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INTRODUCTION

As requested by the City of Ottawa (City), Stantec Consulting Ltd. (Stantec) has completed a
preliminary (desk-top) geotechnical study of the property located at 584 Wellington Street in
Ottawa, Ontario. This technical memorandum presents the results of the desk-top evaluation
including a summary of available subsurface information and preliminary geotechnical comments
regarding redevelopment of the site.
This document has been prepared specifically and solely for the project described herein. It
presents a summary of available subsurface information collected by third parties. Stantec has
relied on the available data but does not accept responsibility for the accuracy or completeness of
this data. A site-specific geotechnical investigation should be completed prior to the detailed
design of the proposed site redevelopment.
This memorandum should be read in conjunction with the “Statement of General Conditions” in
Appendix A. The reader’s attention is specifically drawn to this information, as it is essential for the
proper use and interpretation of this document.
Proposed Site Redevelopment
We understand that the redevelopment of property may include the construction of residential
buildings up to 20 storeys in height, as well as potentially the new City of Ottawa Central Library
building, and that the proposed buildings may include up to 3 levels of underground parking. No
additional details on the site redevelopment (e.g. location or size of final building(s), structural loads
etc.) were available at the time of preparation of this memorandum.
Project Background and Site Description
Based on information provided by City personnel, it is understood that the City and the National
Capital Commission (NCC) are seeking to partner on the future development of their adjacent
lands located in the area of Wellington, Albert, Commissioner and Booth Streets in the City of
Ottawa. As part of this project, the City has requested an assessment be carried out to determine
the geotechnical conditions within the NCC owned Parcel at 584 Wellington (PIN 04112-0184).
Available mapping indicates that subject site is bounded by Booth Street to the west, Wellington
Street to the north, Brickhill Street to the east and Albert Street to the south as shown on Drawing 1.
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A portion of the City Transitway currently runs through the eastern half of this property. The ground
surface slopes gently towards the north/northwest with ground surface elevations varying between
approximately 61.5 m and 63.5 m.
The site is currently being used for the staging activities of the Rideau Transit Group (RTG) and
subsurface investigation activities at the site will likely not be able to be completed before the end
of this year and will need to be co-ordinated with the RTG. Therefore, a desk-top geotechnical
study is being completed at this time to provide initial input to the proposed applications for an
Official Plan and Zoning Amendment.
Based on Stantec’s involvement with the Combined Sewage Storage Tunnel (CSST) project, we are
also aware that construction/excavation activities are currently underway within the property
boundaries.

2.0

AVAILABLE SUBSURFACE INFORMATION

Stantec has carried out a review of readily available subsurface information in the vicinity of the site.
Based on this review, we have determined that boreholes were advanced within the subject
property (a series of boreholes along the northern perimeter of the site between the Transitway and
Brickhill Street and one in the east-central portion of the site). Other boreholes were advanced
immediately north and south of the site.
2.1

Summary of Available Information

Stantec has reviewed available geological mapping, airphotos and geotechnical reports (including
borehole records) in the area of the site. The following provides a summary of relevant information
gathered as part of this review.
Regional Mapping
Surficial and bedrock geology mapping indicates that the subsurface conditions present at the site
consist of a glacial till plain overlying sublithographic to fine-crystalline limestone of the Lindsay
Formation.
Overburden/drift thickness mapping suggests that bedrock would be located at shallow depth (i.e.
within a few metres of ground surface); however, as discussed later in this memo, boreholes
advanced in the immediate vicinity of the site suggest that the bedrock is at much greater depth.
Previous and Current Site Development
Review of historical airphotos contained on the City’s GeoOttawa website indicates the following:
•
•
•

A series of buildings were present on the site in the 1950s/60s but that these buildings had been
demolished by 1976.
After that date, the site appears to have been used as a parking lot or has been undeveloped.
The portion of the Transitway that crosses through the eastern section of the site was constructed
at some point between 1976 and 1991.
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Currently, the site is being used for the staging activities of the Rideau Transit Group (RTG) and
contains construction equipment and stockpiles of soil. In addition, the sideslopes of an excavation
being carried out for the Lebreton Flats Diversion Chambers associated with the CSST project extend
into the northwestern portion of the site. This excavation extends to depths of approximately 15 m
below ground surface.
Available Subsurface Information
The following reports containing borehole and other subsurface information in the immediate vicinity
of the site were provided to Stantec by the City or were otherwise readily available:
•

•

•

•

Golder Associates Ltd. (GAL) Report No. 11-1121-0229-1100 titled “Geotechnical and
Hydrogeological Investigation – Lebreton Flats Diversion Chambers – Booth Street and the
Transitway, Ottawa, Ontario” and dated May 2013. This report contained records for one
borehole (BH12-22) located within the subject site and two other boreholes (BH12-23 and BH1225) located immediately north of the site.
GAL Report No. 13-1121-0005 titled “Geotechnical and Hydrogeological Investigation –
Combined Sewage Storage Tunnel – East-West Tunnel, Western Terminus, Ottawa, Ontario” and
dated May 2013. This report contained records for three boreholes, designated as Boreholes
BH13-1 to BH13-3, that were advanced within the subject property (along the northern perimeter
of the eastern side of the site between the Transitway and Brickhill Street) with Borehole 13-4
drilled just north/east of the site.
GAL Report No. 11-1121-0229-1000 titled “Geotechnical Investigation – Albert Street Local
Improvements – Road, Sewer and Watermain Replacement - Ottawa, Ontario” and dated July
2013. This report contained records for four relatively deep boreholes, designated as Boreholes
BH12-18 to BH12-21, located immediately south of the site on Albert Street between Booth Street
and Empress Avenue as well as a series of augerholes in this area.
GAL Report No. 10-1121-0222 titled “Geotechnical and Hydrogeologic Investigation – Ottawa
Light Rail Transit (OLRT) – West At-Grade (Segment 1) – Ottawa, Ontario” dated October 2011.
This report contained boreholes advanced to the north/northeast of the site.

The locations of the key, deep boreholes included in the above noted reports that provide
information on the subsurface conditions in the vicinity of the site are displayed on Drawing 1.
Based on information from the City as well as borehole location plans included in the above noted
reports, other boreholes were drilled within the subject property. However, the records of these
boreholes were not readily available at the time of preparation of this document and it is
understood that at least some of the boreholes were drilled for environmental purposes and would
not have extended to/below the anticipated founding depth for the proposed buildings to be
constructed at the site.
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3.0

ANTICIPATED SUBSURFACE CONDITIONS

Based on a review of the available borehole information, the following provides a summary of the
anticipated subsurface conditions at the site.
Topsoil
A 0.1 m thick layer of topsoil comprised of black organic sand/silty sand was encountered at one
borehole location.
Fill including Asphalt and Concrete
Fill materials were encountered at ground surface at the majority of the borehole locations. The fill
typically extended to depths of around 1 m to 2 m below ground surface; however, fill materials
were encountered to greater depths (i.e. greater than 5 m) at localized borehole locations. It is
noted that the current site activities (i.e. use of the site as a staging/stockpiling area and the
excavation within the northwest portion of the site) will alter the thickness and type of fill materials
present at the site.
Surficial asphalt and/or concrete materials were encountered at many of the boreholes to depths
of up to 0.4 m below ground surface.
The remainder of the fill materials were variable in composition but were generally granular in nature
typically ranging from sand/silty sand/clayey sand to sand and gravel containing varying amounts
of clay. Cobbles and boulders were present within the fill at several locations. The fill was noted to
contain debris materials including brick, concrete/mortar, glass, ash, and organic matter at least
locally.
Standard Penetration Test (SPT) ‘N’ values measured within the fill were highly variable ranging from
2 blows to greater than 50 blows per 0.3 m of penetration suggesting the fill is in a very loose to very
dense state.
Glacial Till
A deposit of glacial till was encountered beneath the fill at all of the borehole locations. The
previous reports typically describe the till as being comprised of a heterogeneous mix of gravel,
cobbles and boulders in a matrix of sandy silt to silty sand. Coring of the till was carried out at
several locations presumably to penetrate through cobbles and boulders present within the till.
SPT ‘N’ values measured within the till varied from 13 blows per 0.3 m of penetration to greater than
50 (and often greater than 100) blows. The lower SPT ‘N’ values were typically measured in the
upper portion of the till suggesting the upper portion of the till is compact to very dense. At depths
of greater than about 5 m, the measured SPT ‘N’ values were typically greater than 50 suggesting
the lower portion of the till is typically very dense.
The till extended to depths ranging from 6.5 m (north of the site) to 17 m (south of the site) below
ground surface.
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Sandy Silt
A deposit of sandy silt containing trace gravel was encountered beneath the till at a depth of
about 7.6 m in Borehole 12-22 located within east central portion of the site. This layer could
represent a finer grained portion of the till; however, no laboratory test results were available to
assess this possibility.
SPT ‘N’ values measured within the sandy silt varied from 46 to 64 blows per 0.3 m of penetration
indicating the sandy silt is dense to very dense.
The sandy silt extended to a depth of about 12 m below ground surface corresponding to an
elevation of about 49.7 m.
Limestone Bedrock
Limestone bedrock was encountered beneath the native overburden soils at all of the deep
boreholes advanced in the vicinity of the site. The bedrock is typically described as fresh to slightly
weathered, grey, thin to medium bedded, non-porous limestone containing laminations/interbeds
of black shale as well as fossils (locally).
Unconfined compressive strength testing indicates the rock is typically medium strong to very strong.
Rock Quality Designation (RQD) values were typically highly variable in the upper 1 m to 2 m of the
rock mass suggesting this portion of the rock may be highly fractured. At greater depths, RQD
values were typically greater than 80.
Groundwater Conditions
Groundwater levels measured within monitoring wells installed in the overburden were often in the
range of about 4.5 m to 6 m below ground surface corresponding to elevations of about 54 m to 58
m. However, water levels in the overburden at the locations of Boreholes 12-20 and 12-21, located
to the south of the site, were measured to vary from about 1 m to 2 m below ground surface
corresponding to elevations of about 61 m to 62 m.
Groundwater levels measured within the bedrock at the locations of Boreholes 12-25, 13-1 and 13-2
were at depths of greater than 11 m below ground surface corresponding to elevations of about 48
m to 50 m. A higher water level elevation of approximately 59 m was measured within a piezometer
installed within the bedrock at Borehole 12-21.
The groundwater level data suggests that groundwater flow is towards the north and that there is a
downward gradient between the till and the underlying bedrock.
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4.0

PRELIMINARY GEOTECHNICAL INPUT TO SITE REDEVELOPMENT

This section of the memo provides preliminary geotechnical input regarding the proposed
redevelopment of the site based on our interpretation of the available subsurface information and
on our understanding of the project requirements. The locations of the boreholes referenced as
part of this desk-top study are typically outside of the boundaries of the site and the proposed
building footprint(s). Furthermore, details on the proposed development have not been finalized.
Therefore, additional site-specific investigation and engineering assessment and analyses must be
completed once further development details are determined and prior to finalizing the design of the
development in order to confirm if the recommendations provided in the following sections remain
valid and/or require modification.
Recommendations for additional investigation to be completed at the site are discussed later in this
document.
The information in this portion of the report is provided for guidance of the design engineers and
architects and is for preliminary planning purposes only. 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.
This document addresses only the geotechnical 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
our professional services for this project.
Suitability of Site for Redevelopment
Based on preliminary details on the proposed redevelopment plans provided by the City, we
understand that the development of the site may include the construction of the proposed
residential buildings as well as potentially the new City of Ottawa Central Library building. We
further understand that the proposed buildings may include up to 3 levels of underground parking.
The development of the underground parking levels is anticipated to require excavations extending
to depths in the order of 9 m to 10 m below existing site grades.
Based on the results of the desk-top study, the subsurface conditions at the site are expected to
consist of surficial fill materials (typically extending to depths of 1 m to 2 m but locally as much as 5
m or more below ground surface) that are underlain by a silty sand/sandy silt till containing varying
amounts of gravel, cobbles and boulders. The till is typically very dense at depths of greater than 5
m below ground surface. A dense to very dense silt deposit was encountered at depths of between
7.6 m and 12 m (corresponding to elevations of approximately 50 m and 54 m) at Borehole 12-22
located in the east-central portion of the site. Medium strong to very strong limestone bedrock was
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encountered at elevations varying from 46.5 m to 52 m at the locations of boreholes advanced
within, or in the immediate vicinity of the site.
The subsurface conditions described above are considered to be generally conducive for the
proposed redevelopment. The materials present at or below proposed excavation depth/founding
level (assuming 3 levels of underground parking) consist of dense to very dense granular soils that
are considered suitable for the support of lightly and moderately-loaded foundations. If required,
heavier structural loads can also be supported on foundations extending to/into the underlying
limestone bedrock. Further input regarding foundation options is provided later in this document.
Seismic Design Considerations
The seismic Site Class value, as defined in Section 4.1.8.4 of the 2012 Ontario Building Code (OBC),
contains a seismic analysis and design methodology which uses a seismic site response and site
classification system defined by the shear stiffness of the upper 30 metres of the ground below the
foundation level. There are six site classes (from A to F), decreasing in soil stiffness from A (hard rock)
to E (soft soil); Site Class F denotes problematic soils for which a site-specific evaluation is required.
For preliminary assessment purposes, a building with 3 below-grade levels at this site can be
assigned a Site Class of C based on review of the subsurface conditions and in situ test results
available from previous investigations.
The site soils present below the water table are typically dense to very dense and are not
considered to be prone to liquefaction during the design earthquake event.
Preliminary Foundation Design Input
Based on the subsurface conditions at the site, the use of shallow spread footing foundations or a
raft slab constructed on the very dense till deposit may be feasible for the proposed structures
depending on structural loading conditions. For preliminary assessment purposes , a factored axial
resistance at Ultimate Limit States (ULS) of 600 kPa may be used in the conceptual design of
conventional strip and/or spread footings that are at least 1 m wide, have an minimum embedment
depth of 1 m and are founded within the very dense till. Higher design bearing resistances may be
achievable but this should be evaluated once further development details are available.
A dense to very dense silt deposit was encountered at and below the anticipated founding
elevations at the location of Borehole 15-22. Differential settlement could result between
foundations founded on the very dense silty sand/sandy silt till and the silt. Furthermore, the silt
deposit is considered to be highly susceptible to disturbance as a result of construction activity.
Additional investigation of the thickness, extent and engineering characteristics of this stratum
should be completed as part future design activities to confirm design requirements and resistances
for foundations underlain by the silt.
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If required, heavy structural loads could be supported on deep foundations extending to/into the
underlying limestone bedrock encountered at elevations of around 46.5 m to 52 m. Possible deep
foundation systems that could be considered include:
•

•

•

Driven steel H-piles or pipe (tube) piles: Steel H-piles or closed-ended steel tube (pipe) piles
advanced through the glacial till and driven to refusal on/within the underlying limestone
bedrock are feasible for support of the proposed towers at this site. Due to the presence of
cobbles and boulders within the till, diamond drilling methods were required to advance the
boreholes through the till deposits at several borehole locations. In this regard, it is anticipated
that driven piles may “hang up”/encounter refusal on cobbles and boulders and, as such, predrilling through the till may be needed to advance the piles to the bedrock.
Open-ended drilled steel pipe (tube) piles socketed into the bedrock could also be considered
as a deep foundation option for support of the proposed towers. Although more expensive than
driven piles, the drilled piles greatly reduces the risk of damage during their installation.
Drilled piers/caissons deriving their support from side-wall (shaft) resistance within the limestone
bedrock are also feasible for this site. Due to the granular nature of the till and the groundwater
conditions at the site, caissons would require the use of temporary or permanent liners to
mitigate the potential risks of ground loss from the water-bearing cohesionless till soils into the
drilled shafts during construction. Churn drilling and possibly rock coring techniques would be
required to penetrate obstructions (i.e. cobbles and boulders) where encountered in the glacial
till and to develop sockets within the strong to very strong limestone bedrock.

The capacities of deep foundation systems should be reviewed during future design stages.
The design of the building foundations must also take into account the presence of the CSST tunnel
structure that will be constructed within the northeastern section of the site in the near future. An
assessment will need to be carried out during future design stages to confirm that the proposed
building foundation configuration will not adversely impact the performance of the CSST structure.
Temporary Excavation Support
The excavations for a building(s) with up to 3 below-grade levels is anticipated to extend close to
the property boundaries and, as such, vertical (or near vertical) excavation walls may be required.
The contractor is fully responsible for the detailed design and performance of the temporary shoring
systems. However, the following provides some preliminary comments on possible concepts for the
shoring.
The shoring method(s) chosen to support the excavation sides must take into account the soil and
bedrock stratigraphy, the permissible movement of the shoring, the groundwater conditions, the
methods adopted to manage the groundwater and construct the shoring systems, the potential
ground movements associated with the excavation and construction of the shoring system, and
their impact on adjacent structures and utilities.
Excavation for the construction of 3 below-grade levels may extend to depths of about 10 metres
below the existing ground surface elevations in the adjacent roadways. For preliminary assessment
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purposes, a soldier pile and timber lagging system is considered a suitable shoring method that may
be considered for the proposed excavation at the site provided that settlement-sensitive structures or
utilities are not present in the zone of influence of the walls. Due to the presence of very dense till
with boulders, the soldier piles may require predrilling to provide sufficient embedment for toe fixity.
The shoring system must also be provided with appropriate lateral support.
The City right-of-ways are known to contain underground services. In addition, as described above,
the CSST is to be constructed within the northeastern section of this site in the near future. Details on
the utilities and infrastructure in these areas should be confirmed during the detailed design studies
to better tailor the shoring guidelines provided herein. Where settlement/movement sensitive
infrastructure, such as buried utilities, is present within the zone of influence of the shoring system, the
deflections may need to be greatly limited. Typically, shoring systems comprised of interlocked steel
sheet piling or a secant pile wall with pre-stressed tie backs may be used in these instances. However,
the use of steel sheet pile systems would not be suitable due to the presence of very dense till
containing cobbles and boulders at this site.
For all of the above systems, some form of lateral support to the wall is required for excavation
depths greater than about 3 to 4 metres. Lateral restraint could be provided by means of tie-backs
consisting of grouted soil or bedrock anchors. However the use of rock/ground anchor tie-backs
would require the permission of the adjacent property owners (including the City, who owns the
adjacent roadways) since the anchors would be installed beneath their properties. The presence of
utilities including the CSST, which could interfere with the tie-backs, should also be considered. In
addition, the ability to use, or configuration of, rock anchors for lateral support of the temporary
support system may be impacted by the presence of deep utilities within the rock. Alternatively,
interior struts can be considered, connected either to the opposite side of the excavation (if not too
distant) or to raker piles and/or footings within the excavation.
Future Investigation
Additional investigation should be carried out at the site once the final building location and
configuration are determined. This investigation should, as a minimum, include the following items:
•
•
•
•

Deep boreholes located within the footprint of the proposed structure. If consideration is given
to using deep foundations, the boreholes should be extended into the bedrock at the site.
Boreholes should be advanced in the vicinity of the excavations carried out for the CSST
structures to provide information of the backfill associated with these excavations.
Further assessment of the thickness, extent and engineering characteristics of the sandy silt
deposit encountered at Borehole 12-22 to confirm design requirements ; and
As the existing data suggests that the water levels to the south of the site are significantly higher
than the levels to the north of the site, piezometers/monitoring wells should be installed in the
boreholes to confirm the groundwater level across the site.
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ÉNONCÉ DES CONDITIONS GÉNÉRALES
UTILISATION DU PRÉSENT RAPPORT : Le présent rapport a été préparé pour le seul bénéfice du
client ou de son agent et il ne peut être utilisé par une tierce partie sans le consentement
expressément écrit de Stantec Experts-conseils ltée et du client. La responsabilité de toute
utilisation du présent rapport par une tierce partie relève de cette dernière.
FONDEMENT DU RAPPORT : Les renseignements, les opinions ou les recommandations contenus
dans le présent rapport sont en accord avec la compréhension actuelle de Stantec Expertsconseils ltée relativement au projet spécifique au site, comme décrit par le client. Leur
applicabilité se limite aux conditions du site au moment de l’investigation ou de l’étude. Si le
projet spécifique au site proposé diffère de la description indiquée dans le présent rapport ou s’il
est modifié, ou si les conditions du site ont changé, alors le présent rapport n’est plus valide à
moins que le client demande à Stantec Experts-conseils ltée de réviser et de mettre à jour le
rapport afin qu’il reflète les modifications apportées au projet ou l’évolution des conditions du
site.
NORMES DE CONDUITE : La préparation du présent rapport ainsi que tous les travaux connexes
ont été réalisés conformément aux normes de conduite acceptées dans l’État ou la province où
a lieu la prestation du service professionnel précis fourni au client. Aucune autre garantie n’est
donnée.
INTERPRÉTATION DES CONDITIONS DU SITE : Dans ce rapport, les descriptions du sol, du socle
rocheux ou des autres matériaux ainsi que les énoncés concernant leur état sont basés sur les
conditions du site constatées par Stantec Experts-conseils ltée au moment de réaliser le travail et
aux emplacements précis des essais ou des échantillonnages. Les classifications et les énoncés
concernant les conditions sont établis conformément aux pratiques normalement acceptées,
lesquelles sont discrétionnaires par nature; aucune description spécifique ne doit être considérée
comme exacte, mais plutôt comme un reflet du comportement attendu des matériaux.
L’extrapolation des conditions in situ ne peut être faite que dans une certaine étendue limitée
au-delà des points d’échantillonnages et d’essais. L’étendue dépend de la variabilité des
conditions du sol, du socle rocheux et de l’eau souterraine, selon l’influence des processus
géologiques, des activités de construction et de l’utilisation du site.
CONDITIONS VARIABLES OU INATTENDUES : Dans l’éventualité où les conditions réelles du site ou
les conditions souterraines diffèrent de celles décrites dans le présent rapport ou constatées aux
emplacements d’essais, Stantec Experts-conseils ltée doit en être avisée immédiatement afin de
déterminer si les conditions variables ou inattendues sont importantes et s’il est nécessaire de
réévaluer les conclusions ou les recommandations du rapport. Stantec Experts-conseils ltée n’est
pas responsable envers toute partie tierce pour les dommages encourus si elle n’est pas avisée
des changements des conditions du site ou des conditions souterraines dès leur découverte.
PLANIFICATION, CONCEPTION OU CONSTRUCTION : Les plans de développement ou de
conception et les spécifications doivent être révisés par Stantec Experts-conseils ltée, et ce,
suffisamment de temps avant le début de la prochaine étape du projet (acquisition de propriété,
soumission, construction, etc.), afin de confirmer que le présent rapport tient entièrement compte
des caractéristiques du projet élaboré et que le contenu du présent rapport a été correctement
interprété. Durant la construction, des services spécialisés d’assurance de la qualité (observations
sur le terrain et essais) seront nécessaires dans le cadre de l’évaluation des conditions
souterraines et des travaux de préparation du site. Le travail sur le site lié aux recommandations
contenues dans le présent rapport ne doit être effectué qu’en présence d’un ingénieur
géotechnique qualifié; Stantec Experts-conseils ltée ne peut être tenue responsable du travail
réalisé sur le site en son absence.
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