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1.0 INTRODUCTION
The subject of this report is a 1.29 Ha parcel of land bound by the following:

1 To the east: An existing 3-storey office building beyond (250 Lawrence Ave. W.) for which
an SPA submission has been made for the construction of a new residential building.

To the south: Lawrence Ave. W.

To the west: Avenue Rd.

To the north: An existing 1-storey commercial building

To the northeast: An existing ravine T the Douglas Greenbelt

=A =4 =4 =

Presently the site comprises multiple properties, each containing respective buildings ranging from
one- to three-storeys in height, with associated parking areas. The existing buildings are primarily
occupied with commercial uses, with the exception of one residential apartment building near the
siteis southeast corner. The existing municipal addresses are 1507-1541 Avenue Rd. and 272-290
Lawrence Ave. W. The postal code is M5M 3X4.

First Capital REIT proposes to construct a mixed-use residential and commercial development on
the site comprising two buildings and a shared below-grade parking structure. The development is
proposed as two phases; Phase 1 comprises the southern component (Building B T 13-Storeys)
and Phase 2 comprises the north component (Building A T 10 Storeys). Each of the blocks
contains a mixed-use residential building with commercial space on the lower storeys. Vehicular
and pedestrian access is from a proposed private east-west road connecting to Avenue Road. A
publicly accessible open space is proposed in the east side of the site.

Refer to the architectural site plan in Appendix A for the proposed developmentis layout. Refer to
the Key Plan in Appendix A for the siteis layout and adjacent properties.

For detailed topography of the existing site conditions, refer to the topographic survey prepared by
Schaeffer Dzaldov Bennett Ltd.

This report evaluates the serviceability of the site with respect to sanitary waste water, water and
storm water management (SWM) and will implement the City of Torontois SWM requirements and
Wet Weather Flow Management Guidelines (WWFMG).

2.0 SCOPE OF WORK

THE ODAN/DETECH GROUP INC. was retained by First Capital REIT to review the Site, collect
data, evaluate the Site for the proposed use and prepare a Functional Servicing and Storm Water
Management Report in support of a Rezoning application. The scope of work comprises:

a) Collecting existing servicing drawings from the CITY in order to establish availability and
feasibility of Site servicing;

b) Meetings/conversations with CITY Engineers and Design Team.

c) Evaluation of the data and presentation of the findings in a Functional Servicing and Storm

Water Management Report in support of the Rezoning application.
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3.0 WATER DISTRIBUTION ASSESSMENT
)] Existing Infrastructure

The following watermains presently exist beneath the streets bordering the site. Refer to the
Functional Servicing Plan. Hydrant flow tests were conducted on both of the local watermains
bordering the site T the location of the test hydrants are shown below, with the hydrant flow test
reports by Classic Fire Protection.

Avenue Road, east side: 200mm watermain

Avenue Road, west side: 300mm watermain

Lawrence Ave. W., north side: local 200mm watermain

Lawrence Ave. W., middle: local 300mm watermain

Lawrence Ave. W., different alignments: 500mm and 900mm trunk watermains

E R ]

i) Design Criteria

The City of Torontois Notice to Applicants policy (2016) states, in regards to point tower
developments, every point tower shall have its own independent service connection to the
municipal potable water and sewer services.

Each of the two proposed buildings will have a separate respective combined fire and domestic
water service to the existing 300mm watermain beneath the west side of Avenue Road. Refer to
the Functional Servicing Plan (Appendix E). Both buildings are less than 85m in height, therefore
only one fire service connection is required for each building.

The unit rate and peaking factors of water consumption, minimum pipe size and allowable
pressure in line were established from the City Design Manual Standards. The pressures and
volumes must be sufficient for peak hour conditions and under fire conditions as established by the
Ontario Building Code 2006. The minimal residual pressure under fire conditions is 140 kpa. (or
20.3 psi).

i) Proposed Servicing
Refer to the Functional Servicing Plan for proposed service connections. It is proposed to service

each of the two buildings with a 200mm fire service connection to the 300mm watermain beneath
Avenue Road, each with a branch 150mm domestic water service.
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The water demand for the proposed development is as follows.

a) Average Day domestic demand - using 190L/cap/day 1.6 L/sec
(732 persons T Table 3)

b) Peak day demand - 1.3 x daily demand 2.1 L/sec

c) Peak hour demand - 2.5 x daily demand 4.0 L/sec

d) Fire flow as per FUS 1999 manual 167 L/s (Bldg A) and 217 L/s (Bldg B)

The water demand and available flow at 20 psi is summarized as follows.

TABLE 1 T Total Water Demand for Proposed Tower

L/sec USGM
Peak Day Demand 2.1 33
Fire Flow Demand (Building A) 167 2645
Fire Flow Demand (Building B) 217 3437
Total Water Demand (Greatest Fire Flow + Peak Day) 219 3470
Available Flow at 20 PSI (Avenue Rd. 300mm WM) 386 6119

The following assumptions are made in the following Fire Underwritersi Survey fire flow calculation.

The proposed towers are of fire-resistive construction (reinforced concrete)

The buildings will be sprinklered for fire protection and the sprinklers will be fully monitored
according to NFPA 13

1 The buildingis contents (residences) will be nhon-combustible in nature

1 The buildingis areas in the calculation are as per the architectural drawing set by Turner
Fleischer

)l
)l

Given that there is a flow rate of 6119 USGM at 20psi available in the Avenue Rd. watermain
which is significantly greater than the required fire flow (3470 USGM), it follows that the
existing 300mm watermain is adequate for the proposed development and no offsite
improvements are necessary.
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=

cr E

Where:

HHA / K !

WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS S
FOR DETERMINATION OF REQUIRED FIRE FLOWS

Coefficient related to type of

construction

_ . . S . Wood Frame
F = required fire flow in liters per minute 1.5
C= Coefficient related to the type of construction 1| Ordinary
A = the total floor area in square meters N
(excluding basements) in the building on
) combustible
considered 0.9
06 Fire Resistivg
LOCATION: Building A PROJECT: Lawrence & Avenue Rd.
OBC OCCUPANCY: Residential PROJECT NA9246
BUILDING FOOT PRINT (m2): 1535 Contents Charge
# OF STOREYS 10 Non-Combustible -25%
limited Combustibl¢ -15%
Combustible 0%
CONSTRUCTION CLASS: Fire Resistive Free Burning 15%
Rapid Buring 25%
AUTOMATED SPRINKLER PROTECTION Credit Total
NFPA 13 sprinkler standard yes 10%
Standard Water Supply yes 30% 50%
Fully Supervised System yes 10%
50%
CONTENTS FACTOR: | Non Combustible | CHARGE: -15%
Separation Charge
EXPOSURE 1 (south) Prop. Bldg B Distance to Exposure Building ( 19 15% 0-3m 25%
Length - Heigt 3.1-10m 20%
EXPOSURE 2 (east) Ex Houses Distance to Exposure Building ( >45 0% 10.1-20m 15%
Length - Heigt 20.1-30m 10%
EXPOSURE 3 (west) Ex. Commercial Distance to Exposure Building ( 28.7 10% 30.1-45 5%
Length - Heigt >45m 0%
EXPOSURE 4 (north) Ex. Commercial Distance to Exposure Building ( 5.1
; 20%
Length - Heigt
. no more
Total: 45% than 7501
ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING Are vertical openings and exterior vertical communications protected with a minimum one (1) hr r
CALCULATIONS C= 0.6
A= 8929 m2 (2 largest floors + 50% floors above) STOREY AREASY m2
1539L1
F= 12473 L/min 1563L2
Round to Nearest 1000 L/min F= 12000 L/min must be > 2000 L/min 1539L3
1530L4
CORRECTION FACTORS: 153dL5
OCCUPANCY -1800 L/min 153(L6
FIRE FLOW ADJUSTED FOR OCCUPANCY 10200 L/min 1530L7
REDUCTION FOR SPRINKLER -5100 L/min 1364L8
EXPOSURE CHARGE 4590 L/min 1363L9
1284L10
REQUIRED FIRE FLOW F= 9690 L/min
Round to Nearest 1000 L/mi| F = 10000 L/min 2642 usgm
F= 167 L/sec
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WATER SUPPLY FOR PUBLIC FIRE PROTECTION , FIRE UNDERWRITERS S
FOR DETERMINATION OF REQUIRED FIRE FLOWS

C I'l HHAN E / E K | Coefficient related to type of
Where: construction
F = required fire flow in liters per minute 1.5 Wood Frame
C= Coefficient related to the type of construction 1| Ordinary
A = the total floor area in square meters N
A A - on
(excl_udlng basements) in the building combustible
considered 0.8
04 Fire Resistivg
LOCATION: Building B PROJECT: Lawrence & Avenue Rd.
OBC OCCUPANCY: Residential PROJECT NA9246
BUILDING FOOT PRINT (m2): 3630 Contents Charge
# OF STOREYS 13 Non-Combustible -25%
limited Combustible -15%
Combustible 0%
CONSTRUCTION CLASS: Fire Resistive Free Burning 15%
Rapid Buring 25%
AUTOMATED SPRINKLER PROTECTION Credit Total
NFPA 13 sprinkler standard yes 10%
Standard Water Supply yes 30% 50%
Fully Supervised System yes 10%
50%
CONTENTS FACTOR: Non Combustible | CHARGE: -20%
Separation Charge
EXPOSURE 1 (south) N/A Open Land Distance to Exposure Building ( >45 0% 0-3m 25%
Length - Heigtk 3.1-10m 20%
EXPOSURE 2 (east) Ex. Office Bldg Distance to Exposure Building ( 6.9 20% 10.1-20m 15%
Length - Heighk 20.1-30m 10%
EXPOSURE 3 (west) Ex Commercial Distance to Exposure Building ( 28.9 10% 30.1-45 5%
Length - Heigt >45m 0%
EXPOSURE 4 (north) Prop. Bldg A Distance to Exposure Building ( 19.08
; 15%
Length - Heigt
X o no more
Total: 45% than 75%
ARE BUILDINGS CONTIGUOUS:
FIRE RESISTANT BUILDING Are vertical openings and exterior vertical communications protected with a minimum one (1) hr r
CALCULATIONS C= 0.6
A= 17038 m2 (2 largest floors + 50% floors above) STOREY AREAY m2
3177L1
F= 17230 L/min 3623L2
Round to Nearest 1000 L/min F= 17000 L/min must be > 2000 L/min 28713
301L4
CORRECTION FACTORS: 301qL5
OCCUPANCY -3400 L/min 301qL6
FIRE FLOW ADJUSTED FOR OCCUPANCY 13600 L/min 301qL7
REDUCTION FOR SPRINKLER -6800 L/min 301qL8
EXPOSURE CHARGE 6120 L/min 2787L9
248210
REQUIRED FIRE FLOW F= 12920  L/min
Round to Nearest 1000 L/mi] F = 13000 L/min 3434
F= 217 L/sec
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4.0 SANITARY SEWERS
)] Existing Infrastructure & Drainage

The following municipal sanitary sewers are located within the streets bordering the subject site.
Refer to the Functional Servicing Plan, for the layout of the existing sanitary sewers adjacent to the
subject site. The Basement Flooding EA (identified below) and City sewer-atlas maps identify the
local sewers in the area as separated sanitary sewers. There are no combined sewers in the area
of the subject site based on the EA and City sewer-atlas maps.

1 Lawrence Ave. W.: There is a 200mm sanitary sewer beneath Lawrence Ave., starting near
the sitefs southeast corner, flowing westerly and continuing northerly beneath Avenue
Road.

1 Avenue Rd.: There is a 300mm sanitary sewer (continuation of the above Lawrence Ave.
sewer) which flows northerly beneath the east side of Avenue Road, ultimately discharging
into a sanitary trunk sewer at the intersection of Avenue Rd. and Woburn Ave.

The existing commercial buildings on the site presently drain by existing sewer connections to the
existing sanitary sewers adjacent to the site T refer to the Functional Servicing Plan for existing
service connections. The existing service connections were identified (where possible) in a CCTV
investigation conducted by Badger Daylighting (Appendix C).

The site falls within Basement Flooding Study Area 18 T which has been completed including a
calibrated model of the sanitary sewer network. The completed EA report is titled Area 18
Stormwater Runoff Control and Investigation of Chronic Basement Flooding Class Environmental
Assessment by Stantec Consulting Ltd. and dated August 8, 2014. That calibrated sanitary sewer
model (infoworks model) was used in the following analysis (Section 4.0 iii), below) to conclude
that there is available sanitary sewer capacity available for the proposed development.

i) Proposed Servicing

The City of Torontois Notice to Applicants policy (2016) states that each point tower and podium
on a development shall be serviced by separate respective sanitary service connections. The
development T which comprises two buildings T is accordingly proposed to be serviced by two
separate respective sanitary service connections; one for each building.

It is proposed to service each building with a separate 300mm sanitary service connection to the
existing 300mm sanitary sewer beneath Avenue Road.

The following City standards for population densities and flow rates will be used.

Residential
1 1.4 persons/unit for bachelor and one bedroom units
1 2.1 persons/unit for two bedroom units
1 3.1 persons/unit for three bedroom units
9 flow rate of 250 L / day per capita
Commercial
! 1.1 person/100m? GFA Commercial
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Inflow/Infiltration
1 0.26 L/s/ha

The proposed sanitary flows are as follows. Detailed calculations are provided below.

The development will be constructed in two phases but will comprise one common below-grade
structure in the full-build condition. Thus, one groundwater collection and discharge system and
associated pumping outlet has been assumed. Refer to Section 6 for further explanation regarding
groundwater.

TABLE 2 T Post-Development Sanitary Flow

Peak Sanitary Flow  Groundwater Inflow & Total

Component  Population (P) (/s) Discharge (I/s) Infiltration (I/s) Flow (I/s)
Building A 344 4.06+0.13=4.19 i 0.14 4.33
Building B 739 8.67+0.32=8.99 i 0.19 9.17

Total: 1083 13.5

Each of the two buildings is proposed to be serviced by a separate respective 300mm @ 2.00%
sanitary service connection to the 300mm sanitary sewer beneath Avenue Road. The pipe
capacity is 136 L/s, which is sufficient to convey the above flows, but is deliberately oversized to
assume that the OBC requirement of the pipe size by the mechanical engineer will be greater than
by municipal criteria. Refer to the Functional Servicing Plan for the proposed services.
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10

SANITARY FLOW CALCULATIONS

This program calculates the sanitary discharge from various land use

As per the City of Toronto Guidelines

SCENARIO: Building A

FILL IN COLOURED CELLS AS REQUIRED

RESIDENTIAL SITE AREA (ha) = 0.55
COMMERCIAL SITE AREA (ha) = 0
TOTAL SITE AREA (ha) = 0.55
LAND USE NUMBER OF |SITE GROSS > TOTAL DAILY |AVERAGE =
UNITS AREA, FLOOR o FLOW DAILY FLOW s o %
(ha) AREA, m2 b (LITERS) l/sec Oy <9
_ Z0 - z 2
<D Y = <=
65 D2 680
9 ol o E = Vi
RESIDENTIAL Density 1, using
86 person/site area 0 0 0.00
RESIDENTIAL Density 2, using
170 persons/site area 0 0 0.00
RESIDENTIAL Density 3, using
270 persons/site area 0 0 0.00
RESIDENTIAL Density 4, using
400person/site area 0 0 0.00
RESIDENTIAL Density 5, using
1.4 persons/unit 31 43 10850 0.23] 4.33 0.54
RESIDENTIAL Density 6, using
2.1 persons/unit 94 197 49350 1.03] 4.15 2.37
RESIDENTIAL Density 7, using
3.1 persons/unit 30 93 23250 0.48| 4.25 1.14
Total Residential
otal Residential 155 334 83450 0.97 4.06 4.06
COMMERCIAL, Using 100
persons/ha
0 0 0.00 4.50 0.00
RETAIL, Using 1.1 persons/100
m2 965 1 4779 0.06 4.41 0.13
INSTITUTIONAL, Using 1.1
persons/unit 0 0 0.00 450 0.00
OFFICES/COMMERCIAL, Using,
3.3 persons/100m2 0 0 0.00 450 0.00
344
TOTAL 0.000 Vi= 88229 Q1= 4.06
Q2= 0.13
Q = (MgP/86400) + A * | (L/sec) Qinfil 0.14
where : P is population Qtot 4.33

Q1= total flow from Residential Land Use (L/sec)
Q2= total flow from Commercial Land Use (L/sec)
Qinfil = total flow from infiltration (L/sec)

Qtot = total flow (Land use + infiltration)

V1= Total Volume from Land Use in liters

g = 250 L/cap/day

A = gross site area
i = 0.26 L/sec/ha (infiltration rate)
Peaking Factor M =1 +[14/ (4 + (P/1000,1/2))]
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SANITARY FLOW CALCULATIONS

This program calculates the sanitary discharge from various land use

As per the City of Toronto Guidelines

SCENARIO: Building B/Phase 1

FILL IN COLOURED CELLS AS REQUIRED

RESIDENTIAL SITE AREA (ha) = 0.74
COMMERCIAL SITE AREA (ha) = 0
TOTAL SITE AREA (ha) = 0.74
LAND USE NUMBER OF |SITE GROSS > TOTAL DAILY |AVERAGE =
UNITS AREA, FLOOR o FLOW DAILY FLOW s o %
(ha) AREA, m2 b (LITERS) l/sec Oy <9
_ Z0 - z 2
<D Y = <=
60 D2 680
9 ol o E = Vi
RESIDENTIAL Density 1, using
86 person/site area 0 0 0.00
RESIDENTIAL Density 2, using
170 persons/site area 0 0 0.00
RESIDENTIAL Density 3, using
270 persons/site area 0 0 0.00
RESIDENTIAL Density 4, using
400person/site area 0 0 0.00
RESIDENTIAL Density 5, using
1.4 persons/unit 145 203 50750 1.06 4.15 2.44
RESIDENTIAL Density 6, using
2.1 persons/unit 190 399 99750 2.08] 4.02 4.64
RESIDENTIAL Density 7, using
3.1 persons/unit 42 130 32550 0.68| 4.21 1.59
Total Residential
otal Residential 377 732 175728 2.12 3.88 8.67
COMMERCIAL, Using 100
persons/ha
0 0 0.00 4.50 0.00
RETAIL, Using 1.1 persons/100
m2 2280 25 11286 0.13 4.37 0.32
INSTITUTIONAL, Using 1.1
persons/unit 0 0 0.00 450 0.00
OFFICES/COMMERCIAL, Using,
3.3 persons/100m2 0 0 0.00 450 0.00
757
TOTAL 0.000 Vi= 187014 Q1= 8.67
Q2= 0.32
Q = (MgP/86400) + A * | (L/sec) Qinfil 0.19
where : P is population Qtot 9.17

Q1= total flow from Residential Land Use (L/sec)
Q2= total flow from Commercial Land Use (L/sec)
Qinfil = total flow from infiltration (L/sec)
Qtot = total flow (Land use + infiltration)

V1= Total Volume from Land Use in liters

g = 250 L/cap/day

A = gross site area
i = 0.26 L/sec/ha (infiltration rate)
Peaking Factor M =1 +[14/ (4 + (P/1000,1/2))]
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iii) Downstream Sanitary Sewer Capacity Analysis

Given that the proposed development is within a separated sanitary sewer-shed, consideration is
required as to pre-development and post-development operation of the downstream sanitary
sewers to determine whether capacity is available or if downstream sanitary sewer infrastructure
upgrades are required.

This is a separated sewer-shed, not a combined sewer-shed, based on the City sewer atlas maps
and the EA T refer to the downstream sanitary sewer plans by Civica Infrastrucutre Inc. in
Appendix B.

As discussed above, it is proposed to drain the site to the existing 300mm sanitary sewer flowing
northerly beneath Avenue Road, which was part of Basement Flooding Study Area 18 T for which
a calibrated WWF sewer model was prepared in the preparation of the Basement Flooding EA.

The Basement Flooding EA and the calibrated sanitary sewer model were prepared by Stantec
Consulting Ltd. in their report titled Area 18 Stormwater Runoff Control and Investigation of
Chronic Basement Flooding Class Environmental Assessment dated August 8, 2014.

An analysis was prepared as follows utilizing the existing calibrated downstream sanitary
sewer EA model which concludes that the local downstream sanitary sewer-shed has
available capacity for the proposed development and no downstream sanitary sewer
upgrades are required to accommodate the proposed development. Refer to Appendix B for
the analysis results and figures prepared for this development by Civica Infrastructure Inc.

The criteria and methodology for the downstream sanitary sewer analysis is as follows.

9 City of Toronto Criteria. City typically requires combined sewers to be analyzed under the
following scenarios.

0 Pre-Development Dry-Weather Flow (I/1 = 0.26 L/s/Ha)

0 Post-Development Dry-Weather Flow (I/1 = 0.26 L/s/Ha)

0 Pre-Development Extreme Wet-Weather Inflow/Infiltration T based on calibrated
sewer model for May 12, 2000 Storm (based on flow monitoring)

0 Post-Development Extreme Wet-Weather Inflow/Infiltration - based on calibrated
sewer model for May 12, 2000 Storm (based on flow monitoring)

9 City criteria requires that the HGL should be no less than 1.80m below-grade (below
basement elevation) in the critical wet-weather flow analysis (or no worse than existing)

1 City criteria requires that inflow and infiltration is calculated based on either City standard 1/l
of 3.0 L/s/Ha (upstream 50Ha of sewer-shed), or measured I/l from flow monitoring, or else
the I/l from a calibrated EA sewer model. The subject site falls within study area 18, for
which a calibrated sewer model was used.

9 Sanitary sewer analysis sheets with Hydraulic Grade Line (HGL) plots in the above four
scenarios were prepared by inputting the proposed development flows into the existing EA
Sewer model and extracting results.
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1 The sewer-shed and the City of Torontois Development Applications website were
examined by desktop research to determine if/where there are any new developments in
the sewer-shed post-dating the preparation of the EA (in 2014), thus requiring modification
of the EA sewer model in the pre-development scenarios. There are a total of four
properties which were developed (or are in the process of being development) and they are
identified on Figure A-1 as (New Developments{ in Appendix B. Sanitary flows from those
properties were added to the pre-development scenario in the HGL analysis in Appendix B.

Refer to Figures A-1 and A-2 in Appendix B for the analysis extents (including the upstream
tributary areas).

The following considerations were observed in the analysis of the existing downstream sanitary
sewers.

9 Criteria 1: Verification that the model correctly represents the sewer system, including any
updates to the model to reflect changes (i.e. sewer construction) since the model was
initially prepared.

0 Response: Confirmed T the model does represent the sewer system including any
recent system upgrades since the model was prepared. As-builts of recent
improvements were reviewed to confirm that the model correctly represents those
improvements. There have been no recent system improvements.

1 Criteria 2: Flow rates from all development since the model was prepared, including new
builds, sites where zoning has been completed and where applications are currently in
progress, are to be considered in the analysis.

0 Response: The Cityis Development Applications website was reviewed to
determine whether there are any such applications within the sewer-shed. There are
not, therefore no consideration is required.

9 Criteria 3: Best efforts have been made to include all flows from Private Water discharge
agreements in the sewer shed

0 Response: Similar to Criteria 2, The Cityis Development Applications website was
reviewed to determine whether there are any such applications within the sewer-
shed. There are not, therefore no consideration is required.
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The following summarizes the HGL analysis results, provided in Appendix B.

TABLE 3 T Downstream Sanitary Sewer Analysis Results Summary

_ Plan Results HGL Results Min. HGL Conclusion
Scenario (Appendix B) (Appendix B)  Depth/Freeboard
Pre-Development Fig. A-3 Fig. 1 2.69m OK
DWF
Post-Development Fig. A-4 Fig. 2 2.60m OK
DWF
Pre-Development Fig. A-5 Fig. 3 2.53m OK
May 12, 2000 Storm
Post-Development Fig. A-6 Fig. 4 2.38m OK

May 12, 2000 Storm

Given the foregoing conclusions, the receiving downstream sanitary sewer has capacity to
receive sanitary flows from the subject development and no sanitary sewer infrastructure
upgrades are required to accommodate the proposed development.
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5.0 STORM DRAINAGE & STORMWATER MANAGEMENT
)] Existing Infrastructure & Drainage

The following separated storm sewers/conveyances presently exist beneath the streets bordering
the site.

1. Beneath Avenue Road, to the west: there is a 300mm storm sewer, which becomes
525mm-diameter, flowing northerly and ultimately discharges into the 2100mm storm
culvert (described below). Part of the site drained into this sewer predevelopment, by
overland flow and by existing storm connections (identified by a CCTV/dye test
investigation T Appendix C) T Catchment Areas Ex-A and Ex-B.

2. In the valley to the east (Douglas Greenbelt): there is an open channel in a valley, which
commences at an outlet from a 2100mm culvert (northeast of the site) and outlets
downstream into an inlet southeast of the subject site.

3. Beneath Lawrence Avenue West, to the south: there is no storm sewer. Runoff from that
portion of Lawrence Avenue flows easterly by overland flow, into a separate storm sewer-
shed to the east.

Refer to the Pre-Development Drainage Plan on the following page for existing drainage patterns
and outlets. Pre-development drainage patterns on the subject site were determined by a dye-
test/CCTV investigation conducted by Badger Daylighting with instruction from The Odan/Detech
Group T refer to the investigation report by Badger Daylighting in Appendix C.

None of the adjacent lands drain onto the site pre-development. Adjacent drainage patterns are
described as follows.
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i) Stormwater Quantity Control Criteria

Storm water management for the proposed development will follow the storm water criteria as set
out by the City of Torontois Wet Weather Flow Management Guidelines for quantity control. The
allowable post-development peak flow for the proposed development up to the 100-year storm
event will be controlled to the allowable release rate, determined below.

Design storm data for the City of Toronto 2 year and 100 year storms are shown below. Using
Visual Otthymo 2.3.2 to perform stormwater runoff analysis, these storms will be used to show that
the storm drainage and total storage volume up to the 100 year event will be accommodated on-
site.

2 Year Storm: l,=21.8/(T) @70 where: | = intensity (mm/hr)

100 Year Storm: l100 = 57.7 / (T) (0800 T=time of concentration (hours)

I, = ((21.8) x (1/60) C2780)/ (T) 720 loo = ((59.7) x (1/60) 0200/ (T) (©:800
I, = 531.9/ (T) ©70) lioo = 1579.4 / (T) 80

iii)  Allowable (Pre-Development) Discharge Flow Rate

The subject proposed development has site area 1.29 Ha, therefore the criteria that applies in the
City of Torontols Wet Weather Flow Management Guidelines (WWFMG) is Type 2: Small new
developments (residential & non-residential) T total site area <5.0 Ha. Note that road widenings are
being taken and the post-development site area is 1.29 Ha T the allowable release rate is
calculated on that basis.

The pre-development/allowable flow rate is given as follows, in two different scenarios; considering
both the terms of the WWFMG and the pre-development flows on the proposed outlet.

It is proposed to drain the subject proposed development to the existing storm sewer beneath
Avenue Road T discussed below T therefore the allowable release rate is also considered as the
pre-development flows to that sewer.

TABLE 4 T Allowable/Pre-Development Flows for Post-Development 100-Year Storm

Allowable
Hydrolo Area
Criteria Me¥hodolgéy Considered Flow Rate
(ha) (L/s)

Pre-Development Catchment

R Rational Method T
Areas contributing flows to the .
Crech Qui=2.78CiA 0.72 Ha

(2-100 Year Storm)

95 L/s (2 year)

267 L/s (100 year)
Catchment Ex-E,F,G,H

Pre-Development Catchment
Areas contributing flows to
Avenue Road

Catchment Ex-A, B, C, D

Rational Method T
Qa=2.78CiA 0.57 Ha 70 L/s
(2-Year Storm)
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In addition to the allowable release flow rates/pre-development flow rates given in Table 4, above,
the pre-development flows into the open channel in the Douglas Greenbelt are given as follows.

iv) Proposed Storm Drainage & Stormwater Management Design Discussion

It is proposed to drain stormwater from the development (the two blocks, Building A and Building
B) via stormwater management controls and storm sewer connection 525mm storm sewer beneath
Avenue Road, given that this is the only existing municipal storm sewer adjacent to the site.

It is proposed to drain the portion of the publicly accessible open space on the siteis east side
which is within the TRCA-regulated area (Catchment C) by overland flow into the valley (Douglas
Greenbelt) to the east, following existing drainage patterns and outlets. This is because the area is
subject to TRCA regulation and grading is to maintain approximately as-existing, and because the
existing drainage outlet for Catchment Areas Ex-E through Ex-H was into the valley.

Refer to the Post-Development Drainage Plan, on the following page for proposed catchment
areas and outlets. Refer to Table 6, below, for a summary of the stormwater quantity control
measures and results of the following stormwater management analysis whereby the quantity
control criteria is satisfied.

The development comprises two phases, therefore an interim storm drainage strategy is provided
in the Interim Storm Drainage Plan, below. As shown on that plan, following the construction of
Phase 1, but prior to the construction of Phase 2, it is proposed to drain the portion of the
development comprising Phase 2 into the Douglas Greenbelt (as existing) by the existing system
of internal storm sewers, catchbasins etc., which presently drain into the Douglas Greenbelt.
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TABLE 5 T Stormwater Management Summary

100-Y Required
Storm Tank C?;ﬁl:rcl)l Storm Tank Storage 100-Y Outlet Sg?:}”&'(':g t%)og;g
Catchment Area Node Manhole Footprint Volume | Depth (from | Storm Tank | Control ROW P
HGL Plots) Volume
Catchment A STMTANKA | STM MH3 300m? TBD 300 m? 1?°g‘m 70 Lis
Building A (Phase 2) ube

Open Space within
TRCA Regulated
Area

Uncontrolled Overland Flow in Regulated Area (Proposed open space) into Douglas

Greenbelt matching existing flows.

95 L/s (2-Year)
267 L/s (100-Year)

Pre-Development 2-Year Storm Flows into Douglas Greenbelt

95 L/s (2-year
Table 4)
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V) Stormwater Quantity Control Design & Analysis (HGL Analysis)

The following stormwater management quantity control and hydraulic-grade-line analysis confirms
that storm sewer connections may be installed connecting the subject proposed development to
the existing storm sewer beneath Avenue Road and stormwater tanks with orifice tubes may be
installed within the site whereby the development complies with WWFMG quantity control criteria.

The existing storm sewers beneath the streets adjacent to the site (300mm and 525mm storm
sewers beneath Avenue Rd.) which the site drains to presently (pre-development) are assumed to
be designed for the 2-year storm, and surcharge in higher intensity storms. This was confirmed in
the following pre-development downstream storm sewer HGL analysis. Consideration is required
for this surcharge in the receiving mainline storm sewer as a boundary condition (tailwater
condition) impacting the operation of the orifice controls for the subject site.

That is, given that the existing storm sewers to which it is proposed to drain the site are surcharged
to the surface, consideration is required for backwater effects on the siteis stormwater quantity
control design.

Given the foregoing criteria, a dynamic hydraulic/hydrologic model has been prepared using the
computer hydraulic/hydrologic modelling software XPSWMM 2019.1.2 by Innovyze. A conventional
approach assuming free-flow from the proposed developmentis orifice controls would not correctly
consider the backwater/tailwater conditions and actual controlled release rates/storage volumes
would be miscalculated with such an approach.

The catchment areas and hydrology input parameters to the XPSWMM model are provided in the
Storm Sewer Catchment Plan, below.

The pre-development XPSWMM Model is as follows in Figure 3 and the post-development Model
is as follows in Figure 4.

The outlet of the Avenue Rd. downstream 600mm storm sewer into the culvert within the Douglas
Greenbelt was assumed to free flow (ie ho boundary condition at that location) because there is a
significant approx. 2.5m drop from the Avenue Rd. storm sewer into the culvert which would
mitigate any elevated HGL at this downstream outlet.

The results of the XPSWMM model (HGL Profile Plots) are provided in Figures 5 through 10 on the
following pages. Figures 5 and 6 provide results in the pre-development scenario (2-year and 100-
year storms). Figures 7-10 provide results for each of the siteis two storm tanks/connections in the
post-development scenario in the 2-year and 100-year storms.

Note that the HGL surcharges to the road surface in the 100-year storm, thereafter flowing across
the road surface towards the ultimate outlet. Consideration is therefore required for flows across
the road surface when the HGL surcharges to the surface. All mainline segments were therefore
modelled as imultilinksi in XPSWMM whereby the road envelope is modelled as a separate
conveyance link parallel the respective pipe segment. Road envelope conveyance conduits are
labelled in the model results below.

Both of the siteis two phases (Buildings A and B) will be controlled by 150mm orifice tubes T which
were modelled as shown. The storm tanks were modelled with uniform depth to the surface as
storage nodes.
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Figures 1 and 2, below, show how the HGL Profile plots on the following pages may be read.

Figure 1 - Guide to Reading HGL Results Profile in Pipe Segments (Top of Page)

OBSERVED FLOW IN PIPE

MAX PIPE GRAVITY

FLOW CAPACITY OBSERVED FLOW ON
ROAD SURFACE
PIPES
"nl o e FLOW CAPACITY OF
- ROAD SURFACE
Storm i
Max Flow ' 0.069 1.089
Design Full Flg 0.080 5.210 ROAD ENVELOPE
Diameter (Hei 0.250 0.270 DEPTH (STREET LINE TO
Upstrearn Cro 191.880 193.727 GUTTER)
Upstream lnvel 191.630 183,457
Muttipe Lik froniEX STM MH5 to EXSTM MHED \\-\\ STREET LINE ELEVATION
PIPE DIAMETER
GUTTER LINE
PIPE UPSTREAM OBVERT ELEVATION

PIPE UPSTREAM INVERT

Figure 2 - Guide to Reading HGL Results Profile at Manholes (Bottom of Page)

EX STM MH5
Storm
Ground Elevat 193.757
Freeboard 1.030 — |
Max Water Ele 193.587 I —
Invert Elevatic 190440

MHs

- —

—_—

—— — STREET LINE ELEVATION

FREEBOARD BELOW-GRADE

MAX WATER ELEVATION (HIGHEST
OF ABOVE & BELOW-GRADE)

PIPE INVERT ELEV
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The following conclusions and results are drawn from the following HGL Profile Plot results:

T

In the 2-year storm, pre-development and post-development, the receiving storm sewers
are flowing well within capacity in all downstream segments.

In the 100-year storm, pre-development, the downstream storm sewers are surcharged to
the surface. There is a flow of 277 L/s on the road surface (ROAD2) between Ex STM MH2
and Ex STM MH3 in this scenario.

o Given this condition, backflow preventers were modelled at the proposed
developmentis storm outlets to prevent stormwater from the surcharged sewers in
the street from flowing upstream into the sitefs storm tanks.

Given the stormwater management controls applied to the siteis runoff, where runoff
drained uncontrolled from the site to the street pre-development, there is a reduction in
impact on the receiving storm sewers in the post-development scenarios. The roads on the
road surface ROAD2 are reduced to 70 L/s in the post-development condition.

Further, the flows in the 525mm pipe between Ex STM MH2 and Ex STM MH3 is reduced
from 573 L/s to 546 L/s in the 100-year storm, from pre-development to post-development.

The foregoing analysis has shown that stormwater management controls have been functionally
designed whereby the proposed development complies with the WWFMG quantity control and with
due consideration for existing surcharging in the receiving storm sewer. Further, by the provision of
the proposed stormwater quantity controls, the impacts on the existing storm sewers and risk of
surface flooding will be significantly reduced.
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