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Executive Summary

EXP Services Inc. (EXP) is pleased to present the results of the preliminary geotechnical investigation
recently completed for the proposed development of the site located between the Sir John A. MacDonald
Parkway and Burnside Avenue, and Forward Avenue and Slidell Street in the City of Ottawa, Ontario
(Figure 1). Written authorization for EXP to conduct the civil engineering services (preliminary
geotechnical investigation, adequacy of public services and tree conservation) is provided under
Purchase Agreement No. 589765 and the Purchase Order No. 004730-2 dated March 9, 2018. The
assessment of civil engineering services and tree conservation are undertaken concurrently with this
investigation and will be presented under separate cover.

It is our understanding that conceptual plans call for the site to be divided into four (4) separate buildable
lots (identified as Lot Nos. 1 to 4) and an open green space. Design details regarding the proposed
development on each lot were not known at the time of this preliminary geotechnical investigation.

Based on a review of available background information, the east portion of Lot No. 3, the northerly two-
thirds of Lot No. 4 and the westerly portion of the open space are historical filled-in areas of the Ottawa
River’s Lazy Bay. Published geology maps indicate that the Gloucester fault runs approximately through
Lot No. 4.

Available information indicates that major deep municipal services run through the site. These existing
services include two storm trunk sewers (West Transit Storm Sewer and the Central North Hintonburg
Storm Sewer), a 1981 mm diameter watermain, 200 mm and 300 mm diameter sanitary services. Some
of these services run along Hinchey Avenue, between Lot Nos. 2 and 3 and through the green space site.

The preliminary geotechnical investigation comprised of drilling four (4) boreholes to depths ranging from
2.9 m to 24.1 m and the excavation of thirteen (13) test pits to depths of 0.3 m to 3.2 m below existing
grade. The boreholes and test pits were located on Lot Nos. 1 to 4. Test holes could not be undertaken
at the green space parcel of land due to potential conflict with an underground service that could not be
located by the public utilities.

The borehole and test pit information revealed that the subsurface soil conditions consist of
heterogeneous fill underlain by glacial till and shallow limestone bedrock at 1.0 m to 1.9 m depths
(Elevation 62.0 m to 58.0 m). The fill at Lot No. 4 and within the historical filled-in area of Lazy Bay
extends to 7.4 m depth (Elevation 49.8 m), and the glacial till was contacted beneath the fill at 7.4 m
depth (Elevation 49.8 m). The glacial till at Lot No. 4 is deep compared to other lots and is likely due to
the presence of the Gloucester fault located within the property. The groundwater level was measured at
1.6 m to 2.3 m depths (Elevation 61.2 m to 57.6 m).

Based on an overall review of the borehole and test pit information, it is considered that building
development of Lot Nos. 1 to 3 is considered feasible and should be relatively straightforward for building
lots having shallow bedrock conditions. Lot No. 4 is considered to be more problematic and challenging
for building development due to the presence of the deep fill from the historical in-filling operations of
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Lazy Bay, potential for high groundwater level within the in-filled area of the lot, and deep glacial till likely
resulting from the presence of the Gloucester fault.

The geotechnical engineering comments and recommendations provided below and in this report are for
preliminary guidance for the proposed building development of each lot. Once design details are
available, it is recommended that additional detailed geotechnical investigations be undertaken at each
lot to define the depth to bedrock and engineering properties of the bedrock, provide additional
groundwater level measurements and update the geotechnical engineering comments and
recommendations provided in this preliminary report. The additional investigation for Lot No. 3 should
extend into the in-filled Lazy Bay area as the fill thickness may be greater than elsewhere on the lot,
which may impact the proposed development.

For Lot No. 4, it is recommended that the additional detailed geotechnical investigation delineate the
limits of the in-filled area and the Gloucester fault and provide detailed geotechnical engineering
comments and recommendations regarding the management and treatment of the fault and in-filled area
for the proposed building development.

A geotechnical investigation should be conducted at the parcel of land identified as the green space since
test holes could not be undertaken as part of this preliminary geotechnical investigation due to the
potential conflict with an existing underground service that could not be located by the public utilities.

Site class has been classified as Class C for seismic site response in accordance with Section 4.1.8.4 of
the 2012 Ontario Building Code for Lots 1 to 3. The site classification may be increased by conducting
shear-wave velocity measurements at the lots. Liquefaction potential of subsurface soils is not
considered an issue for Lot Nos. 1 to 3. As part of the detailed geotechnical investigation for Lot No. 4,
shear-wave velocity measurements should be undertaken to assess the impact the presence of the deep
fill and glacial till and the fault line may have on the site classification for seismic site response and the
liguefaction potential of the subsurface soils. Depending on the results from the geotechnical
investigation, shear-wave velocity measurements may be required for the green space.

There is no grade restriction for Lot Nos. 1 to 4. The grade-raise restriction for the green space will have
to be assessed during the geotechnical investigation of the property.

For Lot Nos. 1 to 3, proposed buildings may be supported by strip and spread footings set on sound
limestone bedrock below any weathered and detached zones of the bedrock and may be designed for a
factored geotechnical resistance at Ultimate Limit State (ULS) of 1 MPa. Settlements of the footings
designed to the factored geotechnical resistance at ULS and properly constructed are expected to be
within the normally tolerated limits of 25 mm total and 19 mm differential movements. For Lot No. 4 and
the green space, the additional detailed investigation should establish the depth of fill, glacial till and
bedrock and provide feasible foundation options such as deep foundations and/or soil densification and
an assessment of the feasibility of slab-on-grade design.
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In areas where existing deep municipal services exist, it is recommended that the location and depth of
these services be confirmed and compared with the proposed building locations to determine the impact
these services may have on the proposed building location and design. For example, buildings may need
to be located away from the services and/or deep foundation options such as piles or caissons may need
to be taken into consideration for foundation design. Once the information regarding the existing
municipal services becomes available and is confirmed, this office should be contacted for review and
additional recommendations if required.

The lowest floor slabs of the proposed structures at Lot Nos. 1 to 3 may be constructed as slabs on
grade. Perimeter and underfloor drains may be required for the proposed structures.

Subsurface walls should be designed to resist lateral earth pressure for static loading conditions as well
as for seismic (dynamic) loading conditions.

The excavations at the site may be undertaken as open-cut provided they meet the requirements of the
Ontario Occupational Health and Safety Act (OHSA). Seepage of the surface and subsurface water into
the excavations is anticipated and it should be possible to collect any water entering the excavations in
perimeter ditches and to remove it by pumping from sumps.

All fill required to backfill footing trenches, service trenches, beneath slabs on grade and against the
subsurface walls would have to be imported and should preferably conform to the requirements of the
Ontario Provincial Standard Specifications (OPSS). The on-site fill is not considered suitable for re-use as
backfill under structural elements and should be managed as per the comments and recommendations
provided in the referenced environmental reports. The on-site fill may used as fill in landscaped areas, if
acceptable to remain on-site from an environmental perspective.

The above and other related considerations are discussed in greater detail in the report.
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1 Introduction

EXP Services Inc. (EXP) is pleased to present the results of the preliminary geotechnical investigation
recently completed for the proposed development of the property located between the Sir John A.
MacDonald Parkway and Burnside Avenue, and Forward Avenue and Slidell Street in the City of Ottawa,
Ontario (Figure 1).

The preliminary geotechnical investigation forms part of the engineering and landscaping services
required to support the National Capital Commission (NCC) application to change the land use of the
subject property for future development as diplomatic mission sites. The preliminary geotechnical
investigation is defined under the civil engineering services assignment awarded to EXP, which also
includes assessing the adequacy of public services and providing a tree conservation report. Written
authorization for EXP to conduct the civil engineering services (preliminary geotechnical investigation,
adequacy of public services and tree conservation) is provided under Purchase Agreement No. 589765
and the Purchase Order No. 004730-02 dated March 9, 2018. The assessment of civil engineering
services and tree conservation are undertaken concurrently with this investigation and will be presented
under separate cover.

It is our understanding that conceptual plans call for the site to be divided into four (4) separate buildable
lots (identified as Lot Nos. 1 to 4) and an open green space. The area of the four (4) lots range from
5,005 m? to 6,843 m? and the area of the open space will be 5,131 m2. Design details regarding the
proposed development on each lot were not known at the time of this preliminary geotechnical
investigation.

Available information indicates that major existing deep municipal services run through the site. These
services include two storm trunk sewers (West Transit Storm Sewer and the Central North Hintonburg
Storm Sewer), a 1981 mm diameter watermain, 200 mm and 300 mm diameter sanitary services. Some
of these services run along Hinchey Avenue, between Lot Nos. 2 and 3 and through the green space site.

The preliminary geotechnical investigation was undertaken to:

a) Establish the subsurface soil, bedrock and groundwater conditions at the borehole and test pit
locations shown in Figure 2;

b) Classify the site for seismic site response in accordance with the requirements of the 2012 Ontario
Building Code (OBC) and assess the potential for liquefaction of the subsurface soils during a
seismic event;

c¢) Comment on grade raise restrictions;

d) Make recommendations regarding the most suitable type of foundations, founding depth and
bearing pressure at serviceability limit state (SLS) and factored geotechnical resistance at ultimate
limit state (ULS) of the founding strata and comment on the anticipated total and differential
settlements of the recommended foundation type;
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e) Discuss the feasibility of constructing the lowest floor slab as a slab on grade and provide
comments regarding perimeter and underfloor drainage systems;

f)  Provide lateral earth pressure for basement walls;
g) Comment on excavation conditions and de-watering requirements during construction; and
h) Discuss backfilling requirements and suitability of on-site soils for backfilling purposes.
The comments and recommendations given in this report are preliminary in nature. Additional detailed

geotechnical investigations are recommended for each lot, once design details of the proposed
development are made available.
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2 Background Information

The following previous environmental reports were completed by Trow Associates Inc. (now EXP
Services Inc.) for the National Capital Commission (NCC) regarding the subject property (site) and were
used as reference in the preparation of this preliminary geotechnical report:

e Surface Soil and Groundwater Monitoring Program, Burnside Site, Ottawa, ON. (Property
Asset #95979) dated January 2010 (Trow Project No. OTEN00020038S); and

o Enhanced Phase | Environmental Site Assessment (ESA), Ottawa River Parkway, Ottawa, Ontario,
Property Asset # 95979, (Section E) dated December 2008 (Trow Project No. OTEN000194061)

The above-noted reports provide comments and recommendations regarding the environmental condition
and management of the subsurface soil and groundwater at the site.

Based on a review of the above reports, relevant information used to prepare this preliminary
geotechnical investigation includes the following:

e Based on the findings from the Phase | ESA, the east portion of Lot No. 3, the northerly two-
thirds of Lot No. 4 and the westerly portion of the open space are historical filled in areas of the
Ottawa River’'s Lazy Bay. Aerial photographs indicate that Lazy Bay originally extended south,
almost to Burnside Avenue as shown in the 1928 background photograph, Figure 3. The south
portion of the bay was filled in from 1951 to 1966 and the Sir John A. MacDonald Parkway was
constructed over the filled in area.

e Two (2) waste disposal sites were located at Burnside Avenue and Slidell Street and nearby
Bayview Road and Slidell Street.

Reference is made to the above noted reports regarding the environmental condition of the subsurface
soil and groundwater at the site.
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3 Geology of the Site
3.1 Surficial Geology

Review of published geology maps indicates the site is covered by a thin veneer of glacial till comprising
of silty sand to sandy silt with gravel. Generally, the depth of the glacial till is expected to be less than
5 m. The Lazy Bay in-filled areas of the lots and open space are anticipated to consist of fill that may
extend to depths greater than 5 m.

3.2 Bedrock Geology

Review of published geology maps indicates the site is underlain by shallow limestone bedrock of the
Lindsay formation. The limestone bedrock may contain interbeds of calcarenite and shale. The
Gloucester fault is located approximately in the western portion of Lot No. 4 as shown in Figures 2 and 3.
The fault may have a bearing on the development construction at Lot No. 4.
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4 Site Description

The subiject site is a vacant parcel of land located on the south side of Sir John A. MacDonald Parkway,
north side of Burnside Avenue, east of Hinchey Avenue and Forward Avenue and west of Slidell Street in
the Mechanicsville sector of the City of Ottawa. The site is located approximately 200 m south of Ottawa
River's Lazy Bay and the Sir John A. MacDonald Parkway. The site is currently divided into four (4)
buildable lots and one (1) open space area as shown in Figure 2.

The ground surface of the site is generally at two elevations; a higher plateau on the western side, which
includes Lot Nos. 1 and 2 (Elevation 59.17 m to 63.49 m) and a lower plateau on the eastern side, which
includes Lot No. 4 and the open space (Elevation 56.79 m to 57.36 m). The topography of Lot No. 3
slopes down towards the east from Elevation 60.27 m and 62.37 m to Elevation 59.78 m. The ground
surface of Lot No. 1 gently slopes down in the northwest direction from Elevation 62.18 m to 59.17 m.

The site is primarily grass covered with groups of trees across the site. Cobbles and boulders are

scattered on the ground surface of the site. A small gravel parking lot exists at the entrance to the site
located north of the Carruthers Avenue and Burnside Avenue intersection.

s “exp.
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5 Procedure

The fieldwork for the preliminary geotechnical investigation was undertaken between March 29, 2018 and
April 5, 2018 and consisted of drilling four boreholes (Borehole Nos. 1 to 4) and excavating 13 test pits
(Test Pit Nos. 1 to 13) at the locations shown on the Test Hole Location Plan, Figure 2. A summary of
the test hole locations is shown in Table .

Table I: Summary of Borehole and Test Pit Locations

Lot No. Test Pit Number Borehole Number
1 1-3 1
2 4-7 2
3 8-10 3
4 11-13 4

Borehole Nos. 1 to 3 were advanced to termination depths of 2.9 m and 4.3 m depths. Borehole No. 4
was advanced to a dynamic cone refusal depth of 24.1 m below existing grade. The test pits were
excavated to bucket refusal and termination depths from 0.3 m to 3.2 m below existing grade. The
fieldwork was supervised on a full-time basis by a representative from EXP.

The locations and geodetic elevations of the boreholes and test pits were established on site by EXP and
are shown on the Test Hole Location Plan, Figure No. 2. Prior to commencement of the fieldwork, the
test hole locations were cleared of any underground services by a local cable locating company. The test
hole originally located in the open space area cold not be undertaken due to the potential conflict with an
underground service that could not be located by the public utilities.

The boreholes were drilled using a CME-75 track-mounted drill rig owned and operated by a local drilling
contractor. The boreholes were advanced through the soil to auger refusal depths of 1.0 m to 1.9 m by
power augering techniques. The boreholes were advanced further by core drilling the fill, glacial till and
bedrock using NQ-size core barrel. Careful records were kept of the wash water return, the colour of
wash water, and any sudden drops of the drill rods during coring operations. Within the glacial till of
Borehole No. 4, a standard penetration test (ASTM 1586) was undertaken at 11.8 m depth and the soil
sample retrieved by the split-barrel sampler. Dynamic cone penetration test (DCPT) was conducted from
24.0 m to cone refusal depth of 24.1 m in Borehole No. 4.

Standpipes consisting of 19 mm diameter slotted PVC pipe were installed in Borehole Nos. 1 to 3 for
long-term monitoring of groundwater levels. The standpipes were installed in accordance with EXP
standard practice and their installation configuration is documented on the respective borehole log.

The test pits were excavated with a Case rubber-tired backhoe. Grab samples of the soils encountered

were collected from selected depths within some of the test pits. Groundwater level observations were
made in each test pit during and upon completion of excavating operations. Upon completion of

6 '-‘7'exP.
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excavating operations, the test pits were backfilled, and the backfill was nominally packed in place using
the backhoe bucket.

Upon completion of the fieldwork, all the soil samples and rock cores were transported to the EXP
laboratory located in the City of Ottawa. All soil samples and rock cores were visually examined in the
laboratory by a senior geotechnical engineer for textural classification. The engineer also assigned the
laboratory testing, which consisted of the performing the following tests on selected soil samples and rock
cores. All tests were conduced in accordance with the American Society for Testing and Materials
(ASTM).

Natural Moisture CONteNt...........ccuii i 11 tests

GrainN-SiZE ANAIYSIS ...cceee i e e 6 tests

Unit Weight and Unconfined Compressive Strength Tests on Rock Cores ............... 6 tests
<
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6 Subsurface Conditions and Groundwater Levels

A detailed description of the subsurface soil, bedrock and groundwater conditions determined from the
boreholes and test pits are given on the attached Borehole and Test Pit Logs, Figure Nos. 4 to 20
inclusive. The borehole and test pit logs and related information depict subsurface conditions only at the
specific locations and times indicated. Subsurface conditions and water levels at other locations may
differ from conditions at the locations where sampling was conducted. The passage of time also may
result in changes in the conditions interpreted to exist at the locations where sampling was conducted.
Boreholes were drilled and test pits were excavated to provide representation of subsurface conditions as
part of a geotechnical exploration program and are not intended to provide evidence of potential
environmental conditions.

It should be noted that the soil boundaries indicated on the borehole and test pit logs are inferred from
non-continuous sampling and observations during drilling and excavating operations. These boundaries
are intended to reflect approximate transition zones for the purpose of geotechnical design and should
not be interpreted as exact planes of geological change. The “Note on Sample Descriptions” preceding
the borehole and test pit logs form an integral part of this report and should be read in conjunction with
this report.

A review of the borehole and test pit logs indicate the following subsurface soil conditions with depth and
groundwater level measurements.

6.1 Topsoil

A 50 mm to 150 mm thick surficial layer of topsoil was encountered in Test Pit Nos. 1 to 3, 7 to 9 and 11
to 13.

6.2 Fill

Fill was contacted at ground surface and beneath the topsoil layer in all the test pits and in Borehole No.
4. The fill extends to depths ranging from 0.2 m to 1.7 m depths (Elevation 62.0 m to 55.7 m). The fill in
Borehole No. 4 located within Lot No. 4 and within the filled-in area of Lazy Bay extends to a 7.4 m depth
(Elevation 49.8 m). The fill is a heterogenous mixture of silty clay, silty sand, gravel, cobbles, boulders,
angular blast rock pieces and roots with debris consisting of asphalt, brick, concrete, glass, metal and
wood pieces. The natural moisture content of the fill is 5 percent to 31 percent.

The results from the grain-size analysis conducted on selected samples of the fill are summarized in
Table Il. The grain-size distribution curves are shown in Figures 21 to 24.
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Table Il: Summary of Grain-Size Analysis — Fill Samples

Test Pit No. Sample No. Depth (m) Gravel (%) Sand (%) Fines (%)
TP-5 GS1 05-1.0 50 22 28
TP-9 GS1 05-1.0 61 27 12
TP-11 GS1 06-1.2 47 32 21
TP-13 GS2 20-25 39 49 12

Based on a review of the results of the grain-size analyses, the soil matrix of the fill may be classified in
accordance with the Unified Soil Classification System (USCS) as a silty clayey gravel with sand (GC-
GM) to a gravel with silty clay and sand (GW-GC) to a sand with silt and gravel (SW-SM).

6.3 Glacial Till

Glacial till was contacted beneath the fill in Borehole No. 4 at 7.4 m depth (Elevation 49.8 m) and in Test
Pit Nos. 2, 3, 8 and 12 at 0.2 m to 1.7 m depths (Elevation 62.0 m to 55.7 m). The glacial till in Borehole
No. 4 is deep compared with the test pits and is likely due to the close proximity of the borehole to the
Gloucester fault. The glacial till contains cobbles and boulders. The natural moisture content of the
glacial till is 8 percent, based on one (1) sample from Test Pit No. 2.

The results from the grain-size analysis conducted on selected samples of the glacial till are summarized
in Table Ill. The grain-size distribution curves are shown in Figures 25 and 26.

Table lll: Summary of Grain-Size Analysis — Glacial Till Samples

Borehole No. Sample/Rock Core No. Depth (m) Gravel (%) Sand (%) Fines (%)
BH-4 SS1 11.8-12.4 16 61 23
BH-4 Run 12 18.3-18.6 18 43 39

Based on a review of the results of the grain-size analysis, the glacial till may be classified in accordance
with the USCS as a silty clayey sand with gravel (SC-SM).

6.4 Refusal Depths

Auger refusal was met at 1.0 m to 1.9 m depths (Elevation 61.6 m to 58.0 m) in Borehole Nos. 1 to 3 and
cone refusal (from the dynamic cone penetration test) was met at 24.1 m depth (Elevation 33.1 m) in
Borehole No. 4. Bucket refusal was met in Test Pit Nos. 1 to 10 and 12 at 0.3 m to 2.6 m depths
(Elevation 61.9 m to 55.4 m). The refusal depths occurred on inferred boulders or bedrock.

o
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6.5 Limestone Bedrock

The presence of the bedrock was confirmed at 1.0 m to 1.9 m depths (Elevation 61.6 m to 58.0 m) in
Borehole Nos. 1 to 3 by coring the bedrock to depths ranging from 2.9 m and 4.3 m (Elevation 59.2 m to
54.9 m). Bedrock was contacted in Test Pit No. 7 at 1.5 m depth (Elevation 62.0 m) and it was possible
to excavate 200 mm into the bedrock to 1.7 m depth (Elevation 61.8 m).

The Total Core Recovery (TCR) and Rock Quality Designation (RQD) of the cored bedrock is 100
percent and 0 to 100 percent respectively indicating the rock has a very poor to excellent quality. Rock
core photographs are shown in Appendix A.

Unconfined compressive strength tests and unit weight determination were performed on six (6) selected
rock cores and the results are presented in Table IV.

Table IV: Unconfined Compressive Strength Test Results - Bedrock Cores

Borehole No. Rock Core Depth (m) Compl::::ir\;gnset?ength Unit Weight
(MPa) (kg/m?)
1 1.3-15 65.9 2645
1 3.1-34 106.3 2655
2 24-26 158.1 o744
2 3.7-3.9 52.0 2723
3 1.8-2.0 108.1 2736
3 26-28 68.5 2730

Based on a review of the unconfined compressive strength test results, the rock may be classified with
respect to strength as a strong to very strong rock in accordance with the 2006 Fourth Edition of the
Canadian Foundation Engineering Manual.

6.6 Groundwater Levels

Groundwater level observations were made in the test pits during and upon completion of excavating
operations and in standpipes installed in boreholes subsequent to the completion of drilling operations.
The test pits remained dry during and upon completion of excavating operations. The groundwater level
observations made in the borehole standpipes are summarized in Table V.
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Table V: Summary of Groundwater Levels in Boreholes

Ground Date of Groundwater .
Depth of Elevation of
Borehole Surface . Level Measurement
. Drill Date Groundwater | Groundwater
No. Elevation (Number of Days Level (m) Level (m)
(m) After Drilling)
BH 1 59.17 April 5, 2018 May 7, 2018 (32 days) 1.6 57.6
BH 2 63.49 April 4, 2018 May 7, 2018 (33 days) 2.3 61.2
BH 3 60.27 April 4,2018 May 7, 2018 (33 days) 2.0 58.3

Water levels were determined in the boreholes and test pits at the times and under the conditions stated
in the scope of services. Note that fluctuations in the level of groundwater may occur due to a seasonal
variation such as precipitation, snowmelt, rainfall activities, and other factors not evident at the time of
measurement, and therefore, may be at a higher level during wet weather periods.
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7 Design Considerations

Based on an overall review of the borehole and test pit information, it is considered that building
development of Lot Nos. 1 to 3 is considered feasible and should be relatively straightforward for building
lots having shallow bedrock conditions. Lot No. 4 is considered to be more problematic and challenging
for building development due to the presence of the deep fill from the historical in-filling operations of
Lazy Bay, potential for high groundwater level from within the in-filled area of the lot, and deep glacial till
likely resulting from the presence of the Gloucester fault.

The geotechnical engineering comments and recommendations provided in the remaining sections of this
report are preliminary guidance for the proposed building development of each lot. Once design details
are available, it is recommended that additional detailed geotechnical investigations be undertaken at
each lot to define in detail the depth to bedrock and engineering properties of the bedrock, provide
additional groundwater level measurements, and update the geotechnical engineering comments and
recommendations provided in this preliminary report. The additional investigation for Lot No. 3 should
extend into the in-filled Lazy Bay area as the fill thickness may be greater than elsewhere on the lot,
which may impact the proposed development.

For Lot No. 4, it is recommended that an additional detailed geotechnical investigation also be conducted
to delineate the limits of the in-filled area and the Gloucester fault from which detailed geotechnical
engineering comments and recommendations can be provided regarding the management and treatment
of the fault and in-filled area for the proposed building development.

A geotechnical investigation should also be conducted at the lot identified as green space since test holes
could not be undertaken as part of this preliminary geotechnical investigation due to the potential conflict
with an existing underground service.

In view of the borehole and test pit data from Lot No. 4, and depending on the findings from the
geotechnical investigation conducted for the green space, if the subsurface conditions are considered to
be more favorable for building development at the green space property compared with conditions at Lot
No. 4, consideration may be given to developing Lot No. 4 as a green space and converting the current
green space to a buildable lot.

Available information indicates that major existing deep municipal services run through the site. These
existing services include two storm trunk sewers (West Transit Storm Sewer and the Central North
Hintonburg Storm Sewer), a 1981 mm diameter watermain, 200 mm and 300 mm diameter sanitary
services. Some of these services run along Hinchey Avenue, between Lot Nos. 2 and 3 and through the
green space site. The locations of the municipal services are shown in Figure 2A. It is recommended
that the location and depth of the municipal services running through the site be confirmed and compared
with the proposed building locations to determine the impact these services may have on the proposed
building location and design. For example, buildings may need to be located away from the services
and/or deep foundation options such as piles or caissons may need to be taken into consideration for
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foundation design. Once the information regarding the existing municipal services becomes available and
is confirmed, this office should be contacted for review and additional recommendations if required.
The management of the environmental condition of the subsurface soils and groundwater during

construction will also have to be taken into consideration in the development of the four (4) lots and green
space.
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8 Site Classification for Seismic Site Response and
Liquefaction Potential of Soils

The subsurface soil and groundwater information at the site has been examined in relation to Section
4.1.8.4 of the 2012 Ontario Building Code (OBC). The subsurface soil conditions at Lot Nos. 1 to 3
comprise of surficial fill underlain by silty clayey sand till with gravel, cobbles and boulders, which extends
to depths ranging from 1.0 m to 1.9 m depths (Elevation 62.0 m to 58.0 m). The silty clayey sand till is
underlain by limestone bedrock. Therefore, in view of the shallow bedrock, the proposed buildings at
each lot with or without basements are anticipated to be founded on the limestone bedrock.

Based on the assumption that the proposed buildings will be founded on the limestone bedrock, the
current site classification for seismic response would be Site Class C. The OBC does not allow a site to
be classified as Class A or B unless shear-wave velocity measurements are conducted at each lot.
Therefore, the site class at Lot Nos. 1 to 3 may possibly be raised to Site Class B or A subject to the
completion of shear-wave velocity measurements.

Based on the assumption that the proposed buildings will be supported by foundations set on the
limestone bedrock and that the lowest floor slabs will be designed as slabs-on-grade constructed on an
engineered fill pad set on the limestone bedrock, liquefaction is not considered to be an issue for Lot Nos.
1to 3.

As part of the detailed geotechnical investigation for Lot No. 4, shear-wave velocity measurements should
be undertaken to assess the impact the presence of the deep fill and glacial till and the fault line have on
the site classification for seismic site response and the liquefaction potential of the subsurface soils.
Depending on the results from the geotechnical investigation, shear-wave velocity measurements may be
required for the green space property.
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9 Grade Raise Restrictions

The geotechnical investigation revealed that Lot Nos. 1 to 4 are underlain by native cohesionless soil
consisting of silty clayey sand with gravel till. Cohesive, compressible clayey soils were not encountered
in the boreholes and test pits. Therefore, based on a review of the findings from the boreholes and test
pits, it is considered that there are no grade-raise restrictions for Lot Nos. 1 to 4.

Grade-raise restrictions will have to be assessed in the geotechnical investigation for the green space
property.
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10 Foundation Considerations

The investigation has revealed that the geotechnical conditions at Lot Nos. 1 to 3 are well suited to
supporting the proposed buildings, with or without basements, by strip and spread footings set on the
shallow limestone bedrock contacted in Borehole Nos. 1 to 3 and Test Pit No. 7 at 1.0 m to 1.9 m depths
below existing grade (Elevation 62.0 m to 58.0 m).

Strip and spread footings set on sound limestone bedrock below any weathered and detached zones of
the bedrock may be designed for a factored geotechnical resistance at ULS of 1 MPa. The factored
geotechnical resistance value at ULS includes a resistance factor of 0.5. Since the structures will be
founded on bedrock, factored geotechnical resistance at ULS will govern the design.

Settlements of the footings designed to the factored geotechnical resistance value at ULS and properly
constructed, are expected to be within the normally tolerated limits of 25 mm total and 19 mm differential
movements.

All the footing beds should be examined by a geotechnical engineer to ensure that the founding surfaces
are capable of supporting the ULS value and that the footing beds have been properly prepared.

A minimum of 1.0 m of earth cover should be provided to the footings founded on sound bedrock to
protect them from damage due to frost penetration. The frost cover should be increased to 1.2 m for
unheated structures if snow will not be removed from their vicinity. If snow will be removed from the
vicinity of the unheated structures, the frost cover should be increased to 1.5 m. Equivalent rigid
insulation may be used instead of the required soil cover or a combination of rigid insulation and soil
cover may be used to achieve the required frost protection.

As previously mentioned, in the areas of existing deep municipal services, it is recommended that the
location and depth of the existing municipal services running through the site be confirmed and compared
with the proposed building locations to determine the impact these services may have on the proposed
building location and design. For example, buildings may need to be located away from the services
and/or deep foundation options such as piles or caissons may need to be taken into consideration for
foundation design. Once the information regarding the existing municipal services becomes available and
is confirmed, this office should be contacted for review and additional recommendations if required.

For Lot No. 4 and the green space property, the additional detailed geotechnical investigations should

determine the depth of fill, glacial till and bedrock and feasible foundation options such as deep
foundations and/or soil densification and the feasibility of slab-on-grade design.
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11 Floor Slab and Drainage Requirements

The lowest level floor of the proposed buildings may be constructed as a slab-on-grade provided they are
set on a bed of well compacted 19 mm clear stone at least 300 mm thick placed on natural undisturbed
soil or on well compacted engineered fill. The clear stone would prevent the capillary rise of moisture to
the floor slab. Adequate saw cuts should be provided in the floor slab to control cracking.

Perimeter drains will not be required if the slab-on-grade is set a minimum 150 mm above the final
exterior grade and the final grade surrounding the building is sloped away from the structure. For
buildings with a basement, perimeter drains will be required, as referenced in Section 12 of this report.

The need for underfloor drains will have to be assessed during detailed design by comparing the slab-on-
grade design elevation with the elevation of the prevailing groundwater level. If required, the underfloor
drainage system may consist of 100 mm diameter perforated pipe or equivalent placed in parallel rows at
5 m to 6 m centres and at least 300 mm below the underside of the floor slab. The drain should be set on
100 mm of pea-gravel and covered on top and sides with 150 mm of pea-gravel and 300 mm of CSA Fine
Concrete Aggregate.

If required, perimeter drains may consist of 100 mm diameter perforated pipe set on the footings and
surrounded with 150 mm of pea-gravel and 300 mm of CSA Concrete Aggregate.

The perimeter and underfloor drains should preferably be connected to separate sumps so that at least
one system would be operational should the other fail.
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12 Lateral Earth Pressure Against Subsurface Walls

The subsurface walls should be backfilled with free draining material, such as Ontario Provincial Standard
Specification (OPSS) Granular B Type Il and equipped with a permanent drainage system to prevent the
buildup of hydrostatic pressure behind the wall. The subsurface walls should be adequately damp
proofed.

The walls will be subjected to lateral static and dynamic (seismic) earth forces.

For preliminary design purposes, the lateral static earth thrust against the subsurface walls may be
computed from the following equation:

P = Koh(¥%yh+q)
where P = lateral earth pressure acting on the subsurface wall; KN/m
Ko = lateral earth pressure coefficient for ‘at rest’ condition for Granular B Type I
backfill material = 0.5
= unit weight of free draining granular backfill; Granular B Type Il = 22 kN/m?3
= depth of interest below final grade behind wall, m
q = surcharge load, kPa

In addition to the lateral static earth thrust, the subsurface walls would be subjected to dynamic thrust
from the soil during a seismic event. The soil dynamic thrust (Are) may be computed from the equation
given below:

Bee= YHZEF
where Ape = dynamic thrust in kN/m of wall
H = height of subsurface wall, m
Y = unit weight of soil = 22 kN/m?3
? = earth pressure coefficient = 0.278 (refer to 2015 National Building Code Seismic Hazard

Calculation shown in Appendix B)
Fo = thrustfactor =1.0

The dynamic thrust acts approximately at 0.63H above the base of the wall. The dynamic thrust does not
take into account the surcharge load.
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13 Excavations and De-Watering Requirements

Details regarding the lateral extent of excavations at Lot Nos. 1 to 3 and depth of the excavations are not
available at this stage. The geotechnical conditions at the site comprise of 1.0 m to 1.9 m thick
overburden soil underlain by limestone bedrock. The groundwater table at the site is at a depth of 1.6 m
to 2.3 m below the existing ground surface. Excavation and de-watering requirements for Lot No. 4 and
the green space property will have to be assessed during the additional detailed geotechnical
investigations.

13.1 Excavations

The soils at the site may be excavated with conventional mechanical equipment capable of removing
construction debris within the fill as well as cobbles and boulders within the fill and glacial till.
Excavations into the limestone bedrock would require the use of line drilling and blasting techniques. The
blasting should be carried out by an experienced contractor under the supervision of a blasting specialist
to ensure that the integrity of any existing structures and underground services are not adversely
affected. A condition survey of the existing structures, groundwater wells and services in the vicinity of
the work area should be undertaken prior to commencement of construction. Vibrations generated by
blasting operations should be monitored and should conform to City of Ottawa requirements.

The excavations at the site may be undertaken as open-cut provided they meet the requirements of the
Ontario Occupational Health and Safety Act. The soils are classified as Type 3 and must be cut back at
1H:1V from the bottom of the excavation. For excavations below the groundwater level, the side slopes
should be flattened to a gradient ranging from 2 to 3H:1V from the bottom of the excavation. If space
restrictions prevent open-cut excavation, the excavations will have to be undertaken within the confines of
an engineered support system designed and constructed in accordance with the above regulation.

Underground services at the site may be installed within the confines of a pre-fabricated support system
(such as a trench box) designed and installed in accordance with the above regulation.

The bedrock may be excavated with near vertical sides, subject to examination by a geotechnical
engineer. Some scaling back of the bedrock face, such as to 1H:1V, may be required in areas of
weathered bedrock.

Many geologic materials deteriorate rapidly upon exposure to meteorological elements. Unless otherwise

specifically indicated in this report, walls and floors of excavations must be protected from moisture,
desiccation, and frost action throughout the course of construction.
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13.2 De-watering Requirements

Seepage of the surface and subsurface water into the excavations is anticipated. However, it should be
possible to collect any water entering the excavations in perimeter ditches and to remove it by pumping
from sumps.

It is noteworthy to mention that new legislation came into force in Ontario on March 29, 2016 to regulate
groundwater takings for construction de-watering purposes. Prior to March 29, 2016, a Category 2
Permit to Take Water (PTTW) was required from the Ontario Ministry of the Environment and Climate
Change (MOECC) for groundwater takings related to construction de-watering, where taking volumes in
excess of 50 m3/day, but less than 400 m%/day, and the taking duration was no more than 30 consecutive
days. The new legislation replaces the Category 2 PTTW for construction de-watering with a new
process under the Environmental Activity and Sector Registry (EASR). The EASR is an on-line registry,
which allows persons engaged in prescribed activities, such as water takings, to register with the MOECC
instead of applying fora PTTW.

To be eligible for the new EASR process, the construction de-watering taking must be less than
400 md/day under normal conditions. The water taking can be groundwater, storm water, or a
combination of both. It should be noted that the 30-consecutive day limit on the water taking under the
old Category 2 PTTW process has been removed in the new EASR process. Also, it should be noted
that the EASR process requires two technical studies be prepared by a Qualified Person, prior to any
water taking. These studies include a Water Taking Report, which provides assurance that the taking will
not cause any unacceptable impacts, and a Discharge Plan, which provides assurance that the discharge
will not result in any adverse impacts to the environment. EXP has qualified persons who can prepare
these types of reports. A significant advantage of the new EASR process over the former Category 2
PTTW process, is that the groundwater taking may begin immediately after completing the on-line
registration of the taking and paying the applicable fee, assuming the accompanying technical studies
have been completed. The former PTTW process typically took more than 90 days, which had the
potential to impact construction schedules. EXP can provide assistance during the EASR/PTTW
process, if required.

Although this investigation has estimated the groundwater levels at the time of the field work and
commented on de-watering and general construction problems, conditions may be present that are
difficult to establish from standard boring and test pit excavating techniques and which may affect the
type and nature of de-watering procedures used by the contractor in practice. These conditions include
local and seasonal fluctuations in the groundwater table, erratic changes in the soil profile, thin layers of
soil with large or small permeabilities compared with the soil mass, etc. Only carefully controlled tests
using pumped wells and observation wells will yield the quantitative data on groundwater volumes and
pressures that are necessary to adequately engineer construction de-watering systems.
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14 Backfilling Requirements and Suitability of On-
Site Soils for Backfilling Purposes

Conventional backfill against the subsurface walls and backfill beneath slabs-on-grade, in footing and
service trenches inside the building should be free draining granular material preferably conforming to the
Ontario Provincial Standard Specifications (OPSS) for Granulars A and B Type Il. It should be placed in
layers not exceeding 150 mm in thickness and compacted to a minimum of 95 percent of standard
Proctor maximum dry density (SPMDD) outside the building and to 98 percent SPMDD inside the
building.

The backfill in footing trenches, service trenches outside the building, should be compactible, i.e. free of
organics and debris, and with natural moisture content, which is within two percent of the optimum value.
It should also be placed in thin lifts and compacted to 95 percent SPMDD.

It is anticipated that the majority of the fill required to backfill footing trenches, service trenches, beneath
slabs-on-grade and against the subsurface walls would have to be imported and should preferably
conform to the OPSS 1010 requirements for Granulars A and B Type Il.

The on-site fill is not considered suitable for re-use as backfill under structural elements and should be
managed as per the comments and recommendations provided in the previously referenced
environmental reports. The on-site fill may used as fill in landscaped areas, if acceptable to remain on-
site from an environmental perspective.
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15 General Comments

The proposed prospect development details for the site (i.e. number of basements, building height,
design loads, etc.) were not available at the time of the preparation of this report. Therefore, the
comments and recommendations made in this report are preliminary in nature and must be verified by
more detailed geotechnical investigations at the site once the lateral extent of construction, design
grades, contemplated design loads, etc. are known.

The information contained in this report is not intended to reflect on environmental aspects of the
subsurface soils and groundwater.

We trust that this information is satisfactory for your purposes. Should you have any questions, please
contact this office.
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EXP Services Inc.

Client: National Capital Commission

Project Name: Preliminary Geotechnical Investigation, Burnside OPA & ZBLA Supporting Studies
Location: Burnside Avenue, Ottawa, Ontario

Project Number: OTT-00245595-A0

Date: November 26, 2019

Notes On Sample Descriptions

1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil
classification system. This system follows the standard proposed by the International Society for Soil
Mechanics and Foundation Engineering. Laboratcry grain size analyses provided by exp Services Inc.
also follow the same system. Different classification systems may be used by others; one such system is
the Unified Soil Classification. Please note that, with the exception of those samples where a grain size
analysis has been made, all samples are classified visually. Visual classification is not sufficiently accurate
to provide exact grain sizing or precise differentiation between size classification systems.

ISSMFE SOIL CLASSIFICATION

| cLay | SILT | SAND | GRAVEL | CoBBELES | BOULDERS |
| FNE [ WMEDIUM | COARSE | FINE | MEDIUM | COARSE | FINE [ MEDIUM | COARSE |

0 0|02 OIOOG 0 |02 0.06 02 08 20 6.0 20 60 200

l l l 1 l l
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

| CLAY (FLASTIC)TO | FinE | WEDIURM | cre | FIKE | cosRpseE |
| SILT (NONPLASTIC) | SAND ] GRAVEL |

UNIFIED SOIL CLASSIFICATION

2. Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during
the boring process. The reader is cautioned that fills are heterogeneous in nature and variable in density or
degree of compaction. The borehole description may therefore not be applicable as a general description
of site fill materials. All fills should be expected to contain obstruction such as wood, large concrete pieces
or subsurface basements, floors, tanks, etc., none of these may have been encountered in the boreholes.
Since boreholes cannot accurately define the contents of the fill, test pits are recommended to provide
supplementary information. Despite the use of test pits, the heterogeneous nature of fill will leave some
ambiguity as to the exact composition of the fill. Most fills contain pockets, seams, or layers of organically
contaminated soil. This organic material can result in the generation of methane gas and/or significant
ongoing and future settlements. Fill at this site may have been monitored for the presence of methane gas
and, if so, the results are given on the borehole logs. The monitoring process does not indicate the volume
of gas that can be potentially generated nor does it pinpoint the source of the gas. These readings are to
advise of the presence of gas only, and a detailed study is recommended for sites where any explosive
gas/methane is detected. Some fill material may be contaminated by toxic/hazardous waste that renders it
unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on this site
has not been tested for contaminants that may be considered toxic or hazardous. This testing and a
potential hazard study can be undertaken if requested. In most residential/commercial areas undergoing
reconstruction, buried oil tanks are common and are generally not detected in a conventional geotechnical
site investigation.

3. Till: The term till on the borehole logs indicates that the material originates from a geological process
associated with glaciation. Because of this geological process the till must be considered heterogeneous in
composition and as such may contain pockets andfor seams of material such as sand, gravel, silt or clay.
Till often contains cobbles (60 to 200 mm) or boulders (over 200 mm). Contractors may therefore
encounter cobbles and boulders during excavation, even if they are not indicated by the borings. It should
be appreciated that normal sampling equipment cannot differentiate the size or type of any obstruction.
Because of the horizontal and vertical variability of till, the sample description may be applicable to a very
limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering programs
in till materials.

“exp.



LOG OF BOREHOLE BOREHOLE LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 4/29/19

Log of Borehole BH 1

Project No:  OTT-00245595-A0

Figure No. 4
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'April 5, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . i Auger Sample m Natural Moisture Content X
Drill Type: CME-75 Track Mounted Drill Rig SPT (N) Value o Atterberg Limits | o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: AN. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zizr_rset:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
w ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 59.17 0 50 100 150 200 20 40 60 S
Power augered to 1.2 m auger refusal depth.
— — 1
58.0 _
LIMESTONE BEDROCK
— Aphanitic to fine grained, medium to thickly — 5757
bedded, grey, (good and excellent quality)
| — 2 Run 1
E: — — 3
E: [
oy — Run 2
g1 1 . s
H 54.9
Borehole Terminated at 4.3 m Depth
NOTES:
o i WATER LEVEL RECORDS CORE DRILLING RECORD
1'535?; gﬁ:r? requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2.19 mm diameter standpipe installed as shown. On Completion N/A 1 12-27 100 88
3. Field work supervised by an EXP representative. 32days 16 2 27-43 100 100

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0




LOG OF BOREHOLE BOREHOLE LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 4/29/19

Log of Borehole BH 2

Project No:  OTT-00245595-A0

Figure No. 5
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'April 4, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . i Auger Sample m Natural Moisture Content X
Drill Type: CME-75 Track Mounted Drill Rig SPT (N) Value o Atterberg Limits | o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: AN. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zizr_rset:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 63.49 0 50 100 150 200 20 40 60 S
Power augered to 1.9 m auger refusal depth.
— 1
61.6 _
—LIMESTONE BEDROCK 2
Aphanitic to fine grained, medium to thickly 61.19
; : Run 1
|_bedded, grey, (poor and excellent quality)
E: 3
T Run 2
- :
H- 59.2
Borehole Terminated at 4.3 m Depth
NOTES:
o i WATER LEVEL RECORDS CORE DRILLING RECORD
1'555?; ﬁﬁ;‘sa requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2.19 mm diameter standpipe installed as shown. On Completion N/A 1 19-27 100 30
3. Field work supervised by an EXP representative. 33 days 23 2 27-43 100 95

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0




LOG OF BOREHOLE BOREHOLE LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 4/29/19

Log of Borehole BH 3

Project No:  OTT-00245595-A0

Figure No. 6
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'April 4, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . i Auger Sample m Natural Moisture Content X
Drill Type: CME-75 Track Mounted Drill Rig SPT (N) Value o Atterberg Limits | o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: AN. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zizr_rset:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
Y Geodetic | D 250 500 750 {i| Natural
’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
O m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 60.27 0 50 100 150 200 20 40 60 S
Power augered to 1.0 m auger refusal depth.
59.3 4
LIMESTONE BEDROCK Run 1
Aphanitic to fine grained, medium to thickly =
— bedded, grey, (very poor and excellent —
quality)
— 58.27| »
Run 2
574
Borehole Terminated at 2.9 m Depth
NOTES:
o i WATER LEVEL RECORDS CORE DRILLING RECORD
1'5’55?; gﬁ:r? requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2.19 mm diameter standpipe installed as shown. On Completion N/A 1 1-13 100 0
3. Field work supervised by an EXP representative. 33 days 20 2 1.3-29 100 100
4.See Notes on Sample Descriptions
5.Log to be read with EXP Report OTT-00245595-A0




LOG OF BOREHOLE BOREHOLE LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 4/29/19

Log of Borehole BH 4

Project No:  OTT-00245595-A0

Project:

Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies

Location: Burnside Avenue, Ottawa, ON.

Figure No.
Page.

1o 3

Date Drilled: 'April 4 and 5, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . i Auger Sample m Natural Moisture Content X
Drill Type: CME-75 Track Mounted Drill Rig SPT (N) Value o Atterberg Limits | o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: AN. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zizr_rset:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
w ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 57.22 o 50 150 200 20 40 60 S
Power augered to 1.3 m auger refusal depth. : : : : T :
55.9 B
i FILL |
Silty sand with gravel, cobbles, boulders,
concrete, glass and wood debris, grey
Borehole advanced from 1.3 mto 7.4 m Run 1
depths by coring technique.
Run 2
Run 3
Run 4
498 |
— GLACIAL TILL —
Silty clayey sand with gravel, cobbles,
| boulders, grey, (very dense) |
Borehole advanced from 7.4 mto 24.0 m Run 5
. depths by coring techniques. _
B 7 Run 6
- 10
Continued Next Page
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'5’;5?; gﬁ:rf requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2.Borehole backfilled upon completion of drilling. On Completion N/A

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0




LOG OF BOREHOLE BOREHOLE LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 4/29/19

Log of Borehole BH 4

Project No:  OTT-00245595-A0

Figure No. 7
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 2 of 3
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ kN/m®
L 47.22 10 50 100 150 200 20 40 60 S
GLACIAL TILL R -1t
Silty clayey sand with gravel, cobbles,
— boulders, grey, (very dense) —
Borehole advanced from 7.4 m to 24.0 m .
— depths by coring techniques. (continued) n "r Run 7
— 12
— 13 Run 8
N " Run 9
— 15
N Run 10
— 16
— 17
Run 11
— 18
Run 12
— 19
— 20
Run 13
— 21
Run 14
- 2k
Continued Next Page
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'5’;5?; gﬁ:rf requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2.Borehole backfilled upon completion of drilling. On Completion N/A

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0




LOG OF BOREHOLE BOREHOLE LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 4/29/19

Log of Borehole BH 4

Project No:  OTT-00245595-A0

Figure No. 7
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 3 of 3
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
ol ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Ll o m I}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ kN/m®
L 3522 » 50 100 150 200 20 40 60 S
GLACIAL TILL T =
Silty clayey sand with gravel, cobbles,
& %—boulders, grey, (very dense) — ]
/ Borehole advanced from 7.4 m to 24.0 m
— depths by coring techniques. (continued) n
% Run 15
33.2
Dynamic Cone Penetration Test (DCPT) 33-4
conducted from 24.0 m to cone refusal depth
at 24.1 m.
Cone Refusal at 24.1 m Depth
NOTES: o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'5’35?; l(;r?:r? requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2.Borehole backfilled upon completion of drilling. On Completion N/A

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0




LOG OF BOREHOLE TP LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 5/9/18

Log of Test Pit TP 1

Project No:  OTT-00245595-A0

Figure No. 8
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 59.17 0 .50. L .100. — .150. e .200. T T .20. ™ .40. — .60. T S
¥ TOPSOIL ~100 mm 59.1 : :
FILL
Mixture of silty sand and silty clay, gravel,
cobbles, boulders, angular blast-rock pieces,
brick and glass debris, brown and grey, moist
— 1
58.0
Bucket Refusal at 1.2 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'55,;63; gﬁ:,f requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 11

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 2

Project No:  OTT-00245595-A0
) Figure No.
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
_ Page. 1 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
- 60.08 0 20100 150 200 20 40 6 IS
¥ 51 TOPSOIL ~ 50 mm 60.0 : :
FILL
Gravelly silty sand, cobbles, asphalt debris,
brown, moist 59.7
@ 7] GLACIAL TILL 506
\Silty clayey sand with gravel, brown, moist  /
Bucket Refusal at 0.5 m Depth
NOTES: o i WATER LEVEL RECORDS CORE DRILLING RECORD
1.5;);6;!;)!; I'?:rf requires interpretation by EXP before Elapsed Water Fole Open R Depth i Rec. ROD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 05

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 3

Project No:  OTT-00245595-A0
_ Figure No. 10
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
_ Page. 1 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test — Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
L 0 m I}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 62.18 0 S0 100 150 200 20 40 6 1S
Y TOPSOIL ~50 mm 62.1 : :
RS FILL 62,0
224 \ Gravelly silty sand, cobbles, asphalt debris,  []61.9
brown, moist J
GLACIAL TILL
Silty clayey sand with gravel, brown, moist
Bucket Refusal at 0.3 m Depth
NOTES: o i WATER LEVEL RECORDS CORE DRILLING RECORD
1'5;);63; gﬁ;‘:‘ requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)

2.Test Pit backfilled upon completion.
3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0

On Completion

Dry

0.3
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Log of Test Pit TP 4

Project No:  OTT-00245595-A0
Figure No. 11
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 62.74 o 50 100 150 200 20 40 60 S

FILL : :

Mixture of silty sand and silty clay, gravel,

cobbles, angular blast-rock pieces, roots,

dark brown and grey, moist to wet

61.9
Bucket Refusal at 0.8 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'55,;63; gﬁ:,f requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 0.8

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 5

Project No:  OTT-00245595-A0
Figure No. 12
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 62.32 o 50 100 150 200 20 40 60 S

FILL : :

Silty clayey gravel with sand, cobbles and

angular blast-rock pieces, brick debris, brown

to reddish brown and grey, moist to wet

— — 1
61.1
Bucket Refusal at 1.2 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'55,;63; gﬁ:,f requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 1.2

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 6

Project No:  OTT-00245595-A0
Figure No. 13
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 63.16 o 50 100 150 200 20 40 60 S

FILL : :

Mixture of silty sand and silty clay, gravel,

cobbles, boulders, angular blast-rock pieces,

brick debris, brown and grey, moist to wet

— — 1
B “le16
Bucket Refusal at 1.6 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'55,;63; gﬁ:,f requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 16

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 7

Project No:  OTT-00245595-A0

Figure No. 14
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 63.49 0 .50. L .100. — .150. e .200. T T .20. ™ .40. — .60. T S
XA TOPSOIL ~50 mm 634 : :

FILL

Mixture of silty sand and silty clay, gravel,

cobbles, boulders, angular blast-rock pieces,

brick and metal debris, brown and grey, moist

— 1
62.0
LIMESTONE BEDROCK
Weathered, grey 61.8
Bucket Refusal at 1.7 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'55,;63; gﬁ:,f requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)

2. Test Pit backfilled upon completion. On Completion Dry 14

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 8

Project No:  OTT-00245595-A0
_ Figure No. 15
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
_ Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 60.27 0 S0 100 150 200 20 40 6 1S
Qﬁ TOPSOIL ~150 mm 0.1 : :
FILL
Mixture of silty sand and silty clay, gravel,
cobbles, boulders, brick and wood debris,
|_brown and grey, moist to wet ]
59.6
§”] GLACIAL TILL 59.5
Silty clayey sand with gravel, brown, moist to
wet
Bucket Refusal at 0.8 m Depth
NOTES: o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'55,;63; gﬁ:,f requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 0.8

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0




Log of Test Pit TP 9

Project No:  OTT-00245595-A0

LOG OF BOREHOLE TP LOGS - 245595 - BURNSIDE AVE.GPJ TROW OTTAWA.GDT 5/9/18

Figure No. 16
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 59.78 0 .50. L .100. — .150. e .200. T .20. ™ .40. — .60. T S
¥ 51 TOPSOIL ~100 mm 59.7 : :
FILL
Gravel with silty clay and sand, cobbles,
boulders, angular blast-rock pieces, roots,
asphalt, brick, glass, metal debris, dark
brown to brown, moist to wet
— — 1
— — 2
B “|s72
Bucket Refusal at 2.6 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'5’;’5?; l(;r?:r? requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 23

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 10

Project No:  OTT-00245595-A0

Figure No. 17
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
w ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 62.37 o 50 100 150 200 20 40 60 S

FILL : :

Mixture of silty sand and silty clay, gravel,

cobbles, boulders and angular blast-rock

pieces, reddish brown and grey, moist to wet

615 0
Bucket Refusal at 0.9 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'55,;63; gﬁ:,f requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 0.9

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 11

Project No:  OTT-00245595-A0

Figure No. 18
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 57.22 0 L0 100 1% 200 20 40 80 IS
» 7] TOPSOIL ~ 100 mm 57.1 : :
FILL
Silty clayey gravel with sand, cobbles,
angular blast-rock pieces, asphalt, brick and
wood debris, brown and grey, moist
— — 1
— — 2
— — 3
54.0
Test Pit Terminated at 3.2 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'5’;);63; lftr?:r? requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 26

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Log of Test Pit TP 12

Project No:  OTT-00245595-A0

Figure No. 19
Project: Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Page. 1 of 1
Location: Burnside Avenue, Ottawa, ON.
Date Drilled: 'March 29, 2018 Split Spoon Sample X Combustible Vapour Reading O
. ) . Auger Sample m Natural Moisture Content X
Drill Type: Rubber Tired Backhoe SPT (N) Value 1o Atterberg Limits —o
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.L. . S.P. Shear Strength by
99 y _— Checked by'— \S/Zi:r_rit:ngth by -g Penetrometer Test A
s . Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
| ¥ Geodetic | D 250 500 750 {i| Natural
W ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lfo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 57.36 0 .50. L .100. — .150. e .200. T T .20. ™ .40. — .60. T S
¥ 51 TOPSOIL ~100 mm 57.3 : :
FILL
Mixture of silty sand and silty clay, gravel,
cobbles, boulders, angular blast-rock pieces,
roots, asphalt, brick and concrete pieces,
|~ brown to dark brown, moist to wet N
— — 1
55.7
GLACIAL TILL
Silty sand with clay, gravel, cobbles, brown
j}é and grey, moist 55.4
Bucket Refusal at 2.0 m Depth
NOTES:
o . WATER LEVEL RECORDS CORE DRILLING RECORD
1'5’;’5?; l(;r?:r? requires interpretation by EXP before Elapsed Water Hole Open Run Depth % Rec. RQD %
Time Level (m) To (m) No. (m)
2. Test Pit backfilled upon completion. On Completion Dry 19

3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0
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Project No:
Project:
Location:
Date Drilled:
Drill Type:
Datum:

Logged by:

Log of Test Pit TP 13

OTT-00245595-A0

Preliminary Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies

Burnside Avenue, Ottawa, ON.

'March 29, 2018

Rubber Tired Backhoe

Geodetic Elevation

M.L. Checked by: S.P.

Split Spoon Sample
Auger Sample

SPT (N) Value
Dynamic Cone Test
Shelby Tube

Shear Strength by
Vane Test

m+l|OEIZI

Figure No.

Page. 1

Combustible Vapour Reading
Natural Moisture Content

Atterberg Limits

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

4 @lXD

SOIL DESCRIPTION

Geodetic
Elevation

20

40

=0
rowZ<»m

o T~o o0

m
56.79

>
N

&

TOPSOIL ~100 mm

56.7

FILL

5RSERRRRRERRERRERRREERRRRELERLELIERLEIRLEELIRRLS

X
&
S

RRKEREKRERLRRLLKRLRKRRLRKERLKRERLKRLLKRLKELLKRLLRLLKS

R
Y

Sand with silt and gravel, cobbles, boulders,
angular blast-rock pieces, roots, brick debris,
| _brown and grey, moist to wet

60

Standard Penetration Test N Value

80

Combustible Vapour Reading (ppm)

250

500

750

Shear Strength

kPa

200

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Natural
Unit Wt.
kN/m®

OMr oI >0

50 100

150

20 40

60

Test Pit Terminated at 3.0 m Depth

NOTES:

1.Borehole data requires interpretation by EXP before

WATER LEVEL RECORDS

CORE DRILLING RECORD

use by others
2.Test Pit backfilled upon completion.
3.Field work supervised by an EXP representative.
4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-00245595-A0

Elapsed
Time

Water
Level (m)

Hole Open
To (m)

Run
No.

Depth
(m)

% Rec.

RQD %

On Completion

Dry

26




% EXP Services Inc.

L ) 3 . . . . .
~°'ex Grain-Size Distribution Curve 100-2650 Queensview Drive
& Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6

ASTM C-136

Unified Soil Classification System

SAND GRAVEL
CLAY AND SILT

Fine Medium Coarse Fine Coarse

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)

1 3 5 10 30 50 75 .
100 #200 #100 #50 #16 44 34" 1y oy 1t -
T T T — T

95
/
90 Vi

80
75 /

60 /

55
50

Percent Passing

40

25
20
15
10

0.001 0.01 0.1 1 10 100
Grain size (mm)

EXP Project No.: OTT-00245595-A0 Project Name : Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Client : National Capital Commission (NCC) [Project Location : Burnside Avenue, Ottawa, ON.

Date Sampled : March 29, 2018 Test Pit No: TP5 Sample: S1 Depth (m) : 0.5-1.0
Sample Composition : Gravel %) | 50 [Sand (%) 22 [siltaclay %) | 28 Fiqure - ’
Sample Description : Fill - Silty Clayey Gravel with Sand (GC-GM)

www.exp.com



% EXP Services Inc.

L ) 3 . . . . .
~°'ex Grain-Size Distribution Curve 100-2650 Queensview Drive
& Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6

ASTM C-136

Unified Soil Classification System

SAND GRAVEL
CLAY AND SILT

Fine Medium Coarse Fine Coarse

GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
1 3 5 10 30 50 75 "
100 #200 #100 #50 #16 #4 3E" oyl 3"

T T T T T T T

95

90 /

80

75 /
70
65

60 /
55
50

45
40

Percent Passing

30 =
25

10

0.001 0.01 0.1 1 10 100
Grain size (mm)

EXP Project No.: OTT-00245595-A0 Project Name : Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies

Client : National Capital Commission (NCC) [Project Location : Burnside Avenue, Ottawa, ON.
Date Sampled : March 29, 2018 Test Pit No: TP 9 Sample: S1 Depth (m) : 0.5-1.0
Sample Composition : Gravel %) | 61 [Sand (%) 27 [sitaciay @) | 12
Sample Description : Fill - Gravel with Silty Clay and Sand (GW-GC)

Figure : 22

www.exp.com



% EXP Services Inc.

L ) 3 . . . . .
~°'ex Grain-Size Distribution Curve 100-2650 Queensview Drive
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EXP Project No.: OTT-00245595-A0 Project Name : Geotechnical Investigation - Burnside OPA and ZBLA Supporting Documents

Client : National Capital Commission (NCC) [Project Location : Burnside Avenue, Ottawa, ON.
Date Sampled : March 29, 2018 Test Pit No: TP 11 Sample: S1 Depth (m) : 0.6-1.2
Sample Composition : Gravel %) | 47 [Sand (%) 32 [siltaclay () | 21
Sample Description : Fill - Silty Clayey Gravel with Sand (GC-GM)

Figure : 23
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EXP Project No.: OTT-00245595-A0 Project Name : Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies

Client : National Capital Commission (NCC) [Project Location : Burnside Avenue, Ottawa, ON.
Date Sampled : March 29, 2018 Test Pit No: TP 13 Sample: S2 Depth (m) : 2.0-2.5
Sample Composition : Gravel %) | 39 [Sand (%) 49 [siltaclay o) | 12
Sample Description : Fill - Sand with Silt and Gravel (SW-SM)

Figure : 24
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EXP Project No.: OTT-00245595-A0 Project Name : Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies

Client : National Capital Commission (NCC) [Project Location : Burnside Avenue, Ottawa, ON.
Date Sampled : April 5, 2018 Borehole No. BH 4 Sample: SS1 Depth (m) : 11.8-12.4
Sample Composition : Gravel %) | 16 [Sand (%) 61 [siltaclay %) [ 23
Sample Description : Glacial Till - Silty Clayey Sand with Gravel (SC-SM)

Figure : 25
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EXP Project No.: OTT-00245595-A0 Project Name : Geotechnical Investigation - Burnside OPA and ZBLA Supporting Studies
Client : National Capital Commission (NCC) [Project Location : Burnside Avenue, Ottawa, ON.
Date Sampled : April 5, 2018 Borehole No: BH 4 Sample: Run 12 Depth (m) : 18.3-18.6
Sample Composition : Gravel %) | 18 [Sand (%) 43 [silta clay o) | 39 o 26
- - - - igure :
Sample Description : Glacial Till - Silty Clayey Sand with Gravel (SC-SM)
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Appendix A: Rock Core Photographs
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Hazard Calculation



2015 National Building Code Seismic Hazard Calculation

INFORMATION: Eastern Canada English (613) 995-5548 francais (613) 995-0600 Facsimile (613) 992-8836
Western Canada English (250) 363-6500 Facsimile (250) 363-6565

May 09, 2018
Site: 45.4095 N, 75.7307 W  User File Reference: Burnside Avenue, Ottawa, ON.

Requested by: , EXP Services Inc.

National Building Code ground motions: 2% probability of exceedance in 50 years (0.000404 per annum)
Sa(0.05) Sa(0.1) Sa(0.2) Sa(0.3) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA (g) PGV (m/s)
0.442 0.518 0.434 0.330 0.234 0.1127 0.056 0.015 0.0054 0.278 0.195

Notes. Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s?). Peak ground velocity is given in m/s. Values are for "firm ground" (NBCC
2015 Site Class C, average shear wave velocity 450 m/s). NBCC2015 and CSAS6-14 values are specified in
bold font. Three additional periods are provided - their use is discussed in the NBCC2015 Commentary.
Only 2 significant figures are to be used. These values have been interpolated from a 10-km-spaced grid
of points. Depending on the gradient of the nearby points, values at this location calculated directly
from the hazard program may vary. More than 95 percent of interpolated values are within 2 percent
of the directly calculated values.

Ground motions for other probabilities:

Probability of exceedance per annum 0.010 0.0021 0.001
Probability of exceedance in 50 years 40% 10% 5%
Sa(0.05) 0.043 0.146 0.244
Sa(0.1) 0.060 0.184 0.296
Sa(0.2) 0.054 0.159 0.252
Sa(0.3) 0.043 0.123 0.193
Sa(0.5) 0.031 0.087 0.137
Sa(1.0) 0.015 0.044 0.069
Sa(2.0) 0.0060 0.020 0.032
Sa(5.0) 0.0012 0.0047 0.0080
Sa(10.0) 0.0006 0.0019 0.0032
PGA 0.032 0.100 0.161
PGV 0.021 0.067 0.110
References

National Building Code of Canada 2015 NRCC no. 56190;
Appendix C: Table C-3, Seismic Design Data for Selected Locations in (

Canada \

: /
User’s Guide - NBC 2015, Structural Commentaries NRCC no. 45 5°N /\ \ <
XXXXXX (in preparation) %/ )

Commentary J: Design for Seismic Effects

Geological Survey of Canada Open File 7893 Fifth Generation
Seismic Hazard Model for Canada: Grid values of mean hazard to be
used with the 2015 National Building Code of Canada

See the websites www.EarthquakesCanada.ca
and www.nationalcodes.ca for more information

km

Aussi disponible en francgais : .
76°W 75.5°W

I* I l(\lzg}]uarglaResources ggrs]sa(()jgrces naturelles C an a.d a
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