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TECHNICAL MEMORANDUM
DATE  June 24, 2024 Project No. CA0033714.1722

TO Mr. Peter Thompson
Queensway Carleton Hospital
3045 Baseline Road
Ottawa, Ontario K2H 8P4

GEOTECHNICAL DESKTOP STUDY
PROPOSED QUEENSWAY-CARLETON HOSPITAL EXPANSION

WSP Canada Inc. (WSP) has been retained to provide geotechnical engineering services for the proposed
Queensway-Carleton Hospital expansion, located in Ottawa, Ontario (the Site).

It is understood that the Queensway Carleton Hospital (QCH or “Client” herein) requires geotechnical information
to support design and construction of several new building elements attached or adjacent to existing hospital
structures, a proposed free-standing parking garage, and access road upgrades, as shown on the attached Site
Plan (Figure 1). The Site Plan also presents the location of 16 boreholes proposed by the Client, to be reviewed
by WSP in the context of the proposed development and available historical information. This Technical
Memorandum presents the results of our geotechnical desktop review and gap analysis, and our
recommendations for the detailed investigation program.

WSP (including former Golder Associates Ltd. and McRostie Genest St-Louis acquisitions) previously completed
several investigations within the Queensway-Carleton Hospital campus. The following information was considered
most relevant:

= Report prepared by Golder Associates titled “Geotechnical Background Information 2009, Queensway-
Carleton Hospital, Baseline Road, Ottawa, Ontario”, dated August 10, 2009 (Report No. 07-1121-0002
(9000)). This Golder report also contains borehole logs from McRostie Genest report SF-1177A.

= Report prepared by Golder Associates titled “Report on Preliminary Geotechnical Investigation, Faculty
Development Plan — Part 3A, Queensway-Carleton Hospital, Baseline Road, Ottawa, Ontario”, dated
October 29, 2008 (Report No. 07-1121-0002 (7000)).

The historical reports document 99 borehole and test pit logs completed on site between 1968 and 2008. A plan
summarizing the historical borehole and test pit locations is attached as Figure 2. Borehole and test pit logs are
appended.

In general, subsurface conditions beneath the QCH site include a layer of topsoil/fill underlain by silty sandy
and/or clayey deposits with variable amounts of sand and silt. This material is underlain by sandy glacial till over
the dolostone bedrock of the Beekmantown Group.

The following sections provide a discussion on each proposed expansion feature from a geotechnical perspective,
including an information gap analysis and commentary on geotechnical investigation requirements.
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Mr. Peter Thompson : Project No. CA0033714.1722
Queensway Carleton Hospital

3045 Baseline Road June 24, 2024
Ottawa, Ontario K2H 8P4

Parking Garage

A new free-standing parking garage, rectangular in shape, approximately 35 x 75 m, is proposed to be built north
of the existing parking garage. A grassy area with trees and paved bike lanes currently exists in the footprint area.
Design review is required to determine the number of underground levels planned, if any.

WSP found records for five boreholes and test pits completed near the proposed footprint area:

- TP97-1: located slightly outside and north of the proposed area.

- TP97-2: located at the eastern limit of the proposed area.

- TP97-3: located in the western half of the proposed area.

- BHO7-04: located slightly outside and southwest of the proposed area.
- BHO07-06: located in the western half of the proposed area.

Based on the borehole and test pits logs, the ground elevation is mostly flat and varies between about 76.9 and
77.7 metres above mean sea level (masl), per a geodetic datum.

Subsurface materials are consistent with other areas of the QCH site.
Topsoil, where encountered, was approximately 150 to 450 mm thick.

Fill material was encountered in three of the historical testholes and consisted primarily of sand with variable
amounts of silt and gravel. Fill extended to depths varying between approximately 0.6 and 0.9 m (76.4 to 76.0
masl). No SPT ‘N’ values were taken within the fill layer to assess relative compactness.

The (presumed native) granular deposit was encountered in three of the testholes and consisted primarily of
compact silt and sand at varying amounts. It extended to depths varying between about 0.6 to 1.2 m (i.e., 76.9 to
75.9 masl). An SPT ‘N’ value of 19 was noted within this layer.

A cohesive soil deposit was reported in all five testhole records and was described as hard to firm clay to silty clay
with loose sand seams. At the boreholes, the deposit extended to depths varying between about 3.7 and 4.1 m
(i.e., 73.5 to 72.8 masl). Penetrometer readings were taken and reported undrained shear strengths of between
260 to 400 kPa. No in situ torque vane tests were taken, which more definitively measure the shear strengths of
cohesive soils.

The glacial till, where encountered, was reported to contain very loose to loose silt and sand in varying amounts,
with SPT ‘N’ values of between 2 and 5. Results are suggestive of potential disturbed material sampling;
conditions should be tested and reaffirmed in the proposed updated study. The till deposit extended to a
maximum depth of approximately 5.5 m.

Bedrock was cored and identified as grey dolostone and was encountered at depths approximately 4.4 and 5.5 m
(i.e., 72.7 to 71.4 masl). Test pits extended to a maximum depth of 2.2 m without noting any refusal. Dolostone
was core sampled at borehole BH07-04 to a depth of 7.7 m (69.2 masl), noting an RQD varying between 51 to
63% (Fair quality).

Groundwater was noted at a depth of 4.4 m (72.1 masl) at borehole BH07-04 during drilling (no piezometer
reading available). No groundwater seepage was noted in any test pits.
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Mr. Peter Thompson
Queensway Carleton Hospital
3045 Baseline Road

Ottawa, Ontario K2H 8P4

Project No. CA0033714.1722
June 24, 2024

The following table summarizes identified information gaps that are relevant to the geotechnical design of the
proposed parking garage.

Table 1 — Information Gap Analysis — Parking Garage

Gap No. ‘

1

Description of Information Gap

Available borehole and test pit logs date from 1997 and 2007.
Information on any excavation, construction or grade raise that
might have happened since then is not readily available. The exact
field work methodology of past investigations is unknown. A refresh
of the subsurface condition information at the site is recommended.

Degree of Importance

High

Qualities and characteristics of the overburden soil across the
proposed area are limited.

- Limited number of SPT ‘N’ values.
- Overburden thickness across the proposed area is limited.

- Further testing is recommended to assess the extent of
very loose to loose soils.

Moderate

Limited information exists regarding the depth and characteristics
of the bedrock underlying the site.

- Only one borehole (BHO07-04) included rock coring,
however, the borehole is located outside the proposed
area.

- Bedrock was reported as only Fair quality; depth to Good
to Excellent bedrock depth is unknown and may be
applicable to the design of deep foundations for the
structure.

Moderate

Groundwater levels/gradient across the proposed area are
unknown.

- The only water level depth available was taken in an open
hole during drilling in 2007.

Moderate

Laboratory testing information is limited to non-existent.

- Norecords of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate

Soil corrosion potential is unknown at the proposed area (sulphate
damage to concrete elements and corrosion potential to buried steel
elements).

Moderate

Accuracy of existing topographic information is unknown.

Low

As per the attached plan, three additional boreholes are proposed to be advanced around the location of the new
parking garage.
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Mr. Peter Thompson : Project No. CA0033714.1722
Queensway Carleton Hospital

3045 Baseline Road June 24, 2024
Ottawa, Ontario K2H 8P4

Materials Management Addition

A new single story (one-level) Materials Management Addition, rectangular in shape, approximately 45 x 60 m, is
proposed to be built north of the existing main hospital building, at the location of the existing materials loading
area.

WSP found records of fourteen boreholes that were completed around the proposed area:

- BH72-16: located at the southern limit of the proposed area.

- BH91-1 to BH91-4: located along the eastern limit of the proposed area.
- BH98-3: located in the southwestern corner of the proposed area.
- BHO04-08: located in the southwestern corner of the proposed area.
- BHO04-09: located in the south center of the proposed area.

- BHO04-10: located in the east side of the proposed area.

- BHO04-11: located in the southwestern corner of the proposed area.
- BHO04-12: located in the south center of the proposed area.

- BHO04-13: located in the southeastern corner of the proposed area.
- BHO05-8: located in the northeast side of the proposed area.

- BHO07-10: located in the northeast side of the proposed area.

Based on the borehole logs, the ground elevation is mostly flat and varies between about 73.9 and 75.6 masl|,
except at borehole BH72-16 where the ground elevation was 77.6 masl, indicating that a cut might have
happened in the area after 1972.

In general, the subsurface conditions consisted of topsoil or asphalt and/or fill, underlain by granular and/or
cohesive soil deposits, underlain by glacial till and dolostone bedrock (typical site profile).

Topsoil, where encountered, was approximately 300 mm thick.

A pavement structure was encountered in most boreholes and extended to depths varying between about 0.9 to
2.0 m (73.9 to 72.4 masl). It comprised asphalt layers overlying crushed limestone fill and sand and gravel fill; clay
and pieces of rock and crushed stone were noted in the fill. SPT ‘N’ values varying between about 8 and 92 were
noted, indicating loose to very dense fill layers, but more generally compact (high “N” values likely indicative of
stoney inclusions).

The granular deposit was encountered in two boreholes and consisted primarily of silt and sand in varying
amounts. The deposit extended to a maximum depth of 1.5 m (i.e., 73.4 to 72.6 masl depending on location). An
SPT ‘N’ value of 20 was noted within this layer, indicating it is a compact material.

The cohesive soil deposit was encountered in six of the noted boreholes and comprised very stiff to soft sandy
clay to silty clay with very fine sand seams. The deposit extended to depths varying between approximately 1.9 to
4.6 m (i.e., 77.6 to 72.3 masl). A torque vane test was completed at borehole BH72-16 and reported an in situ
undrained shear strength of approximately 70 kPa. The moisture content of material sampled in borehole BH72-
16 varied between approximately 30 to 50% based on laboratory tests (inferred to be wetter than the plastic limit
for this material).
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3045 Baseline Road June 24, 2024
Ottawa, Ontario K2H 8P4

The glacial till was encountered in five boreholes and was predominantly sandy textured according to the logs.
The till extended to depths varying between approximately 1.6 and 5.4 m (i.e., 73.0 to 72.3 masl), and was
described as medium dense to dense.

Bedrock sampled in borehole cores comprised grey dolostone and was encountered at depths varying between
about 1.5 and 5.4 m (i.e., 73.1 to 72.2 masl). The bedrock was cored at boreholes BH72-16, BH04-10 to BH04-
12, and BHO05-8 to depths varying between about 3.1 to 6.9 m (71.1 to 70.6 masl), with reported core recovery
ranging between 80 to 100%.

Groundwater levels were reported in boreholes BH72-16, BH98-3, BH04-09 to BH04-13 and BH05-8, and varied
between elevation 72.8 to 73.1 masl, except at borehole BH72-16 which reported a groundwater elevation of 76.0
masl.

The following table summarizes identified information gaps that are relevant to the geotechnical design of the
proposed materials management addition.

Table 2 — Information Gap Analysis — Materials Management Addition

Description of Information Gap Degree of Importance

1 Available borehole logs date from 1972 to 2007. Information on any High
excavation, construction or grade raise that might have happened
since then is not readily available. The exact field work methodology
of past investigations is unknown. A refresh of the subsurface
condition information at the site is recommended.

2 Qualities and characteristics of the overburden soil across the Moderate
proposed area are limited.

- Only one SPT ‘N’ value available for the granular deposit.

- Only one shear strength test is available for the cohesive
deposit.

- Further testing is recommended to assess the extent of
reported loose or soft soils.

3 Limited information exists regarding depth and characteristics of the Moderate
bedrock underlying the site.

- No RQD values available.

- The extent of weathered bedrock is unknown.

4 Laboratory testing information is limited to non-existent. Moderate

- Norecords of any grain sizes, Atterberg limits or UCS rock
testing are available.

5 Soil corrosion potential is unknown at the proposed area (sulphate Moderate
damage to concrete elements and corrosion potential to buried steel
elements).

6 The reuse potential of existing pavement structure fills is unknown. Low

7 Accuracy of existing topographic information is unknown. Low
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3045 Baseline Road June 24, 2024
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As per the attached plan, three additional boreholes are proposed to be advanced around the location of the new
Materials Management Addition.

Temporary Loading Dock

A new Temporary Loading Dock, with an “L-shape” approximately 22 x 22 m in area, is proposed to be built
southwest of the existing QCH Cancer Centre. The Temporary Loading Dock is to be connected to the west of the
re-aligned materials loading area.

WSP found records of three boreholes that were completed around the area of this proposed structure:

- BH72-13: located slightly outside the northwestern corner of the proposed area.
- BH72-20: located at the northeastern corner of the proposed area.
- BHO7-7: located at the northwestern corner of the proposed area.

Based on the borehole logs, the ground elevation varies between about 74.8 and 76.6 masl.

In general, the subsurface conditions at boreholes BH72-13 and BH72-20 comprised topsoil underlain by a
cohesive deposit, granular deposit / glacial till layer, and dolostone bedrock. At borehole BH07-7 pavement
structure was found directly overlying the bedrock.

Topsoil, where encountered, was clayey and approximately 300 mm thick.

The noted pavement structure extended to a depth of 2.2 m (72.6 masl) and comprised asphalt overlying crushed
stone fill and compact to loose sand and gravel fill with pieces of crushed limestone.

A cohesive deposit comprising very stiff to soft sandy clay to silty clay with very fine sand seams was found to
depths of between about 1.5 and 4.3 m (i.e., 74.6 to 72.2 masl). Torque (shear) vane tests were completed and
reported undrained shear strengths of between 35 to 70 kPa for the in-situ material. Moisture content varied
between approximately 25 to 55% in laboratory test samples.

The granular deposit was only encountered in borehole BH72-13 and consisted of loose to medium dense silty
fine sand with little gravel. This material extended to a maximum depth of 3.3 m (72.8 masl) and is loose to
compact based on a SPT ‘N’ value of 12.

Glacial till was only encountered in borehole BH72-20 and comprised dense sandy silty gravel. The till extended
to a depth of 5.0 m (71.6 masl) and a SPT ‘N’ value of 40 was reported for this layer.

Dolostone bedrock was encountered at depths varying between about 2.2 and 5.0 m (i.e., 72.8 to 71.6 masl) and
was cored to depths varying between about 3.7 to 6.5 m (i.e., 71.3 to 70.1 masl). Reported core recoveries varied
between 87 and 100% and reported RQD varied between 47 and 100% (indicating Poor to Excellent quality
material).

Groundwater elevations were measured in boreholes BH72-13 and BH72-20 between approximately 75.2 and
75.7 masl.

The following table summarizes identified information gaps that are relevant to the geotechnical design of the
proposed temporary loading dock.
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Mr. Peter Thompson
Queensway Carleton Hospital
3045 Baseline Road

Ottawa, Ontario K2H 8P4

Project No. CA0033714.1722
June 24, 2024

Table 3 — Information Gap Analysis — Temporary Loading Dock

Gap No. ‘

1

Description of Information Gap

Available borehole logs date from 1972 to 2007. Information on any
excavation, construction or grade raise that might have happened
since then is not readily available. The exact field work methodology
of past investigations is unknown. A refresh of the subsurface
condition information at the site is recommended.

Degree of Importance

High

Qualities and characteristics of the overburden soil across the
proposed area are limited.

- Limited number of SPT ‘N’ values.

- Available overburden thickness information across the
proposed area is limited. All existing boreholes are
towards the north of the proposed area.

- Further testing is recommended to assess the extent of
loose and soft soils.

Moderate

Limited information exists regarding depth and characteristics of the
bedrock underlying the site.

- All existing boreholes are towards the north of the
proposed area.

Moderate

Groundwater levels/gradient across the proposed area are
unknown.

- Available water levels information date from 1972.

Moderate

Laboratory testing information is limited to non-existent.

- Norecords of any grain sizes, Atterberg limits or UCS rock
testing are available.

Moderate

Soil corrosion potential is unknown at the proposed area (sulphate
damage to concrete elements and corrosion potential to buried steel
elements).

Moderate

The reuse potential of existing pavement structure fills is unknown.

Low

Accuracy of existing topographic information is unknown.

Low

As per the attached plan, two additional boreholes are proposed to be advanced around the location of the
temporary loading dock.

Emergency Department Addition

A new Emergency Department Addition, also ‘L’ shaped and approximately 60 x 100 m in area, is proposed to be
built east of the main hospital building, at the location of the existing eastern paved entrance and paved access
lane. An ambulance parking area is to be built northeast of the proposed Emergency Department Addition.
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3045 Baseline Road June 24, 2024
Ottawa, Ontario K2H 8P4

WSP found records of five boreholes that were completed around the proposed area:

- BH72-12: located at the northwestern corner of the proposed area.
- BH98-4: located slightly outside the southeastern corner of the proposed area.
- BHO05-1 to BH05-3: located along the northern limit of the proposed area.

Based on the borehole logs, the ground elevation varies between about 76.6 and 78.6 masl.

Subsurface conditions consisted of topsoil or asphalt and/or fill, underlain by a cohesive soil deposit, glacial till,
and bedrock.

Topsoil, where encountered, was clayey and approximately 150 to 300 mm thick.

The pavement structure was encountered in three boreholes and extended to depths varying between about 0.3
to 1.5 m (i.e., 76.7 to 76.4 masl). Pavement structure comprised asphalt overlying crushed stone fill and/or sand
and gravel fill.

Clayey fill with topsoil was encountered in boreholes BH05-1 to BH05-3 to depths varying between about 1.5 to
3.0m (i.e., 75.6 to 74.5 masl).

The cohesive deposit comprised hard to relatively soft sandy clay to silty clay with fine sand seams and extended
to depths varying between 5.0 and 9.0 m (i.e., 72.6 to 69.6 masl). Torque (shear) vane tests were completed at
select locations and reported undrained shear strengths varying between about 220 to 40 kPa. Pocket
penetrometer readings in similar sampled materials widely varied between 400 and 20 kPa. Moisture content
ranged between approximately 40 and 55% based on laboratory tests.

The glacial till was only encountered in borehole BH05-3 and consisted of very dense sandy textured material.
The till was encountered at a depth of 9.0 m (69.0 masl) and was approximately 600 mm thick at this borehole
location.

Dolostone bedrock was encountered at depths varying between approximately 5.0 and 9.6 m (i.e., 72.1 to 69.0
masl), and was core sampled to depths of approximately 6.5 to 11.1 m (i.e., 70.6 to 67.4 masl). Core recoveries
varied from between 93 to 95%.

Groundwater elevations were measured in all five boreholes between approximately 74.6 and 75.7 masl.

The following table summarizes identified information gaps that are relevant to the geotechnical design of the
proposed emergency department addition.
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Table 4 — Information Gap Analysis — Emergency Department Addition

Gap No. ‘ Description of Information Gap ‘ Degree of Importance

1 Available borehole logs date from 1972 to 2005. Information on any High
excavation, construction or grade raise that might have happened
since then is not readily available. The exact field work methodology
of past investigations is unknown. A refresh of the subsurface
condition information at the site is recommended.

2 Qualities and characteristics of the overburden soil across the Moderate
proposed area are limited.
- Extent of clay fill.
- Further testing is recommended to assess the extent of
soft soils.
3 Limited information exists regarding depth and characteristics of the Moderate

bedrock underlying the site.

- The bedrock elevation appears variable across the
proposed location.

4 Laboratory testing information is limited to non-existent. Moderate

- Norecords of any grain sizes, Atterberg limits or UCS rock
testing are available.

5 Soil corrosion potential is unknown at the proposed area (sulphate Moderate
damage to concrete elements and corrosion potential to buried steel
elements).

6 The reuse potential of existing pavement structure fills is unknown. Low

7 Accuracy of existing topographic information is unknown. Low

As per the attached plan, three additional boreholes are proposed to be advanced around the location of the new
emergency department addition.

Urgent Care Centre Addition

A new Urgent Care Centre addition (parallelogram shape, approximately 25 x 25 m) is proposed to be built at the
southeastern corner of the main hospital building, at the location of the existing paved entrance.

WSP found records of two boreholes and a test pit that were completed around the proposed area:

- TP98-8: located at the southwestern corner of the proposed area.
- BHO04-3: located at the western limit of the proposed area.

Based on the testhole logs, the ground elevation is mostly flat and varies between about 78.6 and 79.0 masl.
In general, the subsurface conditions consisted of topsoil and/or fill, underlain by a cohesive deposit.

The topsoil was encountered in TP98-8 and was approximately 250 mm thick.
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The fill was encountered in both testholes and consisted of variable amounts of sand, clay, gravel and silt with
debris. It extended to depths of 2.3 and 2.4 m (76.7 to 76.2 masl). Variable SPT ‘N’ values of 47, 12, 6, 11, and 10
were noted within this layer.

The cohesive deposit comprised stiff to soft clay to silty clay and extended to depths of approximately 3.1 to 5.1 m
(i.e., 75.5 to 73.9 masl). A torque vane test was completed and reported an undrained shear strength of
approximately 45 kPa. Pocket penetrometer readings in recovered split spoon samples varied widely between
335 to 25 kPa. Moisture content was approximately 40% based on laboratory tests.

At borehole BH04-3, auger refusal on probable bedrock was noted at approximately 9.5 m depth (69.5 masl). Test
pit TP98-8 was terminated at 3.1 m depth (75.5 masl) without reaching refusal.

A groundwater level elevation of 75.9 masl was measured at borehole BH04-3.

The following table summarizes identified information gaps that are relevant to the geotechnical design of the
proposed urgent care centre addition.

Table 5 — Information Gap Analysis — Urgent Care Centre Addition

Gap No. ‘ Description of Information Gap ‘ Degree of Importance

1 Available borehole and test pit logs date from 1998 to 2004. High
Information on any excavation, construction or grade raise that
might have happened since then is not readily available. The exact
field work methodology of past investigations is unknown. A refresh
of the subsurface condition information at the site is recommended.

2 Qualities and characteristics of the overburden soil across the Moderate
proposed area are limited.

- Limited number of SPT ‘N’ values.

- Overburden thickness across the proposed area is limited.
All existing boreholes are towards the west of the
proposed area.

- Further testing is recommended to assess the extent of
soft soils.

3 Limited information exists regarding depth and characteristics of the Moderate
bedrock underlying the site.

- Auger refusal depth available for one borehole only.
- No rock coring was conducted.

4 Groundwater levels/gradient information across the proposed area Moderate
is limited.
5 Laboratory testing information is limited to non-existent. Moderate

- Norecords of any grain sizes, Atterberg limits or UCS rock
testing are available.

6 Soil corrosion potential is unknown at the proposed area (sulphate Moderate
damage to concrete elements and corrosion potential to buried steel
elements).

7 Accuracy of existing topographic information is unknown. Low
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As per the attached plan, one additional borehole is proposed to be advanced around the location of the new
urgent care centre addition.

Realigned Loading Area

The existing loading area is planned to be moved north to make place for the new materials management
addition.

WSP found records of one borehole that was completed around the proposed area:
- BHO07-12: located at the center of the proposed area.
Based on the borehole log, the ground elevation is approximately 77.4 masl.

In general, the subsurface conditions are typical for the site and consist of topsoil overfill, underlain by a cohesive
deposit, and a granular deposit.

The topsoil was approximately 50 mm thick.

The fill consisted of sand and gravel to 0.6 m (76.8 masl) and loose sandy silt with some clay and trace gravel to
1.3 m (76.1 masl). An SPT ‘N’ value of 9 was noted within this layer.

The cohesive deposit consisted of a very stiff to stiff silty clay with sand seams. It extended to a depth of about 2.7
m (74.7 masl).

The granular deposit consisted of loose to dense silty fine sand and extended to auger refusal at 4.0 m depth
(73.4 masl).

Auger refusal on probable bedrock was noted at approximately 4.0 m (73.4 masl) depth.

A groundwater level elevation of 74.2 masl was measured in borehole BH07-12 (open hole measurement during
drilling).

The following table summarizes identified information gaps that are relevant to the geotechnical design of the
proposed urgent care centre addition.
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Table 6 — Information Gap Analysis — Realigned Loading Area

Gap No. ‘ Description of Information Gap ‘ Degree of Importance

1 Available borehole log dates from 2007. Information on any High
excavation, construction or grade raise that might have happened
since then is not readily available. The exact field work methodology
of past investigations is unknown. A refresh of the subsurface
condition information at the site is recommended.

2 Qualities and characteristics of the overburden soil across the Moderate
proposed area are limited.

- Limited number of SPT ‘N’ values.

- Overburden thickness information across the proposed
area is limited.

- Further testing is recommended to assess the extent of
loose soils.

3 Limited information exists regarding depth and characteristics of the Moderate
bedrock underlying the site.

- Auger refusal depth available for one borehole only.

- No rock coring was conducted.

4 Groundwater levels/gradient information across the proposed area Moderate
is limited.
5 Laboratory testing information is limited to non-existent. Moderate

- Norecords of any grain sizes, Atterberg limits or UCS rock
testing are available.

6 Soil corrosion potential is unknown at the proposed area (sulphate Moderate
damage to concrete elements and corrosion potential to buried steel
elements).

7 Accuracy of existing topographic information is unknown. Low

As per the attached plan, one additional borehole is proposed to be advanced around the location of the realigned
loading area.

New Road System

A new road system, approximately 400 to 500 m long, is proposed to be built on the west side of the QCH
complex, connecting John Sutherland Drive at the north to Baseline Road at the south. A grassy area with trees
and paved bike lanes exists at the proposed area.

No available borehole records were found around the proposed area.

As per the attached plan, three additional boreholes are proposed to be advanced along the location of the new
road.
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General Findings

Based on the 2008 Golder report, corrosivity analyses on samples of the cohesive deposit and glacial till from
boreholes BH08-302 and BH08-307 indicate that concrete made with Type GU Portland cement should be
acceptable. The past performance of older existing foundations exposed at the time of the 2008 investigation
would support this expectation. The results also indicate moderate levels of corrosivity for buried ferrous metals
with significant variations over the site possibly affected in part by de-icing chemicals in parking areas. It is to be
noted that the 2008 boreholes are not in the immediate location of any of the newly proposed features and that
the corrosivity levels noted at these boreholes might not be representative of the entire QCH site

Based on that same report, point load index tests carried out of the dolostone cores retrieved from the 2008
investigation resulted in an average UCS of about 153 MPa, indicating a very strong R5 bedrock. It is to be noted
that the 2008 boreholes are not in the immediate location of any of the newly proposed features. Based on the
2009 Golder report, previous site investigations revealed soil-filled vertical joints or clefts at a few locations in the
dolomitic bedrock. The infilling generally consisted of dense to very dense glacial till and the widths of the joints
were found to range from about 100 to 600 mm. It was noted that removal of the bedrock at the site would require
drill and blast techniques.

Based on seismic Vertical Soil Profiling (VSP) completed in 2008 at borehole BH08-307, the shear wave velocity
of the bedrock increases from about 1000 m/s at a depth of about 3 m to 2500 m/s at a depth of about 8 m. A Site
Class A was given for footing type foundations bearing directly on the dolostone bedrock. Overburden shear wave
velocities must be considered for shallower structures (e.g., slabs, pile caps) bearing on overburden.

Based on the 2009 Golder report, the site has been considerably reworked at several locations over the years due
to construction activities for additions to the QCH campus, which, according to the report, would explain the
presence of areas with a significant amount of fill deposits.

The 2009 Golder report indicated that one-storey slab-on-grade structures can generally be supported on
conventional spread footings within the natural undisturbed clay soils. Heavier structures would require footings
bearing on bedrock or deep foundation elements such as end bearing piles or caissons. The 2008 Golder report
discussed geotechnical recommendations for the construction of a one- to four-level Surgical Addition to be built
adjacent to the main existing building at its northwestern corner. The report noted that the existing structure was
supported on concrete filled pipe piles driven to bedrock. The slab on the grade of the existing structure was
based at a geodetic elevation of 79.25 m. The Surgical Addition was to be supported on footings placed directly
on the dolostone bedrock. An excavation below the existing pile caps and adjacent to the existing pipe piles would
have been required. The as-built pile driving records (McRostie Genest St-Louis, 1973-74), attached at the end of
this document, indicate that the piles of the existing main building were driven to elevations varying between
about 70.9 to 74.0 m, except pile 347A which was driven deeper to elevation 64.0 m.

Recommended Geotechnical Program

To close the above noted information gaps and provide geotechnical recommendations, a geotechnical
exploration program should be carried out for the design and construction of the proposed features. The 16-
borehole plan proposed by the Client is considered adequate. Indeed, given the “age” of the available historical
subsurface information, and given how scattered and inconsistent the information is across multiple boreholes
and investigations, WSP could not justify reducing the number of proposed boreholes and the extent of the scope
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of work. The extent of the expansion project across the QCH site, the presence of potentially significant amounts
of fill, the presence of loose and soft soils, the variability of the bedrock profile, the limited information on the
groundwater level and the lack of geotechnical laboratory information are all important factors to be considered
and to be properly assessed for an efficient and safe design.

The proposed drilling program includes:
- Preparation of a health and safety plan.

- Request of public and private locates. This will include a site visit to layout the boreholes as per the plan. The
boreholes may be moved slightly from their original position to avoid drilling through underground services, to
facilitate drilling setup and/or to minimize damage to existing features (landscaping, sidewalks, pavement, etc.)

- The mobilization of a geotechnical drilling rig and qualified personnel.

- The drilling and sampling of 16 boreholes to auger refusal. Six boreholes will include 3 to 4.5 m rock coring to
sample and verify the bedrock condition at the location of the new parking garage and building additions.

- Soil will be sampled at regular depth intervals and in-situ testing including SPT and shear vane testing will be
completed in accordance with standard industry practices. Shelby tubes may be advanced in soft to firm clay
soils, if encountered, to collect relatively undisturbed samples. The entire field program will be supervised by a
qualified member of WSP’s geotechnical staff.

- Monitoring wells will be installed in up to 8 boreholes (6 in overburden soil, 2 in bedrock) to determine local
groundwater levels following completion of the drilling program. The water levels will be allowed to stabilize after
drilling for a period of approximately 2 weeks before groundwater readings are taken. Levels in existing monitoring
wells, if any, will also be checked.

- Laboratory testing program to obtain site-specific parameters required for geotechnical design
recommendations, including physical and chemical properties of site soils. Chemical testing (sulphate content,
pH, soil resistivity, and chloride content) will be carried out on three selected soil samples from the site to
determine the potential for sulphate attack and appropriate cement types per CSA A23.1, as well as the potential
for corrosion of buried steel elements (e.g. AWWA rating system).

Given the depth variability of the bedrock profile and considering the distance between all newly proposed project
features and the historical VSP borehole BH08-307, additional shear wave velocity testing at the site may prove
beneficial, especially if basement levels and/or deep foundations are to be considered for the building additions. If
a proposed feature is not to be found directly on bedrock, the soil profile may dominate seismic behavior. The
materials must therefore be accurately characterized. Indeed, based on the available information on the
subsurface conditions at the Site, it is expected that Seismic Site Classes E to C would apply, depending on the
location. Site-specific shear wave velocity measurements are required per NBCC (2020) and OBC (2019) for Site
Classes A and B. WSP proposes to include additional VSP testing to the scope of work, at up to two of the sixteen
proposed boreholes (BH24-03 and BH24-15), for an additional cost of $6,000 per borehole, to potentially justify a
higher Site Class. Client approval of a scope change is required, as this testing was not anticipated prior to the
desktop review. VSP testing requires that a 2” PVC pipe be installed and grouted in place in a borehole, with the
pipe being encased in at least 6 m of rock to provide adequate results.
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Environmental considerations are outside of the geotechnical scope of work. These include the presence of rare

or endangered species at the site and the presence of or proximity to Areas of Potential Environmental Concern
(APECs) which may contain contaminated soils or groundwater. During drilling, WSP will make note of any
potential contaminant indicators in the sampled material, such as discolouration, staining, sheens, odours, etc.
Species at risk assessments and environmental site assessments can be completed by WSP if required,
separately from the aforementioned proposed geotechnical investigation.

Closure

We trust that this desktop study provides sufficient information for your present requirements. If you have any
questions concerning this study, please do not hesitate to contact the undersigned.

Yours truly,

WSP Canada Inc.

‘” Wt) 7~

Othmane Benkirane, MASc., ing., P.Eng. J. Stephen Ash, P.Eng. P. Geo.
Geotechnical Engineer Senior Principal Geotechnical Engineer
OB/SAVyj

Attachments: Figure 1 — Site Plan
Figure 2 - Historical Borehole Site Plan, Project No. 07-1121-0002, prepared by Golder, dated
August 05, 2009
Relevant Historical Testhole Logs
As-Built Pile Driving Records, Report SF-1177B Part A and B, prepared by McRostie Genest St-
Louis, dated March 13, 1974

https://wsponline-my.sharepoint.com/personal/yashika_jindal_wsp_com/documents/desktop/othmane/ca0033714.1722 - qch expansion - geoetchnical desktop study_jsa rev 2.docx
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START DATE: 15/05/91 —

ELEVATION 75.30 (m)

SAMPLE TYPE [l DISTURBED-AUGER] ] SHELBY TUEE [ SPLIT SPOON. E5 rroBING

[[[]¥o Recovery ][] core

-vmsmgdaa)-
€| SMAlI :&_J =3 NTT RS (nizao)i E
g S PEN. SPT ol | yse SOIL/ROCK 0100 M0 " |3
=il 0O
‘& (xPa) N Bz DESCRIPTION R B
: ~ 0 40 s s |
TOPSOIL
1.0 74.3
sandy gray CLAY
2.0 73.3
3.0 72.3
power auger refusal—
Bottom of hole
4.0 I I S I Y 4
McROSTIE GENEST ST-TLOUIS COMPLETION DEPTH 3.1 m COMPLETE 15/05/91
Ottawa, Canada LOGGED BY JML lDWe No. 4 |Page 10t 1




QWEENSWAY CARLETON HOSPITAL ELECT. ROOM

B.M. (ELEV. 74.980m)geodetic: Ground

BOREHOLE No. 91-4

MILLS ROSS ARCHITECTS

tloor of existing boiler room.

Project No: E-6591

START DATE: 15/05/91 —

ELEVATION 75.15 (m)

SAMPLE TYPE.DISTURBED—AU&ERZ] SHELBY TUBE || SPLIT SPOON = PROBING [[]~o recovery [ core
. . EVANE Cu (kPa)
E ; g | AV%EC1%OUL$D($U)A £
u S
E| swalL PEN. SPT || 2 e SOIL/ROCK AR | 2
— = &=
& | (kPa) N 2 DESCRIPTION FUSTC ML o | 2
< 0 4 & o |-
TOPSOIL
Tt TTTTT T 74857 771
1.0 742
_ sandy gray CLAY | ¢ . L
I e TS
T - TrETTTT T "7'2”4_5 T
power auger refusal— : sandy TILL
Bottom of hole 72.30
3.0 72.2
McROSTIE GENEST ST-LOUIS COMPLETION DEPTH 2.9 m COMPLETE 15/05/91
Ottawa, Canada LOGGED BY JML DWGNO. &  |Pagetotl




e e e e e e e e e e e e e e e e e e e e e o e e o s e o e o e e e

77.22

76.87
76.67

75.67

75.47

McROSTIE GENEST ST-LOUIS TEST PIT RECORD Test Pit No.

& Associates Ltd. 97-1
Consulting Engineers = = | —— e +
OTTAWA, CANADA Date : ' JAN. 14, 1997 [
e e e e e e o —— e e LT +

DEPTH
in metres

0.80

- ] ——

NOTE:

ALZHIEMERS FACILITY
QUEENSWAY CARLETON HOSPITAL

TOPSOIL sides stable

medium dense

silty fine SAND PENETROMETER
READINGS
i 400 kPa
very stiff 400 kPa

sandy brownish gray CLAY

395 kPa
345 kPa
345 kPa
nec water
—————————————————————————————————— seepage
Bottom of pit
ALL TEST PITS DUG WITH
RUBBER TIRED BACKHOE (CASE 580C)
B.M. (ELEV 74.98m)geodetic:
Ground floor of existing
boiler plant.
Plate No.

_—_—_—...__—._———...—-———-——.—_—_-.___...__—-—_——_—__—_._ ——— - - —— — — - t———



.._._._—__.—_——-—————————-.—-_—_.——_.—._..—.——-_—__——_———————————-———.————___...._...__._

McROSTIE GENEST ST-LOUIS TEST PIT RECORD Test Pit No.
& Associates Ltd. 97-2
Consulting Engineers = = |=—e—memmmmmmm— +
OTTAWA, CANADA Date : JAN. 14, 1997 |
i b T —— e e e b Tl +
ALZHIEMERS FACILITY
QUEENSWAY CARLETON HOSPITAL
e e e e e e +
ELEV. DEPTH DESCRIPTION REMARKS
77.18 in metres
Fom e ———— tmm—————— e e e e +
TOPSOIL sides stable
77.03 0.15 | o
medium dense
silty very fine SAND
PENETROMETER
76.58 0.60 |- READINGS
’ very stiff 260,260,260 kPa
76.18 -~ 1 -- fissured sandy brownish 305 kPa
, gray CLAY
305 kPa
305 kPa
305 kPa
no water
75.18 i e b et LT T seepage
Bottom of pit
Plate No.
______________________________________________________________ 3




_—_—_——._—————.—-——_——_——_———__..—_—__———_._-

McCROSTIE GENEST ST-1OUIS TEST PIT RECORD Test Pit No
& Associates Ltd. 97-3
Consulting Engineers |eeeeeeeeeo I Z/75 +
OTTAWA, CANADA Date : JAN. 14, 1997 l
T T T T T T e e e DT 18 1997 +
ALZHIEMERS FACILITY
QUEENSWAY CARLETON HOSPITAL
e +
ELEV. DEPTH DESCRIPTION REMARKS
77.03 in metres
e e e e P e to e +
: FILL - topsoil sides stable
76.88 0.15 |
FILL
fine sand
76.43 0.60  fomm e
TOPSOIL
: PENETROMETER
76.13 0.90 ==L READINGS
76.03 ~-— 1 -- 375 kPa
very stiff
345 kPa
sandy brownish gray CLAY
345 kPa
325 kPa
75.03 R et no water
Bottom of pit seepage
Plate No
_____________________________________________________________ 4




QUEENSWAY-CARLETON HOSPITAL B.M.(ELEV 74.98m)geodetic: Ground floor BOREHOLE NO: 98-3 ]
CLIENT: QUEENSWAY—CARLETON HOSPITAL of existing boiler plant. PROJECT NO: £ - 7671
START DATE: 98/06/11 - ELEVATION: 74.27 m
SAMPLE TYPE . JIREMOULDED . |’JSHeLY TUBE D<Jsput-spooN B PROBING [[Ino Recoverr  [JJcore
_ : W VANE Cu (KPo) m
£ | =I= ' \?fNE C 1Qfs%oslt.foufggo 51 G
. ’ A —
£ | SMALL PEN. SPT E _1_23 SOIL B 160 240 Ceopt g
~ E —Jf O . ' . lv-<~c
S| (kPa) N 5z DESCRIPTION e e Cww B
‘ “l 040 60 8 -
p % e ASPHALT 1T T
[ 19 e FILL = crushed limestone 74,22 740
[ 12/15¢m X ! , 73.97 ¥
- ' FILL C
| 24 . L
10 13/15¢cm X 2 ~ coarse sand with some gravel [
- Iiw | T ; S
¥ Water level june 15/98 elev 73.06m 73
i 7/150m § 33 e e e e e L
- 5/3cm A - medium dense sandy TILL  72.69 ) N
P Bottom of hole 12.52 -
- Power auger refusal
r 72.0
30 f
N [ 710
40 g
- 700
50
X —69.0
- 6.0
X 680
70 :
i 670
- 80 L ] [
LOGGED BY: JML COMPLETION DEPTH: 1.75 m |
McROSTIE GENEST'ST—LOUIS REVENTD BT ES COVPLETE. 58,66/
gmmr Ottawa. Canada 4 Poge T of 11



-l wam— '

QUEENSWAY-CARLETON HOSPITAL B.M.(ELEV 74.98m)geodetic: Ground floor BOREHOLE NO: 98-—4
CLIENT: QUEENSWAY-CARLETON HOSPITAL of existing boiler plant. PROJECT NO: E - 7671
START DATE: 98/06/11 ELEVATION: 77.97 m
SAMPLE TYPE  JlIRemouLDeD SHELBY TUBE  [X]SPLT-SPOON  ES5PROBING [[[Jno recovery — [Jcore
" ~ ‘ W VANE Cu (kPo) m
= : &g ' \t/;l?NE C1?Q%M0UfggD gzo £
A ~
£ | sMALLPEN. sPT 5|2 SOIL. B 0 hto wb| 2
& ' = T : =
5| (kPa) = - DESCRIPTION - fue__Me e =
- - v 0 0 6 g |
S D B T ASPHAT ; :
[ 15/15¢m heceeeoo UL crushed fimestone  77.92 1 [
[ 33 ! 77.67 .
[ 13/15¢m - FILL . I X
— 1.0 11 2 coarse sand and gravel with =770
: ' traces of topsoil .
- 170,210,220 5 \ / """_‘--_7647 E
- 4/15¢cm 3 C
;2_0 5-75.0
F Tw *-Water level june 15/98 elev 75.59m \/. - Y
hard to ' )
—30 | 20,20,20 2/45cm | stiff ‘ fr—— —75.0
X ' o X 4 brownish gray CLAY / C
40 / 740
: kLY — T 5
: hammer 5 . -
5.0 /45em L3 - stff 73,0
- ' silty gray CLAY I ./ -
i Bottom of hole 72.57 i
6.0 — 720
7.0 710
- 50 R - 700
: - ]LOGGED BY: JML COMPLETION DEPTH: 5.4 m
McROSTIE GENEST ST-LOUIS REVIEWED BY: E-S COMPLETE: 98,/06/11

Ottawa, Canada 5 Page 1 of 1
98/06, 10:15AM (STARDARD)



QUEENSWAY CARLETON HOSPITAL - 2004

B.M.(ELEV 77.25m)geodelic: Spindle fop

BOREHOLE NO: 04-3

of hydrant north of oxygen tanks.

PROJECT NO: £E-8690

START DATE: 04/08/05

ELEVATION: 78.96 m

SAMPLE TYPE  [JrenouLen | /ISHELBY TUBE SPLIT-'SPOON E=1PROBING [I[Jno recovery [ ]core
’ : : B VANE Cu (kPa) =
N : lele 80 _ 160 240 320 €
£ | SMALL PEN. SPT [ - S0IL L Yt | E
& = < : P
S (kPa) YEE DESCRIPTION e -
- - ' ' 20 4060 80 o
[ FILL - sand and gravel AR
- a N [T 78.66 | -
- . 35/15em ! C
B 50/10cm . X F
- split barrel refusal ' v L
! 1.0 . 12 : FILL : 78.0
- & sand, gravel and clay _ E
- y with some topsoil C
E 10 3 L C
— 2.0 -_—-77.0
C | 335,310,335 AV A 76.71 ] .
L 28 4 -
- Water level Aug.10/04 elev 75.87m -
L—S.t WL . j- / :—76§
E 70,70,95 . 4 5 stiff - P N
- 4 brownish gray CLAY -
L s —75.0
C L
25,25,25 . N soft 7446 ' L
i 2 6 silty gray CLAY e
Cso | N L  PROBING  (Blows/S0c 8)0'» 74,0
X PROBING 73.86 o
o 73,0
- SOIL C
C with low resistance C
X to penetration
C 20 — 720
i 8.0 Borehole continued 70.96 C 5_71-0
LOGGED BY: JML COMPLETION DEPTH: 9.45 m
McROSTIE GENEST ST—LOUIS REVIEWED BY:E.S. COMPLETE: 04/08/05
Ottawa, Canada Fig. No: 5 Page 1 of 2

04 17 11:58AM {STAN!




TEST HOLE NO: 04-3

QUEENSWAY CARLETON HOSPITAL — 2004 B.M.(ELEV 77.25m)geodefic: Spindle top

of hydrant north of oxygen tanks.

PROJECT NO: £-8690

START DATE: 04/08/05

ELEVATION: 78.96 m

SAMPLE TYPE  remouLoen-AuGe, JSHELBY TUBE  D<SPLiT-SPooN  ESSPREBING [1]]no Recovery [ J]core
G e | a
£ COMMENTS 7| o SOIL z
= = o i =
2 = DESCRIPTION s
w ' ® PROBING (Blows/30cm)}® .. | o=
: 20 40 60 80
|- 8.0 = : -
- * L
N SOIL +
with.low resistance * -
9.0 to penetration — 700
5 et ¥
- = . \\\\\4!
N Bottom of hole 69.51 N
- Probing refusal: r
:.10_0 :—69.0
110 :—53;0
__12'0 ;—67.0
130 —66.0
___14.0 ;—55.0
5_15_0 ;—64.0
- 160 * 63.0
LOGGED BY: JML COMPLETION DEPTH: 9.45 m
McROSTIE GENEST ST-LOUIS REVIEWED BY: E.S. COMPLETE: 04/08/05
Ottawa, Canada Fig. No: & Page 2 of 2

04708717 12-00PR (PROBSTD,




QUEENSWAY CARLETON HOSPITAL — 2004 B.M.(ELEV 77.25m)geodetic: Spindle top BOREHOLE NO: (04~8
of hydrant north of oxygen tanks. PROJECT NO: E-8690
START DATE: 04/08/05 , o ELEVATION: 74.36 m
SAMPLE TYPE * JJRemouLDED-AUGER “[SHELBY TUBE DX]SPLIT-SPOON S NW—CASING [[[]no recovery — [J]Na CoRe
, _ - . B VANE Cu (kPa)m
N wiol| B 80 160 240 320 E
= ‘ A VANE Cu REMOULDED (kP =
£ | sMaLPEN. sPT S| § SOIL / ROCK - CRNOUDED ()4 | =
= Sla| = ) 1 E
& | (kPa) N 22| g DESCRIPTION i -
. v . T A — - o
52 20 40 60 80
F O oo FILL = asphalt 4 i
- . FILL = crushed limestone 74.28; L 740
17 NI | | e N -
- 45 ’ 3 . 74.06 C
: FILL- -
" o 15/15¢m v medium and coarse sand with | | C
- 50/13cm X 2 some gravel & traces of clay N
i split-barrel refusal : -
- power auger refusal Bottom of hole 73.09 —73.0
B power auger refusal T
— 2.0 -
i —72.0
: ;
-_3:0. E
N —71.0
- 40 L
3 700
5.0 -
i :—69.0
- 6.0 i
I L 68.0
7.0 C
i :—67.0
- 8.0 L
- LOGGED BY: JML COMPLETION DEPTH: 1.27 m
McROSTIE GENEST ST-LOUIS REVIEWED BY: E S. COMPLETE: 04/08/05
Ottawa. Canada Fig. No: (4 Page 1 of 1
04708717 OB5eAN (RG~ST0)




Ed

QUEENSWAY CARLETON HOSPITAL — 2004 B.M.(ELEV 77.25m)geodetic: Spindle top BOREHOLE NO: (04-9
of hydrant north of oxygen tanks. PROJECT NO: E-8690
START DATE: 04/08/03 ELEVATION: 74.28 m
SAMPLE TYPE  [IREMOULDED-AUGER, JSHELBY TUBE [ SPLIT-SPOON ESNW-CASING [[[]vo recovery [ ]na core
— B VANE Cu (kPa)m
. wlo| B B0 160 240 320 =
== A VANE Cu REMOULDED (kP =
£ SMALL PEN. SPT 5l | B SOIL / ROCK o i e et | E
S | (kPa) N FZ 8 DESCRIPTION I I
wy . i M —
> 204 e g | ™
p O oo FILL = asphalt ’ BER:
- t....FILL = crushed limestone __ 74.20; 740
g };3 W _ 73.98 T
- FILL i
" o 12 medium and coarse sand with C
- 7/15cm 2 some gravel & pieces of broken rock -
r Y 50/5¢m L - 75%
N W Water level Aug.10/04 elev 73.04m e
- split barrel refusal Bottom of hole 79.78 E
E power auger refusal power auger refusal C
— 2.0 ’ r
[ 720
3.0 t
B 710
- E
- 40 5
- 70,0
5.0 -
B E—ag.o
- 6.0 L
. L 68.0
7.0 C
' 670
a0 ' ST O T
LOGGED BY: JML ‘COMPL (1.5 m
McROSTIE GENEST ST-LOUIS REVIEWED BY:E S {COMPLETE: 04/08/03
Ottawa, Canada Fig. No: IS : Page 1 of 1

04/08/11 08:56AN {NQ-STD)




QUEENSWAY CARLETON HOSPITAL — 2004 - | B.M.(ELEV 77.25m)geodefic: Spindle top BOREHOLE NO: 04-10
of hydrant north of oxygen tanks. PROJECT NO: E-8690
START DATE: 04/08/03 ELEVATION: 74.19 m
SAMPLE TYPE  JRewouLDED-AUGER, /JsHELsY Tuge  [X]spum-spoon  ESJNw-casing  [[[]No Recovery [ J]Na Core
~ | VANE Cu (kPa) @
. wlol B B0 160 240 320 e
> =z VANE Ci =
£ | SMALL PEN. SPT [|a| 8 SOIL / ROCK YR e g0 st | Z
= = = E ) =
5 | (kPa) N EZ 8 DESCRIPTION FUSIC ue | 2
w o I hd — =
- 5 20 40 60 80
C FILL - crushed limestone " 40
i 17 73.89 -
i 36 1 -
- FILL r
- sand and gravel with some -
F 21 i f crushed stone 3 -
- 24 2 pieces of crushe - ’ ' —730
: 8 Ns| [T 7288 |4 :
i split barrel refusal = n coarse sand and gravel . ’ -
20 ower auger refugal s 72.39 1 It
: Pover 8% S weathered DOLOMITE : 720
- 72.09 t
N 80 DOLOMITE L
:—3.0 T
L —71.0
- I Botfom of hole 70.59 -
o
B —70.0
: -
i [
— 5.0 T
L - 69.0
6.0 t
i — 68.0
7.0
i - 67.0
- 8.0 i
LOGGED BY: JML COMPLETION DEPTH: 3.6 m
McROSTIE GENEST ST-LOUIS REVIEWED BY: E.S. COMPLETE: 04/08/03
Ottawa, Canada Fig. No: 1 & Page 1 of 1

02708773 07-55AW (NQ-S1D)




QUEENSWAY CARLETON HOSPITAL — 2004

B.M.(ELEV 77.25m)geodetic: Spindle top

BOREHOLE NO: (4-11

PROJECT NO: E-8690

START DATE: 04/08/16

of hydrant north of oxygen tanks.

ELEVATION: 74.09 m

SAMPLE TYPE - [JREMOULDED-AUGER 7[SHELBY TUBE  [<|SPLIT-SPOON  EINW~CASING [[[}No Recovery — []]na core
‘ o ) . B VANE Cu (kPa) B
= Slol & vigr: Culgguouznﬁo sgo £
> 3 . a —
;E/ SMALL PEN. SPT " | 8 SOIL / ROCK BT i g e 3
& SEIR= o] B
5 ke ) [FE| B DESCRIPTION o we | S
- o ' 2 4 e s | ™
°° T FILL -~ asphalt X
E S FILL = crushed limestone __ 74.04 -
- 1% 1 FILL 73.79 -
- sand with some gravel \ -
10 yisem N | T medium dense  73.19 | : -+
T 20 2 silty fine SAND with .
- 11/15¢m 1 traces of gravel -
F " so/sm [F] © | f-Water level Aug.17/04 elev 72.92m fT% :
- split barrel refusal S sandy TILL 72,56 -
C 0 72.53 -
i —72.0
: 100 DOLOMITE C
s 1 . e
i Bottom of hole 71.01 Fo
40
2 :‘70.0
_—-5.0 :——69.0
50 —68.0
:—7.0 _—67.0
. 8.0 L
: LOGGED BY: JML COMPLETION DEPTH: 3.08 m
McROSTIE GENEST ST-LOUIS REVIEWED Y- 5. COMPLETE: 04/08/76
Ottawa, Canada Fig. No: IT Page 1 of 1

04708720 05:44PW (RO-51D)



QUEENSWAY CARLETON HOSPITAL - 2004 B.M.(ELEV 77.25m)geodetic: Spindle top BOREHOLE NO: (Q4-12
of hydrant north of oxygen tanks. PROJECT NO: E-8630
START DATE: 04/08/16 ELEVATION: 73.93 m
SAMPLE TYPE  JERENOULDED-AUGER /[SHELBY TUBE  D<[SPLIT-SPOON  ESNW—CASING [[[]no recovery — []na core
- B VANE Cu (kPo) B ,\
N wo| B 80 160 240 320 =
== A VANE Cu REMOULDED (kP =
£ | SMALL PEN. SPT 75| S SOIL / ROCK 0 e e e | 2
% | (kPa) N EZ| 8 DESCRIPTION USTC  ue o) 2
wy - : i A 1 =
= 20 4 6 8 |
e N FILL —asphalt | -
- eoeeoo FILL - crushed limestone | 73.88; -
- z ‘ 73.63 I
- FILL -
F o SAND with some gravel and —73.0
Y 3/1158°m ) traces of clay | [y
- 9/15cm Lwater level Aug.17/04 elev 72.78m -
e 50/8cm [T| o sandy T 7243 i
- split barrel refusal 72.35 -
L 90 —72.0
- 100 DOLOMITE -
:__ 30 E— 71.0
] N Botfom of hole 70.83 -
2 e E R o
: 5.0 - 69.0
B oo 8.0
; 7.0 67,0
- 80 . | ~ [eso
LOGGED BY: JML COMPLETION DEPTH: 3.1 m
McROSTIE GENEST ST-LOUIS REVIEWED BY: ES. COMPLETE: 04/08/16
Ottawa, Canada Fig. No: (8 Page 1 of 1

04758/ 20 03:44PH (NG-51D)




QUEENSWAY CARLETON HOSPITAL — 2004

B.M.(ELEV 77.25m)geodefic: Spindle top

BOREHOLE NO: 04-13

of hydrant north of oxygen tanks.

PROJECT NO: E-8690

START DATE: 04/08/16

ELEVATION: 745 m

SAMPLE TYPE  JJRenouLbeD-AuGER, 7JsHEwBY TuBE  [XsPuT-spooN  ESINw-casiNg  [[T]no recovery  [[]Na coRe
_ = , B VANE Cu (kPa)m
N ol B 80 160 240 320 s
£ | SMALL PEN. SPT |7|o| 8 SOIL / ROCK A VANE Cu RO ()4 | 2
& =% w . o =
S | (kPa) N BZ| 8 DESCRIPTION PUSTE  Me v bowp | =
i . } * — o
5 20 40 60 80 -
Y ] FILL ~ asphatt . i
! S 74.45 C
! 5/1253cm 1 FILL — 740
- 9/15cm crushed limestone \ -
1.0 T Y e 73.60 | .
- 14 2 FILL C
- Yiw sand and gravel with pieces of - 73%
- 5%//1153?; X 3 crushed stone, traces of . -
- split barrel refusal \ clay and fopsoil [ :
— 2.0 Water level Aug.17/04 elev 73.09m -
- Bottom of hole 72.72 -
720
30 -
- 710
1.0 -
— 700
:
—69.0
- 6.0 -
- - 68.0
7.0 -
B —67.0
F 50 :
: LOGGED BY: JML COMPLETION DEPTH: 1.78 m
McROSTIE GENEST ST-LOUIS REVIEWED BY:E.S. COMPLETE: 04/08/16
Ottawa, Canada Fig. No: 19 Page 1 of 1

02708720 03:44PK RG=STD)




QUEENSWAY — CARLETON CANCER CENTRE B.M.(ELEV 77.25m)geod.: Spindle top of BOREHOLE NO: 05—1
hyd. on west side of main road to boiler PROJECT NO: E-8941
START DATE: 05/12/13 plant north of propane tanks. ELEVATION: 76.97 m
SAMPLE TYPE  [JlRemouLpeD-auced “JsHerByY Tuse  [X]SPUT-SPOON  ES|NW-CASING [[[]no recovery [ ]na core
- ' B VANE Cu (kPa) &
. wi LB B0 160 240 220 =
| = 3 VANE Cu REMOULDED (kP =
£ | SMALLPEN. SPT |[|o| B SOIL / ROCK A Ve G 0L (o | 2
|t - a. - :
= | (kPa) N = Z| B DESCRIPTION R =
w o t L 2 } =
™ 20 40 60 80
Sl ASPHALT . F
- a Mo e FILL -~ sand and gravel _ 76.89: -
i g : 76.67
- FILL ¥
—1.0 2 clay with some topsoil A
- 4 2 i
C 85,95,70 2 75.47 i
- 2 3 stiff to C
20 medium soft —75.0
- silty brownish gray CLAY C
- ¥ 50,65,65 2 il r X
- Wi Z A Water level Dec.14/05 elev 74.57m -
_—_3'0 : ........................................................ .5-74.0
-] 50,50,50 2 X 73.97 i
L 2 5 :
- 50,50,50 2 -
— 4.0 ) 2 6 sofft | ! _—73.0
- - silty gray CLAY C
N 25,25,25 2 -
- 2 7 :
5.0 ' —720
. Bottom of hole 71.77 -
r Power auger refusal C
_—6.0 :—'71.0
70 :—70.0
- 50 , E_eg.o
QT QT ~ LOGGED BY: JML COMPLETION DEPTH: 5.2 m
McROSTIE GENEST ST-LOUIS REVIEWED BY: E.S, COMPLETE: 05/12/13
Ottawa, Canada Fig. No: .2 , Fage 1 of 1

06/01/0% 10:414M (NQ-STD)




G6/C° /09 10:225W (NO-5TD)

QUEENSWAY — CARLETON CANCER CENTRE B.M.(ELEV 77.25m)geod.: Spindle top of BOREHOLE NO: (5-2
hyd. on west side of main road to boiler PROJECT NO: E-8941
START DATE: 05/12/13 piant north of propane tanks. ELEVATION: 76.74 m
SAMPLE TYPE  [IREMOULDED-AUGER, JsHELBY TuBe  D]spur-spooN  ESNwW-casiNG  [T[JNO RECOVERY | JNa CORE
- | VANE Cu (kPa)m
N Kol B 80 160 240 320 =
== VANE Cu REMOULDED (kP =
£ | SMALL PEN. SPT [7|o| B SOIL / ROCK AV e SR eais | 2
[ JE o =
2] &Pa) (N FZ| B DESCRIPTION ustc.  ue. a2
[70] o i B A 1 LTI.J
> % 40 60 80
S ASPHALT RN
- R FILL ~ sand and gravel _ 76.62; -
- 23 \ 76.44 L
¥ I —76.0
10 X
- 4 FILL -
- 5 2 . L
i clay with traces of gravel C
. \ / Y
- " £V "LWater level Dec.14/05 elev 75.10m s
20 i
| 706565 > Mot stitf o 7449 -
r 2 4 medium soft -
- silty brownish gray CLAY 740
T O § i
- 50,50,65 2 73.74 .
- 2 5 i
i | 730
40 i
C soft
. 25,50,25 % . silty gray CLAY ~ 720
50 i
E -
6.0 50/10cm 5= 5 : -
- split barrel refusal Bottom of hole 70.64 -
i - 70.0
E _—69.0
" 80 ' E
1 o LOGGED BY: JML iCOMPLETION DEPTH: 6. m
McROSTIE GENEST ST-LOUIS REVIEWED BY:E.S- ‘COMPLETE: 05/12/13
Ottawa, Canada Fig. No: 3 * Fage 1 cf 1




QUEENSWAY — CARLETON CANCER CENTRE

B.M.(ELEV 77.25m)geod.: Spindle top of

BOREHOLE NO: (05-3

hyd. on west side of main road to boiler

PROJECT NO: E-8941

START DATE: 05/12/12

plant north of propane tanks.

ELEVATION: 78.56 m

SAMPLE TYPE  [JJREMOULDED-AUGER /JSHELBY TUBE  [X]SPLIT-SPOON I NW—CASING [T]no Recovery  []]Na core
— B VANE Cu (kPa)ms
E ; 2 = Q 4 AViﬁEC1?{gMOUZl..4[.7()ED Ego) 8
o u a) A =
£ SMALL PEN. SPT [5|5| B SOIL / ROCK A SN (Fas | 2
= i o — : —
S| (kPa) N =Z 8 DESCRIPTION usic  we oo 2
- ™ 20 40 60 80 -
S FILL - fopsoil A
- 78.41 i
- 5 i
L 5 1 _—78.0
10 4
- - FILL - o
- 4 brownish gray clay -
A 4 3 L
— 2.0 C
- 13 1\
i 16 4 —76.0
- s Mo T 75.56 ;
s 3 5 i
5 ] stiff 1o C 7
i 9 medium soft -
4] wi 2 6 H silty brownish gray CLAY /t - Y
i Water level Dec.14/05 elev 74.48m / -
S 24061 fo — 740
! 2 7 o 5
: - - E
i A 8 4\ v 730
:_6'0 2 soft | : N
- Z 9 silty gray CLAY .
B /A ' — 720
B 2 \ /] E
_—7.0 2 X 10 . < . :-
- , Y ’ \ E—H.Oé
2 R Borehole continued 70.56 ] 3
- 8.0 :
) ' a LOGGED BY: JML {COMPLETION DEPTH: 11.12 m
McROSTIE GENEST ST-LOUIS REVIEWED BY:E. S. 'COMPLETE: 05/12/12
Ottawa, Canada Fig. No: . 4 Fage 1 ¢f 2

96731 /07 10:064K (NQ-51D)



QUEENSWAY — CARLETON CANCER CENTRE B.M.(ELEV 77.25m)geod.: Spindie top of BOREHOLE NO: (5-3
hyd. on west side of main road to boiler PROJECT NO: E-8941
START DATE: 05/12/12 plant north of propane tanks. ELEVATION: 78.56 m
SAMPLE TYPE  JIREMOULDED-AUGEH “|SHELBY TUBE ~ [<SPLIT-SPOON I NW-CASING [[[Jno recovery — [JJna core
. B VANE Cu (kPa)m g
. Wl § _ 80 160 240 320 c
== A VANE Cu REMOULDED (kPa) & | =
£ | SMALL PEN. SPT ||| B SOIL / ROCK e R =
a =T o =
5| owa) ) EE| B DESCRIPTION v we | 2
(%] ! ' Py —
> 20 40 60 80 -
8.0 11 ; : T T L
2 soft C
- 2 12 silty .gray CLAY —70.0
o0 | 50/5cm b= 13 C
i split barrel refusal -
E power auger refusal 58 [~ 69.0
10,0 L
- 95 DOLOMITE :
- ' — 68.0
110 C
C Bottom of hole 67.44 .
¥ —67.0
- .
—12.0 i
X 6.0
- 13.0 C
i —65.0
140 :
:
i —64.0
B I
-~ 15.0 | C
:
- L 630
B |
" 16.0 i S i
LOGGED BY: JML COMPLETION DEPTH: 11.1Z m !
McROSTIE GENEST ST-LOUIS REVIEWED BY:E.5 | ICOMPLETE: 05/12/12
Ottawa. Canada Fig. No: . 5 % Fage 2 of 2 |

06761707 16:07AM {HG-ST0}



QUEENSWAY - CARLETON CANCER CENTRE B.M.(ELEV 77.25m)geod.: Spindle top of BOREHOLE NO: (05-8
hyd. on west side of main road to boiler PROJECT NO: £E-8941
START DATE: 05/12/12 plant north of propane tanks. ELEVATION: 74.95 m
SAMPLE TYPE  [IRevoULDED-AUGER /JSHELBY TUBE  D<JSPLIT-SPOON =] NW—CASING [[[Jno recovery [N core
. | VANE Cu (kPa) B
. Hiol & 80 160 240 320 =
== 3 VANE Cu REMOULDED (kP =
£ SMALL PEN. SPT 5| 5| B SOIL / ROCK e
a ol w =
S | (kPa) NEREEIR: DESCRIPTION T -
o o I hd 1 o
> 20 40 60 80
R ASPHALT . o
- 74.80 i
i 92 L
L 1.0 13 |\ / F“-L. 760
33 >< ) crushed limestone .
C 35 3 -
B / 38/10cm ——Water level Dec.14/05 elev 73.13m N 4
- " e T et —73.0
2.0
- split barrel refusal | .\ DOLOMITE .73'0_0 [
i power auger refusal [} | T TTTTTTTTTTTTTTTTTTTommmmmmmeees 7275 -
: % DOLOMITE .
; 3.0 72 1 6 :__ 72.0
- 89 DOLOMITE -
- il i
" 40 Bottom of hole 71.09 —71.0
[ <o —70.0
6.0 i—sglo
‘_7.0 :—68.0
80 : o 670!
o LOGGED BY: JML COMPLETION DEPTH: 3.86 m i
McROSTIE GENEST ST-LOUIS REVIEWED BY:E S. COMPLETE: 05/12/12
Ottawa, Canada Fig. No: 10 Fage 1 of 1

26/01/07 10:12AK {NG-STD)



PROJECT: 07-1121-0002 RECORD OF BOREHOLE: 07-4 SHEET 1 OF 1

BOREHOLE 07-1121-0002.GPJ HYDROGEO.GDT 3/15/07

LOCATION: See Site Plan BORING DATE: February 1, 2007 DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w o SOlL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m N k, cmis o)
i ® 5 = \ =2 PIEZOMETER
ow | w e} £ 20 40 60 80 10° 10° 10 19° e OR
IE| 2 & |eev |Eiw|e . ' . : : : ' ' 28 STANDPIPE
w9 < ‘{2 |a | @ | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT s5F
82| = DESCRIPTION 2 loeemil 2 |2 £ cuiea . ® U- O W § p INSTALLATION
o o i m |Z S Wp F—————wI 3
@ = @
w 20 40 60 80 20 40 60 80
I Ground Surface 76.92
L Dark brown silty fine sand, some gravel, & |
: raceclay (FUL) _ _ _ ____ _ S .
- Brown sand and gravel, pieces of s g
N  conerete (FILL) S 76.39 ]
- Grey silty sand, some gravel (FILL) 3 0.53 e
A N 2 76.11 ]
X Brown sand and gravel (FILL) S N
— 1| | [Darkbrown SLTY CLAY withsand 7585 .
" Very stiff grey brown SILTY CLAY with 107 50 E
N sand seams (Weathered Crust) ¥ loo| ™ ]
i 75.40 ]
- Loose grey brown SILTY fine SAND, 13 7524 g
- “lrace clay 1.68 50 i
[~ Firm to stiff grey brown SILTY CLAY with 2 [pof 4 ]
-, sand seams -
- £ | ]
2
B & ]
N |z A
S 3 10| " :
O 35 R rage| | ]
I P Eé Firm grey SILTY CLAY with sand seams 200] | 3
R E 4
R g 4
B 50 A
3 4|gal 1 ]
- ¢ 7280| |50, .
- Loose grey SILTY SAND, some gravel, P4 442 Bo 1
- trace clay (GLACIAL TILL) LN E
N HiTl - ]
- 3 .‘24 - =
C e g ]
[ I (o3 ]
- ° 2zl 7]
- D b " — N
K LA -~ 50 1
N N 7 Do '™ ]
5 Grey DOLOMITE BEDROCK o2 551 1
- = 1
B = N
— o ;35 8 R oof |e2 84 ) .
i = N
- :EE R
N Ele ] —| S & & 1
K Qs 2=} = = bt
B 210 [ .4 4 a T
SENHE = L 1
5 EE: 4
|- 7 ] ]
5] NQ B
: EEE g RC DD 100 67 51 ]
- = :
: = ]
i 221 6920 3
- End of Borehole 7.72 7
T -]
B Water level in b
[ open hole at ]
B elev. 72.14m R
3 during drilling B
. .
I -
DEPTH SCALE LOGGED: R.L
Golder
1:50 ASssociates CHECKED: J.L.




PROJECT: 07-1121-0002 RECORD OF BOREHOLE: 07-6 SHEET 1 OF 1

LOCATION: See Site Plan BORING DATE: February 7, 2007 DATUM: Geodetic
SAMPLER HAMMER, 64kg; DROP, 760mm PENETRATION TEST HAMMER, 64kg; DROP, 760mm

RESISTANCE, BLOWS/0.3m N\ &, cm/s
\

20 40 60 80 1?" 10° 19* 10°
1

SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT

Cu, kPa remV.® U-0O
wpb———oeW g wi
20 40 60 80 20 40 60 80

PIEZOMETER
OR
STANDPIPE
INSTALLATION

SOIL PROFILE SAMPLES | DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY, I

ELEV.
DEPTH
(m)

METRES

DESCRIPTION

DEPTH SCALE
BORING METHOD
ADDITIONAL
LAB. TESTING

STRATA PLOT
NUMBER
TYPE
BLOWS/0.3m

Ground Surface 77.13
Grey brown sand and gravel (FILL) 0.00

7672 Gravel

Grey brown sandy silt, trace gravel and R 0.41

organic matter (FiLL) S -
X 76.37

Grey brown SANDY SILT §il5 0.76 50

pSo%e
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e
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TR
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S
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95,
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35
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XX
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35

L3 75.91
Motiled brown CLAY, occasional sand 122
seams
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2elete!

3,
e

=
Lode

vz
X2

50
Do

,.
o4
X

*
e
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X
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o

o
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2

XS
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XK
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5

bts,

s
55

75.00
Very stiff grey brown SILTY CLAY, some 213 Native Backfiit
fine sand seams
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S
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S
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e,

el

RS
002
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%

50
[21¢]
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Power Auger

200mm Diam. (Hollow Stem)
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9.4

.

25

s
e

TRTLS
LR

&
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2

X
X5

7347
Very loose grey SANDY SiLT, trace Shnd 3.66 "
gravel (GLACIAL TILL) 41 \ Silica Sand

R
e

Standpipe

TN

»
1M 72es] _Isol..
End of Borehole 4.44 2]
Auger Refusal

Note: Unable to
find standpipe in
gravel surfaced
parking iot. No
water level
taken.
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BOREHOLE 07-1121-0002.GPJ HYDRQGEQ.GDT 3/13/07

DEPTH SCALE
1:50

GGED: D.W.M.
Golder Lo
Associates CHECKED: J.L.




BOREHOLE 07-1121-0002.GPJ HYDROGEQ.GDT 3/15/07

PROJECT: 07-1121-0002

LOCATION: See Site Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: 07-10

BORING DATE: February 1, 2007

SHEET 1 OF 1

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w (8] SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m N k, emis L0

O = \ 2z PIEZOMETER

QOur | o] & 20 40 60 80 10°  10° 100 10° &5 OR

E|: & leey. |§|w|g ' ' ' : , ; ' ! =1 STANDPIPE

g ] o < 10 {a || SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT sE

A DESCRIPTION g loeemiz 12| 2] cu.vpa emV. @ U- O S INSTALLATION

w 4 < > 2 Wi W &<

o o £l m |2 9 p - Wi

@ b o
%) 20 40 60 80 20 40 60 80
L 5 Ground Surface 7493
| ASPHALTIC CONCRETE ]
- Grey crushed stone (FILL) .10 ]
N ' 74.40 1
- | Brown sand and gravel, trace to some 053 o
[ 5|3l claylavers(FILL)__ __ _ _ _ _ __ 7447 .
3 5 £| Grey brown silty clay, trace sand (FILL) % 0.78 50 ]
e 1 b 473010 1 [ o] 6 -
- % g: Loose brown sand and gravel (FILL) 4 7376 |
[ & |'g [Toose grey SANDY SILT, trace clay Ei T N
N E q N
n & ] 7341 ]
- Firm grey SILTY CLAY with sand seams 152 i
- 2 |[5a]8 R
| 73,00 1
- 2 End of Borehole 103 —
A Auger Refusal ]
A Borehole dry ]
| upon completion -
B of drilling ]
- -
I J
— 5 -
- 6 ]
- 7 ]
[ & -
- .
. _
DEPTH SCALE : LOGGED: R.L
FGolder
1:50 LZAssociates CHECKED: JL.




BOREHOLE 07-1121-0002.GPJ HYDROGEQ.GDT 3/7/07

PROJECT: 07-1121-0002
LOCATION: See Site Plan

SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE: 07-12

BORING DATE: January 29, 2007

SHEET 1 OF 1

DATUM: Geodetic

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

o DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w o} SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m N k, cmis L0

2ol & . \ 22 PIEZOMETER

Ow | w o) E 20 40 60 80 w0t 10° 10t 10° sE OR

? g = T ELEV El w|e - " L L L ! ! L g & STANDPIPE

cwl o < ‘{00 |@ | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT a5

3% | 2 DESCRIPTION % [oerHiS | & | cukpa remV.® U- O w 84 INSTALLATION

o o el m |2 9 Wp ————6F———— Wi <q

@ = @
2] 20 40 60 80 20 40 60 80
L o Ground Surface 77.38
5 TJOPSOQIL 005 ]
- Brown fine sand and gravel (FILL) 4
I B I 7677] 1 |AS. ]
3 Loose brown sandy silt, some clay, trace 0.61 .
| gravel (FILL) 1 i
! 2 %10 7
- 76.11 ]
3 Stiff to very stiff grey brown SILTY CLAY 127 ] 1
- £} with brown fine sand seams (Weathered || ]
- &1 Crust) 4
B 12 i
B 515 50 ]
B 5 2 3 [pol 8 :
-t gl | 3
- £ia ]
B £ || _
£
N g ]
50
L. 4 4 =
X 74.64 bo ]
- Loose to dense grey SILTY fine SAND 274 E
— 3 || ]
[ Y J
B 50 _
3 5 oo 1 N
- -+ 50 -
- 73428 po 199 N
4 End of Borehole 3.96 =
3 Auger Refusal R
| Water level in .
[ open hole at ~
B elev. 74.18m -
B upon completion 1
5 of drilling 7
I ]l
| & -
- .
|~ 5 ]
— o ._—
L 20 _'
DEPTH SCALE LOGGED: R.L
1:50 CHECKED: J.L.




BOREHOLE 0711210002-7000.GPJ HYDROGEO.GDT 10/16/08

PROJECT: 07-1121-0002-7000
LOCATION: See Site Plan
SAMPLER HAMMER, 64kg; DROP, 760mm

RECORD OF BOREHOLE:

BORING DATE: July 30, 2008

BH 08-307

PENETRATION TEST HAMMER, 64kg; DROP, 760mm

SHEET 1 OF 1
DATUM: Geodelic

1

50

o DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,
w |8 SO PROMLE SAMPLES | RESISTANCE, BLOWS/03m K, om/s Lo
2o E = § 2z PIEZOMETER
a4 o & 20 40 60 80 10° 0% 10® 10° &L OR
Em = Z | eiey, |8 | w s 4 # } : . = y I =3 STANDPIPE
Ic] < oo SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT a"=
&= % DESCRIPTION £ [oerm| 2 | [ 2] Cu.kpa emV.® U- O § INSTALLATION
a z g b g wWp ———e——w
- @ n 20 a0 60 &0 10 20 30 40
L o Ground Surface 77.44 T
L Dark brown sandy clay and organics 0. ]
- (FILL) 7704 .
E Very stiff grey brown SILTY CLAY with 0.3 : 3
- silty fine sand seams (Weathered Crust) Flush mount §/ -
i prolective N b
i - |casing 5
= 1 = 50 -
- § "|po| @ g
of w
[ g g —
B 5 75.70
N a| Loose to compact grey SANDY SILT, 1.08) 50
N E| some gravel (GLACIAL TILL) ?loo| ¢
= 2 2
N g [ | Cement Grout
B 50
N 3|50l @
[ - —
B 3
= = v radof ] 50
4 == Slightly weathered grey brown : 3
B DOLOMITE BEDROCK, with brown .
[ sandstona seams v c1|HS(oo| [100] |os 80
[~ s E
i : c2|HQfoo| |er a8 a0
- 1| - ma i 72,87
R Fresh, grey DOLOMITE BEDROCK, z 451 4
5 occasional brown sandstone layers and [
- bands £ Ha
—~ 5 z c3fps oo 100 100 100
. g é z E g 63 mm Diam
= § E o & ] Schedule 40
— T Q o a f
- 8 g g - c4 gg oD = |o0| v | oo| e | o6 Fips N
- : . |Ha
- G 1 1
# £ 5| e |00 00 o o
L 8 E
B £ co[f81on| froo] [10of |10 ]
L - 8880 .
- End of Borehole 8.4 E
T WL in standpipe ]
. o atElev. 76.88m b
K on Aug. 286, o
R 2008 e
— 10 —
DEPTH SCALE LOGGED: PAH.

CHECKED:%
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McROSTIE SETO GENEST /"I«" //{b £

& Associates Ltd. — & Associés Lteé
CONSULTING ENGINEERS — INGENIEURS CONSEILS

OTTAWA, ONT.
RIG NO. = DATE //.(;/ ?0/7"5’ JoBNO.E-L I/ YD
PILE TYPE __Z £Z A3/~ JOB LOCAT|ONQ£/‘/ Cﬁ’/.( Ao~ = xu
PILE SIZE E58 £ 9 g JOB INSPECTOR /'1./ /?,QAA/J
HAMMER L BS. ino DROP HT. “9/' JOB ENGINEER /‘7/ SE T
VOL. BUCKET e e PILING CONTR. __/R'E Nl g
DRIVE TUBE o PILING SUPT. _ (2 v L& V9 (S E LI
C AKX AL
SlieE NUM$ER THIC.K-‘T’D/JS Dgé\g{:f LSLIE;EH 27 7 /-’E/fo/’ﬁ /ﬂ/\/|7r¢/£3/_;_—
, wWenw | Eumesy BMWAIREFUIRETAPIREN € 7 1S
7 Y195 |.43s )/a /6-8 /5-3 2389 5 le | o |z0f
U _s¢ X 195 |.43s |, /0 /5’9" /375 R3gl7'| &5 |o|o | 2/73"
e /8 |95/ | 435 o 076°8 135 (2385 | 5 [ o | o 2)- 3
: /] 1 i "
ae /7 W N9% | 43570 /e, /3-"4 238'3 6 o | °2 |227p
) J '
W 33 & 9% | 435|770 |6 AN 2384015 |o |0 228"
W 34 % 1973 | 35| s70 /6210|137 o' 23928 S |0 | 0 |227,7
W 36 4 1973]|.435|/70 1020 /.5"/" 238's| 5 |o| o 2.2 p
d 35U 9% 435|170 ol 44 23853 5 [0 |0 |5072
W 37 4 195|438 s00 gl list )" |azgls]| 5 [ o | © 202
20 & 978|435 170 ;20|27 o4zl 6 | & | o /923
8 20 X |9k | 43¢ 70 |41l s a0l | 5 Yl © |r5-3"
0 22 ¥ (955|435 |70 14" iplialaiis| 5 o] 0 272y
e so0 M 95| 35|70 iald Lol 24102 S | Yl © |2/ly
0 17 & |9/ 35| sr0 130" Z- 1 [242:1| 5 [0 | O | 2,07
w2 993935 10 |3!9" /0-’5' +z-"“ § e |9 |ycde”
» 'l :
e 25" 198|435 70 1308 |t o oani 5 [0 | © /5 ¢
27 T 95/| 935 0013 L0 it 6 |6 | o ,-'/5-’4'
26 9% 45500 1308 75 et & 1o | 0 /22"
w 58 |7 435 100188 15! 2370l 5 [0 | o 2/- o
Dke "'P 76‘8 ,1/3.5' 770 ,8_'7" /41 " 237-2 5' ._f/{‘ O /?‘/’2 Y]

COMMENTS 7o 272y 2 0. Zo DA77 2R

Jy Y73 v 7



& Associates Ltd. — & Associés Lteé

McROSTIE SETO GENEST

%4%

CONSULTING ENGINEERS — INGENIEURS CONSEILS

OTTAWA, ONT.
DATEM‘ 4ZZ.LJOB NO£ ZEZQ

RIG NO. =

PILE TYPE Tl A3 JoB LOCAT|0NM.&2Z£LAZ@__&L
pILE SIZE _ & V& :." 9 Yz JOB INSPECTOR L+ S ALLLS
HAMMER LBS. _, 3.9 ¢ DROP HT. ’ f" S % 0B ENGINEER A SE7o

vOL. BUCKET — RILING CONTR. /3 &N "’4

DRIVE TUBE P PILING SUPT. '

__A - AclTyrity smiy S8 Touls ,?ggg' B

54 ﬂ’i”_;:jM:R THIc RO < DRIVNG | PILE |30 7 FEA/;"/"/::P"/OM' i
A | e | S———- ELEV | EFUs|Bwon RETAPILENET HS
e 57 N 99| 435 | 10 1827 yettii l237li 0 | 6 | o ,Zﬂ—/ 3
s % 9| 435 110 J7l8 15710 123822) 0 |6 | 0 | 22'g
Wy ¥\ 95| 435 110 719" 1270 |2382] Y| 6 | © ,30”5’
0t 4¢ ¥ 96| 435 | 1/0 /795/5’:5' 2384l 0 |6 | o |2/7¢"
Wx 43 % |75 435|170 Y779 /(;,—' leaztel el b | o | 2/70
w47 X\l 43S |10 178 150 0|287:8] 0 |6 | 0 |1879"
W 47 Xlospl.azs |0 l17/9" 1520 |237°¢l o |6 | 0 7879
W g Wlal43 | o 1420 1222|2404 o |6 | 0 | 2/70
we o ¥ |9%|.435 |1/0 147 niz.-’ a1 /| e 6| o 17z
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e vy M 9%l a3 | S e yziolaselsl o |8 0 119240
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JOHN D. PATERSON & ASSOCIATES LTD.

Consulting Engineers & Geologists
Soil Investigations

Inspection & Testing Services
Damage Claims

CONCRETE REPORT

Offices & Laboratory
1479 Laperriere Ave.
Ottawa, Canada K1Z 758
Telephone (613) 728-3505

REE%I? 1NO.

CLIENT

#citostia, Sato, Genest & Assoe. Ltd.

PRELIMINARY

Aug. 8, 1973

ADDRESS

393 Ball Street, Ottawa

FINAL DATE

August 29/73

JOoB

B~2910

AT

LOCATION IN WORK

Tube Plilea

CONCRETE SAMPLED BY

EXINENE Client

TIME

2100 Pels

DATE CYLINDERS CAST

31, 1873

Béum

"fi00

CONCRETE BY

CLASS

5000

MIX DATA

CEMENT

WATER

CONCRETE TEMP.

°F
FINE AGG. ADMIXTURE STONE SIZE
3/4% IN
COARSE AGG. PERCENT AIR APPROXIMATE SLUMP
& IN.

COMPRESSIVE STRENGTH

POUNDS PER SQUARE INCH

AGE AT TEST (DAYS) I

28 20

LAB. STORED SPECIMEN
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