
 
 

Urbanworks Engineering Corporat ion  
3-1750 The Queensway, Unit 1279, Toronto, ON M9C 5H5 
416.503.4500   |   general@urbanworkseng.com 

 

FUNCTIONAL SERVICING & STORMWATER MANAGEMENT REPORT 
 

P r o j e c t  N o . :  2 0 - 0 0 0 9 C A    J a n u a r y  2 0 2 1  
 

 
 
 

 
 
 
 
  

 
 

 
  

 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

PROP OSED TE MPORARY-USE 

STORAGE YARD 
 

1 2 4 2 3  CO L E R A I N E  D R I V E  &  0  S I M P S O N  R O A D  

T O W N  O F  C A L ED O N 

 

City File No.: PRE 2020-0009 

 

TOWN OF CALEDON
PLANNING
RECEIVED

Feb.24, 2021



12423 Coleraine Dr. & 0 Simpson Rd.   Temporary Storage Yard 
Town of Caledon                                                    Functional Servicing & SWM Report 
 

  
20-0009CA   January 2021 i  
   
  
   

Table of Contents 

PAGE 
 
1.0 INTRODUCTION ..................................................................................................................... 1 

1.1 Study Objectives and Location .................................................................................... 1 
1.2 Existing Condition ........................................................................................................ 1 
1.3 Proposed Development ............................................................................................... 2 
1.4 References ................................................................................................................... 5 

2.0 STORMWATER MANAGEMENT ........................................................................................... 6 
2.1 Stormwater Design Criteria ......................................................................................... 6 
2.2 Existing Conditions ...................................................................................................... 7 
2.2.1 Topography and Drainage .......................................................................................... 7 
2.2.2 Existing Storm Drainage Infrastructure ....................................................................... 8 
2.2.3 Soil Conditions ............................................................................................................. 8 
2.2.4 Existing Peak Flows .................................................................................................. 11 
2.3 Proposed Stormwater Management ......................................................................... 12 
2.3.1 Site Grading and Drainage ........................................................................................ 12 
2.3.2 Allowable Release Rates .......................................................................................... 13 
2.3.3 Quantity Control and On-Site Storage ...................................................................... 15 
2.3.4 Water Quality Control ................................................................................................ 15 
2.3.5 Water Balance ........................................................................................................... 15 
2.3.6 Erosion and Sediment Control .................................................................................. 17 

3.0 SANITARY SERVICING AND WATER SUPPLY ................................................................ 17 
4.0 SUMMARY ............................................................................................................................ 18 



12423 Coleraine Dr. & 0 Simpson Rd.   Temporary Storage Yard 
Town of Caledon                                                    Functional Servicing & SWM Report 
 

  
20-0009CA   January 2021 ii  
   
  
   

List of Tables 

 PAGE 
 
Table 2-1: Rainfall Intensity Equation Coefficients ........................................................................ 6 
Table 2-2: Summary of Existing Peak Flows (West Site) ............................................................ 11 
Table 2-3: Summary of Existing Peak Flows (East Site) ............................................................. 11 
Table 2-4: Maximum Allowable Release Rates ........................................................................... 13 
Table 2-5: Proposed Peak Flows & Storage Requirements ........................................................ 15 
Table 2-6: Water Balance Requirements ..................................................................................... 16 
 
 
 

List of Figures 

 PAGE 
 
Figure 1-1: Site Location Plan ........................................................................................................ 3 
Figure 1-2: Proposed Site Plan ...................................................................................................... 4 
Figure 2-1: Existing Drainage Plan ................................................................................................. 9 
Figure 2-2: Soil Map...................................................................................................................... 10 
Figure 2-3: Proposed Drainage Plan ............................................................................................ 14 
 
 
 

Appendices 

Appendix A:  Background Information  

Appendix B:  Stormwater Management Calculations  

Appendix C: Engineering Drawings 

 



12423 Coleraine Dr. & 0 Simpson Rd.   Temporary Storage Yard 
Town of Caledon                                                    Functional Servicing & SWM Report 
 

  
20-0009CA   January 2021 1  
   
  
   

1.0 INTRODUCTION 

1.1 Study Objectives and Location 

This Functional Servicing and Stormwater Management Report has been prepared in support of 

a proposed temporary-use Zoning Bylaw Amendment and associated Site Plan Control 

Application for lands situated at George Bolton Parkway and Simpson Road, in the Town of 

Caledon, Regional Municipality of Peel.  The temporary use is proposed for two contiguous land 

parcels located on the west and east sides of Simpson Road, with respective municipal 

addresses of 12423 Coleraine Drive and 0 Simpson Road.  The overall site can be legally 

described as Part of the west half of Lot 3, Concession 6, Town of Caledon (geographic township 

of Albion), Regional Municipality of Peel.  The subject property is located within the boundaries of 

George Bolton Parkway to the north, Coleraine Drive to the west, Highway 50 to the east and 

Mayfield Road to the south.  The site is within the jurisdiction of the Toronto and Region 

Conservation Authority (TRCA).  A Site location plan is provided in Figure 1-1. 

The following report provides information regarding site servicing and stormwater management 

for the subject development while ensuring compatibility with services already in place.  The 

report will also address comments raised by regulatory agencies (i.e. Region of Peel, Town of 

Caledon and TRCA). 

1.2 Existing Condition 

The two land parcels are rectangular in shape with a total combined area of 3.87ha.; the West Site 

has an area of 2.78ha, and the East Site has an area of 1.09ha.  A portion of the West Site fronting 

Coleraine drive currently contains an existing single-detached dwelling, accessory garage 

structure, salt storage structure and paved parking area/driveway.  The remainder of the West 

Site consists of gravel surface currently used for outdoor storage.  The main access to the West 

Site is via an entrance at Coleraine Drive, and there is a secondary entrance at Simpson Road.  

The East Site entirely consists of gravel-surfaced outdoor parking, with a single site entrance 

located at Simpson Road.  There are no existing structures on the East Site. 

The subject site is located within an existing development known as the GWL Industrial 

Subdivision.  An extension of Simpson Road was recently constructed, which included extension 

of underground services up to the site frontage.  Existing industrial lands are located to the south. 
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1.3 Proposed Temporary Use 

The proposed temporary use for both east and west sites will consist of outdoor parking area for 

vehicles, construction vehicles and apparatus.  Surface treatment is proposed to consist of gravel 

for the vehicle storage / maneuvering areas, along with a 7.5m-wide landscaped buffer strip along 

the north property line.  Existing site entrances at Simpson Road will be improved and paved with 

asphalt in accordance with Town standards.  No new structures are proposed.  The proposed site 

plan is shown in Figure 1-2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SIT
E

N

LEGEND
SUBJECT SITE

FIGURE 1-1
LOCATION PLAN

RAFAT STORAGE YARD
12423 COLERAINE DR. & 0 SIMPSON RD.,

CALEDON

JAN. 2021 SCALE: NTS20-0009CA

urbanworks
ENGINEERING CORPORATION
Toronto, Ontario, Canada  |  tel. 416-503-4500
e. general@urbanworkseng.com  | w. www.urbanworkseng.com



PL
AN

N
O

R
TH

N

FIGURE 1-2
PROPOSED SITE PLAN

JAN. 2021 SCALE: NTS20-0009CA

LEGEND
PROPOSED GRAVEL PARKING

PROPOSED ASPHALT ENTRANCEurbanworks
ENGINEERING CORPORATION
Toronto, Ontario, Canada  |  tel. 416-503-4500
e. general@urbanworkseng.com  | w. www.urbanworkseng.com SITE BOUNDARY

PROPOSED LANDSCAPE AREAS
RAFAT STORAGE YARD

12423 COLERAINE DR. & 0 SIMPSON RD.,
CALEDON



12423 Coleraine Dr. & 0 Simpson Rd.   Temporary Storage Yard 
Town of Caledon                                                    Functional Servicing & SWM Report 
 

  
20-0009CA   January 2021 5  
   
  
   

1.4 References 

The following material has been reviewed during the preparation of this report: 

 Topographic Survey prepared by Land Survey Group, dated November 19, 2020; 

 Site Plan Control Manual: Submission Package, Town of Caledon, August 2019; 

 Development Standards Manual, Version 5.0, Town of Caledon, 2019; 

 Stormwater Management Criteria, Toronto and Region Conservation Authority, August 

2012; 

 Low Impact Development Stormwater Management Planning and Design Guide, TRCA / 

CVC, 2010; 

 Stormwater Management Design Brief, Simpson Road Extension, GWL Industrial 

Subdivision, Pitura Husson Limited, June 2008; 

 As-Built Plans, Simpson Road Extension Phase 1, Amec Foster Wheeler, August 2016 
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2.0 STORMWATER MANAGEMENT 

2.1 Stormwater Design Criteria 

Stormwater management design criteria for the proposed development were established through 

a review of regulatory agency design standards, along with background design information for the 

existing industrial subdivision and stormwater management pond.  The relevant stormwater 

management guidelines are listed below. 

Town of Caledon Criteria: 

 Local storm sewers shall be designed using the Rational Method and based on a 5-year 

storm return frequency: 

Q = C i A / 360 

Where:  Q = Flow Rate (m3/s) 

C = Runoff Coefficient 

i = Rainfall Intensity (mm/hr) 

A = Drainage Area (ha) 

 Rainfall Intensity calculations for storm sewer design will be based on the Town of 

Caledon standard IDF relationships, and will be calculated as follows: 

i = A / (tC + B)C 

  Where:  A, B, C are constants per Table 2-1 below 

    tC = Time of Concentration (min.), with a minimum time of 10min. 

Table 2-1: Rainfall Intensity Equation Coefficients 

Storm 
Event 

Coefficients 

A B C 

2-year 1070 7.85 0.8759 

5-year 1593 11 0.8789 

10-year 2221 12 0.9080 

25-year 3158 15 0.9335 

50-year 3886 16 0.9495 

100-year 4688 17 0.9624 
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 Acceptable flow velocities within storm sewer shall be between 0.75m/s and 4.0m/s for 

pipes flowing full.  Super-critical flows will not be accepted; 

 Minimum pipe slope shall be 0.40% (unless adequate self-cleansing velocity is 

confirmed); 

 Minimum pipe size for storm sewer main lines is 300mm; 

TRCA Criteria: 

 Enhanced (Level 1) water quality protection (80% TSS removal); 

 Minimum retention of the first 5mm of rainfall for water balance and erosion control. 

 

2.2 Existing Conditions 

2.2.1 Topography and Drainage 

Review of existing site conditions was carried out using topographical mapping and visual site 

inspection.  Topographical information was obtained from a detailed survey completed by Land 

Survey Group in November 2020.  An initial site inspection was conducted on January 8, 2021. 

The subject site is located within Sub-Basin 36 of the Humber River Watershed, as defined by the 

TRCA Stormwater Management Criteria.  Drainage for the West Site is split such that 

approximately half the site area drains west toward Coleraine Drive, approximately one-third of 

the site area drains north to George Bolton Parkway, and the remainder of the site drains east to 

Simpson Road.  Drainage for the East Site is toward Simpson Road.  A small external area 

currently drains into both sites, originating from a portion of the boulevard along George Bolton 

Parkway.  An existing berm within the municipal right-of-way directs some drainage southward.  

An existing stormwater management pond located southwest of Simpson Road and Parr 

Boulevard services the industrial subdivision.  Ultimately, drainage from the surrounding area is 

conveyed toward West Rainbow Creek. 

The sites are relatively flat; topographic relief for the West Site is approximately 2.2m (with 

elevations ranging from 239.6 masl at the northeast corner of the site to 237.4 masl at the 

southwest corner), and topographic relief on the East Site is approximately 0.4m (with elevations 

ranging from 239.9 masl at the east limit of the site to 239.5 at the southwest corner).  Figure 2-1 

provides an illustration of the existing drainage conditions. 
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2.2.2 Existing Storm Drainage Infrastructure 

The area surrounding the site has been developed, and therefore there is existing drainage 

infrastructure in the vicinity.  Existing infrastructure includes: 

 An existing 1200mm diameter storm sewer along Simpson Road, that conveys flow 

southerly toward the existing SWM Pond south of Parr Boulevard; 

 Existing storm sewers along George Bolton Parkway ranging in size from 300mm to 

900mm in diameter, which convey drainage from the roadway toward an open drainage 

channel on the north side of George Bolton Parkway; 

 Existing 1050mm diameter storm sewer along Coleraine Drive (north of George Bolton 

Parkway), which drains the existing channel and conveys flows northward; 

 Existing 375mm diameter storm sewer along Coleraine Drive (south of George Bolton 

Parkway), that conveys flows from the roadway southward. 

 A Stormwater Management (SWM) Pond at the southwest quadrant of Simpson Road and 

Parr Boulevard, which was designed to provide stormwater quantity and quality control for 

the surrounding industrial subdivision, including the subject lands. 

 

2.2.3 Soil Conditions 

A geotechnical report was not available at the time this document was prepared. Subsurface 

conditions on the site were estimated using the Soil Map of Peel County, Soil Survey Report No. 

18.  Based on the soil map, the site is underlain with Peel Clay.  Exact soil conditions can be 

confirmed once a geotechnical study is performed during the later stages of the project.  Figure 

2-2 shows the site location with an overlay of the soil map. 
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2.2.4 Existing Peak Flows 

Existing peak flows were calculated using the Rational Method due to the relatively small size of 

the site.  As mentioned previously, there is a drainage divide through the West Site, which splits 

flows between Simpson Road, George Bolton Parkway and Coleraine Drive. The East Site drains 

entirely toward Simpson Road.  Existing peak flows are summarized in Tables 2-2 and 2-3 below; 

calculations are provided in Appendix B. 

Table 2-2: Summary of Existing Peak Flows (West Site) 

 

Table 2-3: Summary of Existing Peak Flows (East Site) 

 

 

 

 

 
 
 
 

 

Storm 
Event 

Flows (L/s) 

To Coleraine Dr. 
(Area 101) 

To George Bolton 
Pkwy. 

(Area 102 + 104) 

To Simpson Rd. 
(Area 103 + 105) 

Total Flow 

2-year 201.7 177.2 98.2 477.0 

5-year 258.0 226.7 125.7 610.4 

10-year 315.7 277.3 153.7 746.6 

25-year 368.1 323.4 179.3 870.8 

50-year 414.5 364.1 201.9 980.6 

100-year 462.4 406.2 225.2 1093.8 

Storm 
Event 

Total Flow (L/s) 
To Simpson Rd. 
(Area 106 + 107) 

2-year 185.8 

5-year 237.8 

10-year 290.9 

25-year 339.2 

50-year 382.0 

100-year 426.1 
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2.3 Proposed Stormwater Management 

The proposed stormwater management system has been designed in accordance with Town of 

Caledon and TRCA guidelines.  The intent of the design is to ensure conformance with the overall 

stormwater management plan for the existing industrial subdivision, and ensure no negative 

impacts to adjacent properties and infrastructure.  A stormwater management plan is required to 

address mitigation measures with respect to quantity control, quality control, erosion control and 

water balance. 

The downstream SWM pond was designed to service the subject lands with respect to stormwater 

quantity and quality control, with allowance for a fixed maximum release rate for each upstream 

site plan.  The proposed stormwater management strategy will limit discharge from the site to the 

maximum allowable release rate, using a combination of orifice flow control and on-site storage. 

The on-site stormwater storage system will also address TRCA water balance requirements via 

infiltration of storm runoff. 

The storm drainage systems for the West Site and East Site have been designed to function 

independently.  Each site is proposed to be serviced by a system of internal catchbasins and 

storm sewers to capture runoff from the gravel parking areas.  Storm sewers have been sized for 

a 5-year return storm using the Rational Method.  New service connections to the 1200mm 

diameter municipal storm sewer on Simpson Road are proposed for each site, along with control 

manholes at the property line.  Each storm control manhole will include an orifice tube to attenuate 

peak outflows from the sites to within allowable levels.  The proposed storm drainage system is 

illustrated in Figure 2-3.  Additional details on the storm system design (including drainage areas 

and flow sheets) are provided on drawings SS-01, SS-02 and TA-01 in Appendix C. 

2.3.1 Site Grading and Drainage 

Grading design for the site was produced based on a topographic survey prepared by Land 

Survey Group, dated November 19, 2020.  Existing elevations are proposed to be matched along 

all property lines, and in general the site will be graded for containment of runoff within the site 

boundaries.  Proposed internal grades have been set to ensure that maximum surface ponding 

will not exceed 0.30m at catchbasin low points, in the event of total blockage of any storm inlet.  

Flows from storms up to the 100-year event are proposed to be contained within the site without 

overflow.  For emergency situations (i.e. storms exceeding the 100-year event or failure of the 

internal drainage system), an over-land flow route has been established for both West and East 

sites to ensure that surface flows will exit the site directly onto Simpson Road via the site 

entrances. 
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The proposed drainage scheme is illustrated in Figure 2-3.  Detailed grading plans are provided in 

Appendix C. 

 

2.3.2 Allowable Release Rates 

The maximum allowable release rates are based on design information for the downstream 

stormwater management pond presented in the Stormwater Management Design Brief, GWL 

Industrial Subdivision (Pitura Husson, June 2008).  An excerpt from this report is included in 

Appendix A.  According to the report, site plans within the industrial development have a 

prescribed maximum release rate based on 180 L/s/ha, for a 100-year storm event.  Using this 

unit discharge rate, the maximum allowable flows for the subject site have been calculated and 

are as summarized below in Table 2-4. 

Table 2-4: Maximum Allowable Release Rates 

 

 

 

* Proposed developable portion of site (2.78ha – 0.65ha). 

As previously noted, a portion of the West Site fronting Coleraine Drive is proposed to remain 

un-altered (Areas 204 and 205 on Figure 2-3, with a combined area of 0.65ha).  Drainage for the 

un-altered portion of the West Site will remain per existing conditions, therefore this area has been 

deducted from the calculation of allowable flow to the Simpson Road sewer. 

 

 

 

 

 

 

 

 

 

 

Site 
Site Area 

(ha) 
Unit Flow Rate 

(L/s/ha) 
Allowable Flow 

(L/s) 

West Site 2.13* 180 383.4 

East Site 1.09 180 196.2 
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2.3.3 Quantity Control and On-Site Storage 

Quantity control is proposed through the use of flow restrictor (orifice tubes) at the downstream 

end of the storm sewer network for each site, in conjunction with on-site stormwater storage.  

On-site detention is proposed via a combination of sub-surface storage within the storm sewers 

and underground storm chambers (Triton S29 chambers).  The orifice tubes will attenuate peak 

flows to allowable levels, with estimated discharge rates of 381.0 L/s and 178.7 L/s for the West 

and East sites respectively.  To achieve peak flow attenuation, approximately 368m3 and 205m3 

of storage are required for the West and East sites respectively. 

The proposed peak flows and quantity control measures are summarized in Table 2-5.  

Calculations are provided in Appendix B, and details of the orifice controls are provided on 

drawing SS-02 in Appendix C. 

 

Table 2-5: Proposed Peak Flows & Storage Requirements 

 

 

2.3.4 Water Quality Control 

Per the Stormwater Management Design Brief for the GWL Industrial Subdivision, the existing 

stormwater management pond south of Parr Boulevard was designed to provide Enhanced (Level 

1) water quality control in accordance with MOECP guidelines.  No additional water quality control 

requirements were identified in the report for individual site plans comprising the subdivision. 

Therefore, on-site quality control has not been proposed. 

 

2.3.5 Water Balance 

The subject site is in an area classified by TRCA as Low Volume Groundwater Recharge Area 

(LGRA), where a site-specific water balance is not required, and best efforts to maintain recharge 

are recommended.  The minimum criteria is to retain the first 5mm of rainfall on the site through 

infiltration, evapotranspiration, or other LID measures.  Therefore the target for the subject 

Site 

Orifice 
Tube 
Dia. 

(mm) 

Post-Development Peak Flows  
100-Year (L/s) 

Storage (m3) 

Uncontrolled Controlled Allowable Provided Required 

West Site 375 929.9 381.0 383.4 380 368 

East Site 200 473.7 178.7 196.2 210 205 
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development was to achieve 5mm on-site retention.  The volume generated by 5mm of rainfall 

equates to 139.0m3 for the West site (2.78ha x 5mm), and 54.5m3 for the East Site (1.09ha x 

5mm). 

Based on the Soil Map of Peel Region, the soil in the area is classified as having “imperfect” 

natural drainage, where infiltration measures may have reduced effectiveness.  Since alternative 

LID measures such as stormwater re-use or evapotranspiration are not practical for this site, 

potential options to achieve water balance targets are limited.  Infiltration has been selected as 

the most appropriate option for water balance mitigation, following a ‘best-efforts’ approach. 

The underground stormwater chambers are proposed to be open-bottom, which will encourage 

infiltration to the underlying soil to the extent possible.  The storm chamber outlet pipe is proposed 

to be connected at a slightly higher elevation than the chamber base, such that a portion of the 

storm chamber below the outlet pipe will be used for retention of stormwater.  The proposed storm 

chamber layout is illustrated on the engineering drawings enclosed in Appendix C. 

The available stormwater retention volume (water balance) within the storm chambers on the 

West Site is 140m3, and 58m3 on the East Site.  The water balance requirements and 

proportioning of volume in the storm chambers is summarized in Table 2-6 below. 

Table 2-6: Water Balance Requirements 

  

 

 

 

 

Site 
Site 
Area 
(ha) 

Required 
Volume 

(m3) 

Storm Chamber Statistics 

Total Volume 
(m3) 

Quantity 
Control 

(m3) 

Water 
Balance 

(m3) 

West Site 2.78 139.0 423 283 140 

East Site 1.09 54.5 243 185 58 
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2.3.6 Erosion and Sediment Control 

Erosion and sediment control measures to be implemented during and following construction of 

the development are outlined below.  These measures comply with applicable criteria, including 

the Erosion and Sediment Control Guideline for Urban Construction (Greater Golden Horseshoe 

Area Conservation Authorities, December 2006), and Town of Caledon standards. 

The proposed erosion and sediment control works during construction will consist of the following: 

 Temporary sediment control fences 

 Temporary sediment traps 

 Rock-check dams at site discharge locations 

 Temporary cut-off swales to re-direct runoff on the site 

 Mud mat at the construction access 

 Sediment protection for street catchbasins 

Details for the proposed erosion and sediment control measures are provided on drawing SC-01 

in Appendix F. 

 

3.0 SANITARY SERVICING AND WATER SUPPLY 

The subject site has existing sanitary and water service connections to the existing building at 

Coleraine Drive, which are proposed to be maintained.  In addition, existing sanitary and water 

service connection stubs are located at Simpson Road for both the West and East sites, which 

were installed with the Simpson Road extension.  The service connection stubs terminate at the 

property lines, and are currently not in use.  Details of the existing services are provided on 

drawings SS-01 and SS-02 in Appendix C. 

There are no new structures proposed on either the West Site or East Site, and therefore there 

will not be any sanitary or water demand associated with the proposed site alterations.  No new 

sanitary or water services are proposed for this development. 
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4.0 SUMMARY 

This report outlines the proposed stormwater management scheme for two proposed 

temporary-use outdoor storage facilities located at 12423 Coleraine Drive and 0 Simpson Road 

(identified herein as the West Site and East Site respectively), in the Town of Caledon.  New 

sanitary and water supply services are not proposed as they are not required for this 

development.  Following is a summary of the conclusions and recommendations of this report: 

Stormwater Management 

 Post-development peak flows are proposed to be controlled to the maximum rates 

identified in the Stormwater Management Design Brief, GWL Industrial Subdivision 

(Pitura Husson Ltd., June 2008), based on 180 L/s/ha in a 100-year storm.  Flow control 

is proposed to be achieved using flow restrictors and a combination of underground pipe 

storage and storm chamber storage (Triton S29 chambers); 

 Since allowance for water quality control has been made in the design of the existing 

downstream stormwater management pond, no additional quality control measures are 

proposed on the site; 

 Retention of 5mm of rainfall for water balance is proposed to be achieved through limited 

soil infiltration via the open-bottom storm chambers.  Additional storage volume is 

proposed to be provided at the base of the storm chambers (below the quantity-control 

volume) for water balance purposes. 

Respectfully Submitted, 

Urbanworks Engineering Corporation 
 

 

 

 

 

 
Taras Dumyn, P.Eng.     
Principal       

Jan. 29, 2021 
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Ontario Building Code Data Matrix - Part 3 & 9

OBC Reference

ITEM

1 Project Description: Part 11

11.1 to 11.4

New

Addition

AlterationChange of Use

Part 3

1.1.2. [A]

2 Major Occupancy(s)

3 Building Area (m )

2

3.1.2.1.(1)

1.4.1.2 [A] 1

4 Gross Area (m )

2

5

Number of Storeys
Above Grade: 1

1.4.1.2 [A] & 3.2.1.1.

6

Number of Streets/Fire Fighter Access: 2 3.2.2.10 & 3.2.5.

7

3.2.2.24

8

Sprinkler System Proposed entire building

selected compartments

selected floor areas

basement

3.2.2.67

3.2.1.5

3.2.2.17

Standpipe required9
Yes No 3.2.9.

3.2.4.10 Fire Alarm required NoYes

Water Service/Supply is Adequate11 Yes No 3.2.5.7.

NoYes 3.2.612 High Building

Construction Restrictions
13

Non-combustibleCombustible

Both

BothCombustible Non-combustible
Actual Construction

3.2.2.71

Second floor(s) Area (m ):14

2

3.2.1.1.(3)-(8)

15 Occupant load based on m /person design of building

2

3.1.17

Occupancy: GROUP F1

16

Barrier-free Design

Yes

No  (Explain): 3.8

17
Hazardous Substances Yes No

3.3.1.2. & 3.3.1.19

18

Required

Fire

Resistance

Rating

(FRR)

Horizontal Assemblies

FRR (Hours)

Listed Design No.

or Description (SB-3)

Roof:

Members

FRR of Supporting Listed Design No.

or Description (SB-3)

Spatial Separation - Construction of Exterior Walls - Existing Building19
3.2.3

Name of Project:

PROPOSED  MIXED USE DEVELOPMENT

Location:

TOWN OF BOLTON, ONTARIO

References are to Division B unless noted

[A] for Division A or [C] for Division C

in lieu of roof rating

not required

Permitted Required

1.4.1.2 [A]

Load: 5 persons

Hours

Roof: Hours

Floor: Hours

Floor: Hours

0

N/A

0

N/A

Group F1

Building Classification:                          GROUP F1

12423 COLERAINE DRIVE

EXISTING NO CHANGE

Part 9

1.1.2.

9.10.1.3.

9.10.2.

9.10.4.

N/A

1.4.1.2 [A]

1.4.1.2 [A]

1.4.1.2 [A]

9.10.20.

9.10.2.

9.10.8.2.

INDEX

9.10.18.

N/A

N/A

9.10.6.

9.10.4.1.

9.9.1.3.

9.5.2.

9.10.1.3.(4)

9.10.8.

9.10.9.

9.10.14.

3.2.2.20.-.83 &

3.2.1.4

Wall Area of

EBF (m )

2

L.D.

(m )

H/L

L/H or

Permitted

Max. % of

Openings

Proposed

% of

Openings

FRR

(Hours)

Listed

Design or

Description

Comb

Const

Comb.

Constr. Nonc.

Cladding

Non-comb

Const

NEW__ 0EXISTING_113.43 TOTAL__113.43

NEW__ 0EXISTING_113.43 TOTAL__113.43

Third Floor Area (m ):

2

North

East

South

West

N/A N/A

35.20 m 100 %

0 %

3.80 m

7 %

--

6 %

92.08 m

6 %

96 %

100 %

100 %

1:10<

1:10<

1:10<

1:10<

0

4.26

7

7
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Ontario Building Code Data Matrix - Part 3 & 9

OBC Reference

ITEM

1 Project Description: Part 11

11.1 to 11.4

New

Addition

AlterationChange of Use

Part 3

1.1.2. [A]

2 Major Occupancy(s)

3 Building Area (m )

2

3.1.2.1.(1)

1.4.1.2 [A] 1

4 Gross Area (m )

2

5

Number of Storeys
Above Grade: 1

1.4.1.2 [A] & 3.2.1.1.

6

Number of Streets/Fire Fighter Access: 4 3.2.2.10 & 3.2.5.

7

3.2.2.24

8

Sprinkler System Proposed entire building

selected compartments

selected floor areas

basement

3.2.2.67

3.2.1.5

3.2.2.17

Standpipe required9
Yes No 3.2.9.

3.2.4.10 Fire Alarm required NoYes

Water Service/Supply is Adequate11 Yes No 3.2.5.7.

NoYes 3.2.612 High Building

Construction Restrictions
13

Non-combustibleCombustible

Both

BothCombustible Non-combustible
Actual Construction

3.2.2.71

Second floor(s) Area (m ):14

2

3.2.1.1.(3)-(8)

15 Occupant load based on m /person design of building

2

3.1.17

Occupancy: GROUP D/E

16

Barrier-free Design

Yes

No  (Explain): 3.8

17
Hazardous Substances Yes No

3.3.1.2. & 3.3.1.19

18

Required

Fire

Resistance

Rating

(FRR)

Horizontal Assemblies

FRR (Hours)

Listed Design No.

or Description (SB-3)

Roof:

Members

FRR of Supporting Listed Design No.

or Description (SB-3)

Spatial Separation - Construction of Exterior Walls - Existing Building19
3.2.3

Name of Project:

PROPOSED  MIXED USE DEVELOPMENT

Location:

TOWN OF BOLTON, ONTARIO

References are to Division B unless noted

[A] for Division A or [C] for Division C

in lieu of roof rating

not required

Permitted Required

1.4.1.2 [A]

Load: 1146 persons

Hours

Roof: Hours

Floor: Hours

Floor: Hours

0

N/A

0

N/A

Group A2 / D

Building Classification:                          GROUP A2 / D

12423 COLERAINE DRIVE

EXISTING NO CHANGE

Part 9

1.1.2.

9.10.1.3.

9.10.2.

9.10.4.

N/A

1.4.1.2 [A]

1.4.1.2 [A]

1.4.1.2 [A]

9.10.20.

9.10.2.

9.10.8.2.

INDEX

9.10.18.

N/A

N/A

9.10.6.

9.10.4.1.

9.9.1.3.

9.5.2.

9.10.1.3.(4)

9.10.8.

9.10.9.

9.10.14.

3.2.2.20.-.83 &

3.2.1.4

Wall Area of

EBF (m )

2

L.D.

(m )

H/L

L/H or

Permitted

Max. % of

Openings

Proposed

% of

Openings

FRR

(Hours)

Listed

Design or

Description

Comb

Const

Comb.

Constr. Nonc.

Cladding

Non-comb

Const

NEW__ 26.9EXISTING_8,122.87 TOTAL__8,149.77

NEW__ 26.9

EXISTING_8,122.87

TOTAL__8,149.77

Third Floor Area (m ):

2

North

East

South

West

N/A N/A

41.99 m 100 %

7.5 %

2.42 m

13 %

--

13%

30 m

34.50 %

100 %

100 %

100 %

1:10<

1:10<

1:10<

1:10<

3.9

9.9

10

6

4
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Appendix B: Stormwater Management Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ALLOWABLE RELEASE RATE

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

Allowable Release Rate

Where: Q = Allowable Post-Development Release Rate (100-Year)

A = Tributary Area

QC = Controlled Flow Rate

WEST SITE

EAST SITE

Tributary Area
A (ha)

Controlled Flow Rate
QC (L/s/ha)

Allowable 100-Year
Release Rate Q (L/s)

1.09 180 196.2

Allowable 100-Year
Release Rate Q (L/s)

383.4

Q = A x QC

Tributary Area
A (ha)

2.13

Controlled Flow Rate
QC (L/s/ha)

180



PEAK FLOW CALCULATION: RATIONAL METHOD
WEST SITE
PRE-DEVELOPMENT

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

IDF DATA SET: Town of Caledon
STORM
EVENT A B C
2 YR. 1070 7.85 -0.8759
5 YR. 1593 11 -0.8789
10 YR. 2221 12 -0.9080
25 YR. 3158 15 -0.9335 Rainfall Intensity:  I = A ∙ (T + B) C

50 YR. 3886 16 -0.9495 Peak Flow:  Q = (C ∙ I ∙ A) / 360
100 YR. 4688 17 -0.9624 Min. Inlet Time:  

STORM AREA AREA C A x C Tc I Q QTOTAL

EVENT I.D. (ha) (min.) (mm/hr) (L/s) (L/s)
101 1.21 0.70 0.847 10.0 85.7 201.7
102 1.02 0.70 0.714 10.0 85.7 170.0
103 0.55 0.70 0.385 10.0 85.7 91.7
104 0.12 0.25 0.030 10.0 85.7 7.1
105 0.11 0.25 0.028 10.0 85.7 6.5
101 1.21 0.70 0.847 10.0 109.7 258.0
102 1.02 0.70 0.714 10.0 109.7 217.5
103 0.55 0.70 0.385 10.0 109.7 117.3
104 0.12 0.25 0.030 10.0 109.7 9.1
105 0.11 0.25 0.028 10.0 109.7 8.4
101 1.21 0.70 0.847 10.0 134.2 315.7
102 1.02 0.70 0.714 10.0 134.2 266.1
103 0.55 0.70 0.385 10.0 134.2 143.5
104 0.12 0.25 0.030 10.0 134.2 11.2
105 0.11 0.25 0.028 10.0 134.2 10.2
101 1.21 0.70 0.847 10.0 156.5 368.1
102 1.02 0.70 0.714 10.0 156.5 310.3
103 0.55 0.70 0.385 10.0 156.5 167.3
104 0.12 0.25 0.030 10.0 156.5 13.0
105 0.11 0.25 0.028 10.0 156.5 12.0
101 1.21 0.70 0.847 10.0 176.2 414.5
102 1.02 0.70 0.714 10.0 176.2 349.4
103 0.55 0.70 0.385 10.0 176.2 188.4
104 0.12 0.25 0.030 10.0 176.2 14.7
105 0.11 0.25 0.028 10.0 176.2 13.5
101 1.21 0.70 0.847 10.0 196.5 462.4
102 1.02 0.70 0.714 10.0 196.5 389.8
103 0.55 0.70 0.385 10.0 196.5 210.2
104 0.12 0.25 0.030 10.0 196.5 16.4
105 0.11 0.25 0.028 10.0 196.5 15.0

50 YR.

100 YR.

COEFFICIENTS

Tc = 10.0min.

2 YR.

5 YR.

10 YR.

25 YR.

477.0

610.4

746.6

870.8

980.6

1093.8



PEAK FLOW CALCULATION: RATIONAL METHOD
EAST SITE
PRE-DEVELOPMENT

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

IDF DATA SET: Town of Caledon
STORM
EVENT A B C
2 YR. 1070 7.85 -0.8759
5 YR. 1593 11 -0.8789
10 YR. 2221 12 -0.9080
25 YR. 3158 15 -0.9335 Rainfall Intensity:  I = A ∙ (T + B) C

50 YR. 3886 16 -0.9495 Peak Flow:  Q = (C ∙ I ∙ A) / 360
100 YR. 4688 17 -0.9624 Min. Inlet Time:  

STORM AREA AREA C A x C Tc I Q QTOTAL

EVENT I.D. (ha) (min.) (mm/hr) (L/s) (L/s)
106 1.09 0.70 0.763 10.0 85.7 181.7
107 0.07 0.25 0.018 10.0 85.7 4.2
106 1.09 0.70 0.763 10.0 109.7 232.5
107 0.07 0.25 0.018 10.0 109.7 5.3
106 1.09 0.70 0.763 10.0 134.2 284.3
107 0.07 0.25 0.018 10.0 134.2 6.5
106 1.09 0.70 0.763 10.0 156.5 331.6
107 0.07 0.25 0.018 10.0 156.5 7.6
106 1.09 0.70 0.763 10.0 176.2 373.4
107 0.07 0.25 0.018 10.0 176.2 8.6
106 1.09 0.70 0.763 10.0 196.5 416.5
107 0.07 0.25 0.018 10.0 196.5 9.6

100 YR. 426.1

10 YR. 290.9

25 YR. 339.2

50 YR. 382.0

COEFFICIENTS

Tc = 10.0min.

2 YR. 185.8

5 YR. 237.8



PEAK FLOW CALCULATION: RATIONAL METHOD
WEST SITE
POST-DEVELEOPMENT, UNCONTROLLED

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

IDF DATA SET: Town of Caledon
STORM
EVENT A B C
2 YR. 1070 7.85 -0.8759
5 YR. 1593 11 -0.8789
10 YR. 2221 12 -0.9080
25 YR. 3158 15 -0.9335 Rainfall Intensity:  I = A ∙ (T + B) C

50 YR. 3886 16 -0.9495 Peak Flow:  Q = (C ∙ I ∙ A) / 360
100 YR. 4688 17 -0.9624 Min. Inlet Time:  

STORM AREA AREA C A x C Tc I Q QTOTAL

EVENT I.D. (ha) (min.) (mm/hr) (L/s) (L/s)
201 2.11 0.78 1.646 10.0 85.7 391.9
202 0.23 0.25 0.058 10.0 85.7 13.7
201 2.11 0.78 1.646 10.0 109.7 501.4
202 0.23 0.25 0.058 10.0 109.7 17.5
201 2.11 0.78 1.646 10.0 134.2 613.3
202 0.23 0.25 0.058 10.0 134.2 21.4
201 2.11 0.78 1.646 10.0 156.5 715.3
202 0.23 0.25 0.058 10.0 156.5 25.0
201 2.11 0.78 1.646 10.0 176.2 805.5
202 0.23 0.25 0.058 10.0 176.2 28.1
201 2.11 0.78 1.646 10.0 196.5 898.5
202 0.23 0.25 0.058 10.0 196.5 31.4

50 YR.

100 YR.

COEFFICIENTS

Tc = 10.0min.

2 YR.

5 YR.

10 YR.

25 YR.

405.6

518.9

634.8

740.3

833.6

929.9



PEAK FLOW CALCULATION: RATIONAL METHOD
EAST SITE
POST-DEVELEOPMENT, UNCONTROLLED

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

IDF DATA SET: Town of Caledon
STORM
EVENT A B C
2 YR. 1070 7.85 -0.8759
5 YR. 1593 11 -0.8789
10 YR. 2221 12 -0.9080
25 YR. 3158 15 -0.9335 Rainfall Intensity:  I = A ∙ (T + B) C

50 YR. 3886 16 -0.9495 Peak Flow:  Q = (C ∙ I ∙ A) / 360
100 YR. 4688 17 -0.9624 Min. Inlet Time:  

STORM AREA AREA C A x C Tc I Q QTOTAL

EVENT I.D. (ha) (min.) (mm/hr) (L/s) (L/s)
206 1.09 0.78 0.850 10.0 85.7 202.4
207 0.07 0.25 0.018 10.0 85.7 4.2
206 1.09 0.78 0.850 10.0 109.7 259.0
207 0.07 0.25 0.018 10.0 109.7 5.3
206 1.09 0.78 0.850 10.0 134.2 316.8
207 0.07 0.25 0.018 10.0 134.2 6.5
206 1.09 0.78 0.850 10.0 156.5 369.5
207 0.07 0.25 0.018 10.0 156.5 7.6
206 1.09 0.78 0.850 10.0 176.2 416.1
207 0.07 0.25 0.018 10.0 176.2 8.6
206 1.09 0.78 0.850 10.0 196.5 464.2
207 0.07 0.25 0.018 10.0 196.5 9.6

COEFFICIENTS

Tc = 10.0min.

2 YR. 206.6

5 YR. 264.4

100 YR. 473.7

10 YR. 323.4

25 YR. 377.1

50 YR. 424.7



ORIFICE CONTROL SIZING CALCULATION
WEST SITE

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

Orifice Control Equation

Where: Q = Flow Rate

C = Discharge Coefficient

     C (tube) = 0.80

     C (plate) = 0.62

A = Orifice Area

g = Acceleration Due to Gravity = 9.81 m/s2

h = Head

235.97
0.890
0.80

0.1140

Q = C • A • (2gh)0.5

381

383.4

381.0

Orifice Diameter (mm)

High Water Elev. (m)

Orifice Invert Elev. (m)

Orifice Area (m 2 )

Flow Rate (L/s)
Required

Provided

236.86

235.78

Orifice Center Elev. (m)
Head (m)
C



ORIFICE CONTROL SIZING CALCULATION
EAST SITE

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

Orifice Control Equation

Where: Q = Flow Rate

C = Discharge Coefficient

     C (tube) = 0.80

     C (plate) = 0.62

A = Orifice Area

g = Acceleration Due to Gravity = 9.81 m/s2

h = Head

236.27
2.429
0.80

0.0324

Head (m)
C
Orifice Area (m 2 )

Flow Rate (L/s)
Required 196.2

Provided 178.7

Orifice Center Elev. (m)

Q = C • A • (2gh)0.5

Orifice Diameter (mm) 203

High Water Elev. (m) 238.70

Orifice Invert Elev. (m) 236.17



STORMWATER STORAGE & RELEASE CALCULATION
100-YEAR STORM
WEST SITE

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

DRAINAGE AREA I.D. 201 202 IDF DATA SET: Town of Caledon
DRAINAGE AREA (ha) 2.11 0.23 STORM
RUNOFF COEFF. (C) 0.78 0.25 EVENT A B C
A x C 1.646 0.058 100 YR. 4688 17 -0.9624
TOTAL   A x C
TIME OF CONCENTRATION 10.0 min.
TIME STEP 5.0 min.

CONTROLLED RELEASE RATE (QC) 0.381 m3/s

MAX. STORAGE REQUIRED 368 m3

T Q R =(C∙I∙A)/360

TIME RUNOFF
(min.) (m3/s)
10.0 0.930
15.0 0.790
20.0 0.687
25.0 0.608
30.0 0.545
35.0 0.495
40.0 0.453
45.0 0.418
50.0 0.388
55.0 0.362
60.0 0.339
65.0 0.319
70.0 0.302
75.0 0.286
80.0 0.272
85.0 0.259
90.0 0.247
95.0 0.236

100.0 0.227
105.0 0.218
110.0 0.210
115.0 0.202
120.0 0.195
125.0 0.188
130.0 0.182
135.0 0.176
140.0 0.171
145.0 0.166
150.0 0.161
155.0 0.156
160.0 0.152
165.0 0.148

32.2 1461.50 3657.60 0.00
31.3 1467.30 3771.90 0.00

34.0 1449.03 3429.00 0.00
33.1 1455.41 3543.30 0.00

3314.70 0.00

38.5 1419.86 2971.80 0.00
37.3 1427.76 3086.10 0.00
36.1 1435.23 3200.40 0.00
35.0 1442.31

41.2 1402.58 2743.20 0.00
39.8 1411.48 2857.50 0.00

44.3 1382.99 2514.60 0.00
42.7 1393.11 2628.90 0.00

47.9 1360.52 2286.00 0.00
46.0 1372.16 2400.30 0.00

52.2 1334.42 2057.40 0.00
50.0 1347.98 2171.70 0.00

57.4 1303.61 1828.80 0.00
54.7 1319.68 1943.10 0.00

63.7 1266.58 1600.20 0.00
60.4 1286.00 1714.50 0.00

71.7 1221.01 1371.60 0.00
67.5 1245.05 1485.90 0.00

82.0 1163.28 1143.00 20.28
76.5 1193.97 1257.30 0.00

95.7 1087.26 914.40 172.86
88.3 1128.09 1028.70 99.39

115.3 981.80 685.80 296.00
104.6 1039.24 800.10 239.14

145.1 823.99 457.20 366.79
128.5 911.70 571.50 340.20

329.33196.5
166.9 710.66 342.90 367.76

557.93 228.60

I = A∙(T + B) C
V R  = Q R  ∙ T ∙ 60

COEFFICIENTS

RAINFALL INTENSITY
(mm/hr)

STORAGE VOL.
(m3)

CONTROLLED RELEASE
VOL. (m3)

RUNOFF VOL.
(m3)

1.703

V C  = Q C  ∙ T ∙ 60 V = V R  - V C



STORMWATER STORAGE & RELEASE CALCULATION
100-YEAR STORM
EAST SITE

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

DRAINAGE AREA I.D. 206 207 IDF DATA SET: Town of Caledon
DRAINAGE AREA (ha) 1.09 0.07 STORM
RUNOFF COEFF. (C) 0.78 0.25 EVENT A B C
A x C 0.850 0.018 100 YR. 4688 17 -0.9624
TOTAL   A x C
TIME OF CONCENTRATION 10.0 min.
TIME STEP 5.0 min.

CONTROLLED RELEASE RATE (QC) 0.1787 m3/s

MAX. STORAGE REQUIRED 205 m3

T Q R =(C∙I∙A)/360

TIME RUNOFF
(min.) (m3/s)
10.0 0.474
15.0 0.402
20.0 0.350
25.0 0.310
30.0 0.278
35.0 0.252
40.0 0.231
45.0 0.213
50.0 0.198
55.0 0.184
60.0 0.173
65.0 0.163
70.0 0.154
75.0 0.146
80.0 0.138
85.0 0.132
90.0 0.126
95.0 0.120

100.0 0.116
105.0 0.111
110.0 0.107
115.0 0.103
120.0 0.099
125.0 0.096
130.0 0.093
135.0 0.090
140.0 0.087
145.0 0.084
150.0 0.082
155.0 0.080
160.0 0.078
165.0 0.076

RAINFALL INTENSITY RUNOFF VOL. CONTROLLED RELEASE STORAGE VOL.
(mm/hr) (m3) VOL. (m3) (m3)

COEFFICIENTS

0.868

I = A∙(T + B) C
V R  = Q R  ∙ T ∙ 60 V C  = Q C  ∙ T ∙ 60 V = V R  - V C

145.1 419.76 214.44 205.32
128.5 464.44 268.05 196.39

196.5 284.22 107.22 177.00
166.9 362.03 160.83 201.20

95.7 553.88 428.88 125.00
88.3 574.67 482.49 92.18

115.3 500.15 321.66 178.49
104.6 529.41 375.27 154.14

71.7 622.01 643.32 0.00
67.5 634.26 696.93 0.00

82.0 592.60 536.10 56.50
76.5 608.24 589.71 18.53

57.4 664.09 857.76 0.00
54.7 672.28 911.37 0.00

63.7 645.22 750.54 0.00
60.4 655.12 804.15 0.00

47.9 693.08 1072.20 0.00
46.0 699.01 1125.81 0.00

52.2 679.78 964.98 0.00
50.0 686.69 1018.59 0.00

41.2 714.51 1286.64 0.00
39.8 719.04 1340.25 0.00

44.3 704.53 1179.42 0.00
42.7 709.68 1233.03 0.00

36.1 731.14 1501.08 0.00
35.0 734.75 1554.69 0.00

38.5 723.31 1393.86 0.00
37.3 727.33 1447.47 0.00

32.2 744.52 1715.52 0.00
31.3 747.48 1769.13 0.00

34.0 738.17 1608.30 0.00
33.1 741.42 1661.91 0.00



AVAILABLE STORAGE VOLUME
WEST SITE

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

PIPE STORAGE

Total Pipe Storage

STORM CHAMBERS

380 m3

140.0 m3

Description

QUANTITY CONTROL

WATER BALANCE

TOTAL AVAILABLE STORAGE

175.0 8.59

97

250

283

450 99.0 15.75
600 100.3 28.36
675 99.0 35.43
675 25.7 9.20

Pipe Dia. Length Volume
(m3)(m)(mm)

423Total Storage

Quantity Control Volume
Retention Volume (Water Balance) 140

Volume

(m3)



AVAILABLE STORAGE VOLUME
EAST SITE

PROJECT: Rafat Storage Yard
FILE No.: 20-0009CA

DATE: January 2021
PREPARED BY: TD

PIPE STORAGE

Total Pipe Storage

STORM CHAMBERS

210 m3

58.0 m3

TOTAL AVAILABLE STORAGE

QUANTITY CONTROL

WATER BALANCE

Total Storage 243

Quantity Control Volume 185
Retention Volume (Water Balance) 58

25

Description
Volume

(m3)

250 75.0 3.68

450 101.3 16.11
450 33.1 5.26

Pipe Dia. Length Volume
(mm) (m) (m3)



STORAGE CHAMBER LAYOUT - WEST SITE



STORAGE CHAMBER LAYOUT - EAST SITE



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C: Engineering Drawings 
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