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1.0 INTRODUCTION 

Sabourin Kimble & Associates (SKA) has been retained by Brock Road Duffins Forest Inc. 

to carry out a Functional Servicing and Stormwater Management Report (FSSR) for 2055 

Brock Road, located within City of Pickering. 2055 Brock Road will be referred to in this 

report as the “subject site”.   

The purpose of this FSSR is to provide municipal servicing information to address 

stormwater management, storm drainage, sanitary drainage, water supply, and grading for 

development of the subject site in support of site plan approval. This report has been 

prepared in keeping with the criteria and constraints outlined by the following previously 

approved reports: 

• Environmental Servicing Plan Update for the Duffins Precinct, Southern Lands, City 

of Pickering prepared by Sernas Associates (November 2012) 

• Functional Servicing and Stormwater Report (FSSR) for the Kindwin Lands, City of 

Pickering, prepared by Sernas Associates (December 2012) 

• Stormwater Management Report for the Kindwin Lands, City of Pickering, prepared 

by GHD Inc. (February 2015) 
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2.0 STUDY AREA 
 
The subject site is located in the City of Pickering, Regional Municipality of Durham.  The 

aforementioned previous servicing studies conducted by The Sernas Group for the 

development of the Duffins Precinct and the FSSR for the proposed Kindwin Lands 

determined the servicing potential of the subject site. Additionally, the SWM report for 

Kindwin Lands was consulted for all specific stormwater management requirements. The 

subject site is bounded by Usman Road to north, East Duffins Creek to the east, West 

Duffins Creek to the south and Brock Road to the west. 

Figure 1 – Study Area, shows the location of the study area with reference to the 

surrounding land parcels including the road pattern, development areas, and limits of 

development. 

Based on the proposed site plan for the subject site, this land will be developed as one high-

rise complex and 44 townhouse units.  
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3.0 STORM DRAINAGE 

3.1 Existing Site Drainage 

The Subject Site is approximately 1.3 hectares in size and is located within the West Duffins 

Creek subwatershed. Under existing conditions, approximately 0.89 hectares drain 

southeasterly directly to the West Duffins Creek.  The remaining portion of the site (0.42 

hectares) drains northerly towards the existing subdivision, which drains to the East Duffins 

Creek.  Please refer to Figure 2 for an illustration of the existing drainage.  

3.2 Post Development Conditions 

It was established in the aforementioned ESPU that the subject site should direct all roof 

drainage towards the existing wetland located southeast of the property limit to meet the 

water balance requirements. It was also determined that the SWM pond designed for the 

Kindwin Lands would be sized to accept the minor system drainage from the subject site 

and that the major system drainage would be conveyed directly from the subject site to the 

West Duffins Creek. This was further confirmed by the Stormwater Management Report for 

the Kindwin Lands. See Appendix A for the Storm Design Sheet. 

A total roof drainage area of 0.52 hectares is available to be (0.26 hectares from the high-

rise and 0.26 hectares from the townhomes) directed via a clean water collector (CWC) 

system to the existing wetland at the southeastern limit of the development. To avoid point 

source contributions to the wetland, a plunge pool and flow spreader are proposed for the 

outfall of the CWC. The remainder of the minor system drainage will be conveyed to the 

existing Kindwin SWM pond per the assumption made by the ESPU for Kindwin lands. Also 

in keeping with the ESPU, all major system flows will be directed directly to the West Duffins 

Creek as overland flow as per Figure 3. See Section 4.0 for further details. 

3.3 Service Connections 

The foundation drains for the townhouse dwellings and high-rise complex will be connected 

to the CWC.  All storm service connections will be constructed in accordance with municipal, 

regional and Ontario Building Code standards.  As previously mentioned, all roof leaders will 

also be connected to the CWC.  
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4.0 STORMWATER MANAGEMENT 

4.1 General 

The stormwater management criteria for the subject site was established by the previous 

FSSR and SWM Brief for the Kindwin Lands, as previously mentioned. The criteria outlined 

in these reports was in keeping with the City of Pickering and the Toronto and Region 

Conservation Authority (TRCA) criteria at the time of their approval. 

Under proposed conditions, the subject site will ultimately drain to the West Duffins Creek. 

All minor system flow will be conveyed to the existing stormwater management pond 

servicing the Kindwin Lands, which then discharges to West Duffins Creek. Major system 

flows will be conveyed directly to the creek, as specified in the Stormwater Management 

Report for the Kindwin Lands. The drainage from all roofs and foundations will be collected 

into a clean water collector and discharge to the existing wetland.  

The existing Kindwin stormwater management pond has been designed to provide sufficient 

permanent pool and extended detention volumes to meet the quality and erosion control 

requirements for the tributary drainage area, which is inclusive of the subject site.  Since the 

West Duffins Creek has no quantity control requirements, all flows above the erosion flow 

will be discharged directly from the subject site to the creek. Preliminary calculations based 

on the rational method have been completed and the estimated overland flow to the Duffin 

Creek under the 100 year storm-event is 0.144 m3/s. Calculations for the overland peak flow 

have been included in Appendix A and excerpts from the Kindwin SWM report have been 

included in Appendix B. 

4.2 Regional Floodline 

The Regional Flood line was obtained from the TRCA for the West Duffins Creek Tributary 

adjacent to the subject site and was overlayed onto SKA’s existing ground-based 

topographic information. As shown on Figure 4 – Revised Regional Floodline, the TRCA 

Regional Floodline conflicted with the ground-based topographical information. To increase 

the accuracy of this floodline, the MIKE flood model output for this section of the West 

Duffins was obtained from the TRCA to determine the Regional water surface elevation 

adjacent to the subject site, which was found to be 85.20m.The more accurate “SKA revised 

Regional Floodline” was then plotted onto Figure 4 as well, and the 10m hazard buffer was 

regenerated to show that all proposed works are outside of this buffer. 
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4.3 Water Balance 

As outlined in the detailed water balance assessment (section 3.4.6 of the ESPU), the 

infiltration volumes were calculated for the pre-development and post-development 

conditions at a regional scale which was inclusive of all the southern lands of Duffins 

Precinct. The total infiltration deficit (11,600 m3/a) was then pro-rated for each property (i.e. 

the total target multiplied by the area of the property divided by total area of all 3 

development blocks). The post-development infiltration target for 2077/2095 Brock Road 

and 2055 Brock Road (the subject site) were estimated to be 5,765 m3/a and 1,240 m3/a 

respectively. An excerpt from the ESPU has been included in Appendix B. However, the 

ESPU identified that 2077 Brock Road would be responsible for providing the required 

infiltration volume for 2055 Brock Road on-site in addition to providing their respective 

infiltration volume. This compensation was predicated on 2055 Brock Road directing all 

available roof runoff (0.42ha) to the wetland located southeast of the subject site. 

Per the TRCA’s request, an additional 30% of roof area can be directed towards the wetland 

as a contingency measure. Based on the detailed design SWM brief for the Kindwin lands, a 

total roof area of 0.32ha was required to be directed to the wetland and an additional 30% 

area would equate to 0.42ha. The proposed roof area available within the subject site is 

0.52ha, therefore the 30% additional contributing area is possible to be directed to the 

wetland. This will be evaluated further at detailed design. Calculations for the roof top 

contributing drainage area is provided in Appendix A. 

5.0 SANITARY DRAINAGE 

5.1 Existing Conditions 

Existing sanitary sewers are located on Usman Road.  Sanitary drainage from the Study 

Area will drain to the 300mm sanitary sewer on Usman Road which was sized to 

accommodate sanitary drainage from this site.  The sanitary sewer along Usman Road 

drains sanitary sewage to an existing trunk sewer located beneath Brock Road which is 

immediately to the west of the Study area.  
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5.2 Proposed Sanitary Servicing 

5.2.1 Design Flow 

In accordance with Region of Durham design guidelines, residential sewage flows shall be 

calculated on the basis of the following for residential areas 

• Residential Average Flow – 364 litres/person/day 

• Commercial Flow – 180,000 litres/gross floor area ha/day 

• Infiltration – 22,500 litres/gross hectare/day when foundation drains are not 

connected to the sanitary sewer.  Calculated on the number of gross hectares of 

residential lands tributary to the sanitary sewer systems. 

All sanitary sewers shall be sized to handle the theoretical daily peak flow, where the 

peaking factor for sanitary drainage is calculated as follows: 

Peaking Factor, KH =  1 +    14__  
4 + P1/2  

Where,  P is population in thousands 

KH is the Harmon peaking factor, maximum of 3.8 and minimum of 1.5 

The number and type of housing units within this development is known, therefore the 

calculation of population for the proposed development shall be based on the following: 

Table 1: Population Densities - Known Lot Configurations 

Type of Housing Persons Per Unit Resultant Populations 

Townhouses 3.0 3 * 44 = 132 

Apartments 

1 Bedroom 1.5 1.5 * 189 = 283 

2 Bedroom 2.5 2.5 * 159 = 398 

3 Bedroom 3.5 3.5 * 24 = 84 
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Based on the design flow, the minimum sewer size and gradient are calculated using 

Manning’s Formula on the basis of full flow pipes. The sewer infrastructure located internal 

to the site will be privately owned and maintained with a control manhole located close to 

the where the sewer connects to the municipal sewer on Usman Road. 

Sanitary servicing will be provided by proposed private local sanitary sewers within the 

common element roadway. The proposed sewers will drain to the existing 300mm diameter 

sanitary sewer on Usman Road. See Appendix C for the Sanitary Design Sheet. 

5.3 Service Connections 

Residential sanitary service connections will be constructed in accordance with regional and 

Ontario Building Code standards.  In particular, all sanitary sewer service connections 

where multiple units will be serviced by one connection will be 200mm in diameter, minimum 

2.0% gradient and a minimum of 2.0m deep, townhouse dwellings that require individual 

service connections shall be 100mm in diameter, minimum 2.0% gradient and minimum 

2.0m depth.  Connections to the main sewer shall be made with an approved manufactured 

tee or approved saddle. 
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6.0 WATER SUPPLY 

6.1 Existing Water Supply Infrastructure 

Water servicing for the proposed development will be provided by the Ajax Water Supply 

Plant. Water servicing for the site will be supplied from an existing 200mm watermain along 

Usman Drive which is fed by the existing 400mm watermain under Brock Road. The 

external watermain on Usman Road has been sized to service this development site and 

separate existing water service and fire supply plugs have been provided to the sites 

property line. 

6.2 Proposed Water System 

Proposed watermain servicing is illustrated in Figure SS – Preliminary Site Servicing Plans 

(located in back Pocket).  The water distribution system shall be designed to meet Regional 

standards within the Subject Site for residual pressure under maximum hourly demand 

(40psi) as well as maximum daily demand plus fire flow (20psi).  Proposed water mains 

shall be sized during detailed engineering design to meet water usage with adequate flow 

and adequate residual pressure.  The water service and fire service will connect to the 

existing watermain plugs provided on Usman Road at the sites northern boundary. The 

water service provided will pass through a water meter complete with a backflow preventer 

before residential distribution.   

6.3 Service Connections 

Minimum sized service connections will be used in accordance with Region of Durham 

standards.  All service connections to private properties for freehold residential dwellings 

shall be a nominal size of 19mm diameter type “K” copper water mains. Service connections 

for multiple family dwellings shall be sized to provide capacity equivalent to a 19mm 

diameter connection to each unit. Service connections for the residential blocks, and 

commercial areas shall be sized according to the intended use. 



13 
 

Functional Servicing Report Sabourin Kimble & Associates Ltd. 
2055 Brock Road, Pickering 

 
 
 

7.0 SITE GRADING 

In accordance with road design grading criteria, the minimum desirable gradient on all 

roadways is 0.5%, and the maximum gradient on all roadways is 5.0%.  Lot grading criteria 

requires a minimum swale grade of 2% and the maximum swale grade of 5.0%.  

Road and parking structure grading has been designed to ensure all drainage is self 

contained and directed to appropriate storm sewer catchment devices. To contain 5 year 

storm site drainage the proposed ground level is elevated above the external existing 

grades on the south and west sides of the site which require several retaining walls. To 

convey overflow in excess of the 5 year storm, two drainage routes hare proposed. See the 

preliminary site Grading Plan, Figure GR located in the back pocket. 
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8.0 SEDIMENTATION CONTROL MEASURES 

There is existing residential properties and open space adjacent to the subject site.  These 

environmental features and residential properties must be adequately protected from 

damage due to sedimentation runoff during construction. 

During construction of any portion of the subject site, adequate erosion and sedimentation 

controls must be implemented to safeguard them against potential damage.  In support of 

the detailed design for any development proposal, a comprehensive construction erosion 

and sedimentation control plan should be prepared in accordance with Pickering design 

standards.  Works such as diversion swales, controlled stripping/earthworks practices, 

undisturbed buffers, rock check dams and catchbasin/storm sewer sediment traps should be 

implemented.  In support of the erosion and sedimentation control plan, a Construction 

Management Plan and maintenance protocol should also be established. 

The construction implementation plan and maintenance protocol should be completed in 

accordance with the Erosion and Sedimentation Control Guideline for Urban Construction, 

December 2006, which was created in cooperation with the greater Golden Horseshoe Area 

Conservation Authorities. 

Sedimentation control practices will be implemented for all construction activities within the 

subject site, including during tree removal, topsoil stripping, underground sewer 

construction, road construction and house construction.  Sedimentation control measures 

are to be installed and operational prior to any construction activity, and are to remain in 

place until such time that the residential dwellings are constructed and the lot grading 

complete with established sod. 
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9.0  UTILITIES 

Utilities will be provided to the site by extending services from Brock Road to the east or 

Usman Road to the south or by adding additional infrastructure if it is required.  Locations of 

services will be determined by the respective utility companies for hydro, gas, Bell, cable, 

etc. 
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10.0  CONCLUSIONS 

Based on the information we have reviewed concerning this site, we find that the grading 

and servicing of the proposed development can be completed while generally adhering to 

the applicable Municipal and Regional standards. 

The Site can be serviced using existing storm and sanitary sewers which have been sized 

and constructed to receive runoff from the proposed development. Domestic and Fire water 

supply services can be provided by the existing watermains located on Brock Road and 

Usman Road. 

The site can be graded to contain site drainage with a limited amount of encroachment on 

the property to the south and will not exceed the maximum or minimum permissible grades. 

Overall the site will be in a cut condition. 

Storm water management will be provided by an existing SWM pond located downstream of 

the site. The existing SWM pond was sized to handle the minor system runoff from the site.  

The major system flows will discharge directly to the Duffins Creek. The water balance and 

infiltration will be completed using LID design to match pre-development conditions. A clean 

water collector will convey rooftop drainage from all roof areas within the subject site and 

discharge them to a plunge pool and flow spreader at the east limit of the property, providing 

supplemental drainage to the existing wetland feature. 
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Appendix A   

Storm Design Sheet 



PROJECT TITLE:
PROJECT No.:
CLIENT:
ISSUED FOR:
NOTES, STANDARDS AND DESIGN INPUT PARAMETERS

Captured Overland Flow = Q(100yr) - Q(5yr) IDF Parameters:
Inlet Time (mins): 10.00 Storm: A B C I YR =    A
Run-off Coefficients: Paved Areas 0.85 5 - Year 1082.901 6.007 0.837 (t + B)C

25 - Year 1581.718 6.007 0.848
100 - Year 2096.425 6.485 0.863

PROPERTY Upstream Downstream A x R Acc. AR t I (5yr) Q (5yr) I (25yr) Q (25yr) I (100yr) Q (100yr) Type Pipe Grade Capacity Length Velocity Time Total Time Capacity

Manhole Manhole This Section 
(ha) (ha) (min) (mm/hr) (l/s) (mm/hr) (l/s) (mm/hr) (l/s) (mm) (%) (l/s) (m) (m/s) (min) (min) (%)

2055 Brock Road 1 ExMH 0.408 0.408 10.00 115.82 131.26 175.42 198.82 252.79 286.49 131.26 CONC 450 1.00 297.43 45.5 1.81 0.42 10.42 44%

STORM SEWER DESIGN SHEET
5 - YEAR STORM

PICKERING TOWNSHIP - REGION OF DURHAM
DATE: OCTOBER 2021

Developent Capture (ha)

A

0.48

Q(design)  
(l/s)

2055 Brock Road
19:411
Brock Road Duffins Forest Inc.
Second Submission FSSR



A 715.076 1082.901 1581.718 2096.425
B 5.262 6.007 6.007 6.485
C 0.815 0.837 0.848 0.86

Intensity (mm/hr) 77.57 106.31 150.62 186.69

Time of Concentration = 10.000 min

Proposed
Impervious 0.48 0.85
Total 0.48 0.85

5-year Intensity = 106.312 mm/hr
5-year flow = 0.120 m3/s

100-year Intensity = 186.695 mm/hr
Correction Factor = 1.250

100-year flow = 0.265 m3/s

Overland Flow (Q100 - Q5) = 0.144 m3/s

2-year 5-year 25-year

05/10/2021

Area (ha) Runoff 
Coefficient

Major Overland Flow
2055 Brock Road
City of Pickering

100-yearStorm Intensity 
Curve



19:411
2055 Brock Road
Water Balance - Clean Water Collector Contributing Drainage

Water Balance Runoff Volume Targets Taken from Kindwin Report
Total Runoff Volume Required = 10070 m3/a
Total Area for Runoff to Wetland from Kindwin Lands = 7511 m3/a
Impervious Runoff Factor 788 mm/a
Remaining Area for Runoff to be provided from 2055 Brock Road = 2559 m3/a

Roof Drainage Area Required from 2055 Brock Road = 0.32 ha
Proposed Roof Drainage Area from 2055 Brock Road = 0.52 ha
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Appendix B   

Excerpts from Relevant Studies 
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Appendix C   

Sanitary Design Sheet 

 



PROJECT TITLE:
PROJECT No.:
CLIENT:
ISSUED FOR:
NOTES, STANDARDS AND DESIGN INPUT PARAMETERS

Densities (persons/unit): Harmon Peaking Factor: Design Flows: Note:
3.5 Maximum: 3.8 364 L/person/day
3.0 Minimum: 1.5 22.5 m3/gross ha/day
1.5 Formula: K H =    1 + 14 180 m3/gross floor area ha/day
2.5 (4 + P)1/2 0.5 of gross lot area
3.5 where; K H= Harmon Peaking Factor 112 m3/gross ha/day
4.5 P = Population in Thousands 180 m3/gross ha/day

PROPERTY STREET Upstream Downstream Type Pipe Grade Capacity Length Velocity Capacity

Manhole Manhole 1 Bed 2 Bed 3 Bed (mm) (%) (l/s) (m) (m/s) (%)

Kindwin MH-18-0116 MH-18-0115 42 102.00 453 0.453 3.80 7.25 0.00 0.00 0.00 0.00 6.65 6.65 8.62 0.00 0.00 0.00 6.65 6.65 15.87 PVC 300 0.28 51.17 100.70 0.72 0.76 0.04 31%

Brock Rd Duffins Forest 2055 Brock Rd PLUG3A MH-18-0115 0.10 1.31 44 189 159 24 897 0.897 3.80 14.36 0.34 0.00 0.00 0.00 6.65 6.65 8.62 0.00 0.00 0.00 6.75 6.75 23.32 PVC 200 1.00 32.80 100.70 1.04 0.76 0.28 71%

Kindwin MH-18-0115 MH-18-0114 0 1.350 3.71 21.11 0.00 0.00 0.00 0.00 6.65 19.95 25.86 0.00 0.00 0.00 6.65 20.05 46.97 PVC 300 0.31 53.84 100.70 0.76 N/A 87%

Commercial 
Flow (L/s)

Residential 
Flow (L/s)

                   - 4 Bedrooms or Larger

Section 
Area (ha)

Industrial Flow 
(L/s)

Total 
Section 

Area (ha)

Total 
External 

Flow (L/s)

Cummulative 
External Flow 

(L/s)

Cummulative 
Area (ha)

RESIDENTIAL

Change in 
Velocity 

(m/s)

Down-
stream 
Velocity 

(m/s)

Cummulative 
Area (ha)

Total Design 
Flow (L/s)

Commercial Flow

Section 
Area (ha)

Section 
Population

Cummulative 
Population 

(thousands)

Unplanned 
Land (ha)

2055 Brock Road, Pickering 
19:411
Brock Road Duffins Forest Inc.
Second Submission FSSR

                   - 3 Bedroom

Single Family, Semi-Detached Residential 

Apartments - 1 Bedroom
                   - 2 Bedroom

Section 
Area (ha)

Gross 
Floor 

Area (ha)

Cummulative 
Gross Floor 

Area (ha)
Single Family Units

Institutional Flow
Industrial Flow

Apartment Units
Harmon 
Peaking 
Factor

Townhouse 
Units

Institutional 
Flow (L/s)

INDUSTRIAL

Total 
Cummulative 

Area (ha)

TOTAL AREA AND FLOWS

Residential Flow
Townhouse, Multi-Family Residential

Section 
Area (ha)

Cummulative 
Area (ha)

Infiltration 
Flow (L/s)

Floor Space Index

EXTERNAL FLOWS

PVC pipe is manufactured in metric dimensions, therefore, the pipe 
diameter stated is used to calculate capacity and velocity.  However, since 
concrete pipe is manufactured in imperial dimensions, standard imperial 
equivalent sizes for the diameter stated have been used to calculate 
capacity and velocity. 

PREPARED BY:ENGINEER'S SEAL
SANITARY SEWER DESIGN SHEET

PICKERING TOWNSHIP - DURHAM REGION
DATE: OCTOBER 2021

PIPE DESIGNCOMMERCIAL

Infiltration Flow

INSTITUTIONAL
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