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Disclaimer
This Report represents the work of LEA Consulting Ltd (“LEA”). This Report may not be relied upon for
detailed implementation or any other purpose not specifically identified within this Report. This Document
is confidential and prepared solely for the use of DVB Real Estate Investments Inc., Weston Consulting and
the City of Mississauga and affiliates (the “Intended Users”). Neither LEA, its sub-consultants nor their
respective employees assume any liability for any reason, including, but not limited to, negligence, to any
party other than Intended Users for any information or representation herein.
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1 INTRODUCTION

1.1 SCOPE OF THE SWM AND SERVICING BRIEF

LEA Consulting Ltd has been retained by Weston Consulting. to prepare a Functional Servicing and Stormwater
Management Report for the proposed residential development project in the City of Mississauga. This
Servicing and stormwater management report shall:

 Examine the potential water quality and quantity impacts of the proposed 8-storey apartment
development and summarize how each will be addressed in accordance with the City of Mississauga and
Credit Valley Conservation (CVC) stormwater management requirements.

 Review the existing water supply, storm, sanitary services, and propose a site servicing plan.

1.2 SITE LOCATION

The proposed development site is located at the southwest quadrant of Kirwin Avenue and Dundas Street
East, contributory to Cooksville Creek watershed, and under the jurisdiction of Credit Valley Conservation
(CVC). The site is approximately 0.64 ha in area.

1.3 STORMWATER MANAGEMENT PLAN OBJECTIVES

The objectives of the stormwater management plan are to review the stormwater environment impact by the
proposed residential development and address the City’s requirements for stormwater quantity control and
quality control as required;

1.4 SWM DESIGN CRITERIA – CREDIT VALLEY CONSERVATION AUTHORITY

Since the Project Site is located within the City of Mississauga and the Cooksville Creek watershed, which is
under jurisdiction of the Credit Valley Conservation (CVC), the following SWM criteria and guidelines were
referenced during SWM analysis and design to provide direction on how to manage rainfall and runoff inside
CVC and City’s jurisdiction:

 City of Mississauga Development Requirements Manual, Section 8, City of Mississauga, November 2020;

 Credit Valley Conservation (CVC), Stormwater Management Criteria, August 2012;

A summary of the stormwater management criteria applied for this project is provided below:

 Storm Water Quality Control: Cooksville Creek is classified as requiring an Enhanced level of protection
(80% TSS removal) by CVC quality control criteria.

 Water Quantity Control: all storm events up to 100-year post-development peak flow shall be controlled
to the 2-year pre-development flow with a maximum runoff coefficient of 0.5 as required by CVC and the
City of Mississauga within the Cooksville Creek Sub-watershed.

 Water Balance: The minimum on-site runoff retention will require the site to retain all runoff from a
5mm storm event through infiltration, evapotranspiration or rainwater reuse.

 Erosion Control: On-site retention of 5mm for small infill/redevelopment sites < 2.0 ha within the
Cooksville Creek sub-watershed.
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2 EXISTING CONDITIONS

2.1 GENERAL

The existing site is located between Kirwin Avenue and Little john Lane and consists of four single-family
houses and 0.53 ha of lawn and treed area.

During rainfall events, surface rainfall-runoff of houses flows to Kirwin Avenue and runoff of the rest of the
site drains to the Cooksville Creek. The total drainage area is approximately 0.64 ha.

For the purpose of SWM analysis, the development site catchment divided into the following two sub-
catchment areas based on the existing drainage pattern.

 EC1 – Exiting houses drains to Kirwin Ave.;

 EC2 – The green area which drains to Cooksville Creek.

The composite runoff coefficients of two sub-catchment areas are, as estimated in Appendix A and B, listed
in Table 1.

Table 1: Pre-Development Runoff Coefficient

Sub-catchment No Catchment Description Catchment Area (ha) Runoff Coefficient

EC1 Existing Houses 0.195 0.62*

EC2 Existing green area 0.444 0.25

* As per City of Mississauga Design Requirements, maximum runoff coefficient of 0.5 has been considered in storm flow
calculations under existing condition.

The current site does not accept any external drainage. Overland flow routes, grading and land use details
under existing conditions are illustrated in Figure 1, Appendix G.

Based on our review of the topographic survey, there is no on-site stormwater management facility under the
existing condition.

2.2 RAINFALL INFORMATION

The rainfall intensity for the site was calculated using the following equation:

I = A / (Tc +B)0.78

Where; I = rainfall intensity in mm/hr,

Tc = time of concentration in minutes,

A, B = constant parameters (see below)

The parameters (A and B) recommended for use in the City of Mississauga are defined in City Standard
Drawing No. 2111.010 and are summarized in Table 2.
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Table 2: Rainfall Parameters

Return Period
(Year)

2 - Yr 5 - Yr 10 - Yr 25 - Yr 50 - Yr 100 - Yr

A 610 820 1010 1160 1300 1450

B 4.6 4.6 4.6 4.6 4.7 4.9

The initial time of concentration, TC, of 15 minutes is recommended in the City’s Development Requirements
Manual.

2.3 PEAK FLOW RATES UNDER EXISTING CONDITION

Based on the existing site condition and rainfall parameters, the Rational Method is adopted to calculate peak
flows at different design storm events.

The calculated peak flow rates for each sub-catchment under pre-development condition are calculated and
summarized below in Table 3. Detailed calculations are provided in Appendix A.

Table 3: Pre-Development Peak Flow Rates (L/s)

Sub-catchment
ID

Sub-Catchment
Description

2 - Yr 5 - Yr 10 - Yr 25 - Yr 50 - Yr 100 - Yr

EC1 Existing Houses 16.21 21.80 26.85 30.83 34.42 38.09

EC2
Existing green

area
18.45 24.80 30.54 35.08 39.16 43.33

Maximum runoff coefficient of 0.5 has been considered in pre-development peak flow calculation of sub-
catchment EC1.

2.4 Allowable Release Rate

Based on the City’s record drawings, storm drainage area plan design sheets, under the existing condition, the
flow from the proposed site to the Kirwin Avenue includes only the rainfall runoff from the existing houses.

In order to maintain the existing drainage condition of Kirwin Avenue, the allowable discharge flow rate from
the proposed site to the existing municipal sewer on Kirwin Avenue under the proposed condition will be
16.21 l/s which is equal to the 2-yr existing flow from sub-catchment EC1 with a maximum runoff coefficient
of 0.5.
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3 POST-DEVELOPMENT CONDITIONS

3.1 GENERAL

The proposed development consists of construction of an 8-storey residential building with 2 underground
parking levels on the northern part of the site. The proposed storm drainage condition is as follows:

Sub-catchment OC1:

This sub-catchment includes the entire development area except building frontage along the Kirwin Avenue.
During rainfall events, surface storm runoff of the site will be captured by building’s roof and terrace drains
and proposed at-grade area drains, conveyed through internal storm piping within the underground parking
to the proposed concrete storm tank and outlet to the existing municipal storm sewer on Kirwin Avenue.

Minimal landscape areas at the south and northwest side of the site will drain to the dedicated parkland. Since
the land use of these small areas will remain as-is and with regard to the grading constraints, the runoff from
these small areas will not be controlled.

Sub-catchment PC2:

This sub-catchment consists of the lands to be dedicated for parkland and a small portion of the development
area at the west of the proposed building which will remain as-is. The existing drainage pattern will not be
changed, and all storm runoff will convey and discharge to Cooksville Creek under the proposed condition

Refer to Figure 2 in Appendix G for the proposed sub-catchments, overland flow route and drainage condition.

The relevant drainage parameters of the post-development drainage areas are provided in Table 5. Refer to
Appendices A and B for details. As per City’s requirement, the runoff coefficient of 0.9 and was considered in
the required storm storage calculation for catchment area PC1.

Sub-catchment UC1:

This sub-catchment is located North of the proposed building. Since this area is graded towards Kirwin Avenue
and the flow pattern remains the runoff will not be controlled.

Table 5: Post-Development Input Parameter

Sub-Catchment No. Drainage Area (ha) C Tc (min.)

OC1 0.330
0.76 (Considered 0.9 in

Storm Calculations)
15

PC2 (Parkland area) 0.295 0.25 15

UC1 0.013 0.9 15

3.2 PEAK FLOW RATES UNDER PROPOSED CONDITION

Based on the proposed site condition and rainfall parameters, the Rational Method is adopted to calculate
peak flows at different design storm events.
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According to the City of Mississauga Development Requirements Manual, 2016, in order to account for the
increase in runoff due to saturation of the catchment surface, for storms having a return period of more than
10 years, runoff coefficients shall be increased by the adjustment factors, up to a maximum coefficient of 1.0.
Table 6 illustrate the proposed adjustment factors.

Table 6: Runoff Coefficient Adjustment Factors

Return Period (Year) Adjustment Factor

10yr 1.00

25yr 1.10

50yr 1.20

100yr 1.25

The calculated peak flow rates for sub-catchment PC1 and PC2 under the post-development condition are
summarized below in Table 7. Detailed calculations are provided in Appendices A and B.

Table 7: Post-Development Peak Flow Rates (L/s)

Sub-
catchment ID

Sub-Catchment
Description

2 - Yr 5 - Yr 10 - Yr 25 - Yr 50 - Yr 100 - Yr

OC1
Overcontrolled

Development area
49.42 66.44 81.83 103.38 * 116.57 * 129.00 *

PC2 Parkland 12.28 16.51 20.34 23.36 26.07 28.85

UC1 Uncontrolled area 1.91 2.57 3.17 3.64 4.06 4.50

The adjusted runoff coefficients are used to calculate 25-yr to 100-yr flow.

3.3 OVERCONTROL TO MEET ALLOWABLE RELEASE RATE

As mentioned in Section 1.4, the proposed site is located within Cooksville Creek sub-watershed and required
to control 100-year post-development flow to 2-year pre-development flow with a maximum runoff
coefficient of 0.5.

Based on the City’s record drawings, storm drainage area plan design sheets, under the existing condition, the
flow from the proposed site to the Kirwin Avenue includes only the rainfall runoff from the existing houses.

In order to maintain the existing drainage condition of Kirwin Avenue, the allowable discharge flow rate from
the proposed site to the existing municipal sewer on Kirwin Avenue under the proposed condition will be the
2-year existing flow from sub-catchment OC1.

Furthermore, as mentioned in Section 3.1, under post-development condition it is not feasible to implement
discharge control for sub-catchment UC1. Therefore, the discharge from proposed residential development
(sub-catchment OC1) will be overcontrolled to satisfy the City’s quantity control criteria.

As a result, the allowable flow rate from proposed residential development or sub-catchment OC1 is
estimated at 11.72 L/s. Detailed calculations are provided on page A-04 of Appendix A.



F u n c t i o n a l  S e r v i c i n g  a n d  S t o r m w a t e r  M a n a g e m e n t  R e p o r t
3 0 1 6 - 3 0 3 2  K i r w i n  A v e n u e  &  3 0 3 1  L i t t l e  J o h n  L a n e

C i t y  o f  M i s s i s s a u g a ,  2 1 1 1 1

C A N A D A  |  I N D I A  |  A F R I C A  |  M I D D L E  E A S T Page |  6

3.4 IMPACT ON WATER ENVIRONMENT

Based on the review and analysis for existing and proposed site conditions, Table 8 summarizes the key
hydrologic parameters of the site under the proposed condition.

Table 9: Key Hydrologic Parameters

Sub-
Catchment ID

Area
(ha)

Imperviousness (%) Runoff Coefficient
100-year Peak Flow

Rate (L/s)

Pre-Dev Post-Dev Pre-Dev Post-Dev Pre-Dev
Post-
Dev

Pre-Dev Post-Dev

EC1 &
PC1(OC1+UC1)

0.195 0.343 57.4 77.1 0.62 * 0.76 ** 38.09 133.50 ***

EC2 & PC2 0.444 0.295 0 0 0.25 0.25 43.33 28.85

*As per City’s criteria, Maximum runoff coefficient of 0.5 has been considered in pre-development peak flow calculation.

**As per City’s comment, the overall runoff coefficient of 0.90 has been considered for sub-catchment PC1.

***The adjusted runoff coefficient is used to calculate 100-yr flow.

The hydrologic parameters show the changes before and after the proposed development. Mitigation
measures are required for sub-catchment OC1 in accordance with the CVC’s design criteria. Since the land-
use of the sub-catchment PC2 will not be changed and storm flow rates to the Cooksville Creek will be
decreased under post development condition, no mitigation measures are required for sub-catchment PC2.

With regards to the abovementioned, the stormwater management plan is provided only for sub-catchment
OC1.

4 PROPOSED SWM PLAN

4.1 WATER BALANCE REQUIREMENT

Based on the water balance criteria, the minimum on-site runoff retention requires retaining all runoff of the
first 5mm from each rainfall through infiltration, evapotranspiration, etc. To satisfy the water balance criteria,
an on-site storage volume of approximately 15.4 m3 is required Refer to page A03 of Appendix A for detailed
calculation.

The Low Impact Development (LID) methods to address the retention criteria are outlined as follows:

 Irrigation: Based on the monthly irrigation estimate provided by the design team landscape architect,
the average 72-hour irrigation water use is 14.49 m3. Detailed calculations are provided in Appendix A.

 Bio-retention swale: 500 mm of 50 mm washed clear stone below the bio-retention area will provide
approximately 1.2 m3 of retention volume. Details and drawdown calculations for the bio-retention
swales are provided in Appendix A.

 Extensive green roof: The proposed 466m2 green roof reduces runoff, but does not provide retention
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capacity above the first 5mm of each storm event.

Based on the provided information, a total of 15.69 m3 of water retention will be re-used through irrigation
and infiltration. Therefore, it is satisfactory to City’s water balance requirement.

The total stormwater volume of 14.5 m3 will be retained within the proposed concrete tank in the P1 parking
level. The retained water will be pumped to the appropriate locations for irrigation. The pump is to be
designed by the mechanical engineer in the next design stage.

In addition to the above, a water balance calculation is provided in the Hydrogeological Report. The report
identified that the subject site would have a groundwater recharge deficit of 450 m3/year without any
mitigation measures. The yearly irrigation demand of the subject site is 709.72 m3/year. As such, it is expected
that the yearly runoff exceedance will be balanced with the irrigation of the subject site. As such, the entire
water balance deficit will be covered by irrigation during the summer months.

4.2 WATER QUANTITY CONTROL REQUIREMENT
According to the CVC’s stormwater quantity control criteria, all rainwater shall be collected by area drains,
conveyed to a concrete cistern at underground parking level P1, and discharged to City’s storm sewers at a
2-year pre-development flow rate with a maximum runoff coefficient of 0.5 for all storms up to and including
100-year storm.

A concrete cistern will be provided to accommodate the required stormwater storage at underground parking
level P1. The location and size of the proposed cistern is shown on Architectural drawings and Dwg. C-02. A
section of cistern is provided on Dwg. C-05. The detained stormwater will be discharged to Kirwin Avenue
storm sewer at an overcontrolled flow rate of 11.72 L/s through a flow control device. The required orifice
size to achieve the target flow would be smaller than the minimum 75mm requirement by Ministry of the
Environment Conservation, and Parks (MECP). Therefore, a Contech Vortex Valve Model FA1416 with a
105mm opening will be installed at the outlet of tank to control the discharge flow.

Detail of the Vortex control device is provided in Appendix A and Dwg. C-05.

The required and provided on-site stormwater storage volumes as well as the total flow from the proposed
site are calculated as shown in Appendix A and summarized in Table 10 below.
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Table 10: Post Development Quantity Control as Per City’s Requirement

Storm Event
Allowable

Discharge Flow
(L/s)

Required 5mm on-
site Retention

(m³)

Total Detention
Storage Required

(m³)

Underground Storage
Provided

(m³)

2-Year

11.72 15.4

36.17

170.00

5-Year 56.00

10-Year 75.45

25-Year 104.62

50-Year 123.97

100-Year 143.56

4.3 WATER QUALITY CONTROL REQUIREMENT

In order to achieve the long-term average removal of 80% of Total Suspended Solids (TSS) on an annual basis
from all runoff leaving the site, the following quality control measures will be provided:

Sub-catchment UC1: Based on the SWM design criteria, the residential building’s rooftop area is not subject
to vehicular traffic, and the application of sand and de-icing salt constituents, petroleum hydrocarbons and
heavy metals. As such, runoff from the roof surface is generally considered to be clean. Table 11 provides a
preliminary estimate of the TSS removal level of stormwater leaving the site.

Table 11: TTS Removal Assessment Sub-Catchment OC1

Land Use Area (m2) TSS Removal Efficiency
(%)

Composite TSS Removal
Efficiency (%)

Roof and Terraces 1300 80 31.4
Driveway and surface parking 1312 0 0

Green roof 403.0 80 9.7
Landscape 300.0 80 7.2

Jellyfish 1312.0 80 80.0
Total 3315.0 - >80.0

To achieve a TSS removal of 80%, a stormwater quality treatment facility (StormFilter SFPD0806 or approved
equivalent) is proposed to treat the flow from the proposed driveway and surface parking areas. Sizing details
are provided in Appendix A.

This quality treatment unit will be installed at the inlet of the storage tank at the southeast corner of the site
and outside of the underground parking footprint and will receive the flow from driveway and surface parking
areas only through internal storm piping. The exact location of the unit and proper internal piping will be
determined in coordination with the project team’s mechanical engineer and architect in the next design
stage.
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4.4 EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION

During site construction, it is recommended that all erosion and sediment control Best Management Practices
(BMPs) shall be constructed and maintained in accordance with the Toronto and Region Conservation
Authority (TRCA) Erosion & Sediment Control Guidelines for Urban Construction (dated 2019). In brief, the
measures below are proposed to be provided on-site during the entire period of construction:

 Siltation control fence along the perimeter of the construction site before commencement of
construction;

 Sediment control measures to prevent silt entry at all the existing catch basins;

 Granular mud-mats at all construction egress locations (see mud-mat details);

 An inspection and monitoring program following the Erosion & Sediment Control Guideline for Urban
Construction  (dated 2019).

An erosion and sediment control plan during construction is provided for the proposed development. Refer
to Dwg. C-04 Erosion and Sediment Control Plan.

5 FLOODPLAIN REVIEW SUMMARY
The Cooksville Creek watershed is located within the City of Mississauga, east of the Credit River, that drains
an area of approximately 33.9 Km2 (3,390 ha) and outlets to Lake Ontario.

The Cooksville Creek has been modelled by R.V. Anderson Ltd. in February 1996, subsequently updated and
completed by Credit Valley Conservation (CVC). The most updated floodplain map was received from CVC on
September 16th, 2020 which includes the proposed development.

It should be noted that the City of Mississauga and Credit Valley Conservation approved and executed a Site
Plan Agreement to permit the development of Hotel Mississauga Royale on November 27, 2012, for the
proposed site. This previous approval, designed by MSAI Architects, included a northern 22-storey tower
(Tower B), a southern 40-storey tower (Tower A) and a 2-story building as a connection between towers.

The previously approved regulatory floodlines, prepared by AMEC, dated February 11, 2011, and the most
updated floodplain by CVC are delineated on the grading and servicing plans which are presented in Appendix
G. The original floodlines drawing is provided in Appendix F.

6 GROUNDWATER DISCHARGE
In order to obtain information about the subsurface condition, assess any potential subsurface environmental
impacts, and investigate the requirement for groundwater discharge from the development site, Azure Group
Incorporated (Azure Group) is retained by Weston Consulting to provide a geotechnical investigation and
hydrogeological assessment.  The hydrogeological assessment report prepared by Azure Group dated October
24, 2022, is provided in Appendix H.

As per the hydrogeological report, ten (10) boreholes were drilled to a maximum depth of 9.0 meters below
grade and five of them were completer as groundwater monitoring wells. The hydrogeological assessment
provided the following condition with respect to sub-surface soil groundwater conditions:
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 The site is underlain by a thin layer (10cm) overtop of fill mixture consisting of sand, silt and clay of
different compositional percentages to a depth of around 3.5 mbgs (meter below ground surface). Below
this level the boreholes intersect a native silty-clay layer to the upper contact of the underlain watershed
shale bedrock which was encountered in five of the advance boreholes below 7 mbgs. The inclusion of
the  fragments indicate that the bedrock interface is very close to this depth.

 Groundwater depths at installed monitoring wells ranged from 4.21 to 5.29 meters below ground surface
as measured on May 11th 2022. The corresponding geodetic groundwater elevations range from
approximate elevations of 107.27 and 109.10 meters above sea level (masl);

 One groundwater sample was collected from monitoring well BH-3 on May 11th, 2022.  Groundwater
quality analysis was checked against the most stringent objectives of potential discharge points (i.e.,
Provincial Water Quality Objectives (PWQO), 1994). It is indicated that the only exceedance was with the
Total Phosphorous. It is not noted if there are exceedances of the sewer use by-law. Therefore, if
groundwater discharge is required, it must be treated for Total Phosphorous.

Based on the design of the proposed development, the total depth of the underground structure will extend
to a maximum depth of approximately 6.7 meters below the ground surface (mbgs) (107.45 masl). Since the
proposed construction will be below the groundwater table, groundwater will be encountered during the
excavation. As such, management of groundwater will be required for both construction dewatering and long-
term conditions for the proposed development site.

6.1 CONSTRUCTION DEWATERING
According to the Hydrogeology Assessment from Azure, a maximum rate of discharge of 83,160 L/day (0.96
L/s) will be expected from the site with a safety factor of 3, See Appendix G for more details. It is therefore
anticipated that there will be groundwater discharge in excess of 50m3/day. As such, the submission of an
Environmental Activity and Sector Registration (EASR) to the MECP will be required for construction
dewatering. Additional dewatering would be required to manage stormwater capture during construction.
However, this is expected to not trigger the need for a Permit to Take Water (PTTW) during rainfall events
less than the 5-year return period. Storm events above the 5-year return period can be discharged over
multiple days to avoid the need for a PTTW.

During construction, the groundwater will discharge from the excavation site to the existing 250mm sanitary
sewer along Kirwin Avenue or the existing 400mm storm sewer along Kirwin Avenue.  The water quality of the
groundwater sample indicated only an exceedance of Total Phosphorous based on the PWQO requirements.
As such, the groundwater will require Total Phosphorous treatment prior to discharge.

6.2 LONG-TERM DEWATERING

The building is currently proposed to be constructed to watertight standards as identified in a letter signed by
the Owner. The planned watertight foundation will limit potential concerns with respect to groundwater at
the site with regards to permanent dewatering of the site. The signed letter from the Owner has been
provided in Appendix H.

It should be noted that if the foundation is not waterproofed, the hydrogeological report, identifies that the
building would require a long-term peak dewatering flow rate of approximately 54,000 L/day (0.625 L/s) with
a safety factor of 3. As the discharge rate is above the threshold of 50 m3/day, an EASR will be required.
However, since the rate is below 400 m3/day, a PTTW is not required. Similar to construction dewatering,
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treatments will not be required prior to discharge.  In this event, the long-term dewatering would be
discharged to either the 250mm sanitary sewer on Kirwin Avenue or the 400mm storm sewer on Kirwin
Avenue.

7 SITE SERVICING
The purpose of this site servicing study is to review the site servicing requirement of the proposed new 8-
storey apartment development and recommend a site servicing plan, including water supply, sanitary and
storm services. Refer to Drawing C-02 in Appendix G -Site Servicing Plan for details of the proposed site service
connections.

7.1 EXISTING MUNICIPAL SERVICES

The proposed development will require new service connections to the existing municipal storm sewers,
sanitary sewers, and watermain located on Kirwin Avenue adjacent to the site. Existing underground
municipal services/utilities on Kirwin Avenue are summarized below:

a) 400mm dia. concrete storm sewer;

b) 250mm dia. concrete sanitary sewer;

c) 300mm dia. ductile iron watermain on the Northside of Kirwin Ave.;

7.2 PROPOSED SITE SERVICE CONNECTIONS

The sanitary demands have been assessed by determining the total population, sanitary generation rates, and
peaking factors as outlined in the Region of Peel Criteria and the 2020 Peel Region DC Background Study.
Based on the 2020 Peel Region DC Background study, the population to be considered for units less than 750
sq.ft. (69.7m2) in size and greater than 750 sq.ft. (69.7m2) in size shall be 1.6 and 3.0 respectively. As such, the
total population on the subject site is 297. Using the Region of Peel standard rates and the Harmon Peaking
Factor, this would result in a total domestic demand of 4.25 L/s. However, based on the total Region of Peel
STD.DWG 2-5-2, the total domestic flow for populations less than 1000 should be considered as 13 L/s.
Therefore, after accounting for infiltration, the total sanitary flow is 13.08 L/s.

Water demands have been calculated based on the same population estimate determined for the sanitary
servicing of 297 persons. This population estimate was used in conjunction with the demand rates and factors
provided by the Region of Peel to determine the maximum day demand of 0.96 L/s and the Peak Hour demand
of 2.89 L/s. Using the Fire Underwriters Survey (2020) to calculate the fire demand yields a fire flow demand
of 166.67 L/s. As such, the fire flow plus maximum day demand is 168.59 L/s.

Based on the project statistics of the proposed development provided by the architect, and design criteria of
City and Region, sanitary flow and water demand are estimated in Appendix C and summarized in Table 13.
The site storm flow discharge rate has been provided in the previous section of this report. A Single-Use
Demand Table has been provided in Appendix C for use by the Region of Peel.
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Table 13: Site Servicing Requirement

Site
Storm Discharge Rate

(L/s)
Sanitary Discharge Rate

(L/s)
Water Demand

(L/s)

8-storey apartment 11.72 13.08 168.59

Through discussion with the design team, the locations and sizes of the proposed site service connections
have been determined to satisfy the requirements of the City of Mississauga, Region of Peel and the Ontario
Building Code (OBC). In summary:

1. Sanitary Service: A 150mm dia. sanitary service connection will be installed to service the proposed 8-
storey apartment building and discharge to proposed manhole No. MH1B on the exiting 250mm concrete
sanitary sewer on Kirwin Avenue.

2. Storm Service: A 200mm dia. storm service connection will be installed to drain the 8-storey apartment
building area to the proposed manhole No. MH1A on the existing 400mm storm sewer on Kirwin Avenue.

3. Water service:

 Domestic Water Service: A 100mm dia. domestic water service connection will be installed to service
the proposed 8-storey apartment building and connected to the proposed 150mm dia. fire protection
water service with a cut-in Tee.

 Fire Protection Service: A 150mm fire protection PVC water service will be provided.

The existing 300mm diameter watermain on Kirwin Avenue will be utilized to service the proposed
development site.

Based on the proposed underground parking P2 elevation of 107.45 m, sanitary flow from this floor will not
be able to discharge to the City’s sanitary sewer (Inv. 109.23m) by gravity. Therefore, pumps will be required.
Pumps, piping and backflow preventers will be designed by a mechanical engineer in the next design phase.

Refer to Drawing C-02 in Appendix G for details of proposed service connections.

7.3 ADEQUACY OF EXISTING MUNICIPAL SERVICES

Sanitary

The subject development is anticipated to have a population of 297 people based on the latest architectural
plans and the rates provided in the 2020 DC background study. When considering the per person sanitary
demand and the Harmon peaking factor, and infiltration, the actual design flow is expected to be 4.33 L/s.
However, based on the Region of Peel STD. DWG. 2-5-2 (Region of Peel, Sanitary Sewer Design Criteria, 2009),
total domestic flow for areas with less than 1000 persons shall be considered to have a design flow of 13 L/s.
Thus, the design flow after considering infiltration is 13.08 L/s. Refer to Appendix C for detailed calculations
on the sanitary demands.

The Region of Peel will perform a capacity assessment of the downstream sanitary sewers for the subject
development based on the above calculations.

Storm
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Based on the City’s design criteria, drainage area plan, record drawings, and CCTV investigation, an assessment
of the existing storm sewers from the site in Kirwin Ave to the existing culvert in Dundas Street East are
reviewed below:

The existing 400mm storm sewer in Kirwin Ave (identified and confirmed through the CCTV inspection), as
shown on the storm drainage areas plan, is designed based on 10-year design storm and a runoff coefficient
of C=0.45. The review of the drainage plan shows that the existing plaza (157 Dundas St. E.) at the northeast
quadrant of Kirwin Ave and Dundas Street East has been developed later. The CCTV inspection identified the
location of area drains and storm sewers within the development at the northeast quadrant of Kirwin Avenue
and Dundas Street East. The drainage area plan for the downstream capacity analysis has been updated based
on the location and extent of the storm management system in the property in the northeast quadrant of
Kirwin Avenue and Dundas Street East.

Based on the above assumption, the runoff coefficient is updated according to the existing land use. The flow
is calculated and summarized in Table 14.

Table 14: Downstream Sewer Capacity – Proposed Condition

Street
Manhole
To-From

Accumulative
Drainage Area

(ha)*

Q
10-yr Flow (L/S)

Qfull

Full Capacity
(L/S)

Qfull/Q

Kirwin Avenue MH31 to 5 1.019 156 233 0.67
Kirwin Avenue 5 to 4 (MH30) 1.285 218 233 0.94

Dundas Street East 4 (MH30) to 3 36.925 4013 4431 0.91
Dundas Street East 3 to 2 37.285 4013 4416 0.91
Dundas Street East 2 to 1 (culvert) 37.465 3985 4507 0.88

*Accumulative Drainage Area in this table includes the area from the Subject Site in post-development
conditions.

Under post-development conditions, the discharge storm flows from the site will be controlled to 2-yr pre-
development or 16.21 L/s which is less than the 10-yr flow rate of 33.29 L/s under the existing condition. As
described in Section 4, the site is overcontrolled to account for the 100-year uncontrolled release to Kirwin
Avenue. In the downstream sewer analysis, this flow is accounted for as the 10-year flow. Therefore, the total
flow to the existing storm sewer in Kirwin Avenue will be decreased from 240 L/s to 218 L/s which is less than
the existing 400mm storm sewer capacity. The flow calculation and updated runoff coefficient and design
sheets are provided in Appendix D. It should be noted that only a small portion of the 400mm sewer on Kirwin
Avenue experiences a Q/Qfull ratio of 0.94. This occurs downstream of the location where the catch basins in
the intersection of Kirwin and Dundas connect into the sewer. Refer to Figure 3 in Appendix D for details on
the location of this connection point. As such, the majority of the 400mm sewer on Kirwin Avenue experiences
a Q/Qfull ratio of 0.67 in post-development conditions.

Since the proposed conditions do not demonstrate a surcharge condition within the downstream sewers, it is
not expected that any upgrades will be required within the downstream storm sewer network.

Watermain
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The design water demand is estimated as 168.59 L/s (1879.68 US GPM) based on the project statistics. In
order to evaluate the adequacy of the 300mm watermain located on Kirwin Avenue, a hydrant flow test was
conducted on June 15, 2017, by Focus Fire Protection. Test results are included in Appendix E.

As shown by the test readings, the available water pressure ranges from 74 psi with a flow of 1521 US GPM
to 76 psi with a flow of 1000 US GPM during the flow test with a static pressure of 80 psi. At the design water
demand of 168.59 L/s (2672.18 US GPM) generated from the development, the flow test results show a
residual pressure of 57.4 psi, which is greater than the minimum requirement of 20 psi (150 kPa). Therefore,
adequate water supply and pressure are available to serve the proposed development.

It should be noted that the design and location of the building does not allow for all portions of the building
faces to be less than 90m from the nearest hydrant. As such, a private hydrant is proposed on the site at the
northern limit of the site. This private hydrant will provide the required coverage of all portions of all faces of
the building. Please refer to Drawing C-02 for details on the location of the private hydrant.
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8 CONCLUSIONS
Stormwater Management Plan

 Under the existing condition, there are no existing on-site stormwater management facilities.

 An on-site storage volume of approximately 15.40 m3 will be provided by the underground cistern and
bio-swale for retaining the first 5mm of rainfall runoff as required to achieve the water balance target.
This portion of water will be re-used on-site for irrigation during 72 hours and a small portion will infiltrate
into soil through bio-swale.

 An on-site storage tank with approximately 170 m3 in volume will be provided in order to control the post-
development 100-year stormwater flows to 2-year pre-development level.

 To satisfy the City’s 80% TSS removal, a stormwater quality treatment facility (StormFilter SFPD0806 or
approved equivalent) is proposed for Sub-Catchment Area OC1.

 Sub-catchment C2 includes the land to be dedicated to the parkland and to remain as the existing
condition. Therefore, no stormwater management plan is required.

Temporary Erosion & Sediment Control Measures

 Temporary erosion and sediment control measures will be provided before construction and maintained
during construction in accordance with CVC CA’s “Stormwater Management Criteria”

Site Servicing

Proposed site service connections for the proposed development site:

 Storm service: 200mm dia. PVC pipes

 Sanitary service: 150mm dia. PVC pipes

 Water service:

o 100mm dia. PVC pipe for domestic water supply

o 150mm dia. PVC pipe for fire water supply
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Prepared By:
LEA Consulting Ltd.

December 19,
            2022

Farshid Morshedi, P.Eng. Pavel Recnik, EIT
Water Resources Engineer                                                                     Hydraulic Modelling Lead
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APPENDIX A
Stormwater Peak Flow and Storage Calculation for
Sub-Catchment Area OC1 and UC1



Prepared: F.M. Page No. A-01
Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Pre-Development CONDITION
Sub-Catchment EC1

Area (m2)

Building 360.0
Asphalt 759.0
Lawn & Tree 830.0

Sum. Area: 1949.0

Post-Development Ccondition:
Sub-Catchment OC1

Area (m2)

Building (without green roof) 1421.5
Paved Area 1096.6
Green Roof 466.0
Landscaped Area 316.4

Sum. Area: 3300.5

Sub-Catchment UC1
Area (m2)

Paved Area 126.7
Landscaped Area 3.9

Sum. Area: 130.6

LEA Consulting Ltd.
Consulting Engineers and
Planners

Land Use

Project: 3016-3032 KIRWIN AVE & 3031 LITTLE
JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

Proposed Land Use

Existing Land Use

Proposed Land Use



Prepared: F.M. Page No. A-02
Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Pre-Development Composite Runoff Coefficient "C"
Sub-Catchment EC1

Area (ha) C Composite "C"
Building 0.036 0.90
Asphalt 0.076 0.90
Lawn & Tree 0.083 0.25

0.195 0.62
0.50 As per City's Criteria

Imperviousness Percent: 57.4

Post-Development Composite Runoff Coefficient "C"
Sub-Catchment OC1

Area (ha) C Composite "C"
Building (without green roof) 0.142 0.90
Paved Area 0.110 0.90
Green Roof 0.047 0.25
Landscaped Area 0.032 0.4

0.330 0.76
0.90 As per City's request

Imperviousness Percent: 76.3

Sub-Catchment UC1
Area (ha) C Composite "C"

Paved Area 0.013 0.90
Landscaped Area 0.000 0.25

Sum. Area: 0.013 0.88

Imperviousness Percent: 97.0

Total Site Area: 0.343
Composite runoff coefficient for entire site: 0.76
Total impervious percent: 77.1

Proposed Land Use

Composite "C" Calculation

Existing Land Use

Sum. Area:

Proposed Land Use

LEA Consulting Ltd.
Consulting Engineers and
Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

Sum. Area:



Prepared: F.M. Page No. A-03
Checked: M.D.

Proj. # 21111

Date: 07-Nov-22

According to the CVC Guidelines, in order to achieve the water balance target,
it is required to retain all runoff from a small event - typically 5mm (in Toronto,
storms with 24 hour volumes of 5mm or less contribute about 50% of the total
average annual rainfall volume) through infiltration, evapotranspiration &
rainwater reuse.

Site Area: 0.343 ha
Runoff Coefficient : 0.90 Post-development site conditions

Runoff volume from 5mm rainfall event on site:

V = 0.343 x10x5x0.9 =15.4 m3

Required on-site retention volume for 5mm rainfall event: 15.4 m3

LEA Consulting Ltd.
Consulting Engineers and
Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

5mm Rainfall Retention Volume
(Water Balance)
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Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Rational Formulae: Q = 2.78 CIA (L/s)

Site Area: 0.195 ha
Time of Concentration: 15 minutes as per City Guidelines
Runoff Coefficient : 0.50 As per City's Criteria

Rainfall Intensity: I = a/(Tc+b)c (City Std. 2111.010)

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
59.89 80.51 99.17 113.89 127.13 140.69

Peak Flow Rate (L/s):
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

16.21 21.80 26.85 30.83 34.42 38.09

The proposed site is under Cooksville Creek and requires to control post development flow to 2-year pre development
flow for storm events that include the regional storm based on the CVC stormwater management Criteria, 2012.
Furthermore, the storm runoff from the building frontage along the Kirwin Avenue
(Sub-catchment UC1) is not feaseable to controlled due to the site constraint, threfore, the stormwater
discharge from catchment OC1 will be overcontrolled. I.e. allowable discharge flow rate from sub-catchment OC1 will be:

Sub-catchment UC1 (Post Development 100-yr storm): 4.50 L/s
Sub-catchment OC1 (Pre-development 2-yr storm): 16.21 L/s

11.72 L/s
Overcontrolled discharge rate from sub-Catchment OC1 into

municipal storm sewer on Kirwin Avenue:

LEA Consulting Ltd.
Consulting Engineers and
Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

Pre-Development Peak Flow Rates Calculation

Under existing site conditions (L/s):

Return Period:
Rainfall Intensity (mm/hr):

Return Period:
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Date: 07-Nov-22

Rational Formulae: Q = 2.78 CIA (L/s)

Overcontrolled Area (OC1): 0.330 ha
Time of Concentration: 15 minutes as per City Guidelines
Runoff Coefficient : 0.90 As per City's request

Uncontrolled Area (UC1): 0.013 ha
Time of Concentration: 15 minutes as per City Guidelines
Runoff Coefficient : 0.88

1.00 (10-year) 0.9
1.10 (25-year) 0.99
1.20 (50-year) 1.0
1.25 (100-year) 1.0

Rainfall Intensity: I = a/(Tc+b)c (City Std. 2111.010)

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
59.89 80.51 99.17 113.89 127.13 140.69

Peak Flow Rates (L/s):
Sub-Catchment OC1

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

49.42 66.44 81.83 93.98 104.91 116.10

49.42 66.44 81.83 103.38 116.57 129.00

Sub-Catchment UC1
2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1.91 2.57 3.17 3.64 4.06 4.50

Return Period:

Under Post development condition with
Adjustment Factors (L/s):

LEA Consulting Ltd.
Consulting Engineers
and Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

Runoff Coefficient Adjustment Factors Adjusted runoff coefficient

Return Period:
Under Post development site conditions

(L/s):

Post-Development Peak Flow Rates
Calculation (Uncontrolled)

Under Post development site conditions
(L/s):

Return Period:
Rainfall Intensity (mm/hr):
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Date: 07-Nov-22

Rational Formulae: Q = 2.78 CIA (L/s)

Non-clean drainage area 0.064 ha
Time of Concentration: 15 minutes as per City Guidelines
Runoff Coefficient : 0.90 As per City's request

1.00 (10-year) 0.9
1.10 (25-year) 0.99
1.20 (50-year) 1.0
1.25 (100-year) 1.0

Rainfall Intensity: I = a/(Tc+b)c (City Std. 2111.010)

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
59.89 80.51 99.17 113.89 127.13 140.69

Peak Flow Rates (L/s):
Non-clean drainage area

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr

9.54 12.82 15.79 18.14 20.25 22.41

9.54 12.82 15.79 19.95 22.50 24.90

Rainfall Intensity (mm/hr):

Return Period:

Under Post development site conditions (L/s):
Under Post development condition with

Adjustment Factors (L/s):

LEA Consulting Ltd.
Consulting Engineers and
Planners

Post-Development Peak Flow Rates to
Jellyfish Filter

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

Runoff Coefficient Adjustment Factors Adjusted runoff coefficient

Return Period:
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Proj. # 21111

Date: 07-Nov-22

Total Drainage Area (ha)  = 0.330 ha
Drainage Area Composite C  = 0.90

Allowable Release Rate = 11.72 L/s
Return Period  = 2 Year

Site storage Requirement:

Time Rainfall
Intensity Peak Flow

Storm
Runoff
Volume

Release
Rate

Release
Flow

Volume

Required
Storage
Volume

(minutes) (mm/hr) (L/s) (m³) (L/s) (m³) (m³)

15 59.89 49.42 44.48 11.72 10.55 33.93
20 50.16 41.40 49.67 11.72 14.06 35.61
25 43.42 35.83 53.75 11.72 17.58 36.17
30 38.45 31.73 57.11 11.72 21.09 36.02
35 34.60 28.55 59.97 11.72 24.61 35.36
40 31.54 26.03 62.46 11.72 28.12 34.34
45 29.03 23.96 64.68 11.72 31.64 33.04
50 26.94 22.23 66.68 11.72 35.16 31.52
55 25.16 20.76 68.50 11.72 38.67 29.83
60 23.62 19.49 70.18 11.72 42.19 27.99
65 22.29 18.39 71.73 11.72 45.70 26.03
70 21.12 17.42 73.18 11.72 49.22 23.96
75 20.07 16.56 74.54 11.72 52.73 21.81
80 19.14 15.80 75.82 11.72 56.25 19.57
85 18.30 15.10 77.03 11.72 59.76 17.27
90 17.54 14.48 78.18 11.72 63.28 14.90
95 16.85 13.91 79.27 11.72 66.79 12.48
100 16.22 13.39 80.32 11.72 70.31 10.01
105 15.64 12.91 81.32 11.72 73.83 7.49
110 15.11 12.47 82.27 11.72 77.34 4.93

Required Storage Volume = 36.17 m3

LEA Consulting Ltd.
Consulting Engineers and
Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

On-Site Storage Calculation
(2-Year Storm)



Prepared: F.M. Page No. A-08
Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Total Drainage Area (ha)  = 0.330 ha
Drainage Area Composite C  = 0.90

Allowable Release Rate = 11.72 L/s
Return Period  = 23.44 Year

Site storage Requirement:

Time Rainfall
Intensity Peak Flow

Storm
Runoff
Volume

Release
Rate

Release
Flow

Volume

Required
Storage
Volume

(minutes) (mm/hr) (L/s) (m³) (L/s) (m³) (m³)

15 80.51 66.44 59.79 11.72 10.55 49.24
20 67.43 55.65 66.78 11.72 14.06 52.72
25 58.37 48.17 72.25 11.72 17.58 54.67
30 51.68 42.65 76.76 11.72 21.09 55.67
35 46.52 38.39 80.61 11.72 24.61 56.00
40 42.40 34.99 83.97 11.72 28.12 55.85
45 39.02 32.20 86.95 11.72 31.64 55.31
50 36.21 29.88 89.64 11.72 35.16 54.48
55 33.82 27.90 92.09 11.72 38.67 53.42
60 31.76 26.21 94.34 11.72 42.19 52.15
65 29.96 24.72 96.43 11.72 45.70 50.73
70 28.38 23.42 98.37 11.72 49.22 49.15
75 26.98 22.27 100.20 11.72 52.73 47.47
80 25.73 21.23 101.92 11.72 56.25 45.67
85 24.60 20.30 103.55 11.72 59.76 43.79
90 23.58 19.46 105.09 11.72 63.28 41.81
95 22.66 18.70 106.56 11.72 66.79 39.77
100 21.81 17.99 107.97 11.72 70.31 37.66
105 21.03 17.35 109.31 11.72 73.83 35.48
110 20.31 16.76 110.60 11.72 77.34 33.26

Required Storage Volume = 56.00 m3

LEA Consulting Ltd.
Consulting Engineers and
Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

On-Site Storage Calculation
(5-Year Storm)



Prepared: F.M. Page No. A-09
Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Total Drainage Area (ha)  = 0.330 ha
Drainage Area Composite C  = 0.90

Allowable Release Rate = 11.72 L/s
Return Period  = 10 Year

Site storage Requirement:

Time Rainfall
Intensity Peak Flow

Storm
Runoff
Volume

Release
Rate

Release
Flow

Volume

Required
Storage
Volume

(minutes) (mm/hr) (L/s) (m³) (L/s) (m³) (m³)

15 99.17 81.83 73.65 11.72 10.55 63.10
20 83.06 68.54 82.25 11.72 14.06 68.19
25 71.90 59.33 88.99 11.72 17.58 71.41
30 63.66 52.53 94.55 11.72 21.09 73.46
35 57.30 47.28 99.29 11.72 24.61 74.68
40 52.22 43.09 103.42 11.72 28.12 75.30
45 48.07 39.66 107.09 11.72 31.64 75.45
50 44.60 36.80 110.40 11.72 35.16 75.24
55 41.65 34.37 113.42 11.72 38.67 74.75
60 39.11 32.28 116.20 11.72 42.19 74.01
65 36.91 30.45 118.77 11.72 45.70 73.07
70 34.96 28.85 121.17 11.72 49.22 71.95
75 33.24 27.43 123.42 11.72 52.73 70.69
80 31.69 26.15 125.54 11.72 56.25 69.29
85 30.31 25.01 127.54 11.72 59.76 67.78
90 29.05 23.97 129.44 11.72 63.28 66.16
95 27.90 23.03 131.25 11.72 66.79 64.46
100 26.86 22.16 132.98 11.72 70.31 62.67
105 25.90 21.37 134.64 11.72 73.83 60.81
110 25.01 20.64 136.22 11.72 77.34 58.88

Required Storage Volume = 75.45 m3

LEA Consulting Ltd.
Consulting Engineers
and Planners

On-Site Storage Calculation
(10-Year Storm)

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)



Prepared: F.M. Page No. A-010
Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Total Drainage Area (ha)  = 0.330 ha
Drainage Area Composite C  = 0.90

Allowable Release Rate = 11.72 L/s
Return Period  = 25 Year

1.1
0.99

Site storage Requirement:

Time Rainfall
Intensity Peak Flow

Storm
Runoff
Volume

Release
Rate

Release
Flow

Volume

Required
Storage
Volume

(minutes) (mm/hr) (L/s) (m³) (L/s) (m³) (m³)

15 113.89 103.38 93.04 11.72 10.55 82.49
20 95.40 86.59 103.91 11.72 14.06 89.85
25 82.58 74.95 112.43 11.72 17.58 94.85
30 73.11 66.36 119.45 11.72 21.09 98.36
35 65.80 59.73 125.44 11.72 24.61 100.83
40 59.98 54.44 130.66 11.72 28.12 102.54
45 55.21 50.11 135.30 11.72 31.64 103.66
50 51.22 46.49 139.48 11.72 35.16 104.32
55 47.84 43.42 143.29 11.72 38.67 104.62
60 44.92 40.78 146.80 11.72 42.19 104.61
65 42.39 38.47 150.05 11.72 45.70 104.35
70 40.15 36.45 153.08 11.72 49.22 103.86
75 38.17 34.65 155.92 11.72 52.73 103.19
80 36.40 33.04 158.60 11.72 56.25 102.35
85 34.81 31.59 161.13 11.72 59.76 101.37
90 33.36 30.28 163.53 11.72 63.28 100.25
95 32.05 29.09 165.82 11.72 66.79 99.03
100 30.85 28.00 168.00 11.72 70.31 97.69
105 29.74 27.00 170.10 11.72 73.83 96.27
110 28.73 26.08 172.10 11.72 77.34 94.76

Required Storage Volume = 104.62 m3

LEA Consulting Ltd.
Consulting Engineers and
Planners

On-Site Storage Calculation
(25-Year Storm)

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

adjusted Runoff coefficient =
Adjustment runoff coefficient  =



Prepared: F.M. Page No. A-011
Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Total Drainage Area (ha)  = 0.330 ha
Drainage Area Composite C  = 0.90

Allowable Release Rate = 11.72 L/s
Return Period  = 50 Year

Runoff coefficient adjustment factor  = 1.2
1.0

Site storage Requirement:

Time Rainfall
Intensity Peak Flow

Storm
Runoff
Volume

Release
Rate

Release
Flow

Volume

Required
Storage
Volume

(minutes) (mm/hr) (L/s) (m³) (L/s) (m³) (m³)

15 127.13 116.57 104.91 11.72 10.55 94.36
20 106.57 97.71 117.26 11.72 14.06 103.20
25 92.30 84.63 126.94 11.72 17.58 109.36
30 81.75 74.95 134.92 11.72 21.09 113.83
35 73.60 67.48 141.72 11.72 24.61 117.11
40 67.10 61.52 147.65 11.72 28.12 119.53
45 61.77 56.64 152.92 11.72 31.64 121.28
50 57.32 52.56 157.67 11.72 35.16 122.51
55 53.54 49.09 162.00 11.72 38.67 123.33
60 50.28 46.11 165.98 11.72 42.19 123.79
65 47.45 43.50 169.67 11.72 45.70 123.97
70 44.95 41.22 173.11 11.72 49.22 123.89
75 42.74 39.18 176.33 11.72 52.73 123.60
80 40.76 37.37 179.37 11.72 56.25 123.12
85 38.97 35.73 182.24 11.72 59.76 122.48
90 37.36 34.25 184.97 11.72 63.28 121.69
95 35.89 32.91 187.56 11.72 66.79 120.77
100 34.54 31.67 190.04 11.72 70.31 119.73
105 33.31 30.54 192.41 11.72 73.83 118.58
110 32.17 29.50 194.69 11.72 77.34 117.35

Required Storage Volume = 123.97 m3

LEA Consulting Ltd.
Consulting Engineers and
Planners

On-Site Storage Calculation
(50-Year Storm)

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

Adjustment runoff coefficient  =



Prepared: F.M. Page No. A-012
Checked: B.H.

Proj. # 21111

Date: 07-Nov-22

Total Drainage Area (ha)  = 0.330 ha
Drainage Area Composite C  = 0.90

Allowable Release Rate = 11.72 L/s
Return Period  = 100 Year

Runoff coefficient adjustment factor  = 1.25
1.0

Site storage Requirement:

Time Rainfall
Intensity Peak Flow

Storm
Runoff
Volume

Release
Rate

Release
Flow

Volume

Required
Storage
Volume

(minutes) (mm/hr) (L/s) (m³) (L/s) (m³) (m³)

15 140.69 129.00 116.10 11.72 10.55 105.55
20 118.12 108.30 129.96 11.72 14.06 115.90
25 102.41 93.90 140.85 11.72 17.58 123.27
30 90.77 83.23 149.81 11.72 21.09 128.72
35 81.77 74.98 157.45 11.72 24.61 132.84
40 74.58 68.38 164.11 11.72 28.12 135.99
45 68.68 62.97 170.03 11.72 31.64 138.39
50 63.75 58.45 175.36 11.72 35.16 140.20
55 59.56 54.61 180.22 11.72 38.67 141.55
60 55.95 51.30 184.68 11.72 42.19 142.49
65 52.81 48.42 188.82 11.72 45.70 143.12
70 50.03 45.88 192.68 11.72 49.22 143.46
75 47.58 43.62 196.29 11.72 52.73 143.56
80 45.38 41.60 199.70 11.72 56.25 143.45
85 43.39 39.79 202.92 11.72 59.76 143.16
90 41.60 38.14 205.97 11.72 63.28 142.69
95 39.97 36.65 208.88 11.72 66.79 142.09
100 38.47 35.28 211.65 11.72 70.31 141.34
105 37.10 34.02 214.31 11.72 73.83 140.48
110 35.84 32.86 216.86 11.72 77.34 139.52

Required Storage Volume = 143.56 m3

LEA Consulting Ltd.
Consulting Engineers and
Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC1 & PC1 (OC1+UC1)

On-Site Storage Calculation
(100 - Year Storm)

Adjustment runoff coefficient  =
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APPENDIX A-13
Estimation of the Percolation Rate and
Permeability of the Soil Letter
Azure Group







Prepared: P.R. Table No. A-014 
Checked: F.M.
Proj. # 21036
Date 07-Nov-22

Based on the Estimation of the Percolation and Permeability of the Soil (dated October 13, 2022)
Hydraulic Conductivity (K): 1×10-6 m/s 

46.264 mm/hr
Safety factor: 4.5

Adjusted infiltration rate: 10.3 mm/hr

Drainage to Bioswale: 73.0 m2

Runoff from a 10mm storm event: 0.73 m3

Clear Stone Detention Design Parameters:
Depth of Granular Stones: 500.0 mm
Porosity (n): 0.40
Granular Area (A): 5.8 m2

Distance to Water Table (DWT): 3.3 m
Water Storage Volume (V): 1.2 m3

A = (1000V) / Pnt
Drawdown time (t) 48.63 hrs

A = Bottom Area n = Porosity
V = Volume t = Drawdown time
P = Infiltration Rate (mm/hr)

LEA Consulting Ltd.
Consulting Engineers
and Planners

 Drawdown Time Calculation

Project: 3016-3032 Kirwin Avenue
Bio-swale

Infiltration Rate Estimated from Hydraulic Conductivity:

Due to high conductivity soils in lower strata, it is expected that the factor
should be 2.5. However, this calculation uses a conservative safety factor to
demonstrate that the drawdown will be sufficient.

The Hydraulic Conductivity (K) of soil was selected to produce the smallest
infiltration rate based on the range provided by Azure. This results in a
conservative estimation of the drawdown time.
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APPENDIX A-15
Vortex Valve Flow Control Device



FA1416 with 105 
mm Outlet

Head
(m) 

Flow
(l/s) 

0.000 0.000 
0.038 1.168 
0.076 2.389 
0.114 3.713 
0.152 4.389 
0.191 4.513 
0.229 4.318 
0.267 4.439 
0.305 4.902 
0.343 5.278 
0.381 5.578 
0.419 5.858 
0.457 6.159 
0.610 7.185 
0.762 8.070 
0.914 8.902 
1.067 9.468 
1.219 9.893 
1.372 10.212 
1.524 10.513 
1.676 10.757 
1.829 10.990 
1.981 11.192 
2.134 11.394 
2.286 11.567 
2.438 11.741 
2.591 11.904 
2.743 12.056 
2.896 12.208 
3.048 12.343 
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CONTECH Engineered Solutions
Vortex Valve Hydrobrake Model FA1416

Head Discharge Curve







 
 
 
 
 
 
 
 
 

CONTECH VORTEX VALVES 
FLOW CONTROL FOR STORMWATER DRAINAGE AND STORAGE 
SYSTEMS 

 
OPERATIONS AND MAINTENANCE GUIDE 

 
OPERATION of a CONTECH Vortex Valve 

A Vortex Valve is a self-activating vortex flow control with no moving parts.  When the upstream 
water level reaches a suitable level the water entering the unit spins within it. This causes the 
formation of an air-filled core which takes up a significant proportion of the outlet of the unit. 
Water discharges around the periphery of the outlet from the Vortex Valve enabling the use of a 
significantly larger outlet than if a simple orifice was used. The outlet diameter is typically 2 to 4 
times larger than an equivalent simple orifice required to meet the same stage and discharge 
condition.  Because of the large outlet diameter there is less potential for blockage. 

In the case of a downstream surcharge condition an air vent pipe may be required to ensure that 
the air core can form within the valve. The flow through a Vortex Valve is dependent upon the 
physical size of the unit itself and the differential head of water acting upon it. 

MAINTENANCE 

The need for maintenance will be site specific and depend on the following: 1) the size of the 
Vortex Valve (the larger the unit the less the likelihood of a blockage occurring); 2) the pollutant 
loading (e.g., a unit would be more susceptible to blockage were it placed on a foul system than a 
stormdrain catching a relatively clean impervious surface); 3) the physical characteristics of the 
control chamber itself (adequate benching or sump depth is essential); 4) and the presence of 
any pretreatment measures such as a sediment and debris removal structure.  

All parts are made of corrosion resistant 304 stainless steel material which provides for 
exceptional design life in comparison to other drainage structures on the site. 

The Vortex Valve flow control is fitted with an integral pivoting bypass door mounted to the front 
face of the unit.  If a blockage occurs it is likely to occur on the intake of the flow control.  The 
bypass door is fitted with a stainless steel wire rope that can be pulled from ground level, the door 
opens exposing a larger aperture on the front plate of the unit allowing the system to be drained 
of water.  Once the water level in the housing structure subsides, which is typically a round 
manhole, the blockage can be easily accessed and cleared with a rod, debris grabbing or jetting 
device.  Figure 1 shoes a typical Vortex Valve installation. 
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APPENDIX A-16
Jellyfish Filter Unit Sizing and Design



Date 26/05/2022 Black Cells = Calculation

Site Information

Project Name 3016-3032 Kirwin Avenue

Project Location Mississauga, ON

OGS ID OGS 1

Drainage Area, Ad 0.16 ac (0.0637 ha)

Impervious Area, Ai 0.16 ac  

Pervious Area, Ap 0.00

% Impervious 100%

Runoff Coefficient, Rc 0.90

Treatment storm flow rate, Qtreat 0.07 cfs (2.1 L/s)

Peak storm flow rate, Qpeak  0.88 cfs (24.9 L/s)

Filter System

Filtration brand StormFilter

Cartridge height 18 in

Specific Flow Rate 1.67 gpm/ft
2

Flow rate per cartridge 12.53 gpm

SUMMARY

Number of Cartridges 3

Media Type Perlite

Event Mean Concentration (EMC) 150 mg/L

Annual TSS Removal 80%

Percent Runoff Capture 90%

Recommend SFPD0806 vault or CIP

Determining Number of 

Cartridges for Flow Based 

Systems

©2012 CONTECH Engineered Solutions

conteches.com

200 Enterprise Drive

Scarborough, ME 04074

Phone 877-907-8676

Fax 207-885-9825 1 of 1
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800-338-1122         513-645-7000         513-645-7993 FAX

9025 Centre Pointe Dr., Suite 400,  West Chester, OH 45069

www.ContechES.com

SITE SPECIFIC

DATA REQUIREMENTS

STRUCTURE ID

WATER QUALITY FLOW RATE (cfs [L/s])

PEAK FLOW RATE (cfs [L/s])

RETURN PERIOD OF PEAK FLOW (yrs)

CARTRIDGE FLOW RATE

CARTRIDGE SIZE (27, 18, LOW DROP (LD))

MEDIA TYPE (PERLITE, ZPG, PSORB)

NUMBER OF CARTRIDGES REQUIRED

INLET BAY RIM ELEVATION

FILTER BAY RIM ELEVATION

PIPE DATA: INVERT MATERIAL DIAMETER

INLET PIPE 1

INLET PIPE 2

OUTLET PIPE

NOTES/SPECIAL REQUIREMENTS:

THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE FOLLOWING

U.S. PATENTS:  5,322,629; 5,524,576; 5,707,527; 5,985,157; 6,027,639; 6,649,048;

RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.

STORMFILTER DESIGN NOTES

·   STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCALLY APPROVED SURFACE AREA SPECIFIC FLOW RATE.  PEAK

    CONVEYANCE CAPACITY TO BE DETERMINED BY ENGINEER OF RECORD

·   A 6' x 8' [1829 x 2438] PEAK DIVERSION STYLE STORMFILTER IS SHOWN WITH THE MAXIMUM NUMBER OF CARTRIDGES (8) AND IS AVAILABLE IN

    A LEFT INLET (AS SHOWN) OR A RIGHT INLET CONFIGURATION

·    ALL PARTS AND INTERNAL ASSEMBLY PROVIDED BY CONTECH UNLESS NOTED OTHERWISE

CARTRIDGE SIZE (in. [mm]) 27 [686] 18 [457]
LOW DROP

RECOMMENDED HYDRAULIC DROP (H) (ft. [mm]) 3.05 [930] 2.3 [701] 1.8 [549]

HEIGHT OF WEIR (W) (ft. [mm]) 3.00 [914] 2.25 [686] 1.75 [533]

SPECIFIC FLOW RATE (gpm/sf [L/s/m

2

]) 2 [1.36] 1.67* [1.13]* 1 [0.68] 2 [1.36] 1.67* [1.13]* 1 [0.68] 2 [1.36] 1.67* [1.13]* 1 [0.68]

CARTRIDGE FLOW RATE (gpm [L/s]) 22.5 [1.42] 18.79 [1.19] 11.25 [0.71] 15 [0.95] 12.53 [0.79] 7.5 [0.47] 10 [0.63] 8.35 [0.53] 5 [0.32]

*  1.67 gpm/sf  [1.13 L/s/m

2

] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB

®

 (PSORB) MEDIA ONLY

PERFORMANCE SPECIFICATION

FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING.  RADIAL MEDIA DEPTH

SHALL BE 7" [178].  FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 37 SECONDS. SPECIFIC FLOW RATE SHALL BE 2 GPM/SF [1.36 L/s/m

2

]

(MAXIMUM).  SPECIFIC FLOW RATE IS THE MEASURE OF THE FLOW (GPM) DIVIDED BY THE MEDIA SURFACE CONTACT AREA (SF).  MEDIA

VOLUMETRIC FLOW RATE SHALL BE 6 GPM/CF [13.39 L/s/m

3

] OF MEDIA (MAXIMUM).

GENERAL NOTES

1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.

2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.

3. ALTERNATE DIMENSIONS ARE IN MILLIMETERS [mm] UNLESS NOTED OTHERWISE.

4. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH

REPRESENTATIVE.  www.ContechES.com

5. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS

DRAWING.  CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.

6. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 10' [3048] AND GROUNDWATER ELEVATION AT, OR

BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.  CASTINGS

SHALL MEET AASHTO M306 AND BE CAST WITH THE CONTECH LOGO.

INSTALLATION NOTES

A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE

SPECIFIED BY ENGINEER OF RECORD.

B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER STRUCTURE.

C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL SECTIONS AND ASSEMBLE STRUCTURE.

D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES.  MATCH OUTLET PIPE INVERT WITH OUTLET BAY FLOOR.

E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.

F. CONTRACTOR TO REMOVE THE TRANSFER OPENING COVER WHEN THE SYSTEM IS BROUGHT ONLINE.
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APPENDIX A-17
Area Drain Typical Details



Dimensional Data (inches and [ mm ]) are Subject to Manufacturing Tolerances and Change Without Notice

SPECIFICATION SHEET

TAG _______

* Regularly furnished unless otherwise specified.

Zurn Industries, LLC | Specification Drainage Operation

1801 Pittsburgh Avenue, Erie, PA 16502, Ph. 855.663.9876

In Canada | Zurn Industries Limited

7900 Goreway Drive, Unit 10, Brampton, Ontario L6T 5W6, Ph. 877.892.5216

www.zurn.com

Rev. J
Date: 10/16/2019
C.N. No. 141246
Prod. | Dwg. No. Z610

Z610
12-1/2 [318] SQUARE TOP HEAVY-DUTY DRAIN

ENGINEERING SPECIFICATION: ZURN Z610
12-1/2" [305mm] Square top drain, Dura-Coated cast iron body with
bottom outlet, seepage pan and combination membrane flashing
clamp and frame for heavy-duty cast iron loose slotted duresist
grate, with suspended polypropylene sediment bucket.

____ -S Secondary Strainer
____ -SC Solid Cover
____ -SS Stainless Steel Mesh Liner for Bucket
____  -TC Neo-Loc Test Cap Gasket

(2, 3, 4 [51, 76, 102] NL Bottom Outlet Only)
____ -TS Top Secured with Slotted Screws
____ -V Backwater Valve (See Z1099)
____ -VP Vandal-Proof Secured Top
____ -YA Aluminum Sediment Bucket
____ -YC Cast Iron Sediment Bucket
____ -90 90º Threaded Side Outlet Body

OPTIONS (Check/specify appropriate options)

PIPE SIZE (Specify size/type) OUTLET 'E' BODY HT. DIM.

3, 4, 6 [76, 102, 152] ____ IC Inside Caulk 5-1/4 [133]
3, 4, 6 [76, 102, 152] ____ IG Inside Gasket 5-1/4 [133]
2, 3, 4, 6, [51, 76, 102, 152] ____ IP Threaded 3-3/4 [95]
2, 3, 4, 6, 8 [51, 76, 102, 152, 203] ____ NH No-Hub 5-1/4 [133]
2, 3, 4 [51, 76, 102] ____ NL Neo-Loc 4-5/8 [117]

PREFIXES

____ Z D.C.C.I. Body and Top*
____ ZB D.C.C.I Body w/Polished Bronze Top (Add 3/16 [5] to 2-1/2 [64] Dim. and 3/4 [19] to 12-1/2 [318] Dim.)
____ ZN D.C.C.I Body w/Polished Nickel Bronze Top (Add 3/16 [5] to 2-1/2 [64] Dim. and 3/4 [19] to 12-1/2 [318] Dim.)

SUFFIXES

____ -AR Acid Resistant Epoxy Coated Cast Iron
____ -DS Ductile Iron Solid Cover
____ -DX Dex-O-Tex Flange (ZB, ZN Only)
____ -F 2 [51] High Extension
____ -G Galvanized Cast Iron
____ -H Hinged Grate
____ -HC Hinged Solid Cover
____ -HL Hinged Locking Grate
____ -HLC Hinged Locking Cover
____ -LY (Less) Sediment Bucket
____ -P Trap Primer Connection

2, 3, 4, 6 [51, 76, 102, 152] 54 [24]

8 [203] 56 [25]

A
Pipe Size
In. [mm]

Approx.
Wt.

Lbs. [kg]

Grate Open
Area

Sq. In. [cm2]

42 [271]

121
2 [318] SQ

Ø15 [381]

A

21
2 [64]

E



Dimensional Data (inches and [ mm ]) are Subject to Manufacturing Tolerances and Change Without Notice

SPECIFICATION SHEET

TAG _______

* Regularly furnished unless otherwise specified.

Zurn Industries, LLC | Specification Drainage Operation
1801 Pittsburgh Avenue, Erie, PA  U.S.A. 16502 · Ph. 855-663-9876, Fax 814-454-7929

In Canada | Zurn Industries Limited
3544 Nashua Drive, Mississauga, Ontario L4V 1L2 · Ph. 905-405-8272, Fax 905-405-1292

www.zurn.com

Rev. F
Date: 09/28/2017
C.N. No. 138051
Prod. | Dwg. No. Z1730

Z1730
9 [229] DIAMETER FLOOR DRAIN
SHALLOW TYPE

ENGINEERING SPECIFICATION: ZURN Z1730
9" [229mm] Diameter shallow type heavy-duty floor drain, all Type 304
(CF8) stainless steel with integral anchor flange, and non-tilt grate with
plain finish.

OPTIONS (Check/specify appropriate options)

PIPE SIZE (Specify size/type) OUTLET 'E' BODY HT. DIM.
2, 3, 4 [51, 76, 102] ____ BW Butt-Weld 4-13/16 [122]

(Specify Schedule 10 or 40)
2, 3, 4 [51, 76, 102] ____ NH No-Hub 4-13/16 [122]
2, 3, 4 [51, 76, 102] ____ IP Threaded 4-13/16 [122]

PREFIXES
____ Z Type 304 (CF8) Stainless Steel Body*
____ ZM Type 316 (CF8M) Stainless Steel Body

SUFFIXES
____ -K Seepage Holes Only
____ -KC Clamp Collar with Seepage Holes
____ -TS Top Secured with Slotted Screws
____ -VP Vandal-Proof Secured Top

2, 3, 4 [51, 76, 102]

A
Pipe Size In.[mm]

20 [9] 21 [135]

Grate Open
Area

Sq. In. [cm2]

Approx.
Wt.

Lbs. [kg]
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APPENDIX B
Stormwater Peak Flow Calculation for Sub- Sub-
Catchment Area EC2 and PC2



Prepared: P.R. Page No. B-01
Checked: F.M.

Proj. # 21111

Date: 07-Nov-22

Pre-Development CONDITION
Sub-Catchment EC2

Area (m2)

Lawn & Tree 4435.0

Total Area: 4435.0

Post-Development Ccondition:
Sub-Catchment PC2

Area (m2)

Lawn & Tree 2953.0

Total Area 2953.0

LEA Consulting Ltd.
Consulting Engineers
and Planners

Land Use

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC2 & PC2

Proposed Land Use

Existing Land Use



Prepared: P.R. Page No. B-02
Checked: F.M.

Proj. # 21111

Date: 07-Nov-22

Pre-Development Composite Runoff Coefficient "C"
Sub-Catchment EC2

Area (ha) C Composite "C"
0.444 0.25

0.444 0.25

Imperviousness Percent: 0.0

Post-Development Composite Runoff Coefficient "C"
Sub-Catchment PC2

Area (ha) C Composite "C"
0.295 0.25

0.295 0.25

Imperviousness Percent: 0.0

Total Area

Location

LEA Consulting Ltd.
Consulting Engineers
and Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC2 & PC2

Composite "C" Calculation

Location
Lawn & Tree

Lawn & Tree

Total Area:



Prepared: P.R. Page No. B-03 
Checked: F.M.
Proj. # 21111

Date: 07-Nov-22

Rational Formulae: Q = 2.78 CIA (L/s)

Site Area: 0.444 ha
Time of Concentration: 15 minutes as per City Guidelines
Runoff Coefficient : 0.25 Pre-development condition

Rainfall Intensity: I = aTc

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
59.89 80.51 99.17 113.89 127.13 140.69

Peak Flow Rate (L/s):

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
18.45 24.80 30.54 35.08 39.16 43.33

LEA Consulting Ltd.
Consulting Engineers
and Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC2 & PC2

Pre-Development Peak Flow Rates
Calculation

Under existing site conditions (L/s):

Return Period:
Rainfall Intensity (mm/hr):

Return Period:



Prepared: P.R. Page No. B-04 
Checked: F.M.
Proj. # 21111

Date: 07-Nov-22

Rational Formulae: Q = 2.78 CIA (L/s)

Site Area: 0.295 ha
Time of Concentration: 15 minutes as per City Guidelines
Runoff Coefficient : 0.25 Pre-development condition

Rainfall Intensity: I = aTc

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
59.89 80.51 99.17 113.89 127.13 140.69

Peak Flow Rate (L/s):

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr
12.28 16.51 20.34 23.36 26.07 28.85Under existing site conditions (L/s):

LEA Consulting Ltd.
Consulting Engineers
and Planners

Post-Development Peak Flow Rates
Calculation (Uncontrolled)

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE
SUB-CATCHMENT EC2 & PC2

Return Period:
Rainfall Intensity (mm/hr):

Return Period:
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APPENDIX C
Sanitary and Water Demand Calculations



Prepared: P.R.  Page No. C-01
Checked: F.M.
Proj. # 21111
Date: 11-Nov-22

POPULATION CALCULATION

Net Site Area 3923 m2

Number of Townhoses 148 units

Density Population
Type Units (P.P.U)

Residential 0.00
>750 SQF 43 3 129

<=750 SQF 105 1.6 168

Total 297.00

SANITARY FLOW CALCULATION
Harmon Peaking Factor: M=1+14/(4+P0.5)

Peaking Factor 4.08
Average Daily Wastewater Flow 302.8 L/cap/day
Total Actual Domestic Flow 4.25 L/sec

13.00 L/sec

Infiltration Allowance (@ 0.2 L/sec/ha) 0.08 L/sec
Actual Design flow 4.33 L/sec
Standard Design Flow 13.08 L/sec

LEA Consulting Ltd.
Consulting Engineers
and Planners

Sanitary Flow Rate Calculation

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE

Proposed Building

Total Domestic Flow (For less than 1000 person shall be
13.0 L/sec-STD.DWG. 2-5-2, Region of Peel)



Prepared: P.R.  Page No. C-02 
Checked: F.M.
Proj. # 21111
Date: 11-Nov-22

This calculation is following the "Water Supply for Public Fire Protection"
by Fire Underwriters Survey.

Formula: F = 220C√A
where

F = the required fire flow in litres per minute
C = coefficient related to the type of construction.
   = 0.8 for non-combustible construction

STEP 1
BLK A

Area (m2)
1st Floor 1583.0 Not Used
2nd Floor 1585.0 Largest joined floor
3rd Floor 1703.0 Largest joined floor
4th Floor 1508.0 Above Floor
5th Floor 1427.0 Above Floor
6th Floor 1370.0 Above Floor
7th Floor 1311.0 Above Floor
8th Floor 1106.0 Above Floor

A 6649

Therefore, F (l/min)= 14000
STEP 2

Occupancy reduction:
For occupancies with a low contents fire hazard, the reduction rate is 25%,

Therefore: F (l/min)= 10500

Reduction for sprinkler protection:
Using the NFPA sprinkler system, a reduction rate of 30% is used.
Therefore: F (l/min)= 7350

STEP 3
Separation charge:

Charge for the separations on each side:
Charge

0 to 3m 25% 0% West
3.1 to 10m 20% 15% North
10.1 to 20m 15% 15% South
20.1 to 30m 10% 10% East
30.1 to 45m 5%
>45m 0%
Total charge in % 40%
Total charge in l/min 2900

STEP 4
Required Fire Flow: 10000 l/min

or 166.67 l/s
or 2642 US GPM

LEA Consulting Ltd.
Consulting Engineers and
Planners

Water Demand Calculation BLK A

Project: 3016-3032 KIRWIN AVE & 3031 LITTLE
JOHN LANE

According the building stats,
Dated Nov. 12, 2020

Expsure Charge

A = the total floor area in square metres. For non-combustible buildings with
unprotected openings, the areas shall be calculated by taking the largest two
adjoining floors plus 50% of each floor above, up to 8 floors.



Prepared: P.R. Page No. C-03 
Checked: F.M.
Proj. # 21111
Date: 11-Nov-22

297 (See Page C-01)

Average Day Demand Calculation:

Residential Per Capita Demand 280 L/cap/day
Average Day Flow 0.963 L/sec

Peak Hour Demand Calculation:

Residential Per Capita Demand 280 L/cap/day
Peaking Factor 3
Peak Hour Demand 2.888 L/sec

Maximum Day Demand Calculation:

Residential Per Capita Demand 280 L/cap/day
Peaking Factor 2
Maximum Day Demand 1.925 L/sec

Fire Flow for Residential: 166.67 L/sec

Max. Day Demand plus Fire Flow: 168.59 L/sec

Design Water Demand 168.59 L/sec
or 2672.18 US GPM

LEA Consulting Ltd.
Consulting Engineers
and Planners

Project: 3016-3032 KIRWIN AVE & 3031
LITTLE JOHN LANE

Water Demand Calculation

Total Population:



Prepared: F.M. Page No. C-04
Checked: M.D.
Proj. # 21111

Date: 11-Nov-22

Connection Demand Table

WATER CONNECTION

HYDRANT FLOW TEST

Pressure Flow
(kPa) (l/s)

20 332.8
76 63.1

1 0.96 l/s
2 1.93 l/s
3 2.89 l/s
4 166.67 l/s

5 168.59 l/s

HYDRANT FLOW TEST

Actual Wastewater Sewer Effluent (L/s) 4.33

LEA Consulting Ltd.
Consulting Engineers
and Planners

Connection Demand Table

Project: 3016-3032 KIRWIN AVE & LITTLE
JOHN LANE
City Of Mississauga

KIRWIN AVE

Connection Point
Pressure zone of connection point
Total equivalent population to be serviced
Total lands to be serviced

Kirwin Ave
 Zone 2
297 Based on Region of Peel 2020 Criteria
0.392 ha

Average day flow
Maximum day flow

No.

Hydrant flow test location

Minimum water pressure
Maximum water pressure

Standard Wastewater Sewer Effluent (L/s) 13.08

Peak hour flow
Fire flow

Analysis
Maximum day plus fire flow

Total lands to be serviced 0.392 ha

Connection Point Existing 300mm Watermain on Kirwin Ave
Total equivalent population to be serviced 297

Wate Demand
Demand Units

Demand type

Time
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APPENDIX D
Storm Sewer Capacity Assessment
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APPENDIX D-01
Historic Drainage Area Plan 1979
City of Mississauga
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APPENDIX D-02
Historic Design Sheet 1979
City of Mississauga



mnoori
Rectangle

mnoori
Rectangle

mnoori
Rectangle

mnoori
Text Box
DESIGN SHEET (1979)



mnoori
Rectangle

mnoori
Rectangle

mnoori
Rectangle

mnoori
Rectangle

mnoori
Rectangle

mnoori
Rectangle



P r o p o s a l  /  R e p o r t  T i t l e  a n d  I n f o r m a t i o n

C A N A D A  |  I N D I A  |  A F R I C A  |  M I D D L E  E A S T

APPENDIX D-03
Updated Existing Drainage Area Plan for Kirwin



UPDATED EXISTING DRAINAGE AREAS (2022)
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APPENDIX D-04
Updated Design Sheet



3016 Kirwin Ave DATE: 16-Nov-22

LEA Consulting Ltd F.M.

Cooksville Creek F.F.
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MH# MH# A C AxC SUM. A SUM AxC tcf tci tc=tcf+tci i Q=iAC/360 n S D L V Qf t=L/Vx60 Q/Qf

ha ha min min min mm/hr m3/sec % mm m m/sec m3/sec m m min %
0

E1 0.682 0.75 0.51 0.682 0.51 0 15 15 99.2 0.141
E2 0.138 0.62 0.09 0.138 0.09 0 15 15 99.2 0.024
E4 0.266 0.90 0.24
E3 0.057 0.62 0.04

Flow from STM Sewer on  Dundas Street 35.350 19.68 25.77 70.5 3.85 0.43 SUM AxC= 19.68, Q=3840l/s, Tc=25.77 min
4 (MH30) 3 0.290 0.75 0.22 36.783 20.77 0.43 25.77 26.20 69.7 4.02 CONC 0.013 0.79 1050 86.00 2.80 2.43 0.51 0.91

CONC 0.013 0.80 975 91.00 2.68 2.00 0.56
4.43
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4.42
2 CULVERT 0.180 0.75 0.14 37.323 21.17 0.54 26.71 27.26 67.9 3.99 CONC 0.013 0.84 1050 35.97 2.89 2.50 0.21 0.89

CONC 0.013 0.80 975 35.00 2.68 2.00 0.22
4.51
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MH# MH# A C AxC SUM. A SUM AxC tcf tci tc=tcf+tci i Q=iAC/360 n S D L V Qf t=L/Vx60 Q/Qf

ha ha min min min mm/hr m3/sec % mm m m/sec m3/sec m m min %
0

E1 0.682 0.75 0.51 0.682 0.51 0 15 15 99.2 0.141
E2+E3 0.337 0.015

Flow from STM Sewer on  Dundas Street 35.350 19.68 25.77 70.5 3.85 0.43 SUM AxC= 19.68, Q=3840l/s, Tc=25.77 min
4 3 0.290 0.75 0.22 36.588 20.65 0.43 25.77 26.20 69.7 4.013 CONC 0.013 0.79 1050 86.00 2.80 2.43 0.51 0.91

CONC 0.013 0.80 975 91.00 2.68 2.00 0.56
4.431

3 2 0.360 0.75 0.27 36.948 20.92 0.51 26.20 26.71 68.8 4.013 CONC 0.013 0.78 1050 91.00 2.79 2.41 0.54 0.91
CONC 0.013 0.80 975 76.00 2.68 2.00 0.47

4.416
2 CULVERT 0.180 0.75 0.14 37.128 21.05 0.54 26.71 27.26 67.9 3.985 CONC 0.013 0.84 1050 35.97 2.89 2.50 0.21 0.88

CONC 0.013 0.80 975 35.00 2.68 2.00 0.22
4.507

Note: Area from Overcontrolled site is not included in the Accumulated Area so that it does not impact the flow calculation. The overcontrolled flow has been directly included in the flow in all downstream sewers.

E4 0.266 0.90 0.24 0.233 N/A 0.00 0.04 0.94

* Drainage area from Subject Site

5 4 (MH30) 0.948 0.75 0.44 15 15.44 97.5 0.218 CONC 0.013 1.25 400 4.56 1.85

1.011.143 0.87 0.44 15 15.44 97.5 0.236 4.56 1.85 0.233 N/A 109.69

* Controlled Drainage area from Subject Site, post-development conditions.

DEVELOPMENT:

CONSULTANT:

MAJOR DRAINAGE AREA:

SHEET No.:

DESIGNED BY:

CHECKED BY:

City of Mississauga Intensity 10yr = 1010/(tc+4.6)0.78

Pre-Development Condition

Post-Development Condition

MH31 5 CONC 0.013 1.25

0.04

N/A 0.44 0.71 Surcharged

** 10-yr storm flow from the proposed site under existing conditions, using actual runoff coefficient. (i.e. not discounting to 0.5)

400 49.33 1.85 0.233 110.35

4 (MH30)5 CONC 0.013 1.25 400

** Overcontrolled flows based on the 2-year pre-development with C = 0.5 was used for flow from the proposed site under post-development condition. Includes 10-year uncontrolled flow from the subject site under post-development conditions.

*** Cumulative Drainage area does not include controlled/uncontrolled area from the subject site.

*** includes flow from 0.057 ha from the subject site, equivalent to 9.7 L/s

N/A 0.44 0.67400 49.33 1.85 0.233 110.35MH31 5 CONC 0.013 1.25

**

**

*

***

*

*
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APPENDIX D-05
CCTV Report



Project: Dundas Street E and Kirwin Avenue,
Mississauga

Revision HistoryDrawn:

Checked: 

Approved:

M.Skerlan

 

General Notes

Prepared By:
Apr 7, 2022

CB5

Sewerlines
Storm Sewer

Lateral Lines

Sewer not Surveyed

Point Features
CB

Manhole

Project #: 2022-602
CCTV and Flush

Associated With:

Key Map

Map Legend

A.Durante Apr 7, 2022

CB6

Sources:

1. Field inspection was performed on March 31, 2022.
The scope of work included sewer flushing, sewer CCTV
inspections, and invert measurements. 
2. The location of the sewers and direction of flow were
defined based on line-of-sight and judgment of the field
technician.
3. Other buried utilities within the Investigation Limits
are not shown.  

Projection System: NAD 83 UTM ZONE 17N



Pipe Segment ID Street Name Type Upstream MH Downstream MH Length
(m) Material Size (mm)

CCTV
Inspection

Date

CCTV
Survey
Length

CCTV
Reversal

Date

CCTV Rev
Survey
Length

Rim To
Invert
(Inlet)

Rim To
Invert

(Outlet)
Comments

MH31MH30 Kirwin Ave. STM MH31 MH30 CONC 400 31-Mar 58.1m 2.69m 2.71m Survey Complete.

CB1MH31 Kirwin Ave. STM CB1 MH31 CONC 250 31-Mar 5.4m 31-Mar 2.1 0.89m 2.55m Survey abandoned due to offset joint.  Reversal Complete.

CB2MH31 Kirwin Ave. STM CB2 MH31 CONC 250 31-Mar 12.7m 0.85m 2.56m Survey Complete.

MH32MH31 Kirwin Ave. STM MH32 MH31 CONC 250 31-Mar 35.2m 2.56m 1.63m
MH32 is a lot line MH located east of Kirwin Ave, behind the shops in the parking lot.  1 tap
located at 24.7m from DSMH.  Tap services either the roof or floor drain.

CB3MH31MH30 Kirwin Ave. STM CB3 MH31MH30 CONC 250 31-Mar 3.1m 1.37m Survey Complete.

CB4MH33 Kirwin Ave. STM CB4 MH33 CONC 250 31-Mar 3.4m 0.65m 1.08m Survey Complete.

MH33MH31MH30 Kirwin Ave. STM MH33 MH31MH30 CONC 250 31-Mar 15.9m 1.24m Survey Complete.



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: CB1MH31

Upstream MH: CB1

Downstream MH: MH31

USMH DSMH

Rim to Invert: 0.89 m 2.55 m

Rim to Grade:

Pipe Geometry: 250 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info:

Project

Media Date/Time: 31 • Mar • 2022  10:28

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Downstream

Purpose: Sewer System Evaluation Survey

Technology: CCTV

Pre-Cleaning: No Pre-Cleaning

Date Cleaned:

Flow Control:

Length Surveyed: 005.40 m

Weather: Light Rain

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 4131 0000 4131

Pipe Rating (OR): 7 0 7

Rating Index (RI): 3.5 0 3.5

Consequence of Failure:

Ratings

Summary

CB1MH31US DS

CB1 MH31

005.40 m televised

(asset length not specified)

camera direction >

Inspection: CB1 — MH31  [2022 • Mar • 31] Page 1 of 3 Generated: March 31, 2022 10:40 AM

https://www.i2sinc.ca/


Observations
CB1

MH31

cam
era directio

n >
flo

w
 >

Metres Code Clock Value Grade Description Remarks

000.00 AMH Access Point Manhole Starting MH: CB1. Cannot view cb due
to slope

MWL 5% Miscellaneous Water Level

003.20 FL 9 3 Fracture Longitudinal

005.30 JOL 4 Joint Offset Large

005.40 MSA Miscellaneous Survey Abandoned Survey abandoned due to offset joint.

Inspection: CB1 — MH31  [2022 • Mar • 31] Page 2 of 3 Generated: March 31, 2022 10:40 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
CB1. Cannot view cb due to slope

Miscellaneous Water Level at 000.00 m

Fracture Longitudinal at 003.20 m, 9 o'clock Joint Offset Large at 005.30 m

Miscellaneous Survey Abandoned at 005.40 m |
Survey abandoned due to offset joint.

Inspection: CB1 — MH31  [2022 • Mar • 31] Page 3 of 3 Generated: March 31, 2022 10:40 AM



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: CB3MH31MH32

Upstream MH: CB3

Downstream MH: MH31MH32

USMH DSMH

Rim to Invert: 1.37 m

Rim to Grade:

Pipe Geometry: 250 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info:

Project

Media Date/Time: 31 • Mar • 2022  11:17

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Downstream

Purpose: Sewer System Evaluation Survey

Technology: CCTV

Pre-Cleaning: No Pre-Cleaning

Date Cleaned:

Flow Control:

Length Surveyed: 003.10 m

Weather: Light Rain

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 0000 0000 0000

Pipe Rating (OR): 0 0 0

Rating Index (RI): 0 0 0

Consequence of Failure:

Ratings

Summary

CB3MH31MH32US DS

CB3 MH31MH32

003.10 m televised

(asset length not specified)

camera direction >

Inspection: CB3 — MH31MH32  [2022 • Mar • 31] Page 1 of 3 Generated: March 31, 2022 11:20 AM

https://www.i2sinc.ca/


Observations
CB3

MH31MH32

cam
era directio

n >
flo

w
 >

Metres Code Clock Value Grade Description Remarks

000.00 AMH Access Point Manhole Starting MH: CB3. Cannot view CB due
to slope.

MWL 5% Miscellaneous Water Level

003.10 ADP Access Point Discharge Point MH31MH32. Survey Complete.

Inspection: CB3 — MH31MH32  [2022 • Mar • 31] Page 2 of 3 Generated: March 31, 2022 11:20 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
CB3. Cannot view CB due to slope.

Miscellaneous Water Level at 000.00 m

Access Point Discharge Point at 003.10 m |
MH31MH32. Survey Complete.

Inspection: CB3 — MH31MH32  [2022 • Mar • 31] Page 3 of 3 Generated: March 31, 2022 11:20 AM



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: CB4MH31MH32

Upstream MH: CB4

Downstream MH: MH31MH32

USMH DSMH

Rim to Invert: 0.65 m

Rim to Grade:

Pipe Geometry: 250 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info:

Project

Media Date/Time: 31 • Mar • 2022  11:33

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Downstream

Purpose: Sewer System Evaluation Survey

Technology: CCTV

Pre-Cleaning: No Pre-Cleaning

Date Cleaned:

Flow Control:

Length Surveyed: 003.40 m

Weather: Dry - No Precipitation During Survey

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 3100 0000 3100

Pipe Rating (OR): 3 0 3

Rating Index (RI): 3 0 3

Consequence of Failure:

Ratings

Summary

CB4MH31MH32US DS

CB4 MH31MH32

003.40 m televised

(asset length not specified)

camera direction >

Inspection: CB4 — MH31MH32  [2022 • Mar • 31] Page 1 of 3 Generated: March 31, 2022 11:37 AM

https://www.i2sinc.ca/


Observations
CB4

MH31MH32

cam
era directio

n >
flo

w
 >

Metres Code Clock Value Grade Description Remarks

000.00 AMH Access Point Manhole Starting MH: CB4 Cannot view CB due to
slope.

MWL 5% Miscellaneous Water Level

001.40 JOM 3 Joint Offset Medium

003.40 ADP Access Point Discharge Point MH31MH32. Survey Complete.

Inspection: CB4 — MH31MH32  [2022 • Mar • 31] Page 2 of 3 Generated: March 31, 2022 11:37 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
CB4 Cannot view CB due to slope.

Miscellaneous Water Level at 000.00 m

Joint Offset Medium at 001.40 m Access Point Discharge Point at 003.40 m |
MH31MH32. Survey Complete.

Inspection: CB4 — MH31MH32  [2022 • Mar • 31] Page 3 of 3 Generated: March 31, 2022 11:37 AM



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: CB1MH31

Upstream MH: CB1

Downstream MH: MH31

USMH DSMH

Rim to Invert: 0.89 m 2.55 m

Rim to Grade:

Pipe Geometry: 250 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info: Reverse to Upstream.

Project

Media Date/Time: 31 • Mar • 2022  10:41

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Upstream

Purpose: Sewer System Evaluation Survey

Technology: CCTV

Pre-Cleaning: No Pre-Cleaning

Date Cleaned:

Flow Control:

Length Surveyed: 002.10 m

Weather: Light Rain

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 0000 0000 0000

Pipe Rating (OR): 0 0 0

Rating Index (RI): 0 0 0

Consequence of Failure:

Ratings

Summary

CB1MH31US DS

CB1 MH31

002.10 m televised

(asset length not specified)

< camera direction

Inspection: CB1 — MH31  [2022 • Mar • 31] Page 1 of 3 Generated: March 31, 2022 10:49 AM

https://www.i2sinc.ca/


Observations
CB1

MH31

ca
m

er
a 

di
re

ct
io

n 
>

flo
w

 >

Metres Code Clock Value Grade Description Remarks

002.10 AM Access Point Meter Cannot get to reversal point do to offset
joint. Reversal complete.

000.00 MWL 5% Miscellaneous Water Level
AMH Access Point Manhole Starting MH: MH31. Cannot view MH

due to slope.

Inspection: CB1 — MH31  [2022 • Mar • 31] Page 2 of 3 Generated: March 31, 2022 10:49 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
MH31. Cannot view MH due to slope.

Miscellaneous Water Level at 000.00 m

Access Point Meter at 002.10 m | Cannot get to
reversal point do to offset joint. Reversal complete.

Inspection: CB1 — MH31  [2022 • Mar • 31] Page 3 of 3 Generated: March 31, 2022 10:49 AM



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: CB2MH31

Upstream MH: CB2

Downstream MH: MH31

USMH DSMH

Rim to Invert: 0.92 m 1.63 m

Rim to Grade:

Pipe Geometry: 250 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info:

Project

Media Date/Time: 31 • Mar • 2022  10:13

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Upstream

Purpose: Sewer System Evaluation Survey

Technology: CCTV

Pre-Cleaning: No Pre-Cleaning

Date Cleaned:

Flow Control:

Length Surveyed: 012.70 m

Weather: Light Rain

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 0000 0000 0000

Pipe Rating (OR): 0 0 0

Rating Index (RI): 0 0 0

Consequence of Failure:

Ratings

Summary

CB2MH31US DS

CB2 MH31

012.70 m televised

(asset length not specified)

< camera direction

Inspection: CB2 — MH31  [2022 • Mar • 31] Page 1 of 3 Generated: March 31, 2022 10:20 AM

https://www.i2sinc.ca/


Observations
CB2

MH31

ca
m

er
a 

di
re

ct
io

n 
>

flo
w

 >

Metres Code Clock Value Grade Description Remarks

012.70 AMH Access Point Manhole Ending MH: CB2. Survey Complete.

000.00 MWL 5% Miscellaneous Water Level
AMH Access Point Manhole Starting MH: MH31. Cannot view MH

due to slope.

Inspection: CB2 — MH31  [2022 • Mar • 31] Page 2 of 3 Generated: March 31, 2022 10:20 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
MH31. Cannot view MH due to slope.

Miscellaneous Water Level at 000.00 m

Access Point Manhole at 012.70 m | Ending MH: CB2.
Survey Complete.

Inspection: CB2 — MH31  [2022 • Mar • 31] Page 3 of 3 Generated: March 31, 2022 10:20 AM



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: MH31MH30

Upstream MH: MH31

Downstream MH: MH30

USMH DSMH

Rim to Invert: 2.69 m

Rim to Grade:

Pipe Geometry: 400 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info:

Project

Media Date/Time: 31 • Mar • 2022  08:32

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Downstream

Purpose: Sewer System Evaluation Survey

Technology: CCTV

Pre-Cleaning: Light Cleaning

Date Cleaned: 2022-03-31

Flow Control:

Length Surveyed: 058.10 m

Weather: Light Rain

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 3100 3200 3300

Pipe Rating (OR): 3 6 9

Rating Index (RI): 3 3 3

Consequence of Failure:

Ratings

Summary

MH31MH30US DS

MH31 MH30

058.10 m televised

(asset length not specified)

camera direction >

Inspection: MH31 — MH30  [2022 • Mar • 31] Page 1 of 4 Generated: April 1, 2022 7:42 AM

https://www.i2sinc.ca/


Observations
MH31

MH30

cam
era directio

n >
flo

w
 >

Metres Code Clock Value Grade Description Remarks

000.00 AMH Access Point Manhole Starting MH: MH31
MWL 5% Miscellaneous Water Level

035.50 MWL 15% Miscellaneous Water Level

037.30 OBN 5 - 7 20% 3 Obstruction Construction Debris

050.20 TB 10 200 mm Tap Break-in/Hammer

051.50 TB 2 200 mm Tap Break-in/Hammer
052.10 CM 10 - 2 3 Crack Multiple

055.60 ISSRH 4 - 8 20% 3 Intruding Sealing Ring Hanging

058.10 AMH Access Point Manhole Starting MH: MH30. Cannot view MH
due to hanging seal ring.

Inspection: MH31 — MH30  [2022 • Mar • 31] Page 2 of 4 Generated: April 1, 2022 7:42 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
MH31

Miscellaneous Water Level at 000.00 m

Miscellaneous Water Level at 035.50 m Obstruction Construction Debris at 037.30 m, 5 - 7
o'clock

Tap Break-in/Hammer at 050.20 m, 10 o'clock Tap Break-in/Hammer at 051.50 m, 2 o'clock

Crack Multiple at 052.10 m, 10 - 2 o'clock Intruding Sealing Ring Hanging at 055.60 m, 4 - 8
o'clock

Inspection: MH31 — MH30  [2022 • Mar • 31] Page 3 of 4 Generated: April 1, 2022 7:42 AM



Snapshots

Access Point Manhole at 058.10 m | Starting MH:
MH30. Cannot view MH due to hanging seal ring.

Inspection: MH31 — MH30  [2022 • Mar • 31] Page 4 of 4 Generated: April 1, 2022 7:42 AM



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: MH31MH32

Upstream MH: MH32

Downstream MH: MH31

USMH DSMH

Rim to Invert: 1.63 m 2.56 m

Rim to Grade:

Pipe Geometry: 250 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info:

Project

Media Date/Time: 31 • Mar • 2022  09:51

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Upstream

Purpose: Sewer System Evaluation Survey

Technology: CCTV

Pre-Cleaning: Light Cleaning

Date Cleaned: 2022-03-31

Flow Control:

Length Surveyed: 035.20 m

Weather: Light Rain

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 0000 0000 0000

Pipe Rating (OR): 0 0 0

Rating Index (RI): 0 0 0

Consequence of Failure:

Ratings

Summary

MH31MH32US DS

MH32 MH31

035.20 m televised

(asset length not specified)

< camera direction

Inspection: MH32 — MH31  [2022 • Mar • 31] Page 1 of 3 Generated: April 1, 2022 7:44 AM

https://www.i2sinc.ca/


Observations
MH32

MH31

ca
m

er
a 

di
re

ct
io

n 
>

flo
w

 >

Metres Code Clock Value Grade Description Remarks

035.20 AMH Access Point Manhole Ending MH: MH32. Survey Complete.

024.70 TB 2 100 mm Tap Break-in/Hammer

000.00 MWL 5% Miscellaneous Water Level
AMH Access Point Manhole Starting MH: MH31. Cannot view MH

due to slope.

Inspection: MH32 — MH31  [2022 • Mar • 31] Page 2 of 3 Generated: April 1, 2022 7:44 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
MH31. Cannot view MH due to slope.

Miscellaneous Water Level at 000.00 m

Tap Break-in/Hammer at 024.70 m, 2 o'clock Access Point Manhole at 035.20 m | Ending MH:
MH32. Survey Complete.

Inspection: MH32 — MH31  [2022 • Mar • 31] Page 3 of 3 Generated: April 1, 2022 7:44 AM



615 Main Street East
Milton, Ontario L9T 3J2
Phone: 905-699-1065

Owner: City of Mississauga

PSR: MH33MH31MH32

Upstream MH: MH33

Downstream MH: MH31MH32

USMH DSMH

Rim to Invert: 1.24 m

Rim to Grade:

Pipe Geometry: 250 mm (Circular)

Material: Concrete Pipe (non-reinforced)

Lining Method:

Coating Method:

Year Constructed:

Pipe Use: Stormwater Pipe

Total Length: (unspecified)

Asset
Project: 2022-602

Work Order:

Customer: Lea Consulting Ltd.

PO Number:

Additional Info:

Project

Media Date/Time: 31 • Mar • 2022  11:44

Surveyed By: Markus Hirani - I2S inc

Reviewed By:

Camera Direction: Downstream

Purpose: Sewer System Evaluation Survey

Technology:

Pre-Cleaning: No Pre-Cleaning

Date Cleaned:

Flow Control:

Length Surveyed: 015.90 m

Weather: Light Rain

Inspection

Address: Kirwin Ave, Mississauga

Drainage Area:

Latitude:

Longitude:

Elevation:

GPS Accuracy:

Location Code: Secondary Road

Location Details:

Location

Structural O & M Overall

Quick: 0000 0000 0000

Pipe Rating (OR): 0 0 0

Rating Index (RI): 0 0 0

Consequence of Failure:

Ratings

Summary

MH33MH31MH32US DS

MH33 MH31MH32

015.90 m televised

(asset length not specified)

camera direction >

Inspection: MH33 — MH31MH32  [2022 • Mar • 31] Page 1 of 3 Generated: March 31, 2022 11:52 AM

https://www.i2sinc.ca/


Observations
MH33

MH31MH32

cam
era directio

n >
flo

w
 >

Metres Code Clock Value Grade Description Remarks

000.00 AMH Access Point Manhole Starting MH: MH33. Cannot view MH
due to slope.

MWL 10% Miscellaneous Water Level

015.90 ADP Access Point Discharge Point MH31MH30. Survey Complete.

Inspection: MH33 — MH31MH32  [2022 • Mar • 31] Page 2 of 3 Generated: March 31, 2022 11:52 AM



Snapshots

Access Point Manhole at 000.00 m | Starting MH:
MH33. Cannot view MH due to slope.

Miscellaneous Water Level at 000.00 m

Access Point Discharge Point at 015.90 m |
MH31MH30. Survey Complete.

Inspection: MH33 — MH31MH32  [2022 • Mar • 31] Page 3 of 3 Generated: March 31, 2022 11:52 AM
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APPENDIX E
Hydrant Flow Test Data and Watermain Adequacy
Assessment Data



Prepared: F.M. Page No. E-01
Checked: B.H
Proj. # 21111
Date: 07-Nov-22

Hydrant Test Readings (300mm watermain, 3016 Kirwin Ave)
undertaken on June 15, 2017, by Focus Fire Protection

Flow Residual Pressure
0 US GPM 80 psi

1000 US GPM 76 psi
1521 US GPM 74 psi
5274 US GPM 20 psi Focus Fire Protection Estimate

Interpolated
Flow (US GPM) Residual Pressure (psi)

0 80.0
250 79.0
500 78.0
750 77.0
1000 76.0
1250 75.0
1500 74.1
1521 74.0
1600 72.9
1800 70.0

1879.7 68.8
2000 67.1
3000 52.7
4000 38.3
4500 31.1
5000 23.9
5274 20.0

LEA Consulting Ltd.
Consulting Engineers
and Planners

Residual Pressure

Project: Proposed Development
3016 Kirwin Ave, Mississauga
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APPENDIX E-02
Hydrant Test
Classic Fire Protection 2017-06-15
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APPENDIX F
Floodlines Information
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APPENDIX G
Figures and Drawings
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APPENDIX H
Geotechnical and Hydrogeological Investigation
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APPENDIX H-01
Watertight Foundation Letter



DVB Real Estate Investments Inc. 
4918 King St., P.O. Box 1194 
Beamsville Ont. 
L0R 1B0 
 

29/Nov/2022 

 

Attention: Executive Director, Engineering and Construction Services 

c/o Manager, Development Engineering 

 

Dear Sir or Madam, 

I Francesco Bertola, confirm and undertake that I will construct and maintain all building(s) on the 

subject lands at 3016, 3020, 3026, 3032 Kirwin Avenue & 3031 Little John Lane in Mississauga in a 

manner which shall be completely water-tight below grade and resistant to hydrostatic pressure without 

any necessity for Private Water Drainage System (subsurface drainage system) consisting but not limited 

to weeping tile(s), foundation drain(s), private water collection sumps(s), private water pump or any 

combination thereof for the disposal of private water on the surface of the ground or to a private sewer 

connection directly or indirectly or drainage system for disposal directly or indirectly in a municipal 

sewer. 

A letter from a Professional Engineer confirming the design and implementation of a water-tight 

structure shall be provided as part of the site plan approval application. 

 

Francesco Bertola - President 

Name (printed) and Title 

 

francescob@fbhgroup.ca 

Email 

 

 

 

________________________________ 

Signature 

 

I Francesco Bertola, have the authority to bind the corporation 

DocuSign Envelope ID: 93D62692-A6D9-46DA-93C2-D524DE565E9A

mailto:francescob@fbhgroup.ca
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APPENDIX H-02
HYDROGEOLOGICAL ASSESSMENT
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