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Statement of Conditions 

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

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

1.1 Background 

Cole Engineering Group Ltd. (Cole Engineering) was retained by Time Development Group to prepare a 
Functional Servicing and Stormwater Management (FSR / SWM) Report in support of a Draft Plan of 
Subdivision and Site Plan application for a proposed residential development, in the City of Mississauga. 
The purpose of this report is to provide site-specific information for the City’s review with respect to the 
proposed roadway and Avenue infrastructure required to support the proposed development regarding 
stormwater drainage, sanitary sewers and water supply. 

We have obtained information from the City regarding existing storm, sanitary and water services on 
Crestwood Road for where it is anticipated the proposed development will connect to.  

The following documents were also reviewed: 

 Plan and profile Drawing No. 22637-D, prepared by Region of Peel., dated March 1993; 

 Plan and profiles Drawing No. 23125-D and 23126-D,  prepared by Region of Peel., dated July 
1999; 

 Plan and profiles 36374-D, prepared by Skira & Associates Ltd., dated June 2005; 

 Plan and profiles 31929-D, prepared by Urban Ecosystems Ltd., dated June 1998; 

 Topographic survey prepared by KRCMAR Surveyors Ltd., dated July 5, 2016; and, 

 Site plan and site statistics prepared by AJ Tregebov Architect, dated May 2017. 

1.2 Site Description 

The subject development site is 2.57 ha in area and, is located on the south side of Derry Road West. The 
closest intersection is at Derry Road West and McLaughlin. 

The site is bound by Derry Road West to the north, and existing residential properties on the east, south 
and west. The site currently consists of two existing residential dwellings; 390 and 376 Derry Road West, 
which will be demolished to facilitate the proposed development.  

Refer to Figures FIG 1 and FIG 2 in Appendix A for the location and aerial plans of the site. 

The site is located in an urban area in the City of Mississauga with a network of municipal infrastructure 
including roads, sewers, watermains and utilities available to service the proposed development. 

2 Site Proposal 

The proposed subdivision will include 126 townhouse units and two commercial buildings with proposed 
laneways within the site to gain access to the residential and commercial developments. The proposed 
laneways will consist of a 6.0 m wide road width throughout the entire site. Refer to the Site Plan in 
Appendix A. 
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3 Terms of Reference and Methodology 

3.1 Terms of Reference 

The Terms of Reference used for the scope of this report were based on current Region of York 
Transportation and Works Department Water and Wastewater Branch Standards and the Town of 
Richmond Hill Standards and Specifications Manual. 

3.2 Methodology: Stormwater Drainage and Management 

The following report provides a review of the pre- and post-development site conditions and comments 
on opportunities to reduce post-development peak flows. Other requirements set by the City of 
Mississauga, Ministry of the Environment and Climate Change (MOECC), and Credit Valley Conservation 
Authority (CVC) will also be discussed. The following SWM criteria are to be applied: 

Water Quantity 

Post-development peak flows for all storms up to and including the 100-year event should be controlled 
to pre-development rates.  
 
Water Quality 

Enhanced Level 1 Protection, with a long-term average removal of 80% of the Total Suspended Solids 
(TSS) must be achieved on an annual loading basis.  
 
Water Balance  

Runoff resulting from a 3 mm rainfall event must be retained on-site through the use of Low Impact 
Development (LID) practices including infiltration, evapotranspiration and/or water reuse measures.  

3.3 Methodology: Sanitary Discharge 

The sanitary sewage discharge from the site will be determined using sanitary sewer design sheets that 
consider the land use and building statistics as supplied by the design team. The calculated values provide 
peak sanitary flow discharge with infiltration considerations. 

The estimated sanitary discharge flows from the proposed site will be calculated based on the criteria 
shown in Table 3.1 below. 

Table 3.1 Sanitary Flows 

Usage Design Flow Units Persons Per Unit 

Residential  302.8 Litres / Person / Day 

ROW dwellings = 175 Persons/ha 

Single Family Dwellings = 50 
Persons/ha 

Commercial 302.8 Litres / Person / Day 50 Persons/ha 

Based on the calculated peak flows, the adequacy of the existing infrastructure to support the proposed 
development will be discussed. 
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3.4 Methodology: Water Usage 

The domestic water usage will be calculated based on the Region’s standards.  

Specifically, the proposed water system will be designed to satisfy the following demand conditions: 

 Average consumption rate; 
 Max day factor; and, 
 Peak hour factor. 

The domestic water usage was based on the Region’s design criteria for water demand and is summarized 
in Table 3.2 below. 

Table 3.2 Water Usage 

 Usage Water Demand Units 

 

 

Residential  

Average 
Consumption Rate 

280 Litres / Capita / Day 

Max Day Factor 2.0 Litres / Capita / Day 

Peak Hour Factor 3.0 Litres / Capita / Day 

 

 

Commercial 

Average 
Consumption Rate 

300 Litres / Employee / Day 

Max Day Factor 1.4 Litres / Employee / Day 

Peak Hour Factor 3.0 Litres / Employee / Day 

Fire suppression flow calculations were undertaken in accordance with the Region fire suppression 
standards. Pressure and flow testing to determine the adequacy of the existing watermain to support the 
proposed development with fire suppression in accordance with the Fire Underwriters Survey (FUS) 
Guidelines will be discussed in the subsequent Section 6 Water Supply System. 

4 Stormwater Management and Drainage 

4.1 Design Criteria 

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

 Post-development peak flows for all storms up to and including the 100-year event should be 
controlled to pre-development rates as per the City’s standards; 

 Stormwater should be treated to Enhanced (Level 1) Protection Levels as defined in the Ministry 
of Environmental (MOE) SWMPD Manual as per the CVC requirements; 

 Minimum on-site retention of 3 mm of runoff through infiltration, evapotranspiration and/or re-
use; and, 

 The City’s Intensity-Duration-Frequency (IDF) data is to be used for analysis. 
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4.2 Existing Conditions 

Under existing conditions, the subject site (2.57 ha) is currently occupied by two residential dwellings, 376 
and 390 Derry Road West, in the City of Mississauga. Major flows from the site are conveyed overland, 
with the majority of the site (2.49 ha) draining south through neighbouring residential properties into the 
existing 825 mm diameter storm sewer on Oaktree Circle. A small portion of the site (0.08 ha) drains 
through neighbouring residential properties to the southeast into a 750 mm diameter existing storm 
sewer on Arrowsmith Drive. The existing storm sewers ultimately converge and discharge stormwater 
through a 1050 mm diameter on Arrowsmith Drive from the subdivision into the local storm sewer 
network. The existing drainage area plan is illustrated in Figure DAP-1 provided in Appendix B.  
 
Composite runoff coefficients were calculated for each pre-development drainage area using runoff 
coefficient values for 0.25 for pervious and 0.9 for impervious land use types. A time of concentration of 
15 minutes was used in accordance with the City’s design criteria. Input parameters used to model the 
pre-development conditions are summarized in Table 4.1.  
 

Table 4.1 Target Input Parameters 

Catchment Drainage Area (ha) C  Tc (min) 

A1 Pre 2.49 0.30 15 

A2 Pre 0.08 0.25 15 

Total 2.57 0.30 15 

 
Rational Method calculations were performed using the City’s Intensity-Duration-Frequency (IDF) data in 
order to determine the peak runoff rates resulting from pre-development site conditions. The peak runoff 
rates provided in Table 4.2 below will be used as the target release rates from the subject site during each 
storm event. Detailed pre-development flow calculations are included in Appendix B.  
 

Table 4.2 Target Peak Flows 

Catchment 

Peak Flow Rational Method 

(L/s) 

2-year 5-year 10-year 25-year 50-year 100-year 

A1 Pre 124.0 166.7 205.3 235.8 263.2 291.2 

A2 Pre 3.5 4.6 5.7 6.6 7.3 8.1 

Total  127.4 171.3 211.0 242.3 270.5 299.4 

4.3  Proposed Conditions  

4.3.1 General  

The proposed site will consist of 126 townhouses, a commercial building with adjacent parking lot and 
multiple laneways. Based on the proposed grading scheme of the site, the new development will comprise 
a total of three internal drainage areas. Drainage Area A1 Post and A2 Post will be discharged at a 
controlled rate into the existing storm sewer on Oaktree Circle. A 0.05 ha portion of the site, A3 Post, will 
drain uncontrolled via overland flow to Derry Road West. A temporary 710 mm diameter culvert is 
proposed along Derry Road West, running the length of subject site, to replace the existing roadside ditch. 
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The proposed culvert was sized to accommodate the same flow capacity that was available within the 
existing ditch. See FlowMaster outputs in Appendix B for details.      
 
Composite runoff coefficients were calculated for each drainage area using a runoff coefficient of 0.90 for 
impervious areas, and 0.25 for pervious areas. Post-development drainage areas and runoff coefficients 
are illustrated in Figure DAP-2 found in Appendix B. The relevant drainage parameters of the post-
development drainage areas are provided in Table 4.3 below.   
 

Table 4.3 Post-Development Input Parameters 

Drainage Area Drainage Area(ha) Composite C Tc(min.) 

A1 Post  2.138 0.78 15 

A2 Post  0.385 0.66 15 

A3 Post 0.048 0.42 15 

4.3.2 Quantity Control 

In order to meet the City’s design criteria, post-development peak flows from each storm event must be 
controlled to the corresponding pre-development release rates. Modified Rational Method calculations 
were completed to determine the peak flows for each storm event. Results for the minor system storm 
event (5-year) up to the major system storm event (100-year) are summarized in Table 4.4 below. The 
detailed post-development quantity control calculations are provided in Appendix B. 
 

Table 4.4 Post-Development Quantity Control 

Storm 
Event 

Target 
Flows 

(L/s) 

Release 
Rate 
From 

Orifice 
#1 (L/s) 

Underground 
Storage Used 

(m³) 

Release 
Rate 
From 

Orifice 
#2 (L/s) 

Overland 
Flow 
Rate  

(L/s) 

Super 
Pipe 

Storage 
Used 
(m³) 

Uncontrolled 
Release Rate 

(L/s) 

Total 

Release 
Rate 
(L/s) 

2-
year 

127.4 6.9 36.5 

161.0 

0 145.8 3.4 127.4 

5-
year 

171.3 7.9 52.6 5.8 194.7 4.6 171.3 

10-
year 

211.0 9.1 66.4 44.4 239.3 5.6 211.0 

25-
year 

242.3 9.9 78.0 74.9 274.3 6.4 242.3 

50-
year 

270.5 10.8 88.3 102.3 306.0 7.2 270.5 

100-
year 

299.4 11.8 98.9 130.4 338.5 8.0 299.4 
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The quantity control criteria, as per the City’s standards, require that post-development flows for all storm 
events be controlled to pre-development levels. Quantity control storage volume is to be provided by an 
underground storage facility located below a landscaped green space in drainage area A2 Post, and 
oversized storm sewers located below the roadway in drainage area A1 Post.   
As shown in Table 4.4, the maximum required storage in drainage area A2 Post during a 100-year storm 
event is 98.9 m³, which will be achieved through the use of 49 StormTech SC-740 (or approved equivalent) 
underground storage chambers. A 75 mm diameter orifice plate is proposed to be installed downstream 
of the proposed StormTech underground storage facility at MH13, therefore maximizing the available 
storage in the chambers.  
 
A second orifice control, consisting of a 210 mm diameter orifice control plate, is proposed to be installed 
on the downstream side of MH3, in order to control post-development discharge to the 5-year 
predevelopment target rate prior to discharging into the existing storm sewer on Oaktree Circle. Discharge 
not conveyed within the proposed storm sewer network will be conveyed through the overland flow route 
towards Oaktree Circle. The proposed 1500 mm diameter over-sized storm sewer will provide the 
remaining storage required to attenuate the differences in peak flows, therefore providing up to an 
additional 447.3 m³ storage available on site. The proposed stormwater management system in 
conjunction with the proposed grading and servicing retains enough runoff volume on site in order to 
reduce the post-development peak flows from the entire site to the pre-development peak flow targets. 
All detailed calculations related to quantity control can be found in Appendix B. 

4.3.3 Stormwater Quality Control 

Stormwater treatment must meet Enhanced (Level 1) Protection as defined by the Ministry of the 
Environment and Climate Change’s (MOECC) 2003 Stormwater Management Planning and Design 
(SWMPD) Manual. Quality control is to be provided by a combination of rooftop and landscaped areas, as 
well as the use of two (2) OGS units and Isolator Row located in the storage chambers. Runoff from 
rooftops and landscaped areas is considered inherently ‘clean’ as these areas will not be exposed to oil 
and grit. Runoff from the asphalt/pavement areas of A2 Post will be treated using a combination of a 
StormTech Isolator Row and Contech CDS unit, PMSU2015_4 (or approved equivalent) prior to discharging 
into the storm sewer network on the subject site. An additional Contech CDS unit, PMSU3030_6 (or 
approved equivalent) will be located upstream of the connection to the municipal storm sewer system, 
therefore treating runoff from all asphalt/pavement located within drainage area A1 Post. The 
combination of rooftop and landscaped areas, and the proposed treatment units will provide an overall 
TSS removal of 82% for the subject site. Refer to water quality calculations provided in Appendix B.  

4.3.4 Water Balance 

Water balance criteria for the Credit Valley Conversation Authority require the on-site attenuation of 
3 mm of rainfall over the total site area to be achieved through the use of Low Impact Development (LID) 
practices. A 3 mm rainfall over the entire site equates to a required water balance volume of 77.0 m³. 
Based on initial abstraction values of the site, using 1.0 mm for roof and asphalt surfaces and 5.0 mm for 
landscaping areas, the site will provide 48.1 m³ of initial abstraction under post-development conditions. 
Therefore, an additional 28.9 m³ is required to meet the 3.0 mm water balance requirement.  
 
In order to retain the remaining stormwater volume on-site, underground storage chambers with an 
underlying stone depth of 0.5 m is proposed. An additional 34.0 m³ of water will be retained onsite 
through the stone underlying the storage chamber system which will allow runoff to be infiltrated into 
the soil within 48 hours.  
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The proposed infiltration gallery was sized using the CVC/TRCA Low Impact Development Planning and 
Design Guide (2011). A stone void ratio of 40% and soil infiltration rate of 12 mm/hr was assumed based 
on the site’s sandy silt soils, as determined within in the Preliminary Geotechnical Investigation prepared 
by Fisher Environmental Limited (November 2016). Groundwater elevations in this area are approximately 
2.3 m below the proposed infiltration storage.  
 
The overall water balance retention provided is 82.1 m³, therefore exceeding the minimum volume of 
77.0 m³. Refer to Appendix B for detailed water balance and infiltration calculations.  

4.3.5 Proposed Storm Connection 

The proposed storm connection will discharge to the existing 750mm diameter storm sewer on Oaktree 
Circle via a 375 mm diameter storm sewer @ 2.0% grade. Refer to Drawing SS-01 in Appendix E. 

5 Sanitary Drainage System 

5.1 Existing Sanitary Drainage System 

According to the information collected and outlined under Section 1.1, there is an existing 250 mm 
diameter municipal sanitary sewer located on the south side of Oaktree Circle and an existing 250 mm 
diameter municipal sanitary sewer located on the north side of Derry Road. 

5.2 Existing Sanitary Flows 

The existing site contains two single residential houses fronting Derry Road. Sanitary peak flow generated 
from the existing site is 0.59 L/s. Refer to sanitary flow calculations in Appendix C. 

5.3 Proposed Sanitary Flows 

The anticipated sanitary discharge flows for the proposed site were calculated based on the design criteria 
outlined in Table 3.1, along with the proposed site statistics found in Appendix A. The number of proposed 
residential units and commercial area along with peaking factors were considered in the analysis in order 
to evaluate the adequacy of the existing municipal infrastructure. The design inputs for the site is shown 
in Table 5.1 below. 

Table 5.1 Equivalent Population Calculations 

Unit Size  
Number of 

Units 
Area 
(ha) 

Persons (ppu) 

Persons Per ha 
(ppuha) 

Total Persons 

Single Residential Houses 124  2.7 ppu 334 

Commercial   0.033 50 ppha 1.7 

The sanitary discharge flow was calculated using the Region guidelines of 302.8 litres/capita/day for 
residential flows. An infiltration rate of 0.20 L/s/ha was also incorporated into the calculation in 
accordance with the Region’s standards. Based on the above criteria, a net peak design flow of 5.30 L/s 
was calculated for the subject property. Refer to Appendix C for detailed calculations. 
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5.4 Proposed Sanitary Connection 

The proposed development will contain a network of 250 mm diameter sanitary sewers which were 
designed utilizing the Region’s design criteria. Derry Road is a regional road therefore the sanitary 
connection will connect to the existing 250 mm diameter sanitary sewer along Oaktree Circle, through a 
proposed 250 mm diameter sanitary service connection at 2.0% connecting with a proposed sanitary 
manhole. Refer to Drawing SS-01 in Appendix E for the proposed sanitary connection. 

6 Water Supply System 

6.1 Existing System 

The proposed development will contain a network of 200 mm diameter watermains which were designed 
utilizing the Region’s design criteria. According to the information reviewed as stated within Section 1.1, 
there is an existing 200 mm PVC watermain located along Oaktree Circle and an existing 50 mm diameter 
copper watermain located on the south side of Derry Road. An existing fire hydrant is located directly in 
front of House 339, on Oaktree Circle and in front of 389 Oaktree Circle. A hydrant flow test was completed 
on May 30, 2017, and the results were compared against the domestic and fire flow demands from 
proposed development in order to assess the adequacy of the existing water infrastructure.  

6.2 Proposed Water Supply Requirements 

The estimated water consumption was calculated based on the occupancy rates shown in Table 3.2 in 
Section 3.4, based on the Region of Peel’s Engineering Design Criteria. It is anticipated that an average 
daily consumption of approximately 94,240 L/day (1.09 L/s), a max daily demand of 188,182 L/day 
(131 L/min), min hourly demand of 3,298 L/hr and a peak hourly demand of 11,780 L/hr (3.27 L/s) will be 
required to service this development with domestic water. Detailed calculations are found in Appendix 
D. 

According to our calculations, a minimum fire suppression flow of approximately 14,000 L/min (3,700 
USGPM) at a pressure of 140 kPa (20 PSI) will be required for the proposed site. Refer to the detailed 
calculations found in Appendix D.  

The results from hydrant test conducted on Oaktree Circle adjacent to the proposed development shows 
that approximately 14,196 L/min (3,750 USGPM) is available at a pressure of 20 PSI. Based on the results 
of this test, it is anticipated that the existing watermain infrastructure on Oaktree Circle will meet 
sufficient fire suppression capacity, adequate to service the proposed development. 

6.3 Proposed Watermain Connection 

A proposed 200 mm watermain will be running through the site in order to service the proposed 
development, both in terms of fire and domestic demands. The watermain will ultimately connect to the 
existing 200 mm diameter watermain adjacent to the site on Oaktree Circle. Refer to Drawing SS-01 in 
Appendix E. 
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7 Site Grading 

7.1 Existing Grades 

Under pre-development conditions, the site generally slopes from north-east to south-west. Site grades 
are lowest at the south-west corner of the site. Along the boundary limits of the south, east and small 
area the west consists of a small 3 to 1 berm allowing the overland flow route to between the berm on 
the west and south at the south-west corner. 

7.2 Proposed Grades 

Under proposed conditions, the proposed grades along the boundaries of the site will meet the existing 
elevations of the adjacent land surrounding the subject site. The proposed road vertical grades are at an 
average grade of 0.5 - 0.7% with connectivity to Derry Road West. Proposed grades along the roads 
adjacent to the boundary limits will ensure that the drainage within the site is self-contained and does 
not enter the adjacent lands. Areas where the proposed grades are higher than the existing grades; 
retaining walls will be used to contain the flows within the site. A small area in the north adjacent to Derry 
Road will be uncontrolled and directed to the existing municipal sewer. The emergency overland flow will 
ultimately flow northwest from the south side of the property and the north end of the property will flow 
south. The overland flow route will be directed to Oaktree Circle between the property limits on the west 
and the 10-unit townhouse block.  Refer to Drawings SG-01 in Appendix E.  

8 Conclusions and Recommendations 

Based on our investigation, we conclude and recommend the following: 

Storm Drainage 

Based on the above analysis, storage provided within the proposed underground storage facility and over-
sized storm sewer in conjunction with the proposed orifice controls is sufficient in order to control post-
development peak flows to the corresponding pre-development targets flows. Quality control will be 
provided via inherently ‘clean’ rooftop areas and landscape areas in combination with an Isolator Row 
and CDS units (or approved equivalent) to achieve the minimum TSS removal of 80%. Water balance 
mitigation is achieved through initial abstraction on site, as well as increased stone depth proposed 
beneath the underground storage facility to allowing for additional infiltration. Results of the analysis 
provided in this report indicate that the proposed measures will effectively meet the SWM criteria set 
forth by the City, TRCA and MOECC.  

Sanitary Sewers 

The expected sanitary discharge flow from the site is approximately 5.30 L/s. The sanitary flows will be 
directed to the existing 250 mm diameter sanitary sewer along Oaktree Circle, through a network of 
250 mm diameter PVC sewers, designed according to the Region standards.  

Water Supply 

Water supply for the site will be provided from the existing 200 mm PVC watermain located along Oaktree 
Circle. It is anticipated that an average daily consumption of approximately 94,240 L/day (1.09 L/s), a max 
daily demand of 188,182 L/day, min hourly demand of 3,298 L/hr and a peak hourly demand of 
11,780  L/hr (3.27 L/s) will be required to service this development with domestic water. A minimum fire 
suppression flow of approximately 14,000 L/min (3,700 USGPM) at a pressure of 140 kPa (20 PSI) will be 
required for the proposed site. The site will be serviced by a series of 200 mm ø PVC watermains. 
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Site Grading 

The proposed grading of the site will match the existing grades where possible. To the extent practical, 
the site flows will be accommodated by the SWM system up to and including the 100-year storm event. 
The proposed grades along the boundaries of the site will meet the existing elevations of the adjacent 
land surrounding the subject site. The proposed road vertical grades are at an average grade of 0.5 - 0.7% 
with connectivity to Derry Road West. Proposed grades along the roads adjacent to the boundary limits 
will ensure that the drainage within the site is self-contained and does not enter the adjacent lands. Areas 
where the proposed grades are higher than the existing grades; retaining walls will be used to contain the 
flows within the site. The emergency overland flow will ultimately flow North West from the south side 
of the property and the north end of the property will flow south. The overland flow route will be directed 
to Oaktree Circle between the property limits on the west and the 10-unit townhouse block. 
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COMMERCIAL

2.57 ha.

3,0 m.
6.0 m.
7.5 m.

1,2-3.0 m.
7.4 m./ 11.7 m.

LOT AREA: (2 PARCELS)
390 DERRY RD + 376 DERRY RD.

25,716 sq. m.

NORTH SIDE (DERRY ROAD)
FRONT YARDS
REAR YARDS
FLANKING YARDS
SOUTH SIDE: OAKTREE CIRCLE /
ARROWSMITH DR

PART OF LOT 10
CONCESSION 1
WEST OF HURONTARIO STREET

CITY OF MISSISSAUGA
REGIONAL MUNICIPALITY OF PEEL

BOUNDARY AND BUILDING SURVEY BY:

THAM SURVEYING LIMITED
ONTARIO LAND SURVEYORS

LEGAL DESCRIPTION

MIN.

SUMMARY OF RESIDENTIAL UNITS

COMMERCIAL LAND:

PROPOSAL:                                                   APPROX.  49 UPH

SITE DATA

SETBACKS

PARKING
PARKING STANDARD:
SPACE TYPICAL DIMENSIONS:    2.60M X 5.20M
PARALLEL PARKING DIMENSIONS:   2.60M X 6.70M
DRIVEWAYS:    6.0 M MIN.

LANE TOWN HOUSES 126

TOTAL GFA:
LANE TOWNHOUSES:                       23,411  Sq.M. ( 252,000 Sq.Ft.)

VISITOR PARKING:
REQUIRED:  0.2 Per Unit = 26 SPACES
PROVIDED:  Total  28 Spaces
North Lot (15), Lane Space (6), Lay-By Space (7)

LAND USE:
BUILDINGS:  9404 Sq.M.  (37% of Land Area)
ROADS:    5855 Sq.M. (23% of Land Area)
LANDSCAPE:  10457 Sq.M. (40% of Land Area)

 Stage 1 = 0.17 ha.
 Stage 2 = 0.23 ha.

FUTURE ROAD

FUTURE ROAD

AP
PR

O
VE

D
 C

O
LL

EC
TO

R
RO

AD

P
R

IV
A

TE
 R

O
A

D

SLOPE
DN

SLOPE
DN

PROPOSED
COMMERCIAL Site
1,724 SQ.M.

Arrowsmith Dr

DERRY ROAD WEST

O
AKTREE CIR

Arrowsmith Dr

M
cLAU

G
H

LIN
 RD

VO STAR Dr

M
cLAU

G
H

LIN
 RD

OAKTREE CIR

DERRY ROAD WEST
DERRY ROAD WEST

Estimated Road Centre Line

SLOPE
DN

SLOPE
DN

STATUS UNKNOWN

P
U

P
LI

C
 S

TR
E

E
T

OPEN
SPACE

RETAIL: GR. FL. = 323 Sq.M.
PARKING: 17 (1 PER 19 Sq.M.)

GEN OFFICES: 2ND FL. = 300 Sq.M.
PARKING: 12 (1 PER 25 Sq.M.)

(29) PARKING
SPACES

OPEN
SPACE

PROPOSED
COMMERCIAL Site
2,369 SQ.M.

DERRY ROAD WEST

M
cLAU

G
H

LIN
 RD

DERRY ROAD WEST
DERRY ROAD WEST

Estimated Road Centre Line

STATUS UNKNOWN

OPEN
SPACE

(40) TOTAL
PARKING SPACES

RETAIL: GR. FL. = 195 Sq.M.
PARKING: 11 (1 PER 19 Sq.M.)

RETAIL: GR. FL. = 323 Sq.M.
PARKING: 17 (1 PER 19 Sq.M.)

GEN OFFICES: 2ND FL. = 300 Sq.M.
PARKING: 12 (1 PER 25 Sq.M.)

A-100

SITE PLAN & STATISTICS

SITE PLAN - STAGE 1
SCALE 1:800

SITE STATISTICS
SCALE   N.T.S.

1:800

390-376 DERRY ROAD WEST,
Mississauga, Ontario

8888 KEELE STREET
TORONTO, ON   L4K 2N2

PHONE: 905 -738 1226
FAX: 905 -738 -1215

AJ TREGEBOV ARCHITECT

TIME DEVELOPMENT GROUP

7100 Woodbine Ave
Markham, ON L3R 5J2
T:905.604.5766  F:

CIVIL:
VALDOR ENGINEERING INC.
661 Chrislea Rd., suite 11
Woodbridge, ON
T: 905.264.0054  F: 905.264.0069

LANDSCAPE:
exp SERVICES INC.
220 Commerce valley Dr. West, Suite 500
Markham, ON L3T 0A8
T:905.695.3217  F:

STAGE 1 & 2

SITE PLAN @ STAGE 2
SCALE 1:800
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70 VALLEYWOOD DRIVE, MARKHAM, ON L3R 4T5

T:416.987.6161 / 905.940.6161    F:905.940.2064

SCALE:

DATE: PROJECT No.

FIGURE No.

PRE-DEVELOPMENT

STORM DRAINAGE AREA

AUGUST 2017

1 : 1000

UD16-0522

DAP-1

376 & 390 DERRY ROAD WEST

MISSISSAUGA, ONTARIO
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


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Time of Concentration Calculation

Area 

Number
Area C

Time of 

Concentration Formula:

(ha) (min)   A,B,C Constants

A1 Pre 2.49 0.30 15 T Time of concentration

A2 Pre 0.08 0.25 15 I Rainfall intensity

Total 2.57 0.30 15

Rational Method Calculation

Event 2 yr

IDF Data Set  Based on Mississauga Design Criteria 

A = 610.00

B = 4.60

C = 0.7800

Area 

Number A C AC

Time of 

Concentration I Q Q

(ha) (min) (mm/h) (m
3
/s) (L/s)

A1 Pre 2.49 0.30 0.75 15.00 59.9 0.124 124.0

A2 Pre 0.08 0.25 0.02 15.00 59.9 0.003 3.5

Total 2.57 0.30 0.77 15.00 59.9 0.127 127.4

Event 5 yr

IDF Data Set  Based on Mississauga Design Criteria 

A = 820.00

B = 4.60

C = 0.7800

Area 

Number A C AC

Time of 

Concentration I Q Q

(ha) (min) (mm/h) (m
3
/s) (L/s)

A1 Pre 2.49 0.30 0.75 15.00 80.5 0.167 166.7

A2 Pre 0.08 0.25 0.02 15.00 80.5 0.005 4.6

Total 2.57 0.30 0.77 15.00 80.5 0.171 171.3

Event 10 yr

IDF Data Set  Based on Mississauga Design Criteria 

A = 1010.00

B = 4.60

C = 0.7800

Area 

Number A C AC

Time of 

Concentration I Q Q

(ha) (min) (mm/h) (m
3
/s) (L/s)

A1 Pre 2.49 0.30 0.75 15.00 99.2 0.205 205.3

A2 Pre 0.08 0.25 0.02 15.00 99.2 0.006 5.7

Total 2.57 0.30 0.77 15.00 99.2 0.211 211.0

Event 25 yr

IDF Data Set  Based on Mississauga Design Criteria 

A = 1160.00

B = 4.60

C = 0.7800
Area 

Number A C AC

Time of 

Concentration I Q Q

(ha) (min) (mm/h) (m
3
/s) (L/s)

A1 Pre 2.49 0.30 0.75 15.00 113.9 0.236 235.8

A2 Pre 0.08 0.25 0.02 15.00 113.9 0.007 6.6

Total 2.57 0.30 0.77 15.00 113.9 0.242 242.3

Event 50 yr

IDF Data Set  Based on Mississauga Design Criteria 

A = 1300.00

B = 4.70

C = 0.7800
Area 

Number A C AC

Time of 

Concentration I Q Q

(ha) (min) (mm/h) (m
3
/s) (L/s)

A1 Pre 2.49 0.30 0.75 15.00 127.1 0.263 263.2

A2 Pre 0.08 0.25 0.02 15.00 127.1 0.007 7.3

Total 2.57 0.30 0.77 15.00 127.1 0.271 270.5

Event 100 yr

IDF Data Set  Based on Mississauga Design Criteria 

A = 1450.00

B = 4.90

C = 0.7800

Area 

Number A C AC

Time of 

Concentration I Q Q

(ha) (min) (mm/h) (m
3
/s) (L/s)

A1 Pre 2.49 0.30 0.75 15.00 140.7 0.291 291.2

A2 Pre 0.08 0.25 0.02 15.00 140.7 0.008 8.1

Total 2.57 0.30 0.77 15.00 140.7 0.299 299.4

I =    A    

    (T+b)
c

Rational Method

Target Flow Calculations- Pre- Development
376 & 390 Derry Road

File No.UD16-0522

Prepared By: S.Rayner, EIT Date: August 2017
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Area A1 Post- Controlled

(ha)

Total Area: 2.138

Impervious: 1.759 Coefficient: 0.9

Landscaping: 0.379 Coefficient: 0.25

Composite C: 0.78

Percent Impervious 82.26%

Area A2 Post- Controlled

(ha)

Total Area: 0.385

Impervious: 0.240 Coefficient: 0.9

Landscaping: 0.145 Coefficient: 0.25

Composite C: 0.66

Percent Impervious 62.35%

Area A3 Post- Uncontrolled

(ha)

Total Area: 0.048

Impervious: 0.013 Coefficient: 0.9

Landscaping: 0.035 Coefficient: 0.25

Composite C: 0.42

Percent Impervious 26.78%

Prepared By: S.Rayner, EIT Date: August 2017

 Post Development Composite Runoff Coefficient

376 & 390 Derry Road

File No.UD16-0522



Controlled Areas Controlled Areas Uncontrolled Site Area

Drainage Areas A2 Post Drainage Areas A1 Post Drainage Areas  A3 Post
Area (A1) = 0.39 ha Area (A2) = 2.14 ha Area (A3) = 0.048 ha

"C" = 0.66 "C" = 0.78 "C" = 0.42

AC1= 0.25 AC2= 1.68 AC3= 0.02

Tc = 15.0 min Tc = 15.0 min

Time Increment = 10.0 min Time Increment = 10.0 min Tc = 15.0 min

6.9 L/s 124.0 L/s Time Increment = 10.0 min

Max. Release (R3) = 3.4 L/s
Max. Storage Volume  Required= 36.5 m³ Max. Storage Volume  Required= 145.8 m³

Two Year Design Storm Max. Storage in Chambers = 111.64 m³ Max. Storage Provided in Super Pipe= 447.23 m³ 2-Year Target Release Rate = 127.44 L/s

a= 610.00 Uncontrolled Release Rate = 3.39 L/s

b= 4.60 Available Release Rate = 124.05 L/s

c= 0.7800 Flow Conveyed in STM (5-Yr Target) = 124.05 L/s

I =  A/(T+b)
c

Flow Overland = 0.00 L/s

Total Site Release Rate = 127.44 L/s

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Time Rainfall Storm Runoff Allowable Release Storage Storm Runoff Total Storm Runoff Allowable Release Storage Storm

Intensity Runoff Volume Volume Volume Runoff Volume (A1 +A2) Volume Volume Runoff

(min) (mm/hr) (m
3
/s) (m

3
) (m

3
) (m

3
) (m

3
/s) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
/s)

 (3)=AC*(2)/360 (4)=(3)*(1)*60 (5)=(R1)/1000*(1)*60 (6)=(4)-(5) (7)=AC*(2)/360 (8)=(7)*(1)*60 (9)=(5)+(8) (10)=(R2)/1000*(1)*60 (11)=(9)-(10) (12) = [(2)*AC] / 360

15.0 59.9 0.042 37.8 6.2 31.6 0.279 251.2 257.4 111.6 145.8 0.0034
25.0 43.4 0.030 45.7 10.4 35.3 0.202 303.6 313.9 186.1 127.8 0.0025
35.0 34.6 0.024 51.0 14.5 36.5 0.161 338.7 353.2 260.5 92.7 0.0020
45.0 29.0 0.020 55.0 18.6 36.3 0.135 365.3 383.9 334.9 49.0 0.0016
55.0 25.2 0.018 58.2 22.8 35.4 0.117 386.9 409.6 409.4 0.3 0.0014
65.0 22.3 0.016 61.0 26.9 34.0 0.104 405.1 432.0 483.8 0.0 0.0013
75.0 20.1 0.014 63.3 31.1 32.3 0.094 421.0 452.0 558.2 0.0 0.0011
85.0 18.3 0.013 65.5 35.2 30.3 0.085 435.0 470.2 632.6 0.0 0.0010
95.0 16.9 0.012 67.4 39.3 28.0 0.079 447.7 487.0 707.1 0.0 0.0010

105.0 15.6 0.011 69.1 43.5 25.6 0.073 459.2 502.7 781.5 0.0 0.0009
115.0 14.6 0.010 70.7 47.6 23.1 0.068 469.9 517.5 855.9 0.0 0.0008
125.0 13.7 0.010 72.2 51.8 20.4 0.064 479.7 531.5 930.4 0.0 0.0008
135.0 13.0 0.009 73.6 55.9 17.7 0.060 488.9 544.8 1004.8 0.0 0.0007
145.0 12.3 0.009 74.9 60.0 14.8 0.057 497.5 557.6 1079.2 0.0 0.0007
155.0 11.7 0.008 76.1 64.2 11.9 0.054 505.7 569.8 1153.7 0.0 0.0007
165.0 11.1 0.008 77.2 68.3 8.9 0.052 513.4 581.7 1228.1 0.0 0.0006
175.0 10.6 0.007 78.3 72.5 5.9 0.050 520.7 593.1 1302.5 0.0 0.0006
185.0 10.2 0.007 79.4 76.6 2.8 0.048 527.7 604.3 1376.9 0.0 0.0006
195.0 9.8 0.007 80.4 80.7 0.0 0.046 534.3 615.1 1451.4 0.0 0.0006
205.0 9.4 0.007 81.4 84.9 0.0 0.044 540.7 625.6 1525.8 0.0 0.0005
215.0 9.1 0.006 82.3 89.0 0.0 0.042 546.9 635.9 1600.2 0.0 0.0005
225.0 8.8 0.006 83.2 93.2 0.0 0.041 552.8 645.9 1674.7 0.0 0.0005

235.0 8.5 0.006 84.0 97.3 0.0 0.040 558.4 655.7 1749.1 0.0 0.0005
245.0 8.2 0.006 84.9 101.4 0.0 0.038 563.9 665.4 1823.5 0.0 0.0005
255.0 8.0 0.006 85.7 105.6 0.0 0.037 569.2 674.8 1897.9 0.0 0.0005
265.0 7.8 0.005 86.4 109.7 0.0 0.036 574.4 684.1 1972.4 0.0 0.0004
275.0 7.5 0.005 87.2 113.9 0.0 0.035 579.3 693.2 2046.8 0.0 0.0004
285.0 7.3 0.005 87.9 118.0 0.0 0.034 584.2 702.2 2121.2 0.0 0.0004
295.0 7.1 0.005 88.6 122.1 0.0 0.033 588.9 711.0 2195.7 0.0 0.0004
305.0 7.0 0.005 89.3 126.3 0.0 0.032 593.4 719.7 2270.1 0.0 0.0004
315.0 6.8 0.005 90.0 130.4 0.0 0.032 597.9 728.3 2344.5 0.0 0.0004
325.0 6.6 0.005 90.6 134.6 0.0 0.031 602.2 736.8 2419.0 0.0 0.0004

7.15
7.20
7.26
7.31

6.78
6.84
6.91
6.97
7.03
7.09

6.32
6.40
6.49
6.56
6.64
6.71

5.70
5.82
5.93
6.04
6.14
6.23

4.70
4.92
5.11
5.28
5.43
5.57

(m
3
)

(13) = (1)*(12)*60

3.05
3.68
4.11
4.43

 Controlled Release Rate (R2) =

(From Orifice #1)

(13)

Runoff

Volume 

Rational Method

Target Flow Calculations- 2 Year Post Development
376 & 390 Derry Road

File No.UD16-0522

Date: August 2017

 Controlled Release Rate (R1) =



Controlled Areas Controlled Areas Uncontrolled Site Area

Drainage Areas A2 Post Drainage Areas A1 Post Drainage Areas  A3 Post
Area (A1) = 0.39 ha Area (A2) = 2.14 ha Area (A3) = 0.048 ha

"C" = 0.66 "C" = 0.78 "C" = 0.42

AC1= 0.25 AC2= 1.68 AC3= 0.02

Tc = 15.0 min Tc = 15.0 min

Time Increment = 10.0 min Time Increment = 10.0 min Tc = 15.0 min

7.9 L/s 166.8 L/s Time Increment = 10.0 min

Max. Release (R3) = 4.6 L/s

Max. Storage Volume  Required= 52.6 m³ Max. Storage Volume  Required= 194.7 m³

Five Year Design Storm Max. Storage in Chambers = 111.64 m³ Max. Storage Provided in Super Pipe= 447.2 m³ 5-Year Target Release Rate = 171.31 L/s

a= 820.00 Uncontrolled Release Rate = 4.6 L/s

b= 4.60 Available Release Rate = 166.8 L/s

c= 0.7800 Flow Conveyed in STM (5-Yr Target) = 161.0 L/s

I =  A/(T+b)
c

Flow Overland = 5.8 L/s

Total Site Release Rate = 171.3 L/s

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Time Rainfall Storm Runoff Allowable Release Storage Storm Runoff Total Storm Runoff Allowable Release Storage Storm

Intensity Runoff Volume Volume Volume Runoff Volume (A1 +A2) Volume Volume Runoff

(min) (mm/hr) (m
3
/s) (m

3
) (m

3
) (m

3
) (m

3
/s) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
/s)

 (3)=AC*(2)/360 (4)=(3)*(1)*60 (5)=(R1)/1000*(1)*60 (6)=(4)-(5) (7)=AC*(2)/360 (8)=(7)*(1)*60 (9)=(5)+(8) (10)=(R2)/1000*(1)*60 (11)=(9)-(10) (12) = [(2)*AC] / 360

15.0 80.5 0.056 50.8 7.1 43.7 0.375 337.7 344.8 150.1 194.7 0.0046

25.0 58.4 0.041 61.4 11.9 49.6 0.272 408.1 419.9 250.1 169.8 0.0033

35.0 46.5 0.033 68.5 16.6 51.9 0.217 455.3 471.8 350.2 121.7 0.0026

45.0 39.0 0.027 73.9 21.3 52.6 0.182 491.0 512.4 450.2 62.1 0.0022

55.0 33.8 0.024 78.3 26.1 52.2 0.158 520.1 546.1 550.3 0.0 0.0019

65.0 30.0 0.021 81.9 30.8 51.1 0.140 544.6 575.4 650.3 0.0 0.0017

75.0 27.0 0.019 85.2 35.6 49.6 0.126 565.9 601.4 750.4 0.0 0.0015

85.0 24.6 0.017 88.0 40.3 47.7 0.115 584.8 625.1 850.4 0.0 0.0014

95.0 22.7 0.016 90.6 45.0 45.5 0.106 601.8 646.9 950.5 0.0 0.0013

105.0 21.0 0.015 92.9 49.8 43.1 0.098 617.3 667.1 1050.6 0.0 0.0012

115.0 19.6 0.014 95.0 54.5 40.5 0.092 631.6 686.1 1150.6 0.0 0.0011

125.0 18.4 0.013 97.0 59.3 37.8 0.086 644.9 704.1 1250.7 0.0 0.0010

135.0 17.4 0.012 98.9 64.0 34.9 0.081 657.2 721.2 1350.7 0.0 0.0010

145.0 16.5 0.012 100.6 68.7 31.9 0.077 668.8 737.6 1450.8 0.0 0.0009

155.0 15.7 0.011 102.3 73.5 28.8 0.073 679.8 753.2 1550.8 0.0 0.0009

165.0 15.0 0.010 103.8 78.2 25.6 0.070 690.1 768.3 1650.9 0.0 0.0008

175.0 14.3 0.010 105.3 83.0 22.4 0.067 700.0 782.9 1750.9 0.0 0.0008

185.0 13.7 0.010 106.7 87.7 19.0 0.064 709.3 797.0 1851.0 0.0 0.0008

195.0 13.2 0.009 108.1 92.4 15.7 0.061 718.3 810.7 1951.0 0.0 0.0007

205.0 12.7 0.009 109.4 97.2 12.2 0.059 726.9 824.0 2051.1 0.0 0.0007

215.0 12.2 0.009 110.6 101.9 8.7 0.057 735.1 837.0 2151.1 0.0 0.0007

225.0 11.8 0.008 111.8 106.7 5.2 0.055 743.0 849.7 2251.2 0.0 0.0007

235.0 11.4 0.008 113.0 111.4 1.6 0.053 750.7 862.1 2351.2 0.0 0.0006

245.0 11.1 0.008 114.1 116.1 0.0 0.052 758.1 874.2 2451.3 0.0 0.0006

255.0 10.7 0.008 115.1 120.9 0.0 0.050 765.2 886.1 2551.3 0.0 0.0006

265.0 10.4 0.007 116.2 125.6 0.0 0.049 772.1 897.7 2651.4 0.0 0.0006

275.0 10.1 0.007 117.2 130.4 0.0 0.047 778.8 909.1 2751.4 0.0 0.0006

285.0 9.9 0.007 118.2 135.1 0.0 0.046 785.3 920.4 2851.5 0.0 0.0006

295.0 9.6 0.007 119.1 139.8 0.0 0.045 791.6 931.4 2951.6 0.0 0.0005

305.0 9.4 0.007 120.0 144.6 0.0 0.044 797.7 942.3 3051.6 0.0 0.0005

315.0 9.1 0.006 120.9 149.3 0.0 0.043 803.7 953.0 3151.7 0.0 0.0005
325.0 8.9 0.006 121.8 154.1 0.0 0.042 809.5 963.6 3251.7 0.0 0.0005

9.61

9.68

9.75
9.83

9.11

9.20

9.29

9.37

9.45

9.53

8.50

8.61

8.72

8.82

8.92

9.02

7.67

7.83

7.98

8.12

8.25

8.38

6.31

6.61

6.87

7.10

7.30

7.49

(m
3
)

(13) = (1)*(12)*60

4.10

4.95

5.53

5.96

 Controlled Release Rate (R2) =

(From Orifice #1)

(13)

Runoff

Volume 

Rational Method

Target Flow Calculations- 5 Year Post Development
376 & 390 Derry Road

File No.UD16-0522

Date: August 2017

 Controlled Release Rate (R1) =



Controlled Areas Controlled Areas Uncontrolled Site Area

Drainage Areas A2 Post Drainage Areas A1 Post Drainage Areas  A3 Post
Area (A1) = 0.39 ha Area (A2) = 2.14 ha Area (A3) = 0.048 ha

"C" = 0.66 "C" = 0.78 "C" = 0.42

AC1= 0.25 AC2= 1.68 AC3= 0.02

Tc = 15.0 min Tc = 15.0 min

Time Increment = 10.0 min Time Increment = 10.0 min Tc = 15.0 min

9.1 L/s 205.4 L/s Time Increment = 10.0 min

Max. Release (R3) = 5.6 L/s
Max. Storage Volume  Required= 66.4 m³ Max. Storage Volume  Required= 239.3 m³

Ten Year Design Storm Max. Storage in Chambers = 111.64 m³ Max. Storage Provided in Super Pipe= 447.2 m³ 10-Year Target Release Rate = 211.00 L/s

a= 1010.00 Uncontrolled Release Rate = 5.6 L/s

b= 4.60 Available Release Rate = 205.4 L/s

c= 0.7800 Flow Conveyed in STM (5-Yr Target) = 161 L/s

I =  A/(T+b)
c

Flow Overland = 44.4 L/s

Total Site Release Rate = 211.0 L/s

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Time Rainfall Storm Runoff Allowable Release Storage Storm Runoff Total Storm Runoff Allowable Release Storage Storm

Intensity Runoff Volume Volume Volume Runoff Volume (A1 +A2) Volume Volume Runoff

(min) (mm/hr) (m
3
/s) (m

3
) (m

3
) (m

3
) (m

3
/s) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
/s)

 (3)=AC*(2)/360 (4)=(3)*(1)*60 (5)=(R1)/1000*(1)*60 (6)=(4)-(5) (7)=AC*(2)/360 (8)=(7)*(1)*60 (9)=(5)+(8) (10)=(R2)/1000*(1)*60 (11)=(9)-(10) (12) = [(2)*AC] / 360

15.0 99.2 0.070 62.6 8.2 54.4 0.462 415.9 424.1 184.9 239.3 0.0056
25.0 71.9 0.050 75.6 13.7 62.0 0.335 502.6 516.3 308.1 208.2 0.0041
35.0 57.3 0.040 84.4 19.1 65.3 0.267 560.7 579.9 431.3 148.5 0.0032
45.0 48.1 0.034 91.0 24.6 66.4 0.224 604.8 629.4 554.6 74.8 0.0027
55.0 41.7 0.029 96.4 30.0 66.4 0.194 640.6 670.6 677.8 0.0 0.0024
65.0 36.9 0.026 100.9 35.5 65.4 0.172 670.8 706.3 801.0 0.0 0.0021
75.0 33.2 0.023 104.9 41.0 63.9 0.155 697.0 738.0 924.3 0.0 0.0019
85.0 30.3 0.021 108.4 46.4 62.0 0.141 720.3 766.7 1047.5 0.0 0.0017
95.0 27.9 0.020 111.5 51.9 59.7 0.130 741.3 793.1 1170.7 0.0 0.0016

105.0 25.9 0.018 114.4 57.3 57.1 0.121 760.4 817.7 1294.0 0.0 0.0015
115.0 24.2 0.017 117.1 62.8 54.3 0.113 778.0 840.8 1417.2 0.0 0.0014
125.0 22.7 0.016 119.5 68.3 51.3 0.106 794.3 862.5 1540.4 0.0 0.0013
135.0 21.4 0.015 121.8 73.7 48.1 0.100 809.5 883.2 1663.7 0.0 0.0012
145.0 20.3 0.014 124.0 79.2 44.8 0.095 823.8 903.0 1786.9 0.0 0.0011
155.0 19.3 0.014 126.0 84.6 41.4 0.090 837.3 921.9 1910.2 0.0 0.0011
165.0 18.4 0.013 127.9 90.1 37.8 0.086 850.0 940.1 2033.4 0.0 0.0010
175.0 17.6 0.012 129.7 95.6 34.2 0.082 862.1 957.7 2156.6 0.0 0.0010
185.0 16.9 0.012 131.5 101.0 30.5 0.079 873.7 974.7 2279.9 0.0 0.0010
195.0 16.2 0.011 133.1 106.5 26.7 0.076 884.7 991.2 2403.1 0.0 0.0009
205.0 15.6 0.011 134.7 111.9 22.8 0.073 895.3 1007.2 2526.3 0.0 0.0009
215.0 15.1 0.011 136.2 117.4 18.9 0.070 905.4 1022.8 2649.6 0.0 0.0009
225.0 14.5 0.010 137.7 122.9 14.9 0.068 915.2 1038.1 2772.8 0.0 0.0008

235.0 14.1 0.010 139.1 128.3 10.8 0.066 924.6 1052.9 2896.0 0.0 0.0008
245.0 13.6 0.010 140.5 133.8 6.7 0.064 933.7 1067.5 3019.3 0.0 0.0008
255.0 13.2 0.009 141.8 139.2 2.6 0.062 942.5 1081.7 3142.5 0.0 0.0007
265.0 12.8 0.009 143.1 144.7 0.0 0.060 951.0 1095.7 3265.7 0.0 0.0007
275.0 12.5 0.009 144.3 150.2 0.0 0.058 959.2 1109.4 3389.0 0.0 0.0007
285.0 12.1 0.009 145.5 155.6 0.0 0.057 967.2 1122.9 3512.2 0.0 0.0007
295.0 11.8 0.008 146.7 161.1 0.0 0.055 975.0 1136.1 3635.4 0.0 0.0007
305.0 11.5 0.008 147.9 166.5 0.0 0.054 982.6 1149.1 3758.7 0.0 0.0007
315.0 11.2 0.008 149.0 172.0 0.0 0.052 990.0 1161.9 3881.9 0.0 0.0006
325.0 11.0 0.008 150.0 177.5 0.0 0.051 997.1 1174.6 4005.2 0.0 0.0006

Rational Method

Target Flow Calculations- 10 Year Post Development
376 & 390 Derry Road

File No.UD16-0522

Date: August 2017

 Controlled Release Rate (R1) =  Controlled Release Rate (R2) =

(From Orifice #1)

(13)

Runoff

Volume 

(m
3
)

(13) = (1)*(12)*60

5.05
6.10
6.81
7.34
7.77
8.14
8.46
8.74
9.00
9.23
9.44
9.64
9.82

10.00
10.16
10.32
10.46
10.60
10.74
10.87
10.99
11.11

11.83
11.93
12.01
12.10

11.22
11.33
11.44
11.54
11.64
11.74



Controlled Areas Controlled Areas Uncontrolled Site Area

Drainage Areas A2 Post Drainage Areas A1 Post Drainage Areas  A3 Post
Area (A1) = 0.39 ha Area (A2) = 2.14 ha Area (A3) = 0.048 ha

"C" = 0.66 "C" = 0.78 "C" = 0.42

AC1= 0.25 AC2= 1.68 AC3= 0.02

Tc = 15.0 min Tc = 15.0 min

Time Increment = 10.0 min Time Increment = 10.0 min Tc = 15.0 min

9.9 L/s 235.9 L/s Time Increment = 10.0 min

Max. Release (R3) = 6.4 L/s

Max. Storage Volume  Required= 78.0 m³ Max. Storage Volume  Required= 274.3 m³

Twenty-Five Year Design Storm Max. Storage in Chambers = 111.64 m³ Max. Storage Provided in Super Pipe= 447.2 m³ 25-Year Target Release Rate = 242.34 L/s

a= 1160.00 Uncontrolled Release Rate = 6.4 L/s

b= 4.60 Available Release Rate = 235.9 L/s

c= 0.7800 Flow Conveyed in STM (5-Yr Target) = 161.0 L/s

I =  A/(T+b)
c

Flow Overland = 74.9 L/s

Total Site Release Rate = 242.3 L/s

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Time Rainfall Storm Runoff Allowable Release Storage Storm Runoff Total Storm Runoff Allowable Release Storage Storm

Intensity Runoff Volume Volume Volume Runoff Volume (A1 +A2) Volume Volume Runoff

(min) (mm/hr) (m
3
/s) (m

3
) (m

3
) (m

3
) (m

3
/s) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
/s)

 (3)=AC*(2)/360 (4)=(3)*(1)*60 (5)=(R1)/1000*(1)*60 (6)=(4)-(5) (7)=AC*(2)/360 (8)=(7)*(1)*60 (9)=(5)+(8) (10)=(R2)/1000*(1)*60 (11)=(9)-(10) (12) = [(2)*AC] / 360

15.0 113.9 0.080 71.9 8.9 63.0 0.531 477.7 486.6 212.3 274.3 0.0064

25.0 82.6 0.058 86.9 14.9 72.0 0.385 577.3 592.1 353.8 238.3 0.0047

35.0 65.8 0.046 96.9 20.8 76.1 0.307 644.0 664.8 495.4 169.4 0.0037

45.0 55.2 0.039 104.5 26.7 77.8 0.257 694.7 721.4 636.9 84.5 0.0031

55.0 47.8 0.034 110.7 32.7 78.0 0.223 735.7 768.4 778.5 0.0 0.0027

65.0 42.4 0.030 115.9 38.6 77.3 0.198 770.4 809.0 920.0 0.0 0.0024

75.0 38.2 0.027 120.5 44.6 75.9 0.178 800.5 845.1 1061.5 0.0 0.0022

85.0 34.8 0.024 124.5 50.5 74.0 0.162 827.3 877.8 1203.1 0.0 0.0020

95.0 32.0 0.022 128.1 56.4 71.7 0.149 851.4 907.8 1344.6 0.0 0.0018

105.0 29.7 0.021 131.4 62.4 69.0 0.139 873.3 935.7 1486.1 0.0 0.0017

115.0 27.8 0.019 134.4 68.3 66.1 0.129 893.5 961.8 1627.7 0.0 0.0016

125.0 26.1 0.018 137.3 74.3 63.0 0.122 912.2 986.5 1769.2 0.0 0.0015

135.0 24.6 0.017 139.9 80.2 59.7 0.115 929.7 1009.9 1910.8 0.0 0.0014

145.0 23.3 0.016 142.4 86.1 56.2 0.109 946.1 1032.3 2052.3 0.0 0.0013

155.0 22.2 0.016 144.7 92.1 52.6 0.103 961.6 1053.7 2193.8 0.0 0.0013

165.0 21.2 0.015 146.9 98.0 48.9 0.099 976.3 1074.3 2335.4 0.0 0.0012

175.0 20.2 0.014 149.0 104.0 45.0 0.094 990.2 1094.1 2476.9 0.0 0.0011

185.0 19.4 0.014 151.0 109.9 41.1 0.090 1003.4 1113.3 2618.4 0.0 0.0011

195.0 18.6 0.013 152.9 115.8 37.1 0.087 1016.1 1131.9 2760.0 0.0 0.0011

205.0 17.9 0.013 154.7 121.8 33.0 0.084 1028.3 1150.0 2901.5 0.0 0.0010

215.0 17.3 0.012 156.5 127.7 28.8 0.081 1039.9 1167.6 3043.1 0.0 0.0010

225.0 16.7 0.012 158.2 133.7 24.5 0.078 1051.1 1184.8 3184.6 0.0 0.0009

235.0 16.2 0.011 159.8 139.6 20.2 0.075 1061.9 1201.5 3326.1 0.0 0.0009

245.0 15.7 0.011 161.4 145.5 15.8 0.073 1072.4 1217.9 3467.7 0.0 0.0009

255.0 15.2 0.011 162.9 151.5 11.4 0.071 1082.5 1233.9 3609.2 0.0 0.0009

265.0 14.7 0.010 164.3 157.4 6.9 0.069 1092.2 1249.6 3750.8 0.0 0.0008

275.0 14.3 0.010 165.8 163.4 2.4 0.067 1101.7 1265.1 3892.3 0.0 0.0008

285.0 13.9 0.010 167.2 169.3 0.0 0.065 1110.9 1280.2 4033.8 0.0 0.0008

295.0 13.6 0.010 168.5 175.2 0.0 0.063 1119.8 1295.1 4175.4 0.0 0.0008

305.0 13.2 0.009 169.8 181.2 0.0 0.062 1128.5 1309.7 4316.9 0.0 0.0007

315.0 12.9 0.009 171.1 187.1 0.0 0.060 1137.0 1324.1 4458.4 0.0 0.0007
325.0 12.6 0.009 172.3 193.1 0.0 0.059 1145.2 1338.3 4600.0 0.0 0.0007

Rational Method

Target Flow Calculations- 25 Year Post Development
376 & 390 Derry Road

File No.UD16-0522

Date: August 2017

 Controlled Release Rate (R1) =  Controlled Release Rate (R2) =

(From Orifice #1)

(13)

Runoff

Volume 

(m
3
)

(13) = (1)*(12)*60

5.80

7.01

7.82

8.43

8.93

9.35

9.72

10.04

10.33

10.60

10.84

11.07

11.28

11.48

11.67

11.85

12.02

12.18

12.33

12.48

12.62

12.76

13.59

13.70

13.80
13.90

12.89

13.02

13.14

13.26

13.37

13.48



Controlled Areas Controlled Areas Uncontrolled Site Area

Drainage Areas A2 Post Drainage Areas A1 Post Drainage Areas  A3 Post
Area (A1) = 0.39 ha Area (A2) = 2.14 ha Area (A3) = 0.048 ha

"C" = 0.66 "C" = 0.78 "C" = 0.42

AC1= 0.25 AC2= 1.68 AC3= 0.02

Tc = 15.0 min Tc = 15.0 min

Time Increment = 10.0 min Time Increment = 10.0 min Tc = 15.0 min

10.8 L/s 263.3 L/s Time Increment = 10.0 min

Max. Release (R3) = 7.2 L/s

Max. Storage Volume  Required= 88.3 m³ Max. Storage Volume  Required= 306.0 m³

Fifty Year Design Storm Max. Storage in Chambers = 111.64 m³ Max. Storage Provided in Super Pipe= 447.2 m³ 50-Year Target Release Rate = 270.51 L/s

a= 1300.00 Uncontrolled Release Rate = 7.2 L/s

b= 4.70 Available Release Rate = 263.3 L/s

c= 0.7800 Flow Conveyed in STM (5-Yr Target) = 161 L/s

I =  A/(T+b)
c

Flow Overland = 102.3 L/s

Total Site Release Rate = 270.5 L/s

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Time Rainfall Storm Runoff Allowable Release Storage Storm Runoff Total Storm Runoff Allowable Release Storage Storm

Intensity Runoff Volume Volume Volume Runoff Volume (A1 +A2) Volume Volume Runoff

(min) (mm/hr) (m
3
/s) (m

3
) (m

3
) (m

3
) (m

3
/s) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
/s)

 (3)=AC*(2)/360 (4)=(3)*(1)*60 (5)=(R1)/1000*(1)*60 (6)=(4)-(5) (7)=AC*(2)/360 (8)=(7)*(1)*60 (9)=(5)+(8) (10)=(R2)/1000*(1)*60 (11)=(9)-(10) (12) = [(2)*AC] / 360

15.0 127.1 0.089 80.2 9.7 70.5 0.592 533.2 543.0 237.0 306.0 0.0072

25.0 92.3 0.065 97.1 16.2 80.9 0.430 645.2 661.4 395.0 266.4 0.0052

35.0 73.6 0.052 108.4 22.7 85.7 0.343 720.3 743.0 553.0 190.0 0.0042

45.0 61.8 0.043 117.0 29.2 87.8 0.288 777.3 806.4 711.0 95.5 0.0035

55.0 53.5 0.038 123.9 35.6 88.3 0.250 823.4 859.1 869.0 0.0 0.0030

65.0 47.4 0.033 129.8 42.1 87.6 0.221 862.4 904.5 1026.9 0.0 0.0027

75.0 42.7 0.030 134.9 48.6 86.3 0.199 896.3 944.9 1184.9 0.0 0.0024

85.0 39.0 0.027 139.4 55.1 84.3 0.182 926.3 981.4 1342.9 0.0 0.0022

95.0 35.9 0.025 143.5 61.6 81.9 0.167 953.4 1014.9 1500.9 0.0 0.0020

105.0 33.3 0.023 147.2 68.0 79.1 0.155 978.0 1046.1 1658.9 0.0 0.0019

115.0 31.1 0.022 150.6 74.5 76.1 0.145 1000.7 1075.2 1816.9 0.0 0.0018

125.0 29.2 0.020 153.7 81.0 72.7 0.136 1021.7 1102.7 1974.9 0.0 0.0017

135.0 27.6 0.019 156.7 87.5 69.2 0.129 1041.4 1128.8 2132.9 0.0 0.0016

145.0 26.1 0.018 159.5 94.0 65.5 0.122 1059.8 1153.7 2290.9 0.0 0.0015

155.0 24.9 0.017 162.1 100.4 61.6 0.116 1077.1 1177.6 2448.9 0.0 0.0014

165.0 23.7 0.017 164.6 106.9 57.6 0.110 1093.6 1200.5 2606.9 0.0 0.0013

175.0 22.7 0.016 166.9 113.4 53.5 0.106 1109.2 1222.6 2764.9 0.0 0.0013

185.0 21.7 0.015 169.1 119.9 49.3 0.101 1124.1 1244.0 2922.8 0.0 0.0012

195.0 20.9 0.015 171.3 126.4 44.9 0.097 1138.3 1264.7 3080.8 0.0 0.0012

205.0 20.1 0.014 173.3 132.8 40.5 0.094 1151.9 1284.8 3238.8 0.0 0.0011

215.0 19.4 0.014 175.3 139.3 36.0 0.090 1165.0 1304.3 3396.8 0.0 0.0011

225.0 18.7 0.013 177.2 145.8 31.4 0.087 1177.6 1323.4 3554.8 0.0 0.0011

235.0 18.1 0.013 179.0 152.3 26.7 0.084 1189.7 1342.0 3712.8 0.0 0.0010

245.0 17.5 0.012 180.8 158.8 22.0 0.082 1201.4 1360.2 3870.8 0.0 0.0010

255.0 17.0 0.012 182.5 165.2 17.2 0.079 1212.7 1378.0 4028.8 0.0 0.0010

265.0 16.5 0.012 184.1 171.7 12.4 0.077 1223.7 1395.4 4186.8 0.0 0.0009

275.0 16.1 0.011 185.7 178.2 7.5 0.075 1234.3 1412.5 4344.8 0.0 0.0009

285.0 15.6 0.011 187.3 184.7 2.6 0.073 1244.6 1429.3 4502.8 0.0 0.0009

295.0 15.2 0.011 188.8 191.2 0.0 0.071 1254.7 1445.8 4660.8 0.0 0.0009

305.0 14.8 0.010 190.3 197.6 0.0 0.069 1264.4 1462.0 4818.7 0.0 0.0008

315.0 14.5 0.010 191.7 204.1 0.0 0.067 1273.9 1478.0 4976.7 0.0 0.0008
325.0 14.1 0.010 193.1 210.6 0.0 0.066 1283.1 1493.7 5134.7 0.0 0.0008

Rational Method

Target Flow Calculations- 50 Year Post Development
376 & 390 Derry Road

File No.UD16-0522

Date: August 2017

 Controlled Release Rate (R1) =  Controlled Release Rate (R2) =

(From Orifice #1)

(13)

Runoff

Volume 

(m
3
)

(13) = (1)*(12)*60

6.47

7.83

8.74

9.43

9.99

10.47

10.88

11.24

11.57

11.87

12.15

12.40

12.64

12.86

13.07

13.27

13.46

13.64

13.82

13.98

14.14

14.29

15.23

15.35

15.46
15.57

14.44

14.58

14.72

14.85

14.98

15.11



Controlled Areas Controlled Areas Uncontrolled Site Area

Drainage Areas A2 Post Drainage Areas A1 Post Drainage Areas  A3 Post
Area (A1) = 0.39 ha Area (A2) = 2.14 ha Area (A3) = 0.048 ha

"C" = 0.66 "C" = 0.78 "C" = 0.42

AC1= 0.25 AC2= 1.68 AC3= 0.02

Tc = 15.0 min Tc = 15.0 min

Time Increment = 10.0 min Time Increment = 10.0 min Tc = 15.0 min

11.8 L/s 291.4 L/s Time Increment = 10.0 min

Max. Release (R3) = 8.0 L/s
Max. Storage Volume  Required= 98.9 m³ Max. Storage Volume  Required= 338.5 m³

100 Year Design Storm Max. Storage in Chambers = 111.64 m³ Max. Storage Provided in Super Pipe= 447.2 m³ 100-Year Target Release Rate = 299.4 L/s

a= 1450.00 Uncontrolled Release Rate = 8.0 L/s

b= 4.90 Available Release Rate= 291.4 L/s

c= 0.7800 Flow Conveyed in STM (5-Yr Target)= 161 L/s

I =  A/(T+b)
c

Flow Overland = 130.4 L/s

Total Site Release Rate = 299.4 L/s

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Time Rainfall Storm Runoff Allowable Release Storage Storm Runoff Total Storm Runoff Allowable Release Storage Storm

Intensity Runoff Volume Volume Volume Runoff Volume (A1 +A2) Volume Volume Runoff

(min) (mm/hr) (m
3
/s) (m

3
) (m

3
) (m

3
) (m

3
/s) (m

3
) (m

3
) (m

3
) (m

3
) (m

3
/s)

 (3)=AC*(2)/360 (4)=(3)*(1)*60 (5)=(R1)/1000*(1)*60 (6)=(4)-(5) (7)=AC*(2)/360 (8)=(7)*(1)*60 (9)=(5)+(8) (10)=(R2)/1000*(1)*60 (11)=(9)-(10) (12) = [(2)*AC] / 360

15.0 140.7 0.099 88.8 10.6 78.2 0.656 590.1 600.7 262.3 338.5 0.0080
25.0 102.4 0.072 107.7 17.7 90.0 0.477 715.9 733.6 437.1 296.5 0.0058
35.0 81.8 0.057 120.4 24.8 95.6 0.381 800.3 825.1 611.9 213.1 0.0046
45.0 68.7 0.048 130.0 31.9 98.2 0.320 864.2 896.1 786.8 109.3 0.0039
55.0 59.6 0.042 137.8 38.9 98.9 0.278 916.0 955.0 961.6 0.0 0.0034
65.0 52.8 0.037 144.4 46.0 98.4 0.246 959.8 1005.8 1136.4 0.0 0.0030
75.0 47.6 0.033 150.1 53.1 97.0 0.222 997.7 1050.8 1311.3 0.0 0.0027
85.0 43.4 0.030 155.2 60.2 95.0 0.202 1031.4 1091.6 1486.1 0.0 0.0025
95.0 40.0 0.028 159.8 67.3 92.5 0.186 1061.7 1129.0 1661.0 0.0 0.0023

105.0 37.1 0.026 163.9 74.3 89.6 0.173 1089.3 1163.7 1835.8 0.0 0.0021
115.0 34.7 0.024 167.7 81.4 86.3 0.162 1114.7 1196.1 2010.6 0.0 0.0020
125.0 32.6 0.023 171.3 88.5 82.8 0.152 1138.2 1226.7 2185.5 0.0 0.0018
135.0 30.7 0.022 174.6 95.6 79.0 0.143 1160.2 1255.8 2360.3 0.0 0.0017
145.0 29.1 0.020 177.7 102.7 75.0 0.136 1180.8 1283.5 2535.2 0.0 0.0016
155.0 27.7 0.019 180.6 109.7 70.9 0.129 1200.3 1310.0 2710.0 0.0 0.0016
165.0 26.4 0.019 183.4 116.8 66.5 0.123 1218.6 1335.5 2884.8 0.0 0.0015
175.0 25.3 0.018 186.0 123.9 62.1 0.118 1236.1 1360.0 3059.7 0.0 0.0014
185.0 24.2 0.017 188.5 131.0 57.5 0.113 1252.8 1383.7 3234.5 0.0 0.0014
195.0 23.3 0.016 190.9 138.1 52.8 0.108 1268.7 1406.7 3409.3 0.0 0.0013
205.0 22.4 0.016 193.2 145.1 48.0 0.104 1283.9 1429.0 3584.2 0.0 0.0013
215.0 21.6 0.015 195.4 152.2 43.2 0.101 1298.5 1450.7 3759.0 0.0 0.0012
225.0 20.9 0.015 197.5 159.3 38.2 0.097 1312.6 1471.9 3933.9 0.0 0.0012

235.0 20.2 0.014 199.5 166.4 33.2 0.094 1326.1 1492.5 4108.7 0.0 0.0011
245.0 19.5 0.014 201.5 173.5 28.1 0.091 1339.2 1512.7 4283.5 0.0 0.0011
255.0 19.0 0.013 203.4 180.5 22.9 0.088 1351.9 1532.4 4458.4 0.0 0.0011
265.0 18.4 0.013 205.3 187.6 17.6 0.086 1364.1 1551.7 4633.2 0.0 0.0010
275.0 17.9 0.013 207.0 194.7 12.3 0.083 1376.0 1570.7 4808.1 0.0 0.0010
285.0 17.4 0.012 208.8 201.8 7.0 0.081 1387.5 1589.3 4982.9 0.0 0.0010
295.0 17.0 0.012 210.5 208.9 1.6 0.079 1398.7 1607.6 5157.7 0.0 0.0010
305.0 16.5 0.012 212.1 215.9 0.0 0.077 1409.6 1625.5 5332.6 0.0 0.0009
315.0 16.1 0.011 213.7 223.0 0.0 0.075 1420.2 1643.2 5507.4 0.0 0.0009
325.0 15.7 0.011 215.2 230.1 0.0 0.073 1430.5 1660.6 5682.2 0.0 0.0009

16.98
17.11
17.24
17.36

16.10
16.25
16.41
16.56
16.70
16.84

15.00
15.20
15.40
15.58
15.76
15.93

13.53
13.81
14.08
14.33
14.57
14.79

11.12
11.65
12.11
12.52
12.89
13.22

(m
3
)

(13) = (1)*(12)*60

7.16
8.69
9.71
10.49

 Controlled Release Rate (R2) =

(From Orifice #1)

(13)

Runoff

Volume 

Rational Method

Target Flow Calculations- 100 Year Post Development
376 & 390 Derry Road

File No.UD16-0522

Date: August 2017

 Controlled Release Rate (R1) =



Orifice Equation

Diameter of 

Orifice
Orifice Invert

Headwater 

Elevation
Total Head

Area of 

Orifice
Release Rate

(mm) (m) (m) (m) (m
2
) (L/s)

2-Year A2 Post Downstream at Control Manhole 0.63 75 196.63 196.98 0.31 0.004 6.9

5-Year A2 Post Downstream at Control Manhole 0.63 75 196.63 197.08 0.41 0.004 7.9

10-Year A2 Post Downstream at Control Manhole 0.63 75 196.63 197.21 0.54 0.004 9.1

25-Year A2 Post Downstream at Control Manhole 0.63 75 196.63 197.31 0.64 0.004 9.9

50-Year A2 Post Downstream at Control Manhole 0.63 75 196.63 197.44 0.77 0.004 10.8

100-Year A2 Post Downstream at Control Manhole 0.63 75 196.63 197.59 0.92 0.004 11.8

Storm Event Drainage Area ID Orifice Location
Orifice 

Coefficient

Orifice Control #1
Calculation

376 & 390 Derry Road

File No.UD16-0522

Prepared by: S.Rayner, EIT Date: August 2017

hgACQ  2



Prepared By: S.Rayner, EIT

CONTROL ORIFICE DESIGN

Orifice Coefficient (C) = 0.63 (Plate)
 

Acceleration due to gravity (g) = 9.81 (m/s/s)

 
Orifice Invert = 193.60 (m)

 
High Water Level = 196.48 (m)

 
Orifice diameter = 210.00 (mm)

 
Cross section area of orifice (A) = 0.0346 (sq.m.)

 
Head (H) = 2.78 (m)

Actual Discharge (Q) = 161.0 (L/s)

Table 7: Orifice Design #2 for 5-year Discharge Rate
Site Flow and Storage Summary

376 & 390 Derry Road

File No.UD16-0522

Date: August 2017

Target flow = 166.8 l/s (5-year pre-dev 

Flow ) to discharge into storm sewer

hgACQ  2



Project:

Chamber Model - SC-740

Units - Metric

Number of chambers - 49

Voids in the stone (porosity) - 40 %

Base of Stone Elevation - 196.70 m

Amount of Stone Above Chambers - 305 mm

Amount of Stone Below Chambers - 500 mm

Area of system - 172 sq.meters       Min. Area - 

Height of 

System 

Incremental Single 

Chamber

Incremental 

Total Chamber

Incremental 

Stone

Incremental Ch 

& St

Cumulative 

Chamber Elevation

(mm) (cubic meters) (cubic meters) (cubic meters) (cubic meters) (cubic meters) (meters)

1575 0.00 0.00 1.75 1.75 146.58 198.27

1549 0.00 0.00 1.75 1.75 144.83 198.25

1524 0.00 0.00 1.75 1.75 143.08 198.22

1499 0.00 0.00 1.75 1.75 141.34 198.20

1473 0.00 0.00 1.75 1.75 139.59 198.17

1448 0.00 0.00 1.75 1.75 137.84 198.15

1422 0.00 0.00 1.75 1.75 136.10 198.12

1397 0.00 0.00 1.75 1.75 134.35 198.10

1372 0.00 0.00 1.75 1.75 132.60 198.07

1346 0.00 0.00 1.75 1.75 130.85 198.05

1321 0.00 0.00 1.75 1.75 129.11 198.02

1295 0.00 0.00 1.75 1.75 127.36 198.00

1270 0.00 0.08 1.72 1.79 125.61 197.97

1245 0.00 0.23 1.66 1.88 123.82 197.94

1219 0.01 0.39 1.59 1.98 121.94 197.92

1194 0.02 0.84 1.41 2.25 119.95 197.89

1168 0.02 1.11 1.30 2.41 117.70 197.87

1143 0.03 1.32 1.22 2.54 115.29 197.84

1118 0.03 1.49 1.15 2.64 112.75 197.82

1092 0.03 1.64 1.09 2.73 110.11 197.79

1067 0.04 1.76 1.04 2.80 107.38 197.77

1041 0.04 1.88 1.00 2.88 104.58 197.74

1016 0.04 2.02 0.94 2.96 101.70 197.72

991 0.04 2.12 0.90 3.02 98.75 197.69

965 0.04 2.20 0.87 3.06 95.73 197.67

940 0.05 2.28 0.84 3.11 92.67 197.64

914 0.05 2.36 0.80 3.16 89.55 197.61

889 0.05 2.43 0.77 3.21 86.39 197.59

864 0.05 2.50 0.75 3.25 83.18 197.56

838 0.05 2.57 0.72 3.29 79.93 197.54

813 0.05 2.63 0.70 3.32 76.64 197.51

787 0.05 2.68 0.67 3.36 73.32 197.49

762 0.06 2.74 0.65 3.39 69.96 197.46

737 0.06 2.79 0.63 3.42 66.57 197.44

711 0.06 2.84 0.61 3.45 63.15 197.41

686 0.06 2.88 0.60 3.47 59.70 197.39

660 0.06 2.92 0.58 3.50 56.23 197.36

635 0.06 2.96 0.56 3.52 52.73 197.34

610 0.06 2.99 0.55 3.54 49.20 197.31

584 0.06 3.02 0.54 3.56 45.66 197.28

559 0.06 3.05 0.53 3.58 42.11 197.26

533 0.06 3.06 0.52 3.58 38.53 197.23

508 0.00 0.00 1.75 1.75 34.94 197.21

483 0.00 0.00 1.75 1.75 33.20 197.18

457 0.00 0.00 1.75 1.75 31.45 197.16

432 0.00 0.00 1.75 1.75 29.70 197.13

406 0.00 0.00 1.75 1.75 27.95 197.11

381 0.00 0.00 1.75 1.75 26.21 197.08

356 0.00 0.00 1.75 1.75 24.46 197.06

330 0.00 0.00 1.75 1.75 22.71 197.03

305 0.00 0.00 1.75 1.75 20.97 197.00

279 0.00 0.00 1.75 1.75 19.22 196.98

254 0.00 0.00 1.75 1.75 17.47 196.95

229 0.00 0.00 1.75 1.75 15.72 196.93

203 0.00 0.00 1.75 1.75 13.98 196.90

178 0.00 0.00 1.75 1.75 12.23 196.88

152 0.00 0.00 1.75 1.75 10.48 196.85

127 0.00 0.00 1.75 1.75 8.74 196.83

102 0.00 0.00 1.75 1.75 6.99 196.80

76 0.00 0.00 1.75 1.75 5.24 196.78

51 0.00 0.00 1.75 1.75 3.49 196.75

25 0.00 0.00 1.75 1.75 1.75 196.73

StormTech SC-740 Cumulative Storage Volumes

376 & 390 Derry Road West

  

  

153.885 sq.meters

Include Perimeter Stone in Calculations

Click Here for Imperial



Area

(ha)

Asphalt/Impervious 

Area
CDS Unit 50% 0.82 32% 16%

Landscape Inherent 100% 0.38 15% 15%

Rooftop Inherent 100% 0.94 37% 37%

Landscape Inherent 100% 0.04 1% 1%

Asphalt/Impervious 

Area
Untreated 0% 0.01 1% 0%

Landscape Inherent 100% 0.15 6% 6%

Asphalt/Impervious 

Area

CDS Unit/ StormTech Isolator 

Row
75% 0.21 8% 6%

Rooftop Inherent 100% 0.03 1% 1%

Total - - - 2.57 100.0% 82%

Treatment Train TSS Removal Approach:

*As per 'New Jersey Stormwater Best Management Practices Manual' 

Equation 4-1 (February 2004) - see attached

TSS Removal:

CDS Unit (Rate 1) = 50 %

StormTech Isolator Row (Rate 2) = 50 %

Total Removal :

Rinf = Rate 1 + Rate 2 - [(Rate 1 x Rate 2)/100]

Rinf = 75.0 %

Surface Treatment
Effective 

TSS 
% Area of Site

Overall TSS 

Removal

A3 Post

A1 Post

Water Quality Calculations

376 & 390 Derry Road 

File No.UD16-0522

Prepared By: S.Rayner, EIT Date: August 2017

A2 Post

Catchment



Project Name: 376 &390 Derry Rd. Engineer: Cole Engineering Group Ltd.

Location: Milton, ON Contact: Samantha Rayner, E.I.T

OGS #: OGS Report Date: 15-Aug-17

Area 0.39 ha 204

Weighted C 0.66 Particle Size Distribution FINE

CDS Model 2015-4 20 l/s

Rainfall 

Intensity
1 

(mm/hr)

Percent 

Rainfall 

Volume
1

Cumulative 

Rainfall 

Volume

Total 

Flowrate 

(l/s)

Treated 

Flowrate (l/s)

Operating 

Rate (%)

Removal 

Efficiency (%)

Incremental 

Removal (%)

1.0 11.0% 20.4% 0.7 0.7 3.6 97.8 10.7

1.5 10.1% 30.5% 1.1 1.1 5.3 97.3 9.8

2.0 9.6% 40.1% 1.4 1.4 7.1 96.8 9.3

2.5 7.9% 48.0% 1.8 1.8 8.9 96.3 7.7

3.0 6.4% 54.4% 2.1 2.1 10.7 95.8 6.1

3.5 4.4% 58.8% 2.5 2.5 12.5 95.3 4.2

4.0 4.2% 63.0% 2.8 2.8 14.3 94.8 4.0

4.5 3.7% 66.7% 3.2 3.2 16.0 94.3 3.5

5.0 3.3% 70.0% 3.5 3.5 17.8 93.8 3.1

6.0 5.6% 75.6% 4.2 4.2 21.4 92.7 5.1

7.0 4.0% 79.6% 4.9 4.9 24.9 91.7 3.7

8.0 3.5% 83.1% 5.7 5.7 28.5 90.7 3.2

9.0 2.2% 85.3% 6.4 6.4 32.1 89.7 2.0

10.0 1.7% 87.0% 7.1 7.1 35.6 88.6 1.5

15.0 6.3% 93.3% 10.6 10.6 53.5 83.5 5.3

20.0 2.3% 95.6% 14.1 14.1 71.3 78.4 1.8

25.0 1.8% 97.3% 17.7 17.7 89.1 73.3 1.3

30.0 0.8% 98.2% 21.2 19.8 100.0 65.7 0.6

35.0 0.9% 99.0% 24.7 19.8 100.0 56.3 0.5

40.0 0.3% 99.3% 28.3 19.8 100.0 49.2 0.1

45.0 0.5% 99.8% 31.8 19.8 100.0 43.8 0.2

50.0 0.2% 100.0% 35.3 19.8 100.0 39.4 0.1

92.9

6.5%

86.4%

98.1%

1 - Based on 44 years of hourly rainfall data from Canadian Station 6158733, Toronto ON (Airport)

2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.

Predicted Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

Predicted Net Annual Load Removal Efficiency =

BASED ON A FINE PARTICLE SIZE DISTRIBUTION

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

CDS Treatment Capacity

Removal Efficiency Adjustment
2
 = 



STORM





Area (ha) = 2.52 Engineer: Cole Engineering Group
C = 0.80 Contact: Samantha Rayner, E.I.T.

Rational Conv. 2.775 converts from m3/s to l/s Report Date: 21-Jun-17

CDS Model: PMSU3030-6

Flowrate = 85 l/s Site: 376 / 390 Derry Road

Weather Station: 6158350 Location: Mississauga, ON

PSD: FINE OGS ID: OGS

Rainfall 
Intensity Range 

(mm/hr)

Total 
Rainfall* 

(mm)

Rainfall 
intensity
mm/hr

(I)

Runoff Rate
Per The Rational

Method
(l/s)

Q = C x I x A x 2.77

Rainfall 
Volume

%

CDS Flow 
Rate       
(l/s)

Operating 
Rate

Efficiency**  
(%)

Relative 
Efficiency  

(%)

0.0 - 0.5 620.70 0.5 2.8 7.3% 2.8 0.03 97.9 7.1

0.5 - 1.0 791.80 1.0 5.6 9.4% 5.6 0.07 97.0 9.1

1.0 - 1.5 809.20 1.5 8.4 9.6% 8.4 0.10 96.0 9.2

1.5 - 2.0 765.50 2.0 11.2 9.1% 11.2 0.13 95.1 8.7

2.0 - 2.5 546.70 2.5 14.0 6.5% 14.0 0.16 94.1 6.1

2.5 -3.0 512.90 3.0 16.8 6.1% 16.8 0.20 93.2 5.7

3.0 - 4.0 840.50 4.0 22.4 10.0% 22.4 0.26 91.3 9.1

4.0 - 5.0 644.80 5.0 28.0 7.6% 28.0 0.33 89.4 6.8

5.0 - 6.0 505.30 6.0 33.6 6.0% 33.6 0.39 87.5 5.3

6.0 - 7.0 430.30 7.0 39.2 5.1% 39.2 0.46 85.7 4.4

7.0 - 8.0 302.10 8.0 44.8 3.6% 44.8 0.53 83.8 3.0

8.0 - 9.0 167.40 9.0 50.3 2.0% 50.3 0.59 81.9 1.6

9.0 - 10.0 275.00 10.0 55.9 3.3% 55.9 0.66 80.0 2.6

10.0 - 11.0 198.10 11.0 61.5 2.3% 61.5 0.72 78.1 1.8

11.0 - 12.0 160.70 12.0 67.1 1.9% 67.1 0.79 76.2 1.4

12.0 - 13.0 136.50 13.0 72.7 1.6% 72.7 0.86 74.3 1.2

13.0 - 15.0 150.10 15.0 83.9 1.8% 83.9 0.99 70.6 1.3

15.0 - 20.0 366.60 20.0 111.9 4.3% 85.0 1.00 53.3 2.3

20.0 - 25.0 70.80 25.0 139.9 0.8% 85.0 1.00 42.7 0.3

25.0 - 30.0 111.90 30.0 167.8 1.3% 85.0 1.00 35.5 0.5

30.0 -35.0 0.00 35.0 195.8 0.0% 85.0 1.00 30.5 0.0

35.0 - 40.0 38.70 40.0 223.8 0.5% 85.0 1.00 26.7 0.1

8445.60

TSS Removal: 87.7%

Efficiency Adjustment: 6.5%

Net Annual TSS Removal: 81.2%

Net Annual Volume Treated: 96.4%

1) Historical Data including years 1982 to 1998 from Ontario Climate Centre

2) CDS Efficiency based on testing conducted at the University of Central Florida

3) Adjustment for use of 60 minute time step data on site with a time of concentration less than 30 minutes

4) CDS design flowrate and scaling based on standard manufacturer model & product specifications

                                            Annual TSS Removal Efficiency Using Historical Weather Data







25715 m
2

3.0 mm

77.0 m
3

Initial Abstraction:

Surface Area (m
2
) IA (mm) Volume (m³)

Impervious Roof 9945 1.00 9.9

Paved Surface 10173 1.00 10.2

Landscape 5596 5.00 28.0

Total 25715 - 48.1

Retention via Initial Abstraction = 48.1 m
3

Retention via Infiltration Trench = 34.0 m
3

Total Provided Retention Volume = 82.1 m
3

Rainfall depth to be retained

Total rainfall volume at 5mm

Total Retention Volume 

Water Balance Calculation

376 & 390 Derry Road

File No.: UD16-0522

Prepared By: S.Rayner, EIT Date: August 2017

Contributing Drainage Area



Infiltration rate 
Maximum depth 

for 48hr drawdown

Proposed 

Depth 

Minimum bottom area for 

48hr drawdown

Minimum 

footprint

Provided 

footprint

(m
3
) (mm/hr) (m) (m) (m

2
) (m²) (m²)

Stored Volume 34.0 12 1.44 0.50 147.57 170.00 172

CVC & TRCA LID SWM Guidelines (p.4-57)

(Used to calculate the maximum depth for infiltration with a 48hr drawdown time)

i x ts

1000 x Vr

where; d = Maximum depth of Soakawy Pit

V = Runoff volume to be infiltrated (m
3
)

ts = Drawdown time (s)

CVC & TRCA LID SWM Guidelines (p.4-58)

(Used to calculate the footprint of the Infiltration trenches)

WQV

Dr * Vr

where; A = Bottom area of infiltration trench (m
2
)

Vr = Void Space Ratio

Dr = Stone Reservoir Depth 

WQV = Water volume (m³)

A =

376 & 390 Derry Road

File No.: UD16-0522

Date: August 2017

Water balance storage in stone below 

StormTech chambers

d =

Infiltration Footprint

Prepared by: S.Rayner, EIT



Prepared by: S.Rayner, EIT

Approximate Existing Swale (Based on FlowMaster Model)

Length Along Property (m) Depth (m) Bottom Width (m) Maximum Flow Capacity (m³/s) Velocity (m/s)

240 0.4 0.8 0.52 1.28

Approximate Culvert Sizing 

Length of Culvert
Culvert Diameter 

(mm)

240 0.71

Roadside Culvert Sizing 
Calculation

376 & 390 Derry Road

File No.UD16-0522

Date: August 2017



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.030

Channel Slope 0.01000 m/m

Normal Depth 0.40 m

Left Side Slope 0.55 m/m (H:V)

Right Side Slope 0.55 m/m (H:V)

Bottom Width 0.80 m

Results

Discharge 0.52 m³/s

Flow Area 0.41 m²

Wetted Perimeter 1.71 m

Hydraulic Radius 0.24 m

Top Width 1.24 m

Critical Depth 0.33 m

Critical Slope 0.01990 m/m

Velocity 1.28 m/s

Velocity Head 0.08 m

Specific Energy 0.48 m

Froude Number 0.71

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 m

Length 0.00 m

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 m

Profile Description

Profile Headloss 0.00 m

Downstream Velocity Infinity m/s

Upstream Velocity Infinity m/s

Normal Depth 0.40 m

Critical Depth 0.33 m

Channel Slope 0.01000 m/m

FlowMaster- Existing Roadside Ditch Capacity

31/08/2017 3:25:06 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



FlowMaster- Existing Roadside Ditch Capacity
GVF Output Data

Critical Slope 0.01990 m/m

31/08/2017 3:25:06 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



APPENDIX C 

Sanitary Data Analysis 
 

 



PREPARED BY: PS

DATE: August 2017

PAGE: 1 of 1

SECTION COMM RES Single TOTAL SECTION SECTION TOTAL TOTAL TOTAL AVERAGE HARMON PEAK TOTAL INFILT. TOTAL PIPE PIPE FULL FLOW FULL FLOW ACTUAL PERCENT

LOCATION FROM TO AREA POP. Towns Family POP. AREA POP. ACCUM. ACCUM. ACCUM. FLOW PEAKING FLOW ACCUM. @ DESIGN LENGTH DIA. SLOPE CAPACITY VELOCITY VELOCITY FULL

MH MH
PROP. POP. EX. POP. POP.  @ 302.8 L/c/d FACTOR AREA 0.20 L/s/ha. FLOW

n = 0.013

(ha.)  @ 50 ppha  @ 2.7 ppu  @ 50 ppha (persons) (ha.) (persons) (persons) (persons) (persons) (L/s) (L/s) (ha.) (L/s) (L/s)  (m)  (mm)  (%) (L/sec)  (m/sec)  (m/sec) (%)

Existing 2.57 2.57 5 5 5 0.02 4.44 0.08 2.57 0.51 0.59

Proposed Development 2.57 0.03 124 336 336 0 336 1.18 4.06 4.78 2.57 0.51 5.30 10.0 250 2.00 85.42 1.72 0.95 6%

EXISTING FLOW

376 - 390 Derry Road West 

SEWER DESIGN

PROPOSED CONDITIONS

SECTION

REGION OF PEEL

SANITARY SEWER DESIGN SHEET

CHECKED BY: AR

PROPOSED
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Project: Proj. #

Date:

Calc'ed by:

Site Component Site

Studio / 1 / 1+d bed units

People per unit 1.4

2 bed units / 2+D

People per unit 2.1

3 bed units

People per unit 3.1

4 bed units

People per unit 3.6

Townhouse units 124

People per unit 2.7

Hotel Room

Person per room 1.0

Retail GFA (m2) 330.7  sq m

person / ha 50.0

Office (m2)

person / 100 m2

blank

blank

Unit Quantity by

 Site Component
Units

Apartments, Condominiums, Other Multi-

family Dwellings
L/person/day 334.8 - - - - -

Hotels and Motels (excluding bars and 

restaurants), a) Regular
L/room/day 0.0 - - - - -

Not used - - - - - - -

Commercial or Retail L/person/day 1.7 - - - - -

Office Building L/9.3m2 of floor area/day - - - - - -

Not used - - - - - - -

Apartments, Condominiums, Other Multi-

family Dwellings
93,744.00 93,744.00 0 0 0 0 0

Hotels and Motels (excluding bars and 

restaurants), a) Regular
0 0.00 0 0 0 0 0

Not used 0 0 0 0 0 0 0

Commercial or Retail 496.10 496.10 0 0 0 0 0

Office Building 0 0 0 0 0 0 0

Not used 0 0 0 0 0 0 0

Total Flow

94,240.10 94,240.10 0.00 0.00 0.00 0.00 0.00

1.09 1.09 0.00 0.00 0.00 0.00 0.00

188,182.53 188,182.53 0.00 0.00 0.00 0.00 0.00

3,298.40 3,298.40 0.00 0.00 0.00 0.00 0.00

11,780.01 11,780.01 0.00 0.00 0.00 0.00 0.00

3.27 3.27 0.00 0.00 0.00 0.00 0.00

Land Use Minimum Hour Peak Hour Maximum Day

Residential 0.84 3.00 2.00

Commercial / 

Retail
0.84 3.00 1.40

S:\2016 Projects\UD\ICI\UD16-0522 TimeDev_390&376DerryRd-SPA_MS\300-Design-Engineering\305-Reports\FSR 2017 09(Sep) 01\Appendix D - Water Data Analysis\[Domestic and Fire Demand_Rev2.0-.xlsx]1. Domestic Water Demand

Average day (L/s)

Max. day (L/d)

Min. hour (L/hr)

Peak hour (L/hr)

Peak hour (L/s)

Other Occupancies

Peaking Factors

Average day (L/d)

DOMESTIC WATER DEMAND

-

Residential Occupancies

280

280

Other Occupancies

Residential Occupancies

Note: 

Based on the Region of Peel Standards and 

the Ontario Building Code, Part 8 "Sewage 

Systems", OBC Table 8.2.1.3.A and 8.2.1.3.B

376-390 Derry Road West UD16-0522

Commercial 

Occupancy Data

Equivalent Population (persons)Water Demand

Residential 

Occupancy 

Data

Oct-17

LMV

Daily Flow Rate (L/d)

300

300

-



Project: Project #

Date:

Calc'ed by:

Fire Resistive Construction: Site Component: Townhouse

Largest Floor Area (m2) 771

Area Above (m2) 771

Area Below (m2) 771

Total Floor Area (m2) 2313

C (dimensionless) 1.5

A (m2) 2313

F (L/min) 16000

F (L/min) 16000

F = Required fire flow L/min f1  (dimensionless) 0.85

C = Coefficient related to construction F' = F x ff (L/min) 13600

A = Total area in m 2

f2 (sprinkler factor)

North Side

East Side

South Side

West Side

f3 0%

13600

0

0

14000

233

3700

Table 1

No Sprkinkler 

System
Sprinklered

Sprink. + 

Supervised

0% 30% 50%

Table 2

Wood 

Frame

Ordinary 

Construction

Non-

Combustible
Fire Resistive

1.5 1 0.80 0.60

Table 3

Rapid Burning Free Burning Combustible
Limited 

Combustible
Non-Combust.

25% 15% 0% -15% -25%

Table 4

0 to 3m 3.1 to 10m 10.1 to 20m 20.1 to 30m 30.1 to 45m > 45m

25% 20% 15% 10% 5% 0

S:\2016 Projects\UD\ICI\UD16-0522 TimeDev_390&376DerryRd-SPA_MS\300-Design-Engineering\305-Reports\FSR 2017 09(Sep) 01\Appendix D - Water Data Analysis\[Domestic and Fire Demand_Rev2.0-.xlsx]1. Domestic Water Demand

F''(USGPM)

Sprinkler and 

Exposure 

Increase or 

Decrease

NO

S = F' * f 2 (L/min)

E = F' * f 3 (L/min)

F''=F'-S+E (L/min) rounded to nearest 1,000

F''(L/s)

Sprinkler Reduction Factor

(f2)

Occupancy Factor

(f1)

Exposure Charge

The following calculations are for the 

proposed  development and are based on 

the largest floorplate area. The FUS requires 

that a minimum water supply source ‘F’ be 

provided at 150KPa.  The minimum flow ‘F’ 

can be calculated as such:

Total Floor Area

Construction Type 

"C" Factor

'Calculations, formulas and factors are as per 

Fire Underwriter's Survey (FUS) Water Supply 

for Public Fire Protection

Flow 

(F)

Reduction

Factor

f 1  = occupancy factor; ie, Residential, f 1  = 0.85; for Retail or Commercial, f 1  = 1.00

f 3  = Exposure factor not to exceed 75%, determined as per FUS Guide Item 4, page 18)

F' (L/min)

FIRE FLOW CALCULATION

Aug-17

LMV

UD16-0522376-390 Derry Road West

A220CF 
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Engineering Plans 
 

 













APPENDIX F 

Statement Of Limiting Conditions And Assumptions 
 



 
 
 

Statement of Limiting Conditions and Assumptions 

 
1. This Report/Study (the “Work”) has been prepared at the request of, and for the exclusive use of, the Owner, and its 

affiliates (the “Intended Users”).  No one other than the Intended Users has the right to use and rely on the Work without 
first obtaining the written authorization of Cole Engineering Group Ltd. (Cole Engineering) and its Owner.   

2. Cole Engineering expressly excludes liability to any party except the Intended Users for any use of, and/or reliance upon, 
the Work.   

3. Cole Engineering notes that the following assumptions were made in completing the Work:   

a) the land use description(s) supplied to us are correct; 
b) the surveys and data supplied to Cole Engineering  by the Owner are accurate;  
c) market timing, approval delivery and secondary source information is within the control of Parties other than Cole 

Engineering; and 
d) there are no encroachments, leases, covenants, binding agreements, restrictions, pledges, charges, liens or special 

assessments outstanding, or encumbrances which would significantly affect the use or servicing. 
 
Investigations have not been carried out to verify these assumptions.  Cole Engineering deems the sources of data and 
statistical information contained herein to be reliable, but we extend no guarantee of accuracy in these respects.  
 

4. Cole Engineering accepts no responsibility for legal interpretations, questions of survey, opinion of title, hidden or 
inconspicuous conditions of the property, toxic wastes or contaminated materials, soil or sub-soil conditions, environmental, 
engineering or other factual and technical matters disclosed by the Owner, the Client, or any public agency, which by their 
nature, may change the outcome of the Work.  Such factors, beyond the scope of this Work, could affect the findings, 
conclusions and opinions rendered in the Work.  We have made disclosure of related potential problems that have come to 
our attention.  Responsibility for diligence with respect to all matters of fact reported herein rests with the Intended Users. 

5. Cole Engineering practices engineering in the general areas of infrastructure and transportation.  It is not qualified to and is 
not providing legal or planning advice in this Work.   

6. The legal description of the property and the area of the site were based upon surveys and data supplied to us by the Owner.  
The plans, photographs, and sketches contained in this report are included solely to aide in visualizing the location of the 
property, the configuration and boundaries of the site, and the relative position of the improvements on the said lands. 

7. We have made investigations from secondary sources as documented in the Work, but we have not checked for compliance 
with by-laws, codes, agency and governmental regulations, etc., unless specifically noted in the Work. 

8. Because conditions, including capacity, allocation, economic, social, and political factors change rapidly and, on occasion, 
without notice or warning, the findings of the Work expressed herein, are as of the date of the Work and cannot necessarily 
be relied upon as of any other date without subsequent advice from Cole Engineering. 

9. The value of proposed improvements should be applied only with regard to the purpose and function of the Work, as 
outlined in the body of this Work.  Any cost estimates set out in the Work are based on construction averages and subject to 
change. 

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

11. The Work is only valid if it bears the professional engineer’s seal and original signature of the author, and if considered in 
its entirety.  Responsibility for unauthorized alteration to the Work is denied. 
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