May 24, 2023

David Elsie Via Email: David.Elsie@drainall.com
Manager of Transfer and Processing Facility

Drain-All Ltd

2705 Stevenage Drive

Ottawa, Ontario

Project Name: Geotechnical Investigation — Slope Stability Analysis in Support of Zoning
By-Law Amendment, 4380 Trail Road, Ottawa, Ontario

EXP Project Number: OTT-21023795-A0

EXP Services Inc. (EXP) is pleased to present the results of the slope stability analysis to assess the stability
of the existing slopes at the Drain-all Ltd. Transferring and Processing Facility located at 4380 Trail Road,
Ottawa, Ontario (Figure 1). The work was completed in accordance with our proposal dated March 30,
2022 and accepted on April 4, 2022.

EXP understands that Drain-All Ltd. has been managing inert fill and clean soil at the 4380 Trail Road
Landfill site since 2013. The property covers an area of approximately 4.3 hectares and is located east of
the closed Nepean Landfill site and directly south of the current operating Trail Road Landfill Site. It is
understood that the facility is to be infilled with inert fill in staged phases. To demonstrate that the site
is geotechnically suitable for the proposed use (i.e., current condition, various stages of infill, and final site
rehabilitation) a slope stability study is required. Field work to include three boreholes/monitoring wells
which are coupled with groundwater monitoring program. At this time, plans are under development for
the infilling and final site rehabilitation. Therefore, only the existing conditions can be analyzed at this
stage.

The geotechnical investigation was undertaken to:
Establish the subsurface conditions at three (3) boreholes located at the site;
Assess the stability of the existing slopes; and,

Provide recommendation on any slope stabilization required prior to the commencement of any
filling operations.

The fieldwork for the geotechnical investigation was undertaken on May 12 and 13, 2022, and consisted
of drilling three (3) boreholes (Boreholes MW-05, MW-06, and MW-07). The sampling in the boreholes
was undertaken from the ground surface and was advanced to termination at 6.7 m to 9.8 m depth
(Elevation 94.1 m to Elevation 93.3 m). The borehole locations are shown in Figure 2. The fieldwork was
supervised on a full-time basis by EXP. The elevations of the boreholes refer to the Geodetic datum.

The boreholes were cleared of private and public underground services, prior to the start of drilling
operations. The boreholes were drilled using a CME-850 track mounted drill rig equipped with continuous
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flight hollow stem auger and wash-boring equipment. Standard penetration tests (SPTs) were performed
in all the boreholes at 0.75 m depth intervals with soil samples retrieved by the split-barrel sampler. The
soil conditions in each borehole were logged based on visual examination of the soil samples. The soil
samples were placed in plastic bags and labelled. Standpipes (50 mm diameter) with slotted section were
installed in all three boreholes for long-term monitoring of the groundwater levels. The standpipes were
installed in accordance with EXP standard practice, and the installation configuration is documented on
the respective borehole logs. The boreholes were backfilled upon completion of drilling and the
installation of the standpipes.

All the soil samples were visually examined in the field, logged, preserved in plastic bags and identified.
On completion of the fieldwork, all the samples were transported to the EXP laboratory in the City of
Ottawa where they were visually examined by a geotechnical engineer and detailed borehole logs
prepared. Geotechnical laboratory testing consisted of performing natural moisture content tests on all
the retrieved soil samples as well as grain size analyses on select soil samples.

A detailed description of the geotechnical conditions encountered in the borehole is presented in the
attached borehole logs, Figures 3 to 5 inclusive. The borehole logs and related information depict
subsurface conditions only at the specific location 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 may also result in changes in the conditions interpreted to exist at the locations where
sampling was conducted.

The boreholes were drilled to provide representation of subsurface conditions as part of a geotechnical
exploration program and is not intended to provide evidence of potential environmental conditions.

It should be noted that the soil boundaries indicated on the borehole logs 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 “Notes on Sample Descriptions” preceding the borehole logs form
an integral part of this report and should be read in conjunction with this report.

Borehole records from previous investigation were provided to EXP for review. The relevant borehole
records are included in this report in Appendix ‘A’.

A review of the borehole logs indicates the following subsurface soil conditions with depth.

The surficial soil is fill which extends to 0.3 m to 3.0 m depths (Elevation 100.5 m to Elevation 99.1 m). The
fill consists of sandy silt or sand with gravel and various debris. The fill contains cobbles and boulders or
other obstructions. It is brown in colour. Based on standard penetration N-values of 6 to 35 for 300 mm
of sampler penetration, the fill is in a loose to dense state. The natural moisture content of the fill is 5 to
22 percent. The unit weight of the fill was determined as 21.0 kN/m3 to 22.0 kN/m?3.

Underlying the fill in borehole MW-07 is a layer of sandy gravel which extends to 1.4 m depth (Elevation
99.4 m). The sandy gravel is brown in colour. Based on the standard penetration N-values of 42 for
300 mm of sampler penetration, followed by 50 blows for 100 mm of penetration of the sampler, the

Page 2



EXP Services Inc.

Drain-All Ltd.

Geotechnical Investigation — Slope Stability Analysis
4380 Trail Road, Ottawa, Ontario

Project: OTT-21023795-A0

May 24, 2023

sandy gravel is considered to be in a dense state. It contains boulders and cobbles. The natural moisture
content of the sandy gravel is 3 percent. The results of a grain size analysis performed on this stratum are
given on Table 1.

Table 1: Results of Grain Size Analysis on Sandy Gravel
Depth Grain-Size Analysis (%) USCS

(m) Fines Sand Gravel Soil Classification (USCS)
(Clay and Silt)

MW?7_SS2 0.8-1.4 8 31 61 Gravel with silt and sand (GW-GM)

This stratum comprises of 8 percent clay and silt, 31 percent sand and 61 percent gravel. (Figure 6). This
stratum was not encountered in boreholes MW-05 or MW-06.

The fill in boreholes MW-05 and MW-06 and the sandy gravel in borehole MW-07 are underlain by a layer
of sand which extends to the entire depth investigated in all three boreholes, i.e., from 6.7 m to 9.8 m
depth (Elevation 94.1 m to Elevation 93.3 m). It is brown in colour and becomes grey at 5.3 mto 7.6 m
depth (Elevation 96.2 m to Elevation 95.2 m). Based on standard penetration N-values of 4 to 48 for 300
mm of sampler penetration, the sand is considered to be in a loose to dense state. The natural moisture
content of the sand is 2 to 26 percent. It comprises of 5 to 16 percent clay and silt, 84 to 92 percent sand
and 0 to 3 percent gravel. (Figures 7 to 9). The results of the grain size analyses have been summarized on
Table 2.

Table 2: Results of Grain Size Analyses on Sand

Grain-Size Analysis (%)

Fines USCS
(Clay and Silt) Sand Gravel Soil Classification (USCS)
MWS5_SS6 3.8-4.4 16 84 0 Sand (SM)
MW6_SS12 8.4-9.0 15 85 0 Sand (SM)
MW?7_SS3 15-21 5 92 3 Sand (SM)

Auger refusal was not encountered within the termination depth of the boreholes. Bedrock is therefore
expected to be deeper than the depth investigated.

There are seven monitoring wells present at the Site. Two of the wells (P-1 and P-2; shallow and deep)
were installed as part of the landfill groundwater monitoring program. Two wells (MW-3 and MW-4) were
installed prior to Drain-All purchasing the Site. Three additional wells (MW-5, MW-6, and MW-7) were
installed following the recommendations of the hydrogeological assessment (EXP, May 2022) as part of
the current groundwater monitoring program.

Groundwater measurements were taken on May 25, 2022, and June 8, 2022, from the standpipes installed
at all boreholes. Groundwater levels are given in Table 3 below.
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Table 3: Summary of Groundwater Level Measurements

Groundwater Depth Groundwater Depth
Date of Below Ground Date of Below Ground
Measurement Surface (Elevation) = Measurement Surface (Elevation)

(m) (m)

Ground
Surface
Elevation (m)

MW-1 (P-1) 99.58 May 25, 2022 3.2 (96.4) June 08, 2022 3.2(96.4)
MW-2 (P-2) 99.66 May 25, 2022 3.5(96.2) June 08, 2022 3.6(96.1)
MW-3 101.23 May 25, 2022 5.0 (96.2) June 08, 2022 5.0 (96.2)
MW-4 100.90 May 25, 2022 4.7 (96.3) June 08, 2022 4.7 (96.3)
MW-5 101.54 May 25, 2022 5.5 (96.1) June 08, 2022 5.5 (96.1)
MW-6 104.14 May 25, 2022 7.0 (96.1) June 08, 2022 7.0 (96.1)
MW-7 100.77 May 25, 2022 4.5(96.3) June 08, 2022 4.5(96.3)

The groundwater elevation recorded in the wells ranged from 3.2 m to 7.0 m depth (Elevation 96.4 m to
Elevation 96.1 m). Based on the above water levels, groundwater flow direction on the Site is to the north.

A groundwater contour plan is shown in Figure 10.

Note that seasonal fluctuations in the level of groundwater may occur and the groundwater may be at a
higher level during wet weather periods.

The stability of the existing slopes at the site under consideration were analysed using Morgenstern-Price
Method, GeoStudio/Geo-slope office, Version 10.2.1 computerized system. The purpose of the analysis
was to assess the stability of the existing slopes. A total of five cross-sections were analysed. These cross-
sections have been shown as Sections A-A to E-E on Figure 2.

The topography was surveyed by Farley, Smith and Denis Surveying Limited, Ontario Land Surveyors, in a
survey dated April 27, 2022.

Table 4 presents the results of the natural slope inclinations at the cross-sections analysed based on the
results of the topographical survey.
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Table 4: Slope Inclination at Cross-Sections Analyzed

Crest of Slope Toe of Slope Height of Slope Overall Slope Inclination
Elevation (m) Elevation (m) (m)
A-A

112.0 101.3 10.7 3.0H:1V
B-B 1111 103.4 7.7 3.0H:1V
C-C 109.5 100.5 9.0 2.6H:1V
D-D 109.8 99.8 10.0 1.8H:1V
E-E 111.2 101.0 10.2 2.2H:1V

The slopes were analyzed for the following conditions:
Effective stress analysis to assess long-term stability of the slopes; and,
Effective stress analysis with seismic loading to assess stability of the slope due to a seismic event.

The analyses of slopes due to a seismic event were undertaken using pseudo-static analyses. The design
ground acceleration for the subject site was determined by site classification and peak ground
acceleration. Based on the soil conditions, the site classification Class D was used for this site. Design
ground acceleration for the project site was determined from the Earthquake Hazards Program Website
by interpolating 2015 National Building Code of Canada Seismic hazard values, see Appendix A. The
earthquake design ground motion was determined with an earthquake having 2 percent probability of
exceedance in a 50-year period (0.000404 per annum probability or 2,475 return year). The map indicates
a peak ground acceleration (PGA) of approximately 0.267 g* at the subject site.

For sustained earthquake loading, horizontal seismic coefficient of 0.178 g (~2/3 PGA) was applied for the
analyses. It was assumed that horizontal and vertical acceleration will not occur simultaneously.
Therefore, the applied vertical seismic coefficient is equal to 0.

The following assumptions were made:

The crest of the existing slopes varies from Elevation 112.0 m to Elevation 109.5 m whereas the
toe of the slopes is at Elevation 103.4 m to Elevation 99.8 m (Table 4).

The soil stratigraphy for the various cross-sections is shown on Figure Nos. 6 to 10 inclusive. The
soil Stratigraphy was established from the boreholes drilled at the site during the 2022 EXP
investigation as well as from the historical borehole records.

The unit weight and the effective shear strength parameters were selected based on literature
research and EXP’s experience in the area. Table 5 presents the engineering properties of the
various soils used in global slope stability analyses.

1 g = the acceleration of gravity, ~¥9.81 m/sec?
o..

. o ex
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Table 5: Soil Properties used in Stability Analyses

Unit Weight Angle of Internal Friction
Soil Type (kN/m?) Cohesion (kPa) g

Fill 19.0 0
Compact to dense sand 19.7 0 31
Sand 19.8 0 30
Sand and Gravel 22.0 0 33
Sandy Gravel 22.0 0 33
Silty Sand 19.8 0 30

The results of the slope stability analyses for Sections A-A to E-E have been summarized on Table 6 and
are given on Figures 11A and 11B to 15A and 15B inclusive.

Table 6: Results of Slope Stability Analyses

m Loading Condition Factor of Safety

Effective Stress Analysis 1.76
Section A-A
Effective Stress Analysis with seismic loading 1.1 118
Effective Stress Analysis 1.73 12A
Section B-B
Effective Stress Analysis with seismic loading 1.1 12B
Effective Stress Analysis 1.38 13A
Section C-C
Effective Stress Analysis with seismic loading 0.93 138
Effective Stress Analysis 1.11 14A
Section D-D
Effective Stress Analysis with seismic loading 0.76 14B
Effective Stress Analysis 1.42 15A
Section E-E
Effective Stress Analysis with seismic loading 0.92 158

Current practice in the industry and the City of Ottawa requires a factor of safety of 1.5 for static loading
conditions (i.e., for effective stress and total stress analyses). The minimum acceptable factor of safety
for seismic loading conditions is 1.1 (Mitchell 1983). A review of Table 6 indicates that the slope sections
C-C, D-D, and E-E do not meet the City of Ottawa criteria for static loading conditions. Also, Sections C-C,
D-D, and E-E do not meet the acceptable factor of safety for seismic loading conditions.

It is understood that the placement of inert fill at the site is to be undertaken in stages, however no plans
have been approved at the time of this report. As indicated previously, a number of slopes at the site do
not meet the requirements of stable slopes. It is understood that with the exception of slope E-E, infilling
is planned at or close to the analyzed slopes.

There are two options available to ensure that the stability of the slopes do not present a danger to the
workers during the filling operations. These are as follows:

'vv.
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Stabilize all the slopes in areas where the work will be undertaken close to the slopes. This
may be achieved by cutting the slopes back at an inclination of 3H:1V if space permits. Alternatively, the
slopes may be stabilized by placing fill close to the toes of the slopes to achieve a 3H:1V slope. This option
has the advantage that the entire site will be available to workmen and equipment during filling
operations.

The second option is to stabilize the slope(s) in stages, i.e., only in the area where filling is
to be undertaken. This may be achieved by first placing the fill at the toe of the slope(s) where requisite
factor of safety is not suitable. This option will necessitate fencing off area with unstable slopes so that
workmen and equipment do not have access to areas where the slopes do not meet the required factors
of safety.

The filling operations at the site should be conducted in such a manner that the stability of the existing
slopes is not adversely impacted by any of the following measures/actions:

Additional excavation is not undertaken at the site, especially close to the toes of the slopes;
The current height of the slopes is not increased by placing fill close to the crest of the slopes;
All construction equipment is kept at least 3 m back from the crest of the slopes;

The groundwater table at the site is maintained below Elevation 100.0 m during filling operations;
and,

Any localized sloughing or failure of slope(s) due to freeze-thaw action, etc., should be restored
immediately to prevent progressive failure of the slope(s).

It is recommended that the future work is to be undertaken at the site should ensure that the stability of
the existing slopes is not adversely impacted in any way.

The above recommendations are preliminary and subject to change depending on the methodology used
to undertake the filling operations. Further slope stability of the proposed slopes is recommended once
the plans have been finalized.

The comments given in this geotechnical report are a preliminary assessment of the current status of the
slopes. No comment is made about the stability of the proposed slopes, the geometry of which have not
been finalized. The number of boreholes required to determine the localized underground conditions,
between boreholes affecting construction costs, techniques, sequencing, equipment, scheduling, etc.,
would be much greater than has been carried out for design purposes. Contractors bidding on or
undertaking the works should, in this light, decide on their own investigations, as well, as their own
interpretations of the factual borehole results, so that they may draw their own conclusions as to how the
subsurface conditions may affect them.

The information contained in this report is not intended to reflect on the environmental aspects of the
soils. Should specific information be required, including for example, the presence of pollutants,
contaminants or other hazards in the soil, additional testing may be required.
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We trust that the information contained in this letter type report will be satisfactory for your purposes.
Should you have any questions, please contact this office.

Sincerely,

EXP Services Inc.

Daniel Wall, M.Eng., P.Eng.
Senior Geotechnical Engineer
Earth and Environment

Surinder K. Aggarwal, M.Eng., P.Eng.
Senior Geotechnical Engineer
Earth and Environment

DnLOWALL
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EXP Services Inc.

Drain-All Ltd.

Geotechnical Investigation — Slope Stability Analysis
4380 Trail Road, Ottawa, Ontario

Project: OTT-21023795-A0

May 24, 2023

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 Societv for Soil
Mechanics and Foundation Engineering. Laboratory 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 | cossLES | BOULDERS |
l | FNE | MEDIUM | COARSE | FINE | MEDIUM | COARSE FINE | MEDIUM | COARSE |

D.OIOZ E]IODE» OIOZ 0 {I]S 02 06 20 6.0 20 60 Z(IJO

| | I ] I I
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

| CLAY (PLASTIC) TO | FINE | MEDIUM | crs. | FINE | COARSE |
[ SILT (NONPLASTIC) | SAND 1 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 and/or 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.
eX P




Log of Borehole MW-05

Figure No. 3

Project No: OTT-21023795-A0

Project: Slope Stability Analysis

Page. 1 of 1
Location: 4380 Trail Road, Ottawa, ON

Date Drilled: ‘May 13, 2022 Split Spoon Sample X Combustible Vapour Reading O
. ) . i Auger Sample m Natural Moisture Content X
Drill Type: CME-850 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: M.z s LT 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 fi| Natural
w ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 10154 |, 50 100 150 200 20 40 60 S
FILL : ss1
Sandy silt, with gravel , clay, rootlets, asphalt 220
—and construction debris, possible — :
cobble/boulder, brown, moist, (loose to -
compact) N
— — 1 SS2
22.0
| Auger grinidng 1.5 m to 2.1 m depth | ) 583
99.1 N
—SILTY SAND (SM) — sS4
Withl silt seams, brown, moist, (compact to
dense) )
— — 3
SS5
— 4
SS6
| . ss7
— 96.04
SS8
p— 6 |
h SS9
—Basal heave at 6.9 m depth — 7 \
SS10
94.0
Borehole Terminated at 7.5 m Depth
NOTES:
o i WATER LEVEL RECORDS CORE DRILLING RECORD
1.5;)5?;5 r?:rf requires interpretation by EXP before -~ Water Fole Open R Depth i Rec. ROD %
Level (m) To (m) No. (m)
2.A 50 mm diameter monitoring well was installed as Completion 55 55
shown.
May 25, 2022 55
3.Field work supervised by an EXP representative. June 8, 2022 55
4.See Notes on Sample Descriptions
5.Log to be read with EXP Report OTT-21023795-A0

LOG OF BOREHOLE OTT-21023795 - 4380 TRAIL ROAD BH LOGS.GPJ TROW OTTAWA.GDT 8/26/22




Log of Borehole MW-06

Figure No.

Project No: OTT-21023795-A0

Project: Slope Stability Analysis

Location: 4380 Trail Road, Ottawa, ON

Page.

1 of 1

LOG OF BOREHOLE OTT-21023795 - 4380 TRAIL ROAD BH LOGS.GPJ TROW OTTAWA.GDT 8/26/22

Date Drilled: ‘May 12, 2022 Split Spoon Sample X Combustible Vapour Reading O
. Auger Sample m Natural Moisture Content X
Drill Type: - ill Ri
yp CME-850 Track Mounted Drill Rig SPT (N) Value o Atterberg Limits | 5
Datum: Geodetic Elevation Dynamic Cone Test e Undrained Triaxial at ®
Shelby Tube [} % Strain at Failure
Logged by: M.Z. - |.T. 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 fi| Natural
w ’\B/I SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
Lo m |}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m®
L 10312 |, 50 150 200 20 40 60 S
FILL N X X X T X
Silty sand, with gravel, clay, rootlets, roots SS1
—and construction debris, brown, moist, (loose —
to compact)
— — SS2
21.0
SS3
B N SS4
100.1
0 SILTY SAND (SM)
.°.°4 Brown, moist, (compact to dense) SS5
S n SS6
el _ SS7
el N Ss8
HEH AN _ SS9
<2o2d—Wet below 6.9 m depth - %R
oo $S10
2e20] Grey below 7.6 m depth
XX | SS11
:::: —Basal heave at 8.4 m depth —
oo SS12
el _ Ss13
ov0] 93.3
Borehole Terminated at 9.8 m Depth
NOTES:
WATER LEVEL RECORDS CORE DRILLING RECORD
1.Borehole dat ires int tation by EXP bef
u;;eb;) gth:r: requires interpretation by etore Date Water Hole Open Run Depth % Rec. RQD %
Level (m) To (m) No. (m)
2.Ah50 mm diameter monitoring well was installed as Completion 8.3 9.0
shown.
May 25, 2022 7.0
3.Field work supervised by an EXP representative. June 8, 2022 70
4.See Notes on Sample Descriptions
5.Log to be read with EXP Report OTT-21023795-A0




Log of Borehole MW-07

LOG OF BOREHOLE OTT-21023795 - 4380 TRAIL ROAD BH LOGS.GPJ TROW OTTAWA.GDT 8/26/22

Project No: OTT-21023795-A0
_ Figure No. 5
Project: Slope Stability Analysis
_ Page. 1 of
Location: 4380 Trail Road, Ottawa, ON
Date Drilled: ‘May 12, 2022 Split Spoon Sample X Combustible Vapour Reading O
. ) . i Auger Sample m Natural Moisture Content X
Drill Type: CME-850 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: M.Z. - |.T. Shear Strength by
99 y Checked by'— \S/Zizr_rset:ngth by -g Penetrometer Test A
Standard Penetration Test N Value Combustible Vapour Reading (ppm) | S
Geodetic | D 250 500 750 fi| Natural
SOIL DESCRIPTION Elevation | p 20 40 60 80 Natural Moisture Content % P | Unit Wt.
m I}1 Shear Strength kPa Atterberg Limits (% Dry Weight) [|§ KN/m?
100.77 0 20 40 80 1S
FILL 100.5
Sand with wood and metal debris, brown, : SS1
moist, (compact) /—_ /\
SANDY GRAVEL (GP) b
Trace silt, with cobble or boulder, brown,
| moist, (very dense) N SS2
f 99.4 /\
—SAND (SP) —
With gravel, brown, moist, (compact) ss3
N SS4
SS5
N SS6
] 96.27 .
h SS7
Grey below 5.6 m depth 558
Basal heave at 6.1 m depth \
| SS9
94.1
Borehole Terminated at 6.7 m Depth
NOTES: WATER LEVEL RECORDS CORE DRILLING RECORD
1.Borehole dat ires int tation by EXP bef
u;;eb; ;h:rs requires interpretation by etore Date Water Hole Open Run Depth % Rec. RQD %
Level (m) To (m) No. (m)
2.A 50 mm diameter monitoring well was installed as Completion 43 55
shown.
May 25, 2022 4.5
3.Field work supervised by an EXP representative. June 8, 2022 45
4.See Notes on Sample Descriptions
5.Log to be read with EXP Report OTT-21023795-A0




S EXP Services Inc.

: .ex Grain-Size Distribution Curve 100-2650 Queensview Drive
N 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 )
#200 #100 #50 #16 #4 A A AR 3

100 . : :
,
95

% /

80
75 /
70 /
65 /
0 /
55 /

50

45
40 /

Percent Passing

30
26 /

15
10

0.001 0.01 0.1 1 10 100
Grain size (mm)

EXP Project No.: 0OTT-21023795-A0 Project Name : Geotechnical Investigation - Slope Stability Trail Road

Client : Drain-All Ltd. Project Location : 4380 Trail Road, Ottawa, Ontario

Date Sampled : May 13, 2022 Borehole No: MW5 Sample: SS6 Depth (m) : 3.8-44
Sample Composition : Gravel (%) | 0 |Sand (%) 84 |Silt & Clay (%) 16
Sample Description : Silty Sand (SM)

Figure : 6

www.exp.com



L) EXP Services Inc.

: ’ex Grain-Size Distribution Curve 100-2650 Queensview Drive
o Method Test for Sieve Analysis of Aggregate Ottawa, ON K2B 8H6
ASTM C-136

Modified M.L.T. Classification
SILT SAND GRAVEL
CLAY - - -
| Medium | Coarse Fine Medium | Coarse

Fine Medium Coarse Fine

100 T

o V4
5 /

90 ¥

85 ¥ /

80 £

g /

70 } /

65

60 %

55 A

50 v
o 7

40 7

35; L=
30

20 ¥

Percent Passing

15 F I~

105 —

0.001 0.01 0.1 o 1 10 100
Grain Size (mm)

EXP Project No.: OTT-21023795-A0 Project Name : Geotechnical Investigation - Slope Stability Trail Road

Client : Drain-All Ltd. Project Location : 4380 Trail Road, Ottawa, Ontario

Date Sampled : May 12, 2022 Borehole No: MwW7 Sample: S§S2 Depth (m) : 0.8-1.4
Sample Composition : Gravel (%) | 61 |Sand (%) 31 |Si|t & Clay (%) 8
Sample Description : Poorly Graded Sandy Gravel (SP)

Figure : 7

www.exp.com



L) EXP Services Inc.

: ’ex Grain-Size Distribution Curve 100-2650 Queensview Drive
o Method Test for Sieve Analysis of Aggregate Ottawa, ON K2B 8H6
ASTM C-136

Modified M.L.T. Classification

CLAY SILT SAND GRAVEL
Fine Medium Coarse Fine | Medium | Coarse Fine Medium Coarse
100 ¢
L /
95
a0 /
/
85 4
/
80 /
75
/
70 /
65
60
55
50 /
45
2 . //
a 35
o /
o 30
t 25 /
g /
o 20 %
[} E
o 15 F
10 ¥
E ‘__/
5
0 L
0.001 0.01 0.1 . ; 1 10 100
Grain Size (mm)
EXP Project No.: OTT-21023795-A0 Project Name : Geotechnical Investigation - Slope Stability Trail Road
Client : Drain-All Ltd. Project Location : 4380 Trail Road, Ottawa, Ontario
Date Sampled : May 12, 2022 Borehole No: MwW7 Sample: SS3 Depth (m) : 15-21
Sample Composition : Gravel (%) | 3 |Sand (%) 92 |Silt & Clay (%) 5 Fi 8
igure :
Sample Description : Poorly Graded Sand (SP)

www.exp.com



S EXP Services Inc.

: .ex Grain-Size Distribution Curve 100-2650 Queensview Drive
N 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 % VAREARE 3"
T T T T T

95 //

90
85

80 /
75 /

65
0 /
55 /
5 /
45

40 /

35 /
30
25
20

15
10

Percent Passing

0.001 0.01 0.1 1 10 100
Grain size (mm)

EXP Project No.: 0OTT-21023795-A0 Project Name : Geotechnical Investigation - Slope Stability Trail Road

Client : Drain-All Ltd. Project Location : 4380 Trail Road, Ottawa, Ontario

Date Sampled : May 12, 2022 Borehole No: MW6 Sample: S$S12 Depth (m) : 8.4-9.0
Sample Composition : Gravel (%) | 0 |Sand (%) 85 |Silt & Clay (%) 15 Figure : 0
Sample Description : Silty Sand (SM)

www.exp.com



P BH16:209

1 20m S50m

HORIZONTAL 1:1250

LEGEND
——  SITE BOUNDARY MW-5 GROUNDWATTER

ERUIRBAR AR A AP 100N
# GROUNDWATER FLOW DIRECTION

*GROUNDWATER ELEVATIONS FROM MAY 25, 2022

(95.75m) GROUNDWATER
CONTOUR ELEVATION

(96.20m) GROUNDWATER ELEVATION

(96.43m)* ELEVATION NOT USED

exp Services Inc.

100-2650 Queensview Drive
Ottawa, ON K2B 8H6

Www.exp.com

DATE
JULY 2022
PROJECT NO.
OTT-21023795-A0

/ATER SAMPLING PROGRAM
OTTAWA, ONTARIO

GROUNDWATER SAMPLING
LOCATIONS & FLOW DIRECTION

SCALE
1

FIG 10
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RECORD OF BOREHOLE: M107-2 SHEET 1 OF 1

BORING DATE: NOV 12, 2001 DATUM: Gsodetic
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SHEET 1 OF 1
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2015 - 2005 National Building Code of Canada seismic hazard
values

Building code year

2015

Latitude

‘ 45.231107

The latitude should be between 42 and 90 degree. Decimal degree (DD.DDD) and degree:minute:second (DD:MM:SS) format accepted.

Longitude

‘ -75.768162

The longitude should be between -141 and -45 degree. Decimal degree (DD.DDD) and degree:minute:second (DD:MM:SS) format accepted.

Number of closest points for interpolation

7

Location name (optional)

Location name (optional)

Company/Organization (optional)

Company/Organization (optional)

Name (optional)

Name (optional)

Format

Accessible HTML Table



2015 National Building Code interpolated seismic hazard values

Spectral (Sa(T), where T is in seconds) and peak ground acceleration (PGA) values are given in units of g (9.81 m/s2).
Peak ground velocity is given in m/s. NBCC2015 and S14 values are specified in bold font. Three additional periods
are provided — their use is discussed in the NBCC2015 Commentary. These values have been interpolated Using
Shepards method 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 calculated values.

Click on the column title to see the map of nearby seismic hazard values and the calculated interpolated value

2%/50 years (0.000404 per annum) probability

Sa Sa Sa Sa Sa Sa Sa Sa Sa PGA PGV
Distance Latitude Longitude (0.05) (0.1) (0.2) (0.3) (0.5) (1.0) (2.0) (5.0) (10.0) (9) (m/s)

0.000 45.231 -75.768 0.424 0.497 0417 0317 0225 0113 0.054 0.014 0.005 0.267 0.187
4,925 45.233  -75.831 0.408 0.480 0.404 0.308 0.219 0.110 0.053 0.014 0.005 0.259 0.182
5.046 45.227  -75.704 0.444 0.519 0435 0330 0234 0.116 0.055 0.015 0.005 0.278 0.194
11.083 45323  -75.823 0.421 0495 0416 0317 0225 0113 0.054 0.014 0.005 0.266 0.187
11.136 45317  -75.695 0.450 0.526  0.441 0.335 0.237 0.118 0.056 0.015 0.005 0.282 0.196
11.250 45138  -75.712 0.433 0.506 0.424 0322 0228 0.114 0.054 0.014 0.005 0.271 0.189
11.261 45.143  -75.839 0.390 0.461 0.389 0.297 0.212 0.107 0.052 0.014 0.005 0.249 0.177
14.892 45239  -75.958 0.384 0.454 0.382 0.291 0.209 0.106  0.051 0.014  0.005 0.245 0.174

* The requested site is highlighted in blue



