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TABLE B2: FIRE FLOW REQURIEMENTS BASED ON FIRE UNDE RWRITERS SURVEY(FUS) 2020
PROJECT: 224 Preston Street
Building No: Mix Use

An estimate of the Fire Flow required for a given fire area may be estimated by:
F =220 *C* SQRT(A)

where: F = required fire flow in litres per minute
A = total floor area in m? (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the type of construction

Task Options Multiplier Input Value Used Fire Flow Total (L/min)
Wood Frame 15
i Ordinary Construction 1
Cholgéemiu(llg)mg Non-compustible 0.8 Ordinary Construction 1
Construction
Fire Resistive Construction 0.6
Area % Used Area Used
Floor 6 191.61 100% 191.61
Floor 5 191.61 100% 191.61
Input Building Floor Floor 4 317.73 100% 317.73 1628.6 m2
Areas (A) Floor 3 317.73 100% 317.73 '
Floor 2 317.73 100% 317.73
Floor 1 292.2 100% 292.2
Basement (At least 50% below grade, not included) 0% 0
Fire Flow (F) F =220 * C* SQRT(A) 8,878
Fire Flow (F) Rounded to nearest 1,000 9,000
Reductions/Increases Due to Factors Effecting Burning
. o Value Fire Flow | Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of Combustible 0% Combustible 0% 0 9,000
Building Contents  [Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler .30% _
Conforms to NFPA13 Adequate Sprinkler Conforms to NFPA13 -30% -2,700 6,300
No Sprinkler 0%
Standard Water Supply for
Choose Reduction Fire Department Hose Line -10% _ _ .
Due to Sprinkler and for Sprinkler System Standard Water Supply for Fire Department Hose Line and for SprinktenSy -10% -900 5,400
System Not Standard Water 0%
. 0
Supply or Unavailable
g;!)t/eriwerw%d B ki Fully Supervised Sprinkler System 10% 900 4,500
Not Fully Supervised or 0% ufly sup P y e ) '
N/A
Exposed Wall Length
Separ- . Total
Ex ation | |Separation Exposed Wal Length- )
posures Dist Conditon type Length] No of Height Sub Type IV] Charge Total Exposure
Choose Structure (m) (m) | Storeys Factor Conditon | Il (V) (%) |Charge (9 Char_ge
Exposure Distance (L/min)
North 20.8 4 20.1 to 30] Type IV-lIl (U) | 24.75 6 148.5 4F 5% 5%
East 21.8 4 20.1 to 30] Type IV-lIl (U) | 12.82 6 76.92 4D 3% 3% 36% 3,240 7,740
South 9.1 2 3.1to 10 | Type IV-lIl (U) | 24.75 6 148.5 2F 15% 15%
West 3.2 2 3.1to 10 | Type IV-lll (U) | 12.82 6 76.92 2D 13% 13%
Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =] 8,000
Total Required Fire Flow (RFF), L/sec = 133
Obtain Required Can the Total Fire Flow be Capped at 10,000 L/min (167 L/sec) based on "TECHNCAL BULLETIN ISTB-2018-02", (yes/no) = No
Fire Flow Total Required Fire Flow (RFF). If RFF < 167 use RFF (L/sec) = 133
Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)
Type V Wood Frame
Type IV-1Il (U) Mass Timber or Ordinary with Unprotected Openings
Type IV-lIl (P) Mass Timber or Ordinary with Protected Openings
Type II-1 (V) Noncombustible or Fire Resistive with Unprotected Openings
Type lI-1 (P) Noncombustible or Fire Resistive with Protected Openings
Conditons for Separation
Separation Dist Condition
Om to 3m 1
3.1m to 10m 2
10.1m to 20m 3
20.1m to 30m 4
>30.1m 5

\\exp\data\OTT\OTT-22019695-A0\60 Execution\63 Design\22019695 - Building FUS Fire Flow Calcs - FUS 2020.xlIsx
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EXP Services Inc.

Ottawa Carlton Construction Group
Geotechnical Investigation, Proposed Residential Building
224 Preston Street, City of Ottawa, ON
OTT-21019479-A0
February 8, 2022

£ usl]A ~puu EC

EXP Services Inc. (EXP) is pleased to present the results of the geotdolertéation completed at the site
registered by the street address of 224 Preston Street, Ottawa, Ontario (Figure 1). dredresnditions of this
assignment were outlined in EXP proposal number OTT-21019479-A0 datethBep30, 2021. This work was
authorized by Fernando Matos on behalf of Ottawa Carleton ConstructionA}d. yW [+ «]P vizatiqn3dth
dated September 30, 2021.

Available preliminary architectural drawings indicate the proposedefiggment at the site will comprise the
construction of a new approximate 12.5 m by 23.0 m six-story mixectaisgnercial and residential building that
will house 24-units (20 residential and 4 commercial units). Thegsexgbbuilding will have a one level underground
parking garage. The floor slab for the underground parking garage will lsrgcied at a 3.05 m depth below
finished grade. The proposed building will also have evadbr. The depth of the elevator pit below the lowest
floor slab (parking garage slab) of the proposed building was notikabtihe time of this geotechnical investigation.
It is anticipated that the final grades will match the existing grades of the site.

The fieldwork for the geotechnical investigation was undertakeibenember 3,2021 and December 11, 2021 and
consists of three (3) boreholes (Borehole Nos. 1, 2, and 3) advaneedi¢o refusal and termination depths of 4.7
m to 6.5 m below the existing ground surface. Monitoring wells wertalied in two (2) boreholes for the long-
term monitoring of groundwater levels.

Review of the borehole logs indicates the subsurface condition comdiisunderlain by loose to very dense glacial
till and gravel overlying limestone bedrock at a 5.8 m depth (Emv&R2.1 m). The groundwater level is at 4.0 m
and 4.1 m depths (Elevation 54.0 m and Elevation 53.8 m).

Based on the borehole information and Table 4.1.8.4.A in the 2012 OntatitrguCode (as amended May 2, 2019),
the site classification for seismic site respons€lass C.The subsurface soils are not considered to be liquefiable
during a seismic event.

Grading plans were not available at the time of preparation f teport. However, based on a review of the existing
grades at the site, the surrounding topography of the adjacent propediats streets and that the site is located
within a well-established developed area of Ottawa, a graderigitikely not required for this project. However, for
design purposes, a grade raise of 0.5 m is considered acceptable at the site g®otechnical point of view.

It is our understanding that the lowest floor slab of the prepd building for the underground parking garage will
be placed at 3.05 m below the existing grade. In this case, it is asgheémbtings will be placed 600 mm below
the lowest floor at a 3.7 m depth. At this depth, the footings will be foundechercompact to very dense zone of
the glacial till and on the compact zone of the gravel and slightlyabte groundwater level. The native glacial till
and gravel are considered suitable to support footings of thgpsed building. The existing fill is not considered
suitable for supporting the footings of the proposed building.

The depth of the base of the elevator pit was not known attiime of this geotechnical investigation. Itis assumed
however that the base of the elevator pit will be at a deepeptth than the footings and will likely be below the
groundwater level.

It is anticipated that the base of the excavation for the footings fanthe elevator pit may undergo basal instability
or base type failure in the form of piping or heave due to giheundwater level located only 0.3 m and 0.4 m below

EX-i
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the footings and the presence of the permeable gravel which extémdbw the groundwater level. To prevent base
type failure, it is recommended that the groundwater level shduddiowered by at least 1.0 m below the depth of
the excavation for the proposed building prior to start of excavation andstcoation activities. This may be
achieved by installing deep sumps and pumping with high-cappeityps or by the use of well points. A specialist
dewatering contractor must be consulted for this purpose.

Alternatively, the excavation may be undertaken within the confines stioring system that is also designed to cut-
off groundwater flows towards the excavation and minimize groundwatsvd into the shored excavation. In this
regard, seepage of groundwater into the shored excavation shouldostiinticipated but may be removed by
collecting the water at low points within the excavation and pumping feumps. In areas of higher seepage, high-
capacity pumps may be required to keep the excavation dry.

For an excavation where the groundwater level has been successfully tieeet least 1.0 m below the base of
the excavation for the proposed building, strip and spread footings lmeafpunded at a 3.7 m depth below existing
grade on the compact to very dense zone of the glacial till and orcdhgpact zone of the gravel. Strip footings
having a maximum width of 1.5 m may be designed for a bearirggpre at SLS of 150 kPa and factored geotechnical
resistance at ULS of 225 kPa. Square pad footings having a maximthnamddength of 3.0 m may be designed for

a bearing pressure at SLS of 150 kPa and factored geotechnical resistance dt2265SkBa. The factored
geotechnical resistance includes a resistance factor of 0.5.

Settlement of footings designed for the above SLS bearing pressures amezko be within tolerable limits of 25
mm total and 19 differential movement.

Consideration should be given to raising the lowest floor of ghaposed building (the floor of the underground
parking garage) to reduce the level of effort required for loweringgreindwater level as discussed above. Should
the founding depth of the footings be different than the 3.7 mdve existing grade, EXP should be contacted to
review and provide updated SLS and factored ULS values for the revised footing. depth

If the SLS and factored ULS values provided in the report are rfatientfto support the proposed building,
consideration may be given to placing the footings at a deepethdep the bedrock. EXP can provide additional
comments in this regard, if required.

A minimum of 1.5 m of earth cover should be provided to theegat foundations of heated structures to protect
them from damage due to frost penetration. The frost cover sho@dnoreased to 2.1 m for unheated structures
if snow will not be removed from their vicinity and to 2.4freriow will be removed from the vicinity of the structure.
When earth cover is less than the minimum required, an equivalegtmal combination of earth cover and rigid
insulation or rigid insulation alone should be provided.

The subsurface basement walls of the proposed new buildingldhme backfilled with free draining material, such
as Ontario Provincial Standard Specification (OPSS) Granular B Type duigpede with a perimeter drainage
system to prevent the buildup of hydrostatic pressure behindwladls. The walls will be subjected to lateral static
and dynamic (seismic) earth forces. These forces may be estimgtdtetequations provided in the report. The
elevator pit should be designed as a water-tight structure. All subsurfaceshalldd be properly waterproofed.

The floor of the parking garage of the new building may be designadkad-on-grade concrete floor or as a paved
surface. Both options are presented in the report. Perimeter and underflooralyaiaystems are required.

EX-ii
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Excavations at the site may be undertaken using heavy equipment eapltamoving cobbles and boulders within
the glacial till and must be completed in accordance with the Occupatidealth and Safety Act (OHSA), Ontario,
Reg. 213/91. Based on the definitions provided in OHSA, the subsurface solisi thre considered to be Type 3
soil and therefore must be sloped back at 1H:1V from the bottomegttcavation. If side slopes cannot be achieved
due to space restrictions on site or due to proximity to adjacent structutesexcavations sides would require to
be shored, designed and installed in accordance with latest editfdOntario Regulation 213/91 under the OHSA
and the 2006 Fourth Edition of the Canadian Foundation Engineering Manual (CREfjence is made to the
previous paragraph regarding lowering the groundwater level.

Seepage of the surface and subsurface water into the shored excavai@mdicipated. However, it should be
possible to collect water entering the excavations at low points and to wemib by conventional pumping
techniques. In areas where more permeable soils may exist, a highpage rate should be anticipated and may
require high-capacity pumps.

The materials to be excavated from the site will consist of asptodsoil, sand and gravel fill, clayey silt with sand
and gravel fill, and glacial till. The excavated soils are not considetalsuor use under structural elements and
for backfilling purposes and therefore must be also dispodexffesite or used in landscaped areas. It is anticipated
that the majority of the material required for underfloor fill ah@ckfilling purposes would have to be imported as
per the recommendations in the report.

The above and other related considerations are discussed in greater iettad attached report.

EX-iii
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1. Introduction

EXP Services Inc. (EXP) is pleased to present the results of the geotdohpitidation completed at the site
located at 224 Preston Street, Ottawa, Ontario (Figure 1). Terms and conditithis assignment were outlined in
EXP proposal number OTT-21019479-A0 dated September 30, P@2«ofk was authorized by Fernando Matos
on behalf of Ottawa Carleton Construction Ltd. via EZiBned authorization form dated September 30, 2021.

Available preliminary architectural drawings indicate the proposedletbpment at the site will comprise the
construction of a new approximate 12.5 m by 23.0 m six-story missedcommercial and residential building that
will house 24-units (20 residential and 4 commercial units).pfbposed building will have a one level underground
parking garage. The floor slab of the underground parking garagdevibnstructed at a 3.05 m depth below
finished grade. The proposed building will also have evagbr. The depth of the elevator pit below the lowest
floor slab of the proposed building (parking garage floor slab) veaskmown at the time of this geotechnical
investigation. It is anticipated that the final grades will match the existingegrafithe site.

This geotechnical investigation was undertaken to:

a) Establish the subsurface soil and groundwater conditions at the ti¥)eeatreholes located at the site,

b) Provide classification of the site for seismic design in accordaniceghei requirements of the 2012 Ontario
Building Code (OBC) as amended May 2,2019 and assess the liquefiotiotial of the subsurface soils
in a seismic event,

c) Discuss grade raise restrictions,

d) Discuss foundation alternatives and provide the bearing presatii®erviceability Limit State (SLS) and
factored geotechnical resistance at Ultimate Limit State (ULS) for founda®mgell as the anticipated
total and differential settlements,

e) Comment on slab-on-grade construction for a concrete surface and for a paved surféiee floor of the
parking garage of the proposed building and permanent drainage systquireenents (perimeter and
underfloor drainage systems),

f) Discuss lateral earth pressures against subsurface walls and ptatédal earth pressure parameters for
static and seismic conditions,

g) Discuss excavation conditions and dewatering requirements duringchstruction of the proposed new
building,

h) Comment on backfilling requirements and suitability of the on-site soilsgckfilling purposes; and

i) Comment on subsurface concrete requirements and the corrosion potentialbsiusface soils to buried
metal structures/members.

The comments and recommendations given in this report assume thatiioge-described design concept will
proceed into construction. If changes are made either in the design piratring construction, this office must be
retained to review these modifications. The result of this review lap modification of our recommendations, or
it may require additional field or laboratory work to check whether the changeseceptable from a geotechnical
viewpoint.
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2. Site Description

The site is an approximate 15.5 m by 30.0 m deep rectangular shapegl patand bounded by Preston Street on

the east side and Larch Street on the north side. It is boundedcbynmercial property to the south and a residential

property to the west. The neighboring lot to the south is deped with a paved driveway and less than 1 m high
wooden deck along the adjacent property line. The neighboring lot toMbst has a one-story garage constructed
adjacent to the west property line of the site.

The site is currently occupied by a 2.5-story house with a basement locatieel #outheast corner of the site. This

existing building will be demolished to allow the construction of thepps®d new six story building. The site is flat
with ground surface elevations ranging between Elevation 57.94 m and iBle®8.08 m at the west end of the site

to Elevation 57.79 m at the east end of the site based on the groundcuelevations of the boreholes.
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3. Procedure

The fieldwork for the geotechnical investigation was undertakebenember 3,2021 and December 11, 2021 and
consists of three (3) boreholes (Borehole Nos. 1, 2, ardi\#8nced to auger refusal and termination depths of 4.7
m to 6.5 m below the existing ground surface. The locations of thehiotee are shown on the Borehole Location

Plan, Figure 2. The fieldwork was supervised on a full-time basis by aertatve from EXP.

The locations and geodetic elevations of the boreholes wereeyed by EXP. Prior to the fieldwork, the locations
of the boreholes were cleared of any public and private undergroendces.

The boreholes were drilled using a CME-55 truck mounted drilqidgpped with continuous flight hollow stem
augers and the capability to sample soil and bedrock. Auger samples wareemhin the three (3) boreholes from
the ground surface to a 0.6 m depth below existing grade. Standard penetration test$ {&d performed in the
boreholes at 0.75 m and 1.5 m depth intervals with soil samples retligy the split-barrel sampler. The bedrock
was cored in Borehole No. 2 by conventional rock coring method. A careful rdcamgt sudden drops of the core
barrel, colour of the wash water and wash water return were recorded during the rock cgérgtmn.

A 32 mm diameter monitoring well with slotted section was insthlin Borehole Nos. 1 and 3 for long-term
monitoring of the groundwater level. The monitoring wells werstalled in accordance with EXP standard practice,
and the installation configuration is documented on the respectiveehole log. The boreholes were backfilled upon
completion of the field work and the installation of the monitoring wells

All soil samples were visually examined in the field fatueal classification, logged, preserved in plastic bags and
identified. Similarly, the rock core was visually examined, platadcore box, identified and logged. On completion
of the fieldwork, all the soil samples and the rock core were trartsg to the EXP laboratory in Ottawa, Ontario,
where they were visually examined by a geotechnical engineer and borehole loggmepared. The engineer also
assigned the laboratory testing program which is summarized in Table I.

Table I: Summary of Laboratory Testing Program

Type of Test Number d Tests Canpleted

Soil Samples

Moisture Content Determination 20
Grain Size Analysis 4
Atterberg Limit Determination 2
Corrosion Analysis (pH, sulphate, chloride and resistivity) 1

Bedrock Core
Unit Weight Determination 1

Unconfined Compressive Strength Test 1
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4. Subsurface Soil and Groundwater Conditions

A detailed description of the geotechnical conditions encountered intbiieholes is given on the borehole logs,
Figures 3 to 5. The borehole logs and related information depictisfdr® conditions only at the specific locations
and times indicated. Subsurface conditions and water levels betweebdheholes may differ from conditions at
the locations where sampling was conducted. The passage of time mayealdbin changes in the conditions
interpreted to exist at the locations where sampling was conducted.

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

It should be noted that the soil boundaries indicated on theebole logs are intended to reflect approximate
transition zones for the purpose of geotechnical design and shioot be interpreted as exact planes of geological
change.dZ ~E}S * }v » u%o0 « (E ] %ddtéhole loygs @&rms drviRtegral part of this report and should
be read in conjunction with this report.

A review of the borehole logs indicates the following subsurfagecenditions with depth and groundwater level
measurements.

4.1 Pavement Structure

Borehole No. 3 is located in a paved area with a pavement structure cagsigtb0 mm thick asphaltic concrete
underlain by 350 mm thick granular base. The base material comprisaadfsth silt and gravel. The moisture
content of the granular fill base is 3 percent.

Grain size analysis was conducted on one (1) sample of the granular fill base naatetiiaé grain size distribution
curve is shown in Figure 6. A summary of the results of the grain size distnilbutive is shown in Table II.

Table II: Summary of Results from Grain-Size Analy$ianular Fill Base Sample
Borehole No. (BH) Grain-Size Analysis (%)

Auger Sample No. Depth (m) Soil Classification (USCS

BH 3t AS1 0.0t0.6 43 46 11 Poorly Graded Sand with
Silt and Gravel (SP-SM)

Based on a review of the results from the grain size analysis, thelgrdill base sample may be classified as a
poorly graded sand with silt and gravel (SP-SM) in accordance with the Unified Sific&lasm System (USCS).

4.2  Fill

A surficial granular fill layer was contacted in Borehole Nos. 1 and 2 extgtediepths of 0.5 m and 0.7 m (Elevation
57.3 m and Elevation 57.2 m). The granular fill consists of silty sdrgtavel. The moisture content of the granular
fill is 10 percent.

The granular fill in Borehole Nos. 1 and 2 and the pavement structlBerehole No. 3 are underlain by a mixed fill
material to 1.4 m and 1.5 m depths (Elevation 56.7 m to Elevation 56.3 m)fillTtensists of a heterogeneous
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mixture of silty clay and silty sand with gravel, cobbles and lewsldBased on standapknetration test (SPT) N-
values of 12 to 29, the fill is in a compact state. The moisture content difltise9 percent to 16 percent.

4.3  Buried Topsoil Layer

The fill in Borehole No. 1 is underlain by a 150 mm thick topsoil layer.

4.4  Sand and Gravel Layer

A 100 mm thick sand and gravel layer was contacted beneath the buried topsoin&@rehole No. 1.
4.5  Glacial Till

The thin sand and gravel layer in Borehole No. 1 and the fill in Beré&lad. 2 and 3 are underlain by glacial till that
extends to depths of 3.4 m to 4.6 m (Elevation 54.5 m to Elevation 53.2 m). athed gll consists of silty sand with
gravel, cobbles and boulders. The SPT N-values of 7 to 92 indieagtadmal till is in a loose to very dense state.
The higher N-values may be a result of the sampler contacting a cablldoulder within the glacial till. The
presence of cobbles and boulders within the glacial till isedsdirmed by the augers grinding as they drilled through
the glacial till. The natural moisture content of the glacial till ranges fronrdepeto 11 percent.

Grain-size analysis was conducted on two (2) selected samples gfattial till and the results are summarized in
Table Ill. The grain-size distribution curves are shown in Figued 8.

Table Ill: Summary of Results from Grain-Size Analysis and Attedbengs -
Glacial Till Samples

Borehok Depth GrainSize Andyss 06) Atterberg imits @9
No.(BH) t (m)
Sanple No. Grave Fines Sit | Moisture | Liquid | Phbstic | Phbsticity Sol Chssfication
(S3 and Chy) Content Limit Limit Index (USCp

Silty Sand with
Gravel (SM)

BH1tSS4 3.0t3.6 25

Silty Sand with

BH3tSS3 15t21 24 55 21 8 NP NP NP Gravel (SM)

Notes: NP = No Plastic

Based on a review of the results of the grain-size analysigl#udal till may be classified as a silty sand with gravel
(SM) in accordance with the USCS. The glacial till contains cobbles and boulders.

4.6 Gravel

Gravel was contacted beneath the glacial till in Borehole Nos. 2 and 3 amnttlexb a 5.8 m depth (Elevation 52.1
m) in Borehole No. 2. Based on the SPT N-values of 9 to 30, the grawvall®ose to dense state. The natural
moisture content of the gravel is 6 percent to 13 percent.

Grain-size analysis was conducted on one (1) sample of the gravelanektlits are summarized in Table IV. The
grain-size distribution curve is shown in Figure 9.
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Table IV: Summary of Results from Grain-Size Analysisavel Sample

Grain-Size Analysis (%)
Borehole (BH) Not

Sample (SS) No. Depth (m) Fineél(Si)ltand Soil Classification (USCS
ay,

BH 2t SS5 3.8t4.4 47 43 10 Poorly Graded Gravel
with Silt and Sand (GP-
GM)

Based on a review of the results of the grain-size analysisaheé and gravel may be classified as a poorly graded
gravel with silt and sand (GP-GM) in accordance with the USCS.

4.7 Limestone Bedrock

Refusal to auger was met in all three (3) boreholes at 4.7 m and 8epths (Elevation 53.2 m to Elevation 52.1 m).
In Borehole Nos. 1 and 3 auger refusal was met on inferred bedrock oresobbtl boulders. The presence of
bedrock was proven by coring an 800 mm length of the bedrock in Boreloo2 NPhotographs of the bedrock core
are shown in Figure 10.

Based on a review of the published geology map (Map 1508Aneralized Bedrock Geology, Ottawa-Hull, Ontario
and Quebec, Geological Survey of Canada, printed by the Surveys anchiyl&spnch, 1979), the bedrock is
limestone of the Eastview formation. A review of the recovered rmrk indicates the total core recovery (TCR) is
91 percent. The rock quality designation (RQD) value is 36 percent indicatingltioelois of poor quality.

One (1) uniaxial compressive strength test was conducted on the rock corgesElmesults indicate a natural unit
weight of 25.3 kN/mand a uniaxial compressive strength of 77.9 MPa. Based on the unizxigtessive strength
test result, the bedrock may be classified as being strong in accordéticthe 2006 Fourth Edition of the Canadian
Foundation Engineering Manual (CFEM).

4.8 Groundwater Levels

A summary of the groundwater level measurements taken in the bdeshequipped with monitoring wells is shown
in Table V.

Table V: Summary of Groundwater Level Measurements

Borehole No.| Ground Surface | Date of Measurement (Elapsed Tim{ Groundwater Depth Below Groung
(BH) Elevation (m) in Days from Date of Installation) Surface (Elevation), m

BH 1 57.79 December 22, 2021 (19 days) 4.0 (53.8)

BH 3 58.08 December 22, 2021 (11 days) 4.1 (54.0)

The groundwater level is at 4.0 m and 4.1 m depths (Elevation 54.0 m and Elevatior) i8Bomehole Nos. 1 and
3.
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Groundwater levels were determined in the boreholes at the timed @mder the conditions stated in the scope of
services. Note that fluctuations in the level of groundwater may occur duedasosal variation such as
precipitation, snowmelt, rainfall activities, and other factors not ewidat the time of measurement and therefore
may be at a higher level during wet weather periods.
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5. Seismic Site Classification and Liquefaction Potential of Soils

5.1 Site Classification for Seismic Site Response

Based on the borehole information and Table 4.1.8.4.A in the 2012 OntalitmguCode (as amended May 2, 2019),
the site classification for seismic site responsglass C.

5.2  Liquefaction Potential of Soils

The subsurface soils are not considered to be liquefiable duringmisegvent.
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6. Grade Raise Restrictions

Grading plans were not available at the time of preparation & téport. However, based on a review of the existing
grades at the site, the topography of the adjacent properties and straptsthat the site is located within a well-
established developed area of Ottawa, a grade raise is likelyewptired for this project. However, for design
purposes, a grade raise of 0.5 m is considered acceptable at the site fromeziygiotl point of view.
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7. Foundation Considerations

It is our understanding that the lowest floor slab of the propo$uilding for the underground parking garage will
be placed at 3.05 m below the existing grade. In this case, it is consigasble to support the proposed building
on footings placed 600 mm below the lowest floor at a 3.7 m depth. Atdépth, the footings will be founded on

the compact to very dense zone of the glacial till and on the compact pbithe gravel and slightly above the
groundwater level. The native glacial till and gravel are corsitsuitable to support footings of the proposed
building. The existing fill is not considered suitable for supporting the footihtise proposed building.

The depth of the base of the elevator pit was not known a&ttiilme of this geotechnical investigation. Itis assumed
however that the base of the elevator pit will be at a deepeptth than the footings and will likely be below the
groundwater level.

It is anticipated that the base of the excavation for the footings fanthe elevator pit may undergo basal instability

or base type failure in the form of piping or heave due te groundwater level located at 0.3 m and 0.4 m depth
below the footing and the presence of the permeable gravel whitarels below the groundwater level. To prevent

base type failure, it is recommended that the groundwater leveldthbe lowered by at least 1.0 m below the depth

of the excavation for the proposed building prior to start of excavatod construction activities. This may be
achieved by installing deep sumps and pumping with high-cgppemps or by the use of well points. A specialist
dewatering contractor must be consulted for this purpose.

Alternatively, the excavation may be undertaken within the confines stioring system that is also designed to cut-
off groundwater flows towards the excavation and minimize groundwatevdlinto the shored excavation. In this
regard, seepage of groundwater into the shored excavation shouldbstiinticipated but may be removed by
collecting the water at low points within the excavation and pumping feumps. In areas of high infiltration, a
higher seepage rate should be anticipated and high-capacity pumps may be requiesptthke excavation dry.

For an excavation where the groundwater level has been successfully ket least 1.0 m below the base of
the excavation for the proposed building, strip and spread footingsimeapunded at a 3.7 m depth below existing
grade on the compact to very dense zone of the glacial till and orcdhgpact zone of the gravel. Strip footings
having a maximum width of 1.5 m may be designed for a bearirggpre at SLS of 150 kPa and factored geotechnical
resistance at ULS of 225 kPa. Square pad footings having a mawiigihnand length of 3.0 m may be designed for
a bearing pressure at SLS of 150 kPa and factored geotechnical resistadt® atf 225 kPa. The factored
geotechnical resistance includes a resistance factor of 0.5.

Settlement of footings designed for the above SLS bearing pressures amezko be within tolerable limits of 25
mm total and 19 differential movement.

Consideration should be given to raising the lowest floor of tt@ppsed building (the floor of the underground
parking garage) to reduce the level of effort required for loweringgr®indwater level as discussed above. Should
the founding depth of the footings be different than the 3.7 mdve existing grade, EXP should be contacted to
review and provide updated SLS and factored ULS values for the revised footing. dep
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If the SLS and factored ULS values provided in this report areuffient to support the proposed building,
consideration may be given to placing the footings at a deepethdep the bedrock. EXP can provide additional
comments in this regard, if required.

Foundation that are to be placed at different elevations shdagdocated such that the higher footing is set below
a line drawn up at 10H:7V from the near edge of the lower footing. The low&nfpshould be constructed before
the upper footing to prevent the latter from being undermined dwyisubsequentonstruction. This concept should
also be applied to underground service excavations to ensure thatfations and underground services will not be
undermined.

All footing beds should be examined by a geotechnical engineer to ensure that thdirigusurfaces are capable of
supporting the design bearing pressure at SLS and the footing beds have beeryppogpared.

It is recommended that a 50 mm thick concrete mud slab be placed on the approwé tjlband gravel subgrade
to protect the subgrade from disturbance by construction equipment, warKéoot traffic) and the effects of the
weather (such as precipitation).

A minimum of 1.5 m of earth cover should be provided to theegat foundations of heated structures to protect
them from damage due to frost penetration. The frost cover sho@dnioreased to 2.1 m for unheated structures
if snow will not be removed from their vicinity and to 2.4freriow will be removed from the vicinity of the structure.
When earth cover is less than the minimum required, an equivdkesrmal combination of earth cover and rigid
insulation or rigid insulation alone should be provided. EXPptanide additional comments in this regard, if
required.

The recommended bearing pressure at SLS and factored geotechmicédmees at ULS have been calculated by
EXP from the borehole information for the design stage onlg. ifiestigation and comments are necessarily on-
going as new information of underground conditions becomes avail&lgeexample, more specific information is
available with respect to conditions between boreholes whemnfiation construction is underway. The
interpretation between boreholes and the recommendations of this repaust therefore be checked through field
monitoring provided by an experienced geotechnical engineer talataithe information for use during the
construction stage.
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8. Floor Slab and Drainage Requirements

The lowest floor level of the parking garage for the proposed mgldiill be located at an approximate 3.05 m depth
below the existing grade. Based on the borehole information, the $vWeor slab of the building will be founded
on the glacial till and may be constructed as a concrete slab-on-grade opased surface. The concrete and
asphalt pavement structures indicated below are for light duty traffity dnars). EXP can provide concrete and
asphalt pavement structures for heavy duty traffic (cars and trucks), if required.

The lowest floor level for the parking garages is anticipated toobatéd within 1.0 m of the groundwater level.
Therefore, underfloor and perimeter drainage systems will be ireglufor the floor of the proposed below grade
parking garage.

The underfloor drainage system may consist of 100 mm diameter perfoppedor equivalent placed in parallel
rows at 5 m to 6 m centres and at least 300 mm below the undersideedidbr slab. The drains should be set on
100 mm thick bed of 19 mm sized clear stone and covered on topidad with 150 mm thick clear stone that is
fully wrapped or covered with an approved porous geotextile membraneh as Terrafix 270R or equivalent. The
perimeter drains may also consist of 100 mm diameter perforatpd pet on the footings and surrounded with 150
mm thick 19 mm sized clear stone that is fully wrapped or covesitdan approved porous geotextile membrane,
such as Terrafix 270R or equivalent. The perimeter and underfloorsdshmuld be connected to separate sumps
equipped with backup pumps and generators in case of mechdaitak and/or power outage, so that at least one
system would be operational should the other fail.

The finished exterior grade should be sloped away from thedimgjlto prevent ponding of surface water close to
the exterior walls of the buildings.

8.1 Lowest Floor Level as a Concrete Surface

The lowest floor slab of the parking garage may be designed as-arsigitade. The subgrade is anticipated to be

glacial till. The exposed glacial till should be proofrolled exaimined by a geotechnical engineer. Any loose/soft
zones of the glacial till should be excavated and replaced with @nRrovincial Standard Specification (OPSS)
Granular B Type Il compacted to 95 percent SPMDD.

The slab-on-grade should be set on the Granular A pad noted below that is plaeedemgineered fill pad at least
300 mm thick placed on the approved glacial till subgrade. The requigidemred fill pad should comprise of
OPSS Granular B Type Il placed on top of the approved glacial till in 300 mmtshacidligach lift compacted to
98 percent standard Proctor maximum dry density (SPMDD).

Following the preparation of the engineered fill pad, the concrete slab for light dufjct(aérs only) may be
constructed as follows:

x 150 mm thick concrete with 32 MPa compressive strength and air content of 5 percent to 8 pereant,

x 150 mm thick layer of OPSS Granular A base material compacted to 100 percentdsinoddor maximum
dry density (SPMDD); over
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X 300 mm minimum thick layer of OPSS Granular B Type Il sub-base maden@dcted to 100 percent
SMPDD.

The concrete slab should be reinforced and adequate saw ¢usld be provided in the floor slab to control
cracking. Additional recommendations can be provided once the firmgdef the floor of the parking garage has
been determined.

8.2 Lowest Floor Level as a Paved Surface

The subgrade is anticipated to be glacial till. The exposed gldcsthiduld be proofrolled and examined by a
geotechnical engineer. Any loose/soft zones of the glacial till dimuexcavated and replaced with OPSS Granular
B Type Il compacted to 95 percent SPMDD.

Following approval and preparation of the glacial till subgrade, the aspaaément structure for light duty traffic
(cars only) may be constructed on the approved glacial till subgrade as follow:

X 65 mm thick layer of asphaltic concrete consisting of HL3/SPIEhe asphaltic concrete should be placed
and compacted as per OPSS 310 and 313 and should be designed in accorda®@&S8ith150/1151, over

X 150 mm thick layer of OPSS Granular A base material compacted to 100 percent SPMDD; over
X 450 mm thick layer of OPSS Granular B Type Il sub-base material compacted to 100 percent SPMDD.

8.3 Additional Comment

Since the lowest floor slab of the proposed building will be alibeegroundwater level, the permanent drainage
systems (perimeter and underfloor drainage systems) for the proposedibgiare not expected to adversely
impact adjacent existing structures and infrastructure over the long-term.
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9. Lateral Earth Pressure on Subsurface Walls

9.1 Basement Walls

The subsurface basement walls of the proposed new buildingldhie backfilled with free draining material, such
as OPSS Granular B Type Il compacted to 95 percent SPMDD and equippeeghavitheter drainage system to
prevent the buildup of hydrostatic pressure behind the wallse walls will be subjected to lateral static and dynamic
(seismic) earth forces. The expressions below assume fredamydiackfill material, a perimeter drainage system,
level backfill surface behind the wall and vertical face on the back side ofdH.

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

P = Kh2h+q)
where P = lateral earth thrust acting on the subsurface wall, KN/m
= lateral earth pressure at rest coefficient, assumed to be 0.5 for GranulgpdIT
backfill material
J = unit weight of free draining granular backfill; Granular B Type Il = 22%N/m
h = depth of point of interest below top of backfill, m
q = surcharge load stress, kPa

The lateral dynamic thrust may be computed from the equation given below:

the = 2R
where boe = dynamic thrust in kKN/m of wall
H = height of wall, m
J = unit weight of backfill material = 22 kNYm
%’ = earth pressure coefficient = 0.32 for Ottawa area
R =  thrust factor = 1.0

The dynamic thrust does not take into account the surcharge load. eghdtant force acts approximately at 0.63H
above the base of the wall.

14



EXP Services Inc.

Ottawa Carlton Construction Group
Geotechnical Investigation, Proposed Residential Building
224 Preston Street, City of Ottawa, ON
OTT-21019479-A0
February 8, 2022

9.2 Elevator Walls

The subsurface walls of the elevator pit should be designeawaater-tight structure with the groundwater level
assumed to be at the top of the elevator pit wall. The elevait should be designed to resist buoyancy forces that
may be resisted by the weight of the elevator structure or by ilisgarock anchors. EXP can provide comments
and recommendations regarding rock anchors if required.

9.3 Additional Comments

All subsurface walls should be properly waterproofed.
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10. Excavation and De-Watering Requirements

10.1 Excess Soil Management

A new Ontario Regulation 406/19 made under the Environmental Protection Ackeiithbar 28, 2019) was
implemented as of January 1, 2021. The new regulation dictates thiedgsrotocol that will be required for the
management and disposal of excess soils. As set forth negfudation, specific analytical testing protocols will need
to be implemented and followed based on the volume of smbe managed. The testing protocols are specific as
to whether the soils are stockpiled or in situ. In either se@mahe testing protocols are far more onerous than have
been historically carried out as part of standard industry practiceesétlecisions should be factored in and
accounted for prior to the initiation of the project-defined scopevadrk. EXP would be pleased to assist with the
implementation of a soil management and testing program that wosddisfy the requirements of Ontario
Regulation 406/19.

10.2 Excavations

Excavations for the construction of the proposed building is expectegtemd to a maximum depth of 4.0 m below
the existing ground surface. These excavations will extend through the fill and engdattial till and gravel and are
anticipated to be approximately at or slightly above the groundwateell.

It is also noted that the existing structures present within the foatpof the proposed new building will need to be
demolished and all construction debris removed off site to allow for the coastm of the new building.

Excavations through the fill and into the glacial till may be undertdieheavy equipment capable of removing
cobble and boulder sizes within the glacial till.

Excavations above the groundwater level may be undertaken using ciowainequipment and should be
completed in accordance with the Occupational Health and Safety Act (OHSA), On@grid]l881. Based on the
definitions provided in OHSA, the subsurface soils at the site@msidered to be Type 3 soil. As per OHSA, the
sidewalls of open cut excavations undertaken within Type 3moist be sloped back at 1H:1V from the bottom of
the excavation. Within zones of seepage, the excavation side slopespaeted to slough and eventually stabilize
at 2H:1V to 3H:1V from the bottom of the excavation. Open cut excavations belwyrdundwater level are
anticipated to be more problematic and will require the lowering thi@undwater level prior to the start of
excavation and construction activities as discussed in this section of tbet.rep

If side slopes cannot be achieved due to space restrictions osugite as the proximity of open cut excavations to
the property limits, existing infrastructure or to foundations of adjat existing buildings the new building
construction would have to be undertaken within the confines ofeagineered support system (shoring system).
The need for a shoring system, the most appropriate type ofishsystem and the design and installation of the
shoring system should be determined by the contractors biddingh@nproject. The design of the shoring system
should be undertaken by a professional engineer experiencelldrirgy design and the installation of the shoring
system should be undertaken by a contractor experienced in the iastal of shoring systems. The shoring system
should be designed and installed in accordance with latest eda@foOntario Regulation 213/91 under the OHSA
and the 2006 Fourth Edition of the Canadian Foundation Engineering Manual )(CFBMtiebacks that may be
required to laterally support the shoring system and will extentb neighboring properties, permission may need
to be obtained from the neighboring property owners.
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As previously indicated, it is anticipated that the base of the exgavdor the footings and the elevator pit may

undergo basal instability or base type failure in the form of pipingeawvk due to the groundwater level located at
0.3 m and 0.4 m below the footing and the presence of the permegialeel which extends below the groundwater
level. To prevent base type failure, it is recommended that the giauater level should be lowered by at least 1.0
m below the depth of the excavation for the proposed buildinigr to start of excavation and construction activities.
This may be achieved by installing deep sumps and pumythchigh-capacity pumps or by the use of well points.
A specialist dewatering contractor must be consulted for this purpose.

Alternatively, the excavation may be undertaken within the confines stioring system that is also designed to cut-
off groundwater flows towards the excavation and minimize groundwatevdlinto the shored excavation. In this
regard, seepage of groundwater into the shored excavation shouldbstiinticipated but may be removed by
collecting the water at low points within the excavation and pumpiognfsumps. In areas of high infiltration, a
higher seepage rate should be anticipated and high-capacity pumps may be requiesptthk excavation dry.

The shoring system as well as adjacent settlement sensitive stasc{uildings) and infrastructure should be
monitored for movement (deflection) on a periodic basis during construction dioeia

A pre-construction condition survey of buildings and infrastructure iwithe influence zone of the construction
should be undertaken prior to start of construction activities including shoringliagon activity.

It is recommended that vibration monitoring be conducted at the site anadjacent existing buildings and
infrastructure during the installation of the shoring system and miyiconstruction of the new building to ensure
the existing structures and infrastructure are not damaged as a result o€ahstruction activities and shoring
installation.

Many geologic materials deteriorate rapidly upon exposure to meteorologitahents. Unless otherwise
specifically indicated in this report, walls and floors of excavationst be protected from moisture, desiccation,
and frost action throughout the course of construction.

10.3 De-Watering Requirements

As discussed above, to prevent base type failure, it is recamdegthat the groundwater level should be lowered
by at least 1.0 m below the depth of the excavation for the propobailding prior to start of excavation and

construction activities. This may be achieved by installing a dempsand pumping with high-capacity pumps or
by the use of well points. A specialist dewatering contractor must be ttedsfor this purpose.

Seepage of the surface and subsurface water into shored excavations isasticidowever, it should be possible
to collect water entering the excavations at low points and to remove it byeational pumping techniques. In
areas of high water infiltration or in areas where more permeablssnay exist, a higher seepage rate should be
anticipated and may require high capacity pumps.

The dewatering of excavations on site during short-term constructi@maijpons is not expected to adversely impact
adjacent existing structures and infrastructure.

It has been assumed that the maximum excavation depth at the sitebeviapproximately 4.0 m below existing

grade and would necessitate groundwater removal from the site. Itiswarthy to mention thatlegislation came
into force in Ontario on March 29, 2016 to regulate groundwater takings fortearismn dewatering purposes. Prior
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to March 29, 2016, a Category 2 Permit to Take Water (PTTW) was required from the Qftitdstoy of the
Environment and Climate Change (MOECC) for groundwater takings related toucoms dewatering, where
taking volumes in excess of 50 m3/day, but less than 400 m3/day, &thking duration was no more than 30
consecutive days. The new legislation replaces the Category 2 PTTW taua@mrsdewatering with a new process
under the Environmental Activity and Sector Registry (EASR). The EASR-limamegistry, which allows persons
engaged in prescribed activities, such as water takings, to registerthgtMinistry of Environment, Conservation
and Parks (MECP)instead of applying for a PTTW.

To be eligible for the new EASR process, the construction dangtaking must be less than 400 m3/day under
normal conditions. The water taking can be groundwater, storm wates, @mbination of both. It should be noted
that the 30-consecutive day limit on the water taking under the old Cated®yTW process has been removed in
the new EASR process. Also, it should be noted that the EASR prapgisss two technical studies be prepared by
a Qualified Person, prior to any water taking. These studies includater Taking Report, which provides assurance
that the taking will not cause any unacceptable impacts, and a Digetglan, which provides assurance that the
discharge will not result in any adverse impacts to the enviremmA significant advantage of the new EASR process
over the former Category 2 PTTW process, is that the groundwater taldgdegin immediately after completing
the on-line registration of the taking and paying the applicable &ssuming the accompanying technical studies
have been completed. The former PTTW process typically took mor@€hdays, which had the potential to impact
construction schedules.

Although this investigation has estimated the groundwater levels attitne of the fieldwork, and commented on
dewatering and general construction problems, conditions may be ptestich are difficult to establish from
standard boring and excavating techniques and which may affect the typenatude of dewatering procedures
used by the contractor in practice. These conditions include locad@asbnal fluctuations in the groundwater table,
erratic changes in the soil profile, thin layers of soil witlgéaor small permeabilities compared with the soil mass,
etc. Only carefully controlled tests using pumped wells and observatells will yield the quantitative data on
groundwater volumes and pressures that are necessary to adequately engmestruction dewatering systems.

18



EXP Services Inc.

Ottawa Carlton Construction Group
Geotechnical Investigation, Proposed Residential Building
224 Preston Street, City of Ottawa, ON
OTT-21019479-A0
February 8, 2022

11. Backfilling Requirements and Suitability of On-Site Soils for Backfilling
Purposes

The materials to be excavated from the site will consist of asptwdsoil, sand and gravel fill, clayey silt with sand
and gravel fill, and glacial till. The excavated soils are not considertble for use under structural elements and
for backfilling purposes and therefore must be also dispostdff-site or may be used in landscaped areas.
However, subject to additional geotechnical testing at the start of cortitin, select portions of the glacial till (free
of cobbles and boulders) above the groundwater level may be reasdzhckfill material outside the building.

It is anticipated that the majority of the material required forderfloor fill and backfilling purposes would have to
be imported and should preferably conform to the following specifications:

X Engineered fill under the slab-on-grade area - OPSS 1010 GranularIBplgped in 300 mm thick lifts and
each lift compacted to 98 percent standard Proctor maximum dry density (SPMDD).

X Backfill against elevator pit walls and foundation walls outsidebihiéding t OPSS 1010 Granular B Type I
placed in 300 mm thick lifts and each lift compacted to 98 percent ofSRMDD inside the building
(elevator pit walls) and 95 percent SPMDD outside the building.

x Backfill in exterior services trencheson-site approved excavated material or OPSS 1010 Select Subgrade
Material (SSM) placed in 300 mm thick lifts and each lift compacted to 95 percent of tHel5PM
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12. Subsurface Concrete and Steel Requirements

Chemical tests limited to pH, sulphate, chloride and resistivity wadkedaken on one (1) selected sample of the
glacial till and a summary of the results is shown in Tahl&'h& laboratory certificate of analysis is attached in

Appendix A.

Table VI: Corrosion Test Results on Soil Sample

Borehole t : : Resistivity
0 [0)
Samole No. Soil Type Depth (m) Sulphate (%)| Chloride (%) g

BH 1t SS5 Glacial Till 3.8t4.4 8.39 0.0091 0.0033 4270

The results indicate the soils have a negligible sulphate attackubsurface concrete. The concrete should be
designed in accordance with CSA A.23.1-14.

The results of the resistivity tests indicate that the glacial tithiklly corrosive to bare steel as per the National
Association of Corrosion Engineers (NACE). Appropriate measures shouldeb@ken to protect the buried bare

steel from corrosion.
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13. General Comments

The comments given in this report are intended only for the gua# of design engineers. The number of boreholes
required to determine the localized underground conditions, betweenmeholes affecting construction costs,
techniques, sequencing, equipment, scheduling, etc., would be rguester than has been carried out for design
purposes. Contractors bidding on or undertaking the works shaulithis light, decide on their own investigations,
as well, as their own interpretations of the factual borehole results, so theyt thay draw their own conclusions as
to how the subsurface conditions may affect them.

The information contained in this report is not intended to reflect environmental aspects of the soils and
groundwater. Should specific information be required, including feangple the presence of pollutants,
contaminants or other hazards in the soil, additional testing may be required

We trust that the information contained in this report is satisfactéoy your purposes. Should you have any
guestions, please contact this office.

Sincerely,

Feb. 8, 2022
Matthew Zammit, P.Eng. Susan M. Potyondy, P.Eng.
Geotechnical Engineer Senior Geotechnical Engineer
Earth and Environment Earth and Environment
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EXP Services Inc.
100-2650 Queensview Drive
Ottawa, ON K2B 8H6

Grain-Size Distribution Curve
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EXP Project No.:

OTT-21019479-A0

Project Name :

Proposed Six Story Commercial and Residential Building

Client : Ottawa Carleton Construction Group Project Location : 224 Preston Street, Ottawa, Ontario

Date Sampled : December 3, 2021 Borehole No: BH3 Sample: AS1 Depth (m) : 0-0.6
Sample Composition : Gravel (%) | 43 |Sand (%) 46 |Silt & Clay (%) | 11 Figure : 6
Sample Description : GRANULAR FILL (BASE): Poorly Graded Sand with Silt  and Gravel (SP-SM)

www.exp.com



Percent Passing

EXP Services Inc.
Grain-Size Distribution Curve 100-2650 Queensview Drive
Method of Test For Particle Size Analysis of Soil Ottawa, ON K2B 8H6
ASTM C-136/ASTM D422

Unified Soil Classification System
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EXP Project No.: OTT-21019479-A0 Project Name : Proposed Six Story Commercial and Residential Building

Client : Ottawa Carleton Construction Group Project Location : 224 Preston Street, Ottawa, Ontario

Date Sampled : December 3, 2021 Borehole No: BH1 Sample No.: Ss4 Depth (m) : 3.0-3.6
Sample Description : % Silt and Clay | 29 I% Sand 46 % Gravel 25
Sample Description : GLACIAL TILL: Silty Sand with Gravel (SM)

Figure : 7
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Percent Passing

EXP Services Inc.
Grain-Size Distribution Curve 100-2650 Queensview Drive
Method of Test For Particle Size Analysis of Soil Ottawa, ON K2B 8H6
ASTM C-136/ASTM D422

Unified Soil Classification System
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EXP Project No.: OTT-21019479-A0 Project Name : Proposed Six Story Commercial and Residential Building

Client : Ottawa Carleton Construction Group Project Location : 224 Preston Street, Ottawa, Ontario

Date Sampled : December 3, 2021 Borehole No: BH3 Sample No.: SS3 Depth (m) : 15-2.1
Sample Description : % Silt and Clay | 21 I% Sand 55 % Gravel 24
Sample Description : GLACIAL TILL: Silty Sand with Gravel (SM)

Figure : 8
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EXP Services Inc.
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Grain-Size Distribution Curve 100-2650 Queensview Drive
Method of Test For Sieve Analysis of Aggregate Ottawa, ON  K2B 8H6
ASTM C-136

Unified Soil Classification System

SAND
CLAY AND SILT
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GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Imperial)
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EXP Project No.: OTT-21019479-A0 Project Name : Proposed Six Story Commercial and Residential Building

Client : Ottawa Carleton Construction Group Project Location : 224 Preston Street, Ottawa, Ontario
Date Sampled : December 11, 2021 Borehole No: BH2 Sample: SS5 Depth (m) : 3.8-44
Sample Composition : Gravel (%) | 47 |Sand (%) 43 |Silt & Clay (%) | 10
Sample Description : Poorly Graded Gravel with Silt and Sand (GP-GM)

Figure : 9
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Appendix A:
Laboratory Certificate of Analysis

EXP Services Inc.

Ottawa Carlton Construction Group
Geotechnical Investigation, Proposed Residential Building
224 Preston Street, City of Ottawa, ON
OTT-21019479-A0
February 8, 2022



5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

CLIENT NAME: EXP SERVICES INC
2650 QUEENSVIEW DRIVE, UNIT 100
OTTAWA, ON K2B8H6
(613) 688-1899

ATTENTION TO: Matthew Zammit
PROJECT: OTT-21019479
AGAT WORK ORDER: 217845489
SOIL ANALYSIS REVIEWED BY:  Amanjot Bhela, Inorganic Lab Manager
DATE REPORTED: Dec 24, 2021
PAGES (INCLUDING COVER): 5
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:

X All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may
incorporate modifications from the specified reference methods to improve performance.

X All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may
be exempt, please contact your Client Project Manager for details.

X AGAT's liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other

third party. Unless expressly agreed otherwise in writing, AGAT's liability is limited to the actual cost of the specific analysis or analyses included in the
services.

X This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

X The test results reported herewith relate only to the samples as received by the laboratory.

X Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of
merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines
contained in this document.

X All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.

Laboratories (V1) Page 1 of 5
Member of: Association of Professional Engineers and Geoscientists of Alberta AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
(APEGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating
conformity with a specified requirement.



Certificate of Analysis

AGAT WORK ORDER: 217845489
PROJECT: OTT-21019479

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

CLIENT NAME: EXP SERVICES INC ATTENTION TO: Matthew Zammit
SAMPLING SITE:224 Preston St., Ottawa SAMPLED BY:EXP
Inorganic Chemistry (Soil)
DATE RECEIVED: 2021-12-16 DATE REPORTED: 2021-12-24
BH1 SS5 12.
SAMPLE DESCRIPTION: 5-14.5'
SAMPLE TYPE: Soll
DATE SAMPLED: 2021-12-03
Parameter Unit G/S RDL 3358461
Chloride (2:1) Ha/g 2 33
Sulphate (2:1) ua/g 2 91
pH (2:1) pH Units NA 8.39
Electrical Conductivity (2:1) mS/cm 0.005 0.234
Resistivity (2:1) (Calculated) ohm.cm 1 4270
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard
3358461 EC, pH, Chloride and Sulphate were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil). Resistivity is a calculated parameter.

Analysis performed at AGAT Toronto (unless marked by *)

Certified By:

CERTIFICATE OF ANALYSIS (V1)
Results relate only to the items tested. Results apply to samples as received.

Page 2 of 5




5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

Quality Assurance

CLIENT NAME: EXP SERVICES INC AGAT WORK ORDER: 217845489
PROJECT: OTT-21019479 ATTENTION TO: Matthew Zammit
SAMPLING SITE:224 Preston St., Ottawa SAMPLED BY:EXP
Soil Analysis
RPT Date: Dec 24, 2021 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Acclepyable Accgp}able
PARAMETER Batch Saln(rjlple Dup#l | Dup#2 | RPD Blank M?/aaslll:;ed Limits Recovery Limits Recovery Limits
Lower | Upper Lower | Upper Lower | Upper

Inorganic Chemistry (Soil)

Chloride (2:1) 3358453 150 146 2.7% <2 99% 70% 130% 109% 80% 120% 106% 70% 130%
Sulphate (2:1) 3358453 6 6 NA <2 94% 70% 130% 105% 80% 120% 103% 70% 130%
pH (2:1) 3358453 7.15 7.19 0.6% NA 100% 80% 120% NA NA
Electrical Conductivity (2:1) 3347188 0.179 0.180 0.6% <0.005 104% 80% 120% NA NA

Comments: NA signifies Not Applicable.
pH duplicates QA acceptance criteria was met relative as stated in Table 5-15 of Analytical Protocol document.

Duplicate NA: results are under 5X the RDL and will not be calculated.

Certified By:

QUALITY ASSURANCE REPORT (V1) Page 3 of 5

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.

Results relate only to the items tested. Results apply to samples as received.




CLIENT NAME: EXP SERVICES INC
PROJECT: OTT-21019479

Method Summary

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 217845489
ATTENTION TO: Matthew Zammit

SAMPLING SITE:224 Preston St., Ottawa SAMPLED BY:EXP
PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE

Soil Analysis
Chloride (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
Sulphate (2:1) INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH
pH (2:1) INOR 93-6031 m‘éﬂfl'zfé[j’é“;ff 9045D and PH METER

. . ) modified from MSA PART 3, CH 14
Electrical Conductivity (2:1) INOR-93-6036 and SM 2510 B EC METER
Resistivity (2:1) (Calculated) INOR-93-6036 Mokeague 4.12, SM 2510 B.SSAHS - caLcuLaTioN

METHOD SUMMARY (V1)

Results relate only to the items tested. Results apply to samples as received.

Page 4 of 5
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EXP Services Inc.

Ottawa Carlton Construction Group
Geotechnical Investigation, Proposed Residential Building
224 Preston Street, City of Ottawa, ON
OTT-21019479-A0
February 8, 2022

Legal Notification

This report was prepared by EXP Services Inc. (EXP) for the account of Ottawa Caristauction Ltd.

Any use which a third party makes of this report, or any reliancerotecisions to be made based on it, are the
responsibility of such third parties. EXP accepts no responsilitijamages, if any, suffered by any third party as
a result of decisions made or actions based on this project.



EXP Services Inc.

Ottawa Carlton Construction Group
Geotechnical Investigation, Proposed Residential Building
224 Preston Street, City of Ottawa, ON
OTT-21019479-A0
February 8, 2022

Report Distribution

Fernando Matos, Ottawa Carleton Construction Lfetnando@ottawacarletonconstruction.com

Frank Pocari, Ottawa Carleton Construction Litdnk.pocari @ottawacarletonconstruction.com




