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Legal Notification

This report was prepared by EXP Services Inc. for the account of Brigil Homes.
Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
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suffered by any third party as a result of decisions made or actions based on this project

00'

EX-ii .:.’ex



exp Services Inc.
Brigil Homes.
Petrie’s Landing I, Phase 5 (Towers 5 & 6)

OTT-00247308-A0
November 2025
Table of Contents
1 T (g To (VT o] o R PRSP PPPOTPRRN 1
1.1 Site Description and Proposed Development .............cooiiiiiiiiiiiiiie e 1
1.2  Background DOCUMENTS ........uuuuiiiiiiiii s 2
1.3 EXIiSting INFrastrUuCIUre ...........ooi i 3
2 Geotechnical CoNSIAEIAtIONS ..........uuuii e naan 4
3 )=V E= 1110 o T TR 4
4 WatEIrMEAIN SEIVICING ...uveiiii ittt e e et e e e e e e e e et b e e e e e e e e e e saabreeeeeaeeeaananrreneaaaeeas 4
g B T T o o O 41 Y o = T PRSP 4
4.2 Proposed Servicing and CalCulations ............cooiiiiiiiiiii e 5
4.2.1 METNOAOIOGY ... s 5
4.2.2  Water DEmMaNAS ......coii i a e 5
4.2.3  Hydraulic Boundary Conditions ...........ccueiiiiiiiiiiiiiie e 6
4.3 Proposed Servicing and CalCulations ............cooiiiiiiiiiii e 7
4.3.1 MOAEIIING SCENAMOS. ....ciiiii ittt e e e e e et e e e e e e s e eeaab e e e e eaaeeeennnnes 7
4.3.2 Distribution LayOuL ...... ... 7
4.3.3  Fire FIOW ReQUINEMENTS ..o e e 8
4.4 SIMUIGtion RESUILS ......eeiii e e e e e 9
441 MOdElliNG RESUIES ... e e e e e e 9
442 Review of Hydrant Spacing ........cooouuiiiiiiiiiie e 12
4.4.3  High Pressure CheCK ... 13
5 SANItAry SEWET DESIGN ...ttt ettt e e e e e e e e e e e e e e e a et e e e e e e e e nnnreeeaaaaeas 14
ST I B 1= T [ @7 41 (=14 = F SRR 14
5.2  Proposed Sanitary Servicing and CalCulations .............cooiiiiiiiiiiiiiii e 14
6 Stormwater ManagemENTt. ... .. .o e e e e e e e et eeaaaaeas 16
S I = T T (o[ 1F o o I SRR 16
6.1.1 EXiSting CONAItIONS ....ooiiiiiiiiieiee e 16
6.1.2  Review of Previous Phase 1 (Tower 1) Design ........cccuuiiiiiiiiiiiiiiieeee e 16
6.1.3  Review of Previous Phase 2 DeSigN.......cooouiiiiiiiaaiiiieiee e 17
6.1.4  Existing Quality CONIOl .........ooiiiiiiieiii e e 17
6.1.5  Existing Quantity Control ...........cc.uiiiiiiiiiiie e 17
6.1.6 Review of Pre-Development Conditions ..........cccoooioiiiiiiiiiiiiiieicccceccccce e 19
6.1.7  Minor System Allowable Capture Rate ... 19
6.2 Proposed Storm Servicing SIrategy .......cooueiie i 20
6.2.1 Design MethOdOIOgY ......ccooiiiiiiiiiiee et 20
S
[ ]



exp Services Inc.
Brigil Homes.
Petrie’s Landing I, Phase 5 (Towers 5 & 6)

OTT-00247308-A0

November 2025

6.2.2  DESIGN CriEIIA .. .eeeeiiiiiiie et 20

6.2.3  Minor System Design Criteria.........cccveiiiiiiiiiiieee e 21

6.2.4  Major System Design Criteria.........ccceviiiiiiiiiiiieeie e 21

6.3  RUNOf COETICIENTS ..o e e e e e e ee e e e e e e e ennes 21

6.4  Minor System (Storm SeWer) DESIgN..........uiiiiiiiiiii e 22

6.5 Stormwater Management Modelling ..........coooooiiiiiiiiiiii e e 22

6.5.1 Hydrologic/Hydraulic ANAIYSIS ........cooiiiiiiiiiie ettt 23

6.5.2 PArameters .......oooiiiiiiii i e e r e e e e e e areaaeeeaaanne 23

6.5.3  Storage Cistern at Tower 6 Parking Structure............cccccoiiiiini 30

6.5.4 Existing SWM Pond Parameters ............c..eeeiiiiiiiiiiiiiieee e 30

6.5.5  Outlet NOdE Parameters ..........cocuuiiiiiiiiie et 30

6.6  Dual Drainage Modelling Methodology ..........coocuuiiiiiiiiiiiee e 34

6.6.1 Model DeVveloPMENT ..........iiiiiiiie e 34

6.6.2  Storm Events MOdelIEd..........coooiiiiiiiiiiiie ettt e 36

6.6.3 Inlet Control at Flow-By Conditions ............ccooiiiiiiiiie e 36

6.6.4  Modelling RESUIES.........uiiiiii e 37

A o 1 [ =T o= PP 39

6.7.1 Hydraulic Grade Line ANAlYSiS........couiiiiiiiiiiae e 39

6.8 Stormwater Management Summary and ConclUSIONS.............ccoiiiiiiiiiiiiieie e 40

7 Erosion and Sediment CONIIOL............uiiiiiiiiiieie e e e e e e er e e e e e e s e nnnneeeeeeaeeeeennnes 42

8 (7] oo 11T ] 1 TP 43
List of Figures

Figure 1 — Watermain Updates at Site ENtrance ... 8

Figure 2 — Model Schematic Showing Minor and Major System Components ..........cccoocciiieeieeiiniiiiiinen. 35

Figure 3 - Representation of Rating Curves for Modelling of Storage at Ponding Locations..................... 35

Figure 4 — 100-year HGL (NOrth STOrm SEWET).......cooiiiiiiiiiiii e 39

Figure 5 — 100-year HGL (South STOrm SEWEN) ......cooo i 40

Figure A1: Site LOCAtION PIAN ........eiiieeee ettt e e st e e e s e e e anneeee s A

Figure A2: Phasing PIan ...ttt ettt e e e e e ettt e e e e e e e e et e e e e e e e e e e e annnreeeaaeeeas A

Figure A3: Water DistriDUtion PIAN .........oooi i e e s A

Figure A4: Sanitary Drainage PIan ... e a e A

Figure A5: Pre-Development Storm Drainage Plan ....... ... A

c@:@
[ ]



exp Services Inc.
Brigil Homes.
Petrie’s Landing I, Phase 5 (Towers 5 & 6)

OTT-00247308-A0
November 2025
List of Tables

Table 1-1: Summary of Petrie’s Landing Development .............cooiiiiiiiii e 1
Table 4-1: Summary of Fire Flow Requirements for All Buildings..........cccvvveiiee i 9
Table 4-2: Summary of Results of Scenario 2 for Peak HOUr ............coooiiiiiiiiiiiie e 10
Table 4-3: Summary Results of Scenario 1A for Maximum Day Plus Fire FIOW .........ccccccooviiiiiiieieeinninnn, 11
Table 4-4: Summary Results of Scenario 1B for Maximum Day Plus Fire FIOW ...........cccccceiiiiiiiiiiennns 12
Table 4-5: Required Fire Flow Based On Proximity TO ASSel........ccueiiiiiiiiiiiiiei e 13
Table 6-1: Summary of Maximum Ponding Volumes on Rooftop Using Prism Formula ......................... 18
Table 6-2: Summary of Pre-Development Peak Flows to Various Outlets ...........ccccccceeeiiiiiciiieenee s 19
Table 6-3: Summary of Post-Development Average Runoff Coefficients ............cccoeeeiiiiiiiiiiiiee e, 22
Table 6-4: General Subcatchment Parameters ..o 24
Table 6-5: Post-Development Subcatchment Parameters ............oooiiiiiiiiiiiii e, 24
Storage NOAE Parameters ..........ooii oot e e e e e e e e e e e e e r e e e e e e e s nnrareeas 27
Table 6-6: Storage NOde Parameters..... ... ee e 27
Table 6-7: Existing Stormwater Facility Stage-Storage Data ..., 30
Table 6-8: Outlet (ICD) Node Parameters ..........ooo i 32

Table 6-9: Rating Curves for Barrier Curb and Surface Inlet Catchbasin in Flow-By Condition (3% cross
L= 11 Y (o o 1= ) TSP PP P TOPPROPR 37
Table 6-10: Peak FIOWS @t OUIAIlS .........c.uiiiiiiiiie ettt e e st e e e st e e e st e e e ennreeeeenes 38
Table 6-11: SUuMMAry Of STOrAQgE ......cooiiiiiii et e e s ee e 38
Table B1: Water Demand Chart ..... ...ttt e e e e e e e e e e e e e e e e annes B
Table B2: Summary of Required FirefloWS ..........coooiiiiiii e B
Table B3: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 1) ................. B
Table B4: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 2) ................. B
Table B5: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 3) ................. B
Table B6: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 4) ................. B
Table B7: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Towers 5&6) ........... B
Table B8: Fire Flow Requirements Based on Hydrant Spacing ..........coooiiiiiiiiieiiiiiiee e B
Table B9: Required Fire Flow (RFF) Based on Proximity t0 ASSet .........cccceiiiiiiiiiiiieee e B
Table D1: Sanitary Sewer Calculation Sheet ..........c..oi i D
Table E1: 2-year Storm Sewer Calculation Sheet ... E
Table E2: 5-year Storm Sewer Calculation Sheet ..o E
Table E3: Pre-Development Runoff Calculations................ccc E
Table E4: Allowable RUNOFf CalCUIAtioNS...........ooiiiiiiii e E
Table E5: Summary of Post-Development Runoff (Uncontrolled and Controlled) ..........ccccoooiiiiiieeeiiinnes E
Table E6: MRM Storage Volumes for 5-year and 100-year StOrmsS............oeiiiiiiiiiiiiiieeee e E
Table H1: Major System (Street Segment) CharacteristiCs...........cccceeiiiiiiiiiiiie e H
Table H2a: Orifice Flows for Area Drains (PhasSe 1) .....oooii it H
Table H2b: Orifice Flows for Area Drains (Phas@ 2) .......c.eoiiiiiiiiiiiiie et H

c@:-\u

cé\‘ @‘ex
iii



exp Services Inc.

Brigil Homes.

Petrie’s Landing I, Phase 5 (Towers 5 & 6)
OTT-00247308-A0

November 2025

Table H2c: Orifice Flows for Area Drains (Phases 3,4,5) .....ccouiiiiiiiii e H
Table H3: Orifice Flows for SWM Facility (All PRASES) ......ccoiiiiiiiiiiie e a e H

List of Appendices

Appendix A — Figures

Appendix B — Water Servicing Design Tables
Appendix C — WaterGems Result Tables
Appendix D — Sanitary Sewer Design Tables
Appendix E — Stormwater Design Tables
Appendix F — Roof Storage-Outflow Tables
Appendix G — Ponding Information

Appendix | — Dual Drainage Modelling Data
Appendix J — Environmental Compliance Approvals
Appendix K — Background Information
Appendix L — Roof / Area Drain Information
Appendix M — Correspondence

Appendix N — Checklist



exp Services Inc.

Brigil Homes.

Petrie’s Landing I, Phase 5 (Towers 5 & 6)
OTT-00247308-A0

November 2025

1 Introduction

EXP Services Inc. (EXP) was retained by Brigil Homes to complete the site servicing and stormwater
management design for Phases 3, 4, and 5 of Petrie’s Landing. These three (3) phases will consist of an
additional four (4) high-rise condominium buildings for a total of six (6) high-rises within the development.
The site is located at 8900 Jeanne D’ Arc Boulevard North in the City of Ottawa. Phase 3 (or Tower 3) is
located immediately east of the existing 16-storey residential Tower 2 (completed as Phase 2), which is
east of the existing 15-storey Tower 1 (completed as Phase 1). Phase 4 will be located east of Tower 3,
and Phase 5 will consist of two high-rise residential buildings (Towers 5 & 6) located west of Phase 1. The
site location is illustrated in Figure A1 of Appendix A.

The total development will serve approximately 2050 persons based on 1,263 residential units within six
(6) high-rise buildings. This report will discuss the adequacy of the existing storm & sanitary sewers and
watermains to convey the storm runoff, sewage flows, and water demands that will result from the proposed
development.

1.1 Site Description and Proposed Development
Currently the site is occupied by existing residential Towers 1, 2 and 3.

The total property area of original parcel at 8900 Jeanne D’ Arc Boulevard North was 5.77 hectares, of
which approximately 0.89 hectares was developed as Phase 1, and 0.69 hectares as Phase 2. Currently
the remaining 4.19 hectares is undeveloped and consists of brush, woods and meadows. Of this remaining
4.19-hectare property area, Phases 3, 4 and 5 will combine for an additional developed area of 2.34
hectares and the final 1.85 hectares will remain undeveloped. Phases 1 through 5 of Petrie’s Landing abuts
the Ottawa River to the north, Highway 174 to the south, vacant land to the east and an existing City of
Ottawa public works yard to the west. The site location is shown on Figure A1 in Appendix A. The following
Table 1-1 below summarizes the breakdown of the existing and proposed phases of Petrie’s Landing
development by Brigil. Figure A2 in Appendix A illustrates all phases of the development.

Table 1-1: Summary of Petrie’s Landing Development

Phase Status L5 No. of Storeys No. of Units
(hectares)

Phase 1 Ex. Tower 1 0.8895 15 89

Phase 2 Ex. Tower 2 0.6852 16 144

Phase 3 Ex. Tower 3 0.5676 18 162

Phase 4 Ex. Tower 4 0.6097 22 261

Phase 5 Future Towers 5 0.7769 22 236
Future Towers 6 0.3899 32 371
Undeveloped 1.8521 0

Totals = 5.7709 1,263

This report will demonstrate that the existing and proposed infrastructure will support the development. The
report will identify the servicing and stormwater management requirements and provide a servicing design
brief for submission with the engineering drawings for Site Plan approval.

(1)
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1.2 Background Documents

The servicing for the entire subject property was completed in 2005 during the design for Tower 1. At that
time, Dave McManus Engineering (DME), prepared a Stormwater Management and Servicing Report,
which resulted in the site plan being approved by the City of Ottawa in the fall of 2008. The report, which
is noted below, was prepared based on the proposed site plan at that time.

During the development of Phase 1, a sanitary sewer extension on North Service Road, now Jean D’Arc

Boulevard North, was constructed to the intersection at Trim Road, along with a stormwater management

facility (dry pond), and a double watermain feed was installed to service the site. Additional information on

each of the existing; stormwater, sewage and water systems will be provided in upcoming sections of this

report. The three existing servicing reports that are relevant to the now proposed Phases 5 development

are as follows:

e Stormwater Management and Servicing Report, Phase |, David McManus Engineering Ltd. Nov 2008.

o Stormwater Management and Servicing Report, Phase Il, EXP Services Inc. June 2016.

e Site Servicing and Stormwater Management Report, Petris’s Landing I, Phases 3 to 5, EXP Services
Inc. October 2024.

In addition, the following documents were referred to in preparing the current report:

e City of Ottawa Sewer Design Guidelines, Second Edition, October 2012, (SDG002) including:
Technical Bulletin ISDTB-2012-4 (June 20, 2012)
Technical Bulletin ISDTB-2014-01 (February 05, 2014)
Technical Bulletin PIEDTB-2016-01 (September 06, 2016)
Technical Bulletin ISDTB-2018-01 (March 21, 2018)
Technical Bulletin ISDTB-2018-04 (June 27, 2018)
Technical Bulletin ISDTB-2019-02 (July 08, 2019)
e Ottawa Design Guidelines — Water Distribution, July 2010 (WDGO001), including:
Technical Bulletin ISDTB-2010-02 (December 15, 2010)
Technical Bulletin ISDTB-2014-02 (May 27, 2014)
Technical Bulletin ISTB-2018-02 (March 21, 2018)
Technical Bulletin ISTB-2021-03 (August 18, 2021)

e Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment and
Climate Change, March 2003 (SMPDM)

e Design Guidelines for Drinking-Water Systems, Ontario Ministry of the Environment and Climate
Change, 2008 (GDWS)

e Fire Underwriters Survey, Water Supply for Public Fire Protection (FUS), 2020



exp Services Inc.

Brigil Homes.

Petrie’s Landing I, Phase 5 (Towers 5 & 6)
OTT-00247308-A0

November 2025

1.3 Existing Infrastructure

Existing municipal services were designed and constructed during Phases 1 & 2. A 250mm diameter
sanitary sewer was installed within the development along with a 300mm diameter sanitary sewer located
offsite within Jean D’Arc Boulevard North (formerly North Service Road). Storm sewers 375mm and
600mm in diameter were installed along the north and south portions of the site, with the smaller 375mm
storm used for surface drainage within the access roadway, and a 600mm storm sewer used to collect
runoff from the building roofs and surrounding surface areas located above the parking structures below.

Two 200mm watermains were stubbed at the limits of Phase 2 of this development in anticipation for
Phases 3 and 4. An onsite stormwater management facility consisting of a dry pond and oil/grit separator
were provided up-front during the construction of Phase 1 to service the entire development. Additional
information on the existing services is provided in the appropriate sections of this report.

The ground topography within Phase 1 through 5 is relative flat sloping from south to north and becomes
steeper towards the Ottawa River. Ground elevations within the overall site boundary range from
approximately 44.2 metres to 55.4 metres in elevation.

1.4 Consultation and Permits

During the development of Tower 1, Environmental Compliance Approvals (ECA’s) were filed through both
the City of Ottawa Transfer of Review program for sewers on Jeanne D’Arc Boulevard, and through a direct
submission for onsite stormwater management. Copies of the two existing ECA’s are provided in Appendix
J for reference.

The original stormwater design incorporated the entire Petrie’s Landing development. The stormwater ECA
included stormwater detention, flow control and water quality treatment. Further discussion on
conformance with the original stormwater design is provided in proceeding sections of this report.

Since the proposed site is located within the Rideau Valley Conservation Authority (RVCA) jurisdiction,
signoff from the RVCA will be required prior to Site Plan approval.
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2 Geotechnical Considerations

A geotechnical investigation was completed by the Paterson Group Inc. revision 11, dated November 26
2021, and was prepared to establish the subsurface and groundwater conditions and to provide
recommendations related to excavation, foundation design, backfilling requirements, site grading, pipe
bedding, pavement structure.

In general, the site consists of topsoil underlain by very stiff brown silty clay. The stiff clay extends down to
depths of over 15 metres below existing grade. Practical refusal was encountered at depths of between
22.8 metres and 32 metres below original ground. Groundwater depth is expected to range between 5
metres and 6 metres below grade.

A permissible grade raise of 3.0 metres was established for the site. The recommended pavement structure
for access and fire lanes was established at: 40mm + 50mm of asphalt, 150mm granular “A” and 400mm
depth of Granular “B”. For car parking areas only the recommended pavement structure was established
at: 50mm of asphalt, 150mm granular “A” and 300mm depth of Granular “B”.

To help reduce long-term lowering of the groundwater table, clay seals were recommended for service
trenches. A 1.5m long clay seal, at 60 metre spacing was recommended.

3 Deviations

There are two noted deviations from the City Design Standards (SDG002).

o Four (4) sanitary sewer runs have full-flow velocities just slightly below the permitted minimum of
0.60 m/sec, based on as-built sewer slopes. Refer to Section 5 for additional details.

4 Watermain Servicing

41 Design Criteria

A summary of design parameters used in the water distribution model were taken from Section 4.0 of the
City’s Design Guidelines — Water Distribution (WDGO001), and are as follows:

e Population Density (bachelor/1-bedroom/1-bedroom+den apt.) = 1.4 person/unit

e Population Density (2-bedroom/2-bedroom+den apt.) = 2.1 person/unit

e Population Density (3-bedroom/3-bedroom+den apt.) = 3.1 person/unit

e Average daily water consumption (residential) = 280 L/cap/day

e Maximum Day Factor (2.50 x Avg. Day)
e Maximum Hour Factor (5.50 x Avg. Day)
e C factor (150 mm diameter) 100

e C factor (200 mm to 250 mm diameter) 110

e C factor (300 mm to 600 mm diameter) 120

<%
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¢  Minimum Allowable Pressure = 275 kPa (40 psi)
e Maximum Allowable Pressure = 690 kPa (100 psi)
e Minimum Static Pressure (under fire flow conditions) = 140 kPa (20 psi)
e Required Fire flow (most critical building onsite) = 100 L/sec (refer to Section 4.3.3)

4.2 Proposed Servicing and Calculations
4.2.1 Methodology

The water distribution system proposed for this development is designed in accordance with the WDGO001
including the latest technical bulletin. The following steps indicate the basic methodology that was used in
the hydraulic analysis:

o A water distribution model was created by adding junction nodes at intersections and creating
watermains between the junctions.

e For each junction node the water demand was determined based on the number of units and the
corresponding population. For ground floor commercial areas, average demands were taken from the
SDG002.

e The water consumption rates were calculated for the maximum day and maximum hour conditions.

e Hydraulic boundary conditions were set from the information obtained from the City of Ottawa. The
boundary conditions provided from the City were based on the above water demands and required fire
flows.

o Estimated the required fire flow (RFF) based on the Fire Underwriters Survey (FUS), and

o Water modelling scenarios were established to determine results under various demand and layout
configurations.

o The proposed water distribution model was simulated, and the results compared with the City of Ottawa
criteria.

4.2.2 Water Demands

We estimated the total domestic water demands for the entire site is shown below, using parameters from
the City of Ottawa Water Distribution Design Guidelines (WDGO001).

Number of Units

Studio / Bachelor apartment units = 141
1-bedroom / 1-bedroom + den apartment units = 740
2-bedroom / 2-bedroom + den apartment units = 368
3-bedroom / 3-bedroom + den apartment units = 14
Total units = 1263

5 “eX



exp Services Inc.
Brigil Homes.
Petrie’s Landing I, Phase 5 (Towers 5 & 6)

OTT-00247308-A0
November 2025

Population
141 Studio / Bachelor units (@ 1.4 persons per unit) = 197.4
740 1-bedroom / 1-bedroom + den units (@ 1.4 persons per unit) = 1036
368 2-bedroom / 2-bedroom + den units (@ 2.1 persons per unit) = 772.8
14 3-bedroom / 3-bedroom + den units (@ 3.1 persons per unit) = 43.4
Total Population = 2049.6
Demand Rates
Average Residential Demands (L/person/day) = 280
Average Commercial Demands (L/gross ha/day) = 28,000
Peaking Factors
Max Day Residential Peaking Factor = 2.5 x avg. day
Max Day Commercial Peaking Factor = 1.5 x avg. day
Peak Hour Residential Peaking Factor = 5.5 x avg. day
Peak Hour Commercial Peaking Factor = 1.8 x avg. day
Residential Water Demands
Total Average Day Demands
(2049.6 persons x 280 L/person/day x (1/86,400 sec/day) = 6.640 L/sec
Total Commercial Average Day Water Demands (in Phase 5)
(0.1074 ha x 28,000 L/gross ha/day x (1/86,400 sec/day) = 0.0348 L/sec
Total Maximum Day Demands
(6.640 L/sec x 2.5) + (0.0348 L/sec x 1.5) = 16.66 L/sec
Total Peak Hour Demands
(6.495 L/sec x 5.5) + (0.0975 L/sec x 1.8) = 36.59 L/sec

The average day, maximum day, and peak hourly demands for all phases of Petrie’s Landing development
are 6.68 L/sec, 16.66 L/sec, and 36.59 L/sec respectively.

4.2.3 Hydraulic Boundary Conditions

Hydraulic Grade Line (HGL) boundary conditions were obtained from the City of Ottawa for design
purposes. A copy of the correspondence received from the City is provided in Appendix M.

The following HGL boundary conditions were provided by City staff:

e Max Day + Fire Flow (with a RFF of 7,000 L/min) =107.2m
e Peak Hour HGL =106.4 m
e High Pressure Check =1139m

6 “ex
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Based on a ground elevation of approximately 52.7m at the boundary condition location this results in a
system water pressure of 53.7 m or 76.4 psi during peak hour conditions, and 61.2 m or 87.0 psi at a
maximum value. This represents relatively high pressure since the site is located at a low elevation within
Pressure Zone 1E.

4.3 Proposed Servicing and Calculations

4.3.1 Modelling Scenarios

A total of four (4) scenarios were analyzed. The performance of the proposed water distribution system
within the development was analyzed under each scenario. The following summarizes the modelling
scenarios that were analyzed.

Scenario 1A Max Day Plus FF (Based on HGL with Fire Flow Requirement of 7,000 L/min)

Scenario 1B Max Day Plus FF (Based on HGL with Fire Flow Requirement of 7,000 L/min)
P-3 Out of Service (only one feed available)

Scenario 2 Peak Hour Two Watermains in Service

Scenario 3 High Pressure Check Two Watermains in Service

Please refer to Figure A3 in Appendix A which illustrates the water distribution layout.

4.3.2 Distribution Layout

Discussions with City of Ottawa staff regarding the layout and distribution of valves at the connection point
to the city watermain were held, and as a result, re-configuration of the watermains are proposed for
isolation purposes.

Currently there is no isolation valve located between the two existing 200mm diameter watermain feeds
into the site. This requirement was established as part of the WDGO002 design guidelines in 2010, after the
initial installation of these watermain during the development of Phase 1.

In order to support this design requirement, and to provide the ability to isolate either of the 200mm
watermains for repair purposes, a portion of the southernmost 200mm watermain entering the subject will
be relocated. This work is located within the Phase 5 boundary, just northwest of Tower 6. The image
below illustrates the new watermain layout that is proposed.
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Figure 1 — Watermain Updates at Site Entrance
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Detailed water model results are included in Appendix C for reference. Based on the modelling results
there is sufficient water pressures under peak hour conditions and adequate fire flows under maximum day
plus fire flow conditions available under all phases of this development.

4.3.3 Fire Flow Requirements

Water for fire protection will be available utilizing the proposed fire hydrants located along the proposed
private roadway. The required fire flows for the proposed site were calculated based on typical values as
established by the Fire Underwriters Survey 2020 (FUS) and the City if Ottawa protocol for application of
the FUS method (ISTB-2018-02).

The fire flow requirements were calculated for all towers. It was determined the most critical building within
the proposed development was Towers 5 and 6 having a fire flow requirement of 117 L/sec, based on the
FUS.

The following equation from the Fire Underwriters document “Water Supply for Public Fire Protection”,
2020, was used for calculation of the on-site supply rates required to be supplied by the hydrants:

F=200*C*V(A)

where:

F= Required Fire flow in Litres per minute

C= Coefficient related to type of Construction (0.8 for all residential towers)
A= Total Floor Area in square metres

A reduction for low hazard occupancy of -15% for residential dwellings.
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The following summarizes the required fire flows for all buildings, which include the reductions, and/or
increases due to occupancy, sprinklers systems and exposures. These fire flows have been calculated
based on the FUS method and the City of Ottawa Water Distribution Guidelines (WDGO001), and the latest
Technical Bulletin.

Table 4-1: Summary of Fire Flow Requirements for All Buildings

4 . .
Fire 2Type of | ‘Reduction I:g::;se %SRequired Fire
- - No of | Flow, ypP Due to Flow in
Building # Description Constr. due to
Storeys | F Coeff. C Occupancy E
(L/min) oeff, (%) xposures
(%) (L/min) | (L/sec)

Tower 1 high-rise condo | 15 12,000 | 0.8 -15% 0% 5,000 83
Tower 2 high-rise condo | 16 12,000 | 0.8 -15% 0% 5,000 83
Tower 3 high-rise condo | 18 12,000 | 0.8 -15% 0% 5,000 83
Tower 4 high-rise condo | 22 12,000 | 0.8 -15% 0% 5,000 83
Tower 5 & 6 | high-rise condo | 22 & 32 | 19,000 ] 0.8 -15% 0% 8,000 133
Notes
1 - If basements are included (<50% below grade) then denoted as +.
2 -Types of constructions: 0.8 for non-combustible, 1.0 for ordinary construction,1.5 for wood frame construction
3 - Reductions due to Occupancy are -25% for non-combustible or -15% for limited combustible.
4 — Increase due to exposures were calculated based on FUS and technical bulletin ISTB-2018-02.
5 — Required Fire Flows are rounded to nearest 1,000 L/min.

The maximum fire flow requirement for the proposed site is 8,000 L/min (or 133 L/sec) based on the most
critical building. Please refer to Tables B2 through Table B7 in Appendix B for detailed calculations based
on the FUS method.

4.4 Simulation Results

441

The results of the WaterCAD modelling under peak hour and maximum day plus fire flow conditions are
summarized in Table 4-2 for Scenario 2 and Table 4-3 below for Scenarios 1A, 1B. These results are
based on a hydraulic boundary condition at end of Jeanne D’Arc Boulevard where the local watermains
connect to the municipal 400mm diameter watermain. The complete results for all scenarios are provided
in Appendix C.

Modelling Results
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Table 4-2: Summary of Results of Scenario 2 for Peak Hour

Junction Elevation (m) Demand (L/s) Hydraulic Grade (m) | Pressure (psi)
J-1 52.70 0.00 106.40 76
J-2 53.53 10.18 106.31 75
J-3 54.30 0.00 106.21 74
J-4 54.80 0.00 106.31 73
J-5 54.80 3.16 106.31 73
J-6 54.30 0.00 106.24 74
J-7 54.30 6.53 106.20 74
J-8 53.30 0.00 106.15 75
J-9 52.62 0.00 106.16 76
J-11 53.30 0.00 106.15 75
J-12 52.15 4.37 106.14 77
J-14 54.18 0.00 106.14 74
J-16 54.70 0.00 106.13 73
J-17 54.80 4.95 106.13 73
J-21 54.70 7.41 106.13 73
J-24 54.30 0.00 106.29 74
J-28 54.03 0.00 106.21 74
J-32 55.00 0.00 106.13 73
J-33 53.86 0.00 106.21 74
J-37 54.60 0.00 106.31 73

The calculated minimum and maximum working pressures anticipated within the development are 73 psi
and 77 psi under peak hour conditions for all junctions. This meets the minimum 40 psi as per City of
Ottawa Guidelines.

Table 4-3 below provides the results of scenarios 1A under maximum day plus fire flow conditions.
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Table 4-3: Summary Results of Scenario 1A for Maximum Day Plus Fire Flow

Hydrant Node Ejg:i;ed AL Erc;iil:iz‘tazg:z:red (S:ztrizfti;s;nl;:; Flow
ire Flow (psi)
J-1 133 77 TRUE
J-2 133 74 TRUE
J-3 133 69 TRUE
J-4 133 70 TRUE
J-5 133 69 TRUE
J-6 133 69 TRUE
J-7 133 65 TRUE
J-8 133 66 TRUE
J-9 133 67 TRUE
J-11 133 66 TRUE
J-12 133 63 TRUE
J-14 133 63 TRUE
J-16 133 61 TRUE
J-17 133 60 TRUE
J-21 133 61 TRUE
J-24 133 71 TRUE
J-28 133 69 TRUE
J-32 133 61 TRUE
J-33 133 70 TRUE
J-37 133 71 TRUE

Under Maximum Day + Fire Flow conditions the available fire flows are in excess of the required fire flows
(RFF) at all junctions, and therefore meeting the City of Ottawa watermain design criteria. Additional
information on the available fire flows from each hydrant based on the City’s Technical Bulletin 2018-02 is
provided in the proceeding section.

Scenario 1B was completed to determine the available fire flows in the event that conduit (P-3) was closed.

This would represent only one feed in service and would simulate the fire flows that would be available
during a watermain repair.
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Table 4-4: Summary Results of Scenario 1B for Maximum Day Plus Fire Flow

Hydrant Node Ejg:i;ed A Erc;iil:iz‘tazg:z:red (S:ztrizfti;s;nl;:; Flow
ire Flow (psi)
J-1 133 79 TRUE
J-2 133 73 TRUE
J-3 133 55 TRUE
J-4 133 41 TRUE
J-5 133 39 TRUE
J-6 133 50 TRUE
J-7 133 43 TRUE
J-8 133 51 TRUE
J-9 133 52 TRUE
J-11 133 51 TRUE
712 133 48 TRUE
J-14 133 48 TRUE
J-16 133 45 TRUE
J-17 133 44 TRUE
J-21 133 43 TRUE
J-24 133 68 TRUE
J-28 133 55 TRUE
J-32 133 44 TRUE
J-33 133 55 TRUE
J-37 133 70 TRUE

The calculated required fire flows for the proposed development range from approximately 5,000 L/min to
8,000 L/min for the six tower buildings. The previous water system boundary conditions obtained from the
City were based on an estimated fire flow of 7,000 L/min. The fire flow analysis presented herein was
completed using the previously provided 7,000 L/min boundary conditions. The modeling results
demonstrate that the proposed water distribution system is capable of supplying the maximum required fire
flow of 8,000 L/min under maximum demand conditions while maintaining system residual pressure above
60 psi for Scenario 1A and above 39 psi for Scenario 1B. We acknowledge that the existing boundary
conditions are outdated, and EXP will submit a request to the City for updated boundary conditions based
on the revised required fire flow of 8,000 L/min. A supplemental technical memorandum will be provided to
summarize the updated water system capacity analysis once the new boundary condition information
becomes available.

44.2 Review of Hydrant Spacing
A review of the hydrant spacing was completed to ensure compliance with Appendix | of Technical Bulletin

ISTB-2018-02. As per Section 3 of Appendix | all hydrants within 150 metres were reviewed to assess the
total possible contribution of flow from each contributing hydrant. For each hydrant the distance to the
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proposed building was determined to arrive at the contribution of fire flow from each. All hydrants are
expected to be of Class AA as per Section 5.1 of Appendix I.

The following Table 4-5 below summarizes all fire hydrants within a 150m distance from each of the
residential towers. For each hydrant the distance measured along a fire route or roadway was used and
its contribution to the required fire flow. A detailed table showing the distances and fire flow from each
hydrant to each tower can be found in Table B8 of Appendix B.

Table 4-5: Required Fire Flow Based On Proximity To Asset

Fire Flow Contribution from Hydrants (L/min)
Hydrant #
Tower 1 Tower 2 Tower 3 Tower 4 Tower 5/6
#1 5,700 3,800 0 0 5,700
#2 3,800 5,700 3,800 3,800 0
#3 0 3,800 5,700 5,700 0
#4 0 3,800 5,700 5,700 0
#6 3,800 3,800 0 0 5,700
#7 (384040H003) 3,800 0 0 0 3,800
Total (L/min) 17,100 20,900 15,200 15,200 15,200
FUS RFF in L/min or (L/sec) 2,000 2,000 2,000 2,000 8,000
(83) (83) (83) (83) (133)
Meets Requirement (Yes/No) Yes Yes Yes Yes Yes
Notes:
1-Fire Flow Contribution for Class AA Hydrant from Table 1 of Appendix I, ISTB-2018-02

From this table the total available contribution of flow from hydrants, which are in proximity to each tower,
was estimated at between 15,200 L/min and 20,900 L/min. These values exceed the required fire flows for
each residential tower as identified in Appendix | of Technical Bulletin ISTB-2018-02.

4.4.3 High Pressure Check
The estimated pressures within the onsite distribution system based on the high-pressure HGL were

estimated between 84 psi and 88 psi. Therefore, the use of pressure reducing valves should be considered
by the mechanical consultant during the design of interior water systems of each new proposed tower.
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The criteria established for the design of the sanitary sewer system is in accordance with the latest version

of the SDG002 and technical bulletins. The following summarizes the criteria used:

Bachelor units

1-bedroom / 1-bedroom + den units
2-bedroom / 2-bedroom + den units
3-bedroom / 3-bedroom + den units

Residential Peak Factor

Average Domestic Flow (1874.4 x 280 L/cap/day x (1/86,400 sec/day)
Permitted velocity

Minimum Slope

5.2 Proposed Sanitary Servicing and Calculations

1.4 persons/unit
1.4 persons/unit
2.1 persons/unit
3.1 persons/unit

Harmon Formula
280 L/person/day
0.60 to 6.0 m/sec
0.24% (250mm)

The sanitary sewer system is designed based on a population flow, an allowance for amenity areas within
the buildings and an area-based infiltration allowance. The flows were calculated as a summation of all

towers using City of Ottawa sewer design guidelines (SDG002) as follows:

Areas

Site area (Phase 1-5)
External areas (1.29 ha + 4.88 ha)

Number of Units

Studio / Bachelor apartment units

1-bedroom / 1-bedroom + den apartment units
2-bedroom / 2-bedroom + den apartment units
3-bedroom / 3-bedroom + den apartment units
Total units

Population

141 Studio / Bachelor units (@ 1.4 persons per unit)

740 1-bedroom / 1-bedroom + den units (@ 1.4 persons per unit)
368 2-bedroom / 2-bedroom + den units (@ 2.1 persons per unit)
14 3-bedroom / 3-bedroom + den units (@ 3.1 persons per unit)
Total Population

Residential Peaking Factor

Peak Factor =1 + 14 / (4 + (P/1000)°%)* K, where K=10.8
Peak Factor =1 + 14 / (4 + (2049.6/1000)%%) x 0.8

Domestic Sewage Flow
Average Domestic Flow (2049.6 x 280 L/cap/day x (1/86,400 sec/day)

14

3.92 ha
6.17 ha

141
740
368
14
1263

197.4
1036
772.8
43.4
2049.6

3.06

6.64 L/sec

N
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Peak Domestic Flow (3.06 x 6.64)

Commercial Area & Amenities

Ground Floor Commercial + amenities (Ex. Tower 5, 6)
External Lands

Commercial / Amenity Peak Factor

Commercial / Amenity Average Sewage Flow Allowance

Commercial / Amenity Average Sewage Flow Allowance
(6.278 ha x 28,000 L/gross ha/day x 1.5 x (1/86,400 sec/day)

Infiltration

Infiltration allowance :
Infiltration Flow (10.09 ha x 0.33 L/ha/sec)

Total Peak Sewage Flow
Peak Sanitary Flow = 20.34 + 3.05 + 3.33
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20.34 L/sec

450 m? + 624 m?
6.171 ha

1.0 (since < 20%)
28,000 L/gross ha/d

3.05 L/sec

0.33 L/hal/sec
3.33 L/sec

26.72 L/sec

The estimated peak sanitary flow rate from the proposed property is 26.7 L/sec based on City of Ottawa

Design Guidelines.

The minimum reserve capacity in the sanitary sewer system is estimated at 12.3 L/sec within manhole run
MHSA54991 — MHSA54992. This is due to the flat 0.16% slope of this run.

Of the fifteen (15) sanitary sewer runs four (4) have a minimum full-flow velocity less than the required 0.60
m/sec as per the SDGO002. The velocities range between 0.53 m/sec and 0.59 m/sec, just below the
minimum 0.60 m/sec. Three (3) of these sewer runs are within the Jeanne D’Arc Boulevard downstream

of the site, and one run is in Phase2.

It should be noted that the peak sanitary flow calculated is for the ultimate condition with all phases complete
and an additional offsite external area of 6.17 hectares being serviced.

It would be recommended that the City elect to schedule regular maintenance on the sanitary sewer runs

on Jeanne D’Arc Boulevard east of Trim Road.

15
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6
6.1

6.1.

Stormwater Management

Background

1 Existing Conditions
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The current stormwater drainage system for the site consists of onsite storm sewers (minor system) and
an access roadway (major system). The minor system consists of two onsite storm sewers. One system
runs along the rear of the towers parallel to the north property line and discharges westerly into the
stormwater pond located in the north/west quadrant of the site. The second storm sewer system runs west
and north along the access roadway to the stormwater facility. The stormwater facility (or dry pond) has
two inlets and one outlet structure. Stormwater exiting the facility then travels through an oil/grit separator,
and then flows easterly along Jeanne D’Arc Boulevard to its outfall location approximately 60 metres west

of the property.

embankment towards the Ottawa River.

The outfall consists of a concrete headwall located approximately 10m down the

The stormwater facility was designed during the development of Phase 1 and was sized to accommodate
the entire 3.77-hectare development site. Additional information on the original stormwater design is
provided in proceeding sections of this report.

6.1.

2 Review of Previous Phase 1 (Tower 1) Design

There are no inlet control devices in catch basins or area drains within Phase 1 to control peak runoff into
the minor system. All runoff is directed to the stormwater (SWM) facility. The SWM facility is controlled
within the outlet structure using a single orifice to control outflow. The majority of surface runoff is captured
by area drains, as the area drains are located on top of the underground parking structure. The building
area drains are connected directly into the internal plumbing system and outlet to the storm sewer system
north of the buildings. The access road along the south and west portion of the site has a separate storm
sewer system connected to the SWM facility.

The following is a summary of the SWM servicing design for the Phase 1, taken from the Original DME
Report.

Total directly connected drainage area =

Allowable Runoff Coefficient =

Allowable Release rate based on 5-year pre-development =
5-year and 100-year storage requirements =
Post-development runoff coefficient (calculated) =
Maximum available storage in SWM facility =

Flow Control from Pond =

5-year and 100-year elevation in Pond =

Overflow Elevation of Pond =

Orifice Flow from Pond based on Maximum head =

16

3.77 ha

0.25

184.1 L/sec

296 m® and 680 m?3
0.58

708 cubic metres
270mm dia Orifice
49.47m & 50.07m
50.07m

1.42m
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e Quality Control Requirements (RVCA) = 80% TSS
e Vortech Separator. Design Treatment capacity = 240 L/sec
e Vortech Separator. Design TSS removal efficiency = 83% TSS

6.1.3 Review of Previous Phase 2 Design.

The stormwater design for Phase 2 was completed by EXP, which consisted of the review of the existing
Phase 1 design and the confirmation that peak flows could still be accommodated based on the design
completed during Phase 1.

Phase 2 works consisted of the extension of storm water infrastructure. Approximately 115 metres and
three storm sewer manholes were installed to service this phase.

An estimate of the runoff coefficient based on the existing Phase 1, proposed Phase 2, and future Phases
3-5 site plans was completed at the time. An average runoff coefficient of 0.52 for Phase 2 and overall of
0.52 for the entire site, was estimated. This was lower than the original estimate of 0.58 that was
established during the design development of Phase 1.

6.1.4 Existing Quality Control

During the design of Phase 1, the Rideau Valley Conservation Authority established that the water quality
criteria for the site as “enhanced” protection which is an 80% total suspended solids (TSS) removal.

As part of the construction of Phase 1, a hydro dynamic Vortech separator model 5000 was installed. The
separator, manufactured by Contech Stormwater Solutions Inc., was designed for a maximum treatment
capacity of 240 L/sec for a drainage area of 3.9 hectares and maximum runoff coefficient of 0.60. The
design net annual TSS removal efficiency is 83%. Details on the design of the chamber can be found in
the original Phase 1 report.

Therefore, quality control for the entire site is achieved using the existing Vortech separator. It is located
downstream of the dry pond prior to outletting into the existing ravine. For Phases 3 to 5 no additional
quality control will be required.

6.1.5 Existing Quantity Control

The SWM facility was sized and designed to accommodate the entire 100-year storm within the facility. A
review of the stormwater drainage systems in Phase 1 indicates that five (5) flow-controlled roof drains
were used, however the 15 area drains did not include flow control. For Phase 2 of the development fifteen
(15) roof drains were used. Similarly, the Tower 2 roof drains are flow-control to 30gpm (1.89 L/sec) at
150mm depth as required by the Building Code. The fourteen (14) area drains in Phase 2 are not flow
controlled, however ponding will naturally occur as captured flow rate will be dictated by the internal
plumbing and is sized based on the Building Code requirements.

None of the area drains require flow controls as the capture rate at each drain is dictated by the internal
orifice within the drain. As not all runoff from the 100-year storm will be captured into the storm sewer,
flows in excess of the captured rate will be stored onsite and within the existing dry pond. The required 5-
year and 100-year storage volumes based on the Modified Rational Method were originally estimated at
296 m® and 680 m3 during the development of Phase 1, and then re-estimated at 302 m?® and 687 m3 during
the development of Phase 2. These estimates were based on the adjustments to the average runoff
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coefficients from site plan updates. The 5-year and 100-year volume requirements were re-calculated
based on the average runoff coefficients determined and the permitted release rate. In addition, the 100-
year volume requirements were calculated using a runoff coefficient that was increased by 25% as noted
in the SDG002. This increased the volume requirements to 360 m23 and 923 m? for the 5-year and 100-
year events, respectively.

As indicated in the Phase 1 report, the pond was designed for a maximum capacity of 708 cubic metres.
A re-calculation of the 100-year storage volume requirement for the entire site (all phases) was completed
based on the Modified Rational Method and the current pond allowable release rate of 176.6 L/sec and the
average runoff coefficient of Cave = 0.55. Using the latest City of Ottawa IDF data, and increasing the
runoff coefficient by +25% for the 100-year storm, results in a 100-year volume of 923.2 m3 for Cave=0.69.

Therefore, the current pond is slightly short of providing the revised 100-year volume of 923 m?3 to
accommodate all phases based on the Modified Rational Method. As previously mentioned, the rooftops
of Towers 1 and 2 include flow-controlled drains and this storage volume was not accounted for.

In order to meet the 100-year storage volume requirement, surface ponding and rooftop storage was
estimated for all Phases. The rooftop storage for all buildings was estimated using the prism volume
formula assuming a maximum 150mm depth. The following table summarizes the estimated volumes
available on the roofs based on the roof areas. The actual 100-year ponding volumes on the roofs were
calculated using PCSWMM and are presented later in this report.

Table 6-1: Summary of Maximum Ponding Volumes on Rooftop Using Prism Formula

Total Number of Area on Roof .
Tower No. Roof Drains with R°2°f (e Available for Masx. B HERTIO E e
(m?) ; 2 (m°)
controls Ponding (m?)
Tower 1 5 870 870 44
Tower 2 13 906 428 21
Tower 3 13 924 381 19
Tower 4 — High 13 762 640 32
Roof
Tower 5 -High Roof | 14 1118 724 36.2
Tower 6 — High 14 1015 724 36.2
Roof
Tower 5, 6 Podium
& Green Roof* 6 1000 600 76.3
Total 6595 4367 264.7
*Available Volume in Green Roof provided via Zinco retention spacer with retention volume of 142.5 L/m2.

The total ponding volume available on the roofs is estimated at 264.7 m3. This would supplement the
current pond volume of 708 m3 to yield a total volume of 972.7 m3 This total available storage volume of
972.7 m3,

Additional information on the 100-year volumes available in the existing SWM facility, based on full
development of the site is provided in upcoming sections of this report, through the development of a
dynamic (PCSWMM) hydrologic/hydraulic stormwater model.
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6.1.6 Review of Pre-Development Conditions

Although a pre-development peak flow of 184.1 L/sec was calculated during Phase 1 (DME), this rate was
based on a developed site area of 3.77 hectares of the total 3.9-hectare site. The remaining 0.13-hectares
was to flow offsite rather than to the stormwater facility. What was not calculated in the original report was
the contribution of runoff within the site to various outlets.

Although the ultimate discharge point is the Ottawa River, there are two routes that runoff discharges offsite.
Therefore 2007 topographic data was obtained from the City and was used to create a 1m x 1m DTM model
of 2007 existing conditions. The DTM was loaded in PCSWMM and the watershed delineation tool was
used to determine overland subcatchment boundaries and overland flow paths. Figure A5 in Appendix A
illustrates the predevelopment subcatchments and identifies the outlets where stormwater runoff
discharges offsite.

The following table summarizes the 5-year and 100-year peak flows to each outlet based on same 20-
minute time of concentration used during the original phase 1 design.

Table 6-2: Summary of Pre-Development Peak Flows to Various Outlets

. Area 5-year Peak 100-year Peak Flow
R (hectares) Flow (L/sec) (L/sec)
Northerly to Ottawa River (PRE-1) 3.4530 168.6 359.8
Westerly to Ravine (PRE-2) 0.4659 22.7 48.6
Totals 3.9189 191.3 408.4

Table E1 in Appendix E provides additional detail on the pre-development peak flows. Slight variations in
the peak flows can be attributed to the original site area of 3.99 hectares used during Phase 1, and the
current area of 3.919 hectares. The original allowable release rate of 184.1 L/sec will be maintained at the
outfall from the SWM facility.

6.1.7 Minor System Allowable Capture Rate

The pre-development parameters were taken from the original DME Report and used to determine the
allowable release rates from the proposed site using the Rational Formula are re-iterated below:

QsaL = 2.78 CavG IT A

where:

QsalL = 5-year Peak Allowable Discharge (L/s)

Cave = Average Runoff Coefficient (0<C<1)

It = Average Rainfall Intensity (mm/h) for Return Period
A = Drainage Area (hectares)

Using a time of concentration (Tc) of 20 minutes and a runoff coefficient of 0.25, the allowable release rate
(QsaLL) from the site is determined for the 5-year storm (City of Ottawa Guidelines), |5, using the IDF Curve
as follows:

(1)
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998.071/ (20 + 6.053)0.814

70.3 mm/hr

2.78 (0.25) (70.25 mm/hr) (3.77 ha)
184.1 L/sec

Is

QsaLL

The allowable release rate from the proposed site is 184.1 L/sec based on a 5-year storm event. The
remaining runoff above the 5-year rate, up to the 100-year storm event, will be controlled onsite. This
release rate was also based on an area of 3.77 hectares, a runoff coefficient of 0.25 and a 5-year storm
intensity of 70.3 mm/hour (Tc = 20 min).

6.2 Proposed Storm Servicing Strategy
6.2.1 Design Methodology
The methodology for the design of the stormwater system is as follows:
¢ Developed subcatchments for all inlets. This included separate roof areas. The post-development
subcatchments are illustrated on Drawing C400.

e Calculated average runoff coefficients for all phases.

e Created new 2-year and 5-year storm design sheets for the entire development based on updated
runoff coefficients. The time of concentrations for drainage areas used in the sewer design sheets
were updated to 10 minutes. This varies from the 20-minute time of concentrations used in the
original design.

e The 2-year storm design sheet was used to establish proposed storm sewer diameters. For existing
storm sewer runs, the 2-year and 5-year design sheets were used to determine the system’s level
of service.

e Recalculated the 5-year and 100-year storage requirements for entire site based on the Modified
Rational Method and the allowable release rates.

e Reviewed the existing SWM facility size to accommodate the re-calculated 100-year storage
requirements.

The storm sewers servicing Phase 5 (Tower 5 and Tower 6) have been installed during the Phases 3 & 4
of the development. A new 300 mm diameter storm lateral is proposed to discharge runoff collected by the
roof drains from Tower 6 and podium to storm sewer manhole MHST76833.

The next section will outline the storm sewer servicing requirements for Phase 5 of this development and
confirm that the previously installed storm sewer infrastructure is appropriate to service the next phase.

6.2.2 Design Criteria

The stormwater system was designed in conformance with the latest version of the City of Ottawa Design
Guidelines (October 2012). Section 5 “Storm and Combined Sewer Design”, and Section 8 “Stormwater
Management” from the design manual were referenced.

A summary of the design criteria that relates to this design report is listed below.
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6.2.3 Minor System Design Criteria

e The original storm service was sized based on the rational formula and Manning’s Equation under
free flow conditions for the 5-year storm using a 20-minute inlet time. The storm sewer system
was reviewed based on both the 2-year & 5-year storm design with a 10-minute time of
concentration.

¢ Since a detailed site plan was available for the site, including building footprints, calculations of the
average runoff coefficients for each drainage area were completed. Average runoff coefficients
were calculated for each inlet drainage area.

e Minimum sewer slopes to be based on minimum velocities for storm sewers of 0.80 m/sec.

6.2.4 Major System Design Criteria

o The major system has been designed to accommodate on-site detention with sufficient capacity to
attenuate the 100-year design storm. On-site storage is calculated based on the 100-year design
storm with on-site detention storage provided in the SWM facility.

e On site storage is provided and calculated for up to the 100-year design storm with maximum
ponding of 150mm depth on the roofs, and either 150mm (over parking structures) or 350mm on
the ground surface.

e Calculation of the 100-year storage requirements was completed based on the Modified Rational
Method as noted in the City’s Design Guidelines. This was compared to the dynamic stormwater
model.

o The product of the depth of flow x velocity must be less than 0.6 m/sec under the 100-year storm
as per City Guidelines.

o The major system (roadway) has been designed to convey surface runoff to the outlets.

e A minimum of 150mm of vertical clearance must be provided between the spill elevation on the
street and the ground elevation at the building.

e Overland flow routes are provided.

6.3 Runoff Coefficients

Imperviousness percentages and average runoff coefficients for all subcatchments were calculated using
PCSWMM'’s area weighting routine. This modelling software has a GIS engine which allows for
subcatchment (or polygon) definition including attributes. For all subcatchments these parameters were
derived based on based on hard surfaces (concrete or asphalt) having an imperviousness of 100%, and
soft surfaces (landscaping surfaces) having a zero percent imperviousness. The conversion from an
imperviousness percent to a runoff coefficient was taken as C = (IMP*0.70) / 100 + 0.20, with the
imperviousness (IMP) as a percentage.

Individual post-development imperviousness percentages, and runoff coefficients used in the dynamic
modelling analysis were based on actual surface cover types. Imperviousness levels of impervious
surfaces (roofs, asphalt, and concrete) were taken as 100%, whereas pervious surfaces
(grass/landscaping) were taken as 0%.

A background GIS layer was created in PCSWMM and was used in the area weighting routine. This layer
included all the ground surface cover types, such as concrete, grass, asphalt, roofs, etc., which contained
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the percent imperviousness for each polygon. All subcatchment imperviousness attributes were updated
based on the weighting routine. Average runoff coefficients for each subcatchment were derived from the
above noted formula.

The average runoff coefficients for each phase of development and the overall site area under post-
development conditions was calculated. The following table below summarizes the average runoff
coefficients for each phase.

Table 6-3: Summary of Post-Development Average Runoff Coefficients

Phase Area (hectares) Average Runoff Coefficient
Phase 1 0.8895 0.48
Phase 2 0.6852 0.58
Phase 3 0.5676 0.55
Phase 4 0.6097 0.48
Phase 5 (Tower 5 and Tower 6) 1.1668 0.66
Total = 3.9188 0.56

6.4 Minor System (Storm Sewer) Design

Average runoff coefficients were calculated for all drainage areas for sizing of the storm sewers. Inlet times
of 10 minutes were used for the storm sewers. The average post-development runoff coefficient was
calculated as 0.56 for the overall site.

The Storm Drainage Plan is illustrated on Drawing C400. A total ninety-seven (97) subcatchments (or
drainage areas) are shown on this drawing with average runoff coefficients calculated for each drainage
area.

Under the 2-year storm event, pipe capacity is adequately provided with no overcapacity within the
proposed development. Under the 5-year storm event, 4 of the 19 sewer runs upstream of the SWM facility
would surcharge assuming free flow conditions (no inlet restrictions). Design sheets for the 2-year sizing of
the storm sewer system, and the 5-year calculations for runoff are included for reference in Appendix E.

6.5 Stormwater Management Modelling

The site is designed using a dual drainage stormwater model. Dual drainage systems consist of two
separate and distinct networks, being a) the minor (or storm sewer) system and b) the major (or street)
system. Storm sewer inlets intercept runoff from catchments and links are created between the major
system and the minor system.

For this analysis all minor and major system components were included in the PCSWMM model, including
inlet control devices (ICDs) in catchbasins, inlet control for catchbasins in flow-by conditions, and storage
for catch basins in ponding conditions.

Rating curves were developed for ICD’s based on manufactures specifications, for surface and curb-inlet
type catchbasins, and for surface ponding areas.
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6.5.1 Hydrologic/Hydraulic Analysis

PCSWMM was used to create a dual drainage hydrologic/hydraulic model of the storm sewer system. The
model accounts for both the minor system (storm sewer) and the major system (roads). Catchbasins were
modelled in either a flow-by condition or in a ponding condition. For catchbasins in flow-by conditions inlet
capture curves were developed based on the type of curbs used (mountable curb in this case), and the
inlet type (either curb inlet catchbasins or surface inlet catchbasins). Ponding areas were modelled as
storage nodes with surface ponding represented by area-depth curves above the inlet control devices
(ICDs) located at the outlet pipe invert. Calculations of runoff was completed based on the PCSWMM'’s
EPA SWM 5 engine. Catchment parameters were taken from City of Ottawa’s SDG002 Design parameters.
The following design parameters and assumptions are noted as follows:

o Infiltration losses based on Horton Equation as per City of Ottawa SDG002.
e Impervious and pervious depression storage as per City of Ottawa SDG002.

e 5-year, 3-hour Chicago storm used to review minor system design based on Rational Method.

e 100-year, 3-hour Chicago storm used assess impact of major event and determine peak flows and
depth of runoff.

¢ Runoff coefficient for all subcatchments were determined using area weighting routine and based on
actual hard and soft surface areas. Runoff coefficients were calculated from the impervious levels
using the relationship C = (IMP x 0.7) + 0.20.

e Subcatchment areas were derived tributary to each surface inlet (catchbasin).

e Subcatchment widths are equal to the subcatchment area divided by the overland flow path length. As
per City Guidelines, the subcatchment width is equal to 2 x length or two-sided catchments.

e Inflows from all catchbasins were restricted with inlet control devices (ICDs) necessary to ensure
allowable capture rate of not more than 100 L/sec was maintained.

o The volume of surface ponding at low-points were calculated using the prism-formula (V=1/3*A*H).
6.5.2 Parameters

Drawing C400 illustrates the post-development storm drainage system. Flow path lengths for each
subcatchment was determined based on the average overland flow path length, with the catchment width

being the areal/length. Subcatchment slopes were set at 1%. The following summarizes the general
subcatchment parameters used:
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Table 6-4: General Subcatchment Parameters

Parameter PCSWMM Parameter | Value
Infiltration Loss Method Horton
Maximum Infiltration Rate Max. Infil. Rate 76 mm/hr
Minimum Infiltration Rate Min. Infil. Rate 13.2 mm/hr
Decay Constant (1/hr) Decay Constant 4.14
Manning N (Impervious) N Impev 0.013
Manning N (Pervious) N Perv 0.40
Depression Storage — Pervious Surfaces Dstore Imperv 1.57 mm
Depression Storage — Impervious Surfaces Dstore Perv 4.67 mm
Zero Percent Impervious Zero Imper 25%
Subcatchment Slopes Slope 0.5% or 1%

Table 6.5 below presents the individual subcatchment parameters that were developed and used in the

PCSWMM model.

Table 6-5: Post-Development Subcatchment Parameters

Name Outlet Area Width Flow Path | Slope IMP Cavg
(ha) (m) Length (m) (%) (%)
S01 T3-ROOF-5-NOSTORAGE 0.0074 24.7 2.996 100 0.9
S02 OUTFALL_174 0.0048 20.9 2.297 22.6 0.36
S04 OUTFALL_174 0.0285 1781 1.6 6.7 0.25
S05 IN138478 0.037 81.2 4.557 0.5 1 0.21
S06 T3-ROOF-2-STORAGE 0.0075 25 3 100 0.9
S07 SP35 0.1546 84.3 18.339 0.5 85.4 0.8
S09 T3-ROOF-4-NOSTORAGE 0.0294 36.8 7.989 100 0.9
S10 T3-ROOF-3-STORAGE 0.0078 26 3 100 0.9
S11 T2-ROOF3-STORAGE 0.0092 30.7 2.997 99.7 0.9
S§12 T2-ROOF-4-NOSTORAGE 0.0293 36.6 8.005 99.9 0.9
S13 T2-ROOF2-STORAGE 0.0096 32 3 100 0.9
S14 T2-ROOF1-STORAGE 0.0359 44.9 7.996 100 0.9
S15 T2-ROOF-5-NOSTORAGE 0.0066 22 3 99.9 0.9
S16 CB07 0.028 25.8 10.853 13 0.29
S17 SP09 0.0246 171 14.386 25.8 0.38
S18 SP10 0.0168 16.8 10 22.9 0.36
S19 SP11 0.0366 26 14.077 23.6 0.37
S20 SP05 0.0411 30.3 13.564 18.1 0.33
S21 SP02 0.0849 49.5 17.152 100 0.9
Y
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S22 TOWER1-CONN 0.0299 33.3 8.979 1 68.9 0.68
8§23 SWM-POND 0.1972 143.2 13.771 1 0.4 0.2
S24 202B 0.0602 1" 54.727 1 11.6 0.28
§25 MHST54415 0.0338 11.4 29.649 1 0 0.2
S26 SP04 0.0662 33.6 19.702 1 10.5 0.27
S27 SP06 0.0552 38 14.526 1 81 0.77
528 SPO7 0.0328 26.2 12.519 1 71.4 0.7
S§29 SP12 0.0376 30 12.533 1 231 0.36
S30 CB11 0.1517 46.3 32.765 1 22.5 0.36
S31 SP03 0.0372 56.3 6.607 1 99.9 0.9
S32 TOWER1-CONN 0.0197 9.1 21.648 1 99.8 0.9
833 SP30 0.0302 47 6.426 1 17.9 0.33
S34 SP08 0.0543 17.5 31.029 1 75.7 0.73
S37 T1-ROOF-STORAGE 0.087 87 10 1 100 0.9
S38_1 MHST76833 0.0352 41.4 8.502 1 94.3 0.86
S38_2 MHST54409 0.0312 40.9 7.628 1 94.3 0.86
S39 TOWER1-CONN 0.0951 79.3 11.992 1 19.9 0.34
S40 SPO1 0.114 47 24.255 1 64.6 0.65
S41 MHST54411 0.1786 110.7 16.134 1 80.1 0.76
S42A SP36 0.0874 66.9 13.064 1 66.1 0.66
S42B CB10-MAJ 0.0731 69.2 10.564 1 91.3 0.84
S43 TOWER2-CONN-1 0.029 7.9 36.709 1 100 0.9
S44 MHST76834 0.0496 12.2 40.656 1 0.5 0.2
S45 IN141918-MAJ 0.0396 50.1 7.904 1 79.7 0.76
S46 SP28 0.0113 19 5.947 1 18.2 0.33
S47 TOWER4-CONN-2 0.0243 9.3 26.129 1 91 0.84
S48 CBO05-MAJ 0.0359 15.9 22.579 1 85 0.8
S49 SP20 0.0801 68.5 11.693 1 59.1 0.61
S50 SP13 0.02 37.3 5.362 1 33.5 0.43
S51 SP14 0.0231 22.4 10.312 1 39 0.47
S52 SP15 0.0224 23.7 9.451 1 29.9 0.41
S53 OUTFALL_OTT_RIVER_2 0.0634 149.3 4.246 0.5 0 0.2
S54 SP19 0.0442 47.3 9.345 1 7.9 0.26
S55 CB04-MAJ 0.0232 13.7 16.934 1 67.2 0.67
S56 SP18 0.0223 38.3 5.822 1 44 0.51
S58 206 0.0211 16.8 12.56 1 20.8 0.35
S59 SP99 0.2551 317 8.047 0.5 14.4 0.3
S60 SP17 0.0205 25.2 8.135 1 24.2 0.37
S61 SP16 0.0213 21.7 9.816 1 34.7 0.44
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S62 SP22 0.0443 37.7 11.751 1 56 0.59
S63 SP21 0.0435 31.8 13.679 1 71.5 0.7
S64 SP27 0.0516 63 8.19 1 27.2 0.39
S65 CBO08 0.0253 10 25.3 1 4.5 0.23
S66 CB09 0.0639 28.7 22.265 1 13.9 0.3
S67_1 T4-ROOF2-NOSTORAGE 0.0511 102.2 5 1 100 0.9
S67_2 T4-ROOF1-STORAGE 0.0762 152.4 5 1 100 0.9
S67A Commercial_Roof_Green 0.0742 63.3 11.719 1 100 0.9
S67B Commercial_Roof_General2 0.0099 27 3.667 1 100 0.9
S67C Commercial_Roof_General1 0.0033 28.7 1.15 1 100 0.9
S67D Commercial_Roof_General3 0.0123 34.6 3.56 1 100 0.9
S68 SP26 0.0279 23.2 12.026 1 28.9 0.4
S69 SP25 0.0366 45.5 8.044 1 18 0.33
S70 SP23 0.0828 92.1 8.99 1 26.7 0.39
S71 SP24 0.023 326 7.055 1 9.2 0.26
S72 TOWER2-CONN-1 0.005 5.1 9.804 1 100 0.9
S73 SP31,SP32 0.0048 9.7 4.948 1 99.9 0.9
S74 SP29 0.0147 16 9.188 1 46 0.52
S75 IN141919-MAJ 0.1074 33 32.545 1 69.6 0.69
S76 T3-ROOF-1-STORAGE 0.0403 50.4 7.996 1 100 0.9
S77A T5_Terrace_4 0.0125 27.8 4.496 1 100 0.9
S77B T5_Terrace_2 0.01 22.2 4.505 1 100 0.9
S78A T5_Terrace_3 0.0116 25.8 4.496 1 100 0.9
S78B T5_Terrace_1 0.0098 21.8 4.495 1 100 0.9
S79A T5_Elevator_Roof 0.0149 28.5 5.228 1 100 0.9
S79B T5_Amenity_1 0.0153 28 5.464 1 100 0.9
S79C T5_Amenity_2 0.0071 171 4.152 1 100 0.9
S79D T5_Amenity_3 0.0147 26.9 5.465 1 100 0.9
S79E T5_Amenity_4 0.0071 171 4.152 1 100 0.9
S80A T6_Terrace_4 0.0094 40.7 2.31 1 100 0.9
S80B T6_Terrace_2 0.0093 335 2.776 1 100 0.9
S81A T6_Terrace_3 0.0115 46.9 2.452 1 100 0.9
S81B T6_Terrace_1 0.0095 30.4 3.125 1 100 0.9
S82A T6_Elevator_Roof 0.0147 27.6 5.326 0.5 100 0.9
S82B T6_Amenity_3 0.0153 32 4.781 0.5 100 0.9
S82C T6_Amenity_2 0.0071 29 2.448 0.5 100 0.9
S82D T6_Amenity_1 0.0142 30.9 4.595 0.5 100 0.9
S82E T6_Amenity 4 0.0071 27.7 2.563 0.5 100 0.9
S83 T5_2nd_Floor 0.0067 53.6 1.25 0.5 100 0.9
&
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Storage Node Parameters

None of the catchbasin (CBs) are equipped with inlet control devices (ICDs) as there are only two (2) CBs
that are located in ponding conditions. One (1) CB is located at the low point adjacent to the underground
parking ramp for Tower 1, and the other CB is located within the parking lot for Tower 2. For both CBs
there is minimal ponding depth, and therefore a relatively low capture rate through the lid. It was determined
that ICDs were not necessary for these two catchbasins.

Catchbasins under ponding and flow-by conditions were modelled as storage nodes. These storage nodes
used in the model represent the catchbasins and major system junctions. For storage nodes modeled as
catchbasins, the invert of the storage node is representative of the invert of the CB and the rim of the
storage node is the top of the CB plus the ponding depth plus an additional allowance of 150mm for
overland flow. This allowance permits the model to route any additional overland flow downstream to
another junction. Ponding at low points are represented using storage area-depth curves in PCSWMM,
with the depth (or head) measured from the invert of the catchbasin. For this project area-depth curves
for surface ponding was used at catchbasins and at area drains. Rating curves at surface ponding locations
are provided in Appendix G.

Similarly, ponding on the flat roofs of the towers were modelled as storage nodes. The rating curves for the
storage functions for each roof was determined based on the effective roof ponding areas, and the
maximum 150mm depth as permitted by the Ontario Building Code (OBC). Like the surface areas ponding
is represented using an area-depth curve in PCSWMM, with the depth (or head) measured from the low
point of the roof (i.e. roof drain weir elevation). Rating curves at ponding locations of the roofs are provided
in Appendix F. Individual rating curves for each roof is provided, with a summary table at the beginning of
Appendix F. Please note that these tables also provide the head-outflow curves for each roof, which will
be further discussed in the Outlet Node (ICD) Parameters section of this report.

A green roof stormwater retention system is proposed within the podium area between Tower 5 and Tower
6 to provide on-site retention storage. The system utilizes ZinCo RSX 150 Retention Spacers, which
provides a total storage depth of 150mm and a cavity volume exceeding 95%. The corresponding retention
volume is approximately 142.5 L/m? (i.e., 95% x 150 mm). Based on the architectural drawings, the total
green roof area is approximately 500 m2, resulting in a estimated total storage volume of about 71.3 m3.

Table 6-6 below summarizes all the storage nodes used in the PCSWMM model, the associated invert and
rim elevations, the curves type and name, the type of storage and the number of inlets.

Table 6-6: Storage Node Parameters

Name | giov oy | Eiov.(m) | () | Curve | CurveName PE |
SPO1 54.45 54.82 0.37 TABULAR SP01-STORAGE AREA_DRAINS 4
SP02 54.31 54.82 0.51 TABULAR SP02-STORAGE AREA_DRAINS 2
SP03 52.38 52.7 0.32 TABULAR SP03-STORAGE PLUG-ICD 1
SP04 54.35 54.8 0.45 TABULAR SP04-STORAGE AREA_DRAINS 1
SP05 54.4 54.75 0.35 TABULAR SP05-STORAGE AREA_DRAINS 2
SP06 54.4 54.84 0.44 TABULAR SP06-STORAGE AREA_DRAINS 1
SPO7 54.45 54.84 0.39 TABULAR SP07-STORAGE AREA_DRAINS 1
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SP08 53.75 54.23 0.48 TABULAR SP12-STORAGE PLUG-ICD 1
SP09 54.4 54.85 0.45 TABULAR SP09-STORAGE AREA DRAINS 1
SP10 54.47 54.85 0.38 TABULAR SP10-STORAGE AREA_DRAINS 1
SP11 54.4 54.85 0.45 TABULAR SP11-STORAGE AREA_DRAINS 1
SP12 54.4 54.85 0.45 TABULAR SP12-STORAGE AREA DRAINS 1
SP13 54.53 54.95 0.42 TABULAR SP13-STORAGE AREA DRAINS 2
SP14 54.51 54.94 0.43 TABULAR SP14-STORAGE AREA_DRAINS 1
SP15 54.51 54.93 0.42 TABULAR SP15-STORAGE AREA_DRAINS 1
SP16 54.51 54.91 0.4 TABULAR SP16-STORAGE AREA DRAINS 1
SP17 54.51 54.9 0.39 TABULAR SP17-STORAGE AREA DRAINS 1
SP18 54.5 54.85 0.35 TABULAR SP18-STORAGE AREA_DRAINS 1
SP19 54.5 54.96 0.46 TABULAR SP19-STORAGE AREA_DRAINS 1
SP20 54.5 54.96 0.46 TABULAR SP20-STORAGE AREA DRAINS 2
SP21 54.5 54.9 0.4 TABULAR SP21-STORAGE AREA DRAINS 1
SP22 54.5 54.95 0.45 TABULAR SP22-STORAGE AREA_DRAINS 1
SP23 54.6 55 0.4 TABULAR SP23-STORAGE AREA_DRAINS 4
SP24 54.65 55.02 0.37 TABULAR SP24-STORAGE AREA DRAINS 2
SP25 54.75 55.1 0.35 TABULAR SP25-STORAGE AREA DRAINS 2
SP26 54.6 55.03 0.43 TABULAR SP26-STORAGE AREA_DRAINS 1
SP27 54.75 55.1 0.35 TABULAR SP27-STORAGE AREA _DRAINS 3
SP28 54.75 55.1 0.35 TABULAR SP28-STORAGE AREA_DRAINS 2
SP29 54.75 55.15 0.4 TABULAR SP29-STORAGE AREA_DRAINS 1
SP30 54.85 55.25 0.4 TABULAR SP30-STORAGE AREA _DRAINS 3
SP31,SP32 54.76 55.14 0.38 TABULAR SP31,SP32- AREA _DRAINS 2
STORAGE
SP35 53.65 53.8 0.15 TABULAR SP35-STORAGE AREA_DRAINS 3
SP36 54.2 54.4 0.2 TABULAR SP36-STORAGE AREA_DRAINS 1
SWM-POND 48.63 51 2.37 TABULAR SWM-POND- DRY_POND 1
DME-ADJ
T1-ROOF- 60 60.15 0.15 TABULAR TOWER1-ROOF- ROOF_DRAINS 5
STORAGE STORAGE
T2-ROOF1- 60 60.15 0.15 TABULAR TOWER2- ROOF_DRAINS 4
STORAGE ROOF1-
STORAGE
T2-ROOF2- 60 60.15 0.15 TABULAR TOWER2- ROOF_DRAINS 4
STORAGE ROOF2-
STORAGE
T2-ROOF3- 60 60.15 0.15 TABULAR TOWER2- ROOF_DRAINS 4
STORAGE ROOF3-
STORAGE
T2-ROOF-4- 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 6
NOSTORAGE L
T2-ROOF-5- 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 2
NOSTORAGE L
T3-ROOF-1- 60 60.15 0.15 TABULAR TOWERS3- ROOF_DRAINS 5
STORAGE ROOF1-
STORAGE
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T3-ROOF-2- 60 60.15 0.15 TABULAR TOWERS3- ROOF_DRAINS 4
STORAGE ROOF2-
STORAGE
T3-ROOF-3- 60 60.15 0.15 TABULAR TOWERS3- ROOF_DRAINS 4
STORAGE ROOF3-
STORAGE
T3-ROOF-4- 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 8
NOSTORAGE L
T3-ROOF-5- 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 1
NOSTORAGE L
T4-ROOF1- 60 60.15 0.15 TABULAR TOWER4- ROOF_DRAINS 13
STORAGE HIGHROOF-
STORAGE
T4-ROOF2- 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 9
NOSTORAGE L
T5_2nd_Floor 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 1
L
T5_Amenity_1 60 60.15 0.15 TABULAR TOWERS5- ROOF_DRAINS 2
AMENITY-1
T5_Amenity 2 60 60.15 0.15 TABULAR TOWERS5- ROOF_DRAINS 2
AMENITY-2
T5_Amenity_3 60 60.15 0.15 TABULAR TOWERS- ROOF_DRAINS 2
AMENITY-3
T5_Amenity_4 60 60.15 0.15 TABULAR TOWERS5- ROOF_DRAINS 2
AMENITY-4
T5_Elevator_Roof 60 60.15 0.15 TABULAR TOWERS- ROOF_DRAINS 2
ELEVATOR-
ROOF
T5 Terrace_1 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 1
L
T5_Terrace_2 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 1
L
T5_Terrace_3 60 60.15 0.15 TABULAR TOWERS5- ROOF_DRAINS 2
TERRACE3
T5_Terrace_4 60 60.15 0.15 TABULAR TOWERS5- ROOF_DRAINS 2
TERRACE4
T6_Amenity_1 60 60.15 0.15 TABULAR TOWERG- ROOF_DRAINS 2
AMENITY1
T6_Amenity_2 60 60.15 0.15 TABULAR TOWERG- ROOF_DRAINS 2
AMENITY2
T6_Amenity 3 60 60.15 0.15 TABULAR TOWERG- ROOF_DRAINS 2
AMENITY3
T6_Amenity 4 60 60.15 0.15 TABULAR TOWERG- ROOF_DRAINS 2
AMENITY4
T6_Elevator_Roof 60 60.15 0.15 TABULAR TOWERG- ROOF_DRAINS 2
ELEVATOR-
ROOF
T6_Terrace_1 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 1
L
T6_Terrace 2 60 60.15 0.15 FUNCTIONA * ROOF_DRAINS 1
L
T6_Terrace_3 60 60.15 0.15 TABULAR TOWERG- ROOF_DRAINS 2
TERRACE3
T6_Terrace 4 60 60.15 0.15 TABULAR TOWERG- ROOF_DRAINS 2
TERRACE4
Commercial_Roof 60 60.15 0.15 TABULAR Commercial_G1 ROOF_DRAINS 1
Generall
Commercial_Roof 60 60.15 0.15 TABULAR commercial_g2 ROOF_DRAINS 3
General2
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Commercial_Roof 60 60.15 0.15 TABULAR TOWERS&6- ROOF_DRAINS 2
_General3 PODIUM-
GRANULAR
Commercial_Roof 60 60.3 0.3 TABULAR TOWERS5&6- ROOF_DRAINS 4
_Green GREEROOF-
RETENTION

6.5.3 Storage Cistern at Tower 6 Parking Structure

Runoffs collected from the roof drainage systems of Tower 6 and the podium area between Tower 5 and
Tower 6 will be conveyed to a proposed underground storage cistern located within the Tower 6 parking
structure. The stored stormwater will be pumped to the existing onsite storm sewer system at a controlled
release rate of 10 L/s. The cistern is designed to provide sufficient stormwater detention storage to manage
stormwater runoff generated under the 100-year design storm. Detailed mechanical design of the cistern
system, including pump configuration and control settings, will be provided by the mechanical engineer as
part of building design package. Refer to Appendix L for a schematic detail of the cistern provided by
mechanical engineer.

6.5.4 Existing SWM Pond Parameters

The existing stormwater facility is located at the north-westerly edge of the site and collects and detains
stormwater runoff for large storm events. The pond is a dry detention area, which does not have a
permanent pool for water quality treatment. Rather, stormwater treatment is achieved in a downstream
oil/grit separator. The size of the retention area is large enough to contain the 100-year event, having a
maximum volume of 708 m?3 at its spill elevation. The following summarizes the pond volumes based on
the original DME design prepared during Phase 1:

Table 6-7: Existing Stormwater Facility Stage-Storage Data

Depth (m) Incr. Depth (m) Elevation (m) Area (m2) Incr. Vol (m3) Cumulative Vol (m3)
1.44 0.60 50.07 667 344 708

0.84 0.84 49.47 478 365 365

0.00 0 48.63 390 0 0

A copy of certificate of Approval for this stormwater facility is provided in Appendix J for reference.

As a result of changes to the City of Ottawa Design Guidelines since 2007, an updated dynamic stormwater
management model was prepared for the development. With the requirement to increase runoff coefficient
parameters for major events, there is an increased stormwater storage requirement. From the modeling it
was determined that the existing pond would discharge through its overflow channel during the 100-year
event, without a minor modification to the outflow channel in the pond. An iterative process was used in
the PCSWMM model to raise the overflow elevation from 50.07m to 50.31m, which increased the pond
volume from 708m3 to the new proposed storage volume of 897 m3,

6.5.5 Outlet Node Parameters
In PCSWMM, OUTLETS are flow control devices used to control the outflow from storage units. OUTLETS

are defined using rating curves, that relate head versus discharge. OUTLETS are represented by a link
connecting two nodes. In this analysis OUTLETS were used to model flow-controlled roof drains, area
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drains, catchbasins in flow-by condition and the SWM pond outlet. The following summarizes the flow
control methods used in this analysis:

¢ Flow Controlled Roof Drains (Towers 6 - Amenities Terraces)  No Flow Control

e Flow Controlled Roof Drains (Towers 5 & 6 Podium Green roof) Watts ACCUTROL (Closed position)

e Flow Controlled Roof Drains (Towers 5 & 6 Podium roof) Watts ACCUTROL (50% position)

Roof Areas:
e Flow Controlled Roof Drains (Tower 1) Watts ACCUTROL (full position)
e Flow Controlled Roof Drains (Tower 2 — High Roof) Watts ACCUTROL (full position)
¢ Flow Controlled Roof Drains (Tower 2 — Amenities Roof) No Flow Control
e Flow Controlled Roof Drains (Tower 3 — High Roof) Watts ACCUTROL (50% position)
e Flow Controlled Roof Drains (Tower 3 — Amenities Roof) No Flow Control
e Flow Controlled Roof Drains (Towers 4 - High Roof) Watts ACCUTROL (50% position)
¢ Flow Controlled Roof Drains (Towers 4 — Amenities Roof) No Flow Control
e Flow Controlled Roof Drains (Towers 5 - High Roof) Watts ACCUTROL (50% position)
¢ Flow Controlled Roof Drains (Towers 5 - Amenities Roof) Watts ACCUTROL (50% position)
¢ Flow Controlled Roof Drains (Towers 5 - Amenities Terraces)  No Flow Control
e Flow Controlled Roof Drains (Towers 6 - High Roof) Watts ACCUTROL (50% position)
¢ Flow Controlled Roof Drains (Towers 6 - Amenities Roof) Watts ACCUTROL (50% position)
(
(
(
(

e Flow Controlled Roof Drains (Towers 5 & 6 Podium roof Terrace) No Flow Control

Surface Areas

e Surface Areas: Area Drains (Tower 1) JR Smith Model 1005

e Surface Areas: Area Drains (Tower 2) WATTS FD-463P (75mm orifice)

e Surface Areas: Area Drains (Towers 3) WATTS FD-460-AF (75mm orifice)
e Surface Areas: Area Drains (Towers 4,5,6) WATTS FD-460-AF (75mm orifice)
e Ex. SWM Facility Pond Outlet: Plug Type ICD (263mm DIA)

Rating curves for the area drains and the SWM pond outlet are presented in Appendix H. whereas the
rating curves for individual roofs are presented in Appendix F. Since the same flow-controlled roof drain
are used for majority of the towers, and the discharge from each drain is dependent on the depth of flow
and the number of drains, rating curves for each roof area was completed based on the number of drains.
All rating curves for the roof areas are presented in Appendix F.

Table 6-8 below summarizes the OUTLETS used in the modelling of the stormwater system. Additional
information on the outlet node parameters used for modeling of the inlet capacity at flow-by conditions is
presented in proceeded sections of this report. For now, the table below summarizes the rating curves
used for all PCSWMM OUTLETS. The outlets (or flow control devices) used in the model consist of 1) area
drains, 2) roof drains, and 3) inlet capacity at CBs in flow-by conditions. Within the first column [Name] of

Y
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Table 6-8 below, T2-P2-Out refers to Tower#2-PondingArea#2-Outet and T4-R1-OUT refers to Tower#4-
RoofArea#1-Outlet, etc. Within column 2 [Outlet Node] TOWER2-CONN-1 refers to Tower#2-RoofArea#2-

Lateral#2, and so on.

Table 6-8: Outlet (ICD) Node Parameters
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ains 3Drains

Inlet 100-yr
Name Outlet Node Type Elev. Rating Curve Curve Name Flow
(m) (L/s)
CB4-IC CcB0o4 CB- 53.97 | TABULAR/DEPTH CB-IC 10.83
INLET CONTROL
CB5-IC CB05 CB- 54.53 | TABULAR/DEPTH CB-IC 10.53
INLET CONTROL
CB9-IC CcB10 CB- 53.32 | TABULAR/DEPTH CB-IC 18.24
INLET CONTROL
IN141918-IC IN141918 CB- 52.55 | TABULAR/DEPTH CB-IC 44 .48
INLET CONTROL
IN141919-IC IN141919 CB- 53.32 | TABULAR/DEPTH CB-IC 49.88
INLET CONTROL
SP01-OUTLET TOWER1-CONN AREA_DRAINS 54.45 | TABULAR/DEPTH | Tower1_AreaDrains 38.78
4Drains
SP02-OUTLET TOWER1-CONN AREA_DRAINS 54.31 | TABULAR/DEPTH | Tower1_AreaDrains 21.28
2Drains
SP04-OUTLET TOWER2-CONN-1 AREA_DRAINS 54.35 | TABULAR/DEPTH | Tower2_AreaDrains 6.12
1Drain
SP05-OUTLET TOWER2-CONN-1 AREA_DRAINS 54.4 TABULAR/DEPTH | Tower2_AreaDrains 9.81
2Drains
SP06-OUTLET TOWER2-CONN-1 AREA_DRAINS 54.4 TABULAR/DEPTH | Tower2_AreaDrains 6.08
1Drain
SPQ7-OUTLET TOWER2-CONN-1 AREA_DRAINS 54.45 | TABULAR/DEPTH | Tower2_AreaDrains 5.47
1Drain
SP09-OUTLET TOWER2-CONN-2 AREA_DRAINS 54.4 TABULAR/DEPTH | Tower2_AreaDrains 5.35
1Drain
SP10-OUTLET TOWER2-CONN-2 AREA_DRAINS 54.47 | TABULAR/DEPTH | Tower2_AreaDrains 4.93
1Drain
SP11-OUTLET TOWER2-CONN-2 AREA_DRAINS 54.4 TABULAR/DEPTH | Tower2_AreaDrains 5.47
1Drain
SP12-OUTLET TOWER2-CONN-2 AREA _DRAINS 54.4 TABULAR/DEPTH | Tower2_AreaDrains 5.6
1Drain
SP13-OUTLET TOWER3-CONN-1 AREA _DRAINS 54.53 | TABULAR/DEPTH | Tower3/4/5_AreaDr 8.09
ains 2Drains
SP14-OUTLET TOWER3-CONN-1 AREA _DRAINS 54.51 | TABULAR/DEPTH | Tower3/4/5_ AreaDr 5.73
ains_1Drain
SP15-OUTLET TOWER3-CONN-1 AREA DRAINS 54.51 | TABULAR/DEPTH | Tower3/4/5_ AreaDr 5.78
ains_1Drain
SP16-OUTLET TOWER3-CONN-1 AREA DRAINS 54.51 | TABULAR/DEPTH | Tower3/4/5_ AreaDr 5.3
ains_1Drain
SP17-OUTLET TOWER3-CONN-1 AREA DRAINS 54.51 | TABULAR/DEPTH | Tower3/4/5_ AreaDr 5.13
ains_1Drain
SP18-OUTLET TOWER3-CONN-1 AREA_DRAINS 54.6 TABULAR/DEPTH | Tower3/4/5_AreaDr 6.13
ains_1Drain
SP19-OUTLET TOWER3-CONN-1 AREA_DRAINS 54.45 | TABULAR/DEPTH | Tower3/4/5_AreaDr 9.98
ains 2Drains
SP20-OUTLET TOWER3-CONN-2 AREA_DRAINS 54.5 TABULAR/DEPTH | Tower3/4/5_AreaDr 19.17
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SP21-OUTLET TOWER4-CONN-1 AREA_DRAINS 54.5 TABULAR/DEPTH | Tower3/4/5_AreaDr 6.71
ains_1Drain
SP22-OUTLET TOWER4-CONN-1 AREA_DRAINS 54.5 TABULAR/DEPTH | Tower3/4/5_AreaDr 11.15
ains 2Drains
SP23-OUTLET TOWER3-CONN-2 AREA_DRAINS 54.6 TABULAR/DEPTH | Tower3/4/5_AreaDr 21.08
ains_4Drains
SP24-OUTLET TOWER3-CONN-2 AREA_DRAINS 54.65 | TABULAR/DEPTH | Tower3/4/5_ AreaDr 7.26
ains 2Drains
SP25-OUTLET TOWER4-CONN-1 AREA_DRAINS 54.75 | TABULAR/DEPTH | Tower3/4/5_ AreaDr 9.94
ains 2Drains
SP26-OUTLET TOWER4-CONN-1 AREA_DRAINS 54.6 TABULAR/DEPTH | Tower3/4/5_AreaDr 57
ains_1Drain
SP27-OUTLET TOWER4-CONN-1 AREA_DRAINS 54.75 | TABULAR/DEPTH | Tower3/4/5_AreaDr 15.23
ains_3Drains
SP28-OUTLET TOWER4-CONN-2 AREA_DRAINS 54.75 | TABULAR/DEPTH | Tower3/4/5_AreaDr 3.94
ains_1Drain
SP29-OUTLET TOWER4-CONN-2 AREA_DRAINS 54.75 | TABULAR/DEPTH | Tower3/4/5_AreaDr 5.19
ains_1Drain
SP30-OUTLET TOWER4-CONN-2 AREA_DRAINS 54.85 | TABULAR/DEPTH | Tower3/4/5_AreaDr 9.75
ains 2Drains
SP31,SP32- TOWER3-CONN-2 AREA_DRAINS 54.76 | TABULAR/DEPTH | Tower3/4/5_AreaDr 2.38
OUTLET ains 2Drains
SP35-OUTLET TOWER5-CONN AREA_DRAINS 53.35 | TABULAR/DEPTH | Tower3/4/5_AreaDr 36.55
ains 8Drains
SP36-OULTET TOWERG-CONN AREA_DRAINS 54.15 | TABULAR/DEPTH | TOWER5&6_AreaD 21.15
rain_5Drains
T1-ROOF- TOWER1-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower1_RoofDrains 8.54
OUTLET 5Drains
T2-ROOF-1- TOWER2-CONN-1 ROOF_DRAINS 60 TABULAR/DEPTH | Tower2_RoofDrains 7.51
OUTLET 5Drains
T2-ROOF-2- TOWER2-CONN-2 ROOF_DRAINS 60 TABULAR/DEPTH | Tower2_Roof Drain 4.19
OUTLET s 4Drains
T2-ROOF-3- TOWER2-CONN-1 ROOF_DRAINS 60 TABULAR/DEPTH | Tower2_Roof Drain 4.06
OUTLET s 4Drains
T2-ROOF-4- TOWER2-CONN-2 ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 14.51
OUTLET
T2-ROOF-5- TOWER2-CONN-1 ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 3.27
OUTLET
T3-ROOF-1- TOWER3-CONN-2 ROOF_DRAINS 60 TABULAR/DEPTH | Tower3_RoofDrains 6.07
OUTLET 5Drains
T3-ROOF-2- TOWER3-CONN-2 ROOF_DRAINS 60 TABULAR/DEPTH | Tower3_RoofDrains 1.26
OUTLET 4Drains
T3-ROOF-3- TOWER3-CONN-1 ROOF_DRAINS 60 TABULAR/DEPTH | Tower3_RoofDrains 1.26
OUTLET 4Drains
T3-ROOF-4- TOWER3-CONN-2 ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 14.56
OUTLET
T3-ROOF-5- TOWER3-CONN-2 ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 3.66
OUTLET
T4- TOWER4-CONN-2 ROOF_DRAINS 60 TABULAR/HEAD No_Flow_Control 25.31
AMENITYROO
F-OUTLET
T4- TOWER4-CONN-2 ROOF_DRAINS 60 TABULAR/DEPTH | Tower4_RoofDrains 11.19
HIGHROOF- _13Drains
OUTLET
T5&6_GreenRo TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower6_GreenRoof 1.26
of 4Drains Closed
T58&6_Podium_ TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 0.8
C in_1Drain
S
“eX
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T5&6_PodiumB TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 2.4
in_3Drains

T5&6_Podium TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.67
D ins_2Drains

T5_2nd_Floor TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 3.32

T5_Amenity_1 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.91
ins 2Drains

T5_Amenity_2 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.66
ins 2Drains

T5_Amenity_3 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.88
ins 2Drains

T5_Amenity 4 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.66
ins_2Drains

T5_Elevator_ R TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.9
oof ins 2Drains

T5_Terrace_1 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 4.85

T5_Terrace_2 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 4.95

T5_Terrace_3 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.75
ins 2Drains

T5_Terrace_4 TOWER5-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.77
ins 2Drains

T6_Amenity_1 TOWERG6-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.87
ins 2Drains

T6_Amenity 2 TOWERG6-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.64
ins 2Drains

T6_Amenity_3 TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.89
ins_2Drains

T6_Amenity 4 TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.64
ins_2Drains

T6_Elevator R TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.88
oof ins 2Drains

T6_Terrace_1 TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 4.7

T6_Terrace_2 TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH No_Flow_Control 4.61

T6_Terrace_3 TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.8
ins 2Drains

T6_Terrace_4 TOWERG-CONN ROOF_DRAINS 60 TABULAR/DEPTH | Tower5&6_RoofDra 1.74
ins 2Drains

6.6 Dual Drainage Modelling Methodology

6.6.1 Model Development

The subcatchment (or storm drainage areas) were developed in Autodesk CIVIL 3D and imported into
PCSWMM. PCSWMM was then used to generate impervious levels for each subcatchment with the area-
weighting command. Storm sewers and manholes were imported from CIVIL 3D as GIS shape files and
the node and conduit elevations and sizes were inputted based on the preliminary sizing completed with
the Rational Method analysis. Connections between the catchbasin nodes and the sewer main were
converted to OUTLETS to represent the ICDs. Once all the minor system components were inputted, the
major system was defined connecting inlets.

The major system was represented as irregular conduits based on a half-street cross-section. The transect
editor in PCSWMM was used to establish this transect, which was applied to the majority of the major
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system. In addition, swale and roadway spill irregular transects were used to represent the overland flows.
In flow-by conditions all subcatchments were linked to major system nodes place just upstream (u/s) of the
catchbasin storage nodes. Between the u/s node and the catchbasins were represented by a PCSWMM
OUTLET. These outlets were established with rating curves to represent the approach-flow and depth,
and the inlet capture rate. Additional information on the rating curves under flow-by and ponding conditions
is provided in proceeding sections of this report.

Figure 2 — Model Schematic Showing Minor and Major System Components

532
00168
(980911174

Figure 2 above presents a portion of the PCSWMM model which demonstrates the object connectivity. The
subcatchment is illustrated as white polygons, with their area number, area in hectares and percent
imperviousness labelled. The yellow lines and orange circles represent the storm sewer system and
manholes, with purple lines representing the OUTLET links (or ICDs). The dashed red lines represent the
major system street conduits. Catch basins are shown as red squares and looking closely you can see two
OUTLETS connecting the CBs to the storm sewer and the major system nodes.

For catchbasins in a flow-by condition a rating curve for the inlet capacity of the lid is used, with the CB
itself modelled as a STORAG NODE. At ponding locations, the storage nodes were defined based on the
depth to the ICD. For catchbasins the depth from the top of grate to the outlet pipe is 1.4m, therefore the
storage of stormwater will only occur starting at a 1.4m depth. For area drains the depth from the top of
grate to the outlet pipe was set at -150mm. The storage rating curves at an area drain was modeled similar
to the illustration in Figure 3 below.

Figure 3 - Representation of Rating Curves for Modelling of Storage at Ponding Locations
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6.6.2 Storm Events Modelled

Seven (7) storm events were modelled as follows: 3-hour 2-year Chicago storm (timestep 10 mins)

e 3-hour 5-year Chicago storm (timestep 10 mins)

e 3-hour 100-year Chicago storm (timestep 10 mins)

e 3-hour 100-year + 20% Chicago storm (timestep 10 mins)
e Historical storms occurring July 1, 1979, Aug 4, 1988, August 08, 1996

6.6.3 Inlet Control at Flow-By Conditions

The flow-by capture curves are used when an inlet is not located in a ponding area. In this case only a
portion of the overland flow is captured, while the remaining flow continues downstream (bypassed).
Although the City of Ottawa does not specifically provide rating curves for catchbasins under flow-by
conditions, they do provide gutter flow rate curves for either barrier curbs (SC1.1 or OPSD600.110) or
mountable curb and gutter (SC1.3 or OPSD 600.020).

The gutter flow rates are provided at longitudinal road slopes of 2%, 4%, 6%, and 8% for flow spreads
ranging between Om to 3m. Along with the gutter flow rates, the inlet capacities of the surface inlets are
provided at various spreads.

The inlet capacities of the curb inlet catchbasins were derived from Appendix 7-A.14 through 7-A.17. These
pages provide the capture rates (Qc) of the inlets at various approach flows (Qt). A rating curve for surface
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type inlets catchbasins was based on a roadway with a 3.0% cross fall and longitudinal slopes of 1%. The
following Table 6-9 below summarizes the rating curves used in a flow-by condition.

Table 6-9: Rating Curves for Barrier Curb and Surface Inlet Catchbasin in Flow-By Condition (3%
cross fall, 1% slope)

Approach Flow (L/sec) Total Spread, T (m) Depth of Flow at Gutter (m) | Inlet Capture Rate (L/sec)
0 0.000 0.000 0

2 0.500 0.015 11

12 1.000 0.030 13

35 1.500 0.045 28

75 2.000 0.060 40

136 2.500 0.075 44

167 2.700 0.081 48

221 3.000 0.090 55

300 3.350 0.101 55

Table H1 in Appendix H provides additional information on the development of the rating curves for the
catchbasin in flow-by conditions. This exercise was completed since PCSWMM does not have the ability
to provide Approach Flow versus Capture Flow at flow-by conditions. PCSWMM requires a depth versus
captured flow rate instead.

6.6.4 Modelling Results

The following summarizes the results of various storm events to ensure the design criteria is met. This
includes the following:

1) Peak Flows to the Ottawa River from the SWM Pond shall meet allowable rate of 184.1 L/sec based
on a 5-year pre-development rate.

2) Peak flows to ravine (over watermain easement) to meet allowable rate of 48.6 L/sec based on
100-year pre-development flow rate.
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Table 6-10: Peak Flows at Outfalls

Max. Flow at Outlets (L/sec)

To Ottawa River
Outfall #3
To RR 174
Storm Event Outfall #1 | Outfall #2 | (VIAStorm | Total Flowto | o0 0= &7
Ottawa River ight-o
(VIA (Overland) | Sewer Outlet (Outlets Way
Ravine) from SWM
o #1,#2 #3)
Facility)
Chicago 3h 2yr 0 0.3 101.3 101.6 1.2
Chicago 3h 5yr 1.4 4.5 123.5 129.4 5.6
Chicago_3h_100yr 46.6 20.1 176.9 243.6 14.2
Chicago _3h_100yr + 20% 103.5 28.1 193.2 324.8 17.8
Historic Jul1-79 41.7 14.8 193.1 249.6 8.6
Historic Aug4-88 56.2 19.3 179.4 254.9 12.8
Historic_Aug8-96 14.5 9.6 141.5 165.6 7.7

From Table 6-10 above the 100-year peak flow under post-development conditions is 176.9 from the SWM
facility. This meets the allowable rate of 184.1 L/sec based on a 5-year pre-development flow rate.

From Table 6-10 the 100-year peak flows under post-development conditions is 46.6 L/sec to the existing
ravine. This is less than the pre-development rate of 48.6 L/sec. In addition, from Table E1 of Appendix E,
the total 100-year pre-development peak runoff rate from the site was 408.4 L/sec. In comparison the total
post-development runoff rate during the 100-year event is 257.8 L/sec, as noted in the table above.

The total storage occurring during the 5-year and 100-year storm event is presented in Table 6-11 below.
These results as based on the maximum volumes occurring in each PCSWMM STORAGE node.

Table 6-11: Summary of Storage

Storage Location

5-Year Storage Volumes from
PCSWMM (m3)

100-Year Storage Volumes from
PCSWMM (m3)

Roof Storage 51.9 111.9
Surface Storage 9.4 61.4
SWM Facility Storage 383.8 876.3
Cistern 27.8 60.2
Totals 472.9 1109.8
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6.7 Hydraulics
6.7.1 Hydraulic Grade Line Analysis

The maximum 100-year HGL was plotted from PCSWMM. A profile through the two storm sewer systems
is shown below in Figures 4 & 5. It is shown that during the 100-yr event the maximum water surface
elevations are surcharged, and remain within the storm sewer system, and does not surcharge to the
surface. The 2-year and 5-year water surface profiles are also shown for refernece.

Figure 4 — 100-year HGL (North Storm Sewer)
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R=Sim R=51.15m R=5108m R=S1m R=S1m R=5152m R=51Em R=51Em R=513m R=51261m R=51.14m R=5172m R=51m
1=50.023m 1=49.72m =49 513m I=49.513 m 1=49.382 m 1=43.255m 49,231 m I=43.14m I=49.06m 1=43.055m =48 m 1=48.9m =48 63m
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Figure 5 — 100-year HGL (South Storm Sewer)
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6.8 Stormwater Management Summary and Conclusions

Based on the results of the PCSWMM model, the following summarizes the storm sewer design and the
stormwater management requirements of Petrie’s Landing, Phase 5 (Tower 5 and Tower 6), along with
information on the previous stormwater design of Phase 1 to Phase 4:

o New storm sewers have been installed within Phases 3, 4 and 5. These storm sewers were
extended from the previous sewer stubs provided during Phase 2. The north storm sewer along
the rear of the buildings will consist of 450mm and 525mm diameter storm sewers. This northern
storm sewer is used to service the building roof drains of Towers 3 and 4, and surface areas above
the parking structure via surface area drains.

e A storm sewer has been extended along the southern access roadway into Phases 3 and 4. This
sewer consists of a 375mm storm sewer and will capture runoff from the access roadway and from
the foundation drainage system of the 2 levels of underground parking below Tower 3 and Tower
4.

e The proposed storm sewer was sized based on Rational Method and the 2-year storm event with
a starting time of concentration of 10 minutes.
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A PCSWMM dynamic model was prepared to confirm the stormwater system. The model
incorporates both minor system (storm sewer) and major system (roadway) components. It
includes all ground surface and roof storage areas based on developed area-depth curves. Flow
control was modelled using OUTLETS within PCSWMM based on depth-discharge curves. Rating
curves were developed for all roof and area drains. The existing stormwater facility was modelled
based on existing design parameters from the Phase 1 design.

The existing pond has a capacity of 708 m3 at a spill elevation of 50.07metres. As a result of the
PCSWMM modelling, based on current City guidelines, it was determined that during a 100-year
storm event that the existing pond would overflow for a short duration and volume, therefore it is
proposed to raise the overflow elevation by 0.29m from 50.07m to 50.36m. The 100-year peak
rate from the facility, based on the PCSWMM model, is 176.9 L/sec.

The total 100-year peak flow from the entire Petrie’s Landing development is 257.8 L/sec, of which
176.9 L/sec is from the SWM facility, 46.6 L/sec from uncontrolled areas discharging to the ravine
west of Towers 5 and 6, 14.2 L/sec overland to Highway 174 right-of-way, and 20.1 L/sec from
uncontrolled areas behind Towers 3 and 4. Post-development peak flows meet pre-development
peaks flows and allowable discharge rates as established during the original Phase 1 design.

Existing area drains in Phase 1 were modelled as 76mm orifices. Existing area drains in Phases
2, 3, & 4 were modelled as 75mm orifices. Going forward for Phase 5, 75mm diameter orifices /
mechanical piping will be required for all area drains.

As a result of the PCSWMM dynamic model it was determined that the proposed 100-year volume
that would occur onsite is 1,109.8 m?, including 876.3 m3 at the existing dry pond, 111.9 m? of roof
storage, 61.4 m3 of surface ponding, and 60.3 m3 at the proposed cistern.

An elevated hydraulic grade line (HGL) in both the north and south storm sewers require any storm
sewer connections from the building towers to have backflow preventers as per City of Ottawa
standards.

“ex
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Erosion and Sediment Control

During all construction activities, erosion and sedimentation shall be controlled by the following techniques:

Filter cloth shall be installed between the frame and cover of all adjacent catch basins and catch basin
manhole structures.

Heavy duty silt fencing will be used to control runoff around the construction area. Silt fencing locations
are identified on the site grading and erosion control plan.

Visual inspection shall be completed daily on sediment control barriers and any damage repaired
immediately. Care will be taken to prevent damage during construction operations.

In some cases barriers may be removed temporarily to accommodate the construction operations. The
affected barriers will be reinstated at night when construction is completed.

Sediment control devices will be cleaned of accumulated silt as required. The deposits will be disposed
of as per the requirements of the contract.

During the course of construction, if the engineer believes that additional prevention methods are
required to control erosion and sedimentation, the contractor will install additional silt fences or other
methods as required to the satisfaction of the engineer.

Construction and maintenance requirements for erosion and sediment controls are to comply with
Ontario Provincial Standard Specification (OPSS) OPSS 805 and City of Ottawa specifications.

CY)
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8 Conclusions

This servicing design brief outlines the rationale which will be used to service the proposed development.
The following summarizes the servicing requirements for the site:

e The sizing of the storm sewer for the original Phase | design was based on a 5-year storm and a
20-minute time of concentration for the catchments. A new 2-year design sheet was completed,
with 10 minutes time of concentration for the catchments, as required by the SDG002. The storm
sewer system is sized to accommodate the 2-year design storm under free flow conditions.

e The allowable capture rate from the entire site was calculated based on a runoff coefficient of 0.25
and a time of concentration of 20 minutes for a 5-year storm event. The allowable release rate
was calculated to be 184.1 L/sec. Runoffin excess of this will be detained onsite for up to the 100-
year storm. Runoff from the site is controlled to the allowable rate of 184.1 L/sec. This includes
the controlled runoff from the SWM facility and the uncontrolled areas.

o On-site storage is utilized to control runoff to allowable rates up to the 100-year storm. Stormwater
detention is provided in one centralized SWM facility that was constructed in Phase 1. Some flow-
controlled roof drains will be used for Towers 3,4, 5 and 6. Area drains in Phases 1 and 2 are not
flow controlled, however will naturally occur, due to the internal plumbing sizing. Other surface
inlets (CB’s and CBMH’s) are not flow controlled.

e The total required 100-year storage was re-estimated based on a revised runoff coefficient
calculated for the latest site plan. The 100-year updated volume based on the Modified Rational
Method is 923 mS3, with a total of 1,109.8 m? occurring based on modelling. This includes 61.4 m3
of surface storage, 111.9 m3 of roof storage, 60.2 of the proposed cistern, and 876.3 m? of dry pond
detention storage.

e The original 100-year storage volume in the SWM pond was presented at 708 m3. A dynamic
stormwater model taking into account upstream flow attenuation and storage on rooftops and on
the surface, results in a revised 100-year volume occurring in the facility of 942 m3. This is based
on the requirement to raise the overflow elevation by 0.29m from 50.07m to 50.36m.

e The sanitary sewer from the development will discharge to the existing sanitary sewer which was
left at the limits of Phase 2. The total estimated sewage flow is 26.7 L/sec from all five phases
combined with an allowance for a 6.17-hectare commercial development adjacent to 8900 Jeanne
D’Arc Blvd. All sanitary sewers have additional reserve capacity, however four (4) have full-flow
velocities just slightly below the permitted minimum of 0.60 m/sec, based on as-built sewer slopes.

e The maximum estimated fire flow requirements for all towers is 133 L/sec, calculated in accordance
with the Fire Underwriters Survey, 2020. Adequate flows are available within the entire
development under maximum day plus fire flow conditions.

e The site is serviced by two 200mm diameter PVC watermain’s. W3 chambers will be provided on
the watermain connection to each new tower. A total of six fire hydrants are available to meet the
required fire flows. The locations of the hydrants are illustrated on the site servicing plans.

e The calculated minimum and maximum working pressures anticipated within the development
range between 72 psi and 77 psi under peak hourly conditions. This meet the City's WDGO001
requirements. However, the system pressures within the onsite distribution system based on the
high-pressure HGL were estimated between 84 psi and 88 psi. Therefore, the use of pressure
reducing valves should be considered by the mechanical consultant during the design of interior
water systems of each new proposed tower.

Y
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Erosion and sediment control methods will be used during construction to limit erosion potential.
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Appendix A - Figures
Figure A1: Site Location Plan

Figure A2: Phasing Plan

Figure A3: Water Distribution Plan
Figure A4: Sanitary Drainage Plan

Figure A5: Pre-Development Storm Drainage Plan
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Appendix B — Water Servicing Design Tables

Table B1: Water Demand Chart

Table B2: Summary of Required Fireflows

Table B3: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 1)
Table B4: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 2)
Table B5: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 3)
Table B6: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Tower 4)
Table B7: Fire Flow Requirements Based on Fire Underwriters Survey (FUS) 1999 (Towers 5&6)
Table B8: Fire Flow Requirements Based on Hydrant Spacing

Table B9: Required Fire Flow (RFF) Based on Proximity to Asset
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TABLE B1: Water Demand Chart

No. of Units Residential Demands Commercial Total Demands in (L/sec)
. . Peaking Factors
Singles/Semis/Towns Apartments Max Peak (x Avg Day) Peak
1- Avg Day | MaxDay | Hour |MaxDay| Hourly Avg Max Day | Hour Avg Max
Junction Number | Single Townh]| Bach| Bed | 2Bed|3 Bed| Avg | Total | Demand | Peaking | Peaking | Demand | Demand | Area |Demand Peak | Demand | Demand| Day Day |Peak Hour|

(Building) Familty | Semi |[Duplex| ome | elor | Apt | Apt | Apt | Apt. | pop | (L/day) | Factor | Factor | (Liday) | (L/day) (ha) | (L/day) |Max Day| Hour | (Liday) | (Liday) | (Lis) | (Lis) (L/s)
J-5 (Ex.Tower 1) 14 75 177.1 49,588 2.5 5.5 123,970 | 272,734 0.57 1.43 3.16
J-12 (Ex.Tower 2) 2 83 57 2 244.9 68,572 2.5 5.5 171,430 | 377,146 0.79 1.98 4.37
J-17 (Ex.Tower 3) 2 90 68 2 277.8 77,784 2.5 5.5 194,460 | 427,812 0.90 2.25 4.95
J-21 (Tower 4) 37 | 155 67 2 415.7 | 116,396 2.5 5.5 290,990 | 640,178 1.35 | 337 7.41
J-7 (Tower 5) 41 152 39 4 364.5 | 102,060 2.5 5.5 255,150 | 561,330 | 0.0624 | 1,747 1.5 1.8 2,621 3,145 1.20 2.98 6.53
J-2 (Tower 6) 59 246 62 4 569.6 | 159,488 2.5 5.5 398,720 | 877,184 | 0.0450 1,260 1.5 1.8 1,890 2,268 1.86 4.64 10.18

Totals = 141 740 368 14 2049.6 573,888 1,434,720 3,156,384 4,511 5,413 6.68 16.66 36.59
Project:
Unit Densities Persons/Unit Residential
Singl.es 3.4 Residential Co_nsumption (L/pers/day) = 280 247308 - Petries Landing |, Phases 3 to 5
Semi-Detached 2.7 Max Day Peaking Factor (* avg day) = 2.5
Duplex 2.3 Peak Hour Factor (* avg day) = 5.5
Townhome 2.7 Designed: Location:
Bachelor Apt Unit 1.4 Industrrial/Commercial/Institutional Water Consumption J. Fitzpatrick, P.Eng.
1-Bed Apt Unit 14 Light Industrial (L/gross ha/day) = 35,000 Checked: Ottawa, Ontario
1-Bed + Den Apt Unit 1.4 Heavy Industrial (L/gross ha/day) = 55,000 B. Thomas, P.Eng.
2-Bed Apt Unit 2.1 Commer/Instit (L/gross ha/day) = 28,000 File Reference: Page No:
3-Bed Apt Unit 3.1 Max Day Peaking Factor (* day) = 15
A eA tpUnirt“ 1.8 P ai Hay eFa Itngr (jc Orf'i a)\/% " 1.8 247308 Water Demand 10f 1
Ve. Ap ’ cak Hourractor {~ ave day) = ’ Chart, Sept 2025.xIsx




Summary
SUMMARY OF REQUIRED FIREFLOWS (RFFs)

2 3Reduction | “Reduction e 6 ) ) )
Fire Flow, ype of Due to Due to Increase Required Fire Flow in
Building # . Constr. . due to
F (L/min) Coeff. Occupancy | Sprinklers BT ]
y (%) (%) ) (L/min) (L/sec)
Existing Tower 1 - 15 storeys 12,000 0.80 -15% -50% 0% 5,000 83
Existing Tower 2 - 16 storeys 12,000 0.80 -15% -50% 0% 5,000 83
Existing Tower 3 - 18 storeys 12,000 0.80 -15% -50% 0% 5,000 83
Tower 4 - 22 storeys 12,000 0.80 -15% -50% 0% 5,000 83
Towers 5 & 6 - Combined Fire Area (22 & 32 storeys) 19,000 0.80 -15% -50% 0% 8,000 133
Notes
1 - If basements are included (<50% below grade) then denoted as +. Min = 83
2 -Types of constructions: 0.8 for non-combustible, 1.0 for ordinary construction,1.5 for wood frame construction. Max = 133

3 - Reductions due to Occupancy are -25% for non-combustible or -15% for limited combustible.

4 - Reductions due to Sprinkler Systems

5 —Increase due to exposures were calculated based on FUS 2020.

6 — Required Fire Flows are rounded to nearest 1,000 L/min.




Tower 1

FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No:

Existing Tower 1 - 15 storeys

An estimate of the Fire Flow required for a given fire area may be estimated by:

F =220*C* SQRT(A)

Fex o.

where: F = required fire flow in litres per minute
A = total floor area in m* (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the tvpe of construction
Task Options Multiplier Input Value Used Fire Flow Total (L/min)
Wood Frame 1.5
Choose Building Ordinary Con§tructi0n 1 . bustible Contructi 08
Frame (C) Non-combustible 08 on-combustible Construction .
Construction
Fire Resistive Construction 0.6
Area % Used LI Comment
Used
Floor 8 870 50% 435
Floor 7 870 50% 435
| t Building FI filoolig S S0 25 Two largest adjoinin,
nput Building Floor rEsas 870 50% | 435 - 4350.0 m?
Areas (A) floors+ 50% of floors
Floor 4 870 50% 435 above (up to eight)
Floor 3 870 50% | 435 PEY
Floor 2 870 100% 870
Floor 1 (Main Level) 870 100% 870
Basement (At least 50% below grade, not included) 0 0% 0
Fire Flow (F) F =220*C* SQRT(A) 11,608
Fire Flow (F) Rounded to nearest 1,000 12,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Change Total
Used R .
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,800 10,200
Building Contents [Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler _30%
Conforms to NFPA13 ° Adequate Sprinkler Conforms to NFPA13 -30% -3,060 7,140
No Sprinkler 0%
Standard Water Supply for|
8 : 10
F'r;“ fDe;)Sanrnznt gos;e Line 10% Standard Water Supply for Fire Department Hose Line and for 10% 1,020 6.120
Choose Reduction |21¢ [0F SPrinkier system Sprinkler System : ’ ’
Due to Sprinkler |Not Standard Water 0%
System Supply or Unavailable
Fully Supervised Sprinkler _10%
System i i -10 -1,02 1
Not Fully Supervised or ™ Fully Supervised Sprinkler System 0% ,020 5,100
N/A
Reductlon for Community -25% Reductlon due to Community Sprinklers 0% 0 5,100
Sprinklers
Exposed Wall Length
Separ- Total
ation Separation | Exposed Wall Length- Total
Exposures Dist Cond Conditon — Length No of Height Sub- Charge e Exposure
Choose Structure (m) (m) Storeys e Conditon (%) %) Charge
Exposure Distance (L/min)
North 50 6 >45m 0 0 0 6 0%
0
South 50 6 >45m 0 0 0 6 0% 0% 0 5,100
East 34 5 30.1to 45| Type Il-I (U) 41 16 656 6 0%
West 50 6 >45m 0 0 0 6 0%
Obtain Required Fire Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =| 5,000
Flow Total Required Fire Flow, L/s = 83

Type V

Type V-1l (U)
Type IV-III (P)
Type II-1 (U)
Type II-1 (P)
Firewall

Separation Dist
Om to 3m

3.1m to 10m
10.1m to 20m
20.1m to 30m
>30.1m

Wood Frame

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Mass Timber or Ordinary with Unprotected Openings

Mass Timber or Ordinary with Protected Openings
Noncombustible or Fire Resistive with Unprotected Openings
Noncombustible or Fire Resistive with Protected Openings

Firewall

Conditons for Separation

Condition

OB WwN 2
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Tower 2

FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No:

Existing Tower 2 - 16 storeys

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute
A = total floor area in m* (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the tvpe of construction

Fex o

Task Options Multiplier Input Value Used Fire Flow Total (L/min)
Wood Frame 1.5
I Ordinary Construction 1
Choose Building - . .
Frame (C) Non—compusuble 08 Non-combustible Construction 0.8
Construction
Fire Resistive Construction 0.6
Area % Used G Comment
Used
Floor 8 950 50% 475
Floor 7 950 50% 475
Input Building Floor [ E50 0% 1375 1 16 largest adjoinin
nput Building Floor 5555 950 50% | 475 e — 4750.0 m?
Areas (A) floors+ 50% of floors
Floor 4 950 50% 475 el (o @ i)
Floor 3 950 50% | 475 PEEs
Floor 2 950 100% 950
Floor 1 (Main Level) 950 100% 950
Basement (At least 50% below grade, not included) 0 0% 0
Fire Flow (F) F =220 *C* SQRT(A) 12,130
Fire Flow (F) Rounded to nearest 1,000 12,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,800 10,200
Building Contents [Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler 30%
Conforms to NFPA13 ° Adequate Sprinkler Conforms to NFPA13 -30% -3,060 7,140
No Sprinkler 0%
Standard Water Supply for|
. . 109
Fire ?epar‘tmznt Hose Line 10% Standard Water Supply for Fire Department Hose Line and for 10% 1020 6.120
Choose Reduction and for Sprinkler System Sl Sysia o , )
Due to Sprinkler |Not Standard Water 0%
System Supply or Unavailable
Fully Supervised Sprinkler -10%
System i i -10Y -1,02 1
Not Fully Supervised or ™ Fully Supervised Sprinkler System 0% ,020 5,100
N/A
Red.uctlon for Community -25% Reductlon due to Community Sprinklers 0% 0 5,100
Sprinklers
I Exposed Wall Length
Separ- Total
ation Separation | Exposed Wall Length- Total
Exposures Dist Cond Conditon — Length No of Height Sub- Charge e Exposure
Choose Structure (m) (m) Storeys - Conditon (%) %) Charge
Exposure Distance (L/min)
North 50 6 >45m 0 6 0%
0,
South 50 6 >45m 0 6 0% 0% 0 5100
East 36 5 30.1to 45 | Type II-1 (U) 42 18 756 6 0%
West 34 5 30.1to 45 | Type II-I (U) 42 15 630 6 0%
Obtain Required Fire Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =| 5,000
Flow Total Required Fire Flow, L/s = 83

Type V

Type V-1l (U)
Type IV-III (P)
Type II-I (U)
Type -1 (P)
Firewall

Separation Dist
Om to 3m

3.1m to 10m
10.1m to 20m
20.1m to 30m
>30.1m

Wood Frame

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Mass Timber or Ordinary with Unprotected Openings

Mass Timber or Ordinary with Protected Openings
Noncombustible or Fire Resistive with Unprotected Openings
Noncombustible or Fire Resistive with Protected Openings

Firewall

Conditons for Separation

Condition

aRWwN
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Tower 3

FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No:

Existing Tower 3 - 18 storeys

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute

Fex o

A = total floor area in m* (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the tvpe of construction

Task Options Multiplier Input Value Used Fire Flow Total (L/min)
Wood Frame 1.5
I Ordinary Construction 1
Choose Building - . .
Frame (C) Non—compusuble 08 Non-combustible Construction 0.8
Construction
Fire Resistive Construction 0.6
Area % Used G Comment
Used
Floor 8 963 50% 482
Floor 7 963 50% 482
Floor 6 963 50% 482 A
I Two | t ad
Input Building Floor Tloor S 963 S0% 782 wo largest agjoining 4815.0 m2
Areas (A) floors+ 50% of floors
Floor 4 563 Bl 52 above (up to eight)
Floor 3 963 50% | 482 PEEs
Floor 2 963 100% 963
Floor 1 (Main Level) 963 100% 963
Basement (At least 50% below grade, not included) 0 0% 0
Fire Flow (F) F =220 *C* SQRT(A) 12,213
Fire Flow (F) Rounded to nearest 1,000 12,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,800 10,200
Building Contents [Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler 30%
Conforms to NFPA13 ° Adequate Sprinkler Conforms to NFPA13 -30% -3,060 7,140
No Sprinkler 0%
Standard Water Supply for|
. . 109
Fire ?epar‘tmznt Hose Line 10% Standard Water Supply for Fire Department Hose Line and for 10% 1020 6.120
Choose Reduction and for Sprinkler System Sl Sysia o , )
Due to Sprinkler |Not Standard Water 0%
System Supply or Unavailable
Fully Supervised Sprinkler -10%
System i i -10Y -1,02 1
Not Fully Supervised or ™ Fully Supervised Sprinkler System 0% ,020 5,100
N/A
Red.uctlon for Community -25% Reductlon due to Community Sprinklers 0% 0 5,100
Sprinklers
I Exposed Wall Length
Separ- Total
ation Separation | Exposed Wall Length- Total
Exposures Dist Cond Conditon — Length No of Height Sub- Charge e Exposure
Choose Structure (m) (m) Storeys - Conditon (%) %) Charge
Exposure Distance (L/min)
North 50 6 >45m 0%
0,
South 50 6 >45m 0% 0% 0 5100
East 36 5 30.1t0 45 | Type ll-1 (U) | 42 16 672 6 0%
West 50 6 >45m 0%
Obtain Required Fire Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =| 5,000
Flow Total Required Fire Flow, L/s = 83

Type V

Type V-1l (U)
Type IV-III (P)
Type II-I (U)
Type -1 (P)
Firewall

Separation Dist
Om to 3m

3.1m to 10m
10.1m to 20m
20.1m to 30m
>30.1m

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Wood Frame

Mass Timber or Ordinary with Unprotected Openings

Mass Timber or Ordinary with Protected Openings
Noncombustible or Fire Resistive with Unprotected Openings
Noncombustible or Fire Resistive with Protected Openings
Firewall

Conditons for Separation

Condition

aRWwN
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Tower 4

FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No:

Tower 4 - 22 storeys

An estimate of the Fire Flow required for a given fire area may be estimated by:

where:

F =220*C* SQRT(A)

F = required fire flow in litres per minute

A = total floor area in m* (including all storeys, but excluding basements at least 50% below grade)

C = coefficient related to the tvpe of construction

Fex o

Task Options Multiplier Input Value Used Fire Flow Total (L/min)
Wood Frame 1.5
I Ordinary Construction 1
Choose Building - . .
Frame (C) Non—compusuble 08 Non-combustible Construction 0.8
Construction
Fire Resistive Construction 0.6
Area % Used G Comment
Used
Floor 8 972 50% 486
Floor 7 972 50% 486
Floor 6 972 50% 486 -
I Two | t ad
Input Building Floor [===—== 972 S0% 736 Wo largest adjoining 4860.0 m2
Areas (A) floors+ 50% of floors
Floor 4 972 50% 486 el (o @ i)
Floor 3 972 50% | 486 PEEs
Floor 2 972 100% 972
Floor 1 (Main Level) 972 100% 972
Basement (At least 50% below grade, not included) 0 0% 0
Fire Flow (F) F =220 *C* SQRT(A) 12,270
Fire Flow (F) Rounded to nearest 1,000 12,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -1,800 10,200
Building Contents [Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler 30%
Conforms to NFPA13 ° Adequate Sprinkler Conforms to NFPA13 -30% -3,060 7,140
No Sprinkler 0%
Standard Water Supply for|
. . 109
Fire ?epar‘tmznt Hose Line 10% Standard Water Supply for Fire Department Hose Line and for 10% 1020 6.120
Choose Reduction and for Sprinkler System Sl Sysia o , )
Due to Sprinkler |Not Standard Water 0%
System Supply or Unavailable
Fully Supervised Sprinkler -10%
System i i -10Y -1,02 1
Not Fully Supervised or ™ Fully Supervised Sprinkler System 0% ,020 5,100
N/A
Red.uctlon for Community -25% Reductlon due to Community Sprinklers 0% 0 5,100
Sprinklers
I Exposed Wall Length
Separ- Total
ation Separation | Exposed Wall Length- Total
Exposures Dist Cond Conditon — Length No of Height Sub- Charge e Exposure
Choose Structure (m) (m) Storeys - Conditon (%) %) Charge
Exposure Distance (L/min)
North 50 6 >45m 0%
South 50 6 >45m 0%
09 0 5,100
East 50 6 >45m 0% %
West 50 6 >45m 0%
Obtain Required Fire Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =| 5,000
Flow Total Required Fire Flow, L/s = 83

Type V

Type V-1l (U)
Type IV-III (P)
Type II-I (U)
Type -1 (P)
Firewall

Separation Dist
Om to 3m

3.1m to 10m
10.1m to 20m
20.1m to 30m
>30.1m

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Wood Frame

Mass Timber or Ordinary with Unprotected Openings

Mass Timber or Ordinary with Protected Openings
Noncombustible or Fire Resistive with Unprotected Openings
Noncombustible or Fire Resistive with Protected Openings
Firewall

Conditons for Separation

Condition

aRWwN
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Towers 5&6

FIRE FLOW REQURIEMENTS BASED ON FIRE UNDERWRITERS SURVEY(FUS) 2020

Building No:

Towers 5 & 6 - Combined Fire Area (22 & 32 storeys)

An estimate of the Fire Flow required for a given fire area may be estimated by:

F =220*C * SQRT(A)

“exp.

where: F = required fire flow in litres per minute
A = total floor area in m* (including all storeys, but excluding basements at least 50% below grade)
C = coefficient related to the tvoe of construction
. L Fire Flow Total
Task Options Multiplier Input Value Used (Limin)
Wood Frame 1.5
I Ordinary Construction 1
Choose Building - . .
Frame (C) Non-combustible 08 Non-combustible Construction
Construction
Fire Resistive Construction 0.6
Al
Area % Used rea Comment
Used
Floor 8 2034.6 50% 1017
Floor 7 2034.6 50% 1017
Floor 6 2034.6 50% 1017 L
ildi Two largest adjoinin
Input Building Floor [=72 2034.6 | 50% | 1017 LI 12243.7 m?
Areas (A) floors+ 50% of floors
Floor 4 2034.6 50% 1017 Ty yasarwe
Floor 3 2034.1 | 50% | 1017 e EEE
Floor 2 3025.8 100% | 3026
Floor 1 (Main Level) 3114.4 100% 3114
Basement (At least 50% below grade, not included) 0.0 0% 0
Fire Flow (F) F =220*C *SQRT(A) 19,475
Fire Flow (F) Rounded to nearest 1,000 19,000
Reductions/Increases Due to Factors Effecting Burning
Value Fire Flow | Fire Flow
Task Options Multiplier Input Used Change Total
(L/min) (L/min)
Non-combustible -25%
Choose Limited Combustible -15%
Combustibility of |Combustible 0% Limited Combustible -15% -2,850 16,150
Building Contents |Free Burning 15%
Rapid Burning 25%
Adequate Sprinkler -30%
Conforms to NFPA13 Adequate Sprinkler Conforms to NFPA13 -30% -4,845 11,305
No Sprinkler 0%
Standard Water Supply
for Fire Department Hose -10%
Line and for Sprinkler ° Standard Water Supply for Fire Department Hose Line and for
. . -10% -1,615 9,690
Choose Reduction |System Sprinkler System
Due to Sprinkler |Not Standard Water 0%
System Supply or Unavailable
Fully Supervised Sprinkler -10%
System f " 109 161 7
Not Fully Supervised or - Fully Supervised Sprinkler System 0% ,615 8,075
0%
N/A
ReQuctlon for Community -25% Reductlon due to Community Sprinklers 0% 0 8,075
Sprinklers
I Exposed Wall Length
Separ- Total
ation Separation |Exposed Wall Length- Total
Exposures Dist Cond Conditon e Length No of Height Sult)f Chsrge e Exposure
Choose Structure (m) (m) Storeys Factor Conditon (%) %) Charge
Exposure Distance (L/min)
North 50 6 >45m 0%
South 50 6 >45m 0%
0% 0 8,075
East 50 6 >45m 0% °
West 50 6 >45m 0%
Obtain Required Fire Total Required Fire Flow, Rounded to the Nearest 1,000 L/min =] 8,000
Flow Total Required Fire Flow, L/s = 133

Exposure Charges for Exposing Walls of Wood Frame Construciton (from Table G5)

Type V

Type IV-IIl (U)
Type IV-1Il (P)
Type II-1 (U)
Type II-1 (P)
Firewall

Wood Frame

Mass Timber or Ordinary with Unprotected Openings

Mass Timber or Ordinary with Protected Openings
Noncombustible or Fire Resistive with Unprotected Openings
Noncombustible or Fire Resistive with Protected Openings

Firewall

Conditons for Separation

Separation Dist
Om to 3m

3.1m to 10m
10.1m to 20m
20.1m to 30m
>30.1m

Condition

OB wN
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TABLE B8: FIRE FLOW REQUIREMENTS BASED ON HYDRANT SPACING

Fire Flow Available at
Tower 1 Tower 2 Tower 3 Tower 4 Tower 5/6 Hydrant Based on Model
Results (Scenario 1A)
Hydrant #
"Dist “Fire Flow Distance Fire Flow Distance Fire Flow Distance Fire Flow Distance Fire Flow
1S1aNCe 1 ¢ ontribution (m) Contribution (m) Contribution m) Contribution m) Contribution L/min (L/sec)
(m) (L/min) (L/min) (L/min) (L/min) (L/min)
FH-1 30 5,700 100 3,800 280 0 300 0 8 5,700 > 14000 > 233
FH-2 115 3,800 60 5,700 80 3,800 145 3,800 155 0 > 12000 > 200
FH-3 156 0 105 3,800 30 5,700 60 5,700 170 0 > 12000 > 200
FH-4 200 0 145 3,800 60 5,700 20 5,700 210 0 > 12000 > 200
FH-6 90 3,800 130 3,800 180 0 220 0 25 5,700 > 14000 > 233
FH-7 (384040H003) 80 3,800 150 0 320 0 330 0 120 3,800 > 14000 > 233
Total (L/min) 17,100 20,900 15,200 15,200 15,200
. ) 5,000 5,000 5,000 5,000 8,000
FUS RFF in L/min or (L/sec) (83) (83) (83) (83) (133)
Meets Requreiment (Yes/No) Yes Yes Yes Yes Yes

INotes:

"Distance is measured along a road or fire route.
“Fire Flow Contribution for Class AA Hydrant from Table 1 of Appendix I, 1STB-2018-02

TABLE B9: REQUIRED FIRE FLOW (RFF) BASED ON PROXIMITY TO ASSET

Hydrant # Tower 1 Tower 2 Tower 3 Tower 4 Tower 5/6 |x:a:°$;3:f::tl
Requried Fire Flow for Building (Lisec) (Lisec)
FH1 83 83 133 133
FH-2 83 83 83 83
FH-3 83 83 83 83
FH-4 83 83 83
FH-6 83 83 133 133
FH-7 (384040H003) 83 83 83 83 133 133
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Appendix C — WaterGems Result Tables

Scenario 1A Result Tables (Max Day Plus Fire Flow (13,000 L/min)

Junction Table
Pipe Table
Reservoir Table
Fire Flow Report

Scenario 1B Result Tables (Max Day Plus Fire Flow (13,000 L/min)

Junction Table
Pipe Table
Reservoir Table
Fire Flow Report

Scenario 2 Result Tables (Peak Hour)

Junction Table

Pipe Table

Reservoir Table

Scenario 3 Result Tables (High Pressure Check)
Junction Table

Pipe Table
Reservoir Table

Appendix C
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Scenario Summary Report
Scenario: Scenario1A - Max Day Plus FF (FF=8,000)

Scenario Summary

ID

Label

Notes

Active Topology

Physical

Demand

Initial Settings

Operational

Age

Constituent

Trace

Fire Flow

Energy Cost

Transient

Pressure Dependent Demand
Failure History

SCADA

User Data Extensions

Steady State/EPS Solver Calculation Options
Transient Solver Calculation Options

97
ScenariolA - Max Day Plus FF (FF=8,000)

<I> Base Active Topology

Max Day. HGL 107.2m (RFF=7,000)
Max Day Demand

<I> Base Initial Settings

<I> Base Operational

<I> Base Age

<I> Base Constituent

<I> Base Trace

Fire Flow Req

<I> Base Energy Cost

<I> Base Transient

<I> Base Pressure Dependent Demand
<I> Base Failure History

<I> Base SCADA

<I> Base User Data Extensions
Fire Flow

<I> Base Calculation Options

Hydraulic Summary

Time Analysis Type Steady State
Friction Method Hazen-

Williams
Accuracy 0.001
Trials 40

Use simple controls during

steady state? True
Is EPS Snapshot? False
Start Time 12:00:00 AM
Calculation Type Fire Flow

Petrie Landing_Water Distribution Model_Nov
2025.wtg

Bentley Systems, Inc. Haestad Methods Solution

Center

11/17/2025 76 Watertown Road, Suite 2D Thomaston, CT

06787 USA +1-203-755-1666

WaterGEMS
[23.00.00.19]
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FlexTable: Junction Table

Label Elevation Demand Hydraulic Grade Pressure Fire Flow (Total Pressure
(m) (LYs) (m) (Calculated Upper Limit) (Calculated Zone
Residual) (L/s) Lower Limit @
(psi) Total Flow
Needed)
(psi)

J-1 52.70 0.00 107.20 77 133.33 74
J-2 53.53 4.64 107.18 74 137.97 73
J-3 54.30 0.00 107.16 69 133.33 70
J-4 54.80 0.00 107.18 70 133.33 72
J-5 54.80 1.43 107.18 69 134.76 72
J-6 54.30 0.00 107.16 69 133.33 71
J-7 54.30 2.98 107.15 65 136.31 70
J-8 53.30 0.00 107.14 66 133.33 68
J-9 52.62 0.00 107.15 67 133.33 68
J-11 53.30 0.00 107.14 66 133.33 68
J-12 52.15 1.98 107.14 63 135.31 68
J-14 54.18 0.00 107.14 63 133.33 67
J-16 54.70 0.00 107.14 61 133.33 66
J-17 54.80 2.25 107.14 60 135.58 66
J-21 54.70 3.37 107.14 61 136.70 66
J-24 54.30 0.00 107.17 71 133.33 72
J-28 54.03 0.00 107.16 69 133.33 70
J-32 55.00 0.00 107.14 61 133.33 66
J-33 53.86 0.00 107.16 70 133.33 70
J-37 54.60 0.00 107.18 71 133.33 73

Petrie Landing_Water Distribution Model_Nov 2025.wtg
11/17/2025

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA

+1-203-755-1666

WaterGEMS
[23.00.00.19]
Page 1 of 1



FlexTable: Pipe Table

Label Start Node Stop Node Diameter Hazen-Williams Flow Velocity Length
(mm) C (L/s) (m/s) (m)
P-26 J-24 FH-1 155.0 100.0 0.00 0.00 2.82
P-38 J-32 FH-4 155.0 100.0 0.00 0.00 2.62
P-47 FH-6 33 155.0 100.0 0.00 0.00 3.53
P-49 384040H003 J-1 155.0 100.0 0.00 0.00 7.50
P-4 J-4 J-5 204.0 110.0 1.43 0.04 12.72
P-5 J-4 J-6 204.0 110.0 5.58 0.17 59.98
P-10 J9 FH-2 204.0 110.0 0.00 0.00 32.33
P-11 J-9 J-11 204.0 110.0 3.81 0.12 27.19
P-12 J-11 J-12 204.0 110.0 1.98 0.06 34.22
P-13 J-8 J-11 204.0 110.0 1.04 0.03 1.28
P-15 J-11 J-14 204.0 110.0 2.87 0.09 22.35
P-16 J-14 FH-3 204.0 110.0 0.00 0.00 9.36
P-17 J-14 J-16 204.0 110.0 2.87 0.09 35.91
P-18 J-16 J-17 204.0 110.0 2.25 0.07 5.95
P-25 J-24 J-3 204.0 110.0 5.00 0.15 80.95
P-6 J-3 J-28 204.0 110.0 5.00 0.15 5.00
P-33 J-28 J-8 204.0 110.0 3.79 0.12 103.79
P-3 J-1 J-4 204.0 110.0 7.01 0.21 49.16
P-7 J-6 J-33 204.0 110.0 5.58 0.17 27.29
P-8 J-33 J9 204.0 110.0 3.81 0.12 76.29
P-40 J-33 J-28 204.0 110.0 1.77 0.05 0.99
P-41 37 J-28 204.0 110.0 -2.98 0.09 26.06
P-45 J-8 J-32 204.0 110.0 2.75 0.08 63.27
P-46 J-32 J-21 204.0 110.0 3.37 0.10 4.45
P-48 J-16 J-32 204.0 110.0 0.62 0.02 5.99
P-1 J-1 J-2 204.0 110.0 9.64 0.30 26.29
P-2 J-2 J-24 204.0 110.0 5.00 0.15 23.95
P-9 J-2 J-37 204.0 110.0 0.00 0.00 9.56
P-21 R-1 J-1 600.0 130.0 16.65 0.06 1.00

Petrie Landing_Water Distribution Model_Nov 2025.wtg

11/17/2025

Bentley Systems, Inc. Haestad Methods Solution Center
76 Watertown Road, Suite 2D Thomaston, CT 06787 USA
+1-203-755-1666

WaterGEMS
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FlexTable: Reservoir Table

1D Label Elevation Hydraulic Grade Is Active?
(m) (m)
68 | R-1 107.20 107.20 True

Petrie Landing_Water Distribution Model_Nov
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Appendix D — Sanitary Sewer Design Tables
Table D1: Sanitary Sewer Calculation Sheet
S
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Appendix E — Stormwater Design Tables
Table E1: 2-year Storm Sewer Calculation Sheet
Table E2: 5-year Storm Sewer Calculation Sheet
Table E3: Pre-Development Runoff Calculations
Table E4: Allowable Runoff Calculations
Table E5: Summary of Post-Development Runoff (Uncontrolled and Controlled)
Table E6: MRM Storage Volumes for 5-year and 100-year Storms
<%
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Appendix F — Roof Storage-Outflow Tables

SUMMARY TABLE 1: Summary of Roof Drains & Roof Storage

SUMMARY TABLE 2: Storage Node Information for Modelling of Roof Storage & Outflow (Depth-
Area & Depth-Outflow Curves)

Building Roof Information for Tower 1
Building Roof Information for Tower 2-1
Building Roof Information for Tower 2-2
Building Roof Information for Tower 3
Building Roof Information for Tower 4
Building Roof Information for Tower 5
Building Roof Information for Tower 5A

Building Roof Information for Tower 5A & 5BPodium
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Appendix G — Ponding Information

Surface Storage Table (total 1 pages)

Functional Area-Depth Curves for Modelling of Surface Storage (total 9 pages)
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exp Services Inc.
Brigil Homes.

Petrie’s Landing I, Phase 5 (Towers 5 & 6)

Appendix H — Dual Drainage Background Data
Table H1: Major System (Street Segment) Characteristics

Table H2a: Orifice Flows for Area Drains (Phase 1)

Table H2b: Orifice Flows for Area Drains (Phase 2)

Table H2c: Orifice Flows for Area Drains (Phases 3,4,5)

Table H3: Orifice Flows for SWM Facility (All Phases)

Appendix H
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November 2025
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Appendix | — Dual Drainage Modelling Data
PCSWMM Report: Petries_Landing_Phase305_Rev7_100yr
P
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Appendix J — Environmental Compliance Approvals

Municipal and Private Sewage Works (Stormwater) ECA # 8254-758SZW
Municipal and Private Sewage Works (Storm & Sanitary Sewers) ECA # 5176-744QFM
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Appendix K — Background Information
Building Statistics (NEUF Architects - 4 pages)
P
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Appendix L — Roof / Area Drain Information

Tower 1 — Roof Plan, Rev 1, A1-09

Tower 1 — Parking Garage Plumping Layout, Rev 1, M04

Tower 1 — Siphonic Roof Drain Spec (Area Drains), 1005(-WD2)
Tower 1 — Roof Drain Technical Data Section, (2 pages)

Tower 1 —- WATTS Drainage, RD-100, Large Capacity Drain Roof
Tower 2 - WATTS Drainage, RD-100, Large Capacity Drain Roof
Tower 2 — Plumbing & Roof Drain Layout: M-109 (Rev 11), M-110 (Rev 11), M-111 (Rev 11)
Tower 2 — Plumbing Specialties Schedule (Mechanical Spec Table)
Tower 2 —- WATTS Drains (5 Pages)

Tower 3 — Amenities Level 18" Floor Plate, Rev 1, A257

Tower 3 — WATTS Drains (4 Pages)

Tower 4 - Roof plans

Tower 5/6 - Podium Roof Plan

Tower 5 - Amenities and High Roof Plan

Tower 6 - Amenities and High Roof Plan

Zinco Retention Spacer Factsheet

Cistern Detail by GWAL
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Appendix M — Correspondence

Correspondence from City of Ottawa — Boundary Conditions
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Appendix N — Checklist

Appendix N
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