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Statement of Conditions

This Report / Study (the “Work”) has been prepared at the request of, and for the exclusive use of, the
Owner / Client, the City of Burlington and its affiliates (the “Intended User”). No one other than the
Intended User has the right to use and rely on the Work without first obtaining the written authorization
of Lithos Group Inc. and its Owner. Lithos Group Inc. expressly excludes liability to any party except the
intended User for any use of, and/or reliance upon, the work.

Neither possession of the Work, nor a copy of it, carries the right of publication. All copyright in the
Work is reserved to Lithos Group Inc. The Work shall not be disclosed, produced or reproduced, quoted
from, or referred to, in whole or in part, or published in any manner, without the express written
consent of Lithos Group Inc. and the Owner.
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Executive Summary

Lithos Group Inc. (Lithos) was retained by Core FSC Lakeshore GP Inc. and Core FSC Lakeshore Limited
(the “Owners”) to prepare a Functional Servicing and Stormwater Management (FSR-SWM) Report in
support of a Zoning Application for a proposed mixed-use development at 2093-2101 Old Lakeshore
Road and 2096-2100 Lakeshore Road (L7R 4Z4), in the City of Burlington (the “City”). The following is a
summary of our conclusions:

Storm Drainage

A more detailed Stormwater Management report will be prepared during the Site Plan Application. The
property’s existing drainage pattern is separated into two drainage areas (one flowing north towards
Lakeshore Road and one flowing south towards Old Lakeshore Road). Following that fact, our analysis
ensures that the drainage pattern is maintained under Post-development conditions. In addition, the
site stormwater discharge will be controlled to the 2-year pre-development flows as specified by the
City of Burlington comments provided in the pre-consultation meeting held on January 16, 2019.
Proposed storm laterals will be connected to the existing 450 mm diameter storm sewer on Old
Lakeshore Road and to the existing 850 mm diameter storm sewer on Lakeshore Road. In order to
attain the target flows and meet the City’s Wet Weather Flow Management Guidelines (WWFMG),
quantity controls will be utilized and up to 36.4 m®and 23.2 m? of underground storages will be required
for both areas flowing towards Old Lakeshore Road and Lakeshore Road, respectively. The stormwater
management (SWM) system will be designed to provide enhanced level (Level 1) protection as specified
by the Ministry of the Environment, Conservation and Parks (MECP). During Site Plan Application, a
detailed analysis will be provided to assess the water quality on site and determine additional measures
in order to achieve a minimum total suspended solids (TSS) removal of 80%.

Sanitary Sewers

The development will be connected to a proposed manhole, discharging into the 200mm sanitary sewer
on Old Lakeshore Road. The additional net discharge flow from the proposed development (sanitary
and groundwater), is anticipated at approximately 8.17 L/s.

Water Supply

Water supply for the site will be from the existing 450 mm diameter watermain on Lakeshore Road. It is
anticipated that a total design flow of 64.53 L/s will be required to support the proposed development.
The results of the hydrant flow test, prepared by Cole Engineering, dated November 28, 2018, reveal the
existing water infrastructure can support the proposed development.

Site Grading

The proposed grades will improve the existing drainage conditions to meet the City’s/Regional
requirements. Grades will be maintained along the property line wherever feasible and emergency
overland flow will be gravity driven to the adjacent right-of-way’s (ROW).
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1.0 Introduction

Lithos Group Inc. (Lithos) was retained by Core FSC Lakeshore GP Inc. and Core FSC Lakeshore Limited
(the “Owners”) to prepare a Functional Servicing and Stormwater Management (FSR-SWM) Report in
support of Zoning Application for a proposed mixed-use development at 2093-2101 Old Lakeshore Road
and 2096-2100 Lakeshore Road (L7R 4Z4), in the City of Burlington (the “City”).

The purpose of this report is to provide site-specific information for the City’s review with respect to
infrastructure required to support the proposed development regarding the outline of the storm
drainage pattern, sanitary discharge and water supply.

We contacted the City’s engineering department and Region of Halton to obtain existing information in
preparation of this report. The following documents were available for our review:

. Plan and Profile drawings of Pearl Street, drawing No. B-5213, dated January 1984 and
drawing No. N 38-9, dated November 1971;

. Plan and Profile drawings of Gore/Junction Street, drawing No. B-7327, dated June 1985 and
drawing No. N 38-8, “as constructed” on October 1976;

N Plan and Profile drawings of Lakeshore Road, drawing No N 38-2, dated December 19

N Plan and Profile drawings of Old Lakeshore Road, drawing No N 38-3, dated December 1971;

. Site Statistics prepared by Studio JCI, drawing No. A0.00, dated August 22, 2019;

. Conceptual Site Plan prepared by Studio JCI, drawing No. A1.00, dated August 22, 2019;

. Topographic Survey prepared by Aksan Piller Corporation LTD, dated October 4, 2017; and

. Hydrogeological Site Assessment prepared by Fisher Environmental LTD, dated December 21,
2017.

2.0 Site Description

The existing site is approximately 0.336 hectares and is currently occupied by two (2) two-storey
commercial buildings, one (1) two and a half-storey commercial building, one (1) two-storey residential
dwelling and outdoor parking area, as indicated in the topographic survey in Appendix B. The site is
bound by Old Lakeshore Road to the south, Lakeshore Road to the north and parking lots to the east and
west. Refer to Figures 1 and 2 following this report and site photographs in Appendix A.

3.0 Site Proposal

The proposed development will be a single 27-storey mixed-use building, with an additional mechanical
penthouse level. The building will consist of 310 residential units and will be serviced by four (4) levels of
underground parking. There will also be an existing heritage building that will be maintained in its
present form. The development will include a total 22,741.8 m? of Gross Floor Area (GFA). In addition,
an area of approximately 0.011 ha, along Lakeshore Road, will be dedicated to the City. Please refer to
Appendix B for the proposed site plan and site statistics.
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4.0 Terms of Reference and Methodology

4.1. Terms of Reference

The Terms of Reference used for the scope of this report was based on the Region of Halton Water and
Wastewater Linear Design Manual (Halton Region, July 2017), the Ministry of Environment,
Conversation and Parks (MECP) 2003, the TRCA /CVC Low Impact Development Stormwater
Management Planning and Design Guide and local engineering standards provided by the City of
Burlington.

4.2. Methodology: Stormwater Drainage and Management

This report provides an overview of the pre and post development conditions and comments on
opportunities to reduce peak flows. A more detailed Stormwater Management (SWM) report will be
prepared at the site plan application stage.

The proposed development will be designed to meet the City’s Design Criteria and the standards of the
Province of Ontario as set out in the Ministry of Environment, Conservation and Parks (MECP) 2003
Stormwater Management Planning and Design Manual (SWMPD). The following design criteria will be
reviewed:

e Post-development peak flows for the 100-year storm event for both drainage areas (towards
Lakeshore Road and towards Old Lakeshore Road) should be controlled to the 2-year target
flows. This criteria is consistent with the City of Burlington comments provided in the pre-
consultation meeting held on January 16, 2019;

e A safe overland flow will be provided for all flows in excess of the 100-year storm event.

4.3. Methodology: Sanitary Discharge

The sanitary sewage discharge from the site will be determined using the guidelines as set out in Water
and Wastewater Linear Design Manual by the Region of Halton. The calculated values provide peak
sanitary flow discharge that considers infiltration.

The estimated sanitary discharge flows from the proposed site will be calculated based on the criteria
shown in Table 4-1.

Table 4-1 - Sanitary Flows

Usage Design Flow Units Population Equivalent
Residential
(Apartment over 6 285 0.275 (m?3 per capita per day)
stories) persons/ ha
Commercial 90 78.375 (m? per hectare per day)

UD18-050 (August 2019) ! Lithos Page 2 of 11



Core FSC Lakeshore GP Inc. and Core FSC Lakeshore Limited 2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road
City of Burlington Functional Servicing and Stormwater Management Report

4.4. Methodology: Water Usage

The domestic water usage was calculated based on the City’s design criteria outlined in Table 4-2.

Table 4-2 — Water Usage

Water Demand

Apartments

(over 6 stories high) 275 Litres / capita

Commercial

Pressure and flow tests have been conducted on the existing hydrants located near the site along
Lakeshore Road, to obtain existing flows, residual and static pressure.

5.0 Stormwater Management and Drainage
5.1. Existing Conditions

The subject lands are located in the Burlington’s Urban Creeks drainage shed.

The existing site is approximately 0.336 hectares and is currently occupied by two (2) two-storey
commercial buildings, one (1) two and a half-storey commercial building, one (1) two-storey residential
dwelling and outdoor parking area. The site drains partially towards Old Lakeshore Road and partially
towards Lakeshore Road. Moreover, no external areas drain towards subject property.

According to available records, there are three (3) storm sewers abutting the subject property. More
specifically:

e A 760mm diameter storm sewer on Lakeshore Road flowing north;
e A 850mm diameter storm sewer on Lakeshore Road flowing east; and
e A 450mm diameter storm sewer on Old Lakeshore Road flowing west.

Two (2) internal drainage areas were identified in the existing site:

1. Al Pre — Storm runoff from the south portion of the site, which incorporates the runoff from the
outdoor parking areas, the driveway and the existing buildings’ rooftops, being discharged into the
City’s storm network along Old Lakeshore Road;

2. A2 Pre — Storm runoff from the north portion of the site, which incorporates the runoff from the
outdoor parking areas, the driveway and existing buildings’ rooftops, discharged into the City’s storm
network along Lakeshore Road. For details, please refer to STM-1 in Appendix C.

The existing site is primarily covered by impermeable areas, thus, there is no significant infiltration
onsite. Although the existing run-off coefficients for the areas draining towards Old Lakeshore Road and
Lakeshore Road are estimated at 0.82 and 0.80, respectively, the WWFMG requires target flow
calculations based on a run-off coefficient of 0.50. The input parameters are summarized in Table 5-1
and are illustrated on Figure STM1, located in Appendix C.
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Table 5-1 — Input Parameters

Drainage

Catchment Area Actual “C” Design “C”
(ha)

A1l Pre — Draining Towards
Old Lakeshore Road

0.200 0.82 0.50 10

A2 Pre (Old Lakeshore Road) 0.125 0.80 0.50 10

Peak flows calculated for the existing conditions are shown in Table 5-2 below. Detailed calculations are
in Appendix C.

Table 5-2 — Target Peak Flows
Peak Flow Rational Method

Catchment (L/s)
5-year 100-year
A1l Pre (Old Lakeshore Road) 18.9 245 394
A2 Pre (Lakeshore Road) 11.9 15.3 24.7

As shown in Table 5-2, the post-development flows will need to be controlled to the target flow of 18.9
L/s and 11.9 L/s for the areas draining towards Old Lakeshore Road and Lakeshore Road, respectively.

5.2. Stormwater Management

In order to meet the WWFMG criteria, the development flow rates for the areas draining towards Old
Lakeshore Road and Lakeshore Road are to be controlled to the two (2) year target flows established in
Section 5.1.

The site consists of four (4) internal drainage areas:

1. Al Post — Storm runoff from rooftops, terraces and outdoor amenity area controlled in the
underground storage tank-2;

2. A2 Post — Uncontrolled runoff draining towards Old Lakeshore Road;

3. A3 Post — Storm runoff from the north side of the rooftops, terraces and outdoor amenity space,
controlled in the underground storage tank-1; and,

4. A4 Post — Uncontrolled runoff draining towards Lakeshore Road.

The pre and post-development drainage areas and runoff coefficients are summarized in Table 5-3
below.
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Table 5-3 — Post-development Input Parameters

Drainage Area Tc
Drainage Area “c”
(LE)) (min.)
Al Post (Roofs / Terraces / Outdoor
Amenity Area - Controlled) 0.210 0.90 10
A2 Post (Uncontrolled) 0.002 0.90 10
A3 Post (Amenity space - Controlled) 0.109 0.90 10
A4 Post (Uncontrolled) 0.004 0.90 10

The pre and post-development drainage areas and runoff coefficients are indicated on Figure STM1,
located in Appendix C.

5.2.1. Quantity Controls

Using the City’s intensity-duration-frequency (IDF) data, modified rational method calculations were
undertaken to determine the maximum storage required during each storm event. Results for the 2, 5
and 100-year storm events are provided in Table 5-4. The detailed post-development quantity control
calculations are provided in Appendix C.

5.2.1.1 Area draining towards Old Lakeshore Road

Table 5-4 — Post-development Quantity Control towards Old Lakeshore Road

as per City Requirements

Target Flow Required Storage Tank Volume Total Site Release Rate
Storm Event
(VD)) (m?) (L/s)
2-year 14.7
5-year 18.9 20.1 17.6
100-year 364

As shown in Table 5-4, in order to control post-development flows to the 2-year pre-development
conditions, a target flow of 18.9 L/s is to be satisfied. The required on-site storage is accommodated by
the underground storage tank-2 located at P1 Level.

The stormwater flow from the rooftops / terraces and from a small portion of amenity space, located at
the south side of the property (Drainage Area Al Post), will be gravity driven into the proposed
underground storage tank-2.

Storm runoff from the underground storage tank will be controlled by a 75 mm diameter orifice tube
with a maximum release rate of 16.6 L/s achieved and will be ultimately directed through gravity
towards the existing 450 mm storm sewer on Old Lakeshore Road. Detailed calculations are provided in
Appendix C.

The maximum post-development stormwater release rate from the underground storage tank-2 and the
uncontrolled area during a 100-year storm event, is estimated at 17.6 L/s, which is less than the target
flow of 18.9 L/s.
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Consequently, the proposed SWM plan in conjunction with the proposed grading and servicing, retains
enough runoff volume to reduce the post-development peak flows for each storm event to the required
target flow.

5.2.1.2 Area draining towards Lakeshore Road

Table 5-5 — Post-development Quantity Control towards Lakeshore Road

as per City Requirements

Required Storage Tank Volume

Storm Event Target Flow (L/s) (m?) Total Site Release Rate (L/s)
2-year 9.6
5-year 11.9 13.2 11.9
100-year 23.2

As shown in Table 5-5 in order to control post-development flows to the 2-year pre-development
conditions, a target flow of 11.9 L/s is to be satisfied. The required on-site storage is accommodated by
the underground storage tank-1 located at P1 Level.

The stormwater flow from a small portion of the rooftops’/terraces’ north side, as well as, from the
outdoor amenity space (Drainage Area A3 Post), will be gravity driven into the proposed underground
storage tank-1.

Storm runoff from the underground storage tank will be controlled by a 75 mm diameter orifice tube
with a maximum release rate of 10.5 L/s achieved, and will be ultimately directed through gravity
towards the existing 850 mm storm sewer on Lakeshore Road. Detailed calculations are provided in
Appendix C.

The maximum post-development stormwater release rate from the underground storage tank-1 and the
uncontrolled area, during a 100-year storm event, is estimated at 11.9 L/s, which is equal to the target
flow of 11.9 L/s.

Consequently, the proposed SWM plan in conjunction with the proposed grading and servicing, retains
enough runoff volume to meet the post-development peak flow for 100-year storm event to the
required target flow and reduce the post-development peak flows for 2 and 5-year storm events to the
required target flow.

5.2.2. Quality Controls

Stormwater treatment must meet Enhanced Protection criteria as defined by the MECP 2003 SWMPD
Manual, including the removal of at least 80% total suspended solids (TSS). Quality control and the
need of additional measures is required, details of which will be discussed during Site Plan Application.

5.3. Proposed Storm Connection

The proposed development will have two (2) storm connections, towards Old Lakeshore Road and
towards Lakeshore Road.

UD18-050 (August 2019) ! Lithos Page 6 of 11



Core FSC Lakeshore GP Inc. and Core FSC Lakeshore Limited 2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

City of Burlington Functional Servicing and Stormwater Management Report

Proposed storm connection towards Old Lakeshore Road

The proposed development will connect to the existing 450mm diameter storm sewer along Old
Lakeshore Road, via a 150 mm storm sewer service connection, with a minimum grade of 2.00% (or
equivalent pipe design).

Proposed storm connection towards Lakeshore Road

The proposed development will connect to the existing 850 mm diameter storm sewer along Lakeshore
Road, via a 150 mm storm sewer service connection, with a minimum grade of 2.00% (or equivalent pipe
design).

Orifice controls for the areas draining towards Old Lakeshore Road and Lakeshore Road, will be designed
to meet the allowable release rates to the municipal system and will be defined at the detailed design
stage. Refer to engineering drawing “SS-01” (submitted separately) indicating the stormwater service
connection.

6.0 Groundwater Conditions

According to the Hydrogeological Investigation prepared by Fisher Environmental LTD., dated
December, 2017, water table ranges from 75.52 to 80.39m asl.. In addition, the proposed development
will be serviced by four (4) basement levels and the lowest level will be approximately from 70.45m asl,
therefore, long-term and short-term groundwater discharge will be required.

The results of groundwater sampling on site reveal that groundwater exceeds the City’s limits of total
suspended solids for discharging into the storm sewer network, however, it is within the City’s limits for
discharging into the sanitary sewer network. Thus, groundwater can be discharged into the sanitary
sewer network without treatment. The results of the Hydrogeological Site Assessment can be found in
Appendix B.

6.1. Long-Term Dewatering

Given that the underground construction will be partially submerged into the existing groundwater
table, long-term groundwater discharge, along with the installation of a permanent dewatering system,
will be required. Groundwater flow rate of 15,000 L/day is estimated to be discharged on a permanent
basis. Assuming that the pump will run for approximately 12 hours per day, long-term groundwater rate
will be at 0.35 L/sec (groundwater peak flow rate). As mentioned above, groundwater is in compliance
with the City of Burlington sanitary and combined sewer limits, therefore, it will be collected by the
building’s sub-drain system and will be pumped into the City’s sanitary sewer network, along Old
Lakeshore Road, without treatment. More specifically, groundwater flow will be pumped into the
proposed sanitary manhole, before finally being discharged into the City’s 200mm diameter sanitary
sewer along Old Lakeshore Road, via a proposed sanitary manhole. Groundwater will have a sampling
access point for the City’s access and inspection. Details and section for the groundwater sampling
access point will be provided during Site Plan Application Stage. Since daily groundwater volume is less
than 50,000 litres, neither an application for Permit to Take Water (“PTTW”) nor an application for
Environment Activity and Sector Registry (“EASR”) is necessary.
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6.2. Short-Term Dewatering

Short-term groundwater discharge (during construction) is estimated at 15,000 L/day. Assuming that
the temporary groundwater pump will run for approximately 12 hours per day, peak groundwater
discharge rate will be at 0.35 L/s. Groundwater will be discharged into the City’s 200mm diameter
sanitary sewer along Old Lakeshore Road without treatment. Same as long-term groundwater
discharge, the applicant will not require to obtain a PTTW or EASR application during construction.

7.0 Sanitary Drainage System

7.1. Existing Sanitary Drainage System

According to available records, there are two (2) sanitary sewers, abutting the subject property. More
specifically:

. A 450mm diameter sanitary sewer along Lakeshore Road flowing east; and

. A 200mm diameter sanitary sewer along Old Lakeshore Road flowing east.

The sanitary flow generated by the proposed development at 2093-2101 Old Lakeshore Road and 2096-
2100 Lakeshore Road was compared to the existing flow in order to quantify the net increase in the
combined sewer network.

7.2. Existing Flows

Using the design criteria outlined in Section 4.3 and existing site information, the sanitary discharge flow
from the existing building is estimated at 0.11 L/s. Detailed calculations can be found in Appendix D.

7.3. Proposed Sanitary Flows

Using the design criteria outlined in Section 4.3 and proposed site statistics, the new building will
discharge 8.29 L/s (7.94 L/s sanitary flow and 0.35 L/s groundwater flow) into the City’s infrastructure.

7.4. Proposed Sanitary Connection

The proposed development will connect to a proposed manhole discharging on the existing 200mm
diameter sanitary sewer on Old Lakeshore Road, via a proposed 200mm diameter lateral at a minimum
grade of 2.00% (or equivalent pipe design). Refer to engineering drawing “SS-01” (submitted separately)
for details.

8.0 Water Supply System

8.1. Existing System
According to available records, there are two (2) watermains, abutting the subject property. More
specifically:

. A 450mm diameter watermain along Lakeshore Road; and
. A 300mm diameter watermain along Old Lakeshore Road.
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Hydrant flow tests were carried out by Cole Engineering on November 28, 2018 along Lakeshore Road,
to determine the flow and pressure in the existing 450 mm watermain sewer.

The results of the test indicate the existing static pressure is 483 KPa (70 psi) and 94.24 L/sec (1462
USPGM) of water is available with a residual pressure of 441 KPa (64 psi). The full detailed report is
included in Appendix E.

8.2. Proposed Water Supply Requirements

The estimated water consumption was calculated based on the occupancy rates shown on Table 4-2,
according to the Region’s watermain design criteria, revised in July 2017. It is anticipated that an
average consumption of approximately 2.01 L/s (173,664 L/day), a maximum daily consumption of 4.53
L/s (391,392 L/day), a peak hourly demand for residential use of 8.06 L/s (29,016 L/hr) and a peak hourly
demand for commercial use of 4.53 L/s (16,308 L/hr) will be required to service this development with
domestic water. Detailed calculations are found in Appendix E.

The fire flow requirements were estimated using the method prescribed by the Fire Underwriters Survey
(FUS) be undertaken to assess the minimum requirement for fire suppression. The fire flow calculations
is normally conducted for the largest storey, by area, and for the two immediately adjacent storeys.

We have selected the equally greatest Levels 02, 03 and 04, which result to the greatest fire flow
required for this development. Table 8-1 illustrates the input parameters used for the FUS calculations.
According to our calculations, a minimum fire suppression flow of approximately 63.75 L/s (1,010
USGPM) will be required. Refer to detailed calculations found in Appendix E.

Table 8-1 - Fire Flow Input Parameter
Separation Distance ‘

P
Parameter Frame used | Combustibility FESENEE
i of North East South West
for Building of Contents .
Sprinklers
Value according to Fire- 20.1m-
FUS options Resistive Combustible Yes Road 30.0m Road Parking
Construction ’
Surcharge/reduction
0,
from base flow 0.6 25% 30% 0% 10% 0% 0%

In summary, the required design flow is the sum of ‘the minimum fire suppression flow’ and ‘maximum
daily demand’ (60.00 + 4.53 = 64.53 L/s, 1,023 USGPM).

The results of the hydrant flow test carried out by Cole Engineering on November 28, 2018 along
Lakeshore Road, reveal that the existing water infrastructure has 4,713 USGPM at 20psi and will support
the proposed development. The hydrant flow test can be found in Appendix E.
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8.3. Proposed Watermain Connection

The proposed development will be serviced by a 150mm diameter fire and a 100mm diameter domestic
water. According to Region’s standard drawing RH-409.01, the 150 mm water service will be split two
(2) meters from the property line and valve and boxes will be installed on each service at the property
line.

The proposed water service will be connected to the existing 300 mm diameter watermain on Lakeshore
Road. Refer to engineering drawing “SS-01” (submitted separately) indicating the water service
connection.

9.0 Erosion and Sediment Control during construction

Erosion and sediment control measures will be designed and will include sediment fencing, a
construction access driveway, check dams and temporary sediment control facilities where required.
These measures will be designed and constructed as per the “Erosion and Sediment Control Guideline
for Urban Construction” document (December 2006). The detailed erosion and sediment control plan
will be approved by the Town and Region prior to any site alteration being undertaken. All reasonable
measures will be taken to ensure sediment loading to the adjacent properties and storm sewers is
minimized both during and following construction.

10.0 Site Grading
10.1. Existing Grades

The existing site is approximately 0.336 hectares and is currently occupied by two (2) two-storey
commercial buildings, one (1) two and a half-storey commercial building, one (1) two-storey residential
dwelling and outdoor parking area. Moreover, it is located between Old Lakeshore Road and Lakeshore
Road, in the City of Burlington. The site generally drains to the existing stormwater system inside the
property and by overland towards the adjacent right of ways (ROW).

10.2. Proposed Grades

The proposed grades will improve the existing drainage conditions to meet the City’s requirements. The
existing grades will be maintained along the property line and emergency overland flow will be directed
to adjacent right of ways.

11.0 Conclusions and Recommendations

Based on our investigations, we conclude the following:

Storm Drainage

A more detailed Stormwater Management report will be prepared at the Site Plan Application. The
property’s existing drainage pattern is separated into two drainage areas (one flowing north towards
Lakeshore Road and one flowing south towards Old Lakeshore Road). Following that fact, our analysis
assumes that the drainage pattern is maintained under Post-development conditions.
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Therefore, the site stormwater discharge will be controlled to the 2-year pre-development flows as
specified by the City of Burlington comments provided in the pre-consultation meeting held on January
16, 2019. Proposed storm laterals will be connected to the existing 450 mm diameter storm sewer on
Old Lakeshore Road and to the existing 850 mm diameter storm sewer on Lakeshore Road. In order to
attain the target flows and meet the City’s Wet Weather Flow Management Guidelines (WWFMG),
quantity controls will be utilized and up to 36.4 m®and 23.2 m3 of underground storages will be required
for both areas flowing towards Old Lakeshore Road and Lakeshore Road, respectively.

The stormwater management (SWM) system will be designed to provide enhanced level (Level 1)
protection as specified by the Ministry of the Environment, Conservation and Parks (MECP). During Site
Plan Application, a detailed analysis will be provided to assess the water quality on site and determine
additional measures in order to achieve a minimum total suspended solids (TSS) removal of 80%.

Sanitary Sewers

The development will be connected to a proposed manhole discharging into the 200mm sanitary sewer
on Old Lakeshore Road. The additional net discharge flow from the proposed development (sanitary
and groundwater), is anticipated at approximately 8.17 L/s.

Water Supply

Water supply for the site will be from the existing 450 mm diameter watermain on Lakeshore Road. It is
anticipated that a total design flow of 64.53 L/s will be required to support the proposed development.
The results of the hydrant flow test, prepared by Cole Engineering, dated November 28, 2018, reveal the
existing water infrastructure can support the proposed development.

Site Grading

The proposed grades will improve the existing drainage conditions to meet the City’s/Regional
requirements. Grades will be maintained along the property line wherever feasible and emergency
overland flow will be gravity driven to the adjacent right-of-way’s (ROW).
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APPENDIX A
Site Photographs



North West Corner of Property — Facing East towards Old Lakeshore Road

North-East Corner of Property — Facing West towards Old Lakeshore Road



South-East Corner of Property — Facing West towards Lakeshore Road

South West- Corner of Property — Facing East towards Old Lakeshore Road



APPENDIX B
Background Information
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results were compared with Table 1 - Limits for Sanitary and Combined Sewer Discharge,
based on the Regional Municipality of Halton By-law No. 2-03. The results, which are
presented in Appendix G, revealed compliance with all parameters under Table 1 - Limits for

Sanitary and Combined Sewer Discharge.

To further confirm the groundwater quality, it is recommended that re-sampling and re-testing of
the groundwater be carried out prior to commencing construction works if Site dewatering is

required.

8. DISCUSSION

In order to further verify and confirm the observed variations in groundwater levels, it is
recommended that groundwater depths be monitored for the remaining period prior to the start

of site construction.

Hydraulic conductivity values from the slug and pump tests vary between 9.72 x 10° m/s
(0.00048 m/day) and 3.1 x 107 m/s (0.027 m/day). There were no changes in water levels
measured in the observation wells during pumping from MW2 and MW6. Additionally, the
relatively high flow rates observed from MW2 during the pump tests are not considered
representative of the prevailing groundwater conditions on the entire Site but rather points to
localized regions of weathered / fractured shale acting as water bearing media in the region
surrounding MW2. This is also reflected in the rock quality designation, in which the rock core
recovered from BH2 was rated as fair, indicating the presence of fractures and weathering of
the shale bedrock. Hydraulic conductivity calculated from the D1 Grain size distribution shows
that the silt and clay overburden can be considered to act as an aquitard with the underlying

weathered shale comprising the upper aquifer.

For the purposes of construction dewatering, it is recommended that water be pumped from
sump pits during excavation. Any weathered or fractured shale seams encountered should be
cleaned as best as possible and the area grouted to reduce seepage into the excavation. Under
current worse-case conditions from the slug and pump tests, the average construction
groundwater discharge rate is approximately 10.7 m3/day or 10,700 liters/day over the entire
Site. A factored discharge rate of 15,000 L/day is recommended for construction dewatering
design purposes. For permanent drainage, the average discharge rate is under 10 m®/day with

L‘-E' Fisher Environmental Ltd

Project No. FE-P 17-8522, December 21, 2017
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a high of 17.93 m3/day from MW2. A factored discharge rate of 15,000 L/day is recommended
for permanent drainage design purposes. Neither an application for PTTW nor an application to
be considered for EASR for water taking is necessary under the current conditions. These
recommendations should however be revised after a period of continuous monitoring of the
groundwater levels particularly throughout the wet season. For permanent drainage, sump pits
with two pumps, each capable of extracting a minimum of 15,000 L/day is recommended.

The groundwater quality has met and is in compliance with all parameters under Table 1 - Limits
for Sanitary and Combined Sewer Discharge, based on the Regional Municipality of Halton By-

law No. 2-03. Re-sampling/re-testing of groundwater is recommended prior to construction.

9. GENERAL COMMENTS

This report is limited in scope to those items specifically referenced in the text. The discussions
and recommendations presented in this report are intended only as guidance for the named
client and design engineers. The information on which these recommendations are based is
subject to confirmation by engineering personnel at the time of construction. Localized
variations in the subsoil conditions may be present between and beyond the boreholes and
should be verified during construction.

As more specific subsurface information becomes available during excavations on the Site, this
report may be updated. Contractors bidding on or undertaking the work should decide on their
own investigations, as well as their own interpretations of the factual borehole results. This
concern specifically applies to the classification of the subsurface soil and the potential reuse of
these soils on/off Site. The contractors must draw their own conclusions as to how the near

surface and subsurface conditions may affect them.

L‘-E' Fisher Environmental Ltd

Project No. FE-P 17-8522, December 21, 2017
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I Lithos

Rational Method
Pre-Development Flow Calculation

2093-2101 Old Lakeshore Road and
2096-2100 Lakeshore Road

File No. UD18-050

City of Burlington

Date: August 2019

Pre-Development Storm flows towards Old Lakeshore Road

Area Number Surface ?I::? C Formula: I=A/(t+B)c
Hardscape area towards Old Lakeshore Hardscape 0.174 0.90 A, B, C |Constants
Landscape area towards Old Lakeshore Landscape 0.026 0.30 t time of duration
Total Area towards Old Lakeshore (A1 Pre) 0.200 0.82 [ Rainfall intensity
Event 2-year
A= 592.60
B= 6
C= 0.78
IDF Data Set City of Burlington
Area Number A C AC Tc | Q Q
(ha) (min.) (mm/h) (m%s) (L/s)
Total Area towards Old Lakeshore (A1 Pre) 0.200 0.50 0.10 10 68.2 0.019 18.9
Event 5-year
A= 697.40
B= 5
C= 0.764
IDF Data Set City of Burlington
Area Number A [ AC Tc 1 Q Q
(ha) (min.) (mm/h) (m°’ls) (Lis)
Total Area towards Old Lakeshore (A1 Pre) 0.200 0.50 0.10 10 88.1 0.024 24.5
Event 100-year
A= 1114.20
B= 5
C= 0.761
IDF Data Set City of Burlington
Area Number A [ AC Tc 1 Q Q
(ha) (min.) (mm/h) (m°®ls) (Lis)
Total Area towards Old Lakeshore (A1 Pre) 0.200 0.50 0.10 10 141.9 0.039 39.4

Appendix C




Prepared By: Anastasia Lazaridou, P.E., M.A.Sc.
Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc.

I Lithos

Rational Method
Pre-Development Flow Calculation

2093-2101 Old Lakeshore Road and
2096-2100 Lakeshore Road

File No. UD18-050

City of Burlington

Date: August 2019

Pre-Development Storm flows towards Lakeshore Road

Area Number Surface ?I::? C Formula: I=A/(t+B)c
Hardscape area towards Lakeshore Road Hardscape 0.105 0.90 A, B, C |Constants
Landscape area towards Lakeshore Road Landscape 0.020 0.30 t time of duration
Total Area towards Lakeshore Road - A2 Pre 0.125 0.80 | Rainfall intensity
Event 2-year
A= 592.60
B= 6
C= 0.78
IDF Data Set City of Burlington
Area Number A [ AC Tc 1 Q Q
(ha) (min.) (mm/h) (m°’ls) (Lis)
Total Area towards Lakeshore Road - A2 Pre| 0.125 0.50 0.06 10 68.2 0.012 11.9
Event 5-year
A= 697.40
B= 5
C= 0.764
IDF Data Set City of Burlington
Area Number A [ AC Tc | Q Q
(ha) (min.) (mm/h) (m%s) (L/s)
Total Area towards Lakeshore Road - A2 Pre| 0.125 0.50 0.06 10 88.1 0.015 15.3
Event 100-year
A= 1114.20
B= 5
C= 0.761
IDF Data Set City of Burlington
Area Number A [ AC Tc 1 Q Q
(ha) (min.) (mm/h) (m°’ls) (Lis)
Hardscape area towards Lakeshore Road 0.125 0.50 0.06 10 141.9 0.025 24.7
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File No. UD18-050

Modified Rational Method - Two Year Storm
Site Flow and Storage Summary - towards Old Lakeshore Road
2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

Drainage Area A1 Post Drainage Area A2 Post Total Site
Rooftops / Terraces / Outdoor Amenity Area- |Uncontrolled Site Area towards Old Lakeshore Total Site = A1+A2
Controlled In Tank Road
Area (A1)= 0.210 ha Area (A2)= 0.002 ha
"c"= 0.90 "C"= 0.90 2-yr A1, A2 Pre-Development Site 18.9 Us
AC1= 0.19 AC2=  0.002 Release Rate = :
Tc= 10 min Tc= 10.0 min
Time Increment = 5.0 min Time Increment = 5.0 min
Controlled Release Rate 1141 Us
Max. Release Rate = 35.8 Lis Max. Release Rate = 0.5 Lis = '
Uncontrolled Flow (A3) 0.5 Lis
) Total Site Release Rate Achieved = 11.6 Lis
2 Year Design Storm
a= 592.60
c= 0.780 Max. Storage Main Tank Size = 16.1 m?
B= 6 Stor. Tank footpring Area = 33.91 m?
I=| al((Tc+B)*c)
()] (2) (3) (4) )] 6) (7) (8) 9) (10)
Time Rainfall Storm Runoff Storm Runoff Total Storm | Target Released Storage Storage
Intensity ( ;u:z:t) (X:I::]set) ( :Zu;:gt) (XZI::]:Q) Runoff Volume Volume Volume Depth of Tank
(min) (mm/hr) (m’/s) (m?) (m%s) (m?) (m®) (m°) (m*)
10.0 68.2 0.036 2147 0.000 0.20 21.47 6.66 14.8 0.44
15.0 55.1 0.029 26.05 0.000 0.25 26.05 9.98 16.1 0.47
20.0 46.7 0.025 29.41 0.000 0.56 29.41 13.31 16.1 0.47
25.0 40.7 0.021 32.04 0.000 0.61 32.04 16.64 15.4 0.45
30.0 36.2 0.019 34.22 0.000 0.65 34.22 19.97 14.3 0.42
35.0 32.7 0.017 36.07 0.000 0.69 36.07 23.30 12.8 0.38
40.0 29.9 0.016 37.69 0.000 0.72 37.69 26.63 1.1 0.33
45.0 276 0.014 39.12 0.000 0.75 39.12 29.95 9.2 0.27
50.0 257 0.013 40.41 0.000 0.77 40.41 33.28 71 0.21
55.0 24.0 0.013 41.58 0.000 0.79 41.58 36.61 5.0 0.15
60.0 226 0.012 42.66 0.000 0.81 42.66 39.94 2.7 0.08
65.0 21.3 0.011 43.65 0.000 0.83 43.65 43.27 0.4 0.01
70.0 20.2 0.011 44.58 0.000 0.85 44.58 46.59 0.0 0.00
75.0 19.2 0.010 45.45 0.000 0.87 45.45 49.92 0.0 0.00
80.0 184 0.010 46.27 0.000 0.88 46.27 53.25 0.0 0.00
85.0 17.6 0.009 47.04 0.000 0.90 47.04 56.58 0.0 0.00
90.0 16.8 0.009 47.77 0.000 0.91 47.77 59.91 0.0 0.00
95.0 16.2 0.009 48.46 0.000 0.92 48.46 63.24 0.0 0.00
100.0 15.6 0.008 49.13 0.000 0.94 49.13 66.56 0.0 0.00
105.0 15.0 0.008 49.76 0.000 0.95 49.76 69.89 0.0 0.00
110.0 145 0.008 50.37 0.000 0.96 50.37 73.22 0.0 0.00
115.0 141 0.007 50.96 0.000 0.97 50.96 76.55 0.0 0.00
120.0 13.6 0.007 51.52 0.000 0.98 51.52 79.88 0.0 0.00
125.0 13.2 0.007 52.06 0.000 0.99 52.06 83.21 0.0 0.00
130.0 12.8 0.007 52.58 0.000 1.00 52.58 86.53 0.0 0.00
135.0 12.5 0.007 53.09 0.000 1.01 53.09 89.86 0.0 0.00
140.0 121 0.006 53.58 0.000 1.02 53.58 93.19 0.0 0.00
145.0 11.8 0.006 54.06 0.000 1.03 54.06 96.52 0.0 0.00
150.0 11.5 0.006 54.52 0.000 1.04 54.52 99.85 0.0 0.00
155.0 113 0.006 54.96 0.000 1.05 54.96 103.17 0.0 0.00
160.0 11.0 0.006 55.40 0.000 1.06 55.40 106.50 0.0 0.00
165.0 10.7 0.006 55.82 0.000 1.06 55.82 109.83 0.0 0.00
170.0 10.5 0.006 56.24 0.000 1.07 56.24 113.16 0.0 0.00
175.0 10.3 0.005 56.64 0.000 1.08 56.64 116.49 0.0 0.00
180.0 10.1 0.005 57.03 0.000 1.09 57.03 119.82 0.0 0.00
185.0 9.9 0.005 57.42 0.000 1.09 57.42 123.14 0.0 0.00
190.0 9.7 0.005 57.79 0.000 1.10 57.79 126.47 0.0 0.00
195.0 9.5 0.005 58.16 0.000 1.1 58.16 129.80 0.0 0.00
200.0 9.3 0.005 58.52 0.000 1.11 58.52 133.13 0.0 0.00
205.0 9.1 0.005 58.87 0.000 1.12 58.87 136.46 0.0 0.00
210.0 9.0 0.005 59.21 0.000 1.13 59.21 139.78 0.0 0.00
215.0 8.8 0.005 59.55 0.000 1.13 59.55 143.11 0.0 0.00
220.0 8.6 0.005 59.88 0.000 1.14 59.88 146.44 0.0 0.00
225.0 8.5 0.004 60.21 0.000 1.15 60.21 149.77 0.0 0.00
230.0 8.4 0.004 60.52 0.000 1.15 60.52 153.10 0.0 0.00
235.0 8.2 0.004 60.84 0.000 1.16 60.84 156.43 0.0 0.00
240.0 8.1 0.004 61.14 0.000 1.16 61.14 159.75 0.0 0.00
245.0 8.0 0.004 61.45 0.000 1.17 61.45 163.08 0.0 0.00
250.0 7.8 0.004 61.74 0.000 1.18 61.74 166.41 0.0 0.00
255.0 7.7 0.004 62.03 0.000 1.18 62.03 169.74 0.0 0.00
260.0 76 0.004 62.32 0.000 1.19 62.32 173.07 0.0 0.00
265.0 7.5 0.004 62.60 0.000 1.19 62.60 176.40 0.0 0.00
270.0 7.4 0.004 62.88 0.000 1.20 62.88 179.72 0.0 0.00
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File No. UD18-050

Modified Rational Method - Five Year Storm
Site Flow and Storage Summary - towards Old Lakeshore Road
2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

Drainage Area A1 Post Drainage Area A2 Post Total Site
Rooftops / Terraces / Outdoor Amenity Area- |Uncontrolled Site Area towards Old Lakeshore Total Site = A1+A2
Controlled In Tank Road
Area (A1)= 0.210 ha Area (A2)= 0.002 ha
"c"= 0.90 "C"= 0.90 2-yr A1, A2 Pre-Development Site 18.9 Us
AC1= 0.19 AC2=  0.002 Release Rate = :
Tc= 10 min Tc= 10.0 min
Time Increment = 5.0 min Time Increment = 5.0 min
Controlled Release Rats 13.0 Us
Max. Release Rate = 46.2 Lis Max. Release Rate = 0.6 Lis =
Uncontrolled Flow (A3) 0.6 Lis
) Total Site Release Rate Achieved = 13.6 L/s
5 Year Design Storm
a= 697.40
c= 0.764 Max. Storage Main Tank Size = 22.0 m?
B= 5 Stor. Tank footpring Area = 33.91 m?
I=| al((Tc+B)*c)
()] (2) (3) (4) )] 6) (7) (8) 9) (10)
Time Rainfall Storm Runoff Storm Runoff Total Storm | Target Released Storage Storage
Intensity ( ;u:z:t) (X:I::]set) ( :Zu;:gt) (XZI::]:Q) Runoff Volume Volume Volume Depth of Tank
(min) (mm/hr) (m’/s) (m?) (m%s) (m?) (m®) (m°) (m*)
10.0 88.1 0.046 27.75 0.000 0.26 27.75 7.77 20.0 0.59
15.0 70.7 0.037 33.41 0.000 0.32 33.41 11.66 21.8 0.64
20.0 59.6 0.031 37.57 0.001 0.72 37.57 15.55 22.0 0.65
25.0 51.9 0.027 40.85 0.001 0.78 40.85 19.44 214 0.63
30.0 46.1 0.024 43.58 0.000 0.83 43.58 23.32 20.3 0.60
35.0 41.6 0.022 45.91 0.000 0.87 45.91 27.21 18.7 0.55
40.0 38.1 0.020 47.95 0.000 0.91 47.95 31.10 16.9 0.50
45.0 35.1 0.018 49.77 0.000 0.95 49.77 34.98 14.8 0.44
50.0 326 0.017 51.42 0.000 0.98 51.42 38.87 125 0.37
55.0 30.5 0.016 52.92 0.000 1.01 52.92 42.76 10.2 0.30
60.0 28.7 0.015 54.31 0.000 1.03 54.31 46.64 7.7 0.23
65.0 27.2 0.014 55.60 0.000 1.06 55.60 50.53 5.1 0.15
70.0 258 0.014 56.80 0.000 1.08 56.80 54.42 24 0.07
75.0 245 0.013 57.93 0.000 1.10 57.93 58.31 0.0 0.00
80.0 234 0.012 58.99 0.000 1.12 58.99 62.19 0.0 0.00
85.0 224 0.012 60.00 0.000 1.14 60.00 66.08 0.0 0.00
90.0 215 0.011 60.96 0.000 1.16 60.96 69.97 0.0 0.00
95.0 20.7 0.011 61.88 0.000 1.18 61.88 73.85 0.0 0.00
100.0 19.9 0.010 62.75 0.000 1.20 62.75 77.74 0.0 0.00
105.0 19.2 0.010 63.59 0.000 1.21 63.59 81.63 0.0 0.00
110.0 18.6 0.010 64.39 0.000 1.23 64.39 85.52 0.0 0.00
115.0 18.0 0.009 65.16 0.000 1.24 65.16 89.40 0.0 0.00
120.0 17.4 0.009 65.91 0.000 1.26 65.91 93.29 0.0 0.00
125.0 16.9 0.009 66.63 0.000 1.27 66.63 97.18 0.0 0.00
130.0 16.4 0.009 67.32 0.000 1.28 67.32 101.06 0.0 0.00
135.0 16.0 0.008 68.00 0.000 1.30 68.00 104.95 0.0 0.00
140.0 15.6 0.008 68.65 0.000 1.31 68.65 108.84 0.0 0.00
145.0 15.2 0.008 69.28 0.000 1.32 69.28 112.72 0.0 0.00
150.0 14.8 0.008 69.90 0.000 1.33 69.90 116.61 0.0 0.00
155.0 14.4 0.008 70.50 0.000 1.34 70.50 120.50 0.0 0.00
160.0 14.1 0.007 71.08 0.000 1.35 71.08 124.39 0.0 0.00
165.0 13.8 0.007 71.65 0.000 1.36 71.65 128.27 0.0 0.00
170.0 135 0.007 72.20 0.000 1.38 72.20 132.16 0.0 0.00
175.0 13.2 0.007 72.74 0.000 1.39 72.74 136.05 0.0 0.00
180.0 12.9 0.007 73.27 0.000 1.40 73.27 139.93 0.0 0.00
185.0 12.7 0.007 73.79 0.000 1.41 73.79 143.82 0.0 0.00
190.0 124 0.007 74.30 0.000 1.42 74.30 147.71 0.0 0.00
195.0 122 0.006 74.79 0.000 1.42 74.79 151.60 0.0 0.00
200.0 11.9 0.006 75.27 0.000 1.43 75.27 155.48 0.0 0.00
205.0 1.7 0.006 75.75 0.000 1.44 75.75 159.37 0.0 0.00
210.0 115 0.006 76.21 0.000 1.45 76.21 163.26 0.0 0.00
215.0 1.3 0.006 76.67 0.000 1.46 76.67 167.14 0.0 0.00
220.0 1.1 0.006 7712 0.000 1.47 7712 171.03 0.0 0.00
225.0 10.9 0.006 77.56 0.000 1.48 77.56 174.92 0.0 0.00
230.0 10.8 0.006 77.99 0.000 1.49 77.99 178.80 0.0 0.00
235.0 10.6 0.006 78.41 0.000 1.49 78.41 182.69 0.0 0.00
240.0 10.4 0.005 78.83 0.000 1.50 78.83 186.58 0.0 0.00
245.0 10.3 0.005 79.24 0.000 1.51 79.24 190.47 0.0 0.00
250.0 10.1 0.005 79.64 0.000 1.52 79.64 194.35 0.0 0.00
255.0 10.0 0.005 80.04 0.000 1.52 80.04 198.24 0.0 0.00
260.0 9.8 0.005 80.43 0.000 1.53 80.43 202.13 0.0 0.00
265.0 9.7 0.005 80.81 0.000 1.54 80.81 206.01 0.0 0.00
270.0 9.5 0.005 81.19 0.000 1.55 81.19 209.90 0.0 0.00
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'l Lithos

File No. UD18-050

Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary - towards Old Lakeshore Road
2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

Drainage Area A1 Post Drainage Area A2 Post Total Site
Rooftops / Terraces / Outdoor Amenity Area- |Uncontrolled Site Area towards Old Lakeshore Total Site = A1+A2
Controlled In Tank Road
Area (A1)= 0.210 ha Area (A2)= 0.002 ha
"c"= 0.90 "C"= 0.90 2-yr A1, A2 Pre-Development Site 18.9 Us
AC1= 0.19 AC2=  0.002 Release Rate = :
Tc= 10 min Tc= 10.0 min
Time Increment = 5.0 min Time Increment = 5.0 min
Controlled Release Rats 174 Us
Max. Release Rate = 745 Lis Max. Release Rate = 1.0 Lis =
Uncontrolled Flow (A3) 1.0 L/s
100 Year Design Storm Total Site Release Rate Achieved 18.4 Lis
a= 1114.20
c= 0.761 Max. Storage Main Tank Size = 39.8 m?
B= 5 Stor. Tank footpring Area = 33.9 m?
I=| al((Tc+B)*c)
()] (2) (3) (4) )] 6) (7) (8) 9) (10)
Time Rainfall Storm Runoff Storm Runoff Total Storm | Target Released Storage Storage
Intensity ( ;u:z:t) (X:I::]set) ( :Zu;:gt) (XZI::]:Q) Runoff Volume Volume Volume Depth of Tank
(min) (mm/hr) (m’/s) (m?) (m%s) (m?) (m®) (m°) (m*)
10.0 141.9 0.074 44.70 0.001 0.43 44.70 10.45 34.3 1.01
15.0 114.0 0.060 53.86 0.001 0.51 53.86 15.67 38.2 1.13
20.0 96.2 0.050 60.60 0.001 1.15 60.60 20.89 39.7 1.17
25.0 83.7 0.044 65.94 0.001 1.26 65.94 26.11 39.8 1.17
30.0 745 0.039 70.37 0.001 1.34 70.37 31.34 39.0 1.15
35.0 67.3 0.035 74.16 0.001 1.41 74.16 36.56 37.6 1.1
40.0 61.5 0.032 77.49 0.001 1.48 77.49 41.78 35.7 1.05
45.0 56.8 0.030 80.46 0.001 1.53 80.46 47.00 33.5 0.99
50.0 52.8 0.028 83.14 0.001 1.58 83.14 52.23 30.9 0.91
55.0 49.4 0.026 85.60 0.000 1.63 85.60 57.45 281 0.83
60.0 46.5 0.024 87.86 0.000 1.67 87.86 62.67 252 0.74
65.0 43.9 0.023 89.96 0.000 1.71 89.96 67.89 221 0.65
70.0 41.7 0.022 91.93 0.000 1.75 91.93 73.12 18.8 0.55
75.0 39.7 0.021 93.77 0.000 1.79 93.77 78.34 15.4 0.46
80.0 37.9 0.020 95.52 0.000 1.82 95.52 83.56 12.0 0.35
85.0 36.3 0.019 97.17 0.000 1.85 97.17 88.78 8.4 0.25
90.0 34.8 0.018 98.73 0.000 1.88 98.73 94.01 4.7 0.14
95.0 33.5 0.018 100.23 0.000 1.91 100.23 99.23 1.0 0.03
100.0 32.3 0.017 101.66 0.000 1.94 101.66 104.45 0.0 0.00
105.0 31.2 0.016 103.03 0.000 1.96 103.03 109.67 0.0 0.00
110.0 30.1 0.016 104.35 0.000 1.99 104.35 114.90 0.0 0.00
115.0 29.2 0.015 105.61 0.000 2.01 105.61 120.12 0.0 0.00
120.0 28.3 0.015 106.83 0.000 2.03 106.83 125.34 0.0 0.00
125.0 274 0.014 108.01 0.000 2.06 108.01 130.56 0.0 0.00
130.0 26.7 0.014 109.15 0.000 2.08 109.15 135.79 0.0 0.00
135.0 259 0.014 110.26 0.000 2.10 110.26 141.01 0.0 0.00
140.0 252 0.013 111.33 0.000 212 111.33 146.23 0.0 0.00
145.0 246 0.013 112.37 0.000 2.14 112.37 151.45 0.0 0.00
150.0 24.0 0.013 113.38 0.000 2.16 113.38 156.68 0.0 0.00
155.0 23.4 0.012 114.36 0.000 2.18 114.36 161.90 0.0 0.00
160.0 229 0.012 115.32 0.000 220 115.32 167.12 0.0 0.00
165.0 22.4 0.012 116.25 0.000 221 116.25 172.35 0.0 0.00
170.0 21.9 0.011 117.16 0.000 223 117.16 177.57 0.0 0.00
175.0 21.4 0.011 118.05 0.000 225 118.05 182.79 0.0 0.00
180.0 21.0 0.011 118.91 0.000 227 118.91 188.01 0.0 0.00
185.0 20.6 0.011 119.76 0.000 228 119.76 193.24 0.0 0.00
190.0 20.1 0.011 120.59 0.000 2.30 120.59 198.46 0.0 0.00
195.0 19.8 0.010 121.40 0.000 231 121.40 203.68 0.0 0.00
200.0 19.4 0.010 122.20 0.000 233 122.20 208.90 0.0 0.00
205.0 19.0 0.010 122.98 0.000 2.34 122.98 214.13 0.0 0.00
210.0 18.7 0.010 123.74 0.000 2.36 123.74 219.35 0.0 0.00
215.0 18.4 0.010 124.49 0.000 237 124.49 224.57 0.0 0.00
220.0 18.1 0.009 125.22 0.000 2.39 125.22 229.79 0.0 0.00
225.0 17.8 0.009 125.95 0.000 2.40 125.95 235.02 0.0 0.00
230.0 175 0.009 126.65 0.000 2.41 126.65 240.24 0.0 0.00
235.0 17.2 0.009 127.35 0.000 243 127.35 245.46 0.0 0.00
240.0 16.9 0.009 128.04 0.000 2.44 128.04 250.68 0.0 0.00
245.0 16.7 0.009 128.71 0.000 2.45 128.71 255.91 0.0 0.00
250.0 16.4 0.009 129.37 0.000 2.46 129.37 261.13 0.0 0.00
255.0 16.2 0.008 130.02 0.000 248 130.02 266.35 0.0 0.00
260.0 16.0 0.008 130.66 0.000 2.49 130.66 271.57 0.0 0.00
265.0 15.7 0.008 131.30 0.000 2.50 131.30 276.80 0.0 0.00
270.0 15.5 0.008 131.92 0.000 2.51 131.92 282.02 0.0 0.00
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Orifice Design

2093-2101 Old Lakeshore Road and 2696-2100 Lakeshore Road

]
l I L I t h o s File No. UD18-050
L Date: August 2019
Prepared by: Anastasia Lazaridou, P.E., M.A.Sc.
Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc.

Towards Old Lakeshore Road

Q=CxAx,/2xgxh

Orifice Equation for 75 mm Tube

100 yr event 5 yr event 2 yr event
d= 75 mm d= 75 mm d= 75 mm
= 0.82 = 0.82 = 0.82
A= 0.004 m? A= 0.004 m? A= 0.004 m?
g= 9.81 m/s® g= 9.81 m/s® g= 9.81 m/s®
= 1.18 m = 0.65 m = 0.48 m
Q= 17.4 Lis Q= 13.0 Lis Q= 11.1 L/s
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! Lithos

Modified Rational Method - Two Year Storm
Site Flow and Storage Summary - towards Lakeshore Road
2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

File No. UD18-050

Drainage Area A3 Post

Outdoor Amenity Area / Rooftops - Controlled

Drainage Area A4 Post

Uncontrolled Site Area towards Lakeshore Road

Total Site
Total Site = A3+A4

in Tank
Area (A2)= 0.109 ha Area (A4)= 0.004 ha
"C"=  0.90 "C"= 0.90 2-yr A3 Pre-Development Site 1.9 Us
AC2=  0.10 AC4=  0.00 Release Rate = )
Tc= 10.0 min Tc= 10.0 min
Time Increment = 5.0 min Time Increment = 5.0 min
Controlled Release Rate 6.0 Us
Max. Release Rate= 18.6 L/s Max. Release Rate = 0.7 Lis = ’
Uncontrolled Flow (A4) 0.7 Lis
Total Site Release Rate 6.7 U
2 Year Design Storm Achieved = ’ s
a= 592.60
c= 0.780 Max. Storage Main Tank Size = 8.1 m?
B= 6 Stor. Tank footpring Area = 59.64 m?
I=| al((Tc+B)*c)
()] (2) (3) (4) (5) (6) (7) (8) 9) (10)
Time Rainfall Storm Runoff Storm Runoff otal Stornfget Releag Storage Storage
. Runoff Volume Runoff Volume Runoff
Intensity (A3 Post) (A3 Post) (A4 Post) (A4 Post) Volume | Volume | Volume Depth of Tank
(min) (mm/hr) (m°/s) (m°) (m%s) (m) (m?) (m°) (m?)
10.0 68.2 0.019 11.14 0.001 0.41 11.14 3.60 7.5 0.13
15.0 55.1 0.015 13.52 0.001 0.50 13.52 5.40 8.1 0.14
20.0 46.7 0.013 15.26 0.000 0.56 15.26 7.20 8.1 0.14
25.0 40.7 0.011 16.63 0.000 0.61 16.63 9.01 7.6 0.13
30.0 36.2 0.010 17.76 0.000 0.65 17.76 10.81 7.0 0.12
35.0 32.7 0.009 18.72 0.000 0.69 18.72 12.61 6.1 0.10
40.0 29.9 0.008 19.56 0.000 0.72 19.56 14.41 5.2 0.09
45.0 276 0.008 20.30 0.000 0.75 20.30 16.21 41 0.07
50.0 257 0.007 20.97 0.000 0.77 20.97 18.01 3.0 0.05
55.0 24.0 0.007 21.58 0.000 0.79 21.58 19.81 1.8 0.03
60.0 226 0.006 2214 0.000 0.81 2214 21.61 0.5 0.01
65.0 21.3 0.006 22.66 0.000 0.83 22.66 23.42 0.0 0.00
70.0 20.2 0.006 23.14 0.000 0.85 23.14 25.22 0.0 0.00
75.0 19.2 0.005 23.59 0.000 0.87 23.59 27.02 0.0 0.00
80.0 18.4 0.005 24.01 0.000 0.88 24.01 28.82 0.0 0.00
85.0 17.6 0.005 24.41 0.000 0.90 24.41 30.62 0.0 0.00
90.0 16.8 0.005 24.79 0.000 0.91 24.79 32.42 0.0 0.00
95.0 16.2 0.004 25.16 0.000 0.92 25.16 34.22 0.0 0.00
100.0 15.6 0.004 25.50 0.000 0.94 25.50 36.02 0.0 0.00
105.0 15.0 0.004 25.83 0.000 0.95 25.83 37.83 0.0 0.00
110.0 145 0.004 26.15 0.000 0.96 26.15 39.63 0.0 0.00
115.0 141 0.004 26.45 0.000 0.97 26.45 41.43 0.0 0.00
120.0 13.6 0.004 26.74 0.000 0.98 26.74 43.23 0.0 0.00
125.0 13.2 0.004 27.02 0.000 0.99 27.02 45.03 0.0 0.00
130.0 12.8 0.003 27.29 0.000 1.00 27.29 46.83 0.0 0.00
135.0 12.5 0.003 27.56 0.000 1.01 27.56 48.63 0.0 0.00
140.0 121 0.003 27.81 0.000 1.02 27.81 50.43 0.0 0.00
145.0 11.8 0.003 28.06 0.000 1.03 28.06 52.23 0.0 0.00
150.0 115 0.003 28.30 0.000 1.04 28.30 54.04 0.0 0.00
155.0 1.3 0.003 28.53 0.000 1.05 28.53 55.84 0.0 0.00
160.0 11.0 0.003 28.76 0.000 1.06 28.76 57.64 0.0 0.00
165.0 10.7 0.003 28.98 0.000 1.06 28.98 59.44 0.0 0.00
170.0 10.5 0.003 29.19 0.000 1.07 29.19 61.24 0.0 0.00
175.0 10.3 0.003 29.40 0.000 1.08 29.40 63.04 0.0 0.00
180.0 10.1 0.003 29.60 0.000 1.09 29.60 64.84 0.0 0.00
185.0 9.9 0.003 29.80 0.000 1.09 29.80 66.64 0.0 0.00
190.0 9.7 0.003 30.00 0.000 1.10 30.00 68.45 0.0 0.00
195.0 95 0.003 30.19 0.000 1.1 30.19 70.25 0.0 0.00
200.0 93 0.003 30.37 0.000 1.1 30.37 72.05 0.0 0.00
205.0 9.1 0.002 30.56 0.000 1.12 30.56 73.85 0.0 0.00
210.0 9.0 0.002 30.73 0.000 1.13 30.73 75.65 0.0 0.00
215.0 8.8 0.002 30.91 0.000 1.13 30.91 77.45 0.0 0.00
220.0 8.6 0.002 31.08 0.000 1.14 31.08 79.25 0.0 0.00
225.0 8.5 0.002 31.25 0.000 1.15 31.25 81.05 0.0 0.00
230.0 8.4 0.002 31.41 0.000 1.15 31.41 82.86 0.0 0.00
235.0 8.2 0.002 31.58 0.000 1.16 31.58 84.66 0.0 0.00
240.0 8.1 0.002 31.74 0.000 1.16 31.74 86.46 0.0 0.00
245.0 8.0 0.002 31.89 0.000 1.17 31.89 88.26 0.0 0.00
250.0 7.8 0.002 32.05 0.000 1.18 32.05 90.06 0.0 0.00
255.0 7.7 0.002 32.20 0.000 1.18 32.20 91.86 0.0 0.00
260.0 7.6 0.002 32.35 0.000 1.19 32.35 93.66 0.0 0.00
265.0 7.5 0.002 32.49 0.000 1.19 32.49 95.46 0.0 0.00
270.0 7.4 0.002 32.64 0.000 1.20 32.64 97.26 0.0 0.00

Appendix C




! Lithos

Modified Rational Method - Five Year Storm
Site Flow and Storage Summary - towards Lakeshore Road
2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

File No. UD18-050

Drainage Area A3 Post

Outdoor Amenity Area / Rooftops - Controlled

Drainage Area A4 Post

Uncontrolled Site Area towards Lakeshore Road

Total Site
Total Site = A3+A4

in Tank
Area (A2)= 0.109 ha Area (A4)= 0.004 ha
"C"=  0.90 "C"= 0.90 2-yr A3 Pre-Development Site 1.9 Us
AC2=  0.10 AC4=  0.00 Release Rate = )
Tc= 10.0 min Tc= 10.0 min
Time Increment = 5.0 min Time Increment = 5.0 min
Controlled Release Rate 7.0 Us
Max. Release Rate=  24.0 L/s Max. Release Rate = 0.9 Lis = ’
Uncontrolled Flow (A4) 0.9 Lis
Total Site Release Rate
. N _ 7.9 L/s
5 Year Design Storm Achieved =
a= 697.40
c= 0.764 Max. Storage Main Tank Size = 111 m?
B= 5 Stor. Tank footpring Area = 59.64 m?
I=| al((Tc+B)*c)
()] (2) (3) (4) (5) (6) (7) (8) 9) (10)
Time Rainfall Storm Runoff Storm Runoff otal Stornfget Releag Storage Storage
. Runoff Volume Runoff Volume Runoff
Intensity (A3 Post) (A3 Post) (A4 Post) (A4 Post) Volume | Volume | Volume Depth of Tank
(min) (mm/hr) (m°/s) (m°) (m%s) (m) (m?) (m°) (m?)
10.0 88.1 0.024 14.40 0.001 0.53 14.40 4.21 10.2 0.17
15.0 70.7 0.019 17.34 0.001 0.64 17.34 6.31 11.0 0.18
20.0 59.6 0.016 19.50 0.001 0.72 19.50 8.42 111 0.19
25.0 51.9 0.014 21.20 0.001 0.78 21.20 10.52 10.7 0.18
30.0 46.1 0.013 22.62 0.000 0.83 22.62 12.62 10.0 0.17
35.0 41.6 0.011 23.83 0.000 0.87 23.83 14.73 9.1 0.15
40.0 38.1 0.010 24.89 0.000 0.91 24.89 16.83 8.1 0.14
45.0 35.1 0.010 25.83 0.000 0.95 25.83 18.93 6.9 0.12
50.0 326 0.009 26.69 0.000 0.98 26.69 21.04 5.7 0.09
55.0 30.5 0.008 27.47 0.000 1.01 27.47 23.14 4.3 0.07
60.0 28.7 0.008 28.19 0.000 1.03 28.19 25.25 29 0.05
65.0 27.2 0.007 28.86 0.000 1.06 28.86 27.35 1.5 0.03
70.0 258 0.007 29.48 0.000 1.08 29.48 29.45 0.0 0.00
75.0 245 0.007 30.07 0.000 1.10 30.07 31.56 0.0 0.00
80.0 234 0.006 30.62 0.000 1.12 30.62 33.66 0.0 0.00
85.0 224 0.006 31.14 0.000 1.14 31.14 35.77 0.0 0.00
90.0 215 0.006 31.64 0.000 1.16 31.64 37.87 0.0 0.00
95.0 20.7 0.006 32.12 0.000 1.18 32.12 39.97 0.0 0.00
100.0 19.9 0.005 32.57 0.000 1.20 32.57 42.08 0.0 0.00
105.0 19.2 0.005 33.00 0.000 1.21 33.00 44.18 0.0 0.00
110.0 18.6 0.005 33.42 0.000 1.23 33.42 46.28 0.0 0.00
115.0 18.0 0.005 33.82 0.000 1.24 33.82 48.39 0.0 0.00
120.0 17.4 0.005 34.21 0.000 1.26 34.21 50.49 0.0 0.00
125.0 16.9 0.005 34.58 0.000 1.27 34.58 52.60 0.0 0.00
130.0 16.4 0.004 34.94 0.000 1.28 34.94 54.70 0.0 0.00
135.0 16.0 0.004 35.29 0.000 1.30 35.29 56.80 0.0 0.00
140.0 15.6 0.004 35.63 0.000 1.31 35.63 58.91 0.0 0.00
145.0 15.2 0.004 35.96 0.000 1.32 35.96 61.01 0.0 0.00
150.0 14.8 0.004 36.28 0.000 1.33 36.28 63.12 0.0 0.00
155.0 14.4 0.004 36.59 0.000 1.34 36.59 65.22 0.0 0.00
160.0 14.1 0.004 36.89 0.000 1.35 36.89 67.32 0.0 0.00
165.0 13.8 0.004 37.19 0.000 1.36 37.19 69.43 0.0 0.00
170.0 135 0.004 37.48 0.000 1.38 37.48 71.53 0.0 0.00
175.0 13.2 0.004 37.76 0.000 1.39 37.76 73.63 0.0 0.00
180.0 12.9 0.004 38.03 0.000 1.40 38.03 75.74 0.0 0.00
185.0 127 0.003 38.30 0.000 1.41 38.30 77.84 0.0 0.00
190.0 124 0.003 38.56 0.000 1.42 38.56 79.95 0.0 0.00
195.0 122 0.003 38.82 0.000 1.42 38.82 82.05 0.0 0.00
200.0 11.9 0.003 39.07 0.000 1.43 39.07 84.15 0.0 0.00
205.0 1.7 0.003 39.32 0.000 1.44 39.32 86.26 0.0 0.00
210.0 115 0.003 39.56 0.000 1.45 39.56 88.36 0.0 0.00
215.0 1.3 0.003 39.79 0.000 1.46 39.79 90.47 0.0 0.00
220.0 1.1 0.003 40.03 0.000 1.47 40.03 92.57 0.0 0.00
225.0 10.9 0.003 40.26 0.000 1.48 40.26 94.67 0.0 0.00
230.0 10.8 0.003 40.48 0.000 1.49 40.48 96.78 0.0 0.00
235.0 10.6 0.003 40.70 0.000 1.49 40.70 98.88 0.0 0.00
240.0 10.4 0.003 40.92 0.000 1.50 40.92 100.98 0.0 0.00
245.0 10.3 0.003 41.13 0.000 1.51 4113 103.09 0.0 0.00
250.0 10.1 0.003 41.34 0.000 1.52 41.34 105.19 0.0 0.00
255.0 10.0 0.003 41.54 0.000 1.52 41.54 107.30 0.0 0.00
260.0 9.8 0.003 41.75 0.000 1.53 41.75 109.40 0.0 0.00
265.0 9.7 0.003 41.95 0.000 1.54 41.95 111.50 0.0 0.00
270.0 9.5 0.003 42.14 0.000 1.55 42.14 113.61 0.0 0.00
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Modified Rational Method - Hundred Year Storm
Site Flow and Storage Summary - towards Lakeshore Road
2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

File No. UD18-050

Drainage Area A3 Post Drainage Area A4 Post Total Site
. : ite = +,
?:rt]cioor Amenity Area / Rooftops - Controlled in Uncontrolled Site Area towards Lakeshore Road Total Site = A3+A4
Area (A2)= 0.109 ha Area (A4)= 0.004 ha
"C"=  0.90 "c"= 0.90 2-yr A3 Pre-Development Site 1.9 Us
AC2=  0.10 AC4=  0.00 Release Rate = i
Tc= 10.0 min Tc= 10.0 min
Time Increment = 5.0 min Time Increment = 5.0 min
Controlled Release Rate 26 Us
Max. Release Rate=  38.7 L/s Max. Release Rate = 1.4 Lis = '
Uncontrolled Flow (A4) 1.4 L/s
) Total Site Release Rate Ach|eve<_i 1.0 Us
100 Year Design Storm =
a= 1114.20
c= 0.761 Max. Storage Main Tank Size = 19.9 m®
B= 5 Stor. Tank footpring Area = 54.63 m?
I=| al((Tc+B)*c)
()] (2) (3) (4) (5) (6) (7) (8) 9) (10)
Time Rainfall Storm Runoff Storm Runoff Fotal Stormfrget Releas Storage Storage
. Runoff Volume Runoff Volume Runoff
Intensity (A3 Post) (A3 Post) (A4 Post) (A4 Post) Volume | Volume | Volume Depth of Tank
(min) (mm/hr) (m°/s) (m?) (m%s) (m?) (m?) (m?) (m?)
10.0 141.9 0.039 23.20 0.001 0.85 23.20 5.78 174 0.32
15.0 114.0 0.031 27.96 0.001 1.03 27.96 8.67 19.3 0.35
20.0 96.2 0.026 3145 0.001 1.15 31.45 11.55 19.9 0.36
25.0 83.7 0.023 34.22 0.001 1.26 34.22 14.44 19.8 0.36
30.0 745 0.020 36.52 0.001 1.34 36.52 17.33 19.2 0.35
35.0 67.3 0.018 38.49 0.001 1.41 38.49 20.22 18.3 0.33
40.0 61.5 0.017 40.22 0.001 1.48 40.22 23.11 171 0.31
45.0 56.8 0.015 41.76 0.001 1.53 41.76 26.00 15.8 0.29
50.0 52.8 0.014 43.16 0.001 1.58 43.16 28.88 14.3 0.26
55.0 49.4 0.013 44.43 0.000 1.63 44.43 31.77 127 0.23
60.0 46.5 0.013 45.60 0.000 1.67 45.60 34.66 10.9 0.20
65.0 43.9 0.012 46.70 0.000 1.71 46.70 37.55 9.1 0.17
70.0 41.7 0.011 47.72 0.000 1.75 47.72 40.44 7.3 0.13
75.0 39.7 0.011 48.67 0.000 1.79 48.67 43.33 5.3 0.10
80.0 37.9 0.010 49.58 0.000 1.82 49.58 46.21 3.4 0.06
85.0 36.3 0.010 50.43 0.000 1.85 50.43 49.10 1.3 0.02
90.0 34.8 0.009 51.25 0.000 1.88 51.25 51.99 0.0 0.00
95.0 335 0.009 52.02 0.000 1.91 52.02 54.88 0.0 0.00
100.0 32.3 0.009 52.77 0.000 1.94 52.77 57.77 0.0 0.00
105.0 31.2 0.008 53.48 0.000 1.96 53.48 60.66 0.0 0.00
110.0 30.1 0.008 54.16 0.000 1.99 54.16 63.54 0.0 0.00
115.0 29.2 0.008 54.82 0.000 2.01 54.82 66.43 0.0 0.00
120.0 28.3 0.008 55.45 0.000 2.03 55.45 69.32 0.0 0.00
125.0 274 0.007 56.06 0.000 2.06 56.06 72.21 0.0 0.00
130.0 26.7 0.007 56.66 0.000 2.08 56.66 75.10 0.0 0.00
135.0 259 0.007 57.23 0.000 210 57.23 77.99 0.0 0.00
140.0 25.2 0.007 57.78 0.000 212 57.78 80.87 0.0 0.00
145.0 24.6 0.007 58.32 0.000 214 58.32 83.76 0.0 0.00
150.0 24.0 0.007 58.85 0.000 2.16 58.85 86.65 0.0 0.00
155.0 23.4 0.006 59.36 0.000 218 59.36 89.54 0.0 0.00
160.0 229 0.006 59.85 0.000 220 59.85 92.43 0.0 0.00
165.0 22.4 0.006 60.34 0.000 221 60.34 95.32 0.0 0.00
170.0 21.9 0.006 60.81 0.000 223 60.81 98.20 0.0 0.00
175.0 21.4 0.006 61.27 0.000 225 61.27 101.09 0.0 0.00
180.0 21.0 0.006 61.72 0.000 227 61.72 103.98 0.0 0.00
185.0 20.6 0.006 62.16 0.000 228 62.16 106.87 0.0 0.00
190.0 20.1 0.005 62.59 0.000 2.30 62.59 109.76 0.0 0.00
195.0 19.8 0.005 63.01 0.000 2.31 63.01 112.65 0.0 0.00
200.0 19.4 0.005 63.43 0.000 233 63.43 115.53 0.0 0.00
205.0 19.0 0.005 63.83 0.000 2.34 63.83 118.42 0.0 0.00
210.0 18.7 0.005 64.23 0.000 2.36 64.23 121.31 0.0 0.00
215.0 18.4 0.005 64.62 0.000 237 64.62 124.20 0.0 0.00
220.0 18.1 0.005 65.00 0.000 2.39 65.00 127.09 0.0 0.00
225.0 17.8 0.005 65.37 0.000 2.40 65.37 129.98 0.0 0.00
230.0 17.5 0.005 65.74 0.000 2.41 65.74 132.86 0.0 0.00
235.0 17.2 0.005 66.10 0.000 243 66.10 135.75 0.0 0.00
240.0 16.9 0.005 66.46 0.000 2.44 66.46 138.64 0.0 0.00
245.0 16.7 0.005 66.81 0.000 2.45 66.81 141.53 0.0 0.00
250.0 16.4 0.004 67.15 0.000 2.46 67.15 144.42 0.0 0.00
255.0 16.2 0.004 67.49 0.000 2.48 67.49 147.31 0.0 0.00
260.0 16.0 0.004 67.82 0.000 249 67.82 150.19 0.0 0.00
265.0 15.7 0.004 68.15 0.000 2.50 68.15 153.08 0.0 0.00
270.0 15.5 0.004 68.47 0.000 2.51 68.47 155.97 0.0 0.00
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Orifice Design

2093-2101 Old Lakeshore Road and 2696-2100 Lakeshore Road

File No. UD18-050
Date: August 2019

Prepared by: Anastasia Lazaridou, P.E., M.A.Sc.
Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc.

100 yr event

75
0.82
0.004
9.81
0.36
9.6

Orifice Equation for 75 mm Tube

mm

m/s
m
L/s

Towards Lakeshore Road

Q=CxAx,/2xgxh

5 yr event
d= 75 mm
= 0.82
A= 0.004 m?
g= 9.81 m/s®
= 0.19 m
= 7.0 L/s

2 yr event
d= 75 mm
= 0.82
A= 0.004 m?
g= 9.81 m/s®
= 0.14 m
= 6.0 L/s
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- SANITARY SEWER DESIGN SHEET
I l l L I t h os 2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

CITY OF BURLINGTON

RESIDENTIAL COMMERCIAL FLOW SEWER DESIGN

SECTION NUMBER OF UNITS SECTION ComMM SECTION TOTAL AVERAGE HARMON | RES.PEAK AVERAGE INFILT. |[[ TOTAL PIPE PIPE FULLFLOW | o of DESIG
LOCATION AREA Single Semi-detached, Apartment POP. AREA POP. AcCuM. RESIDENTIAL | PEAKING FLOW | ReTAIL FLOW @ - | @o.286 || DESIGN | LENGTH [ DIA. | SLOPE | CAPACITY | CAPACITY
Fam. Dwell. |duplex and 4-plex (over 6 stories high) @ 90 ppha POP. FLOW '@ 275 Lic/d| FACTOR 247.5 Licld L/s/ha. FLOW n=0.013

(ha.) @ 55 ppha @ 100 ppha @ 285 ppha (persons) (ha.) (persons) (persons) (L/s) (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (L/sec) (%)
column number 1 2 3 4 5 6 7 8 9 10 11 12 14 15 16 17 18 19 20

Existing Condition

Mixed-Use Development

Proposed Condition

Mixed-Use Development
Groundwater

Total Net Flow
Residential Flow Rate - 275 litres/capita/day

Retail Flow Rate - 247.5 litres/capita/day

Infiltration - 0.286 L/ha

Peaking Factor =1 + [14 / (4 + P*®)], P=Population in thousands
Site Area: 0.325 Ha

Prepared by: Anastasia Lazaridou, P.E., M.A.Sc. Project: 2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

.
u th hos Reviewed by: Nick Moutzouris, P.Eng., M.A.Sc. Project: PUD18-050

Date: August 2019 City of Burlington Sheet 1 OF 1

Appendix D



APPENDIX E
Water Data Analysis



llILithos

WATER DEMAND

2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road

File No: UD18-050
Date: August 2019

Prepared by: Anastasia Lazaridou, P.E., M.A.Sc.

Reviewed By: Nick Moutzouris, P.Eng., M.A.Sc.

Fire Flow Calculation

1 F=220 C (A)"?

Where F= Fire flow in Lpm
C= construction type coefficient

= 0.6 fire resistive construction
A = total floor area in sq.m. including basement (main use)
Area Applied
Level 02= 1383.9 m? 100%
Level 03=  1305.1 m? 25%
Level 04=  1305.1 m? 25%

= 2,036 sq.m.
F= 5,956.77 L/min

F= 6,000 L/min Round to nearest 1000 I/min

2 Occupancy Reduction

25% reduction for limited-combustible occupancy
F= 4500 L/min

3 Sprinkler Reduction
30% Reduction for NFPA Sprinkler System

F= 3150 I/min

4 Separation Charge
0% West Parking
0% North Road
0% South Road
10% East 20.1mto 30 m
10% Total Separation Charge 450 L/min

F=3,600.00 L/min

F= 4,000 L/min Round to nearest 1000 I/min
60.00 L/s
F= 951 US GPM

Domestic Flow Calculations

627 from Sanitary Design Sheet
6 from Sanitary Design Sheet
275 L/cap/day

Residential Population =
Commercial Population=
Average Day Demand =

2.01 Lis
32 US GPM

Max. Daily Demand Peaking Factor = 2.25
Max. Daily Demand = 4.53 L/s =

or
Residential Max. Hourly Demand Peaking Factor = 4.00
Max. Hourly Demand = 8.06 L/s =

Commercial Max. Hourly Demand Peaking Factor = 2.25

Max. Hourly Demand = 453 Li/s
Max Daily Demand = 4.53 Lis
Fire Flow = 60.00 L/s

Note 1: The levels indicated, reference the floors
with the largest areas (refer to building stats)

1 US Gallon=3.785 L

1 US GPM=15.852L/s

72 US GPM

128 US GPM

64.53 L/s
1023 US GPM

Required 'Design’ Flow

Note: Required 'Design' Flow is the maximum of either:

1) Fire Flow + Maximum Daily Demand
2) Maximum Hourly Demand
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WATER DEMAND

m
l l I I h 2093-2101 Old Lakeshore Road and 2096-2100 Lakeshore Road
File No: UD18-050
Date: August 2019

Prepared by: Anastasia Lazaridou, P.E., M.A.Sc.
Reviewed By: Nick Moutzouris, P.Eng., M.A.Sc.

Pressure Losses
Hazen-Williams Formula

V= kCRhO.BSXSO.SA
- conversion factor (0.849 for Sl units and 1.318 for US customary units)

k= 0.85

C= 140 - roughness coefficient (PVC : 140-150)

S= hL
Rh= D/4 - hydraulic radius (D/4 for full flow, A/Pyy for partially flow)

Fire Fighting and Domestic Head Loss

Flow Requirements= 64.53 L/s
Diameter= 150 mm
Area= 1.77E-02
L= 6.5 m
V= 3.65 m/s
S=  7.29E-02
Ry= 0.04
He= 047 m
= 0.67 psi

Flow Test (dated: November 28, 2018)

when: Static Pressure = 70 psi Flow= 0gpm = 0 L/s
Residual Pressure = 64 psi Flow = 1462 gpm = 92.24 L/s
Pressure
(psi) Flow (L/s)
70 0.0 Based on the Pressure/Flow relationship, we have to confirm that the flow requirement of 64.53 L/s
64 92.2 can be provided at minimum pressure (20.3 psi + Losses) as set out by the FUS guidelines
66.9 64.53 Fire Flow is above minimum of 20.97 psi (20.3+Hf)

Since the flow of 64.53 L/s required for the proposed development is provided in the existing watermain at 66.9 psi (which is more than the minimum
of 21.05 psi), the existing watermain infrastructure can support the proposed development.

Flow available at 20psi = 4713 gpm = 297.37 Lis

Quvail @ 20951 = Qr ((Ps-Pa)(Ps-Pr)**
= 1500 x ( (70-20) / (70-64) )***
= 4713 gpm
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H DRA TFLOW TEST FOR

-

Project No: ’

Site Location:

2\We L)

Date: ZQ\X " l”C‘Z

ke Hydrants O ened by:

B 'u»’l l‘
1) Required photos:
Site Id & Date
Location Overview
Other
2) Test Data

0.0

Time of Test:

Location of Test: (Flow) \v A

(Residual) C)q\ A
Main Size: —

Static Pressure:

3) Calculations

Condition of Flow Hydrant

Condition of Residual Hydrant

SO

ested By:

on 00 IO‘IC wa‘

R B
guf‘t 0 v

Where c- coffi ient of dis harge (1 in smo th pip )

Q=29.8 cdp
(a8 ) oa (.
-+ 0 0
Q. 0V 6 WM
=)o Y7 ) g

. 3
/- M

d- pipe diameter (inches)
p- pitot reading (psi)
Q- flow (USGPM)
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