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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

INTRODUCTION
August 13, 2020

1.0 INTRODUCTION

This Site Servicing and Stormwater Management Report has been prepared to support an
application for Zoning Amendment for a property known municipally as 1560 Scott Street. The
site is currently zoned Mixed Use Centre Zone (MC) and is located in the City of Ottawa in the
north west quadrant of the intersection of Hamilton Avenue and Bullman Street and is illustrated
on Figure 1.1. The proposed mixed-use development comprises a single 29 storey building with
retail on the first floor and 337 residential apartment units above. The 0.30ha (0.74 acre) site is
currently designated as office space.

The intent of this report is to provide a servicing scenario for the site that is free of conflicts,
provides on-site servicing in accordance with City of Ottawa design guidelines, and utilizes the
existing local infrastructure in accordance with the guidelines outlined per consultation with City
of Oftawa staff.

Figure 1.1: Location Plan

@ Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

BACKGROUND
August 13, 2020

The following background studies have been referenced during the servicing and stormwater
management design of the proposed site:

= Geotechnical Engineering Design Input Holland Cross Expansion, 1560 Scott Street,
Ottawa, ON, Golder Associates Inc., May 2020

= Servicing & Stormwater Management Report, Holland Cross Expansion, Ottawa, ON,
Novatech Engineers, Planners & Landscape Architects, August 2014

= City of Ottawa Design Guidelines — Water Distribution, Infrastructure Services Department,
City of Ottawa, First Edition, July 2010
= City of Oftawa Sewer Design Guidelines, 2nd Ed., City of Ottawa, October 2012

= Technical Bulletin ISTB-2018-01 Revision to Ottawa Design Guidelines — Sewer, City of
Ottawa, March 2018

= Technical Bulletin ISTB-2018-02 Revision to Ottawa Design Guidelines — Water Distribution,
City of Ottawa, March 2018

(J} Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

WATER SUPPLY SERVICING
August 13, 2020

3.1 BACKGROUND

The proposed mixed use development is located on the north-western side of the intersection of
Bullman Street and Hamilton Avenue in the Hinfonburg community of the City of Oftawa. The
property is located within the City’s Pressure Zone 1W. Average ground elevations of the site are
approximately 61.95m. Under normal operating conditions, hydraulic grade lines vary from
approximately 107.9m to 114.6m as confirmed through boundary conditions as provided by the
City of Ottawa.

According to City of Ottawa District Plans, existing water infrastructure present on the proposed
site is a 150 mm diameter PVC watermain branching off a 200 mm PVC watermain running
along Hamilton Avenue. Given the size of the development and domestic demand
requirements for the proposed high-rise buildings, two separate connections to the main are
required with separated by a valve for redundancy. The proposed site will be serviced via a
150mm building service connection to the existing 200 mm watermain along Hamilton Avenue
as shown on the Site Servicing Plan (see Drawing SSGP-1).

3.2 WATER DEMANDS

Water demands for the development were estimated using the Ministry of Environment’s Design
Guidelines for Drinking Water Systems (2008) and the Ottawa Design Guidelines — Water
Distribution (2010). A daily rate of 350 L/cap/day has been applied for the population of the
proposed site. Population densities have been assumed 2.1 pers./two-bedroom and 1 bedroom
plus den apartment units, and 1.4 pers./studio and one-bedroom apartment units. See Appendix
A.1 for detailed domestic water demand estimates. Additionally, commercial and retail domestic
demands have been estimated at 28,000L/ha/day of floor area.

The average day demand (AVDY) for the entire site was determined to be 2.63 L/s. The maximum
daily demand (MXDY) is 2.5 fimes the AVDY for residential areas and 1.5 fimes the AVDY for
commercial areas, which sums to 6.55 L/s. The peak hour demand (PKHR) is 2.2 times the MXDY
for residential areas and 1.8 times the MXDY for commercial areas, totaling 14.41 L/s.

Non-combustible with fire-resistance ratings was considered in the assessment for fire flow
requirements according fo the Ontario Building Code (OBC) Guidelines. As a residential
apartment the building falls under occupancy Class C. Based on calculations per the OBC
Guidelines. The minimum required fire flows for this development are 150 L/s (?,000L/min, see
Appendix A.2).

(,_4 Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

WATER SUPPLY SERVICING
August 13, 2020

3.3 PROPOSED SERVICING

Per the boundary conditions provided by the City of Oftawa and based on an approximate
elevation on-site of 62.0m, adequate flows are available for the subject site with pressures ranging
from 46.0m (65.4psi) to 52.7m (74.9psi). This pressure range is within the guidelines of 50-80 psi based
on Oftawa’s Design Guidelines for Water Distribution.  Assuming a 5psi head loss per floor of
development, pressures at the 29" level of the building will be below the required 40psi, and as
such, jet pumps to be designed by the mechanical engineering consultant will be required to
service the upper levels of the development.

Using boundary conditions for the proposed development under maximum day demands and a
fire flow requirement of 2,000L/min per the OBC methodology, it can be confirmed that the system
will maintain a residual pressure of approximately 60.4 psi; which is in excess of the required 140
kPa (20 psi). The above demonstrates that the existing watermain within Hamilton Avenue can
provide adequate fire and domestic flows in excess of flow requirements for the subject site. An
existing hydrant is located east of the subject site and is within 45m of the proposed building
siamese connection per OBC requirements.

3.4 SUMMARY OF FINDINGS

The proposed development is located in an area of the City's water distribution system that has
sufficient capacity to provide both the required domestic and emergency fire flows. Based on
boundary conditions as provided by City of Oftawa staff, fire flows are available for this
development based on OBC guidelines and as per the City of Ottawa water distribution
guidelines. Pumps to service the upper levels will need to be designed by the mechanical
consultant.

(,_4 Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

August 13, 2020

4.1 BACKGROUND

The site will be serviced via an existing 250 mm diameter sanitary service lateral running east
along the site which ultimately discharges into the 250 mm diameter sanitary sewer within
Hamilton Avenue ROW (see Drawing SSGP-1).

4.2 DESIGN CRITERIA

As ouflined in the City of Ottawa Sewer Design Guidelines and the MECP's Design Guidelines for
Sewage Works, the following criteria were used to calculate estimated wastewater flow rates and
to size the sanitary sewers:

¢  Minimum Velocity — 0.6 m/s (0.8 m/s for upstream sections)

e Maximum Velocity — 3.0 m/s

¢ Manning roughness coefficient for all smooth wall pipes - 0.013

e  Minimum size — 200mm dia. for residential areas

e Average Wastewater Generation — 280L/cap/day

e Peak Factor - 4.0 (Harmon's)

e Extraneous Flow Allowance - 0.33 I/s/ha (conservative value)

e Manhole Spacing-120 m

e  Minimum Cover - 2.5m

e Population density for studio and single-bedroom apartments — 1.4 pers./apartment

e Population density for one-bedroom plus den and two-bedroom apartments — 2.1
pers./bedroom

4.3 PROPOSED SERVICING

The proposed site will be serviced by gravity sewers which will direct the wastewater flows
(approx. 8.3 L/s with allowance for infiltration) to the existing 250 mm diameter sanitary

sewer. A sanitary sewer design sheet for the proposed sanitary sewers is included in Appendix
B.1. Capacity in the downstream sanitary sewer system will be assessed during detailed design.
Full port backwater valves are to be installed on all sanitary services within the site to prevent
any surcharge from the downstream sewer main from impacting the proposed property.

(,_4 Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

STORMWATER MANAGEMENT
August 13, 2020

5.1

OBJECTIVES

The objective of this stormwater management plan is to determine the measures necessary to
conftrol the quantity/quality of stormwater released from the proposed development to criteria
established during the pre-consultation/zoning process, and to provide sufficient detail for
approval and construction.

5.2 SWM CRITERIA AND CONSTRAINTS

Criteria were established by combining current design practices outlined by the City of Ottawa
Design Guidelines (2012), and through consultation with City of Ottawa staff. The following
summarizes the criteria, with the source of each criterion indicated in brackets:

General

Use of the dual drainage principle (City of Oftawal).

Wherever feasible and practical, site-level measures should be used to reduce and control
the volume and rate of runoff. (City of Ottawa)

Assess impact of 100-year event outlined in the City of Ottawa Sewer Design Guidelines on
major & minor drainage system (City of Ottawa)

The proposed site is not subject to quality control criteria due to the small site size and land
usage of the development (City of Ottawa).

Storm Sewer & Inlet Controls

All stormwater runoff from the proposed site up to and including the 100 year event to be
stored on site and released into the minor system at a maximum rate equivalent to 53.9 L/s
calculated based on 2-year pre-development rates.

Proposed site to discharge the existing 200mm diameter storm sewer running east along the
site and connection to the 450mm storm sewer on Hamilton Avenue ROW at the boundary
of the subject site (City of Ottawa).

100-year Storm HGL to be a minimum of 0.30 m below building foundation footing (City of
Ottawa).

Surface Storage & Overland Flow

Building openings to be minimum of 0.15m above the 100-year water level (City of Ottawa)
Maximum depth of flow under either static or dynamic conditions shall be less than 0.35m in
the 100-year event (City of Ottawa)

Provide adequate emergency overflow conveyance off-site (City of Ottawa)

(,_,» Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

STORMWATER MANAGEMENT
August 13, 2020

53 STORMWATER MANAGEMENT

The intent of the stormwater management plan presented herein is to mitigate any negative
impact that the proposed development will have on the existing storm sewer infrastructure, while
providing adequate capacity to service the proposed buildings, parking and access areas. The
proposed stormwater management plan is designed to detain runoff on the roof area to ensure
that peak flows after construction will not exceed the allowable site release rate detailed below.

Stormwater runoff from the proposed development will be directed to an existing 200 mm
diameter storm sewer running east along the site and then south along 450mm diameter storm
sewer on Hamilton Avenue.

A summary of subareas and runoff coefficients is provided in Appendix C, and Drawing SD-1
indicates the stormwater management sub catchments.

Available topographic information the existing conditions drainage elevations for the site are
shown on drawing EX-1.

The Modified Rational Method was employed to assess the rate of runoff generated during pre-
development conditions. The City of Otftawa Sewer Design Guidelines identify the modified
rafional method as an acceptable method for determining underground storage requirements
for a site of less than 2 ha in area.

The peak 100-year post-development discharge from the subject site is fo be limited to the 2-
year pre-development rate. The predevelopment release rate for the area has been
determined using the rational method and existing runoff coefficient C values for varying surface
freatments per below:

* Asphalt/Hard Surface areas — C=0.90
e Gravel areas — C=0.70
¢ Grassed/Pervious areas — C=0.20

A time of concentration for the predevelopment area (10 minutes) was assigned based on the
relatively small site and its proximity to the existing drainage outlet for the site. C coefficient
values have been increased by 25% for the post-development 100-year storm event based on
MTO Drainage Manual recommendations. Peak flow rates have been calculated using the
rational method as follows:

Q=278 CiA
Where: Q = peak flow rate, L/s

(,_4 Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON
STORMWATER MANAGEMENT
August 13, 2020

A = drainage areq, ha
| = rainfall intensity, mm/hr (per Ottawa IDF curves)
C = site runoff coefficient

The target release rate for the site is summarized in Table 1 below:

Table 1: Target Release Rate

Design Storm Target Flow Rate (L/s)

2-Year and 100-Year 53.9

The site requires quantity control measures to meet the restrictive stormwater release criteria. It is
proposed that rooftop storage via restricted roof drains in combination with assumed surface
parking storage with inlet control devices (ICD’'s)be used to reduce site peak outflow to target
rates. Existing ICD sizes within catch basins will be confirmed during detailed design.

5.3.2.1 Rooftop Storage

It is proposed to retain stormwater on the building rooftop by installing restricted flow roof drains.
The following calculations assume the roofs will be equipped with standard Watts Model RD-
100_A_ADJ Accuflow Roof Drains which will be 50% closed.

Watts Drainage “Accutrol” roof drain weir data has been used to calculate a practical roof
release rate and detention storage volume for the rooftops. It should be noted that the
“Accutrol” weir has been used as an example only, and that other products may be specified
for use, provided that the total roof drain release rate is restricted to match the maximum rate of
release indicated in Table 2, and that sufficient roof storage is provided to meet (or exceed) the
resulting volume of detained stormwater. Storage volume and controlled release rate are
summarized in Table 2:

Table 2: 100 Year Summary of Roof Controls

Area ID Depth (mm) Discharge (L/s) Volume Stored (m3)
Roof 150 6.30 55.78
Drainage from the roof is anticipated to directly discharge to the existing 200mm storm service.

5.3.2.2 Surface Storage

Per the modified rafional method calculations included as part of Appendix C.2, the remainder
of the site is to be directed towards two catch basins ( LIOTA and L102A)complete with IPEX
Tempest HF or LMF Orifice ICD to meet the target peak discharge rate for the during the 100-
year event. The catch basins are within the existing infrastructure and current ICD sizes will be

(,_4 Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

STORMWATER MANAGEMENT
August 13, 2020

confirmed at time of detailed design. The MRM sheet assumes ICD sizes of 108mm to meet
target release rate from the proposed site.

At the time of detailed design, the required 16m3 of storage will be detained on the proposed
site through surface ponding or a cistern within the parking garage.

Controlled release rates and storage volumes required are summarized in Table 3: Surface
Storage Areas (L10O1A and L102A)

Table 3: Surface Storage Areas (L101A and L102A)

Tributary Design Design Discharge Orifice Type Vrequired
Area Storm Head (m) (L/s) (m?3)
L101A 2-Year 0.18 10.5 IPEX 0.0
Tempest HF
100-Year | 0.18 10.5 108mm 7.6
Orifice
L102A 2-Year 1.19 27.0 IPEX 0.0
Tempest HF
100-Year 1.19 27.0 108mm 8.6
Orifice

5.3.2.3 Uncontrolled Area

Due to grading restrictions, one sub catchment area has been designed without a storage
component. The existing catchment area also discharges off-site unconftrolled to the adjacent
Hamilton Avenue. Peak discharges from uncontrolled areas have been considered in the overall
SWM plan and have been balanced through overcontrolling proposed site discharge rates to
meet target levels.

Table 4: Uncontrolled Non-Tributary Area (UNC-1)

Design Storm Discharge (L/s)

2-Year 2.01
100-Year 5.83
(J Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

STORMWATER MANAGEMENT
August 13, 2020

Table 5 identifies the release rates associated with the proposed stormwater management plan

and demonstrates adherence to target peak outflow rates of the site.

Table 5: Summary 100 Year Event Release Rates

100-Year Peak Discharge (L/s)

Uncontrolled

58

Controlled - Surface 37.5
Controlled — Roof 6.3
Total 49.6
Target 53.9
( ) Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

GRADING AND DRAINAGE
August 13, 2020

The proposed development site measures approximately 0.3ha in area. The topography across
the site is relatively flat on the northern boundary with a marginally increased slope on the southern
boundary of the proposed building , and currently drains from west to east, with overland flow
generally being directed to the adjacent Hamilton Avenue ROW. A grading plan (see Drawing
SSGP-1) has been provided to satisfy the stormwater management requirements, adhere to any
geotechnical restrictions for the site, and provide for minimum cover requirements for storm and
sanitary sewers where possible. Site grading has been established to provide emergency overland
flow routes required for stormwater management in accordance with City of Ottawa
requirements.

The subject site maintains emergency overland flow routes for flows deriving from storm events in

excess of the maximum design event to the existing Hamilton Avenue as depicted in Drawing
SSGP-1.

(J} Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

UTILITIES
August 13, 2020

Hydro, Bell, Gas and Cable servicing for the proposed development should be readily available
within subsurface utility infrastructure within the Hamilton Avenue ROW. Exact size, location and
routing of utilities, along with determination of any off-site works required for redevelopment, will
be finalized after design circulation.

An Ontario Ministry of the Environment, Conservation and Parks (MECP) Environmental
Compliance Approval (ECAs, formerly Certificates of Approval C of A) under the Ontario Water
Resources Act maybe a requirement if existing sewers are shared to outlet onto Hamilton Avenue
as the proposed site is expected to be severed into a separate parcel of land.

Requirement for a MECP Permit to Take Water (PTTW) for pumping during construction of the
underground parking levels will be confirmed by the geotechnical consultant.

(.A Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

GEOTECHNICAL Investigation
August 13, 2020

A geotechnical investigation was conducted by Golder Associates Ltd. in May 2020. Subsurface
soil conditions within the boundaries of the proposed site were determined by 4 test pits
distributed across the site. Some investigations were previously completed in 1986 by McRostie.
The subsurface profile across the site described by the previous investigation consists of 2.3m of
fill material made up by topsoil, sand gravel, clay, bricks, wood, metal and concrete below the
original ground surface and underlain by glacial fill.

An organic layer was found to be 0.3m to 0.8m thick near the building in test pits M120/E120 and
N150/E120 at depths of 1.7m and 1.35m below ground surface. It is anticipated that during
construction of the existing building the noted materials above were removed.

Bedrock elevations were previously encountered at elevations of 59.8 to 61.0m. Groundwater
levels have altered since previous investigation and current water levels are influenced by
existing building drainage systems.

(J} Stantec
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SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

August 13, 2020

10.1 WATER SERVICING

Based on the supplied boundary conditions for existing watermains and estimated domestic and
fire flow demands for the subject site, it is anficipated that the proposed servicing in this
development will provide sufficient capacity to sustain both the required domestic demands and
emergency fire flow demands of the proposed site. Pumps to service the upper levels will need to
be designed by the mechanical consultant.

10.2 SANITARY SERVICING

The existing sanitary sewer network is sufficiently sized to provide gravity drainage of the proposed
site. The subjected site will be serviced by a gravity sewer service lateral which will direct
wastewater flows (approx. 8.3 L/s) to the existing 250mm dia. sanitary sewer service and ultimately
fo the 250mm dia. sewer along Hamilton Avenue at the eastern boundary of the property. The
existing drainage outlet has sufficient capacity to receive sanitary discharge from the site.

10.3 STORMWATER SERVICING

The proposed stormwater management plan is in compliance with local and provincial standards.
Rooftop storage and minimal surface storage has been conftrolled to meet the allowable release
rate to the existing 200mm diameter storm service lateral draining to the 450mm diameter storm
sewer within Hamilton Avenue ROW. The downstream receiving sewer has sufficient capacity to
receive runoff volumes from the site.

10.4 GRADING

Grading for the site has been designed to provide an emergency overland flow route as per City
requirements and reflects the recommendations in the Geotechnical Investigation Report
prepared by Golder Associates Ltd. Erosion and sediment control measures will be implemented
during construction to reduce the impact on existing facilities.

10.5 UTILITIES

Utility infrastructure exists within the Hamilton Avenue ROW atf the eastern boundary of the
proposed site. It is anticipated that existing infrastructure will be sufficient to provide a means of
distribution for the proposed site. Exact size, location and routing of ufilities will be finalized after
design circulation.

(,_,» Stantec

w:\active\1 planning_landscape\1604 projects\160410274\design\report\servicing\rpt__2020-08-11_servicing.docx ] 0]



SITE SERVICING AND STORMWATER MANAGEMENT REPORT, HOLLAND CROSS OTTAWA, ON

CONCLUSIONS
August 13, 2020

10.6 APPROVALS/PERMITS

An Ontario Ministry of the Environment, Conservation and Parks (MECP) Environmental
Compliance Approval (ECAs, formerly Certificates of Approval C of A) under the Ontario Water
Resources Act maybe a requirement if existing sewers are shared to outlet onto Hamilton Avenue
as the proposed site is expected to be severed into a separate parcel of land. Requirement for a
MECP Permit to Take Water (PTTW) for sewer and building construction will be confirmed by the
geotechnical consultant.

(J} Stantec
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A.1 DOMESTIC WATER DEMAND ESTIMATE
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Number of

Holland Cross Phase 3 Residential Units Density Population
Project #160410274 Studio 24.0 1.4 33.6
July 24 2020 1BR 66.0 1.4 92.4
1BR + Den 115.0 21 2415
2BR 132.0 21 277.2
Building ID Area Population [ Daily Rate of Avg Day Demand Max Day Demand ** | Peak Hour Demand **
(m?) Demand '? (L/min) (L/s) (L/min) (L/s) (L/min) (L/s)
(LIm%day)
Residential 645 350 156.7 2.61 391.7 6.53 861.8 14.36
Lobby and Amenity Space 474 28000 0.9 0.02 14 0.02 25 0.04
Total Site : 157.6 2.63 393.1 6.55 864.3 14.41

1 Average day water demand for residential areas are equal to 350 L/cap/d
2 28,000 L/gross halday is used to calculate water demand for commercial facilities.

3 Water demand criteria used to estimate peak demand rates for residential areas are as follows:

maximum day demand rate = 2.5 x average day demand rate

peak hour demand rate = 2.2 x maximum day demand rate

4 Water demand criteria used to estimate peak demand rates for commercial and institutional areas are as follows:

maximum day demand rate = 1.5 x average day demand rate

peak hour demand rate = 1.8 x maximum day demand rate

W:\active\1 planning_landscape\1604 Projects\160410274\design\analysis\wtr\2020-07-24_Demand.xIsx, Demands
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A.2 FIRE FLOW REQUIREMENTS PER OBC
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Fire Flow Calculations as per Ontario Building Code (Appendix A)

Job# 1604-10274 Designed by: TKR
Date 12-Aug-20 Checked by: KK
Description: 29 Floor Ag
Q = KVS;4
Q= Volume of water required (L)
V= Total building volume (m3)
K= Water supply coefficient from Table 1
Stot = Sotal of spatial coefficeint values from property line exposures on all sides as obtained from the formula
Stot =1.0 + [Ssidel + SsideZ + Sside3 + Sside4]
1 Type of construction Building Water Supply
Classification Coefficient
Non-Combustible with Fire- A-2, B-1, B-2, B-3, 10
Resistance Ratings C,D
2 Area of one floor | number of floors| height of ceiling |[Total Building Volume
(m°) (m) (m?)
1370.5 29 3.0 119,919
3 Side Exposure Total Spatial
Distance (m) | Spatial Coefficient Coeffiecient
North 0 0.5
East 6.5 0.35 )
South 16.0 0
West 0 0.5
4 Established Fire Reduction in Total Volume
Safety Plan? Volume (%) Reduction
no 0% 0%
5 Total Volume 'Q’ (L)
| 2,398,380
Minimum Required
Fire Flow (L/min)
9,000
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A.3 BOUNDARY CONDITIONS
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From: Wu, John

To:

Subject: RE: Boundary Conditions

Date: Thursday, July 30, 2020 4:07:21 PM
Attachments: Hamilton Avenue July 2020.pdf

Here is the result:
The following are boundary conditions, HGL, for hydraulic analysis on Hamilton Avenue (zone 1E) assumed to be connected to the 203mm on Hamilton Avenue (see attached

PDF for location).
Minimum HGL = 107.9m
Maximum HGL = 114.6m
Max Day + FF = 104.4m

These are for current conditions and are based on computer model simulation.

Disclaimer: The boundary condition information is based on current operation of the city water distribution system. The computer model simulation is based on the best
information available at the time. The operation of the water distribution system can change on a regular basis, resulting in a variation in boundary conditions. The physical
properties of watermains deteriorate over time, as such must be assumed in the absence of actual field test data. The variation in physical watermain properties can therefore
alter the results of the computer model simulation.

John

From: Rathnasooriya, Thakshika <Thakshika.Rathnasooriya@stantec.com>
Sent: July 29, 2020 2:46 PM

To: Wu, John <John.Wu@ottawa.ca>

Cc: Kilborn, Kris <kris.kilborn@stantec.com>

Subject: Boundary Conditions

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless you recognize the source.

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de piéce jointe, excepté si vous connaissez I’expéditeur.
Hi John,
I am looking for watermain hydraulic boundary conditions for Holland Cross Phase 3 residential. The proposed residential building consists of 29 storeys. We anticipate connecting to
the existing 150mm watermain service in addition to constructing a secondary connection( basic day demand is greater than 50 m3/day). The service is connected to the exiting
200mm diameter watermains on Hamilton Avenue North and Bullman Street. (please see attached figure).

Please see the estimated domestic demands and fire flow requirements for the site as mentioned below:

Average Day Demand -2.63L/s
Max Day Demand -6.55L/s
Peak Hour Demand -14.41 /s

Fire Flow Requirement per OBC were used for the apartment building - 150 L/s (9,000 L/min)

=

Thank you,

Shika Rathnasooriya, P.Eng.
Direct: 613 724-4081

1 ka.R @

Stantec

400 - 1331 Clyde Avenue
Ottawa ON K2C 3G4


mailto:John.Wu@ottawa.ca
mailto:Thakshika.Rathnasooriya@stantec.com
mailto:Thakshika.Rathnasooriya@stantec.com
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The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not the Intended recipient, please delete all copies and notify us immediately.

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or the information it contains by other than the intended
recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié¢ par le systeme de courriels de la Ville d'Ottawa. Toute distribution, utilisation ou reproduction du courriel ou des renseignements qui s'y
trouvent par une personne autre que son destinataire prévu est interdite. Je vous remercie de votre collaboration.


https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.stantec.com%2F&data=02%7C01%7CJohn.Wu%40ottawa.ca%7C634d398a948845506eac08d833ef9bd2%7Cdfcc033ddf874c6ea1b88eaa73f1b72e%7C0%7C0%7C637316452314128711&sdata=TewWRyWTZpnwOO%2B8kFjXiCGez5ZM%2F813RdLejZ9GgN8%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.facebook.com%2FStantecInc&data=02%7C01%7CJohn.Wu%40ottawa.ca%7C634d398a948845506eac08d833ef9bd2%7Cdfcc033ddf874c6ea1b88eaa73f1b72e%7C0%7C0%7C637316452314138706&sdata=9jVPV4W12P2ULOd%2BrLXThxfQpSdU3cHd88EEtEXt14s%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Ftwitter.com%2Fstantec&data=02%7C01%7CJohn.Wu%40ottawa.ca%7C634d398a948845506eac08d833ef9bd2%7Cdfcc033ddf874c6ea1b88eaa73f1b72e%7C0%7C0%7C637316452314138706&sdata=gwPxyKglZq6L%2B%2BZ%2BNok1sjwSYsz%2FN8kCIXLhiFhCo%2Fc%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.linkedin.com%2Fcompany%2Fstantec&data=02%7C01%7CJohn.Wu%40ottawa.ca%7C634d398a948845506eac08d833ef9bd2%7Cdfcc033ddf874c6ea1b88eaa73f1b72e%7C0%7C0%7C637316452314148702&sdata=ZvLtSgp5k2M55nVj23e9jolrw8oCo%2FbGuf6Im%2FvnFHU%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.youtube.com%2Fuser%2FStantecInc&data=02%7C01%7CJohn.Wu%40ottawa.ca%7C634d398a948845506eac08d833ef9bd2%7Cdfcc033ddf874c6ea1b88eaa73f1b72e%7C0%7C0%7C637316452314148702&sdata=xeEpWwwaD7iaGCXHyb6cqtDbgjnyV3FoM4hfRWiNeqw%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.instagram.com%2Fstantec&data=02%7C01%7CJohn.Wu%40ottawa.ca%7C634d398a948845506eac08d833ef9bd2%7Cdfcc033ddf874c6ea1b88eaa73f1b72e%7C0%7C0%7C637316452314158696&sdata=gEWrHKOPAO5GD8DjeUDMwVSbd7Y84L%2FhtN2XszN3iS8%3D&reserved=0
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SUBDIVISION:
SANITARY SEWER DESIGN PARAMETERS
HOLLAND CROSS DESIGN SHEET
(City of Ottawa) MAX PEAK FACTOR (RES.)= 40 AVG. DAILY FLOW / PERSON 280 Lipiday MINIMUM VELOCITY 060 mis
Sta ntec DATE: 8/12/2020 MIN PEAK FACTOR (RES.)= 20 COMMERCIAL 28,000 Liha/day MAXIMUM VELOCITY 300 mis
REVISION: 1 PEAKING FACTOR (INDUSTRIAL): 24 INDUSTRIAL (HEAVY) 55,000 Liha/day MANNINGS n 0.013
DESIGNED BY: WAJ FILE NUMBER: 160410274 PEAKING FACTOR (ICI >20%): 1.5 INDUSTRIAL (LIGHT) 35,000 L/ha/day BEDDING CLASS B
CHECKED BY: PERSONS / STUDIO 14 INSTITUTIONAL 28,000 Liha/day MINIMUM COVER 250 m
PERSONS / 1 BEDROOM 1.4
PERSONS / 1 BEDROOM + DEN 2.1 INFILTRATION 0.33 Lisha HARMON CORRECTION FACTOR 0.8
PERSONS / 2 BEDROOM 2.1
LOCATION RESIDENTIAL AREA AND POPULATION COMMERCIAL INDUSTRIAL (L) INDUSTRIAL (H) INSTITUTIONAL GREEN / UNUSED C+i+l INFILTRATION TOTAL PIPE
AREA ID FROM TO AREA STUDIO sEDROOM ' BEDROOM+ - o o POP. CUMULATIVE PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. FLOW | LENGTH DIA _ MATERIAL _ CLASS SLOPE CAP. CAP.V VEL. VEL.
NUMBER M.H. M.H. DEN AREA POP. FACT. FLOW AREA AREA AREA AREA AREA FLOW AREA AREA FLOW (FULL)  PEAKFLOW  (FULL) (ACT))
(ha) (ha) (L/s) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (L/s) (ha) (ha) (L/s) (L/s) (m) (mm) (%) (I/s) (%) (m/s) (m/s)
SITE BLDG EX. TEE 0.360 24 66 115 132 645 0.360 645 3.91 8.18 0.000 0.000 0.000 0.00 0.000 0.00 0.000 0.00 0.000 0.00 0.00 0.360 0.360 0.12 8.30 16.1 250 PVC SDR 35 1.00 60.6 13.69% 1.22 0.71

250
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Stant HOLLAND CROSS STORM SEWER DESIGN PARAMETERS
(4 antec DESIGN SHEET I=a/(t+b)° (As per City of Ottawa Guidelines, 2012)
DATE: 2020-05-28 (City of Ottawa) 1:2yr 1:5yr 1:10yr | 1:100 yr
REVISION: 1 a= 732.951 | 998.071 | 1174.184] 1735.688 [MANNING'S n = 0.013 BEDDING CLASS B
DESIGNED BY: WAJ FILE NUMBER: 160410274 b= 6.199 6.053 6.014 6.014 |MINIMUM COVER: 2.00 m
CHECKED BY: c= 0.810 0.814 0.816 0.820 |TIME OF ENTRY 10 min
LOCATION DRAINAGE AREA PIPE SELECTION
AREA ID FROM TO AREA AREA AREA AREA AREA [} C AxC ACCUM AxC ACCUM. AxC ACCUM. AxC ACCUM. TofC lovear ls.vear lovear  loovear Qcontro. ACCUM. Qacr LENGTH 2IPE WIDTt  PIPE PIPE MATERIAL CLASS SLOPE Qcap %FULL VEL. VEL. TIME OF]
NUMBER M.H. MH. [ (2-YEAR) (5-YEAR) (10-YEAR)(100-YEAR (ROOF) (2-YEAR) (5-YEAR) (10-YEAR)(100-YEAR (2-YEAR) AxC (2YR) (5-YEAR) AxC (5YR) (10-YEAR) AxC (10YR) (100-YEAR) AxC (100YR) QcontroL  (CIA/360) ORDIAMETE HEIGHT  SHAPE (FULL) (FULL) (ACT) FLOW
(ha) (ha) (ha) (ha) (ha) (-) (-) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (min) (mm/h)  (mm/h) (mm/h) (mm/h) (LIs) (LIs) (LIs) (m) (mm) (mm) (-) (-) (-) % (LIs) (-) (m/s)  (m/s) (min)
BLDG, L101A, L102A BLDG EX.MH 0.130 0.00 0.00 0.00 0.14 0.82 0.0 0.0 0.107 0.107 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 17856 6.3 6.3 29.1 6.6 200 200  CIRCULAR PVC  SDR28 1.00 33.3 87.5% 1.05 1.06 0.10
10.10 200 200
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Stormwater Management Calculations

File No: 160410274
Project: Holland Cross
Date:  05-Aug-20 SWM Approach:
Post-development to Pre-development flows

Post-Development Site Conditions:

Overall Runoff Coefficient for Site and Sub-Catchment Areas

Runoff Coefficient Table
Sub-catchment Area Runoff Overall
Area (ha) Coefficient Runoff
Catchment Type ID / Description "A" "c" "AxC" Coefficient
Controlled - Tributary L102A Hard 0.071 0.9 0.064
Soft 0.009 0.2 0.002
Subtotal 0.08 0.0656 0.820
Controlled - Tributary L101A Hard 0.045 0.9 0.041
Soft 0.005 0.2 0.001
Subtotal 0.05 0.0415 0.830
Uncontrolled - Non-Tributary UNC-1 Hard 0.008 0.9 0.007
Soft 0.012 0.2 0.002
Subtotal 0.02 0.0094 0.470
Roof BLDG Hard 0.140 0.9 0.126
Soft 0.000 0.2 0.000
Subtotal 0.14 0.126 0.900
Total 0.290 0.243
Overall Runoff Coefficient= C: 0.84
Total Roof Areas 0.140 ha
Total Tributary Surface Areas (Controlled and Uncontrolled) 0.130 ha
Total Tributary Area to Outlet 0.270 ha
Total Uncontrolled Areas (Non-Tributary) 0.020 ha
Total Site 0.290 ha
Date: 8/13/2020, 11:00 AM mrm_2020-08-12-TR.xIlsm, Area Summary

Stantec Consulting Ltd. W:\active\1 planning_landscape\1604 Projects\160410274\design\analysis\swm\



Project #160410274, Holland Cross
Modified Rational Method Calculatons for Storage

Stormwater Management Calculations

Project #160410274, Holland Cross
Modified Rational Method Calculatons for Storage

Typical Time of Concentration

2yr i |I = al(t + b)] a=| 732.951| t(min) I (mmlhr) 100 yr |I = al(t+b)] a=| 1735.688| t(min) I (mm/hr)
City of Ottawa b= 6.199] 10 76.81 City of Ottawa b= 6.014 10 178.56
c= 0.81 20 52.03 c= 0.820 20 119.95
30 40.04 30 91.87
40 32.86 40 75.15
50 28.04 50 63.95
60 24.56 60 55.89
70 21.91 70 49.79
80 19.83 80 44.99
90 18.14 90 41.11
100 16.75 100 37.90
110 15.57 110 35.20
120 14.56 120 32.89
2 YEAR Pred Target Rels from Portion of Site 100 YEAR Pr Target Rels from Portion of Site
ge Area: Pred: 1t Tributary Area to Outlet Area: Pred 1t Tributary Area to Outlet
Area (ha): 0.2900 0.2900
C: 0.87 0.87

Date: 8/13/2020
Stantec Consulting Ltd.

tc 1(2yr) Qtarget
| (min) [ (mm/hr) (L/s)
10 76.81 53.87
2 YEAR Modified Rational Method for Entire Site 100 YEAR Modified Rational Method for Entire Site
Subdrainage Area:  L102A Controlled - Tributary Subdrainage Area:  L102A Controlled - Tributary
Area (ha): 0.08 Area (ha): 0.08
C: 0.82 C: 1.00
tc 1(5yr) Qactual Qrelease  Qstored | Vstored tc 1(100 yr) | Qactual Qrelease  Qstored | Vstored
(min) (mm/hr) (Lis) (L/s) (L/s) (m*3) (min) (mm/hr) (Lis) (Lis) (Lis) (m*3)
10 76.81 14.01 27.00 0.00 0.00 10 178.56 39.71 27.00 12.71 7.63
20 52.03 9.49 27.00 0.00 0.00 20 119.95 26.68 27.00 0.00 0.00
30 40.04 7.30 27.00 0.00 0.00 30 91.87 20.43 27.00 0.00 0.00
40 32.86 5.99 27.00 0.00 0.00 40 75.15 16.71 27.00 0.00 0.00
50 28.04 5.11 27.00 0.00 0.00 50 63.95 14.22 27.00 0.00 0.00
60 24.56 4.48 27.00 0.00 0.00 60 55.89 12.43 27.00 0.00 0.00
70 21.91 4.00 27.00 0.00 0.00 70 49.79 11.07 27.00 0.00 0.00
80 19.83 3.62 27.00 0.00 0.00 80 44.99 10.01 27.00 0.00 0.00
920 18.14 3.31 27.00 0.00 0.00 920 41.11 9.14 27.00 0.00 0.00
100 16.75 3.05 27.00 0.00 0.00 100 37.90 8.43 27.00 0.00 0.00
110 15.57 2.84 27.00 0.00 0.00 110 35.20 7.83 27.00 0.00 0.00
120 14.56 2.66 27.00 0.00 0.00 120 32.89 7.32 27.00 0.00 0.00
Storage: Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)*0.5 Where C = 0.61 Orifice Equatio = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter:  108.00 mm Orifice Diameter: 108.00 mm
Invert Elevation ~ 60.48 m Invert Elevation 60.48 m
T/G Elevation  61.38 m T/G Elevation 61.38 m
Max Ponding Depth 0.29 m Max Ponding Depth 029 m
Downstream W/L  60.15 m Downstream W/L 60.15 m
Stage Head Discharge Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level | 61.67 1.19 27.00 0.00 0.00 Adjust ICD 100-year Water Level| _61.67 1.19 27.00 7.63 0.00 Adjust ICD
-7.63
Subdrainage Area: L101A Controlled - Tributary Subdrainage Area: L101A Controlled - Tributary
Area (ha): 0.05 Area (h 0.05
C: 0.83 C: 1.00
tc 1(5yr) Qactual Qrelease  Qstored | Vstored tc 1(100 yr) | Qactual Qrelease  Qstored | Vstored
(min) (mm/hr) (Lis) (L/s) (L/s) (m*3) (min) (mm/hr) (Lis) (Lis) (LIs) (m*3)
10 76.81 8.86 10.50 0.00 0.00 10 178.56 24.82 10.50 14.32 8.59
20 52.03 6.00 10.50 0.00 0.00 20 119.95 16.67 10.50 6.17 7.41
30 40.04 4.62 10.50 0.00 0.00 30 91.87 12.77 10.50 227 4.08
40 32.86 3.79 10.50 0.00 0.00 40 75.15 10.45 10.50 0.00 0.00
50 28.04 3.24 10.50 0.00 0.00 50 63.95 8.89 10.50 0.00 0.00
60 24.56 2.83 10.50 0.00 0.00 60 55.89 7.77 10.50 0.00 0.00
70 21.91 253 10.50 0.00 0.00 70 49.79 6.92 10.50 0.00 0.00
80 19.83 229 10.50 0.00 0.00 80 44.99 6.25 10.50 0.00 0.00
920 18.14 2.09 10.50 0.00 0.00 920 41.11 5.71 10.50 0.00 0.00
100 16.75 1.93 10.50 0.00 0.00 100 37.90 5.27 10.50 0.00 0.00
110 15.57 1.80 10.50 0.00 0.00 110 35.20 4.89 10.50 0.00 0.00
120 14.56 1.68 10.50 0.00 0.00 120 32.89 4.57 10.50 0.00 0.00
Storage: Above CB Storage: Surface Storage Above CB
Orifice Equation: : CdA(2gh)*0.5 Where C = 0.61 Orifice Equation: Q = CdA(2gh)*0.5 Where C = 0.61
Orifice Diameter: ~ 108.00 mm Orifice Diamete 108.00 mm
Invert Elevation ~ 62.59 m Invert Elevation 62.59 m
T/G Elevation  62.77 m T/G Elevation 62.77 m
Max Ponding Depth 0.00 m Max Ponding Depth 0.00 m
Downstream W/L ~ 58.20 m Downstream W/L 58.20 m
Stage Head Discharge Vreq Vavail Volume Stage Head Discharge Vreq Vavail Volume
(m) (L/s) (cu. m) (cu. m) Check (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level | 62.77 0.18 10.50 0.00 0.00 Adjust ICD 100-year Water Level| _62.77 0.18 10.50 8.59 0.00 Adjust ICD
-8.59
Subdrainage Area:  UNC-1 Uncontrolled - Non-Tributary Subdrainage Area:  UNC-1 Uncontrolled - Non-Tributary
Area (ha): 0.02 Area (ha): 0.02
C: 0.47 C: 0.59
tc 1(5yr) Qactual Qrelease  Qstored | Vstored tc 1(100 yr) | Qactual Qrelease  Qstored | Vstored
(min) (mm/hr) (Lis) (L/s) (L/s) (m*3) (min) (mm/hr) (Lis) (Lis) (Lis) (m*3)
10 76.81 2.01 2.01 10 178.56 5.83 5.83
20 52.03 1.36 1.36 20 119.95 3.92 3.92
30 40.04 1.05 1.05 30 91.87 3.00 3.00
40 32.86 0.86 0.86 40 75.15 245 245
50 28.04 0.73 0.73 50 63.95 2.09 2.09
60 24.56 0.64 0.64 60 55.89 1.83 1.83
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Stormwater Management Calculations

Project #160410274, Holland Cross Project #160410274, Holland Cross
Modified Rational Method Calculatons for Storage Modified Rational Method Calculatons for Storage
70 21.91 0.57 0.57 70 49.79 1.63 1.63
80 19.83 0.52 0.52 80 44.99 1.47 1.47
920 18.14 0.47 0.47 920 41.11 1.34 1.34
100 16.75 0.44 0.44 100 37.90 1.24 1.24
110 15.57 0.41 0.41 110 35.20 1.15 1.15
120 14.56 0.38 0.38 120 32.89 1.07 1.07
Subdrainage Area:  BLDG Roof Subdrainage Area:  BLDG Roof
Area (ha): 0.14 Maximum Storage Depth: 150 mm Area (ha): 0.14 Maximum Storage Depth: 150 mm
C: 0.90 C: 1.00
tc 1(5yr) Qactual Qrelease | Qstored | Vstored Depth tc 1(100 yr) | Qactual Qrelease | Qstored | Vstored | Depth
(min) (mm/hr) (Lis) (L/s) (L/s) (m*3) (mm) (min) (mm/hr) (Lis) (Lis) (Lis) (m*3) (mm)
10 76.81 26.90 4.16 22.74 13.65 923 0.33] 10 178.56 69.50 5.72 63.78 38.27 131.2 0.00
20 52.03 18.23 4.47 13.75 16.50 99.8 0.25) 20 119.95 46.68 6.07 40.62 48.74 142.3 0.00
30 40.04 14.03 4.63 9.40 16.92 100.5 0.12] 30 91.87 35.76 6.21 29.54 53.17 147.0 0.00
40 32.86 11.51 4.70 6.81 16.34 99.4 0.01 40 75.15 29.25 6.28 2297 55.12 149.1 0.00
50 28.04 9.82 4.73 5.09 16.27 96.5 0.1 50 63.95 24.89 6.30 18.59 55.77 149.8 0.00
60 24.56 8.60 4.74 3.86 13.91 93.0 -0.23 60 55.89 21.75 6.30 15.46 55.65 149.6 0.00
70 21.91 7.68 4.73 2.94 12.37 89.0 -0.35 70 49.79 19.38 6.28 13.10 55.03 149.0 0.00
80 19.83 6.95 4.71 224 10.73 84.7 -0.46 80 44.99 17.51 6.24 11.27 54.08 148.0 0.00
920 18.14 6.36 4.68 1.68 9.05 80.3 -0.57 920 41.11 16.00 6.21 9.80 52.89 146.7 0.00
100 16.75 5.87 4.64 1.22 7.33 75.9 -0.67 100 37.90 14.75 6.16 8.59 51.55 145.3 0.00
110 15.57 5.45 4.61 0.85 5.60 67.9 -0.89 110 35.20 13.70 6.11 7.59 50.09 143.7 0.00
120 14.56 5.10 4.56 0.54 3.87 59.1 -1.12 120 32.89 12.80 6.06 6.74 48.55 1421 0.00
Storage: Roof Storage Storage: Roof Storage
Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge
mm) (m) (L/s) (cu. m) (cu. m) Check mm) (m) (L/s) (cu. m) (cu. m) Check
5-year Water Level[ 100.52 0.10 4.75 16.92 56.00 0.20 100-year Water Level| 149.76 0.15 6.30 55.77 56.00 0.00
SUMMARY TO OUTLET SUMMARY TO OUTLET
Vrequired Vavailable* Vrequired Vavailable*
Tributary Area 0.270 ha Tributary Area 0.270 ha
Total 2yr Flow to Sewer 423 Lis 0 om® ok Total 100yr Flow to Sewer 43.8 Lis 0 om® |ok
Non-Tributary Area 0.020 ha Non-Tributary Area 0.020 ha
Total 2yr Flow Uncontrolled 2.0 Lis Total 100yr Flow Uncontrolled 5.8 L/s
Total Area 0.290 ha Total Area 0.290 ha
Total 2yr Flow 44.3 Lis Total 100yr Flow 49.6 L/s
Target 53.9 L/s Target 53.9 L/s
Date: 8/13/2020 mrm_2020-08-12-TR.xlsm, Modified RM
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Roof Drain Design Calculation Sheet

Project #160410274, Holland Cross
Roof Drain Design Sheet, Area BLDG
Standard Watts Model R1100 Accutrol Roof Drain

Drawdown Estimate
Rating Curve Volume Estimation Total Total
Elevation Discharge Rate |Outlet Discharge] Storage Elevation Area Volume (cu. m) Water Depth Volume  Time Vol  Detention
(m) (cu.m/s) (cu.m/s) (cu. m) (m) (sq. m) Increment Accumulated (m) (cu.m) (sec) (cu.m) Time (hr)
0.000 0.0000 0.0000 0 0.000 0 0 0 0.000
0.025 0.0003 0.0016 0 0.025 31 0 0 0.025 0.0 0.0 0.0 0
0.050 0.0006 0.0032 2 0.050 124 2 2 0.050 1.8 575.3 1.8 0.15981
0.075 0.0008 0.0039 7 0.075 280 5 7 0.075 6.7 1249.2 4.9 0.50682
0.100 0.0009 0.0047 17 0.100 498 10 17 0.100 16.3 2027.3 9.6 1.06995
0.125 0.0011 0.0055 32 0.125 778 16 32 0.125 32.1 2864.8 1568  1.86573
0.150 0.0013 0.0063 56 0.150 1120 24 56 0.150 55.7 3739.5 23.6  2.90448

Rooftop Storage Summary

From Watts Drain Catalogue

Total Building Area (sq.m) 1400 Head (m) L/s

Assume Available Roof Area (sq. 80% 1120 Open 0.75 0.5 0.25 Closed
Roof Imperviousness 0.99 0.025 0.3155 0.3155 0.3155 0.3155 0.3155
Roof Drain Requirement (sq.m/Notch) 232 0.05 0.6309 0.6309 0.6309 0.6309 0.6309
Number of Roof Notches* 5 0.075 0.9464 0.8675 0.7886 0.7098 0.6309
Max. Allowable Depth of Roof Ponding (m) 0.15 * As per Ontario Building Code section OBC 7.4.10.4.(2)(c). 0.1 1.2618 1.1041 0.9464 0.7886 0.6309
Max. Allowable Storage (cu.m) 56 0.125 1.5773 1.3407 1.1041 0.8675 0.6309
Estimated 100 Year Drawdown Time (h) 29 0.15 1.8927 1.5773 1.2618 0.9464 0.6309

* Note: Number of drains can be reduced if multiple-notch drain used.

Calculation Results Syr 100yr Available
Qresult (cu.m/s) 0.005 0.006 -
Depth (m) 0.101 0.150 0.150
Volume (cu.m) 16.9 55.8 56.0
Draintime (hrs) 1.1 2.9
Date: 8/13/2020 mrm_2020-08-12-TR.xlsm, BLDG
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) previously carried out a geotechnical desktop review as part of a Site Plan
Agreement application to the City of Ottawa for the proposed expansion to the Holland Cross facility, located at
1560 Scott Street in Ottawa, Ontario. The results of that desktop review were provided in the Golder report dated
December 2013 (Report Number 13-1121-01786).

The purpose of that previous report was to assess the subsurface conditions at the site by means of review of
existing geotechnical information and, based on an interpretation of the factual information available, to provide
preliminary engineering input on the geotechnical design aspects of the project, including comments on
construction considerations which could influence design decisions. The foundation engineering guidelines
provided in that previous report were consistent with the procedures outlined in the 2006 Ontario Building Code
(OBC). At that time, the proposed expansion consisted of development of a 12 storey low-rise building with two
basement/below grade levels.

It is understood that the proposed building design has subsequently been modified to comprise a 23 storey
building, also with two basement/below grade levels.

The purpose of this report is to provide updated geotechnical recommendations in accordance with the current
2012 OBC to reflect the changes in the proposed design.

The reader is referred to the “Important Information and Limitations of This Report” which follows the text but
forms an integral part of this document.

2.0 BACKGROUND INFORMATION
2.1  Site and Project Descriptions

Consideration is being given to the design and construction of a 23 storey building to be located at 1560 Scott
Street in Ottawa, Ontario (see Key Plan, Figure 1).

The following is known about the existing property:

m The proposed building will be located in the southeast corner of an overall site that is bordered to the north by
Scott Street, to the west by Holland Avenue, to the south by multi-storey residential buildings and to the east
by Hamilton Avenue.

m The overall site measures about 140 m by 140 m in plan area and contains two 7 storey office buildings, one
along the northern perimeter and one on the western perimeter border, and a 2 storey building in the southern
part of the site. A single storey building covers most of the remainder of the site footprint.

m The existing facility in the area of the proposed 23 storey building consists of a low-rise building with two
basement levels. These building areas will be demolished to allow for construction of the expansion.

The current development plans indicate:

m The proposed building footprint is identified on the Site Plan, see Figure 2.

m  The proposed building will be 23 storeys in height and encompass a plan area of about 36 m by 47 m.

m Similar to the existing structure at the site, the proposed structure will have 2 basement/below-grade levels.

Additional details on finished floor slab levels were not available at the time of preparation of this report.

LS GOLDER 4
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2.2 Available Subsurface Information

Previous subsurface investigations at or near the site were carried out by Golder, and also by McRostie Genest
Middlemiss and Associates (McRostie) who have since joined Golder. The following reports were reviewed in the
assessment of site conditions for this study, which include the investigations for the existing development:

1) Reportto J.L. Richards & Associates Ltd. by Golder titled “Geotechnical Investigation, Proposed Watermain
and Sanitary Sewer Replacement, Holland Avenue, Scott Street to Tyndall Street, Ottawa, Ontario” dated
June 2012 (Report No. 11-1121-0281).

2) Letter to Laurnic Investments by McRostie titled “Holland and Spencer Avenues, Beech Foundry Site, Rock
Elevations” dated June 6, 1984 (Report No. SF-2481).

3) Report to Citicom Inc., Brisbin Brooke Beynon, Architects and Carwood Leclair Inc. Consulting Engineers
by McRostie titled “Holland Cross Project, Holland Ave., Spencer St. & Scott St., Ottawa” dated July 3, 1986
(Report No. SF-2687).

Golder also previously carried Vertical Seismic Profiling (VSP) geophysical testing on a nearby Tunney’s Pasture
site for Public Works and Government Services Canada in 2011 and that information has also been reviewed in
preparation of this report.

Based on the available information, the subsurface conditions are anticipated to consist surficial fill material
overlying glacial till and then by bedrock with the bedrock surface located at depths varying from about 0.5 to
2.8 m below the original ground surface.

Published bedrock geology mapping indicates that the site is underlain by dolomite and limestone of the
Bobcaygeon Formation.

3.0 SUBSURFACE CONDITIONS
3.1 General

The approximate locations of the boreholes and test pits previously advanced at the site are identified on
Figure 2. Relevant borehole and test pit records from the previous investigations by McRostie in the immediate
vicinity of the proposed building are provided in Appendix A.

The following provides an overview of the subsurface conditions encountered in the test pits and boreholes
previously advanced at the site followed by more detailed descriptions of the major soil strata and shallow
groundwater conditions. It should be noted that the previous investigations pre-dated development of the site and,
as such, the near surface conditions are anticipated to have been altered by the existing development

(e.g., removal of materials to permit construction of the existing below-grade structures) including bedrock
excavations.

In general, the subsurface conditions consist of up to approximately 2.8 m of surficial fill materials overlying
limestone bedrock. Organic materials and/or glacial till deposits were present between the fill materials and
bedrock at some locations on the site.

O GOLDER 5



May 2020 20141578

3.2  Surficial Fill Materials, Organic Material and Glacial Till

The records for the McRostie test pits and boreholes encountered a concrete slab at ground surface with a
thickness ranging between about 60 to 150 mm in test pits numbered 2 to 11, inclusively. Topsoil was
encountered in some test pits over the site ranging in thickness from about 200 to 300 mm. A layer of fill material
was present underlying the concrete slab, topsoil or at surface, within or near the proposed building footprint; the
fill extended to depths of up to about 2.3 m below the original ground surface (but was locally thinner). The past
investigations generally describe the fill material as being comprised of a variety of materials including topsoil,
sand, gravel, clay, bricks, wood, metal, concrete and other debris.

A 0.3 to 0.8 m thick organic layer was encountered at or near the proposed building footprint (i.e., in borehole
86-8 and at test pits N120/E120 and N150/E120) at depths of 0.40, 1.7 and 1.35 m below the ground surface,
respectively.

The previous geotechnical investigations carried out on this site indicate that the fill and/or organic materials were
underlain by glacial till at or near the proposed building footprint. The glacial till consists of a heterogeneous mixture
of gravel, cobbles, and boulders in a silty sand matrix.

As the proposed building footprint currently contains two below grade levels, it is anticipated that the most if not all
of the above noted materials were removed during construction of the existing building.

3.3 Bedrock

The near surface materials described above are underlain by bedrock. Records for the McRostie boreholes
indicate that limestone bedrock was encountered at depths ranging between 0.52 and 2.8 m below ground
surface (Elevation 59.6 to 61.2 m) within the overall site. At test pits and boreholes advanced within or near the
footprint of the proposed tower, the bedrock surface was encountered at elevations of about 59.8 to 61.0 m.

The upper portion of the rock was noted to be slightly weathered and soil filled seams within the bedrock were
identified in the core drilling program.
3.4  Groundwater

The existing groundwater data indicates that, at least seasonally, the groundwater level was near ground surface.
Groundwater levels are expected to fluctuate seasonally. Higher groundwater levels are expected during wet
periods of the year, such as spring, and during and following periods of sustained precipitation.

However, it is noted that the groundwater levels at this site have likely been altered as a result of the existing
development (e.g., current water levels are anticipated to be influenced by existing building drainage systems).

4.0 DISCUSSION
4.1 General

This section of the report provides preliminary engineering input on the geotechnical design aspects of the
proposed development, based on our interpretation of available information described herein and the project
reguirements.

The foundation engineering guidelines presented in this section of the report have been developed in a manner
consistent with the procedures outlined in 2012 OBC for Limit States Design.
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4.2 Excavations

Details on the finished floor elevations for the proposed building were not available at the time of preparation of
this report. However, it is understood that the proposed building will be constructed within a portion of the existing
building footprint which contains two below-grade levels and which will be demolished prior to construction of the
new building. The proposed building will also incorporate two below-grade levels. As the proposed and existing
buildings both have two underground levels, it is anticipated that excavations will be limited primarily to new
footing areas.

The available subsurface information suggests that the bedrock surface in the immediate vicinity of the proposed
building was located at shallow depth (i.e., at depths ranging between about 1.6 and 2.5 m below ground surface
at the time of the previous investigations). The founding levels for new building foundations are therefore
expected to be within limestone bedrock.

In general, the subsurface conditions on this site consisted of topsoil and fill overlying glacial till, with the bedrock
surface located at depths varying from about 1.6 to 2.5 m below the ground surface at the time of the previous
investigations. In accordance with the Occupational Health and Safety Act (OHSA) of Ontario, the soils above the
water table at this site would generally be classified as Type 3 soils and side slopes in the overburden above the
water table may therefore be sloped at a minimum of 1H:1V. However, in accordance with the OHSA of Ontario,
the soils below the water table would generally be classified as Type 4 soils, and excavation side slopes must be
sloped at a minimum of 3H:1V if dewatering of these materials is not carried out. This condition is not, however,
anticipated to exist.

Depending on the final excavation geometry, some shoring/temporary support may be needed for the excavation
adjacent to the loading dock facility located immediately north of the proposed building and/or adjacent to
Hamilton Avenue to prevent undermining of the roadways.

It is expected that near vertical walls may be developed in the bedrock for the shallow excavations needed for
new footing construction. However, the exposed bedrock should be inspected by qualified geotechnical personnel
at the time of excavation to confirm this assessment.

Similarly, iffiwhere the existing foundation walls are removed; vertical bedrock excavation walls are anticipated to
be feasible.

Shallow depths of bedrock removal for this project, such as those required for localized excavations for footings,
could be accomplished using mechanical methods (such as hoe ramming in conjunction with line drilling).

Care will need to be taken to protect the adjacent structures/foundations from damage during bedrock excavation.
It is expected/assumed that blasting will not be required.

It is assumed that there is an existing drainage system below the existing building floor slab which has lowered
the groundwater level to below the base of the existing building. Provided that the bulk excavation for the new
building does not extend substantially below the current below-grade building levels, groundwater inflow into the
foundation excavations can probably be handled by pumping from properly constructed and filtered sumps
located within the excavations.
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4.3 Foundations

It is understood that the proposed building will have two basement levels. It is expected that the excavation will
extend about 1 to 2 m below the basement floor level to accommodate footing construction. At these levels, new
building foundations are expected to be founded within limestone bedrock.

For initial assessment purposes, it is expected that footings founded on or within the competent limestone
bedrock would be sized using an Ultimate Limit States (ULS) factored bearing resistance in the range of

2 to 4 MPa; additional site-specific investigation will be required prior to detailed design to further assess and
optimize design bearing pressures.

Provided the bedrock surface is acceptably cleaned of loose or broken bedrock, the settlement of footings at the
corresponding service (unfactored) load is considered negligible therefore the SLS condition will not govern the
design.

The ultimate resistance of the footings to lateral loading may be calculated using an ULS friction value of

0.7 (unfactored) across the interface between the footing and the bedrock. If greater resistance is required, the
footings could be provided with shear keys or prestressed rock anchors could be used to increase the normal
stress level across the interface. Further guidance on this issue can be provided, if required.

The available information from previous investigations at the site typically does not include detailed descriptions of
bedrock weathering conditions but did identify the presence of soil filled seams within the bedrock. Based on
these conditions, it is recommended that probe holes (50 mm diameter drilled holes) be advanced within the
footing areas to depths of about 2 m below founding level. These probe holes should be inspected by the
geotechnical engineer and would be used to confirm that the weathered bedrock has been entirely removed and
no soil filled seams are present beneath the footings. Contract drawings should include provision for making
variations in footing sizes or founding elevations in the event that weathered or other poor quality rock or soil
infilled seams are encountered.

4.4  Seismic Design

The seismic design provisions of the 2012 OBC depend, in part, on the shear wave velocity of the upper 30 m of
soil and/or rock below founding level.

Site specific shear wave velocity profiling, using the Vertical Seismic Profiling (VSP) method (down-hole
geophysical method), was carried out in a borehole on an adjacent Tunney’s Pasture site for Public Works and
Government Services Canada in 2011.

A review of the borehole information indicates that both sites are underlain by similar overburden conditions
(i.e., less than about 1 m of fill material) and similar bedrock conditions (i.e., limestone of the Bobcaygeon
Formation). The results of the nearby VSP testing would therefore also be applicable to this site as permitted
by the OBC. The results of the VSP testing indicated an average shear-wave velocity for the bedrock of
2,200 m/s. As such, this site can be assigned a Seismic Site Class A.

4.5 Basement Floor Slab

In preparation for the construction of the basement floor slab, all loose, wet, and disturbed material should be
removed from beneath the floor slab. The feasibility of reusing existing underslab granular fill materials can also
be evaluated.
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Provision should be made for at least 300 mm of 16 mm clear crushed stone to form the base of the floor slab. To
prevent hydrostatic pressure build up beneath the floor slab, it is suggested that the granular base for the floor
slab be drained. This should be achieved by installing rigid 100 mm diameter perforated pipes in the floor slab
bedding at 6 m centres. The perforated pipes should discharge to a positive outlet such as a storm sewer or a
sump from which the water is pumped.

If or where an asphalt surface will be provided for the basement level, a thickness of at least 150 mm of OPSS
Granular A base materials should be provided above the clear stone. The Granular A should be compacted to at
least 100 percent of the material’s Standard Proctor Maximum Dry Density (SPMDD).

4.6 Frost Protection

All perimeter and exterior foundation elements or interior foundation elements in unheated areas should be
provided with a minimum of 1.5 m of earth cover for frost protection purposes. Isolated, unheated exterior footings
adjacent to surfaces which are cleared of snow cover during winter months should be provided with a minimum of
1.8 m of earth cover.

It is expected that these requirements will be satisfied for all of the structure footings due to the deep founding
levels required to accommodate the below-grade parking.

4.7 Basement Walls

The backfill and drainage requirements for basement walls, as well as the lateral earth pressures will depend on
the type of excavation that is made to construct the basement levels.

The following sections assume that water-tight construction will not be required. If it is determined that water-tight
construction is needed, additional design guidelines will be required.

4.7.1 Open Cut Excavations

The soils at this site are frost susceptible and should not be used as backfill against exterior, unheated, or well
insulated foundation elements within the depth of potential frost penetration (1.5 m) to avoid problems with frost
adhesion and heaving. Free draining backfill materials are also required if hydrostatic water pressure against the
basement walls (and potential leakage) is to be avoided. The foundation and basement walls therefore should be
backfilled with non-frost susceptible sand or sand and gravel conforming to the requirements for OPSS Granular
B Type I.

To avoid ground settlements around the basement walls which could affect site grading and drainage, all of the
backfill materials should be placed in 0.3 m thick lifts and compacted to at least 95 percent of the material’s
SPMDD.

The basement wall backfill should be drained by means of a perforated pipe subdrain in a surround of 19 mm
clear stone, fully wrapped in a geotextile, which leads by positive drainage to a storm sewer or to a sump from
which the water is pumped.

4.7.2 Excavations in Bedrock

Where basement walls will be poured against bedrock, vertical drainage such as Miradrain or equivalent must be
installed on the face of the bedrock to provide the necessary drainage. The top edge of the vertical drainage
should be sealed or covered with a geotextile to prevent the loss of soil into the void between the sheet and
geotextile of the drainage system.
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Where the basement walls will be constructed using formwork, it will be necessary to backfill a narrow gallery with
free draining backfill between the shoring or bedrock face and the outside of the walls. The backfill should consist
of 6 mm clear stone ‘chip’, placed by a stone slinger or chute.

In no case should the clear stone chip be placed in direct contact with other soils. For example, surface
landscaping or backfill soils placed near the top of the clear stone back fill should be separated from the clear
stone with a geotextile.

Both the drain pipe for the wall backfill and/or the drainage system should be connected to a perimeter drain at
the base of the excavation which is connected to a sump pump.

4.7.3 Lateral Earth Pressures
It is considered that three design conditions exist with regards to the lateral earth pressures that will be exerted on
the basement walls:

1) Walls cast directly against the bedrock face.

2) Walls cast against formwork with a narrow backfilled gallery provided between the basement wall and the
adjacent excavation bedrock face.

3) Walls cast against formwork with a wide backfilled gallery provided between the basement wall and the
adjacent excavation face.

For Case 1 there will be no effective lateral earth pressures on the basement wall under static conditions.

For Case 2, the magnitude of the lateral earth pressure depends on the magnitude of the arching which can
develop in the backfill and therefore depends on the width of the backfill, its angle of internal friction, as well as
the interface friction angles between the backfill and both the rock face and the basement wall. The magnitude of
the lateral earth pressure can be calculated as:

B z
on(2) = 213;716(1 - e_ZKEta"‘S) + Kq

Where: on(z) Lateral earth pressure on the basement wall at depth z, in kPa;

K = Earth pressure coefficient, use 0.6;

Y = Unit weight of retained soil, use 20 kN/m? for clear stone chip;

B = Width of backfill (between basement wall and bedrock face), m;

8 = Average interface friction angle at backfill-basement wall and backfill-rock face interfaces,
use 15°;

z = Depth below top of formwork, m; and,

q = Uniform surcharge at ground surface to account for traffic, equipment, or stock piled

materials (use 15 kPa).
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For Case 3, the basement walls should be designed to resist lateral earth pressures calculated as:
on(2)= K, (vz + q)

Where: on(2)

Lateral earth pressure on the wall at depth z, in kPa;

Ko = At-rest earth pressure coefficient, use 0.5;
Y = Unit weight of retained soil, use 22 kN/m3;
z = Depth below top of wall, m; and,

Conventional damp proofing of the basement walls is appropriate with the above design approach. For concrete
walls poured against shoring or bedrock, damp proofing using a crystalline barrier such as Crystal Lok, Xypex or
equivalent could be used. The use of a concrete additive that provides reduced permeability could also be
considered.

For all cases, hydrostatic groundwater pressures would also need to be considered if the structure is designed to
be water-tight.

The lateral earth pressures acting on the below-grade walls as a result of seismic events will be highly dependent
on the backfill types and methods. For Case 3, the lateral earth pressures noted above would increase under
seismic loading conditions. The earthquake-induced dynamic pressure distribution, which is to be added to the
static earth pressure distribution, is a linear distribution with maximum pressure at the top of the wall and
minimum pressure at its toe (i.e., an inverted triangular pressure distribution).

The combined pressure distribution (static plus seismic) may be determined as follows:

on(z) = Ko y z + (Kae — Ka) ¥ (H-2); non-yielding walls

Where: Kae = The seismic earth pressure coefficient, use 0.42;
Ka = The static active earth pressure coefficient
H = The total depth to the bottom of the foundation wall (m).

For the other backfill design conditions, design lateral pressures resulting from seismic loading should be
assessed during the next design stage once further details on building and backfill configuration are available.

Hydrodynamic groundwater pressures would also need to be considered if the structure is designed to be
water-tight. However, more sophisticated analyses may need to be carried out at the detailed design stage.

All of the lateral earth pressure equations are given in an unfactored format and will need to be factored for Limit
States Design purposes.

It has been assumed that the underground parking levels will be maintained at minimum temperatures but will not
be permitted to freeze. If these areas are to be unheated, additional guidelines for the design of the basement
walls and foundations will be required.

In areas where pavement or other hard surfacing will abut the building, differential frost heaving could occur
between the granular fill immediately adjacent to the building and the more frost susceptible backfill placed
beyond the wall backfill. To reduce the severity of this differential heaving, the backfill adjacent to the wall should
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be placed to form a frost taper. The frost taper should be brought up to pavement subgrade level from 1.5 m
below finished exterior grade at a slope of 3 horizontal to 1 vertical, or flatter, away from the wall. The granular fill
should be placed in maximum 300 mm thick lifts and should be compacted to at least 95 percent of the material’s
SPMDD using suitable vibratory compaction equipment.

4.8 Impacts on Adjacent Development

Possible impacts on adjacent developments could result from:
m  Ground movement around the perimeter of the excavation.

m Ground settlements due to the planned temporary and permanent groundwater level lowering, if sensitive
and compressible clay soils exist within the expected zone of influence of the groundwater level lowering
(which, as discussed below, it not the case for this development).

A preconstruction survey of all structures located within close proximity to this site should be carried out prior to
commencement of the excavation.

The structures that are mostly at risk of being impacted by ground movements associated with construction of the
new building are the portions of the existing structure that are located immediately adjacent to the excavation
(e.g., the parkade structure ramps to the south and the single storey building located in the central portion of the
site. It is understood that these structures also contain two below-grade levels and are anticipated to be supported
on spread footings on bedrock.

As a general guideline for excavation planning, the excavation for the new structure should not come within 0.5 m
of the edge of the footings of the existing buildings. To avoid undermining of the rock and/or disturbance of the
rock, careful line drilling of the excavation limits in this area must be undertaken.

Given the relatively shallow depth of additional bedrock excavation, no rock reinforcement is anticipated to be
required for this excavation. However, the exposed bedrock should be inspected by qualified geotechnical
personnel at the time of excavation to confirm that assessment particularly in areas where excavations will be
developed in close proximity to existing foundations.

Temporary and permanent groundwater level lowering would be an issue with regards to surrounding ground
settlements if sensitive and compressible clay soils exist within the expected zone of influence of the
groundwater level lowering (both during construction and in the long term due to the foundation drainage
system). It is noted that the lowest level of the new structure is expected to be at or close to the lowest level of
the existing structure; therefore, provided similar drainage systems are used for the new building, the
construction of this building is not anticipated to result in a significant permanent groundwater lowering
compared to existing conditions. Furthermore, the review of information from investigations at and nearby the
site as well as published geologic mapping does not indicate that compressible soils are present near this zone.
Based on these conditions, groundwater level lowering will not be an issue with regards to ground settlements
due to overstressing sensitive and compressible clay soils.

4.9 Environmental Considerations

The site is located in an area of the City that is known to contain contaminated groundwater; therefore, the
development of deep excavations or the installation of dewatering systems that could cause substantial changes
to groundwater flow patterns (either during construction or in the long term) should be avoided.
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5.0 ADDITIONAL CONSIDERATIONS

Additional site specific investigation will be required prior to finalising the design of the building in order to more
accurately assess the bedrock characteristics immediately beneath the building footprint; this information would
be used as input to geotechnical aspects of detailed design (e.g., confirming design bearing pressures for
foundations, providing information for use in assessing rock anchors that could be required to resist seismic
loading, etc.).

All footing and subgrade areas should be inspected by experienced geotechnical personnel prior to filling or
concreting to ensure that bedrock having adequate bearing capacity has been reached and that the bearing
surfaces have been properly prepared. The placing and compaction of any engineered fill should be inspected to
ensure that the materials used conform to the specifications from both a grading and compaction viewpoint.

Pumping from the excavation will result in groundwater flow from the surrounding properties towards this site.
Therefore, groundwater contamination beneath adjacent properties, if present, could be drawn towards this site. If
any such pumping is planned, additional chemical testing should be carried out prior to construction to determine
the groundwater quality so that disposal requirements can be confirmed. The inflow of contaminated groundwater
during construction could result in increased groundwater disposal costs.

At the time of the writing of this report, only preliminary details for the proposed development were available.
Golder should be retained to review the detailed drawings and specifications for this project prior to tendering to
ensure that the guidelines in this report have been adequately interpreted.
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6.0 CLOSURE

We trust this report meets with your current requirements. If you have any questions regarding this report, please
contact the undersigned.

Golder Associates Ltd.

Mo—5

Kenton Power, P.Eng., MASc. Matt Kennedy, M.Sc.(Eng.), P.Eng.

Geotechnical Engineer Senior Geotechnical Engineer
KCP/MJK/hdw

Golder and the G logo are trademarks of Golder Associates Corporation

https://golderassociates.sharepoint.com/sites/125056/project files/6 deliverables pomerleau/20141578-rev0-holland cross 0405_20.docx
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent
with that level of care and skill ordinarily exercised by members of the engineering and science
professions currently practicing under similar conditions in the jurisdiction in which the services are
provided, subject to the time limits and physical constraints applicable to this report. No other warranty,
expressed or implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective,
development and purpose described to Golder by the Client, Pomerleau. The factual data,
interpretations and recommendations pertain to a specific project as described in this report and are
not applicable to any other project or site location. Any change of site conditions, purpose,
development plans or if the project is not initiated within eighteen months of the date of the report may
alter the validity of the report. Golder cannot be responsible for use of this report, or portions thereof,
unless Golder is requested to review and, if necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the
Client. No other party may use or rely on this report or any portion thereof without Golder's express
written consent. If the report was prepared to be included for a specific permit application process,
then the client may authorize the use of this report for such purpose by the regulatory agency as an
Approved User for the specific and identified purpose of the applicable permit review process, provided
this report is not noted to be a draft or preliminary report, and is specifically relevant to the project for
which the application is being made. Any other use of this report by others is prohibited and is without
responsibility to Golder. The report, all plans, data, drawings and other documents as well as all
electronic media prepared by Golder are considered its professional work product and shall remain
the copyright property of Golder, who authorizes only the Client and Approved Users to make copies
of the report, but only in such quantities as are reasonably necessary for the use of the report by those
parties. The Client and Approved Users may not give, lend, sell, or otherwise make available the report
or any portion thereof to any other party without the express written permission of Golder. The Client
acknowledges that electronic media is susceptible to unauthorized modification, deterioration and
incompatibility and therefore the Client cannot rely upon the electronic media versions of Golder's
report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the
instructions given to Golder by the Client, communications between Golder and the Client, and to any
other reports prepared by Golder for the Client relative to the specific site described in the report. In
order to properly understand the suggestions, recommendations and opinions expressed in this report,
reference must be made to the whole of the report. Golder cannot be responsible for use of portions
of the report without reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are
intended only for the guidance of the Client in the design of the specific project. The extent and detail
of investigations, including the number of test holes, necessary to determine all of the relevant
conditions which may affect construction costs would normally be greater than has been carried out
for design purposes. Contractors bidding on, or undertaking the work, should rely on their own
investigations, as well as their own interpretations of the factual data presented in the report, as to how
subsurface conditions may affect their work, including but not limited to proposed construction
techniques, schedule, safety and equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of soils, rocks, and
geologic units have been based on commonly accepted methods employed in the practice of
geotechnical engineering and related disciplines. Classification and identification of the type and
condition of these materials or units involves judgment, and boundaries between different soil, rock or
geologic types or units may be transitional rather than abrupt. Accordingly, Golder does not warrant or
guarantee the exactness of the descriptions.
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT (cont'd)

Special risks occur whenever engineering or related disciplines are applied to identify subsurface
conditions and even a comprehensive investigation, sampling and testing program may fail to detect
all or certain subsurface conditions. The environmental, geologic, geotechnical, geochemical and
hydrogeologic conditions that Golder interprets to exist between and beyond sampling points may
differ from those that actually exist. In addition to soil variability, fill of variable physical and chemical
composition can be present over portions of the site or on adjacent properties. The professional
services retained for this project include only the geotechnical aspects of the subsurface
conditions at the site, unless otherwise specifically stated and identified in the report. The
presence or implication(s) of possible surface and/or subsurface contamination resulting from previous
activities or uses of the site and/or resulting from the introduction onto the site of materials from off-
site sources are outside the terms of reference for this project and have not been investigated or
addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination or measurement. Unless otherwise noted, those conditions
form the basis of the recommendations in the report. Groundwater conditions may vary between and
beyond reported locations and can be affected by annual, seasonal and meteorological conditions.
The condition of the soil, rock and groundwater may be significantly altered by construction activities
(traffic, excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on adjacent
sites. Excavation may expose the soils to changes due to wetting, drying or frost. Unless otherwise
indicated the soil must be protected from these changes during construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days
following issue of this report or, upon written request of the Client, will store uncontaminated samples
and materials at the Client's expense. In the event that actual contaminated soils, fills or groundwater
are encountered or are inferred to be present, all contaminated samples shall remain the property and
responsibility of the Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of
submission of Golder's report. Golder should be retained to review the final design, project plans and
documents prior to construction, to confirm that they are consistent with the intent of Golder's report.

During construction, Golder should be retained to perform sufficient and timely observations of
encountered conditions to confirm and document that the subsurface conditions do not materially differ
from those interpreted conditions considered in the preparation of Golder's report and to confirm and
document that construction activities do not adversely affect the suggestions, recommendations and
opinions contained in Golder's report. Adequate field review, observation and testing during
construction are necessary for Golder to be able to provide letters of assurance, in accordance with
the requirements of many regulatory authorities. In cases where this recommendation is not followed,
Golder's responsibility is limited to interpreting accurately the information encountered at the borehole
locations, at the time of their initial determination or measurement during the preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly from
those anticipated in this report, either due to natural variability of subsurface conditions or construction
activities, it is a condition of this report that Golder be notified of any changes and be provided with an
opportunity to review or revise the recommendations within this report. Recognition of changed soil
and rock conditions requires experience and it is recommended that Golder be employed to visit the
site with sufficient frequency to detect if conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for
the project. Improper design or construction of drainage or dewatering can have serious consequences.
Golder takes no responsibility for the effects of drainage unless specifically involved in the detailed
design and construction monitoring of the system.
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APPENDIX A

Borehole and Test Pit Records

Previous Investigation

(McRostie Genest Middlemiss & Associates Ltd.,
Report No. SF-2687)
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lem seam at|E1.59.32 Qre recovery 100% __ ____{ 3,09} 59.32 ]
- LIMESTONE n
core recovery l1l00% ||
seam at] E1. 57.71 —» — 4.704 57.71 |
LIMESTONE ]
S goft drilfling at core recovery 100% o
. —| 5.96f 56.45
- El. 56. 33"’-‘;—3 . |
118 soft drifling at | —b -
El, 56J23 LIMESTONE |
-
—1 7.00L 55.41pl 2,.[2 L1} I3 10¢ |
. WATER CONTENT PLATE
ol Borehole continued “ TENEUR EN EAU PLAQUE
MLDED - RENA :::'::::LE O { Ne.
A RECW e NIE LIQUID LIMIT .
m RECUPEREE 'J'"m"ﬁf!‘..‘:w . o
RECOVERV HON RECUPERE LIMITE DE PLASTICITE — a




;-;é ' GENEST MIDDLEMISS

ve 'cinrgs LTD. 8 ASSOCIES LTEE

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSA!S

Holland and Spencer

g1 (PROFONDEUR ZERD)

| OTTAWA CANADA SEQAGET
¥ BROUND SURFACE (ZERO DEPTH} 61.67 m pave May 27 & June 3,86 gg;iGE s

& Test Pit 86-8

See Plate No, 2

N 107 E 139

z'; OF S0IL s £ £ : ' |.
§! E DESCRIPTlON ou soL E.E E E Morteow | Hemmer
jis § : S -1 Shute Libre_ ___ __Drep
& 5 Ep E w Me Ganing ~ Sans Tubage
i i 5E £e =
E ..i % ; = E d = 'Ill'l...___.__lﬂﬂ. Med
L - @round Surface 1 Niveau du Sol oa E 61.67 |-comritoamenni ’ M'""""’“".
FILL - crushed stone = :
—FILL = fine sand & ashes—| O0-1561.52
0.40461.27 K—d ight| ter] 1 1
ORGANIC material 1161 127 -
tom of pif LIMESTONE Sl 29020 1 =
__coye recowery 91% | 0.97}60.70 ]
LIMESTONE -
QOre recovery lIOO% ]
1.73559.94 o
LIMESTONE -
core revovery 100% n
2.14159.53 ||
LIMESTONE L —
core recovery 94% — 1 2.52l59.15 ]
LIMESTONE H
core recovery 100% 4.1457'53 :
LIMESTONE m
11,56, 3#T g ]
core recovery 99% 5.78 55.89 E
Bottom of hole :
f S 1) 75 1607
WATER CONTENT * { PLATE
" /e TENEUR EN EAU PLAQUE
3 narunerie —— O | No.
4 LIQUID LIMIT .,
- il LIMITE DE LIQUIDITE—— G ‘ 1
BUPERE PLASTIC LIMIT A
—= LIMITE DE PLASTICITE —




SOIL PROFILE 8 TEST SUMMARIES

ROSTIE GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

. CIATES LTD. & ASSOCIES LTEE
L7ING ENGINEERS - INGENIEURS CONSEILS

Holland and Spencer

_ OTTAWA CANADA e -
aE SURFACE (ZERO DEPTH) : . ™ R
.wﬂﬁt‘u’mun:us ZERO) _62.06 m patgMay 27 & June ‘3,86 Fo;:GE‘ No.
me tlale ho. O & Test pit 86-9
N 63 E 114
o " —Pesbing-ae. —Londogans
£ OF SOt ge E i —
jif = DESCRIPTION OF o EE | 2 € -
H E 5 g ' = -l "Q' z Chutes Libre _ ___ _ _ _|
s -2 P = g 3w HeCouing - Bons Tubage
5.: a ; E < - E ; Borre____ . _Dia.fad
o é o -uU = ‘5 B FIT.y B a Fre-y
= 8round Surl'aulmvuu du Sol H = G '
0 62.006 -
FILL - sand gravel &. -~ »
boulders brick broken ]
rock wood metal & ashes ]
fean gt El. 60.24 °°r:_;_’;:@_"e_r¥‘ 1008 1y .82 | 60.24 LU L { ell:
- — 1. - gvelrhid L] el
LIMESTONE 1.90 § 60.16 p g —
E E1. 59.8 covery Bl% 2.26 b 59.80 EL.] p0J0§ -
LIMESTONE |
:45 "‘j{. :
i g{ Zm{m_i : core recovery 100% -}
u}i 1 — 3.52 | 58.54 ~
A =
g e || | zoMEsToNE -
.’ le E
core recovery 1l00% ||
4.52 + 57,54
LIMESTONE =
core recovery 100% . [
L. 56.29 4 -] 5.79 56.27 -
LIMESTONE ]
core recovery 95% -
6.60 55.46 ]
ottém of hole L, kL " - m.:
WATER CONTENT " | PLATE
. % TENEUR EN EAV PLAQUE
EManiE nATURELL © | No.
Liguib LiMiT E
» LIMITE —
RECurERE Pu‘:ﬂ: El.ll;:':: s 12
3 LIMITE DE PLAST!CI'I'E— &




AL e

ISTIE GE.NEST MIDDLEMISS SOIL PROFILE B TEST SUMMARIES
: "'c'u.ﬁ'es'. P e facsocics LTiE PROFIL SOUTERRAIN ET RESUME DES ESSAIS

INSULTING ENGINEERS - m;igiuns CONSEILS - Holland and Spencer

i | OTTAWA CA , SFae8+

FIGN OF SROUND SURFACE (ZERO DEPTH) : » H '
'nu‘o:o:.;?:a:roun:un ZERO) 61,96 m  paveMay 28 & June 4,86 Fg;EGE‘ No.
s No, 2 .

See Plate & Test Pit 86-10
: e N 132 E 30
). £ ] ud i Brot-on-Seisrm
® < OF S0IL i= £

':'i"i i i! § L DESCRIPTION DU SoL §-l§ E : Mortsow .. ____ . Hammer

- ZE e - F & - 0 - = -
.'igfﬁ-z,gt gsf |32 HREE e coning - Bars Tanae
s E_.l-i' -;‘ E £z 3 = Sorre— . _ __Dia. Aod

: LI Bround Surface  Niveaa du Sol 0 °g 61.96 MT
= FILL - ‘c"ru_ﬂg?_t_gs ed_ston —J 0.10F 61.86
E FILL - sand & gravel with -
1 some ashes coal metal & ]

wood
1.07} 60.89

Botltom of pift " TIMESTONE
core recoverw 80% . 1 3 27} 60.69
core recovery 100%
coté recovery Tuow ] |38l &8:48
seam at] El. 60.20 -+ core recovery 100% ;

seam at] E1. 60. (8 —f-Core Tecovery roos—— —— }.80F £8.16

seam aty E1. 60.6L —»

3.00%’ 58,96 Ttﬁ ‘:-‘dfl Fide 5
1. q

LIMESTONE

4.00F 57.9¢

5.00- 56.9

at F1. 56.1 core recovery 99% '
1 'b 24 /1 5.7% 56.19

LIMESTONE

i { core recovery 100%

&
IIIII L L T T T T I T T IO IIICF ENNANNNEERENRE NN NEEE

L 6.57+ 55.39
Bottom of hole :L
| 9 50 ‘llh
I WATER CONTENT " | PLATE
% TENEUR EN EAV PLADUE
B rorpa—) L
P LIQUID LiNT . .
® ing Hiemei— S 13
ECuPERE LIMITE 0F pLasTiciTE~ (D




SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

0. 8 ASSOCIES LTEE
NEERS - INGENIEURS CONSEILS

Holland and Spencer

AWA CANADA SE26aT
ACE (ZERO DEPTH) 61.73 m pare May 28 & June 3,86 [ HOLE =
JR ZEROD) btk e 3 TE FORAGE -
See Pla 2 & Test Pit 86-11
N 195" E 9
E Z‘ OF SO, = § £ : ‘
-§!§ DESCRIPTION & 200 Eg [ 5 ¢ P
EFE E : :.' i 2 Chate Libre _ . ___ __ Drap
b :-"3'8 u i = E & l; Mo Casing - Sﬂu.Tuhn
é“ i % s § g d E --lcrr::__t._nln.nnl
»n n W [ 4 A & PR —

_ Ground Surfneazl\llvuu du Sol 0o * 61373 [—Cruseiaveman Gieuitementtinei=

\asprALT 4— [FILL = ciushéed Stone g-gg :gi'g;

' FILL - sand & ashes with ) ) =
some metal wood & pieces -
of electric wire [ |

of pit] —— 1.15 f 60.58 ]
E1.60 Olﬁ =+ LIMESTONE [
T prednight [wWater \Tepe 1
BY.| 5¢/G9 r‘ o
core recovery 95% ]
2.66| 59.07 —
LIMESTONE |
core recovery l1l00% =
— 4.16F 57.57 ]
LIMESTONE [
éore recm}ery 93% N
— 5.68} 56.05 |
LIMESTONE »
core -recovery 100% 6.20l 55.53 ]
LBottom of hole [
FA :L 0 J 1o |
WATER CONTENT * ! PLATE
%« TENEUR EN EAU PLAGUE
ey,
MaTURELLE ©| Ne.
L:::.'l": l::“gomnné &
L —
MN RECUPE'R o PLASTIC LIMIT ‘4
E LiaiTe oF prasticmi— &




5STIE GENEST MIDDLEMISS

'£8 LTD. BASSOCIES LTEE
G ENGINEERS - INGENIEURS CONSEILS

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

OTTAWA CANADA o€ 2o
i:f;{::'zm" e 61.67 m pave May 30 & June 2,86 :g;f\GE No.
o See Plate No. 2 & Test Pit 86-12

N 224 E 47
| s bing-ar— =Rl .
P12 DESCRIPTION °F %ot 5
iis E DU SOL Ei‘ . E £ Mortess — _______ __ __NHemmar
113 z . S E g Shuts Libre._ . _
'E‘-‘ﬁ A 5 i E] z w No Casing - Sans Tubage
SE . ; g Eg o E Borre..__ | Dio. Red
. £ B Sround Surfucalmvuu du Sol e ? Seupe l-l.nu ";- o s : :; |-| “L-I.F N
FILL sand & crushed 0 61.67
stone with a trace of —
of pit metal & ashes 0.52 L 61.15 -
LIMESTONE .
core recovery 54% 1.02 F60.65 ~
LIMESTONE -
core recovery 60% . ]
- 2.52}59.15 —
s ﬁ‘{atjf - 1lle ij‘ :JrnéF 4},85_:
1 | —
LIMESTONE -l L |
- Bore recovery 91% =
4,02 57.65 [}
| |
LIMESTONE [
e recovery 85% H
5.57| 56.10 =
bttom of hole u
o zL 80 s 19C_|
) TJWATER CONTENT * | PLATE
% TENEUR EN EAU PLAQUE
NATURELLE o[ Ne.
LIQuiD LIMIT . G
LIMITE DE LIGUIDFITE -~ l5
PLASTIC LIMIT
LINITE OF PLASTICITE—~ &




SOIL PROFILE 8 TEST SUMMARIES

PROFiL SOUTERRAIN ET RESUME DES ESSAIS

NG ENGINEERS - INGENIEURS CONSEILS

Holland and Spencer

 OTTAWA CANADA R
ROUND SURFACE {ZERO DEPTH) s 4.86 HOLE
{EROFONDEUR ZERO) 261'73 2 pargMay 30 & June 4, FORAGE Ne.
See Plate No, & Test Pig §§§2£:
N 198 E _S
4 a - . 2 . —Vanetont P Siirigaie .
§ef Z|  DESCRIPTION Oy sor ES z € P —
s3 2 5 . . : & E 2 Chuts Libre . __ __Drep
:,E 3 o ; E g l; MeCasing - Sans Tubage
é':‘: ; E E 15. d Borre . _Dia. Red
= - 2 —ﬂmﬂmm
— Ground SHrfanvanuu du Sol 0* 61 . 73] -srerecao o P R
FILL - topsoil -
P 0.20} 61.53 =
FILL - sand & gravel with =
a trace of ashes & metal —
cdom of pit 0.80} 60.93 J. |
= aticlr .].ével J é BlLag [
], | 7 ]
LIMESTONE ad »
core recovery 86% -
2.32F 59.41 ) :4
LIMESTONE -
core recovery 100% ]
3.82 157,91 N
LIMESTONE )
core recovery 61% —
4.72157.01 o
LIMESTONE ]
Core recovery 94% =
L 5.80F 55.93 ]
Bottom of hole -
o 2h 1. J; 10 |
WATER CONTENT PLATE
% TENEUR EN EAU PLAGUE
NATORELLE @[ Ne.
LIOUID LT .
L LIMITE DE LHUWDITE ——— G ‘ 6
PLASTIC LIMIT
— LINITE DE pLAsTIETE — £




SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

OCIES LTEE
. INGENIEURS CONSEILS Holland and Spencer

A CANADA ___ SeaeB87
_%5‘13._!!1__ pare May 30, 1986 mm No.
Test Pit
N 60 E 00
z" OF s0IL 28 E : - :
DESCR'PTION oY soL E-E E E Morreow . __Hommer
x . 2 - a Chute Libra_ . __Brop
5 z E E w NaCauing - Sons Tubags
5 E £ ) 2 Barre Cia. Red
§: Eg | @ =
8 Ground Suﬁacllﬂlvuu du Soi 5 E 61.43 £ _W“”m R
FILL - topsoll 0.30[61.13 E
FILL - sand & gravel with -
some topsoil brick & [
concrete blocks with a —
little metal ashes & glass —
2.00459.43 -
LBcrl:tc:rn of pit on rock -
03 -
[+ 5w z =
3 |
5 / ) @ =
< // 0]
/] E: ]
A -
& =
o [
r 2 |
A 5 —
. 3 =
;9 =
A"
7 = —
by -
72 ]
A =
4
y 3 m
NT S _ ]
o A 1] ks 1og; |
WATER CONTENT * | PLATE
*4 TENEUR EN EAU PLAQUE
B sty O No.
4 SORE RECOVERY Lauin Lk i o}
.‘-';1' ._I RECUFERE’E , . LIMITE DE LIAUIDITE— 24
- EECOVERY - NoN RECUPERE ::-:rrvtlcu:|=3:ﬂc17i— &




T

hosng GENEST MIDDLEMISS

r_ES\WHATES LTD. @ ASSOCIES LTEE
CONY ULTlNG ENGINEERS - INGENIEURS CONSEILS

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES £SSAIS

Holland ans Spencer

- OTTAWA CANADA | Seaees
TIO ROUND SURFACE (ZERO DEPTH) . g HOLE
: 0:0: L ONDEUR ZERD) 61.37 m pAaTE __ May 30, 1986 . : No.
See Plate No. 2 wTest Pit
i N 90 E 00
: z.g' OF SoIL ] g E : 5% Somssnlins
§ 'i !g i DESCRIPTION ., .o §'§ z : Mortem —— . _ Hammar
SN IR
e ési g 5 §§ : oz Barre . — —Dia. Red
5 nEe around surl‘uo;mvuu du Sof 0 [ 61.37 |- _W .
FILL - topsoil : E
—1 0.30 61,07 ~
FILL - sand gravel &
topsoil with some brick n
metal concrete blocks C
wood glass & a little =
organic material —
L 1.85} 59.52 -
Bottom of pit on rock —
. % E
S —
: —
;B —
(g ..
2 -
§ K
/3 m
g ||
z [
g ]
a
© -
2 -
b |
b -
:'l u
( -
3 [ ]
u
L n
lal 2 1) I wo |
WATER CONTENT * | PLATE
“/o TENEUR EN EAU PLAGUE
NATURELLE Q| No.
LIGUID LIMIT E
LIMITE DE I.lGUlDITE—
PLASTIC LIMIT A 25
LIMITE DE PI-AI!'I'IEITI'—




TES LTD. BASSOCIES LTEE
\G ENGINEERS - INGENIEURS CONSEILS

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

WA CANADA
OTTA . | SER6ST
61.91 m pate May 26, 1986 HoLE o
See Plate No. 2 Te%st pit
N 90 E 30
o —rohlag-c= —Sondagegu—
£ 2 OF SoiL H E et e
i! § _ DESCR'PT'ON DU SoL E'E s E Marteow . __ Hammar
H g H g ; : . £ 2 Chuts Libre _ . _
_:lis u ; ;ﬁ a g No Casing - Sons Tubage
Sk P k2 4 2 Barre_______ Dia. Red
& 3 Iz §'5 T
- (AR Ground Surl'uuzmvun'lu Sol = " Wﬂ”“!m."
0 61.91 =
FILL - sand & organic B
material with some ashes [
brick broken rock & I
"'-I'i boulders
El. 60.71 —¥ —
2.05f 59.86 ~
Bottom of pit on rock [
5w :
£ / -
tn
N -
NT-S =
o 2L 1] 7 10C_|
WATER CONTENT PLATE
“/e TENEUR EN EAU PLAQUE
mATURELLE O No.
LIouiD L
e o wowniré—
PLASTIC LIMIT . A 26
LIMITE DE PLASTICITE —




ROSTIE GENEST M!D‘D LEMISS
IATES LTD. 8ASSOCIES LTEE

NSULTING ENGINEERS - INGENIEURS CONSEILS
; OTTAWA CANADA

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

— SER 68+
\ROUND SURFACE (2ERO DEPTH) 61.25 c
(PROFONDEUR ZERQ) a0 T pate _May 29, 1986 HOEE: Ne.
RLtrRe See Plate No. 2 FORAGE:
Test Pit
N 120 E 00
H $ & ~VemsTear : ;
] =Eenui-su—Soissemeire—
] =< OF S0iL u& E
i P '§ i DESCRIPTION oy gor E-g z e Mactem P—
. ﬁg 7 g ’ : : e 3 Chate Libra,_______ __;
" ‘.i‘? e ;§ & g Me Casing - Sanw Tubege
é"i 5 < E §- i Barre . _ _Dia. Red
L E R Sround Surface , Nivecu du Sol .0 & 61.25 |- 'W .
—ELhl = Crusied SLOme 0.10} 61,15 E
FILL - sand gravel & ‘ -
topsoil with some brick
metal ashes & boulders F
& a little cloth & glass -
L 1.95} 59,30 —
Bottom of pit on rock E

BN

\HRE

T

o LA AL L

WATER CONTENT " | PLATE
%= TENEUR EN EAU PLAQUE
NATURAL

MATURELLE ©[ Ne.
LIQUID LIMIT .

LIMITE DE LIQUIDITE ~—— B 27
PLASTIC LIMIT .

LIMITE DE PLASTICITE— é




SOIL PROFILE & TEST SUMMARIES

i
Lalk
s -

ROSTIE GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

|ATES LTD. 8 ASSOCIES LTEE
LTING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

Holland and Spencer

LIMITE DE PLASTICHE — &

—5 SERe8F
—E RFACE (ZERO DEPTH) A
'- ftﬁzﬁo’:nzun ZERO} 62.85 m pare _May 28, 1986 W'm No.
=y - _See Plate No, 2 A
. Test Pit
N 120 E 30 _
: 26 OF SOIL s £ E e ' ‘
;!3 iy DESCRIPTION By soL E-E E £ Mortesw . _ Hammer
2% H : e = 2 Chute Uibra B
;ié o é E§ E [} o Casing - Sens Tubage
El.é ; ; E§ & z Barra_.._______Dio. Rad
< O [-]
= e Ground Surfece 4 Nivegu du Sol 0n s 62,05 | —cees W'f
ETRL gi%—&—ansﬂeaggg%%—mh— 0.10 } 61,95 -
some ashes & a little B
wood brick & topsoil —
; 0.50f 61.55 ~
il medium dense coarse SAND —
w & GRAVEL with some C
bolilders up to 0.6 m dia. -
3 L 1.58} 60.47 —
f!‘: Bottom of pit on rock [
||
o 25 0 ’ 156 |
WATER CONTENT PLATE
% TENEUR EN EAV PLAQUE
NATURELE O [ No.
t::l.llﬂ LiMIT : E
S ek 28




SOIL PROFILE & TEST SUMMARIES

EiéTlE GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

ATES LTD. 8 ASSOCIES LTEE
TING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

Holland and Spencer

i SEQRHT
=== FACE {ZERO DEFTH) : A
'E'.I‘%l:i:erosuuo"sun ZERO) ' 62.24 m parg _May 26, 1986 dﬁ&% No.
= See Plate No, 2 Test Pit
N 120 E 120
°. - —Froking-er— —Behduge-on— .
. W —None—Foar- —EooaborBioesinre—
: § (2 DESCRIPTION °OF SOt BE | &,
: E i i _ DU SoL «3 -3 B e Hemmar
: E a § gy~ : < Chuta Libre ______ . _|
- _,58 w E ;Q a I; mr.--u..-sm'rn-u
: E é iz_‘ ; EE dz Barre__ . __ _.Dia. Aise
2 = e e T ALD cmards Y Frv- oy
S - - Ground Slll'fﬂcll Niveau du Sol ot 62, 24 -Sourncanemen Risistence se-Cionitioment thmat—
FILL - sand & clay with n
some wood brick & —
concrete |
—— — 1.70F 60.54 F
i ORGANIC material ]
_ 2,45 59.79
z—Eoi:-t:om of pit on rock

o LA

e

. FIIH L I T I T IRRANNAEENENANE NN

WATER CONTENT PLATE
“/a TENEUR EN EAU PLAGUE
NATURAL

NATURELLE 0 No.

LIQUID LT . o}
LIMITE DE LIOUIDITE —
PLASTIC LIMIT A
LINITE DE PLASTICITE—

29




| ggTIE GENEST MIDDLEMISS

'OCIATES LTD. 8 ASSOCIES LTEE
ﬂrULTING ENGINEERS - INGENIEURS CONSEILS

SOI. PROFILE BTEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

N.T.S.

L15!0'!:1:.om of pit'on rock

WA CANADA
OTTA SEIRBF
SURFACE {ZERCG DEPTH) R
?:o:'::‘:t:?rouoaun ZERO) 61.74 m _ pare May 30, 1986 mmﬁeg No.
See Plate No. 2 P
Test Pit
N 150 E Q0
. § 3 DESCRIPTION °F %ot E | e = oo
£ i! = z buU SoL 5'# 5 E Lorl E—— T
-_;E_.: £33 5 - z . E 3 Chate Libre ___ _ __]
& . _..3 - Eg a w Hu Casing - Sons Tubags
3 =z ' J E £ = - = Barrs 1]
~ - i E 5 E g gz fetore——_—._ a. Red
) X " w . Ground §mfncc Nivaau du Sol Oﬂ £ 61.74 | = j!‘.“"""“-"“’"‘"*""""'“""mu
’ TG = CEURRSY ©eore 0.10 | 61.64 -
A FILL - sand gravel & -
topsoil with some brick —
& ashes & a little metal —
& glass -
1.25F 60.49 —
—!

RSN

FTT

LETT

L]

HAENEEEN

111

LD

ML

ANNAEANNEENRER

WATER CONTENT

%/ TENEUR EN EAU
NATURAL

NATURELLE ©
LIGuID LoaT o]
LINITE DE LiQUIDITE—

PLASTIC LIMIT A
LIMITE DE PLASTICITE —

PLATE
PLAQUE

Ne.
30




e

cROSTIE GENEST MIDDLEMISS
|8 ASSOCIATES LTD. sAssoczé§ LTEE

" GONSULTING ENGINEERS - INGENIEURS CONSEILS
e OTTAWA CANADA

e

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland ang Spencer

URFACE {ZERO DEPTH) —SFAGRT
OF SROUND 3 2 61.96 m May 28, 1986 HOLE
.pu 830L (PROFONDEUR ZERO) . DATE _" 52 <49, Ne.
il See Plate No, 2 FoRAGE-
Test Pit
50 = 30
H g w i “Vene-Fosr— —;u:l-:u-nnn-'ﬂu—
* = = OF $oiL ye E
§ i,—! g = DESCR'PT'ON DU SOL E.; E € Morngy & E WEESUS
= i H s .E. ? 3 - :g' : 3 Chate Libre _ _____ __Brep
3 o L u E -1 g NaCaung - Soms Tubage
: El. i i § E g l-“l E Barre_.___ ___ Dia. Rad
- o Ground Surfacs -, Niveau du Sol SE 61.96 |-cous ';e-— A3G-amorsbaerditengthiined
FILL = ET%EH-E‘E'GHE
— 0.10}61.86
1 FILL - sand & gravel with -
some wood ashes metal &
brick e
1.00}-60.96 “
d b ovel |-
rock removed by sh 1.14}-60.82 -
Bottom of pit on rock o

FHII NEERENANEAENENIENR HANREENANRENNE RN NEREERE

LT

WATER CONTENT PLATE
%= TENEUR EN EAU PLAQUE
NATURAL

NATURELLE © | No.
LIQUID LIMIT )

Limive o LouitE— [

PLASTIC LIMIT 3]

LIMITE BE PLASTICITE— a




ROSTIE GENEST MIDDLEMISS
OCIATES LTD. 8ASSOCIES LTEE
M_sui_flus ENGINEERS - INGENIEURS CONSEILS

OTTAWA CANADA

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

‘Holland and Spencer

SFa0e&F

p OFONDEUR ZER
SoL.(PR See Plate No.

e SURFACE (ZERO DEPTH) .
oF SMOUND -’ 61.50 n paTE May 26, 1986 TSty

Test Pit
N 150 E 120

TS,

L Bottom of pit on rocl%

5 Zo' OF SoiL H (3 = =
§ P § . DESCRIPTION ey Eg z e a0 DI
o - E H 3 ) 2z k3 Chuts Libre _____ __Drep
- -'3 8 s E = § a ;l Ne Coslny - Sons Tubags
éa E . ; H EE oz Berrs._ . __ _Diu Red
e L Sround Surface , Niveau du Sot “ E _ —lemssS0amargs ey
. { Seenn/acemeuRisistanee ve-Clositiomentiiei—
0 61.50
0 FILL - topscil sand
gravel bricks & pieces
of wood
at 'L* _ 1.3% 60.25
El. 60.200 | ORGANIC material 1.6d 59.95

AL

i

WATER CONTENT
% TENEUR EN EAU

NATURAL
MATURELLE o

LIGUID LT :
LIMITE BE LouirTé— L1
PLASTIC LiMiT

LiNITE DE pLAsTIETE— O

PLATE
PLAQUE

No.
32




SOIL PROFILE B TEST SUMMARIES

”'F" OSTlE GENEST MIDDLEMISS . PROFIL SOUTERRAIN ET RESUME DES ESSAIS

SULTING ENGINEERS - INGENIEURS CONSEILS Holland and Spencer

|«
| : OTTAWA CANADA S E2c07
% OF SROUND SURFACE (ZERO DEPTH) 61.67 m - ! HOEE- No
ONDEUR ZERO) —May 29, 1986 | EORACE C
| BU' SOL (PROF See Plate No. 2 Test Pit
N 150 E 150
£ g : OF soIL u g E o = e
g | < DESCRIPTION EE | = e Mertomy — . amornr
g2 DU soL a8 g
- 7L g . S k3 Chuts Libre _______Drop
] 23 | s E w WsCoing - Sens Tubags
iéé ! E EE d -;— Bares — — — __ __Dla. Rad
- 3 z F-E P PO Iy
* |s< @round Surface Niveau du Sol 0k . 61.67( <o P e e e
I 3 P “Taster svoe 0.10} 61.57 F
FILL - topsoll & sand -
with some broken rock
ashes metal & glass —
L 1.80. 60.87 u
Bottom of pit on rock [
AT
& *
N-T'S. —
o 25 50 s oo ]
WATER CONTENT | PLATE
*/e TENEUR EN EAU PLAQUE
:::-::::tu . © No.
LIQUID LIMIT
LIMITE DE LIGUIDITE— E 33
PLASTIC LIMiT &
LIMITE DE PI..AST!CITE—




QSTIE GENEST MIDDLEMISS
JCIATES LTD. 8 ASSOCIES LTEE
LTING ENGINEERS - INGENIEURS CONSEILS

¥

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

. Holland and Spencer

OTTAWA CANADA
' E {ZERO DEPTH) 2687
IROUND SURFAC 62,37 y 28 HoLE
T el FDHBE“R ZERO) . I DATE Ma. 28 I 1986 N..
ey See Plate No, 2 = EORAGE:
I Test Pit
N 180 E 30
£ ] - Vanr-Faot- e e Sinasmten—
N 2 OF SoIL e €
§!§ l DESCRIPTION DU SOL E.g z £ e L R
; & E H 3 ’ ; - '.; 3 Chate Libra _ . __ __Drep
; =§§ w E EE g W Mo Coning - Sans Tubage
l i i % 5 £ é l.-u‘ = Borre . _Dia. Red
| , = il Ground:um:. Niveou du Sol ?)E 6237 |-sees ~Blvwas30smerthosrbirmnginiabor
SiE FILL = Sroened STane —— 1 ;10T 6o 27 5
FILL - sand gravel & N
topsoil with some ashes C
brick broken rock metal -
& wood -
LB 1.80 60.57 n
; ottom of pit on rock -
| |
i -
i )
: B
¥ ]
M-To s —red
-
] zL 80 'J 0G|
WATER CONTENT PLATE
*% TENEUR EN EAU PLAQUE
:::3::::.; @] No.
LIQUID LiMiT
LIMITE DE Licuiomé— [ 234
PLASTIC LIMIT
- LINTTE B pLasmicimE— &




SOIL PROFILE B TEST SUMMARIES

' McROSTIE GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

| aaSSOCIATES LTD. BASSOCIES LTEE
[CONSULTING ENGINEERS - INGENIEURS CONSEILS Holland and Spencer
OTTAWA CANADA SE2687

N OF GROUND SURFACE (ZERO DEPTH) ' oL
[ ﬂ%’:gosm. {PROFONDEUR ZEROD) 61.73 m pate May 30, 1986 FORAGE Ne.
4 See Plate No.. 2 "
a Test Pit
N 180 E 82
. —Praiivgae= =R —
H = OF SOIL g g E :
: P ~|  DESCRIPTION o020l EE z e S
iz 3 ] : 2e k2 Chure Libre _ . _ __Drep
,E - _;g o w g z § & l;l MeCasimg - Sone Tubage
a 51 é § é | E g d E Barre Dio. Red
Ground surfoe-I Nivaagu du Sai ox G1.73 /| -sewpere R o "' eRal
FILL - topsoll
T - 0.20} 61.53 -
FILL - fine sand with a =
little metal & brick
L 0.70F B1.03 -
Bottom of pit on rock n
o zL 80 s | 1ou |
WATER CONTENT " { PLATE
*« TENEUR EN €AY PLAQUE
NaTURELLE — ©| Ne.
LIGUID LIMIT
LIMITE DE LiouoiTE— |
FLASTIC LIMIT . 35
LIMITE DE PLASTICITE— é




MgROSTIE GENEST MIDDLEMISS
B ASSOCIATES LTD. 8 ASSOCIES LTEE
CONSULTING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

SOIL PROFILE 8 TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSA(S

Helland ans Spencer

StRHT

3 OF SROUND SURFACE (ZERO DEPTH) . =
4 SOL (PROFONDEUR ZERO} . - 62.06 m paTE May 29, 1986 EARAGE: No.
— Test Pit
N180 ® 110
i 2° OF 80 zf E = ==
1L w
; § 8 d DESCRIPTION OF 3o EE 3 = T
-? a el 4 re
asf |, é g5 | 2 & e e i L
El. .'. i_‘ < :g -t P Barre . ____ Dia, Red
i é 33 gE “E —Bivessi0emers :
n . hoor-StrengihiaPei—
ut around-SHrl'ueozNivun du Sol o* 62,06 | Serecaa Re ClastHoment-HePaj—
FILL - topsoil
— 0.25 61.81 =
FILL - fine gand g EE -
Ol — 0.50 fF61.
L L]
oose coarse SAND & —] 0.58 " 61.48 —
GRAVEL —J 0.90}|61.16 )
medium dense sandy TILL ]
with a few boulders up ]
to 0.45 m dia. ]
i -
E 2.30}59.76 [
Bottom of pit on rock —
-
o A 20 J [
WATER GONTENT "l PLATE
% TENEUR EN EAU PLAQUE
NATURELLE ©| No.
LiouID LT
LiaITE BE LioworrE— L 16
PLASTIC LIaT
LUMITE o PLAsTIEITE— O
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~ McROSTIE GENEST MIDDLEMISS

| g ASSOCIATES LTD. 8 ASSOCIES LTEE

| ZONSULTING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

SOIL PROFILE & TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

Holland and Spencer

SERHF

"+ioN OF GROUND SURFACE (ZERO DEPTH) . e
'l%':losoupnorouuun ZERO) 61.14 m pate May 29, 1986 No.
- See Plate No. 2 m.
— ' = Test Pit
N 210 _E 6
5 26 OF SOIL g8 E - i .
E ¥E )
g - § i DESCRIPTION ' .o EE | z ¢ —— -
£58 N 3 g E 3 ShateLibre o _| Brsn
£ a2 J,. 2 ES E w NuCating - Sone Tubage
: E'-' M : E E g ] e Borre .. _____ __Dia. Red
w £ =z z LS e Z
H s around Surt - . &g P
ou ace 4 Niveou du So ot 61 . 14| ~cousesrs - . =
ALl = 5‘-’—“5@“——0‘1‘3 —— 0.10fF 61.04
FILL - sand & gravel with ~
gome ashes broken rock
brick & metal -
LB 1.00 60.14 —
ottom of pit on rock .
L]
,:L -
l 20 L o]
WATER CONTENT PLATE
*/= TENEUR EN EAU PLAQUE
NATURELLE Q| Ne.
LIGUID LIMIT .
LIMITE DE LIQUIDITE ~—— E 3'7
PLASTIC LIMIT
LiniTE OE pLasmeiTE— O




IMcROSTIE GENEST MIDDLEMISS
B ASSOCIATES LTD. 8 ASSOCIES LTEE
CONSULTING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSpus

Holland and Spencer

SEReBTF

UND SURFACE {ZERO DEPTH) -
wo:o:“&noronozua ZERO) 62.38 pate May 28, 1986 HHoLE No.
See Plate No,. 2 m
Test Pit -
_ N 210 E 35
$ 2‘ OF SOIL g E E : O
e : is % i DESCRIPTION [ 3o EE | z ¢ i R
\ i E;E L - 451 g : LA E = Chuis Libro____ __Brep
ii tia ":E? -'g ig a l;l e Cauing ~ Sone Tubage
L 5‘§ ; s E E az Saree — . Dia. And
o W H . .
il Ground Surfucolulvuu du Sol 0 H 62,38 | cn =WL
i FILL - topsoil
0.30F62.08
FILL - sand & gravel
with some broken rock
brick metal wood glass
i & topsoil i
L 1.80 60.58
Bottom of pit on rock i
<5 [
N.T.S n
o
I-.,
(] !L ] 'Hl' "I‘.a:
WATER CONTENT PLATE
% TENEUR EN EAU PLAQUE
NaTURELLE O No.
LIGUID LIMIT
LIMITE DE udumn’l:*-— E
PLASTIC LIMIT : 38
l-lﬂl'r! DE FL‘S“:'“—' é




ROSTIE GENEST MIDDLEMISS
SOCIATES LTD. BASSOCIES LTEE
EONSULTING ENGINEERS - INGENIEURS CONSEILS
T OTTAWA CANADA

SOl PROFILE g TEST SUMMARIES

PROFIL SOUTERRAIN T RESUME DES Essals

Holland and Spencer

SFReBT
2€ SROUND SURFACE (ZERO DEPTH) 61.73 m May 30, 1986 “HOLE-
801 {PROFONDEUR ZEROQ) C DATE — ®ornse- No.
= S_e_g Plate NO. 2 — Test Pit
N 210 E 60
£ zd OF SOIL gé & ‘
i‘ § DESCRIPTION DU soL EE E £ Morteos e Nemmer
- H = 4 ° oty e 3
S5 8 § = £« Chute I.Ihu_____._
:‘E s " E ; § a g NeCasing - Sonp Tubage
E:é g E § g d E _-Jhrr:-_‘..._...__nl- Red
~ L Ground Surfuelz Niveau du Sa) 0 f 61. 73 —su..J;e-: Hiviats _;. it ":==.':. o
FILL - crushed stone
0.25 -61.48 o
FILL - topsoil i
FILL - ti1] with a trace | 0-47 [61.26 -
of brick & metal 0.86 | 60.87 a
Bottom of pit on rock m

L1

HRA

§Il!l LI ITTT T LU TITTTTIOTT i T

UL

WATER CONTENT PLATE
*= TENEUR EN EAY PLAQUE
NATURAL .

watuneLe —— @ | No.
LI Limir i

LIMITE 02 Liouoiré— L

PLASTIC Linit 33

LIMITE OF pLAsTICITE— D
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SOIL PROFILE BTEST SUMMARIES

IcROSTIE GENEST MIDDLEMISS

| _PROFIL SOUTERRAIN ET RESUME DES ESSAIS

8 ASSOCIATES LTD. 8 ASSOCIES LTEE
CONSULTING ENGINEERS - INGENIEURS CONSEILS
OTTAWA CANADA

Holland ang Spencer

SERTF

L

Bottom of pit on rock

Z

200 m

N-Tl S.

60,72

T ND SURFACE (ZERO DEPTH) '
%F'o:nt;:oronosun ZERO) 61.82 m oare _May 30, 1986 HILE No.
= See Plate No, 2 EOusE
- Test Pit
N 210 E 82 .
5 g " i —anooom —;nl-:-lu-—-on-
. & = OF SOIL 8 & E
ié:.: 5 DESCR_'PTION DU soL Eg’ E E Morteow. . ___ ___ _ Mammer
sg a g - : .'g .i 2 Lhete Librs ___ _ __Dewp
i (4 =8 [ gy Mo Cony - ks Tabins
&'-i E 5 EE d = Barre . ____ _ Dia_Red
& o Ground Surl‘oecz Niveau du Sol BE 61.82 | caupirireiioemertucarSnensrtisiei—
FILL - topsoil
~— 0.20} 61.62 E
FILYL, - medium sand with =
a piece of concrete ] =
pipe & a trace of metal :
1.10

Tt

L]

LA TITTTT

LI1T

LLET

!

L

WATER CONTENT PLATE
“% TENEUR EN EAU PLAQUE
NATURAL

HATURELLE O | No.
Liaum LiMiT i

LIMITE DE LibuiorrE— L2 40

PLASTIC LiMIT

LIMITE 52 pLAsTICIE — D



OSTIE GENEST MIDDLEMISS

SOIL PROFILE B TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

€5 LTD. 8 ASSOCIES LTEE
ﬁs ENGINEERS - INGENIEURS CONSEILS

Holland and Spencer

OTTAWA CANADA SEaee
DUND SURFACE igeno pEETUP 61.71 m paTe May 30, 1986 HOLE: No.
PROFONDELR Z EORAGE:
EreroN See Plate No. 2 Test Pit
N234 E 60
£ $ OF SoIL ] E 3 :
; § = DESCRIPTION | oot EE z = P
- ; g E- H . : g. 'i 3 Chute Libra_____ ___Drep
s | M| s S EE | e
E:}; ; E Eé d = rre . . _Dig Red
= ag —Moss£ 30000t EnousSrrangihiibei—
= |s& Ground Surface Nivaau du Soi Oi 61 .71 —Courersvem s vo-Clasiiiement that—
FILL - topsoil & sand
with a trace of metal
brick & ashes m
3 0.75F 60.96 L

LBc:»ttom of pit on rock

LT

LT

ELT]

T T IOOIOTIT T

1L

50 7
WATER CONTENT PLATE
e TENEUR EN EAU ] PLAQUE
NATURAL
NATURELLE 0| No.
LIouio LiMit . o
LIMITE DE LIGUIDITE — 41
PLASTIC LiMiT

LINITE 0F pLAsTICITE— (D




SOIL PROFILE B TEST SUMMARIES

ROSTIE GENEST MIDDLEMISS

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

OCIATES LTD. 8ASSOCIES LTEE
LTING ENGINEERS - INGENIEURS CONSEILS

Holland and Spencer

LBottom of pit on rock

OTTAWA CANADA SFRL8F
T T e .
Q
N See Plate No, 2 Test Dpit
N 235 F 84
H g OF SoIL 2 g g ' - .
3 | < DESCRIPTION or SOt £ | 2 e Mortee —_____ Hommer
i% H x . 2 2 e Chute Libis_ ____ _ |
&% % 3 = S w Mo Casing - Zans Tubage
'é‘z ? 5 :8- E gﬂ l# 5 Barre ____ _ __ _Dia. Red
i ¥ e
0 ground Surfucozmvuu du Sol o*& 62 .17 | ~seupssana i ClariHementbiiei—
: FILL - topsoil : e
: a-20}) 61,87 g -
FILL - sand gravel & ‘
topscil with a trace of —
brick & metal ]
I et 1.07

L]

(:]

AU

)

FOT T T T T T

WATER CONTENT

s TENEUR EN EAUV
NATURAL . o
NATURELLE

LIouID LMy . o]
LIMITE DE LIGUIDITE—

PLASTIC LiMIT _A
LIMITE DE PLASTICITE—

PLATE
PLAQUE

Nﬂa
42




SOIL PROFILE B TEST SUMMARIES
PROFIL SOUTERRAIN ET RESUME DES ESSAIS

] ..": e ENGINEERS - INGENIEURS CONSEILS Holland and Spencer

OTTAWA CANADA s Y
' (ZERO DEPTH) ' ; SE268F
:m:‘:::::::ezzﬂm 62.11 m DATE May 30, 1986 oL . N‘_
See Plate No, 2 Tel OSI tmsPEit
) N 240 E 115
£ 2 OF s0IL g8 E =
igg .| oescRwTion Siooh £E zE A ———
: 5F H z k - Shute Librs_ . _ _Brep
838 . a E § gu Mo Casing - Sans Tubage
E‘Ei ; E E E d E Bemre . __ __ __ Dia. Red
- EE Sround Surfaelzﬂlvuu du Sol BE 62.11 P PWW_,
FILL - topsoil ‘
F 0.20 F61.91
FILL - sand & gravel with
gome ashes brick wood
metal asphalt & glass
0.95 [ 61.16
boulders up to 0.6 m dia..
in dense sandy TILL
L ' 1.80 60.31
Bottom of pit on rock

N

NTS.

T T T T I T T T T I T T o T o o T

o .L 1) e

WATER CONTENT " I PLATE
% TENEUR EN EAY PLAQUE
NATURAL .

NATURELLE - o No.

LIGUID LmIT
{ vemrrE DE LIGUIDITE—— B 43
PLASTIC LIMIT

LIMITE DE PLASTICITE— A




Holland and Spencer Avenues, Beech Foundry Site, Rock Elevations
McRostie Genest Middlemiss
June 6, 1984
(Report No. SF-2481)
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McROSTIE GENEST MIDDLEMISS SOIL PROFILE & TEST SUMMARIES

& ASSOCIATES LTD. & ASSOCIES LTEE PROFIL SOUTERRAIN ET RESUME DES ESSAIS

CON ~ INGE
SULTING ENGINEERS NIEURS CONSEILS St S S
OTTAWA CANADA SF 248\
ELEVATION OF GROUND SURFACE (ZERO DEP . 3
NIVEAU DU SOL (PROFONDEUR ZERO) T} o DATE AL 1o EERAGE "0-
NOTES 2 (e¢. 206.4Y ) GEODETIE /7Y OF nomts AR 0¥ MolTHERT coRWEE OF 05 SPeRLy
GYROSCOPE GLDG. AT SHTHAETT coRWek or Frrtciyiic 73 Aa et TEST A L
7 - 8| g | Pve e TRk magung: Ema = FROBING OR— S ONDAGE DL
o = Sce F SOI =0 “VANE-FESF- ESSAl-At-MEtHINET
2 :'2« = £ Io5s DESCRIPTION DU§OL ea| . NO CASING
YN e T 556’ : L:l o 3 |MARTEAU----HAMMER| 5ANS TUBAGE
e 8 Eg| 2 s SsFas| S €8 § & |CHUTELIBRE---DROP|gaRRE.---- DIA. ROD
SN SR N I £3 52
SERY |Af S Fi|eE 5| i T | SLON/FOOTORSHEARSTRENGTH-IGE.
a2 = ;? S | Ground Surfccov Niveau du Sol °£ WM'W
o' 2os.2
i - fFrLl—
SHID | GRRAEE,
£ ASHES att7TH
F Some e, i
I =1 Wo aa’ G-MS:{ -
g 1 7 srex i
L | SeteH T wﬁm%
' L S'cfd'ﬁﬂié' 7 - — 6' L /99.2
&L 1972 BeozZos o~ pPr7 }
o Kook
’C
5
- i
o
L] — _rJ_ -
B WATER CONTENT PLATE
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NATURAL G)
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| | [MGROSTIE GENEST MIDDLEMISS

& ASSOCIATES LTD. & ASSOCIES LTEE
CONSULTING ENGINEERS - INGENIEURS CONSEILS

SOIL PROFILE & TEST SUMMARIES

PROFIL SOUTERRAIN ET RESUME DES ESSAIS

S EL ST

OTTAWA CANADA SF a%el
ELEVATION OF GROUND SURFACE (ZER PTH _
NIVEAU DU sOL (FROFONDEUR ZERo) <0 PEPTH) 2903.9 paTE_MAY "/’V st s No.
NOTES SEE Lefi7E A2 ISPy
EST
- & g FROBING—OR— SoNDAGE S |
- e -
eos | .. o |5ci| Z | DESCRIPTION OF SOIL 58 YANETFEST— SN E NET
E: ;":: ] Eu_- ..'E“‘.j-g’gg - Ll uf':-'_ § > |MARTEAU----HAMMER s}‘u%%sa'k“és
i-ﬁ H E& o 2] E gE“?i;- 2 €3| § ¢ |CHUTELIBRE---DROP|BARRE-----DIA. ROD
D= o By 0 = = - >
5;&.‘6" -EEM ;f¥ s _;‘E '§,§ ,ﬁz BLOWS/FOOT-OR-SHEAR-STRENSTHICSF.
it W 218 & | Ground Surface o Niveau du Sol |2 2 WWSH AETANCENY, Jerrena-
o=z, _5‘5'-'; R80T =37
[+ -1 -
SorD et s 7
E 1 So~»e 64197/ -
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2 s L/989
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Bo77as? o, F/ 7_/

-

26'
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M3 SOIL PROFILE & TEST SUMMARIES
1M | [WGROSTIE GENEST MIDDLEMISS T
B ’,
¢A L 1B 8 ASSOCIATES LTD, & ASSOCIES LTEE PROFIL SOUTERRAIN ET RESUME DES ESSAIS
| -’
! | CONSULTING ENGINEERS — INGENIEURS CONSEILS S OE A g S
‘4 OTTAWA CANADA SFaue\
TION OF GROUND SURFACE (ZERO DEPTH) =
RIVEAU DU SOL (PROFONDELR ZERG) Zo5.5 DATE MAY 1C, /70F FORAGE No.
NOTES SEE AATE Mo 2 7ESr A7 &
w0 H [ 4 scA| Z 2
§: 3°§~_ éiu. <2 Eg% e L L% 5 5 |MARTEAU----Hammer| sDIQ SARNS,
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i1}
: a |
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mcRﬂS"E GENEST MIDDLEMISS SOIL PROFILE & TEST SUMMARIES

& ASSOCIATES LTD. & ASSOCIES LTEE PROFIL SOUTERRAIN ET RESUME DES ESSAIS
CONSULTING ENGINEERS - INGENIEURS CONSEILS

SFEASCERL S 7

= & e _p—

OTTAWA CANADA SF2481
ELEVATION OF GROUND SURFACE (ZERO DEPTH HOLE
NIVEAU DU SOL (PROFONDEUR ZER ) : Zod./ paTE #2Y 76 /98¢ | Z0C e No.
5 SEE TR o P
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S SER 284 $800EY| S £3| § & |CHUTELIBRE---DROP|BARRE-----DIA. ROD
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& ASSOCIATES LTD. & ASSOCIES LTEE PROFIL SOUTERRAIN ET RESUME DES ESSAIS
CONSULTING ENGINEERS — INGENIEURS CONSEILS Socvese S
OTTAWA CANADA SF248\
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| SOIL PROFILE & TEST SUMMARIES
oM [ MCROSTIE. GENEST MIDDLEMISS on-1 . e
U2 B CONSULTING ENGINEERS — INGENIEURS CONSEILS SrPepcEL S
2 OTTAWA CANADA SF248|
! v3J3a ATION OF GROUND SURFACE (ZERO DEPTH HOLE-
vin | RIVEAU DU SOL (PROFOND I SER ! ) 203/ DATE MY /6, /78¢ | e eee No.
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E R + ° T 3 zo' DESCRIPTION OF SOIL H ~NANE-FEST W
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Engineers, Planners & Landscape Architects

August 25, 2014

City of Ottawa

Planning and Growth Management Department
Development Review (Urban) Services Branch
Infrastructure Approvals Division

110 Laurier Avenue West

Ottawa, ON K1P 1J1

Attention: Kristin Bazinet
Dear Madam:
Re: 1560 Scott Street — Holland Cross Expansion

Servicing Design Brief
Our File No.: 113150

Please find enclosed six (6) copies of the Holland Cross Expansion — Servicing and Stormwater
Management Report, dated August 2014. This report has been revised per City comments and
is hereby submitted for approval.

If you have any questions, please contact the undersigned.

Yours truly,

NOVATECH
M /éd
.
Cara Ruddle, P.Eng.

Project Manager

cc: Kelly Rhodenizer, Colonnade Development Ltd.

M:\2013\113150\DATA\Reports\Design Briefl201408 - Rev 2\113150 Servicing and Swm Report.doc
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Holland Cross Expansion Servicing and Stormwater Management Report
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Holland Cross Expansion Servicing and Stormwater Management Report

1.0 INTRODUCTION

Novatech Engineering Consultants Ltd. has been retained by Colonnade Development
Ltd. to prepare a Servicing and Stormwater Management Report in support of the re-
zoning and site plan applications. The site is located at 1560 Scott Street on the southeast
corner of the intersection of Scott Street and Holland Street in the City of Ottawa. Figure 1
is a Key Plan showing the site location.

2.0 EXISTING AND PROPOSED DEVELOPMENT

The property is approximately 3.2 hectares in size and is currently occupied by an existing
seven storey tall complex consisting of two six storey office towers on top of a 1 storey
retail podium. The site is bounded by office buildings to the north (Holland Cross),
residential housing to the east and west, and residential condominiums to the south.
Figure 2 shows the existing conditions of the site.

It is proposed to demolish part of the existing 1 storey retail building, and to construct a 12
storey office building (approximately 18,000ft? per floor) over the existing parking garage.
Therefore, the building footprint will remain the same. Underground parking is already
provided as part of the previous development. Refer to Figure 3 — Proposed Site Plan for
details.

3.0 WATERMAIN SERVICING

The existing building complex is serviced by two 150mm diameter water services from
Holland Ave and Bullman St, and one 50mm diameter water service from Scott Street.
These existing water services connect to the municipal water system surrounding the
existing development. The internal building water system will be extended to service the
proposed development. Refer to Figure 4 — Existing Services for details on the existing
water system.

Hydraulic boundary conditions were provided by the City of Ottawa and are as follows:

Minimum HGL = 107.4m
Maximum HGL = 115.8m
Max Day + FF = 77.5m

3.1 Domestic Water Demand

The following domestic water demands are based on the City of Ottawa Water Distribution
Guidelines (Gross Site Area), and the Ontario Building Code, OBC, (Gross Floor Area).
The Gross Floor Area method results in @ more conservative value, which is used for this
report. Refer to Appendix A for detailed calculations.

Estimated water demands for the entire complex including the proposed expansion are as
follows:

Qavg day = (47,409m? / 9.3 m?/pers) x 75L/pers/day

Qavg day = 382,331L/day = 4.43 L/s

Novatech Page 1
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Holland Cross Expansion Servicing and Stormwater Management Report

3.2 Fire Demand

For this type of building, the existing underground parking garage is classified as “Ordinary
Hazard” (Group 1), and the new office building is classified as “Light Hazard.” The
calculations for required fire flow are based on the existing garage; therefore there is only
a marginal increase in the required fire flow for the new addition.

The required fire demand is calculated using the Fire Underwriters Survey (FUS)
Guidelines. The required fire demand is calculated to be 100L/s using the FUS method. -
Using the National Fire Protection Association (NFPA) Standard for Sprinkler Systems the
supply requirement is 41.0L/s for the sprinklers and hoses. Refer to Appendix A for
detailed calculations.

According to the hydraulic boundary conditions provided by the City, the existing 200mm
dia. watermain on Hamilton Street and Bullman Avenue has a hydraulic grade line of
77.5m at the maximum day demand plus a fire demand of 92.7L/s. This results in 92.7L/s
of fire flow available at 22.4psi. Therefore the existing municipal watermain can provide the
fire demand at a pressure greater than 20 psi.

4.0 SANITARY SERVICING

The existing building is serviced by a 150mm diameter sanitary which connects to an
existing 250mm diameter sanitary sewer within the Hamilton Street right-of-way. It is
proposed to extend the internal plumbing to service the proposed development.

A review of the existing downstream sewer system is required to ensure there are no
capacity issues. The sanitary flows from the proposed development are calculated to be
2.8L/s. Drainage areas and flows have been calculated for the downstream area and input
into a sanitary sewer design sheet. There appears to be no issue with capacity in the
existing sanitary sewer system due to the proposed development. Refer to Appendix B for
flow calculations, the drainage area plan and sanitary sewer design sheet.

5.0 STORM SERVICING
5.1 Existing Drainage and Servicing

As indicated previously, the site is currently developed with single storey building as part of
an existing office and retail development. The existing building is serviced by an existing
200mm storm service that connects to a 450mm diameter storm sewer at the
Hamilton Avenue / Bullman Street intersection.

Stormwater from the building areas flow into roof drains and outlets to storm services
which connect to the City storm sewer system along Scott Street, Holland Avenue and
Hamilton Avenue. The remaining parking area sheet drains to catchbasins which outlet to
the City storm sewer system on Scott Street.

Novatech Page 2



Holland Cross Expansion Servicing and Stormwater Management Report

5.2 Proposed Site Drainage

Stormwater from the proposed development will drain to roof drains and outlet to the
existing storm service per existing conditions and continue to outlet to the existing storm
sewer on Hamilton Avenue.

5.3 Stormwater Management

The building footprint will not change from existing conditions. Therefore, there is no
increase in storm flows from the proposed development and stormwater management is
not required.

6.0 EROSION AND SEDIMENT CONTROL MEASURES

6.1 Temporary Measures

Temporary erosion and sediment control measures will be implemented during
construction. Silt fence and filter cloth catches will be used as erosion and sediment
control measures. Details are provided on Figure 7.

Filter cloth catches should be inspected daily, and after every rain event to determine
maintenance, repair or replacement requirements. Sediments or granulars that enter site
sewers shall be removed immediately by the confractor. These measures will be
implemented prior to the commencement of construction and maintained in good order
until vegetation has been established.

Novatech Page 3



Holland Cross Expansion Servicing and Stormwater Management Report

7.0 CONCLUSIONS AND RECOMMENDATIONS

The conclusions of this report are as follows:

e Water servicing, including both domestic and fire protection, can be provided by
connection to the existing watermain infrastructure along Bullman Street.

e Sanitary flows for the proposed development have been calculated and there is
sufficient capacity within the existing City sanitary sewer system along Bullman Street
to service the development.

e Quantity and quality control of stormwater is not required, as there will be no change to
the existing stormwater drainage.

e The existing overland flow route will be maintained.

e Erosion and sediment control measures will be implemented during construction.

NOVATECH

Prepared by: ¢ Reviewed by:

Cara Ruddle, P.Eng. — J. Lee Sheets, CET
Project Manager Sr. Project Manager
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Holland Cross Expansion Servicing and Stormwater Management Report

APPENDIX A
Watermain Information

Novatech



Holland Cross Expansion Servicing and Stormwater Management Report

The following are boundary conditions (provided by the City of Ottawa), HGL, for hydraulic
analysis at 150 Holland Avenue assumed to be connected to the 200mm on Hamilton
Street and Bullman Avenue.

Minimum HGL = 107.4m
Maximum HGL = 115.8m
Max Day + FF (92.7 L/s) = 77.5m

These are for current conditions and are based on computer model simulation.

Pressure Check:

Centreline of road at the intersection of Hamilton Street and Bullman Avenue = 61.7m
(refer to the City as-built drawings)

2.31ft=1 psi
Maximum HGL = (115.8m - 61.7m) x 3.281ft/m + 2.31ft/1psi = 76.8psi
Minimum HGL = (107.4m - 61.7m) x 3.281ft/m + 2.31ft/1psi = 64.9psi

o The system has adequate pressure under peak hour demand condition.

Fire Flow Check

Max Day + FF (92.7L/s) = (77.5m - 61.7m) x 3.281ft/m + 2.31ft/1psi = 22.4psi

e The system has adequate pressure for fire flow conditions.

Novatech



1560 Scott Street Job no. 113150

HYDRAULIC ANALYSIS

'NO
ENGINEERING

CONSULTANTS LT
EMGINEERS 8 FLANNERS

Prepared By:

12 Storey New Expansion
Water Demand
Demand (L/s)
Node Area Average Day | Max. Daily Peak Hour
Gross Floor Area (m?)
New 19564 1.83 274 3.29
Existing 27845 2.60 3.90 7.02
Total 47409 4.43 6.64 10.30
Gross Site Area (ha)
New 0.0 0.00 0.00 0.00
Existing 1.7 0.53 0.80 1.44
Total 1.7 0.53 0.80 1.44
Notes:
1. All water demand calculations based on the City of Ottawa
Design Guidelines for Water Distribution Table 4.2.
2. Water Demand is based assuming all lands to be Other
Commercial with a demand of 28,000L/gross ha/d.
3. Peaking Factors: Maximum Daily Demand = 1.5 average
daily demand ; Peak Hour = 1.8 max daily demand.
4. Gross Floor Area demand calculations based on Ontario

Building Code; 9.3 m2/pers and 75 L/pers/day

NOVATECH ENGINEERING CONSULTANTS LTD.
Date: December 9, 2013

M:\2013\113150\DATA\Calculations\WaterDemand Dec 2013.xls



12 Storey Office Building
Fire Flow Calculations - Holland Cross Expansion

As per Fire Underwriter's Survey Guidelines

PROJECT: Holland Cross Expansion DATE: December 12, 2013
JOB#: 113150

C Coefficient related to type of construction [yes/no]
¢ Wood frame 1.5
¢ Ordinary construction 1
¢ Non-combustible construction 0.8
¢ Fire resistive construction (> 3 hrs) yes 0.6

¢ Interpolation (Using FUS Tables)

Foot Print of New Tower 18,610
Gross Floor area of Expanded Common Podium 99,060 ft*
Gross Floor area of Existing Garage 129,920 ft*
A Area of structure considered (m? 5,320 <==> | 57,269 ft?

(All floors excluding Basement, under 2-Storeys)

*Note: This assumes protected openings, and considers 40% of the common 1 storey
podium, plus 25% of the GFA of each of the two adjacent floors (New Tower + 40% of
Garage)

F Required fire flow (L/min)
F =220 C (A)*® 10,000 L/min

Occupancy hazard reduction of surcharge [yes/no]

¢ Non-combustible -25%
¢ Limited combustible yes -15% * Due to Parking Garage
¢ Combustible 0%
¢ Free burning 15%
¢ Rapid burning 25%
8,500 L/min (1)
Sprinkler Reduction
* Non-combustible - Fire Resistive (3) yes 50% 4,250 L/min (2)
Exposure surcharge (cumulative (%)) [yes/no]
0-3m 25%
3.1-10m 20%
10.1-20m yes 15% 1 side 15%
20.1-30m yes 10% 1 side 10%
30.1-45m no 5% 1 side
Cumulative Total 25%
2,125 L/min
Fire Wall Separation
¢ Number of Party Walls * 1000 L/min
(As per City of Ottawa Standard) 2,125 L/min (3)
REQUIRED FIRE FLOW [(1) - (2) + (3)] 6,000 L/min
(2,000 L/min < Fire Flow < 45,000 L/min) or 100 L/s
Rounded to nearest 1000L/min or 1,321 IGPM

BY: Alex McAuley

NOVATECH ENGINEERING CONSULTANTS LTD.
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6-4.5.9% For individual fasteners, the loads determined in 6-4.5.6
shall not exceed the allowable loads provided in Figure 6-4.5.9.

The type of fasteners used to secure the bracing assembly to
the structure shall be limited to those shown in Figure 6-4.5.9. For
connections to wood, through bolts with washers on each end
shall be used. Holes for through bolts shall be 17,6 in. (1.6 mm)
greater than the diameter of the bolt.

Exception No. 1: Where it is not practical to install through bolis due
to the thickness of the member or inaccessibility, lag screws shall be per-
mitted. Holes shall be pre-drilled /g in. (3.2 mm) smaller than the
maximum voot diameter of the lag screw.

Exception No. 2: Other fastening methods are acceptable for use if certi-
fied by a vegistered professional engineer to support the loads determined
in accordance with the criteria in 6-4.5.9. Calculations shall be permitted
where required by the authority having jurisdiction.

64.5.10 Sway bracing assemblies shall be listed for a maximum
load rating. The loads shall be reduced as shown in Table 64.5.10
for loads that are less than 90 degrees from vertical.

Exception: Where sway bracing wiilizing pipe, angles, flats, or rods as
shown in Table 6-4.5.8 is used, the components do not require listing.
Bracing fittings and connections wsed with those specific materials
shall be listed.

Table 6-4.5.10 Allowable Horizontal Load on Brace Assemblies
Based on the Weakest Component of the Brace Assembly

Brace Angle Allowable Horizontal Load

8040 degrees from vertical ~ Listed load rating divided by

2.000
45-59 degrees from vertical ~ Listed load rating divided by
1.414
60-89 degrees from vertical ~ Listed load rating divided by
1.155

90 degrees from vertical Listed load rating

6-4.5.11 Bracing shall be attached directly to feed and cross
mains. Each run of pipe between changes in direction shall be
provided with both lateral and longitudinal bracing.

Exception: Piperuns less than 12 ft (3.6 m) in length shall be permitted
to be supported by the braces on adjacent runs of pipe.

6-4.5.12 Alength of pipe shall not be braced to sections of the
building that will move differentially.

6-4.6 Restraint of Branch Lines.

6-4.6.1* Restraint is considered a lesser degree of resisting
loads than bracing and shall be provided by use of one of the
following:

(1) A listed sway brace assembly

(2) Awraparound U-hook satisfying the requirements of 64.5.3,
Exception No. 3

(3) No. 12, 4401b (200-kg) wire installed at least 45 degrees from
the vertical plane and anchored on both sides of the pipe

(4) Other approved means
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Wire used for restraint shall be located within 2 ft (610 mm)
of a hanger. The hanger closest to a wire restraint shall be of a
type that resists upward movement of a branch line.

6-4.6.2 The end sprinkler on a line shall be restrained against
excessive vertical and lateral movement.

6-4.6.3* Where upward or lateral movement would result in
an impact against the building structure, equipment, or finish
materials, branch lines shall be restrained at intervals not
exceeding 30 ft (9 m).

6-4.6.4* Sprig-ups 4 ft (1.2 m) or longer shall be restrained
against lateral movement.

6-4.7 Hangers and Fasteners Subject to Earthquakes.

64.7.1 C-type clamps (including beam and large flange clamps)
used to attach hangers to the building structure in areas subject
to earthquakes shall be equipped with a restraining strap. The
restraining strap shall be listed for use with a C-type clamp or
shall be a steel strap of not less than 16 gauge thickness and not
less than 1 in. (25.4 mm) wide for pipe diameters 8 in. (203 mm)
or less and 14 gauge thickness and not less than 11/, in. (31.7
mm) wide for pipe diameters greater than 8 in. (203 mm). The
restraining strap shall wrap around the beam flange not less than
1 in. (25.4 mm). A lock nut on a C-type clamp shall not be used
as a method of restraint. A lip on a “C” or “Z” purlin shall not be
used as a method of restraint.

Where purlins or beams do not provide an adequate lip to
be secured by a restraining strap, the strap shall be through-
bolted or secured by a self-tapping screw.

64.7.2 C-type clamps (including beam and large flange
clamps), with or without restraining straps, shall not be used
to attach braces to the building structure.

6-4.7.3 Powder-driven fasteners shall not be used to attach
braces to the building structure.

Exception: Powder-driven fasteners shall be permitted where they are
specifically listed for service in resisting lateral loads in areas subject lo
earthquakes.

6-4.7.4 Powder-driven fasteners shall not be used to attach
hangers to the building structure where the systems are
required to be protected against earthquakes using a horizon-
tal force factor exceeding 0.50 W, where W, is the weight of
the water-filled pipe.

Exception: Powder-driven fasteners shall be permitted where they are
specifically listed for horizontal force factors in excess of 0.50 W),

Chapter 7 Design Approaches

7-1 General.

7-1.1 Water demand requirements shall be determined from
the occupancy hazard fire control approach of Section 7-2.

Exception: Special design approaches as permitted in Section 7-9.

7-1.2 For buildings with two or more adjacent occupancies
that are not physically separated by a barrier or partition capa-
ble of delaying heat from a fire in one area from fusing sprin-
klers in the adjacent area, the required sprinkler protection
for the more demanding occupancy shall extend 15 ft (4.6 m)
beyond its perimeter.
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7-2 Occupancy Hazard Fire Control Approach.
7-2.1 Occupancy Classifications.

7-2.1.1 Occupancy classifications for this standard relate to
sprinkler installations and their water supplies only. They shall
not be used as a general classification of occupancy hazards.

7-2.1.2 Occupancies or portions of occupancies shall be clas-
sified according to the quantity and combustibility of con-
tents, the expected rates of heat release, the total potential for
energy release, the heights of stockpiles, and the presence of
flammable and combustible liquids, using the definitions con-
tained in Section 1-4. Classifications are as follows:

Light hazard
Ordinary hazard (Groups 1 and 2)
Extra hazard (Groups 1 and 2)

Special occupancy hazard (see Section 7-10)

7-2.2 Water Demand Requirements — Pipe Schedule
Method.

7-2.2.1 Table 7-2.2.1 shall be used in determining the minimum
water supply requirements for light and ordinary hazard occu-
pancies protected by systems with pipe sized according to the
pipe schedules of Section 85. Pressure and flow requirements
for extra hazard occupancies shall be based on the hydraulic cal-
culation methods of 7-2.3. The pipe schedule method shall be
permitted only for new installations of 5000 ft2 (465 m?) or less
or for additions or modifications to existing pipe schedule sys-
tems sized according to the pipe schedules of Section 8-5. Table
7-2.2.1 shall be used in determining the minimum water supply
requirements.

Exception No. 1: The pipe schedule method shall be permitted for use in sys-
tems exceeding 3000 fi? (465 m?) where the flows vequired in Table 7-2.2.1
are available at a mivimum vesidual pressure of 50 psi (3.4 bar) at the
highest elevation of sprinkler.

Exception No. 2: The pipe schedule method shall be permitted for ad-
ditions or modifications to existing extra hazard pipe schedule systems.

7-2.2.2 The lower duration value of Table 7-2.2.1 shall be
acceptable only where remote station or central station water-
flow alarm service is provided.

7-2.2.3* The residual pressure requirement of Table 7-2.2.1
shall be met at the elevation of the highest sprinkler. (See the
Exceptions to 7-2.2.1).

7-2.2.4 The lower flow figure of Table 7-2.2.1 shall be per-
mitted only where the building is of noncombustible con-
struction or the potential areas of fire are limited by building
size or compartmentation such that no open areas exceed
3000 £t2 (279 m?) for light hazard or 4000 £t (372 m?) for
ordinary hazard.

Table 7-2.2.1 Water Supply Requirements for Pipe Schedule
Sprinkler Systems

Minimum Acceptable Flow at

Residual Base of Riser
Pressure  (Including Hose
Occupancy Required Stream Allowance) Duration
Classification (psi) (gpm) (minutes)
Light hazard 15 500-750 30-60
Ordinary hazard 20 850-1500 60-90

For SI units, 1 gpm = 3.785 L/min; 1 psi = 0.0689 bar.

7-2.3 Water Demand Requirements — Hydraulic Calculation
Methods.

7-2.3.1 General.

7-2.3.1.1* The minimum water supply requirements for a
hydraulically designed occupancy hazard fire control sprin-
kler system shall be determined by adding the hose stream
demand from Table 7-2.3.1.1 to the water supply for sprinklers
determined in 7-2.3.1.2. This supply shall be available for the
minimum duration specified in Table 7-2.3.1.1.

Exception No. 1: An allowance for inside and outside hose shall not
be required where tanks supply sprinklers only.

Exception No. 2: Where pumps taking suction from a private fire ser-
vice main supply sprinklers only, the pump need not be sized to accom-
modate inside and outside hose. Such hose allowance shall be
considered in evaluating the available water supplies.

7-2.3.1.2 The water supply for sprinklers only shall be deter-
mined either from the area/density curves of Figure 7-2.3.1.2
in accordance with the method of 7-2.3.2 or be based upon the
room design method in accordance with 7-2.3.3, at the discre-
tion of the designer. For special areas under consideration, as
described in 7-2.3.4, separate hydraulic calculations shall be
required in addition to those required by 7-2.3.2 or 7-2.3.3.
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Figure 7-2.3.1.2 Area/density curves.
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7-2.3.1.3 Regardless of which of the two methods is used, the
following restrictions shall apply:

(a) Forareas of sprinkler operation less than 1500 ft? (139 m?)
used for light and ordinary hazard occupancies, the density for
1500 £t2 (139 m?) shall be used. For areas of sprinkler operation
less than 2500 ft2 (232 m?) for extra hazard occupancies, the den-
sity for 2500 £t2 (232 m?) shall be used.

(b) *For buildings having unsprinklered combustible con-
cealed spaces (as described in 5-13.1.1 and 5-13.7), the minimum
area of sprinkler operation shall be 3000 ft2 (279 m2).

Exception No. 1: Combustible concealed spaces filled entirely with
noncombustible insulation.

Exception No. 2: ¥Light or ordinary hazard occupancies where non-
combustible or limited combustible ceilings are directly attached to the
bottom of solid wood joists so as to create enclosed joist spaces 160 i
(4.8 m®) or less in volume.

Exception No. 3: *Concealed spaces where the exposed surfaces have a
[lame spread rating of 25 or less and the materials have been demon-
strated to mot propagale five in the form in which they are installed in
the space.

(c) Water demand of sprinklers installed in racks or water
curtains shall be added to the ceiling sprinkler water demand
at the point of connection. Demands shall be balanced to the
higher pressure. (See Chapter 8.)

(d) Water demand of sprinklers installed in concealed
spaces or under obstructions such as ducts and cutting tables
need not be added to ceiling demand.

(e) Where inside hose stations are planned or are
required, a total water allowance of 50 gpm (189 L/min) for a
single hose station installation or 100 gpm (378 L./min) for a
multiple hose station installation shall be added to the sprin-
kler requirements. The water allowance shall be added in 50-
gpm (189-L/min) increments beginning at the most remote
hose station, with each increment added at the pressure
required by the sprinkler system design at that point.

(f) When hose valves for fire department use are attached
to wet pipe sprinkler system risers in accordance with 5-15.5.2,
the water supply shall not be required to be added to stand-
pipe demand as determined from NFPA 14, Standard for the
Installation of Standpipe and Hose Systems.

Exception No. 1: Where the combined sprinkler system demand and hose
stream allowance of Table 7-2.3.1.1 exceeds the requirements of NFPA
14, Standard for the Installation of Standpipe and Hose Systems, this
higher demand shall be used.

Exception No. 2: For partially sprinklered buildings, the sprinkler demand,
not including hose stream allowance, as indicated in Table 7-2.3.1.1 shall
be added to the requirements given in NFPA 14, Standard for the Installa-
tion of Standpipe and Hose Systems.

(g) Water allowance for outside hose shall be added to the
sprinkler and inside hose requirement at the connection to
the city water main or a yard hydrant, whichever is closer to the
system riser.

(h) The lower duration values in Table 7-2.3.1.1 shall be
permitted where remote station or central station waterflow
alarm service is provided.

(i) Where pumps, gravity tanks, or pressure tanks supply
sprinklers only, requirements for inside and outside hose need not
be considered in determining the size of such pumps or tanks.

7-2.3.1.4 Total system water supply requirements shall be
determined in accordance with the hydraulic calculation pro-
cedures of Section 8-4.

7-2.3.2 Area/Density Method.

7-2.3.2.1 The water supply requirement for sprinklers only shall
be calculated from the area/density curves in Figure 7-2.3.1.2 or
from Section 7-10 where area/density criteria is specified for spe-
cial occupancy hazards. When using Figure 7-2.3.1.2, the calcula-
tions shall satisfy any single point on the appropriate area/density
curve as follows:
(1) Light hazard area/density curve 1
(2) Ordinary hazard (Group 1) area/density curve 2
(3) Ordinary hazard (Group 2) area/density curve 3
(4) Extra hazard (Group 1) area/density curve 4
(5) Extra hazard (Group 2) area/density curve 5

It shall not be necessary to meet all points on the selected curve.
Exception: Sprinkler demand for storage occupancies as determined in
Sections 7-3 through 7-8.

7-2.3.2.2 For protection of miscellaneous storage, miscella-
neous tire storage, and storage up to 12 ft (3.7 m) in height,
the discharge criteria in Table 7-2.3.2.2 shall apply.
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Table 7-2.3.1.11 Hose Stream Demand and Water Supply Duration Requirements for Hydraulically Calculated Systems

Total Combined
Inside and Outside Duration
Occupancy or Commodity Classification Inside Hose (gpm) Hose (gpm) (minutes)
Light hazard 0, 50, or 100 100 30
Ordinary hazard 0, 50, or 100 250 60-90
Extra hazard 0, 50, or 100 500 90-120
Rack storage, Class I, II, and IIT commodities up to 12 ft (3.7 m) in 0, 50, or 100 250 90
height
Rack storage, Class IV commodities up to 10 ft (3.1 m) in height 0, 50, or 100 250 90
Rack storage, Class IV commodities up to 12 ft (3.7 m) in height 0, 50, or 100 500 90
Rack storage, Class I, II, and III commodities over 12 ft (3.7 m) in 0, 50, or 100 500 90
height
Rack storage, Class IV commodities over 12 ft (3.7 m) in height and 0, 50, or 100 500 120
plastic commodities
General storage, Class I, II, and IIT commodities over 12 ft (3.7 m) up 0, 50, or 100 500 90
to 20 ft (6.1 m)
General storage, Class IV commodities over 12 ft (3.7 m) up to 20 ft 0, 50, or 100 500 120
(6.1 m)
General storage, Class I, II, and III commodities over 20 ft (6.1 m) up 0, 50, or 100 500 120
to 30 ft (9.1 m)
General storage, Class IV commodities over 20 ft (6.1 m) up to 30 ft 0, 50, or 100 500 150
(9.1 m)
General storage, Group A plastics <5 ft (1.5 m) 0, 50, or 100 250 90
General storage, Group A plastics over 5 ft (1.5 m) up to 20 ft (6.1 m) 0, 50, or 100 500 120
General storage, Group A plastics over 20 ft (6.1 m) up to 25 ft (7.6 m) 0, 50, or 100 500 150

For SI units, 1 gpm = 3.785 L/min.
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Alex McAuley

From: White, Joshua <Joshua.White@ottawa.ca>
Sent: October-29-13 3:49 PM

To: Alex McAuley

Cc: Cara Ruddle

Subject: RE: Holland Cross - 1560 Scott Street

Good eye Alex. There was a mistake in the model. We are looking into it please find the revision below to the HGL.

The Max Day + FF HGL is actually 77.5m, not 112.2m.

Cheers

Josh

From: Alex McAuley [mailto:a.mcauley@novatech-eng.com]
Sent: October 11, 2013 11:28 AM

To: White, Joshua

Cc: Cara Ruddle

Subject: RE: Holland Cross - 1560 Scott Street

Josh,
Can you please double check the HGL below? The Max Day + Fire Flow is 4.8m above the Min HGL, which is unusual.
Thank you,

Alex McAuley, P.Eng

Project Engineer
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Novatech Engineering Consultants Ltd

200-240 Michael Cowpland Drive

Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643
Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Alex McAuley

Sent: October-11-13 11:22 AM

To: 'White, Joshua'

Cc: Cara Ruddle

Subject: RE: Holland Cross - 1560 Scott Street

Thank you Josh,

Regards,



Alex McAuley, P.Eng

Project Engineer
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Novatech Engineering Consultants Ltd

200-240 Michael Cowpland Drive

Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643
Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: White, Joshua [mailto:Joshua.White@ottawa.ca]
Sent: October-11-13 9:44 AM

To: Alex McAuley

Cc: Cara Ruddle

Subject: RE: Holland Cross - 1560 Scott Street

Hi Alex,

| have received the revised boundary conditions.
Cheers

Josh

Please find attached the revised boundary conditions for the above noted

****The following information may be passed on to the consultant, but do NOT forward this e-mail
directly. ****

The following are boundary conditions, HGL, for hydraulic analysis at 1560 Scott Street (zone 1W) assumed to
be connected to the existing 152mm on Bullman (see attached PDF for location).

Minimum HGL=107.4 m
Maximum HGL=115.8 m
Max Day + FF (92.7 L/s) =112.2 m

These are for current conditions and are based on computer model simulation.

Disclaimer: The boundary condition information is based on current operation of the city water distribution
system. The computer model simulation is based on the best information available at the time. The operation
of the water distribution system can change on a regular basis, resulting in a variation in boundary conditions.
The physical properties of watermains deteriorate over time, as such must be assumed in the absence of actual
field test data. The variation in physical watermain properties can therefore alter the results of the computer
model simulation.



From: Alex McAuley [mailto:a.mcauley@novatech-eng.com]
Sent: October 08, 2013 10:04 AM

To: White, Joshua

Cc: Cara Ruddle

Subject: RE: Holland Cross - 1560 Scott Street

Hi Josh,
Thank you for the information.

We will be reusing the existing 150mm diameter water service that is fed from the corner of Bullman Street and
Hamilton Ave N. The information provided below is for the Holland Street service, and gives us approximately 22.8psi
during fire flow conditions which is sufficient. We are close to the Scott Street trunk watermain, so | wouldn’t anticipate
a major drop, but will there be any change to the HGL at that location?

| attached a sketch with the location of the service we are proposing to use.
Regards,

Alex McAuley, P.Eng

Project Engineer
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Novatech Engineering Consultants Ltd

200-240 Michael Cowpland Drive

Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643
Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: White, Joshua [mailto:Joshua.White@ottawa.ca]
Sent: October-07-13 11:10 AM

To: Alex McAuley

Subject: RE: Holland Cross - 1560 Scott Street

Hi Alex,

Here is the results of the water boundary condition modeling.

Cheers

Josh

The following are boundary conditions, HGL, for hydraulic analysis at 1560 Scott Street (zone 1W) assumed to
be connected to the existing 152mm on Holland Avenue (see attached PDF for location).
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Minimum HGL = 108.8 m
Maximum HGL=115.3m
Max Day + FF (92.7 L/s)=77.0 m

These are for current conditions and are based on computer model simulation.

Disclaimer: The boundary condition information is based on current operation of the city water distribution
system. The computer model simulation is based on the best information available at the time. The operation
of the water distribution system can change on a regular basis, resulting in a variation in boundary conditions.
The physical properties of watermains deteriorate over time, as such must be assumed in the absence of actual
field test data. The variation in physical watermain properties can therefore alter the results of the computer
model simulation.

From: Alex McAuley [mailto:a.mcauley@novatech-eng.com]
Sent: September 27, 2013 10:36 AM

To: White, Joshua

Subject: RE: Holland Cross - 1560 Scott Street

Hi Josh,
We will be reusing the existing water connection.

Alex McAuley, P.Eng

Engineer
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Novatech Engineering Consultants Ltd
200-240 Michael Cowpland Drive
Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643
Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: White, Joshua [mailto:Joshua.White@ottawa.ca]
Sent: September-26-13 1:19 PM

To: Alex McAuley

Subject: RE: Holland Cross - 1560 Scott Street

Hi Alex,

Just to confirm the water connection will be from the internal private water main, or are you planning on installing a
connection to the water main in the street.

Cheers

Josh



From: Alex McAuley [mailto:a.mcauley@novatech-eng.com]
Sent: September 26, 2013 11:44 AM

To: White, Joshua
Cc: Cara Ruddle
Subject: RE: Holland Cross - 1560 Scott Street

Josh,

Per our phone conversation yesterday, | have revised our fire flow calculations for the new addition based on FUS for a
sprinklered office building with fire resistive construction.

| have calculated the fire flows and demands based on the new expansion only, as the existing two towers have
independent services.

Fire Flow (FUS) =92.7 L/s
Average Daily Flow = 1.88 L/s
Max Day Flow = 2.81 L/s

Max hourly Flow = 3.38 L/s

Please let me know if you require additional information.
Regards,

Alex McAuley, P.Eng

Engineer
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Novatech Engineering Consultants Ltd

200-240 Michael Cowpland Drive

Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643
Fax: 613-254-5867

The information contained in this email message is confidential and is for exclusive use of the addressee.

From: Cara Ruddle

Sent: September-19-13 11:02 AM

To: Alex McAuley

Subject: FW: Holland Cross - 1560 Scott Street

Cara Ruddle, P.Eng.

Project Manager
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Novatech Engineering Consultants Ltd

200-240 Michael Cowpland Drive

Ottawa . Ontario . Canada . K2ZM 1P6

Office: 613-254-9643 x 220
Fax: 613-254-5867



The information contained in this email message is confidential and is for exclusive use of the addressee.

From: White, Joshua [mailto:Joshua.White@ottawa.ca]
Sent: September-19-13 11:05 AM

To: Cara Ruddle

Subject: RE: Holland Cross - 1560 Scott Street

Hi Cara,

The fire flow should be based off of the Fire Under Writers Survey. Also the may | please have the following information;
Average Daily Flow: /s

Max Day Flow: I/s

Max hourly Flow: I/s

I have put in a request to our ISD regarding possible servicing constraints in the area and | will relay them to you once |
have received them.

Cheers

Josh

From: Cara Ruddle [mailto:c.ruddle@novatech-eng.com]
Sent: September 19, 2013 10:43 AM

To: White, Joshua

Subject: Holland Cross - 1560 Scott Street

Josh:

Using the NFPA 13 Sprinkler/Hose demands and a max day office demand we have calculated a fire flow requirement of
650gpm (43.82L/s) for the new 12 storey building. We would use the existing 150mm water service at the corner of
Bullman and Hamilton.

Sanitary flows are calculated to be just less than 3.0 L/s. The sanitary connection for the building is also by the
intersection of Bullman and Hamilton.

As discussed, please provide boundary conditions for the water system and any servicing constraints that you are aware
of for this development.

Please call or email if you have any questions. Thanks.

Cara Ruddle, P.Eng.

Project Manager
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Novatech Engineering Consultants Ltd

200-240 Michael Cowpland Drive

Ottawa . Ontario . Canada . K2M 1P6

Office: 613-254-9643 x 220
Fax: 613-254-5867



The information contained in this email message is confidential and is for exclusive use of the addressee.
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SANITARY SEWER DESIGN SHEET

1. Q(d) = Q(p) + Q(i), where

Q(d) = Design Flow (L/sec)

Q(p) = Population Flow (L/sec)
Q(i) = Extraneous Flow (L/sec)

2. Q(i) = 0.28 Lisec/ha

3. Q(p) = (PxgxM/86.4), where

4. Depth of flow/Diameter from Hydraulic properties of circular pipes flowing partially full

5. Population/Jobs Target Density 2031 = 250/ha (17915 jobs, 4204 pop = 255/ha density at 2031) per Figure 30 for Tunney's-Quad area (Residential Land Strategy for Ottawa 2006-2031, City of Ottawa Feb 2009)

P =Persons (Population = 48/ha, Jobs=207/ha)
q = Average per capita flow = 350 L/cap/day
M = Harmon Formula (maximum of 4.0)

Breakdown Jobs Population

Projected 17915 4204
Percentage 81.0% 19.0%
At 255/ha = 207 48

M:\2013\113150\DATA\Calculations\Sewer Calcs\SAN\SAN .xIsxMar 2013

Page 1 of 1

PROJECT : 113150
DESIGNED BY: ARM
CHECKED BY: CJR ENGINEERING
DATE: 09-Dec-13 CONSULTANTS LTOD
DATE REVISED:
LOCATION JOBS & POPULATION PROPOSED SEWER PIPE CHECK
E . PEAK PEAK
CUMULATIVE Jobs/Commercial Population
AREA Jobs | Population EXTRAN. | DESIGN PIPEID | TYPEOF | | CAPACITY F\:’é-tol:clﬁxv Qg::”
STREET FROM TO (perha) | (per ha) AREA PEAK FEAK POP. FLOW FLOW | pia. (mm) (mm) PIPE N (Lls) P
(ha) Jobs POP. s FACTOR FLOW FACTOR FLOW Q) (Us) | a(d)(Lis) (%) (m/s)
a) M
i % M | apUs) [ M) | Q) (Ls) o
| Hamilton Av N Oxford | Bullman 1.05 217 50 217 | 50 1.05 1.50 028 | 4.00 081 0.29 1.39 250 | 2515 DR 35 0.24 29.6 0.60 4.7%
| 12 Storey Office Bullman - 2161 0 2161 0o | 105 150 281 | 400 0.00 0.29 3.11 250 251.5 DR 35 024 | 29.6 0.60 10.5%
| Bullman _Hamilton | Parkdale 0.36 75 17 2453 67 | 246 1.50 319 | 400 1.09 ~ 0.69 497 | 250 251.5 DR35 | 024 296 0.60 16.8%
Parkdale Oxford | Bullman 1.30 269 62 | 2722 | 129 376 | 150 354 400 2.09 1.05 6.69 250 2515 DR35 | 024 296 0.60 22.6%
~ Parkdale Bullman Scott 0.75 155 36 2877 | 165 4.51 1.50 3.75 4.00 2.67 1.26 768 250 251.5 DR 35 024 29.6 0.60 26.0%
_ Scott B | Parkdale 162 | 335 78 335 78 1.62 1.50 044 4.00 1.26 0.45 2.15 250 251.5 DR35 | 024 29.6 0.60 7.3%
L Scott Parkdale | Pinehurst | 017 35 8 3247 | 251 630 | 150 | 423 4.00 4.07 1.76 ~ 10.06 250 251.5 DR35 | 024 | 296 0.60 34.0%
Scott | Pinehurst | 225 | 466 108 3713 359 8.55 1.50 483 400 | 582 2.39 13.05 300 299.4 DR 35 019 | 419 0.60 31.1%
| Scott Carruthers 1.50 311 72 4024 431 | 1005 150 | 524 4.00 6.98 2.81 15.04 300 299.4 DR 35 0.19 419 0.60 35.9%
| Scott Carruthers Stirling 1.40 290 67 4314 498 1145 150 5.62 398 | 802 3210 16.84 300 299.4 DR 35 0.19 41.9 0.60 40.2%
Scott Stirling |  Pinhey 147 | 304 7 4618 569 12.92 1.50 6.01 394 | 9.9 3.62 18.72 300 299.4 DR 35 019 | 419 0.60 44.7%
Scott Pinhey Merton 1.72 356 83 4974 652 | 14.64 1.50 6.48 3.91 1033 | 410 20.91 300 299.4 DR 35 0.19 419 0.60 49.9%
* Note: Assumed minimum slope
Notes:
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EROSION AND SEDIMENT CONTROL NOTES:

THE OWNER AGREES TO PREPARE AND IMPLEMENT AN EROSION AND
SEDIMENT CONTROL PLAN TO THE SATISFACTION OF THE CITY OF
OTTAWA, APPROPRIATE TO THE SITE CONDITIONS, PRIOR TO
UNDERTAKING ANY SITE ALTERATIONS (FILLING, GRADING, REMOVAL
OF VEGETATION, ETC.) AND DURING ALL PHASES OF SITE
PREPARATION AND CONSTRUCTION IN ACCORDANCE WITH THE
CURRENT BEST MANAGEMENT PRACTICES FOR EROSION AND
SEDIMENT CONTROL SUCH AS BUT NOT LIMITED TO INSTALLING FILTER
CLOTHS ACROSS MANHOLE/CATCHBASIN LIDS TO PREVENT
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2. THE CONTRACTOR SHALL PLACE FILTER CLOTH UNDER THE

CATCHBASIN AND MANHOLE GRATES FOR THE DURATION OF
CONSTRUCTION AND WILL REMAIN IN PLACE DURING ALL PHASES OF
CONSTRUCTION.

CONTROL EROSION FROM THE SITE DURING CONSTRUCTION.
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NOVAT=CH|

ENGINEERING

Project Name: Holland Cross Expansion
Project Number: 113150
Date: 13/12/2013

COMNSULTANTS LTD

Development Servicing Study Checklist
4.1 General Content A&’;’;&ﬁ:;ﬂ Section Comments
Executive Summary (for larger reports only). - NA - -
Date and revision number of the report. B \ ] ) - -
Location map and'plan showing municipal address, boundary, and 7 Y 7
layout of proposed development. B N -
Plan showing the site and location of all existing services. Y - -
Development statistics, land use, density, adherence to zoning and o
official plan, and reference to applicable subwatershed and N Referto Plarning Rationale

watershed plans that provide context to which individual
[developments must adhere.

Summary of Pre-consultation Meetings with City and other approval

agencies.
Reference and confirm conformance to higher level studies and

reports (Master Servicing Studies, Environmental Assessments,
Community Design Plans), or in the case where it is not in NA
conformance, the proponent must provide justification and develop a
defendable design criteria.

Statement of objectives and sewi;ingﬁcritéﬁa. o i B Y
Identification of existing and proposed infrastructure available in the
immediate area.

Identification of Environmentally Significant Areas, watercourses and
Municipal Drains potentially impacted by the proposed development
(Reference can be made to the Natural Heritage Studies, if available).

Concept level master grading plan to confirm existing and proposed

grades in the development. This is required to confirm the feasibility
of proposed stormwater management and drainage, soil removal and NA
fill constraints, and potential impacts to neighboring properties. This

is also required to confirm that the proposed grading will not impede
existing major system flow paths.

The proposed building will occupy the
majority of the site.
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ENGINEERING

CONSD

LTANTS LTOD

Development Servicing Study Checklist

Project Name: Holland Cross Expansion
Project Number: 113150

Date: 13/12/2013

4.1 General Content ‘(\37;77::;’ Section Comments

Identification of potential impacts of proposed piped services on NA

private services (such as wells and septic fields on adjacent lands) and

Imitigation required to address potential impacts. i

Proposed phasing of the development, if applicable. . NA B

Reference to geotechnical studies and recommendations concerning NA

servicing. - - ]

All preliminary and formal site plan submissions should have the

following information: - 1 ]
Metric scale - - B Yy | - B

- North arrow (including construction North) Y | B
Key plan - . Y -
Name and contact information of applicant and property v
owner B ] o - -
Property limits including bearings and dimensions Y B -
Existing and proposed structures and parking areas Y i B
Easements, road widening and rights-of-way Y

. Adjacenf street names ' 7 Y ] ]

M:\2013\113150\DATA\Reports\Design Brief\Servicing Report Checklist.xIsx
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Project Name: Holland Cross Expansion

NO TECH Project Number: 113150

ENGINEERING Date: 13/12/2013

CONSULTANTS LTD

Development Servicing Study Checklist

4.2 Water ?:7;7:::;’ Section Comments

Confirm consistency with Master Servicing Study, if available. ] N S None Known

Availability of public infrastructure to service proposed development. ¥ - ]
Identification of system constraints. . N N i None Known

Identify boundary conditions. \4 City supplied

Confirmation of adequate domestic supply and pressure. Y - )

Confirmation of adequate fire flow protection and confirmation that

fire flow is calculated as per the Fire Underwriter’s Survey. Output y

should show available fire flow at locations throughout the
development.

Provide a check of high}?eséﬁFes. If pressure is found to be high, an
assessment is required to confirm the application of pressure Y
reducing valves.

Definition of phas;ing constraints. HydrauIiE modeling is required to
confirm servicing for all defined phases of the project including the NA No phasing planned
ultimate design. 7 |
Address reliability requirements such as appropriate location of shut-

off valves.

Check on the necessity of a pressure zone boundary modification.

Reference to water supply analysis to show that major infrastructure
is capable of delivering sufficient water for the proposed land use.

This includes data that shows that the expected demands under Y
average day, peak hour and fire flow conditions provide water within
the required pressure range.

Description of the proposed water distribution network, including
locations of proposed connections to the existing system, provisions
for necessary looping, and appurtenances (valves, pressure reducing Y
valves, valve chambers, and fire hydrants) including special metering
provisions. - B 3
Description of off-site required feedermains, booster pumping
stations, and other water infrastructure that will be ultimately

NA
required to service proposed development, including financing,
interim facilities, and timing of implementation. . - | . - B B
Confirmation that water demands are calculated based on the City of v
Ottawa Design Guidelines. - B - -
Provision of a model schematic showing the boundary conditions NA

locations, streets, parcels, and building locations for reference.
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ENGINEERING

CONSULTANTS LTDQ

Development Servicing Study Checklist

Project Name: Holland Cross Expansion
Project Number: 113150
Date: 13/12/2013

4.3 Wastewater

Addressed

(Y/N/NA) Section

Comments

Summary of proposed design criteria (Note: Wet-weather flow
criteria should not deviate from the City of Ottawa Sewer Design
Guidelines. Monitored flow data from relatively new infrastructure
cannot be used to justify capacity requirements for proposed
infrastructure).

Confirm consistency with Master Servicing Situidy and/or justifications
for deviations.

Consideration of local conditions that méy contribute to extraneous
flows that are higher than the recommended flows in the guidelines.
This includes groundwater and soil conditions, and age and condition
of sewers.

wastewater from proposed development.

Verify available capacity in downstream sanitary sewer and/or
identification of upgrades necessary to service the proposed
development. (Reference can be made to previously completed
Master Servicing Study if applicable)

Calculations related to dry-weather and wet-weather flow rates from
the development in standard MOE sanitary sewer design table

(Appendix ‘C’) format.
Description of proposed sewer network including sewers, pumping
stations, and forcemains. -
Discussion of previously identified environmental constraints and
impact on servicing (environmental constraints are related to
limitations imposed on the development in order to preserve the
physical condition of watercourses, vegetation, soil cover, as well as
protecting against water quantity and quality). -

Pumping stations: impacts of proposed development on existing
pumping stations or requirements for new pumping station to service
development.

Forcemain capacity in terms of c;pe:rational redundancy, surge
pressure and maximum flow velocity. - 7
Identification and implementation of the emergency overflow from
sanitary pumping stations in relation to the hydraulic grade line to

protect against basement flooding.

Special considerations such as contamination, corrosive environment |

etc.

NA

M:\2013\113150\DATA\Reports\Design Brief\Servicing Report Checklist.xlsx
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ENGINEERING

CONSULTANTS LTD

Development Servicing Study Checklist

Project Name: Holland Cross Expansion
Project Number: 113150
Date: 13/12/2013

4.4 Stormwater

Addressed
(Y/N/NA)

Section

Comments

Description of drainage outlets and downstream constraints including
legality of outlet (i.e. municipal drain, right-of-way, watercourse, or
private property).

Analysis of the available capacity in existing public infrastructure.

A drawing showing the subject lands, its surroundings, the receiving
watercourse, existing drainage patterns and proposed drainage
patterns.

Water quantity control objective (e.g. controlling post-development
peak flows to pre-development level for storm events ranging from
the 2 or 5 year event (dependent on the receiving sewer design) to
100 year return period); if other objectives are being applied, a
rationale must be included with reference to hydrologic analyses of
the potentially affected subwatersheds, taking into account long-term
cumulative effects.

Watt;Quality control ot;jective (basic, normal or enhanced level of
protection based on the sensitivities of the receiving watercourse)
and storage requirements.

Description of stormwater management con}:ept with facility
locations and descriptions with references and supporting
information. - . ]

Set-back from private sewage disposal systems.

Watercourse and hazard lands setbacks.

Hard surface areas and theferore, storm flows are not
being increased.

Drainage patterns are not being altered.

The site will be roof and underground parking ( sanitary
sewer)

Record of pre-consultation with the Ontario Ministry of Environment
and the Conservation Authority that has jurisdiction on the affected
watershed. B S - .
Confirm consistency with sub-watershed and Master Servicing Study,
if applicable study exists. B o -
Storage requirements (complete with calcs) and conveyance capacity
for 5 yrand 100 yr events.

Identification of watercourse within the proposed development and
how watercourses will be protected, or, if necessary, altered by the
proposed development with applicable approvals.

Calculate pre and post development peak flow rates including a
description of existing site conditions and proposed impervious areas
and drainage catchments in comparison to existing conditions.

Any proposed diversion of drainage catchment areas from one outlet
to another.

NA

NA

Proposed minor and major systems including locations and sizes of

stormwater trunk sewers, and SWM facilities. -
If quantity control is not proposed, demonstration that downstream

system has adequate capacity for the post-development flows up to
and including the 100-year

return period storm event.

NA
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Project Name: Holland Cross Expansion

Project Number

1113150

ENGINEERING Date: 13/12/2013
CONSULTANTS LTD
Development Servicing Study Checklist

4.4 Stormwater ?37;7::;’ Section Comments

g - . . NA
Identification of municipal drains and related approval requirements. - - ]
Description of how the conveyance and storage capacity will be NA
achieved for the development. R e -
100 year flood levels and major flow routing to protect proposed
development from flooding for establishing minimum building NA
elevations (MBE) and overall grading. i ) - - ]
Inclusion of hydraulic analysis including HGL elevations. B ~NA - N
Description of approach to erosion and sediment control during
construction for the protection of receiving watercourse or drainage NA
corridors. - B ) B | - i -
Identification of floodplains — proponent to obtain relevant floodplain
information from the appropriate Conservation Authority. The NA
proponent may be required to delineate floodplain elevations to the
satisfaction of the Conservation Authority if such information is not
available or if information does not match current conditions.
Identification of fill constrains related to floodplain and geotechnical | S o
investigation. N
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Project Name: Holland Cross Expansion
Project Number: 113150
Date: 13/12/2013

4.5 Approval and Permit Requirements ‘(\;’7;;:'5:;1 Section Comments
Conservation Authority as the designated approval agency for

modification of floodplain, potential impact on fish habitat, proposed

works in or adjacent to a watercourse, cut/fill permits and Approval NA

under Lakes and Rivers Improvement Act. The Conservation Authority

is not the approval authority for the Lakes and Rivers Improvement

Act. Where there are Conservation Authority regulations in place,

approval under the Lakes and Rivers Improvement Act is not

required, except in cases of dams as defined in the Act. o B - e
Application for Certificate of Approval (CofA) under the Ontario NA

Water Resources Act. - ) I . i S i
Changes to Municipal Drains. NA

Other permits (National Capital Commission, Parks Canada, Public - - -
Works and Government Services Canada, Ministry of Transportation NA

etc.)

4.6 Conclusion ?37:;:‘5:;1 Section Comments

Clearly stated conclusions and recommendations. Y -
Comments received from review agencies including the City of Y

Ottawa and information on how the comments were addressed. Final

sign-off from the responsible reviewing agency.

All draft and final reports shall be signed and stamped by a ] -
professional Engineer registered in Ontario. Y
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