TECHNICAL ADVISORY SERVICES FOR THE
0 n e ﬁ - SCARBOROUGH SUBWAY EXTENSION

Gannett Fleming Canada ULC & IBI Group

Preliminary FSR for Lawrence East Station Transit Oriented Community (TOC)

TABLE OF CONTENTS

30 B [0 4 o o [V T 4 o o O TP U PPV PUPOTOPRTOUPRPRO 1
1.1 Site DESCIIPLION . nanan 1
1.2 REPOIt OBDJECEIVES ...ttt ettt et ettt e st s sbee e s it e s abe e sabeeebaeesabeesbeesbaeesabeesabeans 1
D2 I - ¥ Tol ¢ o U] o o IO OO OO P PP PP PP 2
2.1 Reference INFOrmMation .......o oottt sttt st et et et 2
2.2 Design Criteria and APProach..... ... i i e e e e e e e e e e e e et aaees 2
20 I o TeT o Yo 1Y =To I d= oY o 1 4 o] o - H PRSPPI 3
4.0 SANITANY SEIVICING ..eueiiiiieeei ittt ettt et e e ettt e e e e e e st r bt e e e e e e s s aan bt e et eeeeessnnsbbeeeeeeesannnbaaeeeesessannnrrneens 3
4.1 EXIStING SANITArY SEIVICING ..uuviiieeiiieiiiiiiieee ettt et e e sttt e e e e e e s ssabr e e e e e s e s sssabbtreeeesesssnssenaeeessssssnnes 3
4.2  Proposed Sanitary SErviCing FIOWS .......c.uviiiiiieeieiiie e s esee e ereee e st e e e seae e e et e e s s aaee e esnnaeeeennnees 4
4.3 Preliminary Sanitary Analysis Results (DWF/WWF) .....ccoovieiieiierieesieesieesieesieesieesieesteesseesseesseesseens 4
4.4  Sanitary ConNection OPPOrtUNITIES ... ...uiiiiii it e e e s e s e e e e s e e s sannes 5
5.0 WAl SEIVICING c.uutitiieiii ettt eet et e e e st e e e e e s s sttt e e e e e e e s bbb taeeeeeesaasssbaaaeeeeessanssseaeeeessssnnsseaneeeesennn 5
5.1 EXISTING WAl SEIVICING ...uuviiiiiiiiiiiiiiitiee ettt e e e s e st tr e e e e s s e s s sabteeeeeessssssbbenaeeesssssnnnes 5
5.2 Future Water Servicing ReQUIrEMENTS ...ccooiiiiiiiieie e e e e s 6
5.3 Watermain AP PUITENANCES ...cci it 6
5.4  Future Water Servicing OpPOrtUNItIES .....iiviiiiiiiieet ettt e e e e s e s sbbeneeeesessnnnes 7
(SO I o150 ¢ INY =T oV ol 1o ¥ - PSP PPPPP R RPPTPPPPPN 7
6.1  EXiStING STOIrmM SEIrVICING .ooiiiiiiiiiii 7
6.2  Existing Storm Servicing Capacity and REQUIrEMENTS ......ccvveeeeeiiieeriiee et ceiree et eeree e e enree e 7
6.3 FULUIE SEOIMM SEIVICING c.neiiiiiiieii ittt e e s st r e e e e e s e s s bbb eeeeeeeesssabbeaeeeeeessnnsns 8
7.0 CONCIUSIONS ..ttt ettt ettt ettt e at e e e a bt e et e e e bt e e bt e e aee e embeeeabeeaabeeaaneeeanbeeaaseesabeeaseeennneas 9
APPENDICES
Appendix A Reference Information

Appendix B Design Sheets

219214S-0OTP-TOC-RPT-00014
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Germett Feming Ganada ULC & 81 Group Preliminary FSR for Lawrence East Station Transit Oriented Community (TOC)

1.0 Introduction

Gannett Fleming Canada ULC as part of the OneT+ Joint Venture group, which also includes IBI Group, was
retained by Infrastructure Ontario (10) and Metrolinx (MX), which are the Contracting Authority (CA) to
provide technical advisory services for the Scarborough Subway Extension (SSE) project. As part of the SSE
project there is potential for a future development at the various station locations to include a Transit
Oriented Community (TOC). For the assessment of a potential TOC, the functional servicing is to be reviewed
for the various sites.

The purpose of this report is to review the future functional servicing requirements and background
information related to the potential Lawrence East Station (LES) Transit Oriented Community (TOC)
development. The functional servicing documented within this report will be a clear documentation of the
available site data, design criteria and objectives, as well as the existing and future servicing demand. The
report will also highlight at a high level, the impacts associated with the proposed servicing demand from a
sanitary, water and storm servicing perspective. Opportunities for potential connections and servicing
components will be described. This report will provide context for the future TOC at LES.

The existing LES TOC (1.04ha) is located at the southeast corner of Lawrence Avenue East and McCowan Road
at the location of two existing commercial properties (Figure 1 — Existing Site Plan). The commercial
properties contain parking lot and building areas. The site is bound by Lawrence Avenue East to the north,
McCowan Road to the west, a commercial plaza to the south, and a residential apartment building to the
east.

Current access to the site is at both McCowan Road to the west side (three (3) separate accesses) and
Lawrence Avenue East on the north side of the site (one (1) access). There is an existing access through the
site from the south commercial parking lot to an adjacent private property.

The site currently slopes from south to north towards the Lawrence Avenue East right-of-way.

The functional servicing report includes the following goals and objectives:

e Summarize all related background information pertaining to the site development.

e Document relevant design criteria and objectives as well as the approach for the functional servicing
of the development.

e Identify and illustrate the sanitary servicing requirements, potential opportunities, and development
constraints.

e Discuss and evaluate the storm servicing opportunities and constraints against the identified
municipal criteria in terms of the existing contribution and proposed development impacts.

o Document the water servicing demand and opportunities for connections to the local municipal
water system.
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e Provide the overall recommendations and opportunities to meet the site servicing requirements for
the LES TOC development.

2.0 Background

The functional servicing review is based on the following reports, standards, and information prepared by

others:
Site Design Data:

e LESTOC Site Plan, prepared by OneT+, August 2023.
e Topographic and Land Use data, prepared by City of Toronto Open Data, obtained June 2021.

Reference Standards:

o Design Criteria for Sewers and Watermains Second Edition, City of Toronto, Engineering and
Construction Services, dated January 2021.
o Design criteria used for the preparation of the functional servicing review of the site
development.
o  Wet Weather Flow Management Guidelines, City of Toronto, Toronto Water, dated January 2021.
o Design guidelines used for the preparation of the storm drainage review of the site
development.

Sanitary Servicing:

The sanitary demands for the proposed development are based on the following municipal design criteria
and required assessment parameters:

e 1.1 persons/100 m? for commercial or retail space for average daily flow,

e 3.3 persons/100 m? for office space for average daily flow,

e 240 L/cap/d average sanitary flow generation for residential uses connecting to existing fully
separated sanitary sewer systems,

e 250 L/cap/d average sanitary flow generation for industrial, commercial, and institutional uses
connecting to existing fully separated sanitary sewer systems, and,

e Theinfiltration rate of 0.26 |/s/ha and 3l/s/ha for the new development inflow and infiltration
consideration of dry and wet weather flow conditions.

e The goal of the analysis will be to review the capacity under the dry and wet weather flow conditions
demonstrating a freeboard during surcharge conditions of less than 1.8m from the surface.

o The surcharge conditions will be targeted for both, but closely reviewed during wet weather

flow conditions.

All factors and peak considerations are based on the City of Toronto Design Criteria for Sewers and
Watermains (January 2021).
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Storm Sewer Servicing:

The storm sewer design for the proposed development is based on the City of Toronto Wet Weather Flow
Management Guidelines (November 2006):

e On-site minor storm drainage system will be designed to convey the 2-year storm event,

e The municipal system will be evaluated using the minor 2-year storm events, and,

e All stormwater management for the site will be covered under a separate Stormwater Management
Report (i.e. water quantity, quality, water balance, etc..).

Water Servicing:

The water servicing requirements for the proposed development are based on the municipal design criteria
and following assessment activities:

e The domestic water use for the subject property are 190 I/c/d or 250 I/c/d for either a multi-unit
dwelling or commercial/retail/church development respectively,

e The City and Ontario Building Code requires a fire hydrant within 45m of the front entrance of the
building, and,

e Evaluate the servicing connection locations and opportunities for fire and domestic water
connections.

3.0 Proposed Site Conditions

The proposed LES TOC site development will contain the following elements:

e Three (3) new mixed-use high rise commercial and residential buildings (25+ story’s),

e Two (2) levels of underground parking within the centre of the site and associated driveway access off
of McCowan Road and Lawrence Avenue East,

e landscaping and site restoration within the boulevard and yard areas, and,

e Site servicing and stormwater management infrastructure.

Refer to Figure 2 for the Proposed Site Plan.

4.0 Sanitary Servicing

The existing commercial properties are serviced by a sanitary service at the property line connecting to the
250mm diameter sanitary sewer along McCowan Road (Refer to Figure 1 for the Existing Site Plan connection
locations).

The following are the existing systems adjacent to the subject property:

e  250mm diameter sanitary sewer under the southbound lane of McCowan Road; and,
e  250mm diameter sanitary sewer under the eastbound lane of Lawrence Avenue East.
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The 250mm diameter sanitary sewer system along McCowan Road drains to the intersection of McCowan
Road and Lawrence Avenue East. At the intersection, the system connects to the 250mm diameter system
running from west to east along Lawrence Avenue East towards the Highland Creek valley. The sanitary
network ultimately discharges to the 1050mm Highland Creek trunk system flowing from north to south.

Refer to Figure 3 Sanitary Drainage Area Plan or the sanitary drainage areas, land uses, and pipe network.

The sanitary sewer drainage system servicing flow requirements were developed based on the
retail/commercial and residential statistics and City of Toronto watermain and sewer design criteria.

The sanitary flows were developed recognizing the 240 |/c/d for Residential and 250l/c/d for
commercial/office flow rates.

The flow rate was determined as 3.7 I/s based on the 357 retail/office employees and 978 people within the
residential units.

Refer to Appendix A — Reference Information for the TOC development statistics used for the site servicing
reporting.

In accordance with the City of Toronto Design Criteria requirements, the sanitary servicing was reviewed
based on the dry weather and wet weather flow conditions.

The proposed sanitary servicing results are as follows:

e Scenario 1 - Existing Dry Weather Flows — Free-flow conditions, highest pipe capacity usage at 72%.

e Scenario 2 - Proposed Dry Weather Flows — Free-flow conditions, highest pipe capacity usage at 81%.

e Scenario 3 - Existing Wet Weather Flows - Surcharge conditions, highest pipe capacity usage at 235%.

e Scenario 4 - Proposed Wet Weather Flows — Surcharge conditions, highest pipe capacity usage at
244%.

Based on these results, further review is required during subsequent design submissions to evaluate the
surcharge condition within the downstream pipe. It should be noted that the surcharge condition exists in
both the existing and proposed condition and is well below the 1.8m level of concern for basement flooding.
The additional flow adds an increase to the surcharge level of ¥9% during the dry and wet weather flow
conditions. Additional servicing analysis and design is required to meet the additional flows.

Refer to Appendix B — Design Sheets for Sanitary Sewer Analysis Calculations.
Proposed Servicing Options

Due to the surcharge conditions of the downstream system, an option has been reviewed to eliminate the
surcharge conditions within the sanitary sewer network up to the trunk sewer system in order to safeguard
for the development.

The following two (2) scenarios were added to illustrate potential improvements to the downstream system:
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e Scenario 5 - Proposed Dry Weather Flows — Free-flow conditions, highest pipe capacity usage at 28%
to the trunk sewer downstream of the site.

e Scenario 6 - Proposed Wet Weather Flows — Free-flow conditions, highest pipe capacity usage at 83%
to the trunk sewer downstream of the site.

The proposed improvements would be to increase the diameter of the sanitary system from the
development site to the Highland Creek valley from a 250mm diameter sewer to 300 — 375 mm diameter
sewer system for four (4) lengths of pipe at a total length of 97.7m prior to the connection to the trunk
system. Note, these improvements present challenges in terms of construction within the Toronto and
Region Conservation Authority (TRCA) valley lands and under Highland Creek, which should be reviewed with
the TRCA and City of Toronto.

The proposed sanitary servicing impacts the capacity of the municipal system in the order of ~28% increase
to the system. Given the constrained network during the wet weather flow conditions, additional modelling
and capacity evaluations are required to demonstrate the approach to meeting the future development
demands.

In order to satisfy future demand impacts and eliminate surcharge conditions within the system, a 300 —
375mm diameter increase from the existing 250mm diameter from the development site to the valley lands
prior to connecting to the trunk system is considered as a potential option for the future development.

Refer to Figure 3 for the Sanitary Drainage Area Plan, which highlights the section under surcharge
conditions. Refer to Figure 5 for Servicing Opportunities surrounding the LES TOC development.

5.0 Water Servicing

The existing commercial plazas are serviced by a sanitary service connecting to the local 300mm diameter
cast iron watermain along McCowan Road (Refer to Figure 1 for Existing Site Plan connection locations).

The following are the existing watermain infrastructure adjacent to the subject property:

e 300mm diameter cast iron watermain under the west boulevard along McCowan Road,

e 400mm diameter cast iron watermain under the westbound lane of Lawrence Avenue East, and,

e 900mm diameter concrete encased transmission watermain under the eastbound lanes of Lawrence
Avenue East.

The 300mm diameter watermain along McCowan Road connects to the 400mm diameter watermain at the
McCowan Road and Lawrence Avenue East intersection. Both the 400mm and 900mm watermains extend to
the east underneath Highland Creek, and to the west of Valparaiso Avenue, beyond the project boundaries,
along Lawrence Avenue East.
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The water servicing for the future LES TOC have been reviewed through domestic and fire flow desktop
calculations.

Domestic Servicing Demand
The future domestic water servicing demand can be described as follows:
Employment:

e Water demand rate of 250 I/c/d
e 40 m?/employee for commercial or retail space,
e 20 m?/employee for office,
e 1,405m? for retail
e 6,444m? for office
e Theoretical population of 357
e Peak factor of 0.84, 1.20, and 1.10
o Flows of 1.03 I/s peaked at 0.87 |/s, 1.24 |/s, and 1.13 |/s

Housing:

e Water demand rate of 190 I/c/d
e Total residential units of 774
e Average household size of 1.74
e Total residential GFA of 50,632 m?
e Average residential unit size of 90 m?
e Theoretical population of 978
e Peaking factors of 0.84, 2.50 and 1.30
o Flows of 2.15 I/s peaked at 1.81 |/s, 5.38 |/s, and 2.80 I/s

Total housing and employment of 1,335.

Based on these flows a future pressure test and hydraulic model of the overall system shall be undertaken to
review the capacity and impacts of the overall system.

Fire Flow Analysis

The fire flow analysis has been prepared at a high level based on the Fire Underwriters Survey (FUS) 2019 for
the subject development. A preliminary FUS analysis was executed given the OneT+ LES TOC layout.

The fire flow requirement for the site has been determined to require 283 /s, which will necessitate
additional fire hydrant coverage and verification of pressure within the system.

Refer to Appendix B — Design Sheets for the Fire Flow Analysis.

The building code requires a fire hydrant within 45m of the front entrance of the building.
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The proposed development is directly across from an existing fire hydrant. However, the future development
may require additional hydrants (City of Toronto coverage of 5,690 litres/minute for each hydrant) depending
on the fire flow and location of the future Siamese connections.

Due to its height (greater than 84m), the future development will require two sources of water supply from
the City water network, each contains a fire flow service and/or domestic service connection. It is
recommended that one connects to the 300mm diameter local watermain along McCowan Road, and the
other connects to the 400mm diameter watermain along Lawrence Avenue East. The exact service
connection will be prepared under subsequent detailed design submissions. All future water servicing designs
will follow the City of Toronto Design Criteria (January 2021).

Refer to Figure 5 for Servicing Opportunities surrounding the LES TOC development.

6.0 Storm Servicing

The existing commercial properties are serviced by the municipal storm sewer network along both McCowan
Road and Lawrence Avenue East. The south portion of the commercial property is connected to the 600mm
diameter concrete storm sewer network along McCowan Road. The north commercial property is connected
to the 750mm diameter concrete storm sewer along Lawrence Avenue East through a single site catch basin.
The following are the existing storm systems adjacent to the subject property:

e 600mm diameter storm sewer under the northbound lane of McCowan Road; and,
e  750mm diameter storm sewer under the eastbound lane of Lawrence Avenue East.

The 600mm diameter concrete storm sewer along McCowan Road drains from south to north to the 750mm
diameter concrete storm sewer, which flows easterly down Lawrence Avenue East ultimately discharging to
Highland Creek.

The existing storm sewer 750mm diameter storm sewer along Lawrence Avenue East will be assessed as the
limiting factor for the capacity of the existing system. The storm drainage area for the areas contributing to
the local storm sewer network have been delineated.

Refer to Figure 4 the Storm Drainage Area Plan for the overall drainage area.

Overall the existing system has approximately 2 m3/s of capacity flowing at ~50% full during the 2-year storm
event. A preliminary review of the system under the 100-year storm shows that the system is surcharged.

Based on this assessment, the discharge of the future storm drainage system will need to consider the
approximate full flow capacities.

Refer to Appendix B - Design Sheets for the preliminary analysis of the existing storm sewer system.
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The future storm sewer system for the LES TOC development should be able to safely discharge to the local
Lawrence Avenue East storm sewer system at either McCowan Road or Lawrence Avenue East. The future
service connection shall be in accordance with the City of Toronto design criteria. Refer to Figure 5 for
Servicing Opportunities surrounding the LES TOC development.

Stormwater management and any associated treatment shall follow Wet Weather Flow Management

Guidelines. The approach and design for stormwater management is covered under a separate Stormwater
Management Report.
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Conclusions

The future servicing documented for the Lawrence East Station Transit Oriented Community has
demonstrated the following servicing elements at a high level:

All pertinent background information pertaining to the site development have been documented
including the existing available information and the purpose of the assessment.
The design criteria and approach for the functional servicing of the development has been developed
including the sizing and evaluation approach for the sanitary, storm and preliminary demand for
water servicing.
The existing and proposed impacts of the sanitary servicing has been prepared for the developed
including the identification of opportunities and constraints that would need to be further assessed
as part of the development process.
o The sanitary system is surcharged under the dry and wet weather flow conditions, with the
new development demand adding an increase of ~“9% to the downstream system.
= Further analysis/modelling is required to review the surcharge conditions, however
the approximate HGL below grade is greater than the 1.8m.
= An option has been developed to illustrate a 97.7m long 300 to 375mm diameter
increase in diameter of the sanitary sewer network to meet the future servicing
requirements and eliminate the surcharge conditions.
The storm sewer servicing opportunities were discussed and evaluated to consider the future
development conditions.
o The storm system performance demonstrates that the downstream system has capacity
during the minor storm (2-year) to discharge flow under proposed conditions.
The water servicing for the existing and proposed conditions has identified the demand and future
appurtenance requirements.
o The water demand and opportunities for connections to the local system were identified for
McCowan Road and Lawrence Avenue East.
=  Further assessment is required to analyze the system based on the domestic
demand; additional fire flow analysis is required for the system.
Overall the report has provided clear recommendations and opportunities to meet the site servicing
requirements for the LES TOC development.
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LES TOC - ALL BELOW GRADE PARKING OPTION

ONE T+
SITE AREA sqm 10,400
SITE AREA ha 1.04
Parkland AREA sqm 1,047
GFA sqm (Equivalent to Occupiable Area GCA) *to be refined 58,481
BELOW GRADE GCA sqm 14,664
ABOVE GRADE GCA sqm 76,336
TOTAL GCA sqm * 91,000
NET FLOOR SPACE INDEX (FSI) 6.3
PARKING TEST
STRUCTURED ABOVE GRADE PARKING LEVELS -
UNDERGROUND PARKING LEVELS 2
STRUCTURED PARKING FOOTPRINT -
PARKING RAMP (F1) 171
UNDERGROUND PARKING FOOTPRINT (P1) 5,205
UNDERGROUND PARKING FOOTPRINT (P2) 5,380
TOTAL PARKING GCA sqm 10,585
NO. OF PARKING STALLS PROVIDED 228
NO. OF PARKING STALLS NEEDED 310
RESIDENTIAL
MARKET RESIDENTIAL NET sqm 50,632
AFFORDABLE HOUSING NET sgm 0
TOTAL RESIDENTIAL (GFA) sqm 50,632
EMPLOYMENT
RETAIL sgm 1,405
OFFICE sqm 6,444
TOTAL EMPLOYMENT sgm 7,849
OUTDOOR SPACE
ROOF AREA sqm 6,730
OUTDOOR AMENITY SPACE AT ROOF sqm 2,166
OUTDOOR AMENITY SPACE AT GRADE sqm TBD
UNITS, JOBS AND PEOPLE ASSUMPTION
AVERAGE RESIDENTIAL (MARKET) UNIT SIZE sqm 90
AVERAGE AFFORDABLE UNIT SIZE sqm 50
AVERAGE LIVE-WORK UNIT SIZE sqm -
AVERAGE HOUSEHOLD SIZE 1.74
(RETAIL) EMPLOYMENT SPACE PER EMPLOYEE sqm 40
(OFFICE) EMPLOYMENT SPACE PER EMPLOYEE sqm 20
NUMBER OF UNITS 774
NUMBER OF PEOPLE 978
NUMBER OF JOBS 357
NUMBER OF JOBS + PEOPLE 1,335
NUMBER OF JOBS + PEOPLE PER ha 1,284
PARKING 228
BIKE PARKING 603
LOADING 7
INDOOR AMENITY 2,160
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CITY OF TORONTO

Consultant: One T+ (Gannett Fleming) File No:

Date: 9/7/2023 SAN |TA RY SEWER CA PAClTY ASS ESSM ENT Project Name: Scarborough Subway Extension

Designed By: David Jackson Lawrence East Station TOC - Scenario 1 - Existing Conditions Dry Weather Flow Sheet: 1of1l

Checked By: Aimin Wang

Pipe Data Flow Analysis Flow Calculation
Roughness Coefficient (n): Concrete Pipe: 0.013 Min. Pipe Size: 200 mm City of Toronto Analysis Parameters: Residential Flow Rate: 240 (L/Cid) Harmon Peaking Factor Pipe Capacity = A*R”* S \yhere: A =Area S = Pipe Slope
PVC SDR 35:0.013 Max. Velocity: 3 m/s ICI Flow Rate: 250 (L/Crd) n R = Hydraulic Radius n = Roughness
Pipe Information Area Flows Sewer Data
MH Totals Residential iCl Pipe Data Pipe Performance
Total Average N Development Total Flow in
et uis Dis cachment Area Accumulated | o oo | Per Cap Flow Flow Population | Per Cap Flow Flow DWE oy [ o0 Factor Peaked Fow i Fow ol Fow Flow Pipe Type of Pipe Length | Pipe Diameter | GMIEV- A s et | uisobvert | Disivert | Drs obvert Grade Full Flow { Pipe Capacity | % of Pipe | q g\ rcnarge | urs Freeboard
Location ID U-D Area U/S MH Velocity at % Grade Utilized
(ha) (ha) © (L/crd) (Us) (© (L/crd) (Us) (Us) (Us) (Us) (Us) (Us) (Us) n" (m) (mm) (m) (m) (m) (m) (m) (mis) (Us) (%) (m) (m)

1 - Lawrence Ave E |  MH4594625189 MH4597225285 ci 1817 1817 2015 240 5.60 1755 250 5.1 10.7 3.4 239 47 286 0 286 0.013 995 250 158 153.75 154 15311 153.36 0.64% 1.01 49.6 58% 153.89 Freeflow
2 - Lawrence Ave E | MH4597225285 MH4599925372 cz 5.80 23.97 165 240 0.46 69 250 0.2 113 33 241 6.2 303 0 303 0.013 90.8 250 157.81 152.96 153.21 150.24 150.49 3.00% 2.18 107.0 28% 153.05 Freeflow
3 - Lawrence Ave E |  MH4599925372 MH4601825437 c3 0.92 24.89 310 240 0.86 0 250 0.0 12.2 33 241 6.5 305 0 305 0.013 68.1 250 153.94 150.21 150.46 147.75 148 3.61% 2.39 17.4 26% 150.30 Freeflow
4 - Lawrence Ave E | MH4601825437 MH4601825450 c4 0.03 24.92 0 240 0 0 250 0.0 122 33 241 6.5 305 0 305 0.013 133 250 154.95 147.01 147.26 146.73 146.98 2.11% 1.83 89.7 34% 147.11 Freeflow
5 - Lawrence Ave E |  MH4601825450 MH4601525480 cs 0.07 24.99 0 240 0 0 250 0.0 12.2 33 241 6.5 306 0 306 0.013 30.1 250 153.83 140.36 140.61 139.84 140.09 1.73% 1.65 812 38% 140.47 Freeflow
6 - Lawrence Ave E |  MH4601525480 MH4601825504 c6 0.07 25.06 0 240 0 0 250 0.0 122 33 241 6.5 306 0 306 0.013 236 250 144.24 139.76 140.01 139.65 139.9 0.47% 0.86 422 2% 139.92 Freeflow
7 - Lawrence Ave E |  MH4601825504 MH4603725527 c7 0.04 25.10 0 240 0 0 250 0.0 12.2 33 241 6.5 306 0 306 0.013 307 250 143.95 139.58 139.83 139 139.25 1.89% 173 849 36% 139.69 Freeflow




CITY OF TORONTO

Consultant: One T+ (Gannett Fleming) File No:

Date: 9/7/2023 SAN |TA RY SEWER CA PAClTY ASS ESSM ENT Project Name: Scarborough Subway Extension

Designed By: David Jackson Lawrence East Station TOC - Scenario 2 - Proposed Conditions Dry Weather Flow Sheet: 1of1l

Checked By: Aimin Wang

Pipe Data Flow Analysis Flow Calculation
Roughness Coefficient (n): Concrete Pipe: 0.013 Min. Pipe Size: 200 mm City of Toronto Analysis Parameters: Residential Flow Rate: 240 (L/Cid) Harmon Peaking Factor Pipe Capacity = A*R”* S \yhere: A =Area S = Pipe Slope
PVC SDR 35:0.013 Max. Velocity: 3 m/s ICI Flow Rate: 250 (L/Crd) n R = Hydraulic Radius n = Roughness
Pipe Information Area Flows Sewer Data
MH Totals Residential iCl Pipe Data Pipe Performance
Total Average N Development Total Flow in
et uis Dis cachment Area Accumulated | o oo | Per Cap Flow Flow Population | Per Cap Flow Flow DWE oy [ o0 Factor Peaked Fow i Fow ol Fow Flow Pipe Type of Pipe Length | Pipe Diameter | GMIEV- A s et | uisobvert | Disivert | Drs obvert Grade Full Flow { Pipe Capacity | % of Pipe | q g\ rcnarge | urs Freeboard
Location ID U-D Area U/S MH Velocity at % Grade Utilized
(ha) (ha) © (L/crd) (Us) (© (L/crd) (Us) (Us) (Us) (Us) (Us) (Us) (Us) n" (m) (mm) (m) (m) (m) (m) (m) (mis) (Us) (%) (m) (m)

1 - Lawrence Ave E |  MH4594625189 MH4597225285 ci 1817 1817 2015 240 5.60 1755 250 5.1 10.7 3.4 239 47 286 0.0 286 0.013 995 250 158 153.75 154 15311 153.36 0.64% 1.01 49.6 58% 153.89 Freeflow
2 - Lawrence Ave E | MH4597225285 MH4599925372 cz 5.80 23.97 165 240 0.46 69 250 0.2 113 33 241 6.2 303 0.0 303 0.013 90.8 250 157.81 152.96 153.21 150.24 150.49 3.00% 2.18 107.0 28% 153.05 Freeflow
3 - Lawrence Ave E |  MH4599925372 MH4601825437 c3 0.92 24.89 310 240 0.86 0 250 0.0 12.2 33 241 6.5 305 3.7 343 0.013 68.1 250 153.94 150.21 150.46 147.75 148 3.61% 2.39 17.4 29% 150.31 Freeflow
4 - Lawrence Ave E | MH4601825437 MH4601825450 c4 0.03 24.92 0 240 0 0 250 0.0 122 33 241 6.5 305 3.7 343 0.013 133 250 154.95 147.01 147.26 146.73 146.98 2.11% 1.83 89.7 38% 147.12 Freeflow
5 - Lawrence Ave E |  MH4601825450 MH4601525480 cs 0.07 24.99 0 240 0 0 250 0.0 12.2 33 241 6.5 306 3.7 343 0.013 30.1 250 153.83 140.36 140.61 139.84 140.09 1.73% 1.65 812 42% 140.48 Freeflow
6 - Lawrence Ave E |  MH4601525480 MH4601825504 c6 0.07 25.06 0 240 0 0 250 0.0 122 33 241 6.5 306 3.7 343 0.013 236 250 144.24 139.76 140.01 139.65 139.9 0.47% 0.86 422 81% 139.94 Freeflow
7 - Lawrence Ave E |  MH4601825504 MH4603725527 c7 0.04 25.10 0 240 0 0 250 0.0 12.2 33 241 6.5 306 3.7 343 0.013 307 250 143.95 139.58 139.83 139 139.25 1.89% 173 849 40% 139.69 Freeflow




CITY OF TORONTO

Consultant: One T+ (Gannett Fleming) File No:

Date: 9/7/2023 SAN |TA RY SEWER CA PAClTY ASS ESSM ENT Project Name: Scarborough Subway Extension

Designed By: David Jackson Lawrence East Station TOC - Scenario 3 - Existing Conditions Wet Weather Flow Sheet: 1of1l

Checked By: Aimin Wang

Pipe Data Flow Analysis Flow Calculation
Roughness Coefficient (n): Concrete Pipe: 0.013 Min. Pipe Size: 200 mm City of Toronto Analysis Parameters: Residential Flow Rate: 240 (L/Cid) Harmon Peaking Factor Pipe Capacity = A*R”* S \yhere: A =Area S = Pipe Slope
PVC SDR 35:0.013 Max. Velocity: 3 m/s ICI Flow Rate: 250 (L/Crd) n R = Hydraulic Radius n = Roughness
Pipe Information Area Flows Sewer Data
MH Totals Residential iCl Pipe Data Pipe Performance
Total Average N Development Total Flow in
et uis Dis cachment Area Accumulated | o oo | Per Cap Flow Flow Population | Per Cap Flow Flow DWE oy [ o0 Factor Peaked Fow i Fow ol Fow Flow Pipe Type of Pipe Length | Pipe Diameter | GMIEV- A s et | uisobvert | Disivert | Drs obvert Grade Full Flow { Pipe Capacity | % of Pipe | q g\ rcnarge | urs Freeboard
Location ID U-D Area U/S MH Velocity at % Grade Utilized
(ha) (ha) © (L/crd) (Us) (© (L/crd) (Us) (Us) (Us) (Us) (Us) (Us) (Us) n" (m) (mm) (m) (m) (m) (m) (m) (mis) (Us) (%) (m) (m)

1 - Lawrence Ave E |  MH4594625189 MH4597225285 ci 1817 1817 2015 240 5.60 1755 250 5.1 10.7 3.4 239 545 78.4 0 78.4 0.013 995 250 158 153.75 154 15311 153.36 0.64% 1.01 49.6 158% 155.73 Surcharge
2 - Lawrence Ave E | MH4597225285 MH4599925372 cz 5.80 23.97 165 240 0.46 69 250 0.2 113 33 241 719 96.0 0 96.0 0.013 90.8 250 157.81 152.96 153.21 150.24 150.49 3.00% 2.18 107.0 90% 153.15 Freeflow
3 - Lawrence Ave E |  MH4599925372 MH4601825437 c3 0.92 24.89 310 240 0.86 0 250 0.0 12.2 33 241 74.7 98.7 0 98.7 0.013 68.1 250 153.94 150.21 150.46 147.75 148 3.61% 2.39 17.4 84% 150.39 Freeflow
4 - Lawrence Ave E | MH4601825437 MH4601825450 c4 0.03 24.92 0 240 0 4 250 0.0 122 33 241 74.8 98.8 0 98.8 0.013 133 250 154.95 147.01 147.26 146.73 146.98 2.11% 1.83 89.7 110% 147.58 Surcharge
5 - Lawrence Ave E |  MH4601825450 MH4601525480 cs 0.07 24.99 0 240 0 0 250 0.0 12.2 33 241 75.0 99.0 0 99.0 0.013 30.1 250 153.83 140.36 140.61 139.84 140.09 1.73% 1.65 812 122% 141.09 Surcharge
6 - Lawrence Ave E |  MH4601525480 MH4601825504 c6 0.07 25.06 0 240 0 10 250 0.0 122 33 241 752 99.3 0 99.3 0.013 236 250 144.24 139.76 140.01 139.65 139.9 0.47% 0.86 422 235% 140.62 Surcharge
7 - Lawrence Ave E |  MH4601825504 MH4603725527 c7 0.04 25.10 0 240 0 0 250 0.0 12.2 33 241 753 99.4 0 99.4 0.013 307 250 143.95 139.58 139.83 139 139.25 1.89% 173 849 117% 140.53 Surcharge




CITY OF TORONTO

Consultant: One T+ (Gannett Fleming) File No:

Date: 9/7/2023 SAN |TA RY SEWER CA PAClTY ASS ESSM ENT Project Name: Scarborough Subway Extension

Designed By: David Jackson Lawrence East Station - Scenario 4 - Proposed Conditions Wet Weather Flow Sheet: 1of1l

Checked By: Aimin Wang

Pipe Data Flow Analysis Flow Calculation
Roughness Coefficient (n): Concrete Pipe: 0.013 Min. Pipe Size: 200 mm City of Toronto Analysis Parameters: Residential Flow Rate: 240 (L/Cid) Harmon Peaking Factor Pipe Capacity = A*R”* S \yhere: A =Area S = Pipe Slope
PVC SDR 35:0.013 Max. Velocity: 3 m/s ICI Flow Rate: 250 (L/Crd) n R = Hydraulic Radius n = Roughness
Pipe Information Area Flows Sewer Data
MH Totals Residential iCl Pipe Data Pipe Performance
Total Average N Development Total Flow in
et uis Dis cachment Area Accumulated | o oo | Per Cap Flow Flow Population | Per Cap Flow Flow DWE oy [ o0 Factor Peaked Fow i Fow ol Fow Flow Pipe Type of Pipe Length | Pipe Diameter | GMIEV- A s et | uisobvert | Disivert | Drs obvert Grade Full Flow { Pipe Capacity | % of Pipe | q g\ rcnarge | urs Freeboard
Location ID U-D Area U/S MH Velocity at % Grade Utilized
(ha) (ha) © (L/crd) (Us) (© (L/crd) (Us) (Us) (Us) (Us) (Us) (Us) (Us) n" (m) (mm) (m) (m) (m) (m) (m) (mis) (Us) (%) (m) (m)

1 - Lawrence Ave E |  MH4594625189 MH4597225285 ci 1817 1817 2015 240 5.60 1755 250 5.1 10.7 3.4 239 545 78.4 0.0 78.4 0.013 995 250 158 153.75 154 15311 153.36 0.64% 1.01 49.6 158% 154.54 Surcharge
2 - Lawrence Ave E | MH4597225285 MH4599925372 cz 5.80 23.97 165 240 0.46 69 250 0.2 113 33 241 719 96.0 0.0 96.0 0.013 90.8 250 157.81 152.96 153.21 150.24 150.49 3.00% 2.18 107.0 90% 153.15 Freeflow
3 - Lawrence Ave E |  MH4599925372 MH4601825437 c3 0.92 24.89 310 240 0.86 0 250 0.0 12.2 33 241 74.7 98.7 3.7 102.5 0.013 68.1 250 153.94 150.21 150.46 147.75 148 3.61% 2.39 17.4 87% 150.40 Freeflow
4 - Lawrence Ave E | MH4601825437 MH4601825450 c4 0.03 24.92 0 240 0 4 250 0.0 122 33 241 74.8 98.8 3.7 102.6 0.013 133 250 154.95 147.01 147.26 146.73 146.98 2.11% 1.83 89.7 114% 147.58 Surcharge
5 - Lawrence Ave E |  MH4601825450 MH4601525480 cs 0.07 24.99 0 240 0 0 250 0.0 12.2 33 241 75.0 99.0 3.7 102.8 0.013 30.1 250 153.83 140.36 140.61 139.84 140.09 1.73% 1.65 812 127% 141.09 Surcharge
6 - Lawrence Ave E |  MH4601525480 MH4601825504 c6 0.07 25.06 0 240 0 10 250 0.0 122 33 241 752 99.3 3.7 103.0 0.013 236 250 144.24 139.76 140.01 139.65 139.9 0.47% 0.86 422 244% 140.62 Surcharge
7 - Lawrence Ave E |  MH4601825504 MH4603725527 c7 0.04 25.10 0 240 0 0 250 0.0 12.2 33 241 753 99.4 3.7 103.2 0.013 307 250 143.95 139.58 139.83 139 139.25 1.89% 173 849 121% 140.53 Surcharge




CITY OF TORONTO

Consultant: One T+ (Gannett Fleming) File No:

Date: 9/7/2023 SAN |TA RY SEWER CA PAClTY ASS ESSM ENT Project Name: Scarborough Subway Extension

Designed By: David Jackson Lawrence East Station - Scenario 5 - Proposed Conditions Dry Weather Flow Sheet: 1of1l

Checked By: Aimin Wang

Pipe Data Flow Analysis Flow Calculation
Roughness Coefficient (n): Concrete Pipe: 0.013 Min. Pipe Size: 200 mm City of Toronto Analysis Parameters: Residential Flow Rate: 240 (L/Cid) Harmon Peaking Factor Pipe Capacity = A*R”* S \yhere: A =Area S = Pipe Slope
PVC SDR 35:0.013 Max. Velocity: 3 m/s ICI Flow Rate: 250 (L/Crd) n R = Hydraulic Radius n = Roughness
Pipe Information Area Flows Sewer Data
MH Totals Residential iCl Pipe Data Pipe Performance
Total Average N Development Total Flow in
et uis Dis cachment Area Accumulated | o oo | Per Cap Flow Flow Population | Per Cap Flow Flow DWE oy [ o0 Factor Peaked Fow i Fow ol Fow Flow Pipe Type of Pipe Length | Pipe Diameter | GMIEV- A s et | uisobvert | Disivert | Drs obvert Grade Full Flow { Pipe Capacity | % of Pipe | q g\ rcnarge | urs Freeboard
Location ID U-D Area U/S MH Velocity at % Grade Utilized
(ha) (ha) © (L/crd) (Us) (© (L/crd) (Us) (Us) (Us) (Us) (Us) (Us) (Us) n" (m) (mm) (m) (m) (m) (m) (m) (mis) (Us) (%) (m) (m)

1 - Lawrence Ave E |  MH4594625189 MH4597225285 ci 1817 1817 2015 240 5.60 1755 250 5.1 10.7 3.4 239 47 286 0.0 286 0.013 995 250 158 153.75 154 15311 153.36 0.64% 1.01 49.6 58% 153.89 Freeflow
2 - Lawrence Ave E | MH4597225285 MH4599925372 cz 5.80 23.97 165 240 0.46 69 250 0.2 113 33 241 6.2 303 0.0 303 0.013 90.8 250 157.81 152.96 153.21 150.24 150.49 3.00% 2.18 107.0 28% 153.05 Freeflow
3 - Lawrence Ave E |  MH4599925372 MH4601825437 c3 0.92 24.89 310 240 0.86 0 250 0.0 12.2 33 241 6.5 305 3.7 343 0.013 68.1 250 153.94 150.21 150.46 147.75 148 3.61% 2.39 17.4 29% 150.31 Freeflow
4 - Lawrence Ave E | MH4601825437 MH4601825450 c4 0.03 24.92 0 240 0 4 250 0.0 122 33 241 6.5 306 3.7 343 0.013 133 300 154.95 147.01 147.31 146.73 147.03 2.11% 2.06 145.8 24% 147.11 Freeflow
5 - Lawrence Ave E |  MH4601825450 MH4601525480 cs 0.07 24.99 0 240 0 0 250 0.0 12.2 33 241 6.5 306 3.7 343 0.013 30.1 300 153.83 140.36 140.66 139.84 140.14 1.73% 1.87 132.1 26% 140.47 Freeflow
6 - Lawrence Ave E |  MH4601525480 MH4601825504 c6 0.07 25.06 0 240 0 10 250 0.0 122 33 241 6.5 306 3.7 34.4 0.013 236 375 144.24 139.76 140.135 139.65 140.025 0.47% 113 124.4 28% 139.90 Freeflow
7 - Lawrence Ave E |  MH4601825504 MH4603725527 c7 0.04 25.10 0 240 0 0 250 0.0 12.2 33 241 6.5 306 3.7 344 0.013 307 375 143.95 139.58 139.955 139 139.375 1.89% 2.27 250.4 14% 139.68 Freeflow




CITY OF TORONTO

Consultant: One T+ (Gannett Fleming) File No:

Date: 9/7/2023 SAN |TA RY SEWER CA PAClTY ASS ESSM ENT Project Name: Scarborough Subway Extension

Designed By: David Jackson Lawrence East Station - Scenario 6 - Proposed Conditions Wet Weather Flow Sheet: 1of1l

Checked By: Aimin Wang

Pipe Data Flow Analysis Flow Calculation
Roughness Coefficient (n): Concrete Pipe: 0.013 Min. Pipe Size: 200 mm City of Toronto Analysis Parameters: Residential Flow Rate: 240 (L/Cid) Harmon Peaking Factor Pipe Capacity = A*R”* S \yhere: A =Area S = Pipe Slope
PVC SDR 35:0.013 Max. Velocity: 3 m/s ICI Flow Rate: 250 (L/Crd) n R = Hydraulic Radius n = Roughness
Pipe Information Area Flows Sewer Data
MH Totals Residential iCl Pipe Data Pipe Performance
Total Average N Development Total Flow in
et uis Dis cachment Area Accumulated | o oo | Per Cap Flow Flow Population | Per Cap Flow Flow DWE oy [ o0 Factor Peaked Fow i Fow ol Fow Flow Pipe Type of Pipe Length | Pipe Diameter | GMIEV- A s et | uisobvert | Disivert | Drs obvert Grade Full Flow { Pipe Capacity | % of Pipe | q g\ rcnarge | urs Freeboard
Location ID U-D Area U/S MH Velocity at % Grade Utilized
(ha) (ha) © (L/crd) (Us) (© (L/crd) (Us) (Us) (Us) (Us) (Us) (Us) (Us) n" (m) (mm) (m) (m) (m) (m) (m) (mis) (Us) (%) (m) (m)

1 - Lawrence Ave E |  MH4594625189 MH4597225285 ci 1817 1817 2015 240 5.60 1755 250 5.1 10.7 3.4 239 545 78.4 0.0 78.4 0.013 995 250 158 153.75 154 15311 153.36 0.64% 1.01 49.6 158% 154.54 Surcharge
2 - Lawrence Ave E | MH4597225285 MH4599925372 cz 5.80 23.97 165 240 0.46 69 250 0.2 113 33 241 719 96.0 0.0 96.0 0.013 90.8 250 157.81 152.96 153.21 150.24 150.49 3.00% 2.18 107.0 90% 153.15 Freeflow
3 - Lawrence Ave E |  MH4599925372 MH4601825437 c3 0.92 24.89 310 240 0.86 0 250 0.0 12.2 33 241 74.7 98.7 3.7 102.5 0.013 68.1 250 153.94 150.21 150.46 147.75 148 3.61% 2.39 17.4 87% 150.40 Freeflow
4 - Lawrence Ave E | MH4601825437 MH4601825450 c4 0.03 24.92 0 240 0 4 250 0.0 122 33 241 74.8 98.8 3.7 102.6 0.013 133 300 154.95 147.01 147.31 146.73 147.03 2.11% 2.06 145.8 70% 147.20 Freeflow
5 - Lawrence Ave E |  MH4601825450 MH4601525480 cs 0.07 24.99 0 240 0 0 250 0.0 12.2 33 241 75.0 99.0 3.7 102.8 0.013 30.1 300 153.83 140.36 140.66 139.84 140.14 1.73% 1.87 132.1 8% 140.57 Freeflow
6 - Lawrence Ave E |  MH4601525480 MH4601825504 c6 0.07 25.06 0 240 0 10 250 0.0 122 33 241 752 99.3 3.7 103.0 0.013 236 375 144.24 139.76 140.135 139.65 140.025 0.47% 113 124.4 83% 140.03 Freeflow
7 - Lawrence Ave E |  MH4601825504 MH4603725527 c7 0.04 25.10 0 240 0 0 250 0.0 12.2 33 241 753 99.4 3.7 103.2 0.013 307 375 143.95 139.58 139.955 139 139.375 1.89% 2.27 250.4 41% 139.75 Freeflow




FUS Calculation

The Fire Underwriters Survey Calculation has been prepared below.

Minimum Fire Flow F=220C VA Fire Resistive Construction Yes

|Description Value Junit Notes
Largest Floor Area = 5197 m2

Floor Below Grade Floor Area = 14664 m2
Above Grade Floor Area = 76336 m2
Total Floor Area = 27947 m2
C = 0.6 dimensionless

Flow A = 27947 m2
F = 22000 L/min

. F1 = 0.85 dimensionless

Reduction Factor .
F' = 19000 L/min
Sprinkler Factor F2 = 40.00% % (30% and 10%)
North Side = 0.00% %
East Side = 15.00% %
Exposures South Side = 15.00% %
West Side = 0.00% %
F3 = 30.00% %
F' = 19000 L/min
S (F2) = 7600 L/min
E (F3) = 5700 L/min
Fire Flow
Determination

F" = 17000 L/min
F" = 283 L/s
F" = 4491 USGPM

Note, all exposure, sprinkler, and reduction factors are assumed based on the current layout of the site

Further review of floor areas and TOC layouts are required during subsequent assessements to confirm the

exact fire flow




CITY OF TORONTO

Consultant: One T+ (Gannett Fleming) File No:
Date: 6/16/2021 STO R M S EWE R CA PAC |TY ASS ESS M E NT Project Name: Scarborough Subway Extension
Designed By: David Jackson Scenario 1 - LES TOC Storm Sewer - Existing Conditions Sheet: 1o0f1
Checked By: Aimin Wong
Pipe Data Design Storm Elow Calculation
Roughness Coefficient (n): Concrete Pipe: 0.013 Min. Pipe Size: 200 mm IDF Coefficient Pipe Capacity = A*R”*SY \here: A= Area
PVC SDR 35: 0.013 Max. Velocity: 3 m/s Design Storm Year A C Inlet Time (min) 10 City of Toronto WWFM Guidelines n R = Hydraulic Radius
Return Period 2 21.8 -0.78 S = Pipe Slope
n = Roughness
Location Information Runoff Calculation Sewer Data Pipe Capacity
MH
Street Catchment Area C A*C Total A*C Tin (min) I (mm/hr) Flow (cms) Type of Pipe Length Pipe Diameter Ground Elv. at U/S Invert U/S Obvert D/S Invert D/S Obvert Grade Full Flow Ful FIQW Pipe Time % O.f. Pipe U/S HGL U/S Freeboard
us DIS U/S MH Velocity Utilized
Location ID uU-ID
1 STM2 Lawrence Ave MH4594825186 MH4597725288 ci1 18.20 0.76 13.83 13.83 58.2 22.32 0.86 0.013 106.8 750 158.26 154.16 154.91 153.66 154.41 0.47% 0.76 1.73 1.03 112% 155.32 Surcharge
2 STM2 Lawrence Ave MH4597725288 MH4599125333 c2 5.50 0.9 4.95 18.78 59.23 22.02 1.15 0.013 46.7 750 157.33 153.63 154.38 152.08 152.83 3.32% 2.03 4.60 0.17 57% 154.03 Freeflow
3 STM2 Lawrence Ave MH4599125333 MH4600325374 c3 0.30 0.9 0.27 19.05 59.40 21.97 1.16 0.013 427 750 155.52 152.08 163.89 149.81 150.56 5.32% 257 5.82 0.12 45% 152.43 Freeflow
4 STM2 Lawrence Ave MH4600325374 MH4601625422 c4 0.90 0.9 0.81 19.86 59.52 21.94 121 0.013 50.1 750 153.71 149.81 150.56 147.08 147.83 5.45% 2.60 5.89 0.14 47% 150.17 Freeflow
5 STM2 Lawrence Ave MH4601625422 OF4600725463 cs 0.10 0.9 0.09 19.95 59.66 21.90 1.21 0.013 42.1 750 151.11 146.31 147.06 143.40 144.15 6.91% 2.93 6.63 0.11 41% 146.65 Freeflow
Time of Concentration Calculation:
Initial Time = 10 min
Longest Sewer Length = 664.9 m
Weigthed average pipe diameter 403 mm
Average Slope = 1.90% %
Full Flow Velocity = 0.23 m/s
Time in Pipe= 48.2 min
Total Time = 58.2 min





