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Attention: Mr. Vahe’ Kouyoumdjian, P.Eng.

RE: PRELIMINARY GEOTECHNICAL INVESTIGATION
PROPOSED NEW HOTEL DEVELOPMENT
203 JARVIS STREET, TORONTO, ONTARIO

Dear Sirs:

This report presents the results of a preliminary geotechnical investigation carried out at the site
of the proposed new hotel development at 203 Jarvis Street in Toronto, Ontario. The location of
the site is shown on the Key Plan, Figure 1.

INTRODUCTION

The purpose of the investigation was to determine the subsurface soil, rock and groundwater
conditions at the site by means of three (3) boreholes. Based on our interpretation of the borehole
data, this report provides preliminary geotechnical engineering information for the design of the
proposed building, including temporary shoring requirements, below grade walls and foundation
design.

The factual data, interpretations and recommendations contained in this report pertain to a
specific project as described in the report and are not applicable to any other project or site
location. If the project is modified in concept, location or elevation, or if the project is not
initiated within twelve (12) months of the date of this report, Golder Associates Ltd. (Golder)
should be given an opportunity to confirm that the recommendations are still valid.
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This report should be read in conjunction with the “Important Information and Limitations of
This Report” which follows the text of this document. The reader’s attention is specifically
drawn to this information, as it is essential for the proper use and interpretation of this report.

SITE AND PROJECT DESCRIPTIONS

The site is located at the northeast corner of Jarvis Street and Shuter Street at 203 Jarvis Street in
the City of Toronto, Ontario, as shown on the Borehole Location Plan, Figure 2. The site is
approximately rectangular and is approximately 1,050 m2 in area. The site is generally flat,
covered with asphalt, and surrounded by wire and steel fence. Currently, the site it is used as a
parking lot.

An existing old brick building which is currently exhibiting some distress is located adjacent to
the northern site boundary. The eastern site boundary consists of a public lane and a currently
vacant lot containing rubble from a recently demolished building. The southern and western site
boundaries consist of the sidewalks and Shutter on Jarvis Streets.

It is understood that a twenty (20) storey hotel building is proposed to be constructed at the site.
The proposed building will include three (3) levels of underground parking. The building
footprint will likely occupy most of the available site area.

GEOTECHNICAL INVESTIGATION

The field work for this investigation was carried out on August 21 and 22, 2007 during which
time three (3) boreholes, designated as boreholes 07-1, 07-2 and 07-3, were advanced at the
approximate locations shown on the Borehole Location Plan, Figure 2.

The boreholes were drilled using a truck mounted drill rig supplied and operated by a specialist
drilling contractor, working under contract to Golder. The boreholes were drilled to depths
ranging from about 12.3 m to 16.8 m below the existing ground surface. Standard penetration
testing and sampling were carried out within the soil strata at regular intervals of depth in the
boreholes using conventional 35 mm internal diameter split spoon sampling equipment. The
upper 0.7 to 1.6 m of weathered shale bedrock was drilled and sampled using conventional auger
equipment. Boreholes 07-1 and 07-3 were extended into the underlying shale bedrock for about
3 m using HQ sized wet rotary diamond drilling/coring equipment. The rock coring was initiated
at depths of about 12.3 m and 13.7 m below ground surface (Elevation 75 and 74 m) and
terminated at depths of 15.4 m and 16.8 m in boreholes 07-1 and 07-3, respectively.

The shallow groundwater conditions were noted in the open boreholes during drilling and
borehole 07-2 was loosely backfilled with bentonite chips upon completion of drilling.
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Standpipes were installed in boreholes 07-1 and 07-3 to permit subsequent measuring of the
groundwater levels at those locations. All of the soil and rock samples obtained during this
investigation were brought to our Don Mills and Whitby laboratories for further examination,
natural water content testing and selective classification tasting.

The field work for this investigation was directed by a member of our geotechnical staff who
located the boreholes, logged the subsurface conditions encountered in the boreholes and cared
for the recovered samples. All borehole elevations were surveyed by Golder personnel and
referenced to an existing City of Toronto benchmark number No. CT 689 located in the southwest
corner of Jarvis Street and Shuter Street. The benchmark has an elevation of 87.84 m referenced
to geodetic datum.

SUBSURFACE CONDITIONS

General

The subsurface soil, rock and groundwater conditions encountered in the boreholes, as well as the
results of the field and laboratory testing, are shown in detail on the Record of Borehole Sheets
following the text of this report. Lists of Abbreviations and Symbols are also provided in the
same appendix to assist in the interpretation of the Record of Borehole sheets. The results of the
laboratory grain size distribution testing on selected soil samples are shown on Figures 3, 4,
and 5.

It should be noted that the boundaries between the strata on the borehole records have been
inferred from drilling observations and non-continuous sampling. The boundaries generally
represent a transition from one soil or rock type to another and should not be inferred to represent
exact planes of geological change. Further, conditions will vary between and beyond the
boreholes. The following is a summary of the subsurface conditions encountered in the boreholes
followed by a more detailed description of the major soil strata and bedrock.

Overview

Underlying the surficial pavement structure and fill, the subsurface conditions encountered at the
borehole locations generally consist of deposits of clayey silt till overlying shale bedrock.

Pavement

Asphalt was encountered at surface in all the boreholes drilled as a part of this investigation. The
asphalt thicknesses encountered in the boreholes ranged from about 40 mm to 50 mm. The
underlying granular base ranged in thickness from approximately 0.30 m to 0.42 m.
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Fill Materials

Underlying the pavement structure, fill was encountered in all boreholes. The fill encountered in
the boreholes was variable in composition and consisted of sand, silty sand, clayey silt and silty
clay. The fill materials also contained brick, glass, porcelain and asphalt fragments as well as
organics. The fill encountered at the borehole locations ranged in depth from approximately
2.1 m to 4.0 m. Standard penetration testing carried out within the cohesive fill encountered at
borehole 07-1 location gave ‘N’ values of 17 and 20 blows per 0.3 m, indicating a very stiff
consistency. Standard penetration testing carried out within the cohesionless fill gave ‘N’ values
ranging from 2 to 25 blows per 0.3 m indicating very loose to compact relative densities. The in
situ water content of the cohesive fill samples were about 14 and 15 percent based on two water
content determinations. The in-situ water contents of the cohesionless fill samples ranged from
about 6 to 30 percent. The relatively high water content of the lower fill samples encountered in
borehole 07-3 is probably due to groundwater level and the locally elevated organic content. A
grain size distribution curve for a sample of the sand fill is shown in Figure 3.

Clayey Silt Till

Glacial till was encountered below fill in all three boreholes and consisted of clayey silt till.
Standard penetration testing carried out within the clayey silt till gave ‘N’ values ranging from 10
to 59 blows per 0.3 m, indicating a stiff to hard consistency. The natural water contents of the
clayey silt till samples ranged from about 10 to 23 percent. The results of a single Atterberg limit
determination indicated plastic and liquid limits of 15 and 27 percent respectively. Two grain
size distribution curves for samples of the clayey silt till recovered from a 35 mm ID split spoon
are shown in Figure 4.

Bedrock

All of the boreholes were completed in bedrock or in inferred bedrock. Boreholes 07-1 and 07-3
were extended into the underlying shale bedrock for about 3 metres using HQ sized rotary
diamond drilling/coring equipment. The bedrock at these locations consists of moderately
weathered to fresh, laminated, dark grey, fine-grained occasionally vuggy weak shale with some
interbeds of moderately strong limestone. The shale is part of the Georgian Bay Formation
generally underlying the downtown areas in Toronto.

The percentage of total core recovery in the shale typically ranged from 92 to 100 percent. The
Rock Quality Designation (R.Q.D.) values for the cores were between 40 percent and 73 percent,
indicating a poor to fair rock mass quality.
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Groundwater Conditions

The groundwater conditions encountered in the boreholes are shown in detail on the Record of
Borehole sheets. Groundwater levels in the standpipes installed in Boreholes 07-1 and 07-3 were
measured on September 30, 2007 at depths of 1.89 m and 2.03 m or at elevations of 85.71 m and
85.79 m, respectively.

It should be noted that the groundwater levels at the site are those encountered in the boreholes
drilled as a part of our filed investigation carried out in late August and September 2007. The
groundwater conditions are anticipated to fluctuate as a result of seasonal variations in
precipitation, runoff and temperature. Perched groundwater conditions should be anticipated
within fill and above fine-grained materials especially during the wetter months of the year.

DISCUSSION

This section of the report provides preliminary engineering guidelines for the geotechnical design
aspects of the project, based on our interpretation of the borehole information and on our
understanding of the project requirements and subject to the limitations presented in the
“Important Information and Limitations of This Report” which follows the text of this document.
The information in this portion of the report is provided for the guidance of the design engineers.
Where comments are made on construction, they are provided only in order to highlight aspects
of construction which could affect the design of the project.

Contractors bidding on or undertaking any work at the site should examine the factual results of
the investigation, satisfy themselves as to the adequacy of the information for construction and
make their own interpretation of the factual data as it affects their proposed construction
techniques, schedule, equipment capabilities, costs, sequencing and the like.

Our professional services for this assignment address only the geotechnical (physical) aspects of
the subsurface conditions at this site. The geo-environmental (chemical) aspects, including the
consequences of possible surface and/or subsurface contamination resulting from previous
activities or uses of the site and/or resulting from the introduction onto the site of materials from
off-site sources, are outside the terms of reference for this report and have not been investigated
or addressed.

Temporary Excavation and Shoring

The bulk excavation for construction of the underground parking levels is expected to extend to
depths of approximately 9 m to 10 m below the existing ground surface. Based on the results of
the three boreholes drilled as a part of this investigation, the excavations will extend through
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surficial loose to compact fill materials and into stiff to hard till deposits termination about 2 m
above the surface of the underlying shale. Based on the groundwater levels measured in the
standpipes wells installed at the site, the base of the excavation will be below the local
groundwater table.

All excavations should be carried out in accordance with the Occupational Health and Safety Act
and Regulations for Construction Projects. As the excavation is anticipated to be in close
proximity to the sidewalks and the existing relatively old and distressed three storey brick
building adjacent to the north site boundary, an appropriate temporary support system will be
required along the perimeter of the excavation.

Based on the age and height of the adjacent building and the presence of numerous buried service
utilities adjacent to the site, it is anticipated that these structures are sensitive to
movements/settlements. Temporary shoring systems consisting of a combination of contiguous
caisson walls and soldier pile and lagging walls are recommended for the temporary shoring
works. A contiguous caisson wall should be considered along the north excavation face to limit
movements that could impact the existing structures. A soldier pile and lagging walls may be
considered along the south, east and west sides of excavation where larger deformations may be
tolerated.

For a soldier pile and lagging wall, the lagging boards should be installed as soon as space
permits and with a lift height that does not exceed 1.2 m. The space behind the lagging should be
immediately packed with granular material or lean mix concrete packing. Where seepage is
present, a non-woven geotextile filter fabric should be placed immediately behind the lagging
boards.

The proposed shoring systems will require a bracing system. The caisson wall and soldier pile
should extend to sufficient depth into the bedrock to provide the required passive resistance at the
toe of the wall. The potentials of obstruction due to cobbles and boulders in the till and limestone
beds within the shale bedrock may impact the soldier pile/caisson installation and should be
anticipated by the contractor.

Ground Movement Assessment

Inward horizontal deformation and vertical settlement of the adjacent ground will occur as a
result of the installation of the shoring, bending of the walls, and deformation of the soil/bedrock
in which the toes of the walls are embedded. The ground movements induced could affect the
stability and / or performance of buildings or underground utilities adjacent to the excavation.
Therefore, the magnitude and extent of ground movement and the specific impact(s) on
surrounding structures must be assessed.
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As a preliminary guideline, horizontal movements behind the shoring are typically less than about
0.2 percent of the excavation depth and maximum settlement at the adjacent ground are about
0.4 percent of the excavation depth provided good construction practices are used and voids are
not left behind the lagging. However, this is only a preliminary guideline and is provided only to
assist the designers in carrying out an initial assessment of the expected deformations. Actual
ground movements behind such shoring systems are a complex process affected by the relative
stiffness of the shoring to the ground, loss of ground during construction, and construction
methods.

The potential impacts and suitable protection for the nearby buried service utilities should be
considered in the design and construction of the temporary support systems. The location and
elevation of all buried services or structures in the vicinity of the site should be accurately
determined together with the owner’s deformation criteria prior to design of the appropriate
temporary support systems.

It is strongly recommended that a precondition survey of the neighboring existing 3 story brick
building be carried out prior to commencing excavation for the proposed underground parking
and foundation works. In addition, the type and condition of all adjacent structures and
underground services should be reviewed by the structural and geotechnical engineer to
determine their tolerance to settlement. The tolerance of underground services to settlement is
typically determined by the owner of the utility. The utility owner is in the best position to judge
what settlement/angular distortion the service is capable of withstanding. Each utility owner must
be contacted in order to establish deformation limits.

The magnitude of these movements should be monitored throughout the construction period. The
expected levels of deformation should be established by the contractor and alert levels should be
set at which the designers should review the deformation data and consider modifications to the
design and/or construction procedures.

Construction Groundwater Control

The rate of groundwater seepage through the native clayey silt till soils is anticipated to be
relatively small and it is considered that the quantity of water flow into the excavations from the
till will be minor. Perched groundwater conditions exist within the fill materials located above
the native soils at the site. Groundwater flows from the sandy fill may be substantial and further
assessment will be necessary to determine the appropriate dewatering measures required to
maintain the excavation dry. Should proactive dewatering be required and / or pumping of water
in excess of 50,000L/day, an application for a Permit to Take Water (PTTW) will need to be
obtained from the MOE. The required hydrogeological investigation in support of the PTTW
application and subsequent review process by the MOE typically require a few months for
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completion. In any event, pumping from properly filtered sumps located within the excavation
will likely be required during construction. The sumps should be maintained outside the area of
the foundations. Care should be taken to direct surface water away from the excavation(s).

Permanent Groundwater Control

Unless the building is designed to resist full hydrostatic uplift, permanent groundwater control
will be required to maintain the groundwater level below the floor slab of the lowest level of the
underground parking. An under slab drainage system will be required. The required groundwater
control can probably be achieved by installing perforated drain pipes in trenches around the
perimeter and within the building. Drains should be bedded and backfilled with select free-
draining granular materials. The drains within the building should be installed on approximately
5 m centres and with a slope of at least 0.5 percent toward the sump.

Drainage should be provided to the exterior walls using a composite synthetic drainage system
such as Mirafi Inc. “Mira Drain” installed according to the manufacturer’s specifications. The
composite drain must withstand the design horizontal earth pressures used for basement wall
design, and should have a maximum apparent opening size of 0.150 mm. The exterior drainage
system should be connected to the basement level under slab drainage system. The drainage
system collector pipes should drain to a sump for collection and discharge to the storm sewer. As
the drainage system will result in a permanent lowering of the groundwater table in the area
surrounding the proposed building, an impact assessment on the structures and utilities must be
carried within the hydrostatic radius of influence around the proposed building.

Preliminary Geotechnical Input to Foundation Design

For excavations extending to depths in the order of 10 m below the ground surface depth, the
bottom of the underground parking structure is anticipated to be near the elevation of the top of
bedrock.

Shallow Foundation on Clayey Silt Till

Should the following bearing capacity be sufficient for the foundation design, a factored
geotechnical bearing resistance at Ultimate Limit States (ULS) of 250 kPa and a geotechnical
bearing resistance at Serviceability Limit States (SLS) of 400 kPa (for 25 mm of settlement) may
be used in the design of strip footings and pad foundations founded at or below a depth of 9 m
below the existing ground surface or approximate elevation of 78.5 m. The footings bearing in
the native and undisturbed clayey silt till may be designed using a minimum strip footing width of
500 mm or minimum width of spread footings of 1,000 mm.
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If stepped spread footings are constructed, the difference in elevation between individual footings
should not be greater than one half the clear distance between the footings. In addition, the lower
footings should be constructed first so that if it is necessary to construct the lower footings at a
greater depth than anticipated, the elevations of the upper footings can be adjusted accordingly.
Stepped strip footings should be constructed in accordance with the 2006 Ontario Building Code,
Section 9.15.3.9.

Shallow Foundation on Bedrock

Alternatively, the foundations for the proposed structure may be supported within the fresh to
slightly weathered, fair to excellent quality (RQD>50%)” shale bedrock encountered below an
elevation of approximately 74 m. Consideration may be given to founding the structures on large
spread/strip footings. For preliminary assessment purposes, a factored geotechnical resistance at
Ultimate Limit States (ULS) of 8 MPa and geotechnical resistance at Service Limit States (SLS)
of 5 MPa may be used for shallow spread footings up to 1.5 m in width which are founded on the
bedrock below approximately Elevation 74 m.

For preliminary design, a coefficient of friction of 0.7 may be used for the interface between the
shallow concrete footings and the shale bedrock.

The recommended founding elevation of 74 m (about 14 m below the existing ground surface)
assumes excavation of about 1 m to 3 m into the fractured, moderately weathered bedrock to
expose the underlying, less weathered and less fractured bedrock. The founding level for all
shallow foundations should be inspected and all loose, broken and/or fractured rock within the
footprint of the footings and at the footing level should be removed and replaced with concrete.

The maximum total and differential settlements are expected to be less than 25 and 20 mm,
respectively, for foundations designed, constructed and inspected as outlined above.

Drilled Pier Foundation in Bedrock

Consideration could also be given to supporting the structure on drilled pier foundations
(caissons) founded within the intact bedrock at or below elevation of 74 m. The load carrying
capacity of the drilled piers depends on the total length of piers, the length of the rock socket and
the diameter of the piers/caissons. For piers founded at elevation 74 m, it is recommended that
the caissons be designed as end bearing units only. In this regard, the factored axial geotechnical
resistance at ULS of 8 MPa and axial geotechnical resistance at SLS of 5 MPa provided for
shallow foundations may be assumed for the preliminary design of drilled piers founded at an
elevation of Elevation 74 m. Additional capacity can be achieved by socketing the caissons
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deeper into the intact bedrock; however, the portion of the caisson above Elevation 74 m should
not be considered when calculating shaft resistance.

The actual geotechnical resistances should be reassessed once the proposed foundation types and
sizes are determined.

The performance of the drilled piers/caissons will depend to a large degree upon the final
cleaning of the base of the piers prior to placing concrete. Each excavation base must be
carefully hand cleaned to remove all loose cuttings and any clayey residues on the walls and base
of the socket to ensure that the concrete is in intimate contact with the shale bedrock.

Groundwater seepage and flow into caisson excavations should be expected and may be variable
from one caisson location to another. Some caissons may remain dry, while others may have a
significant amount of water in them prior to pouring concrete. Contractors should include
provision for groundwater control and to allow for cleaning and inspection of the base of the
caisson. Temporary casings will be required for this purpose. It is also recommended that
provision be made in the foundation contract for tremie placement of concrete in caissons. This
will minimize potential claims related to groundwater within caisson excavations.

The maximum total and differential settlements are expected to be less than 25 and 20 mm,
respectively, for foundations designed, constructed and inspected as outlined above.

The shale bedrock contains hard limestone interlayers within its matrix. This is a common
characteristic of the Georgian Bay shale which underlies Toronto. Where encountered, these
limestone layers may require significant effort to penetrate, depending on their thickness. The
foundation contractor should include provision for encountering obstructions such as cobbles and
boulders within the clayey silt till and limestone layers within the bedrock during installation of
caisson foundations.

Slab-on-grade

The lowest underground parking level, at approximate depth of 10 m below the existing ground
surface for the proposed building, may be designed using a concrete slab-on-grade. Based on the
results of the boreholes drilled at the site as a part of this investigation, the slab-on-grade floor is
anticipated to be founded on very stiff to hard clayey silt till. The exposed subgrade should be
proofrolled with a heavy roller in conjunction with an inspection by the geotechnical engineer.
Remedial work should be carried out on any softened, disturbed, wet or poorly performing zones
as directed by the geotechnical engineer. Any low areas may then be brought up to within
150 mm of the underside of the floor slabs, as required, using OPSS Granular B, Type I material
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or other approved material, placed in maximum 200 mm loose lifts and uniformly compacted to
at least 98 per cent of standard Proctor maximum dry density.

The final lift of granular fill beneath floor slabs should consist of a minimum thickness of 150
mm of OPSS Granular A material, uniformly compacted to 100 per cent of its Standard Proctor
maximum dry density (SPMDD). Any filling operations should be inspected and tested by
qualified geotechnical personnel. The existing subgrade in conjunction with 150 mm would have
an estimated modulus of subgrade reaction of 46 MPa/m. An increased thickness of the granular
base would result in higher moduli of subgrade reaction. Once the design details are available,
Golder would be pleased to assist in selecting an appropriate granular base thickness consistent
with the actual design floor loads.

The floor slabs should be structurally separate from the foundation walls and columns and sawcut
control joints should be provided at regular intervals and along column lines to minimize
shrinkage cracking and to allow for any differential settlement of the floor slabs. An underfloor
drainage system, connected to sumps should be provided to collect seepage and to minimize
potential for pore water pressure build-up on the underside of the floor slab.

Below-Grade Walls

The design of the foundation walls for the below-grade parkade structure should take into account
the horizontal soil loads, hydrostatic pressures and any surcharge loads that may occur during or
after construction. The permanent below-grade wall is considered to be a rigid structure and
should be designed to resist at-rest lateral earth pressures plus hydrostatic groundwater pressures
calculated as follows:

h(z) = Ko (’z) + rwzw

where:
h(z) = lateral earth pressure on the shaft wall at depth z, kilopascals
Ko = at rest earth pressure coefficient
’ = average effective unit weight of retained soil, use 22 kN/m3 above

groundwater level and 12 kN/m3 below the groundwater level
z = height of basement wall in soil, metres
zw = head of groundwater on the basement wall at depth z

The at-rest lateral earth pressures suggested above would increase under seismic loading
conditions. The distribution of the lateral earth pressure resulting from the dynamic earth
pressures is complex, but approximately results in an additional lateral load:
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∆PE = 0.56 ’H2 kh

where:

∆PE = change (increase) in resultant force from seismic forces only; acts at a
height of 0.6 H above the heel of the wall (no deeper than the bedrock
contact), kN/m

’ = average effective unit weight of retained soil, kN/m3 (as above)
H = height of the basement wall, metres
kh = design seismic coefficient, represented as a fraction of the acceleration

due to gravity, use 0.17

The dynamic earth pressures obtained using this simplified approach for a deep excavation can
control the design of the basement walls in some cases. It is possible to refine these dynamic
earth pressures using more sophisticated analyses during the detailed design stage.

All foundation elements in unheated areas must be provided with at least 1.2 m of earth cover for
frost protection purposes. In addition, the bearing soil and fresh concrete should be protected
from freezing during cold weather construction.

Where backfilling of below-grade walls is required, the backfill materials should consist of
imported, free-draining granular soils approved by the geotechnical engineer. The backfill
materials should be placed evenly in lifts not exceeding 200 mm of loose thickness. The layers
should be compacted to at least 95 percent of the materials’ SPMDD. Light compaction
equipment should be used immediately adjacent to the wall, otherwise compaction stresses on the
wall may be greater than those imposed by the backfill material. The upper 0.3 m of backfill
should consist of clayey material to provide a relatively impermeable cap and the exterior grade
should also be shaped to slope away from the building.

Seismic Consideration

The 2006 Ontario Building Code (OBC) came into effect on December 31, 2006 and contains
updated seismic analysis and design methodology which the uniform hazard spectra (UHS) is
now defined for an earthquake with a 2% probability exceeding in 50 years (i.e., an
earthquake return period of 2,475 years compared to a previous return period of 475 years). The
seismic site classification methodology outlined in the new code is based on the subsurface
conditions within the upper 30 m below the bottom of the basement or the top of the piles.

The proposed base of the lowest level of the proposed structure will be located near to or below
the interface of the overburden soils and the bedrock. Geophysical testing of the shear wave
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velocity within the upper 30 meters should be used on site to collect sufficient subsurface
information to provide a seismic site classification for design. However, based on the results of
the current investigation, the site may be considered as Site Class C based on these conditions.

REVIEW, INSPECTION AND TESTING

Prior to finalizing the design of the proposed development, the geotechnical aspects of the
proposed development should be reviewed by this office and additional site investigation may be
required. Specifically, once the founding conditions of the neighboring structures to the north
sides of the excavation and the location of existing buried services at the site are known, the
approach to protection of the structures and the selection of the appropriate temporary shoring
works should be reviewed by Golder. Further, prior to tendering, the geotechnical aspects of the
final design drawings and specifications should be reviewed by this office to confirm that the
intent of this report has been met.

During construction, sufficient foundation and subgrade inspections, in situ density tests and
materials testing should be carried out to confirm that the conditions exposed are consistent with
those encountered in the boreholes and to monitor conformance to the pertinent project
specifications.
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IMPORTANT INFORMATION AND LIMITATIONS 
OF THIS REPORT 

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

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

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

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

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

Soil, Rock and Groundwater Conditions:  Classification and identification of soils, rocks, and 
geologic units have been based on commonly accepted methods employed in the practice of geotechnical 
engineering and related disciplines.  Classification and identification of the type and condition of these 
materials or units involves judgment, and boundaries between different soil, rock or geologic types or units 
may be transitional rather than abrupt.  Accordingly, Golder does not warrant or guarantee the exactness of 
the descriptions. 
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IMPORTANT INFORMATION AND LIMITATIONS 
OF THIS REPORT (cont’d) 

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

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

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

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

During construction, Golder should be retained to perform sufficient and timely observations of 
encountered conditions to confirm and document that the subsurface conditions do not materially differ 
from those interpreted conditions considered in the preparation of Golder’s report and to confirm and 
document that construction activities do not adversely affect the suggestions, recommendations and 
opinions contained in Golder’s report.  Adequate field review, observation and testing during construction 
are necessary for Golder to be able to provide letters of assurance, in accordance with the requirements of 
many regulatory authorities.  In cases where this recommendation is not followed, Golder’s responsibility 
is limited to interpreting accurately the information encountered at the borehole locations, at the time of 
their initial determination or measurement during the preparation of the Report. 
 
Changed Conditions and Drainage:  Where conditions encountered at the site differ significantly 
from those anticipated in this report, either due to natural variability of subsurface conditions or 
construction activities, it is a condition of this report that Golder be notified of any changes and be provided 
with an opportunity to review or revise the recommendations within this report.  Recognition of changed 
soil and rock conditions requires experience and it is recommended that Golder be employed to visit the 
site with sufficient frequency to detect if conditions have changed significantly. 
 
Drainage of subsurface water is commonly required either for temporary or permanent installations for the 
project.  Improper design or construction of drainage or dewatering can have serious consequences.  Golder 
takes no responsibility for the effects of drainage unless specifically involved in the detailed design and 
construction monitoring of the system. 




