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1.0 Introduction

Paterson Group (Paterson) was commissioned by Costco Wholesale Corporation
to conduct a geotechnical investigation for the proposed office building addition to
be located at 415 West Hunt Club Road in the City of Ottawa, Ontario (refer to
Figure 1 - Key Plan in Appendix 2 of this report for the general site location).

The objectives of the geotechnical investigation were to:

U Determine the subsoil and groundwater conditions at this site by means of
boreholes.

U Provide geotechnical recommendations pertaining to the design of the
proposed development including construction considerations which may
affect the design.

The following report has been prepared specifically and solely for the
aforementioned project which is described herein. It contains our findings and
includes geotechnical recommendations pertaining to the design and construction
of the subject development as they are understood at the time of writing this report.

2.0 Proposed Development

Based on the available drawings, the proposed development will consist of a two-
storey office building with an approximate footprint of 2,200 m? and a slab-on-
grade, which will be built as an addition to the existing office building located at the
site.

The proposed development will require a portion of the existing parking areas to
be demolished in order to accommodate the building addition. It is also anticipated
that the proposed office building addition will be serviced by municipal services.
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3.0 Method of Investigation

3.1

Field Investigation
Field Program

The field program for the current geotechnical investigation was carried out on
May 3, 2023, and consisted of a total of 3 boreholes which were advanced to a
maximum depth of 7.5 m below the existing surface. Previous geotechnical
investigations were completed by others prior to construction of the existing office
building, and consisted of 25 boreholes advanced to a maximum depth of 18.1 m,
including bedrock coring. The borehole locations are determined by Paterson in a
manner to provide general coverage of the subject site taking consideration site
features and underground services. The locations of the boreholes are shown on
Drawing PG6623-1 - Test Hole Location Plan included in Appendix 2.

The boreholes were drilled using a track-mounted auger drill rig operated by a two-
person crew. All fieldwork was conducted under the full-time supervision of
Paterson personnel under the direction of a senior engineer. The drilling procedure
consisted of augering to the required depths at the selected borehole locations and
sampling the overburden.

Sampling and In-Situ Testing

Soil samples were recovered from the boreholes using two different techniques,
namely, sampled directly from the auger flights (AU) or collected using a 50 mm
diameter split-spoon (SS) sampler. All samples were visually inspected and initially
classified on site. The auger and split-spoon samples were placed in sealed plastic
bags. All samples were transported to our laboratory for further examination and
classification. The depths at which the auger and split spoon samples were
recovered from the boreholes are shown as AU and SS, respectively, on the Soil
Profile and Test Data sheets presented in Appendix 1.

The Standard Penetration Test (SPT) was conducted in conjunction with the
recovery of the split-spoon samples. The SPT results are recorded as “N” values
on the Soil Profile and Test Data sheets. The “N” value is the number of blows
required to drive the split-spoon sampler 300 mm into the soil after a 150 mm initial
penetration using a 63.5 kg hammer falling from a height of 760 mm.

The subsurface conditions observed in the test holes were recorded in detail in the
field. The soil profiles are logged on the Soil Profile and Test Data sheets, which
are presented in Appendix 1 of this report.
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3.2

3.3

3.4

Groundwater

Groundwater monitoring wells were installed in all boreholes to permit monitoring
of the groundwater levels subsequent to the completion of the field program. The
measured groundwater levels are presented and discussed in Section 4.3, and are
also provided on the Soil Profile and Test Data sheets in Appendix 1.

All monitoring wells should be decommissioned in accordance with Ontario
Regulations O.Reb 903 by a qualified licensed well technician prior to construction.

Field Survey

The borehole locations were selected by Paterson to provide general coverage of
the proposed development, taking into consideration the existing site features, and
underground utilities. The location, and ground surface elevation at each borehole
location, were surveyed by Paterson using a handheld GPS unit, and referenced
to a geodetic datum. The borehole locations, and ground surface elevation at each
borehole location, are presented on Drawing PG6623-1 - Test Hole Location Plan
in Appendix 2.

Laboratory Testing

Soil samples were collected from the current investigation and visually examined
in our laboratory to review the results of the field logging. Two (2) grain size
analysis were completed by others on select soil samples as part of the previous
investigations, and the results are presented in Appendix 1.

All samples from the current investigation will be stored in the laboratory for a
period of one (1) month after issuance of this report. They will then be discarded
unless we are otherwise directed.

Analytical Testing

One (1) soil sample was submitted for analytical testing to assess the corrosion
potential for exposed ferrous metals and the potential of sulphate attacks against
subsurface concrete structures by determining the concentration of sulphate and
chloride, the resistivity, and the pH. The results are presented in Appendix 1 and
are further discussed in Section 6.7.
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4.0 Observations

4.1 Surface Conditions

The proposed office building addition is to be located immediately to the south of
the existing office building, in an area which currently consists of an asphalt-paved
parking lot with landscaped margins. Based on discussions with the client, it is
understood that the existing office building is founded on end-bearing piles
extending to the bedrock.

The subject site is bordered to the south by West Hunt Club Road, to the east by
Roydon Place, to the north by the existing office building, and to the west by
asphalt-paved parking areas.. The ground surface across the site is relatively level
and at-grade with the surrounding roadways at an approximate geodetic elevation
of 87.5 m.

Available aerial photography indicates that a tank farm was located in near vicinity
to the proposed office building addition as recently as 1976. By 1991, the tank farm
is no longer present, and earthworks are visible on the aerial photograph. It is
understood from available reports that environmental site remediations have been
conducted in the past at this site.

4.2 Subsurface Profile

Overburden

Generally, the subsurface profile at the subject site consists of a layer of asphaltic
concrete which is underlain by a 600 mm to 700 mm thickness of fill, and
subsequently by a compact to dense, brown silty sand deposit. However, previous
boreholes by others, at the southern boundary of the existing office building, noted
fill thicknesses up to approximately 3.5 m.

The fill was generally observed to consist of brown sand with gravel, crushed
stone, and trace topsoil.

Underlying the fill layer, the silty sand deposit extended to the entire depth of the
investigation, and was observed to consist of compact to dense brown silty sand.
Some gravel content was observed at 6.6 m depth in borehole BH 1-23.
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Bedrock

Practical refusal to augering/bedrock was encountered within the close proximity
of the subject site by others during the previous investigations and ranged from
14.3 to 16.1 m depth. Where bedrock was cored, it was observed to consist of poor
to excellent quality limesonte.

Reference should be made to the Soil Profile and Test Data Sheets in Appendix 1
for details of soil and bedrock profile encountered at each borehole location.

4.3 Groundwater

Groundwater levels were measured in the monitoring wells on May 8, 2023 and

are summarized in Table 1 below.

Table 1 - Summary of Groundwater Level Readings

Test Hole

Ground Surface

Groundwater

Groundwater

Number Elevation (m) Level (m) Elevation (m) RecI:)oart:ing

BH1-23 87.66 4.96 82.70 May 8, 2023
BH2-23 87.58 4.92 82.66 May 8, 2023
BH3-23 87.54 5.01 82.53 May 8, 2023

Note: Ground surface elevations at borehole locations were surveyed by Paterson and
are referenced to a geodetic datum.

The groundwater table can also be estimated based on the observed colour,
moisture content and consistency of the recovered samples. Based on the
measured groundwater levels and the aforementioned observations, the long-term
groundwater are expected be between about 5 to 6 m below ground surface.

However, it should be noted that groundwater levels are subject to seasonal
fluctuations, therefore, the groundwater levels could vary at the time of

construction.
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5.0 Discussion

5.1 Geotechnical Assessment

From a geotechnical perspective, the subject site is suitable for the proposed
building addition. It is recommended that the proposed building addition be
founded on conventional spread footings placed on an undisturbed, compact to
dense silty sand bearing surface.

Based on the borehole logs completed by others, up to 3.5 m of existing fill may
be present near the boundary with the existing office building. Should fill be
encountered at the underside of footing elevation, it should be sub-excavated to
the surface of the undisturbed, compact to dense silty sand bearing surface.
Engineered fill or lean concrete can then be placed from the compact to dense silty
sand bearing surface, up to the underside of footing (USF) elevation, to support
the footings.

Where sub-excavation extends below the foundations of the existing office
building, it may need to be done in stages in order to maintain lateral support of
the existing foundations.

The above and other considerations are further discussed in the following sections.

5.2 Site Grading and Preparation
Stripping Depth and Preparation

Topsoil, asphalt, and deleterious fill should be stripped from under any buildings
and other settlement sensitive structures.

Based on the fill observed within the boreholes, it is anticipated that the existing fill
within the proposed building addition footprint, free of deleterious material and
significant amounts of organics, can be left in place below the proposed building
slab-on-grade, outside of the lateral support zones for the footings.

It is recommended that the existing fill layer be proof-rolled with several passes of
a vibratory drum roller, under dry conditions and above freezing temperatures, and
which is approved by Paterson personnel at the time of construction Any poor
performing areas noted during the proof-rolling operation should be removed and
replaced with an approved fill.

Report: PG6623-1 Page 6
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Fill Placement

Engineered fill placed for grading beneath the proposed building addition, where
required, should consist of clean imported granular fill, such as Ontario Provincial
Standard Specifications (OPSS) Granular A or Granular B Type Il. This material
should be tested and approved prior to delivery. The fill should be placed in
maximum 300 mm thick loose lifts and compacted by suitable compaction
equipment. Fill placed beneath the building addition should be compacted to a
minimum 98% of the Standard Proctor Maximum Dry Density (SPMDD).

Non-specified existing fill, along with site-excavated soil, can be used as general
landscaping fill where settlement of the ground surface is of minor concern. These
materials should be spread in thin lifts and at least compacted by the tracks of the
spreading equipment to minimize voids.

Lean Concrete Filled Trenches

As discussed above, where the undisturbed, compact to dense silty sand bearing
surface is encountered below the USF elevation, lean concrete could be used to
reinstate grades for footing support. Zero-entry vertical trenches would be
excavated to the undisturbed, compact to dense silty sand bearing surface, and
backfilled with lean concrete (minimum 17 MPa 28-day compressive strength) to
the founding elevation. Typically, the excavation side walls will be used as the form
to support the concrete. The trench excavation should be at least 150 mm wider
than all sides of the footing at the base of excavation. The additional width of the
concrete poured against an undisturbed trench sidewall will suffice in providing a
direct transfer of the footing load to the underlying bearing surface. Once the trench
excavation is approved by the geotechnical engineer, lean concrete can be poured
up to the proposed founding elevation.

5.3 Foundation Design
Bearing Resistance Values

Strip footings, up to 3 m wide, and pad footings, up to 5 m wide, founded on an
undisturbed, compact to dense silty sand bearing surface can be designed using
a bearing resistance value at serviceability limit states (SLS) of 150 kPa and a
factored bearing resistance value at ultimate limit states (ULS) of 225 kPa,
incorporating a geotechnical factor of 0.5.
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An undisturbed soil bearing surface consists of a surface from which all topsoil and
deleterious materials, such as loose, frozen or disturbed soil, whether in situ or
not, have been removed, in the dry, prior to the placement of concrete for footings.

The bearing resistance value at SLS given for footings will be subjected to
potential post construction total and differential settlements of 25 and 20 mm,
respectively.

Lateral Support

The bearing medium under footing-supported structures is required to be provided
with adequate lateral support with respect to excavations and different foundation
levels. Adequate lateral support is provided to an undisturbed, compact to dense
silty sand above the groundwater table when a plane extending horizontally and
vertically from the footing perimeter at a minimum of 1.5H:1V passes only through
in situ soil of the same or higher capacity as the bearing medium soil.

5.4 Design for Earthquakes

Based on the subsurface profile encountered across the subject site, the site class
for seismic site response can be taken as Class D according to in Table 4.1.8.4.A
of the Ontario Building Code (OBC) 2012. Soils underlying the subject site are not
susceptible to liquefaction. Reference should be made to the latest version of the
OBC 2012 for a full discussion of the earthquake design requirements.

5.5 Slab-on-Grade Construction

With the removal of all topsoil and deleterious fill, the existing fill or native soll
subgrade approved by the geotechnical consultant at the time of excavation will
be considered an acceptable subgrade on which to commence backfilling for floor
slab construction.

It is recommended that the slab-on-grade subgrade be proof-rolled with a suitably
sized vibratory drum roller making several passes, under dry conditions, prior to
sub-slab fill placement. Any poor performing areas should be removed and
replaced with an engineered fill, such as OPSS Granular B Type II.

The upper 200 mm of sub-slab fill is recommended to consist of OPSS Granular A
crushed stone. All backfill material within the footprint of the proposed building
addition should be placed in maximum 300 mm thick loose lifts and compacted to
a minimum of 98% of the material’s SPMDD.
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5.6 Pavement Design

Car only parking areas and access lanes may be expected along with the
proposed building addition. The proposed pavement structures are presented in
Tables 2 and 3.

Table 2 - Recommended Pavement Structure — Car Only Parking Areas

Thickness (mm) Material Description
50 Wear Course — HL-3 or Superpave 12.5 Asphaltic Concrete
150 BASE - OPSS Granular A Crushed Stone
300 SUBBASE - OPSS Granular B Type |l

SUBGRADE - OPSS Granular B Type | or Il material placed over in-situ soil or
engineered fill

Table 3 - Recommended Pavement Structure — Access Lanes and Heavy
Loading Parking Areas

Thickness (mm) Material Description
40 Wear Course — HL-3 or Superpave 12.5 Asphaltic Concrete
50 Binder Course — HL-8 or Superpave 19.0 Asphaltic Concrete
150 BASE - OPSS Granular A Crushed Stone
450 SUBBASE - OPSS Granular B Type Il

SUBGRADE - OPSS Granular B Type | or Il material placed over in-situ soil or
engineered fill

Other Considerations

Minimum Performance Graded (PG) 58-34 asphalt cement should be used for this
project.

If soft spots develop in the subgrade during compaction or due to construction
traffic, the affected areas should be excavated and replaced with OPSS Granular B
Type | or Il material.

The pavement granular base and subbase should be placed in maximum 300 mm
thick lifts and compacted to a minimum of 99% of the material’'s SPMDD using
suitable vibratory equipment.

| —
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6.0

6.1

6.2

Design and Construction Precautions

Foundation Drainage and Backfill
Foundation Drainage

It is understood that the proposed structure will not contain below-grade space,
therefore, a perimeter foundation drainage system is not considered to be
required. However, should the proposed structure contain occupied below-grade
space, itis recommended that a perimeter foundation drainage system be provided
for the below-grade areas. The system, where required, should consist of a
150 mm diameter perforated and corrugated plastic pipe, surrounded on all sides
by 150 mm of 19 mm clear crushed stone, which is placed at the footing level
around the exterior perimeter of the structure. The pipe should have a positive
outlet, such as a gravity connection to the storm sewer.

Foundation Backfill

Backfill against the exterior sides of the foundation walls should consist of free
draining, non-frost susceptible granular materials. Imported granular materials,
such as clean sand or OPSS Granular B Type | granular material, can be used for
this purpose.

Excavated on-site fill and/or silty sand could also be re-used for backfilling the
exterior sides of the foundation walls. However, this material would need to be
maintained in an unfrozen state and at a suitable moisture content for compaction
if it is to be re-used on-site.

Protection of Footings Against Frost Action

Perimeter footings of heated structures are recommended to be insulated against
the deleterious effects of frost action. A minimum 1.5 m thick soil cover, or an
equivalent combination of soil cover and foundation insulation, should be provided
in this regard.

Exterior unheated footings, such as isolated piers, are more prone to deleterious
movement associated with frost action than the exterior walls of the structure, and
require additional protection, such as soil cover of 2.1 m, or an equivalent
combination of soil cover and foundation insulation.
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6.3

6.4

Excavation Side Slopes
Excavation Side Slopes

The side slopes of excavations in the overburden materials should either be cut
back at acceptable slopes or should be retained by shoring systems from the start
of the excavation until the structure is backfilled. It is anticipated that sufficient
room will be available for the greater part of the excavation to be undertaken by
open-cut methods (i.e. unsupported excavations).

The excavation side slopes above the groundwater level extending to a maximum
depth of 3 m should be cut back at 1H:1V or flatter. The flatter slope is required for
excavation below groundwater level, such as 3H:1V.

The subsurface soil at this site is considered to be mainly a Type 2 and 3 soil
according to the Occupational Health and Safety Act and Regulations for
Construction Projects.

Excavated soil should not be stockpiled directly at the top of excavations and heavy
equipment should be kept away from the excavation sides.

Slopes in excess of 3 m in height should be periodically inspected by the
geotechnical consultant in order to detect if the slopes are exhibiting signs of
distress.

It is recommended that a trench box is used to protect personnel working in
trenches with steep or vertical sides. It is expected that services will be installed
by “cut and cover” methods and excavations will not be left open for extended
periods of time.

Pipe Bedding and Backfill

Bedding and backfill materials should be in accordance with the most recent
Material Specifications and Standard Detail Drawings from the Department of
Public Works and Services, Infrastructure Services Branch of the City of Ottawa.

A minimum of 150 mm of OPSS Granular A should be placed for bedding for sewer
or water pipes when placed on a soil subgrade. The bedding should extend to the
spring line of the pipe. Cover material, from the spring line to a minimum of 300 mm
above the obvert of the pipe, should consist of OPSS Granular A (concrete or PSM
PVC pipes) or sand (concrete pipe). The bedding and cover materials should be
placed in maximum 225 mm thick lifts and compacted to 98% of the SPMDD.

Report: PG6623-1 Page 11
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It should generally be possible to re-use the site materials above the cover material
if operations are carried out in dry weather conditions.

Where hard surface areas are considered above the trench backfill, the trench
backfill material within the frost zone (about 1.8 m below finished grade) and above
the cover material should match the soils exposed at the trench walls to minimize
differential frost heaving. The trench backfill should be placed in maximum 225 mm
thick loose lifts and compacted to a minimum of 98% of the material’'s SPMDD. Al
cobbles larger than 200 mm in their longest direction should be segregated from
re-use as trench backfill.

6.5 Groundwater Control

It is anticipated that groundwater infiltration into the excavations should be low to
moderate and controllable using open sumps. The contractor should be prepared
to direct water away from all subgrades, regardless of the source, to prevent
disturbance to the founding medium.

Permit to Take Water

A temporary Ministry of Environment, Conservation and Parks (MECP) permit to
take water (PTTW) may be required if more than 400,000 L/day of ground and/or
surface water are to be pumped during the construction phase. At least 4 to
5 months should be allowed for completion of the application and issuance of the
permit by the MECP.

For typical ground or surface water volumes being pumped during the construction
phase, typically between 50,000 to 400,000 L/day, it is required to register on the
Environmental Activity and Sector Registry (EASR). A minimum of two to four
weeks should be allotted for completion of the EASR registration and the Water
Taking and Discharge Plan to be prepared by a Qualified Persons as stipulated
under O.Reg. 63/16.

If a project qualifies for a PTTW based upon anticipated conditions, an EASR will
not be allowed as a temporary dewatering measure while awaiting the MECP
review of the PTTW application.

Impacts on Neighboring Structures

Based on the observed existing groundwater level and depths of shallow
foundations, it is not anticipated that the proposed construction will extend below

| —
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the groundwater level. Therefore, no adverse effects from short-term or long-term
dewatering are expected for surrounding structures.

6.6 Winter Construction

Precautions must be taken if winter construction is considered for this project. The
subsoil conditions at this site consist of frost susceptible materials. In the presence
of water and freezing conditions, ice could form within the soil mass. Heaving and
settlement upon thawing could occur.

In the event of construction during below zero temperatures, the founding stratum
should be protected from freezing temperatures using straw, propane heaters and
tarpaulins or other suitable means. In this regard, the base of the excavations
should be insulated from sub-zero temperatures immediately upon exposure and
until such time as heat is adequately supplied to the building and the footings are
protected with sufficient soil cover to prevent freezing at founding level.

Trench excavations and pavement construction are also difficult activities to
complete during freezing conditions without introducing frost into the subgrade or
in the excavation walls and bottoms. Precautions should be taken if such activities
are to be carried out during freezing conditions. Additional information could be
provided, if required.

6.7 Corrosion Potential and Sulphate

The results of analytical testing show that the sulphate content is less than 0.1%.
The results are indicative that Type 10 Portland Cement would be appropriate for
this site. The chloride content and the pH of the sample indicate that they are not
significant factors in creating a corrosive environment for exposed ferrous metals
at this site, whereas the resistivity in indicative of an aggressive to very aggressive
corrosive environment.
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7.0 Recommendations

It is a requirement for the foundation design data provided herein to be applicable
that the following material testing and observation program be performed by the
geotechnical consultant.

Q0  Observation of all bearing surfaces prior to the placement of concrete.
U  Sampling and testing of the concrete and fill materials.

U Periodic observation of the condition of unsupported excavation side slopes
in excess of 3 min height, if applicable.

U0  Observation of all subgrades prior to backfilling.
Q0 Field density tests to determine the level of compaction achieved.

U Sampling and testing of the bituminous concrete including mix design
reviews.

A report confirming that these works have been conducted in general accordance
with our recommendations could be issued upon the completion of a satisfactory
inspection program by the geotechnical consultant.

All excess soils, with the exception of engineered crushed stone fill, generated by
construction activities that will be transported on-site or off-site should be handled
as per Ontario Regulation 406/19: On-Site and Excess Soil Management.
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8.0 Statement of Limitations

The recommendations provided are in accordance with the present understanding
of the project. Paterson requests permission to review the recommendations when
the drawings and specifications are completed.

A soils investigation is a limited sampling of a site. Should any conditions at the
site be encountered which differ from those at the test locations, Paterson requests
immediate notification to permit reassessment of our recommendations.

The recommendations provided herein should only be used by the design
professionals associated with this project. They are not intended for contractors
bidding on or undertaking the work. The latter should evaluate the factual
information provided in this report and determine the suitability and completeness
for their intended construction schedule and methods. Additional testing may be
required for their purposes.

The present report applies only to the project described in this document. Use of
this report for purposes other than those described herein or by person(s) other
than Costco Wholesale Corporation, or their agents, is not authorized without
review by Paterson for the applicability of our recommendations to the alternative

use of the report.
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SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed Office Expansion - 415 Hunt Club Road
Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE May 3, 2023

FILE NO.
PG6623

HOLE NO.
BH 1-23

End of Borehole

(GWL @ 4.96m - May 8, 2023)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
B | | | B3
a0} o0 < N
g & g : A
0 5 g |z0
GROUND SURFACE
\Asphalticconcrete 0.05%5
FILL: Brown silty sand with gravel
and crushed stone, trace asphalt EAU 1
fragments 076X
1 }Xss 2 |75 | 24
}jf'Xss 3 |100| 34
Dense to compact, brown SILTY ‘11l ss| 4 | 83| 36
SAND T
{.:szs 5 100 | 29
- compact by 3.7m depth |
:f]XSS 6 | 75 | 14
)f}XSS 7 | 83|14
j‘jijSS 8 | 83 | 11
- some gravel by 6.6m depth | i
Ll X ss| 9 |83 11

DEPTH
(m)

(m)

0+87.66

1186.66

-85.66

-84.66

-83.66

-82.66

-81.66

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40 60 80

Construction

~1 Monitoring Well

20 40 60 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded




pate rSO n g ro u pCon_suIting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed Office Expansion - 415 Hunt Club Road

9 Auriga Drive, Ottawa, Ontario K2E 7T9 Ottawa, Ontario

DATUM Geodetic FILE NO.
PG6623
REMARKS
HOLE NO.
BORINGS BY CME-55 Low Clearance Drill DATE May 3, 2023 BH 2-23
B SAMPLE Pen. Resist. Blows/0.3m |5
SOIL DESCRIPTION 2 e | S| ® sommDia.Cone |25
o & %|Ha 2B
B | g .55 S5
g 0& g *o|g O Water Content % =7
B | B O|”wn c c
2] -1 g =z (o] O o
GROUND SURFACE 20 40 60 80 =0
TAsphalic concrete 0051% 0+87.58 e _
FILL: Brown silty sand with gravel
and crushed stone, trace asphalt EAU 1
 fragments _______0.69
11 [Xss 2 | 83|10 1786.58
1 ss| 3 | 83 | 11
i 2185.58
H X SS| 4 |92 14
TH 3184.58
)f}XSS 5 [100| 12
Compact, brown SILTY SAND 1
I} ﬁjX ss| 6 | 71 | 20 47838
1] ss| 7 | 83| 19
T 5+82.58
1 X ss| 8 | 92| 24
HIE 6+181.58
o X ss| 9 | 75| 26
I - w4 1 0 1

End of Borehole

(GWL @ 4.92m - May 8, 2023)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




9 Auriga Drive, Ottawa, Ontario K2E 7T9

patersongroup

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed Office Expansion - 415 Hunt Club Road
Ottawa, Ontario

DATUM Geodetic
REMARKS

BORINGS BY CME-55 Low Clearance Drill

DATE May 3, 2023

FILE NO.
PG6623

HOLE NO.
BH 3-23

End of Borehole

(GWL @ 5.01m - May 8, 2023)

B SAMPLE
SOIL DESCRIPTION g
< o & Ha
H | o %] L
o g0 M
2 ¢ 2|75,
0 Z |z 0
GROUND SURFACE
NAsphalticconcrete 0.05 XX
FILL: Brown silty sand with gravel
and crushed stone, trace topsoil 0.60 EAU 1
:{}Xss 2 [100| 10
)f}XSS 3 |100] 25
Compact to dense, brown SILTY 11 I'ss| 4 |100] 30
SAND 1H
[ﬁ‘«iXSS 5 (100 | 35
fQ:XSS 6 [100| 38
o }XSS 7 | 83|48
- compact to very loose by 5.1m AL
depth Tl
T I'XSS 8 | 83 |30
1 X ss| 9 |50 | 2

DEPTH
(m)

(m)

0+87.54

1186.54

-85.54

-84.54

-83.54

-82.54

-81.54

ELEV.

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Content %

20

40 60 80

Construction

~1 Monitoring Well

20 40 60 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded




SYMBOLS AND TERMS

SOIL DESCRIPTION

Behavioural properties, such as structure and strength, take precedence over particle gradation in
describing soils. Terminology describing soil structure are as follows:

Desiccated - having visible signs of weathering by oxidation of clay
minerals, shrinkage cracks, etc.

Fissured - having cracks, and hence a blocky structure.

Varved - composed of regular alternating layers of silt and clay.

Stratified - composed of alternating layers of different soil types, e.g. silt
and sand or silt and clay.

Well-Graded - Having wide range in grain sizes and substantial amounts of
all intermediate particle sizes (see Grain Size Distribution).

Uniformly-Graded - Predominantly of one grain size (see Grain Size Distribution).

The standard terminology to describe the relative strength of cohesionless soils is the compactness
condition, usually inferred from the results of the Standard Penetration Test (SPT) ‘N’ value. The SPT N
value is the number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split
spoon sampler 300 mm into the soil after an initial penetration of 150 mm. An SPT N value of “P” denotes
that the split-spoon sampler was pushed 300 mm into the soil without the use of a falling hammer.

Compactness Condition ‘N’ Value Relative Density %
Very Loose <4 <15

Loose 4-10 15-35
Compact 10-30 35-65

Dense 30-50 65-85

Very Dense >50 >85

The standard terminology to describe the strength of cohesive soils is the consistency, which is based on
the undisturbed undrained shear strength as measured by the in situ or laboratory shear vane tests,
unconfined compression tests, or occasionally by the Standard Penetration Test (SPT). Note that the
typical correlations of undrained shear strength to SPT N value (tabulated below) tend to underestimate
the consistency for sensitive silty clays, so Paterson reviews the applicable split spoon samples in the
laboratory to provide a more representative consistency value based on tactile examination.

Consistency Undrained Shear Strength (kPa) ‘N’ Value
Very Soft <12 <2
Soft 12-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15
Very Stiff 100-200 15-30

Hard >200 >30




SYMBOLS AND TERMS (continued)

SOIL DESCRIPTION (continued)

Cohesive soils can also be classified according to their “sensitivity”. The sensitivity, St, is the ratio
between the undisturbed undrained shear strength and the remoulded undrained shear strength of the
soil. The classes of sensitivity may be defined as follows:

Low Sensitivity: St<2
Medium Sensitivity: 2<St<4
Sensitive: 4<St<8
Extra Sensitive: 8<St<16
Quick Clay: St>16

ROCK DESCRIPTION
The structural description of the bedrock mass is based on the Rock Quality Designation (RQD).

The RQD classification is based on a modified core recovery percentage in which all pieces of sound core
over 100 mm long are counted as recovery. The smaller pieces are considered to be a result of closely-
spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock mass and are
not counted. RQD is ideally determined from NQ or larger size core. However, it can be used on smaller
core sizes, such as BQ, if the bulk of the fractures caused by drilling stresses (called “mechanical breaks”)
are easily distinguishable from the normal in situ fractures.

RQD % ROCK QUALITY
90-100 Excellent, intact, very sound
75-90 Good, massive, moderately jointed or sound
50-75 Fair, blocky and seamy, fractured
25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very poor, crushed, very severely fractured
SAMPLE TYPES
SS - Split spoon sample (obtained in conjunction with the performing of the Standard
Penetration Test (SPT))
W - Thin wall tube or Shelby tube, generally recovered using a piston sampler
G - "Grab" sample from test pit or surface materials
AU - Auger sample or bulk sample
WS - Wash sample
RC - Rock core sample (Core bit size BQ, NQ, HQ, etc.). Rock core samples are

obtained with the use of standard diamond drilling bits.



SYMBOLS AND TERMS (continued)

PLASTICITY LIMITS AND GRAIN SIZE DISTRIBUTION

WC% - Natural water content or water content of sample, %

LL - Liquid Limit, % (water content above which soil behaves as a liquid)

PL - Plastic Limit, % (water content above which soil behaves plastically)

Pl - Plasticity Index, % (difference between LL and PL)

Dxx - Grain size at which xx% of the soil, by weight, is of finer grain sizes
These grain size descriptions are not used below 0.075 mm grain size

D10 - Grain size at which 10% of the soil is finer (effective grain size)

D60 - Grain size at which 60% of the soil is finer

Cc - Concavity coefficient = (D30)2/ (D10 x D60)

Cu - Uniformity coefficient = D60/D10

Cc and Cu are used to assess the grading of sands and gravels:

Well-graded gravels have: 1<Cc<3 and Cu>4

Well-graded sands have: 1<Cc<3 and Cu>6

Sands and gravels not meeting the above requirements are poorly-graded or uniformly-graded.
Cc and Cu are not applicable for the description of soils with more than 10% silt and clay
(more than 10% finer than 0.075 mm or the #200 sieve)

CONSOLIDATION TEST
P’ - Present effective overburden pressure at sample depth
P’c - Preconsolidation pressure of (maximum past pressure on) sample
Ccr - Recompression index (in effect at pressures below p’c)
Cc - Compression index (in effect at pressures above p’c)
OC Ratio Overconsolidaton ratio = p’c/ p’o
Void Ratio Initial sample void ratio = volume of voids / volume of solids
Wo - Initial water content (at start of consolidation test)

PERMEABILITY TEST

Coefficient of permeability or hydraulic conductivity is a measure of the ability of
water to flow through the sample. The value of k is measured at a specified unit
weight for (remoulded) cohesionless soil samples, because its value will vary
with the unit weight or density of the sample during the test.



SYMBOLS AND TERMS (continued)

STRATA PLOT

4- 7 qa

© ey
ce 4
g -

Topsoll Asphalt

Silty Sand

954

MONITORING WELL AND PIEZOMETER CONSTRUCTION

MONITORING WELL CONSTRUCTION

—— Bentonite Seal

Water Level
Cuttings

—— Bentonite Seal

Bentonite Seal

Silica Sand

Water Level

Slotted PVC Screen

Slotted PVC Screen

Sandy Silt Silty Clay Clayey Silty Sand Glacial Till Bedrock

PIEZOMETER CONSTRUCTION

— Silica Sand
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Log of Borehole 1 Trow
Auger Sample 2] g
SPT (N} Value o0 Natural Moisture X Project _Geotechnical Investigation. Proposed Dwg. No. 2
Dynamic Cone Test . I
Shelby Tube ee m Zﬁiﬁfmﬁ ;’;’;{;‘; il;;”;ltt b Costco Regional Office. Hunt Club Road and Roydon Avenue
Overburden Pressure 15@5 . .
Rock Core B 5 Sain at Fadure 590 City of Ottawa, Ontario Project No MAT4531A
Field Vane Test + S pepetrometer A Sorehofe L ot rowi .
Water Level: Est.: ¥ Measured: X Perched: X orehole Location Refer to Drawing No. 1
G S Geodetid D N Value Natural Moisture Content Natural
) . L Elev. |& and Unit
Wi ‘g Soil Description TP 20 40 60 80 Atterberg Limits Weight
11 0 m ’t' Shear Strength % Dry Weight KN/mS
L 88.0 o 10 20 30
FILLSitty sand with trace gravel, ,
frozen in the upper 0.3m depth, 8‘
o _ brown to dark brown, moist | -« i
L1 {of fcompact) ’)’
I :\ Hydrocarbon odour
fo} {93 - — 1
o o\
: :%— - 2
" I\% 84.2
b1~ SAND Fine to medium, sandy silt R
Pt 1 seams, light grey, moist to wet
b4 - {compact)
] o - - 5
‘:~ a
A -1 81.9 | ¢
Terminated @ 6.1m Depth
NOTES: :
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Elapsed Water Hole Run | Depth % Rec. ROD %
2. Borehole drilled on February 8, 2001 using & Time Level (m) Open To (m) No. m}
CME-55 truck mounted drill rig to a termination Comple dry to 53 7
depth at 6. 1m. -tion 5.3 2
3. A 19mm slotted standpipe was installed in the 5days dry ‘;’;
borehole
4. See Notes on Sample Descriptions Notes
5. This Drawing to be read with OMM/Trow
Consulting Engineers_report MA145314
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Log of Borehole 1A L

Auger Sample &
SPT (N) Value OO B Natural Moisture xX Project _Additional Geotechnical Investigation. Dwe. No. 2
pynamic Cone Test  ——  piastic & Liquid Limit F—— Pr. i -
oposed Costco R ;
shelby Tube PP gﬁd’gj”zd Tgaxia." 57 o /el tco Regional Office. Hunt Club Road and Roydon
Rock Core B Qe Faire % Place.City of Ottawa, Ontario . MA14531B
3 + s 10 Project No. ———8M
Field Vane Test Penetrometer A Borehile L tion Ref D ing N
Water Level: Est: L Measured: X Perched: I orehole Location Refer to Drawing No. T
=] Geodetid D N Value Natural Moisture Content Natural
G . Elev. | and Unit
w Soil Description ] 20 40 60 80 Atterberg Limits Weight
) m }’ Shear Strength % Dry Weight xnm3
| 88.0 |} 10 20 30
FILLSilty sand with trace gravel,
frozen in the upper 0.3m depth,

| brown to dark brown, moist ]
(compact)

3
N
%_ Hydrocarbon odour §
\

84.2

7= SAND Fine to medium, sandy silt ]
) seams, light grey, moist to wet
(compact)

\silt, grey, wet fcompact)

T [ |- \WEATHERED BEDROCK

T1 LIMESTONE BEDROCK Dolomitic
1 veins, grey (good quality)
1 P 7 1. 5
Terminated @ 16.4m Depth

NOTES

1. Borehole No. 1A is located

3.8m south and 7.0m east of

Borehole No. 1.

2. Borehole was augered without

ssa:;npﬁng from ground surface to
. 1m

- 74.0
o1 SAND AND GRAVEL TILL Some F’ 73.8
73.6

Run 2

|

[NOTES:

1. Borehole data requires interpr ion assistance WATER LEVEL RECORDS CORE DRILLING RECORD

from OMM/Trow before use by others Elapsed Water Hole un Depth ~ % Rec. | RQD
2. Borehole drilled on March 1, 2007 using a Time Level (m) Open To (m) || No. im)

CME-55 truck mounted drill to a a termination depth 1 14.4-14.5 100 o
at 16.4m. 2 14.5-16.4 100 87
3. Borehole backfilled upov completion of drilling ‘?’

4. See Notes on Sample Descriptions gfjs: dBoreho.fe core drileld from 14.4m to

16.4m depth.

5. This Drawing to be read with OMM/Trow $
| Consulting Engineers report MAT45318
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Log of Borehole 2 Trow

Auger Sample X
SPT (N} Value OO B Natural Moisture X Project _Geotechnical Investigation. Proposed Dwg. No. 3
Dynamic Cone Test . . PP .
Shelby Tube oo N Zﬁ;:;c,ni dng;/{;zié;maltt L Costco Regional Office. Hunt Club Road and Roydon Avenue
2

Overburden Pi 1585 s .
Rock Core B Qrepurde Pessare 109 City of Ottawa, Ontario Proect No,  MAT4531A
Field Vane Test + S ponetrometer 3 :

Water Level: Est: & Measured: X Perched: . Borehole Location Refer to Drawing No. 1

S GeodetidD N Value Natural Moisture Content Natural
Stk Flev. |€ and Unit
W Soil Description lp 20 40 60 80 Atterberg Limits Weight

8

m t V" Shear Strength % Dry Weight 3
Ll o S KN/m
L 88.2 o 10 20 30
>\ FILL Silty sand with trace to some AR ERIFRN R
gravel, fight brown to dark grey
.. moist {compact] ]
Hydrocarbon odour and Staining
N e
§ .
§_ ] 2
\( 85.3 %z
e i it it 7
- FLL Silty sand with rock b
fragments, cobbles and boulders,
grey, moist
N 7 : i
~_| 84.4 X
H | SILTY SAND Fine to medium, ~ a Z
L1 sandy silt seams, brown to grey,
l j moist {dense to compact) 7
S %
[ . — s
: -
} KB B %
::]. - %
e ~ | 81.5
Terminated @ 6.7m Depth
NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Elapsed Water Hole Run |~ Depth % Rec. ROD %
2. Borehole drifled on February 8, 2001 using a Time Level (m} Open To (m} || No. (m}
CME-55 truck mounted drill rig to a termination Comple dry to 5.5 7
depth at 6. 7m. _tion 55 2
3. Borehole backfilled upon completion of drilling ‘3
4. See Notes on Sample Descriptions Notes:
5. This Orawing to be read with OMM/Trow
Consulting Engineers report MAI4531A




Log of Borehole 3

Auger Sample &

SPT (N} Value OO @ Natural Moisture x Project _Geotechnical Investigation. Proposed

Dynamic Cone Test — .

N

Trow

Dwg.No.__ 4

Plastic & Liquid Limit F—— Costco Reai £
Shelby Tube 'YS | g” d’gi"f, g Tgaxia ot . g) . egional Office. Hunt Club Road and Roydon Avenue
verburden rFressure . -
Rock Core 8 % Strain at Failure 10 City of Ottawa, Ontario Proiect N MAT4531A
Field Vane Test + S penetrometer oject No, ————rr—
Water Level: Est.: Measured: X Perched: X Borehole Location Refer to Drawing No. 1
G )5; Geodetid D N Value Natural Moisture Content Natural
M ’ o Eev. |¢ and Unit
wi ‘g Soil Description cip 20 40 60 80 Atterberg Limits Weight
i1l o m ,t’ Shear Strength % Dry Weight KN/mS
L 88.0 0 10 20 30
>\ FILL Silty sand with trace to some RN NN U M
gravel, brown to grey to dark
| brown, moist fcompact) — (>
Hydrocarbon odour
\ 7
\_ . : ,
§ #
%“' N} 2
N\ i 2
§\< %
\" N 3
>\§_ — 4
>\ Z
NN ~71 83.4
<. -1 SAND Fine to medium, occasional
silt seams, trace gravel, wet
(dense) ] 5F Y
| 4%
R 7
~ &
) N7
o ~ ) 81.3 7
Terminated @ 6.7m Depth
NOTES:
1. Borghole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Elapsed Water Tole Ron Depth % Han. oD%
2. Borehole dnitted on February 8, 2001 using a Time Level {m) Open To {m) No. (m)}
CME-55 truck mounted drill rig to a termination Comple dry to 5.8 7
depth at 6.7m. -tion 5.8 2
3. Borehole backfilled upon completion of drilling ﬁ
4. See Notes on Sample Descnptions Notes:
5. This Drawing to be read with OMM/Trow
Consulting Engineers report MA14531A4




Log of Borehole 4 Trow
Auger Sample by g
SPT (N) Value co Natural Moisture x Project _Geotechnical Investigation. Proposed Dwg. No. 5
Dynamic Cone Test N e .
Flastic & Liquid Limit | Costco Regional Office. Hunt Clu d and Roydon Avenue
Shefby Tube oo N Undigined Triaxial at 6% 5 9. e. b Roa Y
veroburden Fressure . .
Rock Core B o ot Fosire 10 City of Ottawa, Ontario Proiect No, —MAT4531A
Field Vane Test + s Penetrometer ] -
Water Level: Est.: ¥ Measured: X Perched: X Borehole Location Refer to Drawing No. 1
G i’ Geodetic g N Valve Natural Mo;iture Content N‘a/%_;al
w| Y Soil Description Elev. 1p 20 40 60 80 Atterberg Limits Weight
IR ) m ;7 Shear Strength % Dry Weight KN/m3
L 87.9 I} 10 20 30
>\ FILL Silty sand with trace to some -
gravel, brown to grey moist .
L fcompact) |
\)'% Hydrocarbon odour and Staining
\\-— — 1
§ 4
\x\_ -] 2 7.
\ Z
;\( ___________ ———— = 85.0 7
>\- FILL Rock fragments in silty sand = 3
\ matrix, grey, moist
N i
\x— 4.
§ .
N Js27 |°
N _ PNl 82.7 %
. -] SAND Medium to coarse, trace 2
. -} silt, brown to grey brown, moist —
. -.-] to wet [dense)
N 7
— 6
»
) 81.2
Terminated @ 6.7m Depth
NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CQRE DRILLING RECQRD
from OMM/Trow before use by others Elapsed Water Hole Run | Depth % Fec. ROD %
2. Borehole drilled on February B, 2001 using a Time Level (m) Qpen To (m) No. {m)
CME-85 truck mounted drill nig to a termination Comple dry to 58 1
depth at 6.7m. _tion 5.9 2
3. Borehole backfilled upon completion of drilling ‘z
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
Consulting £naineers report MAT4531A
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Log of Borehole 5 Trow

Auger Sample D]
SPT (N} Value OO B Natursl Moisture X Project _Geotechnical Investigation. Proposed Dwg. No. 6
Dynamic Cone Test . . L. .
0 Shelby Tube oo B Z/zzg;ni ;’%‘,{gi";;”;’: b Costco Regional Office. Hunt Club Road and Roydon Avenue
Overburden Pressure 155 . .
Rock Core B S Soin ot Faure 19 City of Ottawa, Ontario Proiect No. — MAT4531A
Field Vane Test + S penetrometer - roject No.
Water Level: Est.: & Measured: X Perched: X Boreh?/e Location Refer to Drawin g No. 1
G )3, Geodetid D N Value Natural Moisture Content Natura/
M . P Elev. e an Unit
wi g Soil Description T i 20 40 60 80 Atterberg Limits Weight
| o m ;, Shear Strength % Dry Weight KN/m3
L 88.3 o 10 20 30
>\ FILL Sifty sand with trace to some PR RIS SN RN
gravel, occasional rootlets, brown
i _ to dark grey, moist (dense to -
of 1o compact)
q "\ Hydrocarbon odour 7
¢ 0%
: :§ /
¢ :%& o 8531,
)| I1-- -] SAND Fine to medium, occasional A
b .} sift seams or partings, trace to
[ - -1- some gravel, brown to grey, moist _
ol 1ol to wet (compact)
1 - af
ijxe 7
1[4 %
H- i %
0: 7-
% R ™ g1.9
- - 81.6
Terminated @ 6.7m Depth
NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Elapsed Water Hole Run | Depih % Rec. ROD %
2. Borehole drilled on February 8, 2001 using a Time Level (m) Open To (m) No. {m)
CME-55 truck mounted drill rig to a termination Comple dry to 58 7
depth at 6.7m. : _tion 58 . g
3. A 15mm slotted standpipe was installed in the Sdays 6.4 4
borehole
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
Consulting Engineers report MA14531A




Log of Borehole SA

s

Trow
Auger Sample ®
SPT (N] Value QO @ Natural Moisture x Project Additional Geotechnical Investigation. Dwg. No. 3
Dynamic Cone Test ——  prastic & Liquid Limi . ]

quid Limit F——— Proposed Costco Regional Office. Hunt Club R d and Roydon

Shelby Tube oo N gndrg:‘n%d Tr;?x.l'af at 5685 L egional Office. Hunt C b Roa d Royao
Rock Core B Qe [k el Place. City of Ottawa, Ontario Project No MA14531B
Field Vane Test + S penetrometer 3 —_—

Borehole L i i
Water Level: Est.. hvA Measured: XL Perched: L orehole Location Refer to Drawing No. 1

5 Geodetid D N Value Natural Moisture Content Natural
G L . Elev. |2 and Unit
W\ ‘g Soil Description ©lp 20 40 60 80 Atterberg Limits Weight
| o m t | Shear Strength % Dry Weight KN/m3
h 'm
L 88.3 0 10 20 30
=1 FILL Silty sand with trace to some R RN R
gravel, occasional rootlets, brown
o dark grey, moist (dense to =

\ compact)

\ Hydrocarbon odour

\_ J ;

\i; 85.3

SAND Fine to medium, occasional
silt seams or partings, trace t0

some gravel, brown to grey, moist |
to wet (compact)

74.6

- SAND AND GRAVEL Grey, very
i wet [compact)

| TIMESTONE BEDROCK Some clay
seams and shale seams, fractured
T (fair quality)

Run 1

71.4

1
Tenminated @ 16.9m depth o

Notes

1. Borehole 5A is located 3. 2m
west and 0.9m south of borehole
No. 5.

2. Borehole augered without
sampling from ground surface to
6. 1m depth.

NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD

from OMM/Trow before use by others Elapsed Water Hole Depth % Rec.—| RGD
(m)

2. Borehole drilled on March 1 and 5, 2001 using a Time Level (m) Open To (m)
CME-55 truck mounted drill rig to a termination
depth at 16.9m.

15.3-16.9 81 53

wNﬂz
S5

3. Borehole backfilled upon completion of driling 4
4. See Notes on Sample Descriptions Notes: Borehole core drileld from 15.2m to

16.9m depth.
5. This Drawing to be read with OMM/ Trow
‘onsulting £ngit I 1A145318
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Log of Borehole 6 Trow

Auger Sample &
SPT (N} Value o0 Natural Moisture X Project _Geotechnical Investigation. Proposed Dwg. No. 7
Dynamic Cone Test . .

Plastic & Liquid Limit | Costco Regional Office. Hunt Club Road and Roydon Avenue
Shelby Tube LA gndlgim‘eid T?l;axial at 15605 g . b oy

(=7 ressure . .

Rock Core B 9% Siroin ot Faore © 10 City of Ottaws, Ontario Project No. _MAT4531A
Field Vane Test + s Penetrometer -

Woter Level: Est.: ¥ Measured: X Perched: X Borehole Location Refer to Drawing No. 1

Geodetic N Value Natural Moisture Content Natural
and Unit

D
. . L Elev. e . . N
Soil Description ;tw 20 40 60 80 Atterberg Limits Weight
h
¢

G
w S S

L m hear Strength % Dry Weight KIWm3
87.8 20 320

12

FILL Silty sand with trace to some
gravel, brown to dark grey, moist
| fcompact) -
Hydrocarbon odour

NN

]
|

I
i

ol 82.5

SR

B
I

SILTY SAND Dark grey to black,
wet (compact)
Hydrocarbon Odour

~ ) 81.8 |,

SAND Fine to medium, trace
gravel, silt seamns, grey, wet
{loose) |

80.2

<>[

Terminated @ 7.6m Depth

NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD

from OMM/Trow before use by others Elapsed Water Hole Run Depth % Rec. RQD %

2. Borehole drilled on February 12, 2001 using a Time Level (m} Open To {m) || No. {m}
CME-55 truck mounted drill rig to a termination 7
depth at 7.6m. 2

3. Borehole backfilled upon completion of dnlling 2

4. See Notes on Sample Descriptions Notes:

5. This Drawing to be read with OMM/Trow
Consulting Engineers report MAI45314
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Log of Borehole 7 Trow

Auger Sample by
SPT (N) Value o0 Natural Moisture X Project _Geotechnical Investigation. Proposed Dwg. No. 8
Dynamic Cone Test . P
Shelby Tube oo m Z’;‘;’; Z:ini ;I%L;;ZIZIZI: i o Costco Regional Office. Hunt Club Road and Roydon Avenue
Overburden Pressure 15@5 . .
Rock Core B S ganen ressun % City of Ottawa, Ontario Proiect N MAT4531A
Field Vane Test + S ponetrometer 0ject NO. =
Water Level: Est.: T Measured: X Perched: X Borehole Location Refer to Drawing No. 1
S GeodetidD N Valve Natural Moisture Content Natural
G A‘Cl Flev. 18 and Unit
Wi ‘g Soil Description ©ip 20 40 60 80 Atterberg Limits Weight
1l o m L I Shear Strength % Dry Weight 3
h KN/m
L 88.1 o 1020 30
>\ FILL Silty sand with trace to some
gravel, some rock fragments or
L. cobbles, some silty clay pockets, -
\ brown to grey, moist fcompact to
\ dense to loose}
>\§~ Hydrocarbon odour - 1
%— — 2
I
N\ i
\>§_ N .
_>\ - ~~} 83.5
- -1 SAND Fine to medium, grey to
o grey brown, wet (dense} sl
~ ] 827 |,

Terminated @ 6.0m Depth e o ;

NOTES:

1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD

from OMM/Trow before use by others Elapsed Water Hole Run Depth % Rec. ROD %
2. Borehole drilled on February 12, 2007 using a Time Level (m) Open To (m) No. {m)

CME-55 truck mounted drill rig to a termination 7

depth at 6.0m. 2

3. Borehole backfilled upon completion of drilling ‘3

4. See Notes on Sample Descriptions Notes:

5. This Drawing to be read with OMM/Trow

Consulting Engineers report MA14531A




~J5
Log of Borehole 8 Trgw

Auger Sample &
SPT (N] Value OO0 @ Newral Moisture x Project _Geotechnical Investigation. Proposed Dwg.No.___ 9
Dynamic Cone Test . PP

Plastic & Liguid Limit F— Costco Reait £
Shelby Tube 'Yy g” d’;’;"”f, o T;/;axia 1 ot i g . gional Office. Hunt Club Road and Roydon Avenue

verpurden rressure . .

Rf’c" Core B o San ot Faiure 10 City of Ottawa, Ontario Project No MAT14531A
Field Vane Test + s Penetrometer -

Water Level: Est: ¥ Measured: Y. Perched: X Borehole Location Refer to Drawing No. 1

G GeodetidD N Value Natural Moisture Content Natural
. . Elev. 1€ an Unit
w Soil Description < ip 20 40 60 80 Atterberg Limits Weight
L m /t1 Shear Strength % Dry Weight KN/m3|
87.9 |

10 20 30

FILL Silty sand with some gravel,
trace clay, brown to grey, moist
| to wet [compact to loose) ]

o

Hydrocarbon odour

kG

Al 84.1
| FILL Sifty sand with rock ~
fragments, some cobbles, grey,
moist {compact)

GG

83.2

A SAND Fine to medium,
- ..}~ horizontally layered, some silt — 5
s seams, brown to grey, wet
S {dense)

Terminated @ 6.0m Depth

NOTES: -
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Eapsed Water Hole Fon Depth Ty 50D %

2. Borehole drilled on February 12, 2001 using a Time Level (m) Open To (m) No. {m)
CME-55 truck mounted drill rig to a termination 7
depth at 6.0m. 2

3. Borehole backfilted upon completion of drilling ]

4, See Notes on Sample Descriptions Notes:

5. This Drawing to be read with OMM/Trow
Consulting Engipeers report MA14531A




Auger Sample

SPT (N) Value
Dynamic Cone Test
Shelby Tube

Rock Core

Field Vane Test

xR

OO B2 WNatural Moisture

(LN

Undrained Triaxial at

=

% Strain at Failure
+ s Penetrometer

Water Level: Est.: M Measured: X

Plastic & Liquid Limit F———
Overburden Pressure 15@5

Perched: ¥

-~y

Trow
10

Log of Borehole 9

x Project _Geotechnical Investigation. Proposed Dwg. No.
Costco Regional Office. Hunt Club Road and Roydon Avenue

MAT45371A

10 City of Ottawa, Ontario

A

Project No.
Borehole Location Refer to Drawing No. 1

G
w Soil Description
L

Natural
Unit
Weight

KN/m3

Geodetid] g N Value
[tJ 20 40 60
h

0

Natural Moisture Content
Elev. d

an

Atterberg Limits
% Dry Weight

10 20 30.

80

m Shear Strength
87.7

FILL Silty sand with trace gravel,
brown to grey, moist {compact}

Hydrocarbon odour

75 o

G

o] 84.7

-] SAND Fine to medium, sandy silt
="~ 1 seams, iron staining, brown to
- 7.-1. grey, moist to wet {compact to

-1 Joose)

o) 81.7

Terminated @ 6.0m Depth

NOTES:
1. Borehole data requires interpretation assistance

WATER LEVEL RECORDS CORE DRILLING RECORD

from OMM/Trow before use by others
2. Borehole drifled on February 12, 2001 using a

Hole ROD %

Open To (m}

Depth % Rec.
{mj}

Water Run

Level (m)

Elapsed
Time

CME-55 truck mounted drill rig to a termination
depth at 6.0m.

3. Borehole backfilled upon completion of dnlling
4. See Notes on Sample Descriptions

5. This Drawing to be read with OMM/Trow
Copsulting Engineers report MA14531A




Auger Sample Y
SPT (N) Value QO B Natural Moisture
Dynamic Cone Test  w——

Piastic & Liguid Limit F——

Log of Borehole 10 Trow
X Project Geotechnical Investigation. Proposed Dwg. No.___11

Costco Regional Office. Hunt Club Road and Roydon Avenue

Shelby Tube ae N léndrgim:’d Tr’{'axial at 1568
verburden Pressure . .
Rock Core B & Srain at Fadure 10 City of Ottawa, Ontario Project N MAT14531A
Field Vane Test + S penetrometer A oject No.
Borehole j i
Water Level: Est.: X Measured: X Perched: X rehole Location Refer to Drawing No. 1
§ Geodeti g N Value Natural Mo;.s;’tgre Content N,(alt,%al
M Soil Description Elev- 1p 20 40 60 380 Atterberg Limits Weight
o m ’t, Shear Strength % Dry Weight KN/m3
L 88.1 o 10 20 30
>\ FILL Silty sand with trace to some ERENEREN O -
gravel, some rock fragments, ~
| some silty clay layers or pockets, ] ot
\ brown to grey (compact]
\ 17
\\— -] 1
§ “
§_ 1 1, !
§ §
N 4
\— 7 3
§\~ ~o] 845 %
>\ FILL Silty sand with rock
fragments, cobbles and boulders, Y7
— brown, moist {compact} 4
%
N i 83.5
-] SAND Fine to medium, %
s horizontally layered, brown, moist
to wet {compact to dense) ] S5t 7
B %
] 827 | N7
Terminated @ 6.0m Depth
NOTES:
'Z. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
rom OMM/Trow before use by others Elapsed Water Fole Rum | Depth % Rec. ROD %
2. Borehole drilied on February 12, 2001 using a Time Level (m) Open To (m)] No. tm}
CME-55 truck mounted drill ng to a termination 7
depth at 6.0m. 2
3. Borehole backfilled upon completion of drilling ‘3
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
| Consulting Epaineers report MAT4531A
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Log of Borehole 11 Trow
Auger Sample X
SPT (N) Value OC & Natural Moisture X Project _Geotechnical Investigation. Proposed Dwg. No.__12
Dynamic Cone Test — a— . SR
Plastic & Liquid Limit t Costco Regional Office. Hunt Club Road and Roydon Avenue
Shelby Tube oo n gndrgiméd Tr/;axial at 1505 g Y
erburden Pressure . 3
Rock Core B o Srai ot Fatre 70 City of Ottawa, Ontario . MA14531A
" Project No, —————-
Field Vane Test + S ponerometer
Boreho 7 i .
Water Level: Est.: A¥4 Measured: X Perched: I orehole Location Refer to Drawing No. 1
S Geodeticl D N Value Natural Moisture Content Natural
G X/I Fev. 1€ and Unit
Wi ‘g Soil Description TP 20 40 60 80 Atterberg Limits Weight
F) m t | Shear Strength % Dry Weight 3
L j1 KN/m
L 87.9 ° 10 20 30
>\ FILL Silty sand with some gravel, NN
brown to grey (compact)
X :§_ . :
X ’§~ ~2] 85.8 |2
L. -1 SAND Fine to medium,
(1.~ horizontally layered, brown to
41 .-~ grey, moist to wet fcompact to
11 dense)
o - 3
KK - 4
KEN - 5
ﬁ‘- - A 81.9 |,
Terminated @ 6.0m Depth
NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Elapsed Water Hole Run Depth % Rec. RQD %
2. Borehole drilled on February 12, 2001 using a Time Level (m] Open To (m} No. {mj)
CME-55 truck mounted drill rig to a termination 1day 5.9 1
depth at 6.0m. 2
3. A 19mm siotted standpipe was installed in the 3
borehole
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
Copsulting EFpgineers report MA14531A
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Log of Borehole 11A Trow

Auger Sample B
SPT (N} Value (e]e} MNatural Moisture X Project Additional Geotechnical Investigation. Dwg. No. 4
pynamic Cone Test Plastic & Liquid Limi i .
quid Limit F—— Proposed Costco i

e oo m gndrgf'n%d T;;axr'a! i o D tco Regional Office. Hunt Club Road and Roydon

verburden Pressure . .
Rock Core B e Fre 10 Place.City of Ottawa, Ontario Project No __MA145318
Field Vane Test + S penetrometer A '

itar Lavel: Eote ¥ — Perched: X Borehole Location Refer to Drawing No. 1

'—| Geodetic| D N Value Natural Moisture Content Natural
g 2 = Elev. |€ and Unit
w Soil Description V] 20 40 60 80 Atterberg Limits Weight
L m t | Shear Strength % Dry Weight 3
h KN/m
i 87.8 1, 10 __20 30
FILL Silty sand with some gravel, P B o
brown to grey (compact)

L ~=] 85.8 |2
SAND Fine to medium,
horizontally fayered, brown to

1~ grey, moist to wet [compact to —
3y dense)

W / r-omg-cu:‘

POWER AUGER TO REFUSAL

o 73.6
POSSIBLE TILL 73.1
Refusal to Augers @ 14.8m he
Depth
NOTES:
;- Bb.gho;‘e data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
rom OMM/Trow before use by others Elapsed Water Hole Run Depth % Rec. R
2. Borehole drilled on March 5, 2001 using a Time Level {m) Open To (m) No. {m)
CME-55 truck mounted drill rig to an auger refusal 7
depth at 14.8m. 2
3. Borehole backfilled upon completion of drilling ‘:’;,
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
onsulting Engil




Auger Sample

SPT (N} Value
Dynamic Cone Test
Shelby Tube

Rock Core

Field Vane Test

Water Level: Est.: &

ooz

oo R

&

B

+ s Penetrometer
Measured: X.

Natural Moisture

Log of Borehole 12

X

Plastic & Liquid Limit F—
Undrained Triaxial at
Overburden Pressure 155
% Strain at Failure

10
A

Perched: X

Project Geotechnical Investigation. Proposed

>

Trow

Dwg. No.__ 13

Costco Regional Office. Hunt Club Road and Roydon Avenue

City of Ottawa, Ontario

__MA14531A

Project No.

Borehole Location Refer to Drawing No. 1

G
W
L

Soil Description

Elev.

m
87.8

FILL Silty sand with trace to some
gravel, brown to grey, moist
{compact)

Hydrocarbon Odour

85.5

moist

| SAND Fine to medium,
horizontally layered, light brown,

fcompact)

84.1

Terminated @ 3.7m Depth

Geodetid

D
e
p
t
h
0

N Value

20 60

40
Shear Strength

Natural
Unit
Weight
KN/m*3

Natural Moisture Content
and
Atterberg Limits
% Dry Weight
10 20 30

NOTES:

depth at 3. 7m.

1. Borehole data requires interpretation assistance
from OMM/Trow before use by others

2. Borehole drifled on February 12, 2001 using a
CME-55 truck mounted drill rig to a termination
3. Borehole backfilled upen completion of dnitling
4. See Notes on Sample Descriptions

5. This Drawing to be read with OMM/Trow
Consulting Engineers report MA14531A

WATER LEVEL RECORDS

CORE DRILLING RECORD

Elapsed
Time

Hole
Open To {m)

Water
Level (m)

Run

Depth % Rec. RQD %

{m}




3/
—— . Log of Borehole 13 L e

SPT (N) Value OO @ Natural Moisture X Project _Geotechnical investigation. Proposed Dwg. No.___14
Dynamic Cone Test

Plastic & Liquid Limit F——— Costco Regionsl Offic
0 Shelby Tube L1 B | gndrgfrm&d T’;f“"‘a’ e e egional Office. Hunt Club Road and Roydon Avenue
Rock Core B % Strain ot Fatre © | 35, City of Ottawa, Ontario Project No. —MA145314
Field Vane Test S oject No, —M 88—

Penetrometer

A z i
Water Level: Est.: ¥ Measured: Y Perched: ¥ Borehole Location Refer to Drawing No. 1

N Value Natural Moisture Content Natural
and Unit

Geodetic 2

? 20 40 60 80 Atterberg Limits Weight k
h

0

Soil Description Elev.

G
w
L Shear Strength % Dry Weight KN/m3

m
87.8 1020 30

FILL Sifty sand with trace, organic
rootlets, brown to grey, moist
| (compact) |

Hydrocarbon Odour

~_| 86.3
7 SAND Fine to medium, il
“..~| horizontally layered, some silt
- - -1 seams, light grey to grey brown,  _|
-°-.| moist fo wet (compact)

83.2

41

Terminated @ 4.6m Depth

NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD

from OMM/Trow before use by others Efa,p 5 TWaier Hole yore Depthi 5T O]
2. Borehole drilled on February 12, 2001 using a Time Level (m) Open To (m) || No. (m)
CME-55 truck mounted drill rig to a termination ¥
depth at 4.6m. 2
3. Borehole backfilled upon completion of drilling 4

4. See Notes on Sample Descriptions Notes:

MAT453

5. This Drawing to be read with OMM/Trow
Consulting Engineers report MA1 14
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Log of Borehole 14 Trow
Auger Sample K g
SPT (N) Value OO @ WNetural Moisture X Project _Geotechnical Investigation. Proposed Dwg. No. __15
Dynamic Cone Test .. . . .
O Shelby Tube ee m Zr?;:;cin%%;giz”;f I P Costco Regional Office. Hunt Club Road and Ro ydon Avenue
Overburden Pressure 15@5 . .
Rock Core B Sam ot Farare 108 City of Ottawa, Ontario Project No,  MA145314
Field Vane Test + s Penetrometer oject No.
Water Level: Est.: ¥ Measured: ¥ Perched: I Borehole Location Refer to Drawing No. 1
G S Geodetid D N Value Natural Moisture Content N(a/tural
e and Init
wi M Soil Description Elev. 1p 20 40 60 80 Atterberg Limits Weight
Ll 0 m L Shear Strength % Dry Weight KN/m3|
1 87.6 |" 10 20 30
T - - ‘ 0
HILL Silty sand with trace, organic
\ rootlets, brown to grey, moist
&\ | 86.9
-.. <1 SAND Fine to medium, some
“.-.[ gravel, light brown, moist 1 1
{compact)
~~1 85.5 | 2}
Terminated @ 2.1m Depth >
NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Elapsed Water Hole Run Depih % Rec. RAD %
2. Borehole drilled on February 13, 2001 using a Time Level (m) Open To (m) No. im)
CME-55 truck mounted drill 7ig to a termination F
depth at 2. 1m. 2
3. Borehole backfilled upon completion of drilling i‘;
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
Consulting £ngineers report MA14531A




Log of Borehole 15

N

T
Auger Sample X ow
SPT (N} Value OO & Natwral Moisture X Project _Geotechnical Investigation. Proposed Dwg. No. __16
Dynamic Cone Test e . P
Shelby Tube eeo nm Z’s; :;‘;n‘z ;’;!,‘7{;25’;’;‘ b o Costco Regional Office. Hunt Club Road and Roydon Avenue
Overburden Pressure 15 @5 . ,
Rock Core B e praerare 152! City of Ottawa, Ontario Proiect No, _MA145314
Field Vane Test + s Penetrometer oject No.
Water Level: Est: ¥ Measured: Y Perched: I Borehole Location Refer to Drawing No. 1
S Geodetid D N Value Natural Moisture Content Natural
G k’,, 3 . Elev. |© an Unit
Wi g Soil Description *ip 20 40 60 &80 Atterberg Limits Weight
1 0 m ,l, Shear Strength % Dry Weight KN/mS
L 87.9 ° 10 20 30
FILL Silty sand with trace organic : 4 :
\ rootlets, brown, moist {compact) .
\>\\x %
- \ -] 1
)\ Hydrocarbon Odour 7
~_] 86.4
-1 SAND Fine to medium, some silt
.~ seams or pockets, light grey to
.'.-}1. brown, moist to wet {fcompact to = _| 2 Z
dense}
X7
Z
-~ 3
] %
] 4
— ] 5
o) 82.7
Terminated @ 5.2m Depth

hole data requires interpretation assistance

WATER LEVEL RECORDS

CORE DRILLING RECORD

MM/ Trow before use by others

ehole driffed on February 13, 2001 using a

Elapsed Water
Time Level {m]

Hole
Open To (m)

Run

Depth
{m}

% Rec.

RQD %

tguzcs, mounted drill rig to a termination

Olg backfifled upon completion of drilling
'es on Sample Oescriptions

DmWiﬂq to be read with OMM)/Trow
Laineers report MA14531A




Auger Sample X

Log of Borehole 16

SPT (N} Value OO @ Natural Moisture X Project _Geotechnical Investigation. Proposed

Dynamic Cone Test ..

Plastic & Liquid Limit I'-—-"-—

N

Trow

Dwg.No.__ 17

Shelby Tube oo n gndrg/ngd T;I:aXla/ " 75@5 Costco Regional Office. Hunt Club Road and Ro ydon Avenue
e, 'en Pressure . .,
Rock Core B S aren rressu 70 City of Ottawa, Ontario Proi MAT4531A
oject No, ~rer——r o —
Field Vane Test + s Penetrometer A
' Bor 7 i .
Water Level: Est.: X Measured: ¥ Perched: ¥ ehole Location Refer to Drawing No. 1
G S Geodetid D N Value Natural Moisture Content Natural
,E Elev. 1@ and Unit
w Soil Description c e 20 40 60 80 Atterberg Limits Weight
B
i1l o m t{ Shear Strength % Dry Weight KN/m3
1 87.6 | 1020 _ 30
>\ FILL Sifty sand with trace organic RS FENENE:
rootlets, trace gravel, brown,
\_. moist fcompact) -
)\é_ 4 |
N o sss |,
- --1  SAND Fine to medium, trace sift, < -
T light grey to brown, moist to wet
{compact) -
— 3
— 4
Terminated @ 4.6m Depth
NOTES:
f7 Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
fom OMM/Trow before use by others Elapsed Water Hole Run Depth % Rec. ROD %
2. Borehole dritled on February 13, 2001 using a Time Level (m) Open To (m) No. {m)
CME-55 truck mounted drill rig to a termination 7
depth at 4.6m. 2
{3 Borenote backfilled upon completion of drilling 3
4. See Notes on Sample Descriptions Notes
. Th/s Drawmg to be read with OMM/Trow
LCon Engineers report MA14531A
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Log of Borehole 17 Tow

Auger Sample 2]
SPT (N} Value OO0 @ Naturat Moisture x Project _Geotechnical Investigation. Proposed Dwg. No.___ 18
Dynamic Cone Test . PP

Flastic & Liquid Limit } Costco Regional Office. Hunt Club Road and Roydon Avenue
Shelby Tube LA Yndrained Triaxial at 1505 9 e. Hunt Club Road and Roy

I . .

Rock Core B rgpuden bressure 158 City of Ottawa, Ontario Project No, _MA745314 ,
Field Vane Test t+ s Penetrometer A o

B . . b
Water Level: Fst.: ¥ Measured: X Perched: X. orehole Location Refer to Drawing No. 1 |

S Geodetid D N Value Natural Moisture Content Natural
G ,{, Flev. |€ and Unit
w B Soif Description cip 20 40 60 80 Atterberg Limits Weight
o m t I Shear Strength % Dry Weight 3
L H KN/m
L 87.7 ° 10 20 30
FILL Silty sand to clayey silt with
some gravel, brown, moist
. L {compact) -
¥ ~_| 86.8

SAND Fine to medium, trace silt, = %
fight brown, moist to wet
{compact)

3

)

3

LI )

R I
o

CRCSTI )

Y

KN )
T

90’1'90"""'wVQOQvivOO‘i‘QQQvaGv*

IS0 3 2

- ™ 820
LH
°f
- .
o . 81.0
Terminated @ 6.7m Depth
[
NOTES:
fi - Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
Tom OMM/Trow before use by others Elapsed Water Hole Run Depth % Rec. ROD %
2. Borehole drilled on February 13, 2001 using a Time Level (m} Open To (m} {] No. m)
CME-55 truck mounted drill rig to a termination Comple 7 i
depth at 6.7m. -tion 5.7 2 .
g. Ahf Smm slotted standpipe was installed in the 9; /
orehole ;
4. See Notes on Sample Descriptions Notes:
&. This Drawing to be read with OMM/Trow 7
L Consulting £nqineers renort MA145314 :




Log of Borehole 17A =

Auger Sample [
SPT (N) Value OO @ Natural Moisture X Project _Additional Geotechnical Investigation. Dwg.No.__ 5
pynamic Cone Test Plastic & Liquid Limi N .
quid Limit F—— Proposed Costco Regional Office. Hunt Club Road and Roydo.
Shelby Tube ®® B yndained Tisxialat | D g ne co ydon
Rock Core B Que e 10 Place.City of Ottawa, Ontario SRS MA145318B
Field Vane Test + S ponstrometer A oredal ' ) g
e Location i

Water Level: Est.: ¥ Measured: X Perched: ¥ orehole Location Refer to Drawing No. 1

S 5 idD Natural Moisture Content Natural
_G—l x{ i—?:f o e Nvone and Unit
w\| ‘B Soil Description * e 20 40 60 80 Atterberg Limits Weight

0 m t | Shear Strength % Dry Weight 3
L h KN/m

L 87.7 o 10 20 30

U FILL Silty sand to clayey silt with
; some gravel, brown, moist

86.8

s ;j(c_ompacr}

-\ SAND Fine to medium, trace silt,
light brown, moist to wet
{compact) = ?

Tel - 74.0
B N SAND AND GRAVEL TO SAND =
g AND GRAVEL TILL Grey, very wet
c {compact)
- -~
A
fo il 1 71.6 Run 1
[ 1IMESTONE BEDROCK Calcite
T I and Dolomitic veins, light grey
[ (poor to excellent quality) — Run 2
| B 70.1
Terminated @ 17.6m Depth
NOTES
1. Borehole 17A is located 1.3m
east and 1.6m north of Borehole
No. 17.
2. Borehole augered without
sampling from ground surface 1o
6.1m depth.
NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM(Trow before use by others Elapsed Water Hole Run Depth Rec. ROD %
2. Borehole drilled on March 2, 2001 using a Time Level (m) Open To (m) || No. {m)
CME-55 truck mounted driff rig to a termination 1 15.9-16.4 84 39
depth at 17.6m. 2 16.4-17.6 98 100
3. Borehole backfilled upon completion of drilfing i
4, See Notes on Sample Descriptions otes: Borehole core drileld from i6.1m to
17.6m depth.
5. This Drawing to be read with OMM/Trow
Consulting Enaineers report MA145318 |




Log of Borehole 18 Trow
Auger Sample x g
SPT (N) Value (&]8) Natural Moisture x Project_Geotechnical Investigation. Proposed Dwg. No.__ 19
Dynamic Cone Test 5 SRS
Shelby Tube oo m Z’;;;;‘;nﬁ ;’7_‘7,7:;;;’;”: I P Costco Regional Office. Hunt Club Road and Roydon Avenue
Overburden Pressure 155 N .
Rock Core B % Srrom on Fai/ure’ % City of Ofttawa, Ontario Project N MA14531A4
Field Vane Test + s Penetrometer A roject No.
Woater Level: Fst.; 2 Measured: X Perched: X Borehole Location Refer t0 Drawing No. 1
S Geodetid D N Value Natural Moisture Content Natural
G A);] Elev. e and Unit
wi g Soil Description T e 20 40 60 30 Atterberg Limits Weight
tl o m ,17 Shear Strength % Dry Weight KN/m3
L 87.5 Py 70 20 30
HLL Silty sand with some gravel, Bapdddd
oxidized stains, brown, moist
k.‘ fcompact) ]
\}- 4 .
\ A
§ |
\\_ | » 7
-some clay pockets below 2.3m 7 |
I~ depth - |
&\ é |
\ :
§\~ ~ 83.9 2 |
-1 SAND Fine to medjum, some sift, |
“..~]_ light brown, moist to wet N7
- |~ {compact) 7 4
87
87
- 5 |
o ~ ] 82.2 4 |
Tesminated @ 6.7m Deptly
NOJTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
from OMM/Trow before use by others Eigpsed Water Hole Run | Dépth % Rec. ROD % ,
2. Borehole drilled on February 13, 20017 using a Time Level (m) Open 7o (m) No. {m)
CME-55 truck mounted drill rig to a termination 7
depth at 5.3m. 2
3. Borehole backfilled upon completion of drilling i
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
onsulting Engineers repo. IAT4531A




o ] Log of Borehole 19 Toow

SPT (N} Value OO0 & Natural Moisture X Project _Geotechnical Investigation. Proposed Dwg. No.__20
Dynamic Cone Test ..

S T g Zﬁ;:zn&e ;I%L/{;Zig,g? l_é— Costco Regional Office. Hunt Club Road and Ro ydon Avenue |
Overburden P 15@5 . ;

pock Core B Grauden pessure 150 City o Ottawa, Ontario Project No, —YAT45314

Field Vane Test + s Penetrometer ‘

Water Level: Est.: ¥ Measured: X, Perched: X Borehole Location Refer to Drawing No. 1

G Geodetid g N Valve Natural Mo;’.;rure Content N?/%;al
w Soil Description Elev. |, 20 40 60 80 Atterberg Limits Weight
L m t | Shear Strength % Ory Weight 3
h KN/m
87.6 o 10 20 30

FILL Silty sand with trace organic,
brown, moist (loose)

5 // —

75

~_] 84.6
-. --1  SAND Fine to medium, ~
= .} horizontally layered, some sift
~-.-1_ seams, grey brown to grey, moist  _|
to wet (compact)

RS /‘\\—; 83.0
Terminated @ 4.6m Depth

NOTES:
il. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD
Tom OMM/Trow before use by others Elapsed Water Hole Run Depth % Rec. ROGD %
2. Borehole drifled on February 12, 2001 using a Time Level (m) Open To (m)} No. {m}
CME-55 truck mounted drilf ng to a termination 7
depth at 4.6m. 2
3. Borehole backfilled upon completion of drilling i
4. See Notes on Sample Descriptions Notes:
5. This Drawing to be read with OMM/Trow
L Consulting Engineers report MA14531A




Auger Sampje %]

Log of Borehole 20 Tt
SPT (N Value o0 Natural Mojstyre

x Project _Geotechnicay ) vestigation. Propose Dwg. No. 27
Ovnamic Cone Test __ Plastic & Liguig imip p—_ agi ;
Shelby Tube 'y Uhotainat T lator D Costco R 1onal Office. Hunt Clup Road and o Ydon Avenye
Overburde, Pre, el5qs . :
Rock Core B Spurden Faiture © "° D, City of Ottawa, Ontarip Project No, __MA74531,4
Field Vane Test T B emen it - S T e

& ; ;
Water Lever: sy . v Measureq: y Perched: ¥ Borehole Location Refer to Drawing no, 7

Natural Moisture Content
a

Atterberg Limits
Dry Weight
20
d with occasiona/ i
7 {0 grey bro wn,
moist to weg feompact)

SAND Fine to medium,
orizontally layered, brown, mojst
fcompact)

L ¢ Ty

I- Borehota data requires interpretation assistance
From OMM/Trow before yse by others
2. Borepose drilled on Febryap, 12, 20071 using 5
CME-55 truck mounted g g 10 a termination
th ar &, 7m,
kmm Slotteg Standpipe was installed jn the
Notes on Sample Descriptions



)
- . Log of Borehole 20A Trgw

SPT (V) Value o0 Natural Moisture X Project Additional Geotechnical Investigation. Dwe. No. 6

mic Cone Test ; T )
g;::; o Fbe oo m ﬁf:;i;n‘xf?:::;f:f == Proposed Costco Regional Office. Hunt Club Road and Roydon

d 5 : -
Rack Core B Qyerbuion S 15% Place.City of Ottawa, Ontario MA14531B

oject No.
Field Vane Test + S pepetrometer A Prg "
Water Level: Est.: AvA Measured: X Perched: I

Borehole Location Refer to Drawing No. 1

| Geodeti N Value Natural Moisture Content Natural
Unit

D

2 v i Elev. |& ana. _ 2
Soil Description ’[r’ 20 40 60 80 Atterberg Limits Weight
m

88.0 ("

G
W
L

| Shear Strength % Dry Weight KN/m3
10 20 30

FILL Sifty sand with occasional
gravel, brown to grey brown,
moist to wet (compact) o]

86.0

S

Vo

SAND Fine to medium,
- | horizontally layered, brown, moist
- .1 (compact) )

BT sl 723
' © -] SAND AND GRAVEL TILL

g Occasional rock fragments, grey o]
{very dense) 71.6

=

Run 1

LIMESTONE BEDROCK Fractured

— with mud seams in the upper —
levels, calcite and dolomitic veins,
grey {very poor to excellent

— quality) o
Terminated @ 18.1m Depth

NOTES

7. BH 20A is located 1.9m N and
0.4m E of BH 20.

2. Borehole augered without
sampling from GS to 6. 1m depth.

Run 2

69.9 |

NOTES:
1. Borehole data requires interpretation assistance WATER LEVEL RECORDS CORE DRILLING RECORD

from oM
M/Trow before use by others Elapsed Water Hole Run Depth % Rec. RQD %
2. Borehole drilled on March 5, 2001, 2001 using a Time Level (m) Open To (m) || No. (m)
E-55 truck mounted drill rig to a termination 1 15.3-16.4 89 [7]
depth at 18.1m. 2 16.4-18.1 97 96

3. Borehole backfilled upon completion of drilling 4

4. See Notes on Sample Descriptions »‘;fgf?s: dBoriho.’e core drileld from 15.3m to
.1m depth.

5. Thiz Drawing to be read with OMM/Trow
Consulting Engineers report MA145318




Trow Consulting Engineers Ltd.
6 Antares Drive, Unit 7, Nepean
Ontario, Canada, K2E 8A9
Telephone: (613) 723-2411

Grain Size Analysis

Modified M.1.T. classification

Grain Size Analysis - ASTM D 422

10

20

60

70

80

90

100

Percent Retained

f'Trow Fax: (613) 727-9580
Drawing No. 22
s . % PASSING
Project No.: MA14531A SIEVE SIZE
Project Name: Proposed Costco Headquarters SPECS. | SAMPLE
Sample ID: 45312 26.5 100.0
Sample Location: Borehole No.2 GS1- Om to 0.75m 13.2 -
95 50.9
. e g g 475 a0
Material Supplier: Geotechnical investigation
236 78.9
Material Sampled By: CR 5 731
Sampling Date: 08/02/01 0.6 65.7
Testing Specification: no limits 03 56.3
Sample Description: Silty Sand. Some gravel 0.15 39.4
0.075 i
* Out of Specification
100
[
90 ,/
///
80 P
L~
70 /
L7
60
. /
, /
30 /
vy
20
10
0.002 0.006 0.02 0.06 0.2 0.6 2.0 6 20 60.0
| Equivalent grain diameter in millimeters.
fine | medium | coarse fine medium | coarse fine | medium | coarse
clay silt sand gravel



Trow Consulting Engineers Ltd.
6 Antares Drive, Unit 7, Nepean
Ontario, Canada, K2E 8A9
Telephone: (613) 723-2411

Grain Size Analysis

Modified M.1.T. classification

Grain Size Analysis - ASTM D 422

Fax: (613) 727-9580
Dfawing No. 23
: . % PASSING
Project No.: MA14531A SIEVE SIZE
Project Name: Proposed Costco Headquarters SPECS. | SAMPLE
Sample ID: 45319 265 100.0
Sample Location: Borehole No.9 GS1- Om to 0.75m 13.2 oL6
95 844
. . o _ 475 75.4
Material Supplier: Geotechnical investigation )
2.36 ’
Material Sampled By: CR
pled By 1.18 64.8
Sampling Date: 08/02/01 0.6 9.0
Testing Specification: no limits 03 46.7
Sample Description: Silty Sand. Some gravel 0.15 255
0.075 14.5
* Out of Specification
0
/
// 10
v
Bt 20
A
-~ 30
B 0
/ £
/| 3
/ 50
/ =
/ g
/ 60 &
/ 70
// 80
b7
90
100
0.002 0.006 0.02 0.06 0.2 0.6 2.0 6 20 60.0
Equivalent grain diameter in millimeters.
fine l medium [ coarse fine medium l coarse fine | medium coarse
clay silt sand gravel




(8PARACEL

Order #: 2318372

Certificate of Analysis
Client: Paterson Group Consulting Engineers

Client PO: 57401

Report Date: 09-May-2023
Order Date: 4-May-2023
Project Description: PG6623

Client ID: BH2-23-SS3 - - -
Sample Date: 03-May-23 09:00 - - -
Sample ID: 2318372-01 - - -
[ mDL/Units Soil - - ;
Physical Characteristics
% Solids | 0.1 % by Wt. 86.5 - . -
General Inorganics
pH 0.05 pH Units 7.75 - - -
Resistivity 0.1 Ohm.m 46 - - -
Anions
Chloride 10 ug/g dry 1470 - - -
Sulphate 10 ug/g dry 172 - - -
OTTAWA « MISS5IS5AUGA - HAMILTON « KINGSTOM « LONDOMN - MIAGARA « WINDSOR - RICHMOND HILL

1-800-749-1947 =

www.paracellabs.com

Page 3 of 7



.‘ PATERSON Geotechnical Investigation
GROUP

Proposed Office Building Addition
415 West Hunt Club Road - Ottawa, Ontario

APPENDIX 2

FIGURE 1 - KEY PLAN
DRAWING PG6623-1 - TEST HOLE LOCATION PLAN

Report: PG6623-1 Appendix 2
May 11, 2023
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EXISTING COMMERCIAL
PROPERTY

LEGEND:

_@_ BOREHOLE WITH MONITORING
WELL LOCATION

BOREHOLE LOCATION BY OTHERS
‘@' (TROW REPORT : MA14531A, FEBRUARY, 2001)
(TROW REPORT : MA14531B, MARCH, 2001)

87.66 GROUND SURFACE ELEVATION (m)

[73.80] BEDROCK SURFACE ELEVATION (m)

(73.10) PRACTICAL AUGERING REFUSAL ELEVATION (m)

CONCEPTUAL PLAN PROVIDED BY P-SQUARED
CONCEPTS INC.

GROUND SURFACE ELEVATIONS AT BOREHOLE LOCATIONS
ARE REFERENCED TO A GEODETIC DATUM.

SCALE: 1:1000

e e g —

0 10 20 30 40

31N0Y SS3AJIV

EXISTING COMMERCIAL
PROPERTY

ASPHALTIC CONCRETE
PARKING LOT

OMH
—

BH 5/BH 5A
88.30

-@BH 2 -@-

BH 3
88.20 88.00

-@BH 4

87.90

u-@BH 1/BH 1A

88.00
[73.80]
BH 7

& 88.10

BH 6
87.80 EXISTING OFFICE BUILDING

4

BH 9
87.70

BH 11/BH 11A
87.90
(73.10)

BH 12
87.80

-@-BH 16

87.60

BH 14
87.60

BH 17/BH 17A
87.70
[[71.60]

BH 19
BH 18 87.60

e & L

-$- PROPOSED 2-STOREY
MH1 O OFFICE EXPANSION []

-$-BH 3-23

87.54

‘a

BH 13
87.80

BH 20/BH 20A
88.00
[71.60]

—T

T/(687.56m CB1 cB2

T/G= 87.27m @- T/G= 87.27m

BH 2-23

87.58

\_\_\_\_\_\_\_\_\:\_\_\_\_\_\_\_\_\_\_\
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) [

NOGAOY

Jovid

EXISTING GAS STATION
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PATERSON

COSTCO WHOLESALE CORPORATION

GEOTECHNICAL INVESTIGATION
PROPOSED OFFICE EXPANSION

OTTAWA, 415 HUNT CLUB ROAD

ONTARIO
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