wash bori i ationCHECKED BY A
tecst
SOIL PROFILE SAMPLES ANAMIC PENETRATION RESISTANCE JLIQUID LIMIT ~—W
— @ jnowssroori@3ml  [pIASTIC LmiT wil =
Bl o 8-— g. 20 40 60 80 100 |WATER CONTENT._W 5%
ELEV Efwi w | £H &F [SHEAR STRENGTH P.S.F. wp w g} o 4 | REMARKS
. . = | R e
DEFTE DESCRIPTION 512z |gd >0 unconmne + FIELD VANE a
m. g Et. x S| - o1 W-je QuiCK TRIAXIAL X LAB VANE ] WATER CONTENT %1 ¥
74.7 }245.0] Water Level 2 3] 4 P.C.FiGR.5A.S1.CLI
0.0 00 ]
Water - - 240
_— 73
-~ 230
I~ 78
68.1}223.5 =]
BB zfi.gs%nd,some sile.orayvell 1 1SS ;) 34
Ly, . = denge -
7.2 23.5] End of Borehocle | - | 220
Probably sand, ] 67 a
some silt and Lo e
gravel a h‘Z'
64.61212.0! compact-v. éense |.°. M O£
10.1} 33.0 End of Cone Test 2310
64

OFFICE REPORT Osou EXPLORATION

Mlh‘Y OF TRANSPORTATION AND COMMUN.IONS—ONTAR!O

R e . .- —— — IR 1

i ]

20
159-5 % STRAIN AT FAILURE
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_ Dense WiTH CONCRETE PIECES 200 :gi ;:é-g
| A-A 105 | 245.0
| SECTION - SITE y_v o BORE HOLE FROM PREVIOUS REPORT 72-11164
HORIZ. 40 20 G SCALE 43 . « BORE HOLES CARRIED OUT IN SEPT. 1972
; - ET NOTE FOR commcr DOCUMENT:
VERT. 20 0 O % & ﬂ” . 1 rastion seport for
- d at the S

may be
Oﬂm and Found ice, D jew,
and st the KINGSTON District Office.

ésnz-mu; & — NOTE —
1 The boundaries between soil strate hove been established only of
2¢06 Bore Hole locctions. Betwsen Bore Holes the boundaries gre ossumed
BIF CONE from geological ovidence .
0o sC 230
e 57 LLARENICE RUVER WEL 245 0 1£21 74
e R - 240 "
z
o
23¢ 2
z
220 :"'E'ﬁ Y3 DESCHIPTION
219
I INISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO
200 EMGINEERING SERVICES ERATCH — GEOTECHWICAL OFFICE
/-?LLA.?ECY‘AS{E!TI‘LE«I TRACES OF SAND & GRAVEL PROPOSED TERMlNALS
vwATH TRACES OF S = 190
C KINGSTON - WOLFE ISL. FERRY SERVICE
s HIGHWAY NO ___—— oIsT. NO._8
SECTION - SITE'C! HOHWAY NO s
I S 5o .yws WOLFE ISLAND _  CITY OF KINGSTON
BORE HOLE LOCATIONS & SOIL STRATA
SUBMD C P |CHECKED -/ { WP NO 25-73-01  [DRAWING N0 ‘
DRAWN S R |CHECKED . WO NO 73-11078 73 - ] 107] B
DateE o FEB 1974 SITE NO BRIUGE DRAWING NO
APPROVED ____ ___ __] CONT. O

SO TRALE Sean



‘ MINISTRY OF TRANSPORTATION AND COMMUN!CAQIS-ONTARIO )

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 33
JOB 73-11071 LCCATION As. Shown on Drawing 73-11071A ORIGINATED BYJEB
W.P. 25-73-01 BORING DATE  april 17, 1974 COMPILED BY CSP
paTum I.G.L.D. BOREHOLE TyYPEHoTbw Stem Auger, BX Rock Core CHECKED BY._.é?_.
SOIL PROFILE SAMPLES | ft/m JDYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy

=] S |BLOWS/ FOOT e [PLASTIC LIMIT —wp | >
o1 o 8 2 . . ) . . WATER CONTENT_w | = &
ELEV Sl w g » [SHEAR STRENGTH P.SF. W w Wy aZ | remarxs
- - e ¥ o |
DEPTH DESCRIPTION 1= > g ~ 1o unconrFnen + FELD VANE e
n ft, x| 3|7 1 3] = |eouck tRaxiat  x 1aB vane | WATER CONTENT %{ ¥
75.3 ©&7.1 | Crouna Levad < =] ™ p.C FIGR.SA.SI.CL
0.0 g.0 = - X G0,
Fill Materizl gﬁ o
Rock £111 b.é‘
2N 200 I - 240
2{3 -3 Silt, sand and { ; 73.2
decayed wood pieces. 1.1 33 LA
bounciog
69.2 b27.1 0.1
6.1 § 20.0 |{Gravel ,traces of sand

with oce. cobbles. ’C

g

$7.7 1222.1

P eTS

T X
.y B

N

vt

]

#

o

2 1

7.6 § 25.0 jBedrock Limestone

RC 2320

&
R
R
0

65.2 P17.1 |Srey Sound

OFFICE REPORT o.m EXPLORATION

9.1 § 36.0 | End of Borehole

20
1595 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICAQNS-ONTARlO

fo—

DESIGN SERVICES BRANCH FOUNDATIONS CFFICE
RECORD OF BOREHOLE N2 31 '
‘ JOB___73-11071 LOCATION As shown on Drawing 73~11071A ORIGINATED 8Y JB
W.P. 25-73-01 BORING DATE April 16, 1974 COMPILED BY €P
DATUM I.G.L.D. BOREHOLE TYPE Hollow Stem Anger, BX Rock Core CHECKED 8Y 2.4(7
SOIL PROFILE SAMPLES [r/m [|DOYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ———WwW,
= bt BLOWS/ FOOT e e IPLASTIC LT e Ws -« =
ol « 31 g o . . |WATERCONTENT_w | 23
ELEV = @ w gg, «»  |SHEAR STRENGTH P 5S.F. We W w m g | REMARKS
Yo e e e
SEETE DESCRIPTION 12z 2] > o unconmmen + FIELD VANE o
n fr. ac %’ h OS % | ® QUICK TRIAXIAL X LaB vaNE | WATER CONTENT %] ¥
75.9 $249.0 | Ground Level © = w 10, 20 36 P.C.F.IGR.SA.51.CL.
0.0 G. Fill Material -
e rock £ill with occ. ‘Q T Tonh ._,247'0
lenses of grey silty 25{] . H .
73.8 242..1 0___ iay.'— ______ rD._‘ =z S5 ouncihg )
2.1 7.0 { Sand, silt and gravek” N3 |ss 121 240 o 4,83,(8)
with pockets of 73.2
organics
4 1SS |42 ° P3, 63,12, 2
71.0 §1233.0
4.9 | 16.0 | 11ty sand with some | 6-
20,3 230,85 | gravel. Cerpact A 3 1SS TYT Y 59qq o 9,55,32, 4
5.8 | 18.5 | pedrock Limestone [ned-o—5C RO 76.1 -
g 68.6 1951 Grey Sound 7 IR k1Y
- 7.3 }§ 23.9 | End of Borehole
=
9 220
& 67.1
L]
=
i i ! i
o
=
(]
&
(573
-4
il
U
-
- 9
0

20
1595 % STRAIN AT FAILURE
0




orrice rerort don ExpLoRATION

MINISTR! OF TRANSPORTATION AND COMMUNICA.NS-—ONTARIO

JOos

DESIGN SERVICES BRANCH

73-11071

W.P

25-73-Q1

RECORD OF BOREHOLE

LOCATION

As shown on drawing 71;!—11071A

N2 32

BORING DATE _apri1 18, 1974

DATUM 1.G.L.D.

BOREHOLE TypeHollow Stem Auger, BX Rock Core

FOUNDATIONS OFFICE

ORIGINATED BY B _
COMPILED BY Cp
CHECKED BY _

SQIiL PROFILE SAMPLES ft/m |DYNAMIC PENETRATION RESISTANCE JLIGUID LIMIT ..__;wl
—] 2 {BLOWS/ FOOT PLASTIC LiMIT wel L
ol « 81 & e, WATER CONTENT_w | S o
ELEV o = u € o [ISHEAR STRENGTH P.SF. wp w w o u | REMARKS
R R e Oy
BEPTH DESCRIPTION 2 R «g‘?\' ~ Jo unconemnen + FIELD VANE e
n ft. 2 217 1 &] & |e ouick TRiAxiaL  x 1aB vane | WATER CONTENT %| ¥
75.8 {748 7 | Groupd lewel i o] * 10 20 30 P C.FIGRSA.51.CL
0.0 6.0 | Fill Material Qc ¥ _247.2
Rock Fill 3@ S ER
 73.3 229.7 | __ ] ?o 1 1gs 13121 240
2.7 9.0 |Sand, gravel, traces 73.2
of siI* & clay with
oce. inclusiom of 2 Ts§ [:]
organics.
=1 qur— Oil:),iﬁ -] L9, 63 (18)
69.7 {228.7 75.1 P
6.1 § 20.0 |Sand & gravel with [,
fragments of limestone: of—
68.4 [224.3 |vins honee s il ° P1,52,24, 3
7.4 24.4 | End of Borehole A
Probably limestone
bedrock 220
67.1

20
159-5 % STRANN AT FAILURE
10
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204 at the BN District Office.
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Waoter Levels established at time
of field investigation. SEPT. 1973

e He

NO. | ELEVATION
1 248-6
2 245-8
2 245-8
4 245-8
s 249-6 :
6 245-8 LOCATIONS  AS
7 249-2 SHOWH
A 2422 SHOWH N DWG.
20 245-8
104 | 245-0
195 2450 }JAN_IQM
31 2490
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Bore Hole locations. Betwean Bcre Holes the boundaries are cssumed
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APR7FA] 2 REVISED 0°/G., SUPERCEDES OWG  73-11071a , OCI 11, 1973
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DATE 3Y DESCRIPTION
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ENGINEERISG  SERVICES BRANCH —~GEOTECHNICAL OFFICS

KINGSTON - WOLFE iSL. FERRY SERVICE
PROPOSED TERMINAL AT DAWSON POINT
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Twe _ WOLFE ISLAND
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SUBMOD C P {CHECKED - L WPNO. 7 DRAWING hO.

cRaws 5 0. |(nECxel, » fwo w2 2-157] 73-1071A

SATE 7 MAr 1774 51T RO BRGGE DRAWING MO
APVROVED CONT. MO
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO '

DESIGN SERVICES BRANCH : . FOUNDAILICNS  OF FICE
RECORD OF BOREHOLE N2 101
JOB__T3=110"] Location__As Shown on Drawing ORIGINATED By ol
WP it ) BORING DATE Jan, N - Ou MDﬂ: COMPILED m<li.li\u,”mu._.th
DATUM  T..0n0.D, BOREHOLE TYPE Washboring and BY Rock Core CHECKED BY ot a
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT oWy
- W lgLows/ FOOT PLASTIC LIMIT -—Wp | =
6l « 81 & e WATER CONTENT—W |
ELEY Elwlw | & | Oft|SHEAR STRENGTH P.S.F, wp w W @] REMARKS
~iptr|  DESCRIPTION 5| 2] 2 | G| 570 unconrmed -+ FiewD vAne 0 e
. o 31" 4 & | ® QUICK TRIAXIAL X LAB VANE WATER CONTENT %{ )’ ‘
SEE oo Tovn © ind I _ P.C. FJGR.SA SI.CL
noRo a‘zu . ...v._..D
. ; 3
- 230

St vand some grav@V] 1AL 55 wh,]oT70

"OFFICE REPORT ON SOIL EXPLORATION

vy Goote bo comaldTT TSS90 | heds
Yook - Pimestone \rnv\\\m Y QU.WN.
"
o Sonrd “ 1 RC |Rec
and of Horehole 250

T : @




"OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

¢

DESIGN SERVICES

BRANCH

RECORD OF BOREHOLE

FOUNL ATIONS  OFFICE

NS 102

JOB -t LOCATION A8 Shown on Drawing: ORIGINATED BY U . 1.
WP vl BORING DATE  .inp, 0 w 10, 107 COMPILED BY 1,11,
DATUM__ 1. .02 BOREHOLE TYPE Washhoring and B¥ Reck Core CHECKED BY _=2rF 2
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIGQUID LIMIT ——W
- = W 1BLowWSs/ FOOT PLASTIC LIMIT —Wol =
O o 91 g .. |wateRcONTENT_w | 35
- alw | w . Vet SHEAR STRENGTH P.S.F. Wp W W o w | REMARKS
mH—.m/\ o0 [n ~ —— e § SR ')
BEFTR DESCRIPTION =l > %h ~ "] 0 UNCONFINED + FIELD VANE
" o e} 2|7 1B W | QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥ '
MR AL Loy ¥ a2 _ p.C.FJGR. SA ST
: _T 210
VYI " »...dm\lnﬂ
- kwn
PEANEAT Balc TRt T 10
5 T Tand ard coraval ,comeed ] T 188 13 v..u.m
f, N I U S N P P
by ] Hedraet « Limeshonn R Ry 1o7%
Lt wwn.: oy Sound : BC | Ree,
, n g o 2oreholo
220
NG @
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MINISTRY OF TRANSPORTATION AND. COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFf i ICE

RECORD OF BOREHOLE N2 101
JOB  73-11071 LOCATION A5 Shown on Drawing ORIGINATED 8Y ¢.5.P,:
W.P._ 25-73-01 BORING DATE Jan. 8 - 9, 197L COMPILED BY__C.5.P."
——
pATUM__ T.&8.L.D, BOREHOLE TYPE Washboring and BX Rock Core CHECKED BY . :
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——W,
— W 1BLOWS/ FOOT PLASTIC LIMIT —Wp | z
61 o 8 g \ ) . . . WATER CONTENT—w | =& L
ELEV & oW w AL SHEAR STRENGTH P.S.F. We w Wi @ w }] REMARKS
DﬁPTH DESCRIPTION 212 > ‘gﬂa = Ml 0 UNCONFINED + FIELD VANE e ‘
- R el 27 | &4 U |e quick TRIAXIAL X 1AB VANE | WATER CONTENT %} Y ’
7.7 fohR.0| Water Level & a w p.C.F.JGR.SA.S).CL.
oL [ANA 7 :
Wator :":. g_h__O
o 73
70.2 |230.2 --
: - 230
s 1i.7| Silt, sand some pravdfl] 14| S8 wt.Jof70
6.4 227 ot Grey loose to comadéi:f 85 112 _Jrods
3 17.5] Bedrock - Limestone [4 BX |95%
» 3|6
£7.9 1222.5| Grey Sourd - | RC |Rec
&8 22.5 Bnd of Borehole 290
67

REPORT ON SOIL EXPLORATION

20 k !
159-5 % STRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—~ONTARIO

T
DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE ™2 102
Jjog 73-1107 LOCATICN As Shown on Drawing ORIGINATED BYS.5.P,
W.P. P57 . BORING DATE __Jan, 9 - 10, 197L COMPILED BY_C,S.P,
DATUM T.0.0, BOREHOLE TYPE Washboring and BX Rock Core CHECKED BYE
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE |LIQUID LIMIT ——W,
= w 18LOWS/ FOOT PLASTIC LIMIT —Wp | 2
0 81 & N WATER CONTENT—w | % &
Qf « ol u 5z
ELEV alu w U4 oft SHEAR STRENGTH P.S.F. Wp w w, o wi | REMARKS
SerTE DESCRIPTION RS ng ~ T 0 UNCONFINED + FIELD VANE e
- el 3| " gm ] e QUICK TRIAXIAL x LAB VANE | WATER CONTENT %} Y .
77 f2hn.e | Water Level v & @ P.C. F.JGR.SA.51.CL
( .0 :—-:
Tl teyp : - 3’{9
. 73
70.4 §230.8 -
i 1.2 1 Sand and sravel ,comp®ed ] 1 [ S5 1 73 2%8
b 15.5 | Redrock - Limessone [ » BX [97%
GE.6 1225.0 | Grev Sound RC |Rec
6on 20.0 Ind of Borehole
220
67

OFFICE REPORT ON SOIL EXPLORATION

20
159-5 % STRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARID

DESIGM SERV'CES BRANCH FOUNDATION!. OFFICE
RECORD OF BOREHOLE N2 103
Jos___73-11071 LOCATION As_Shown on Drawing ORIGINATED BY CSP__
W.P. 25-73-01 BORING DATE January 17 ~ 18, 1974 COMPILED BY _CSP
DATUM_1 ¢ g p. BOREHOLE TYPE _Wash Boring CHECKED B 24 %
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ———W. | o
— & [|stows/fooT. PLASTIC LIMIT viel L ‘
S| o S 28l . . . |watercontent_w ] Zo |
el I w | Zg| A~JSHEAR STRENGTH P.SF. We w Wi @ i | REMARKS.
ELEV. @l a | . b Oy ral
DEPTH DESCRIPTION o I gv, = +] O UNCONFINED + FIELD VANE . .
ft. el 217 | &l “b]e quick TRiAxiAL  x 1AB VANE | WATER CONTENT %} ¥ L o
245.0 Water Level n =l ) P.C.E GR,SA,SI,CQ;
— 240
= - 73
Water —
— ‘ 230
- 70
224.0

Z21.0] sand-somé gravel

221.0| black-very loose L18s L72|ft.

OFFICE REPORT ON SOIL EXPLORATION

. = / 220
24.0.8ilty clay with //’ 2 |ss | 20f 67
trace of sand /// = ‘
213.0 Grey*%%%%% to veyﬁ/ I TW P
TAN
32.0/] End of Borehole 210
Probably Bedrock 64

‘ ‘ 32

20 ‘
159-5 % STRAIN AT FAILURE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2104
73-11071 CSP
JoB LOCATION As Shown on Drawing ORIGINATED BY
W.P. 25-73-01 BORING DATE January 22, 1974 N COMPILED BY __CSP
DATUM _I.G.L.D. BOREHOLE TYPE ___ Dynamic Core Penetration Test CHECKED BY A
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wi
—1 « |J8Lows/ Foor C._m,j_____o-3 PLASTIC LIMIT wel L Z
—- X ot
Ol « 8\. & 0 4 60 80 100 WATER CONTENT—w 592
ELEV g w ol » SHEAR STRENGTH P.S.F. Wp w W mg REMARKS
SEPTH DESCRIPTION 212 > g,, ~ | O UNCONFINED + FIELD VANE
m. ft. el 217 &:| & |e quick TriaxiaL x 1as vane | WATER CONTENT %} Y
74.7 1245.0! Water Level 4 o] v P.C.F.IGR.SA.51.CL.
v.0) 0.0 T
-- 240
Water ] 73
_ 230
— 70
69.1 [225.5 -
5.6 18.5 probably sand,
some silt, trace | .
of gravel A 220
. 67 \ 100
65.8 1215.7| very loose to comjpadt N— é"
8.91 29.3] End of Cone Test
210
64

‘OFFICE REPORT ON SOIL E; PLORATION

20
159-5 % STRAIN AT FAILIRE




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS  OFFICE
RECORD OF BOREHOLE N2105

csp

JoB 73-11071 LOCATION As Shown on Drawing ORIGINATED 8Y
W.P. 26-73.01 RORING DATE January 22, 1974 t COMPILED By CSP B
DATUM T.G.1.D ~OREHOLE TYPEwWash boring and dynamic cope penetrationCHECKED BY 5K
. ftest .
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT WL
=1 w |stows/foorl3m} _ IpiaAsTiC LmiT wel &
51 . ] =, 20 40 60 80 100 |WATER CONTENT—w | 2 ¢
ELEV T|lw | w | & oF [SHEAR STRENGTH P.SF. Wp w wi | @& | REMARKS
. et O e
5EPTH DESCRIPTION 212 2 | &S <N | o unconFiNeED + FIELD VANE e
m. i34 el 217 | 34 ©.:|e quick TRiAxiAL  x 1A vANE | WATER CONTENT %| ¥ ]
74,7 |245.0{ water Level % &) P.C.FJGR.SA.SI.CL.
0.0 0.0 paliel
Water :—_ 240
— 73
~ - 230
i - 70
68.1(223.5 -3
5 69:8 1291 3528] sope gilt, gravel]l 1 [Ss [34
= | 7.2 23.5] End of Borehole | . 220
< St
8 Probably sand, e 67 &
O some silt and L I~~~
= gravel . }7,
w  164.61212.0| compact-v. dense |, . A o
- pigvavy m
s 10.1133.0 End of Cone Test] 210 6
w» 64
z
O
b
[+ 4
o}
Q.
S
o
uwr
1%
r
w
c

v

| 20 ' '
, 154-5 % STRAIN AT FAILURE SR
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At Golder Associates we strive to be the most respected global group of
companies specializing in ground engineering and environmental services.
Employee owned since our formation in 1960, we have created a unique
culture with pride in ownership, resulting in long-term organizational stability.
Golder professionals take the time to build an understanding of client needs

and of the specific environments in which they operate. We continue to expand
our technical capabilities and have experienced steady growth with employees
now operating from offices located throughout Africa, Asia, Australasia,
Europe, North America and South America.

Africa + 27 11 254 4800
Asia + 852 2562 3658
Australasia + 61 3 8862 3500
Europe +356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Ltd.

2390 Argentia Road
Mississauga, Ontario, L5N 527
Canada

T: +1 (905) 567 4444

Golder

# Associates
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