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1.0 Introduction 
 
C.F. Crozier & Associates Inc. (Crozier) was retained by 12599 Hwy 50 Ltd. (the Owner) to prepare a 

Functional Servicing and Stormwater Management Report in support of an Official Plan Amendment 

(OPA) and Zoning By-Law Amendment (ZBA) related to the mixed-use development for the subject 

lands located at 12563 & 12599 Highway 50 and 2 Industrial Road (the Site) in the Town of Caledon, 

Region of Peel. 

This report outlines the proposed functional servicing and stormwater management plan for the Site, 

in accordance with the requirements of the Province of Ontario (Province), Region of Peel (Region), 

Town of Caledon (Town), and Toronto Region Conservation Authority (TRCA). The following reports, 

design criteria, and as-constructed drawings were referenced during the preparation of this report: 

Provincial Guidelines: 

• Stormwater Management Planning and Design Manual (Ministry of Environment, 

Conservation and Parks, March 2003) 

Regional Guidelines: 

• Water and Wastewater Master Plan for the Lake-based Systems (Region of Peel, June 2020) 

• Public Works Design, Specifications, and Procedures Manual, Linear Infrastructure, 

Watermain Design Criteria (Region of Peel, revised June 2010)  

• Public Works Design, Specifications, and Procedures Manual, Linear Infrastructure, Sanitary 

Sewer Design Criteria (Region of Peel, modified March 2017)   

Municipal Guidelines:  

• Development Standards Manual Version 5.0 (Town of Caledon, 2019) 

Conservation Authority Guidelines: 

• Stormwater Management Criteria (Toronto Region Conservation Authority, August 2012)  

As-Constructed Drawings: 

• Plan 03631-D, Highway 50, Proposed 250 Sanitary Sewer and 150 Forcemain, prepared by 

Region of Peel, dated May 1984. 

• Plan 03632-D, Highway 50, Proposed 250 Sanitary Sewer and 150 Forcemain, prepared by 

Region of Peel, dated May 1984. 

• Plan 03636-D, Industrial Road, 300 Watermain, prepared by Region of Peel, dated April 23, 

1980.  

• Plan 8187-D, Industrial Road, Sanitary Sewer, prepared by Beech Engineering Limited, dated 

September 1989.  
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• Drawing 03-110-01, Site Plan, Highway No. 50 Storm Sewer Connection, prepared by Calder 

Engineering Ltd., dated January 12, 2007. 

• Drawing 63552-A-1, Site Plan, prepared by Aquafor Beech Limited, dated March 26, 2002. 

Relevant as-constructed drawings are provided in Appendix A for reference. 

2.0 Site Description 

The Site covers an area of approximately 3.52 ha and currently consists of commercial and industrial 

land uses. The Site is located in the Bolton Highway 50 Commercial Area within the Bolton Urban 

Boundary and is bound by Highway 50 to the south-west, existing commercial developments to the 

south, Industrial Road to the south-east, and existing commercial developments to the north-west, 

north, and north-east. Zoning By-law 2006-50, Schedule A, Zone Map 1a (Town of Caledon, April 

2018) states that the current land classification of the Site is “Bolton Highway Commercial” (CHB).  

The proposed development for the Site, as per the Site Plan (SRN Architects, February 26, 2021) and 

Project Statistics (SRN Architects, January 5, 2022), provided in Appendix A, includes five (5) mixed-

use, mid-rise and high-rise towers, detailed as follows:  

• Building 1: 29-storey mixed-use commercial and condominium residential building. 

• Building 2: 29-storey mixed-use commercial and condominium residential building.  

• Building 3: 27-storey mixed-use commercial and condominium residential building.  

• Building 4: 25-storey mixed-use, commercial and condominium residential building.  

• Building 5: 23-storey mixed-use commercial and condominium residential building.  

In addition to the towers, the development will include at-grade parking and three levels of 

underground parking, landscaped areas, and access to Highway 50 and Industrial Road. 

3.0 Water Servicing  

The Region of Peel is responsible for the operation and maintenance of the public water distribution 

and treatment system in the Town of Caledon, and any local system will have to connect to this 

public system. The existing and proposed water servicing is discussed in the following sections. 

3.1 Existing Water Servicing  

The Site is located in Pressure Zone 6, where existing water infrastructure generally provides 

adequate water supply and pressures up to a serviceable elevation of 259.1 meters above sea level 

(masl). Water is sourced from the Bolton Elevated Tank, which stores water from the Tullamore 

Reservoir Pumping Station. A review of as-constructed drawings from the Town and the Region 

shows the following watermains near the Site: 

• Existing 300 mm diameter watermain on the north side of Industrial Road. 

• Existing 300 mm diameter watermain on the west side of Highway 50.  
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Multiple hydrants are located near the Site for fire protection: 

• Existing hydrant on the southwest corner of Highway 50 and Hopcroft Road near 12566 

Highway 50 approximately 30 m from the Site. 

• Existing hydrant on the northeast corner of Highway 50 and Industrial Road. 

• Existing hydrant on the north side of Industrial Road approximately 130 m east of the 

intersection of Highway 50 and Industrial Road. 

3.2 Design Water Demand 

The Water and Wastewater Master Plan (Region of Peel, 2020) was used to determine the maximum 

domestic water demand generated by the Site, based on an equivalent population estimate for 

the Site. An equivalent population estimate was determined using the Project Statistics (SRN 

Architects, January 5, 2022), email correspondence with Alexander Sepe (December 1, 2020) 

confirming population density information, and the Linear Infrastructure Sanitary Sewer Design 

Criteria (Region of Peel, March 2017). Table 1 below provides a summary of the population estimate 

for the Site. Site statistics are provided in Appendix A, and supporting calculations are provided in 

Appendix B. 

Table 1: Equivalent Population Estimate 

Building 

Number 
Townhouse 

Apartment 

1, 1+ 

Apartment 

2, 2+ 

Apartment 

3 

Total Unit 

Population 

Amenity 

Equivalent 

Population 

Building 1 0 339 589 68 996 

63 

Building 2 18 358 462 57 894 

Building 3 28 289 533 84 934 

Building 4 49 486 810 27 1372 

Building 5 0 235 356 68 658 

Total 95 1707 2751 302 4855 63 

 

Considering the unit breakdown for each building, the total population for the Site is 4,917 persons. 

This total population is derived from the sum of the total unit population and amenity equivalent 

population.  

As per the Water and Wastewater Master Plan (Region of Peel, 2020), an average daily water 

demand of 270 L/cap/day, a maximum day factor of 1.8, and a peak hour factor of 3.0 were used 

to determine the maximum domestic water demand generated by the Site.   

The Fire Underwriters Survey method was used to estimate the fire flow demand for the proposed 

development. This calculation is used to estimate the size of incoming fire lines and does not provide 

a recommendation for fire protection. The buildings are assumed to have fire-resistive construction 

and therefore, a construction coefficient of 0.6 was applied to the fire flow calculations (Water 

Supply for Public Fire Protection by Fire Underwriters Survey, 1999). The proposed residential buildings 

will be equipped with automatic sprinkler systems which reduces the initial fire flow demand of each 

building by up to 50%. Each automated sprinkler system is to be designed by the Mechanical 

Engineer; therefore, the detailed design of the system is not included in this report. 



12599 HWY 50 Ltd.  Functional Servicing and Stormwater Management Report 

12563 & 12599 Highway 50 & 2 Industrial Road, Town of Caledon January 2022 

 

 

C.F. Crozier & Associates Inc.  Page 4 of 14 

Project No. 1986-5779 

Table 2 below summarizes the estimated design water demand, the required fire flow demand and 

duration of flow required for each phase. Appendix B contains supporting water demand and fire 

flow calculations as well as the Region of Peel single use demand table.  

Table 2: Estimated Design Water Demand and Fire Flow 

Phase Number 
Average Daily Demand 

(L/s) 

Maximum Daily 

Demand 

(L/s) 

Peak Hour 

Demand 

(L/s) 

Fire Flow 

(L/s) 

Building 1 3.2 5.7 9.5 83 

Building 2 2.8 5.1 8.5 83 

Building 3 3.0 5.3 8.9 100 

Building 4 4.3 7.8 13.0 100 

Building 5 2.1 3.8 6.3 83 

Total 15.4 27.7 46.1 100 

 

For this application, the domestic water services for the Site will be designed to convey a water 

demand equivalent to the total peak hourly demand of 46.1 L/s, as shown in Table 2. The overall 

required fire suppression flow was estimated to be 100 L/s and will be delivered through a system  

of proposed on-site private hydrants and Siamese connections.  

 

3.3 Proposed Water Servicing 

The proposed residential towers (up to 29 storeys) are higher than 84 m and therefore require at 

least two sources of water from a public water system, per Ontario Building Code (OBC) 3.2.9.7.4.  

Two (2) 300 mm diameter fire lines are proposed to service the Site from the existing 300 mm 

diameter watermain along Highway 50, complete with detector check valves in chambers.  

A 150 mm diameter domestic line is proposed to branch off of one (1) of the 300 mm diameter  

fire lines to service the Site. This split in the water service lines will be located 1.2 m from the property 

line. The Mechanical Engineer will design the internal private water system including the internal 

sprinkler system within the building and underground parking structure. Preliminary site servicing 

details can be found on Figure 1. 

As per email correspondence from the Region of Peel dated August 6, 2021, it is understood that  

the existing 300 mm diameter watermain along Highway 50 has sufficient capacity to provide the 

required domestic and fire flow demand for the Site. Refer to email correspondence provided in 

Appendix B. 

4.0 Sanitary Servicing 

The Region of Peel is responsible for the operation and maintenance of the sanitary sewer network 

in the Town of Caledon. The overall area is serviced by the McVean Trunk System and the G.E. Booth 

Wastewater Treatment Facility according to the Water and Wastewater Master Plan (Region of Peel, 

2020). The existing and proposed sanitary servicing is outlined in the following sections. 
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4.1 Existing Sanitary Servicing  

A review of the Water and Wastewater Master Plan (Region of Peel, 2020) and as-constructed 

drawings indicate that the following infrastructure exists near the Site: 

• Existing 250 mm diameter sanitary sewer on Highway 50 conveys flows south. This sanitary 

sewer is located on the east side of Highway 50 and crosses to the west side immediate 

south of the Industrial Road intersection.  

• Existing 250 mm diameter sanitary sewer along the south side of Industrial Road conveys 

flows west. This sanitary sewer merges with the 250 mm diameter sanitary sewer along 

Highway 50 at an existing sanitary maintenance hole prior to crossing towards the west side 

of Highway 50. 

• Existing 900 mm diameter Albion Vaughan Road sanitary trunk sewer approximately 480 m 

east of the Site. The 250 mm diameter sanitary sewers ultimately convey sewage south along 

Highway 50 into the Albion Vaughan trunk sewer, located 1.6 km farther south at its 

intersection at Mayfield Road. 

4.2 Design Sanitary Flow 

The sanitary design flow for the subject property was calculated using the Water and Wastewater 

Master Plan (Region of Peel, 2020) with reference to Public Works Design, Specifications & 

Procedures Manual – Linear Infrastructure Sanitary Sewer Manual (Region of Peel, March 2017) and 

the equivalent population estimate described in Section 3.2. 

A unit sewage flow of 290 L/cap/d was used with an infiltration flow of 0.26 L/s/ha and a Harmon 

peaking factor applied to obtain the total estimated design sewage flow. This design sewage flow 

was estimated in a cumulative manner that mirrors the phasing of each building assuming that 

Building 1 will be constructed first, until full development with the construction of Building 5. A 

summary of the results is presented in Table 3 and supporting calculations are provided in 

Appendix C.  

Table 3: Estimated Sanitary Design Flows 

Phase 

Cumulative 

Harmon 

Peaking 

Factor 

Cumulative 

Average Daily 

Flow 

(L/s) 

Cumulative 

Peak Flow 

(L/s) 

Cumulative 

Infiltration 

(L/s) 

Cumulative 

Total 

Design 

Flow (L/s) 

Building 1 3.80 3.4 12.9 0.18 13.0 

Buildings 1-2 3.60 6.4 23.1 0.37 23.5 

Buildings 1-3 3.46 9.6 33.2 0.55 33.8 

Buildings 1-4 3.31 14.3 47.2 0.73 47.9 

Buildings 1-5 3.25 16.5 53.7 0.92 54.6 

Total 3.25 16.5 53.7 0.92 54.6 

The proposed sanitary services for the Site are designed to convey a total design sanitary demand 

of 54.6 L/s, as shown in Table 3 above.  
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4.3 Proposed Sanitary Servicing 

Sanitary servicing will be provided to the Site through two (2) different 250 mm diameter sanitary 

laterals. The first sanitary lateral is proposed to be located at the southwest corner of Building 1. This 

lateral will connect to a sanitary maintenance hole at the property line, extending from the existing 

250 mm diameter sanitary sewer on Highway 50.  

As per email correspondence from the Region of Peel dated August 6, 2021, it is understood that the 

existing 250 mm diameter sanitary sewer on Highway 50 does not have sufficient capacity to service 

the complete Site. 

 

 It is also understood that there are no planned upgrades to this sanitary sewer. Moreover, the 

Region recommends that a new sanitary sewer be constructed to connect the proposed 

development to the existing Albion Vaughan trunk sewer, located within Albion Vaughan Road.  

 

It is anticipated that the new sewer would follow the alignment of Industrial Road and the future 

George Bolton Parkway Extension. Details pertaining to the design and construction of the new 

sanitary sewer connection to the Albion Vaughan trunk sewer are being determined in coordination 

with the Region and Town. 

Based on the foregoing, it is proposed to connect the first phase(s) to the existing 250 mm diameter 

sanitary sewer on Highway 50 until the residual capacity is utilized. During the timeline of this 

construction, it is anticipated that the new sanitary sewer will be constructed.  

 

Once construction of the new sanitary sewer is complete, all future phases will connect into the new 

sanitary sewer. As such, a second lateral is proposed to be located along the east side of Building 3. 

This lateral will connect to a sanitary maintenance hole at the property line, extending from the new 

sanitary sewer within Industrial Road.  

 

Details pertaining to the phasing and connection locations is subject to the ongoing coordination 

with the Region and Town. 

The internal sanitary system of the buildings will be designed according to the Mechanical 

Engineer’s details and specifications and sanitary servicing for each building will be conveyed 

through the underground mechanical system. Preliminary site servicing details are provided on 

Figure 1. 

5.0 Drainage Conditions 

As described in Section 2.0, the subject property currently consists of various paved and unpaved 

commercial lands. The following subsections detail the existing and proposed drainage conditions 

for the Site.  

5.1 Existing Drainage Conditions 

According to the topographic plan provided by ERTL Surveyors, the Site generally drains south in  

two (2) Catchments towards Industrial Road and Highway 50. Please refer to Figure 3 for the  

Pre-Development Drainage Plan.  

 

Table 4 below summarizes the existing drainage from Catchment 101 (Highway 50) and Catchment 

102 (Industrial Road). 
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Table 4: Pre-Development Land Areas and Runoff Coefficients 

Catchment 
Area 

(Ha) 
 Runoff Coefficient  

Drainage to Highway 50 

101 1.28 0.50 

Drainage to Industrial Road 

102 2.24 0.50 

Total 3.52 -- 

 

Stormwater runoff from the southwest portion of the Site (Catchment 101) drains via overland flow 

towards an existing ditch along Highway 50. The stormwater runoff from the north and east portions 

of the Site (Catchment 102) drains via overland flow towards an existing ditch along Industrial Road, 

which subsequently connects into the existing ditch along Highway 50. Both areas of the Site are 

ultimately conveyed to the existing stormwater management pond located at the southeast corner 

of Highway 50 and George Bolton Parkway. A small external area (EX1 – 0.014 ha) drains south 

towards the Site, via overland toward, to an existing ditch located along the north property line. The 

existing ditch conveys collected runoff eastward, toward the Industrial Road ditch, where is 

combines with drainage form Catchment 101. 

5.2 Proposed Drainage Conditions 

The post-development drainage is divided into two (2) controlled drainage areas and four (4) 

uncontrolled drainage areas, based on proposed grading. 

Drainage to Highway 50 

• Catchment 201 (1.30 ha): This Catchment predominantly includes the surface areas and 

surrounding road, landscaped area, and parking spaces for Building 1 and Building 5, where 

major overland flow is directed south towards Highway 50.  

• Catchment UC1 (0.015 ha) and Catchment UC2 (0.015 ha): These hardscaped and 

landscaped areas outside of Buildings 1 and 5 are proposed to drain uncontrolled to 

Highway 50 as clean and slow-flowing discharge.  

Drainage to Industrial Road 

• Catchment 202 (2.09 ha): This Catchment predominantly includes the surface areas  

and surrounding road, landscaped area, and parking spaces for Building 2, Building 3,  

and Building 4, where major overland flow is directed east towards Industrial Road.  

• Catchment UC3 (0.043 ha) and Catchment UC4 (0.05 ha): These hardscaped  

and landscaped areas outside of Building 2 and Building 3 are proposed to drain 

uncontrolled toward Industrial Road.  

• Catchment EX1 (0.014 ha): This Catchment consists of external drainage, as described in 

Section 5.1. Drainage will continue to be directed toward Industrial Road under post-

development conditions. 
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Table 5 provides a breakdown of post-development site areas and associated runoff coefficients. 

Please refer to Figure 4 for the Post-Development Drainage Plan. 

Table 5: Post-Development Land Areas and Runoff Coefficients 

Catchment 
Area 

(Ha) 
Runoff Coefficient  

Drainage to Highway 50 

201 1.30 0.90 

UC1 0.02 0.88 

UC2 0.02 0.87 

Drainage to Industrial Road 

202 2.09 0.90 

UC3 0.04 0.68 

UC4 0.05 0.73 

Total 3.52 -- 

 
Minor and Major System Drainage  

Minor and Major system flows from Catchments 201 and 202 will be collected via area drains and 

rooftops. The collected drainage is proposed to be conveyed through internal underground storm 

sewer systems, designed in accordance with the Mechanical Engineer’s design and specifications, 

to underground stormwater storage tanks located within the respective Catchment areas.  

 

Additional details pertaining to the underground storage tanks and proposed stormwater 

management (SWM) plan for the Site are provided in Section 6.0 below 

All proposed area drains will be designed to capture flow from the 100-year design storm event. At 

the detailed design phase, inlet capacity calculations for the proposed area drains will be provided. 

These calculations are to be completed assuming that the area drain grates are blocked by debris 

and are operating at 50% capacity. 

Proposed site grading has been completed to ensure that emergency flows for Catchment 201 and 

Catchment 202 will be directed towards Highway 50 and Industrial Road, respectively. Preliminary 

site grading is provided on Figure 2. 

 

6.0 Stormwater Management 

The stormwater management criteria for the Site involves controlling the stormwater runoff from the 

development in accordance with standards set by the Region of Peel, Town of Caledon and 

Toronto and Region Conservation Authority, and are summarized as follows:  

• Water Quantity Control: Control post-development peak flow to pre-development peak flow 

for all storm events up to the 100-year event, using a pre-development maximum runoff 

coefficient of 0.50. 

• Water Quality Control: 80% Total Suspended Solids (TSS) removal on annual loading basis of 

the stormwater runoff leaving the development in accordance with Enhanced Water 

Quality Control Criteria (MECP, 2003). 
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• Water Balance: Retain runoff from a small design rainfall event (typically 5 mm)  

on-site through evaporation or rainwater reuse.  

6.1 Stormwater Quantity Control 

As outlined in Section 5.0, the existing site drainage is split between two outlets. The following 

sections outline the stormwater quantity control requirements for each outlet. 

6.1.1 Highway 50 Outlet 

As outlined in Section 6.0 the Site is required to control post-development peak flows to  

pre-development levels for all storm events up to the 100-year event. For drainage to Highway 50,  

pre-development flows are generated by Catchment 101. 

Calculations were completed using Town of Caledon intensity-duration-frequency (IDF) data,  

and a runoff coefficient of 0.50, as mentioned in Section 5.1. The pre-development peak flows 

generated by Catchment 101 draining to Highway 50 are outlined in Table 6. Supporting 

calculations are provided in Appendix D. 

Table 6: Summary of Pre-development Peak Flows – Highway 50 

Catchment ID 
Pre-development (L/s) 

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

101 153.0 195.8 239.5 279.3 314.5 350.8 

 

The peak flows presented in Table 6 have been taken as target rates for stormwater quantity control 

for drainage to Highway 50. 

The Rational Method has also been used to determine the post-development peak flows generated 

by the catchments draining to Highway 50 in an uncontrolled condition. These catchments include 

Catchments 201, UC1 and UC2, as indicated in Section 5.2. Results are presented in Table 7 along 

with a comparison to the target flows, and supporting calculations are provided in Appendix D. 

Table 7: Summary of Post-Development Peak Flows (Uncontrolled to Highway 50) 

Return Period 

Post-development Difference 

Relative to 

Target Flows 
((L/s) 

Qpost-201  

(L/s) 
Qpost-UC1  

(L/s) 
Qpost-UC2  

(L/s) 
Total Flow 

(L/s) 

2 yr 280.8 3.2 3.1 287.1 +134.1 

5 yr 359.3 4.1 4.0 367.4 +171.6 

10 yr 439.5 5.0 4.9 449.4 +209.9 

25 yr 512.6 5.8 5.7 524.1 +244.8 

50 yr 577.2 6.5 6.5 590.2 +275.7 

100 yr 643.9 7.3 7.2 658.3 +307.5 
Note: Difference Relative Target Flows = Total Flow – Target Flows  

 

As presented in Table 7, the post-development peak flows generated by the proposed 

development draining to Highway 50 exceed the target flows. Therefore, stormwater quantity 

controls are required for this outlet.  

The Modified Rational Method was used to determine the required stormwater quantity control for 

the post-development catchments draining to Highway 50. As outlined in Section 5.2, stormwater 

runoff from Catchment 201 will be captured and controlled within an underground storage tank 

located within the underground parking, prior to discharging to Highway 50.  
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Furthermore, stormwater runoff from Catchments UC1 and UC2 will drain uncontrolled. Therefore, 

stormwater quantity controls within Catchment 201 must be overcontrolled to account for the 

uncontrolled runoff. It has been assumed that the stormwater captured within the underground 

storage tank will require a pump to discharge the captured runoff to the receiving storm sewer. 

Details pertaining to the pump will be designed according to the Mechanical Engineer’s details and 

specifications. For the purposes of this report a pump rate of 50.0 L/s has been assumed. 

A summary of the controlled flows to Highway 50 is presented in Table 8 along with relative 

differences to the target flows. Supporting calculations are provided in Appendix D. 

Table 8: Summary of Post-Development Peak Flows (Controlled to Highway 50) 

Return 

Period 

Post-development  Difference Relative to 

Target Flows 
(m3/s) 

  Qpost-201 

(L/s) 

Qpost-UC1  

(L/s) 
Qpost-UC2  

(L/s) Total Flow  
(m3/s) 

 

2 yr 50.0 3.2 3.1 56.3 -96.7 

5 yr  50.0 4.1 4.0 58.1 -137.7 

10 yr 50.0 5.0 4.9 59.9 -179.6 

25 yr  50.0 5.8 5.7 61.5 -217.8 

50 yr  50.0 6.5 6.5 63.0 -251.5 

100 yr 50.0 7.3 7.2 64.5 -286.3 

Note: Difference Relative Target Flows = Total Flow - Target 

 

As demonstrated by Table 8, the total post-development peak flows in a controlled condition are 

lower than the target flows, satisfying the water quantity control criteria. The required stormwater 

quantity control volumes are presented in Table 9. 

Table 9: Storage Summary – Highway 50 

Return Period 

Required Active Storage 

201 (m3) 

2 yr 171.9 

5 yr  275.4 

10 yr 364.9 

25 yr  482.0 

50 yr  570.4 

100 yr 667.1 

 

As demonstrated in Table 9, a total of 667.1 m3 of onsite storage is required to provide the requisite 

water quantity control for drainage to Highway 50. Supporting calculations are provided in 

Appendix D. 

Details pertaining the underground stormwater storage tank and required pump will be determined 

at detailed design stage. 
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6.1.2 Industrial Road Outlet 

As outlined in Section 6.0 the Site is required to control post-development peak flows to pre-

development levels for all storm events up to the 100-year event. For drainage to Industrial Road, 

pre-development flows are generated by Catchment 102. 

Calculations were completed using Town of Caledon IDF data, and a runoff coefficient of 0.50, as 

mentioned in Section 5.1. The pre-development peak flows generated by Catchment 102 draining 

to Industrial Road are outlined in Table 10. Supporting calculations are provided in Appendix D. 

Table 10: Summary of Pre-development Peak Flows – Industrial Road 

Catchment ID 
Pre-development (L/s) 

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

102 268.6 343.6 420.4 490.3 552.0 615.8 

 

The peak flows presented in Table 10 have been taken as target rates for stormwater quantity 

control for drainage to Industrial Road 

The Rational Method has also been used to determine the post-development peak flows generated 

by the catchments draining to Industrial Road in an uncontrolled condition. These catchments 

include Catchments 202, UC3 and UC24 as indicated in Section 5.2. Results are presented in Table 

11 along with a comparison to the target flows, and supporting calculations are provided in 

Appendix D. 

Table 11: Summary of Post-Development Peak Flows (Uncontrolled to Industrial Road) 

Return Period 

Post-development Difference 

Relative to 

Target Flows 
((L/s) 

Qpost-202  

(L/s) 
Qpost-UC3 

(L/s) 
Qpost-UC4 

(L/s) 
Total Flow 

(L/s) 

2 yr 451.5 7.0 8.8 467.2 +198.7 

5 yr 577.6 9.0 11.2 597.8 +254.2 

10 yr 706.6 11.0 13.7 731.3 +310.9 

25 yr 824.1 12.8 16.0 852.9 +362.6 

50 yr 928.0 14.4 18.0 960.4 +408.4 

100 yr 1035.1 16.1 20.1 1071.3 +455.5 
Note: Difference Relative Target Flows = Total Flow – Target Flows  

 

As presented in Table 11, the post-development peak flows generated by the proposed 

development draining to Industrial Road exceed the target flows. Therefore, stormwater quantity 

controls are required for this outlet.  

The Modified Rational Method was used to determine the required stormwater quantity control for 

the post-development catchments draining to Industrial Road. As outlined in Section 5.2, stormwater 

runoff from Catchment 202 will be captured and controlled within an underground storage tank 

located within the underground parking, prior to discharging to Industrial Road. Furthermore, 

stormwater runoff from Catchments UC3 and UC4 will drain uncontrolled. Therefore, stormwater 

quantity controls within Catchment 202 must be overcontrolled to account for the uncontrolled 

runoff. It has been assumed that the stormwater captured within the underground storage tank will 

require a pump to discharge the captured runoff to the receiving storm sewer. Details pertaining to 

the pump will be designed according to the Mechanical Engineer’s details and specifications. For 

the purposes of this report a pump rate of 50.0 L/s has been assumed. 
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A summary of the controlled flows to Industrial Road is presented in Table 12 along with relative 

differences to the target flows. Supporting calculations are provided in Appendix D. 

Table 12: Summary of Post-Development Peak Flows (Controlled to Industrial Road) 

Return 

Period 

Post-development  Difference Relative to 

Target Flows 
(m3/s) 

Qpost-202  

(L/s) 
Qpost-UC3 

(L/s) 
Qpost-UC4 

(L/s) 
Total Flow 

(L/s) 
 

2 yr 50.0 7.0 8.8 65.8 -202.8 

5 yr  50.0 9.0 11.2 70.2 -273.5 

10 yr 50.0 11.0 13.7 74.7 -345.7 

25 yr  50.0 12.8 16.0 78.8 -411.5 

50 yr  50.0 14.4 18.0 82.4 -469.6 

100 yr 50.0 16.1 20.1 86.2 -529.6 

Note: Difference Relative Target Flows = Total Flow - Target 

 

As demonstrated by Table 12, the total post-development peak flows in a controlled condition are 

lower than the target flows, satisfying the water quantity control criteria. The required stormwater 

quantity control volumes are presented in Table 13. 

Table 13: Storage Summary – Industrial Road 

Return Period 

Required Active Storage 

202 (m3) 

2 yr 171.9 

5 yr  532.8 

10 yr 686.8 

25 yr  897.6 

50 yr  1049.7 

100 yr 1215.5 

 

As demonstrated in Table 13, a total of 1215.5 m3 of onsite storage is required to provide the requisite 

water quantity control for drainage to Industrial Road. Supporting calculations are provided in 

Appendix D. 

Details pertaining the underground stormwater storage tank and required pump will be determined 

at detailed design stage. 

6.2 Stormwater Quality Control  

As outlined in Section 6.0, stormwater quality controls for the proposed development must 

incorporate measures to provide an Enhanced Level of Protection (Level 1). In accordance with the 

MOECC (March 2003) guidelines, enhanced water quality protection involves the removal of at 

least 80% of the total suspended solids (TSS) from 90% of the annual runoff volume. 

For Catchments 201 and 202, the treatment train approach is proposed to achieve the requisite 

quality control. The treatment train includes catchbasin shields and oil-grit-separators (OGS). 

Catchbasin shields are proposed within the catchbasins located in the asphalt parking lot, upstream 

of the proposed underground storage tanks.  
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OGS units are proposed downstream of both underground storage tanks. OGS sizing will be 

provided at the detailed design stage. 

Catchments UC1 – UC4 consists of impervious walkways draining overland to pervious grassed 

areas. Runoff form these catchments is considered to be clean, however should there be any TSS 

loading from the impervious areas, the pervious grassed areas would provide the requisite water 

quality control. 

6.3 Water Balance 

As outlined in Section 6.0, runoff from the 5 mm storm event must be retained on site. The requisite 

water balance retention volume was calculated considering initial abstraction of runoff based on 

impervious areas of the proposed development.  

The Site has a total of 3.15ha of impervious area. As such, a volume of 126 m3 is required to be 

retained onsite in order to achieve the water balance criteria. Supporting calculations are provided 

in Appendix D 

The storage will be provided via dead storage in the proposed underground storage tanks, which 

will be reused throughout the proposed development as grey water, or for irrigation purposes. The 

requisite water balance volume has been split between the two underground stormwater tanks 

based on the post-development drainage areas to Highway 50 and Industrial Road.  

 

As such, 48.0 m3 of dead storage is proposed within the underground storage tank located within 

Catchment 201, and 77.9 m3 is proposed within the underground storage tank located within 

Catchment 202.  

 

Once the final plan area of the underground stormwater tanks has been established during detailed 

design, the dead storage details will be determined. 

Runoff from Catchments flowing uncontrolled in the post-development condition (UC1, UC2, UC3, 

and UC4) will not be captured, and therefore cannot be retained on-site. However, the storage 

volume provided within the underground stormwater tanks will compensate for the uncontrolled 

catchments. 

7.0 Conclusions and Recommendations  

The proposed developments can be serviced for water, sanitary, and stormwater in accordance 

with the Town of Caledon and Region of Peel requirements and standards. Our conclusions and 

recommendations include:  

1. The equivalent population of the proposed development of five (5) multi-storey residential 

buildings was estimated to be approximately 4,917 persons.  

2. Water servicing will be provided through redundant 300 mm diameter fire services and a 

150 mm diameter domestic water service. The water servicing will extend from the existing 

300 mm diameter watermain on Highway 50 to the limit of the underground parking garage. 

The internal water system, designed in accordance with Mechanical details and 

specifications, will provide water servicing for each building.  
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3. Sanitary servicing will be provided through two (2) 250 mm diameter sanitary laterals,  

one (1) extending from the existing 250 mm diameter sanitary sewer on Highway 50,  

and one (1) extending from a future sanitary sewer within Industrial Road, connecting  

to the Albion Vaughan trunk sewer. The design of the new Industrial Road sewer is currently 

on-going. The phasing of the sanitary connections for the Site will be determined as the 

design of the new Industrial Road sewer progresses. The internal sanitary sewer network, 

designed in accordance with Mechanical details and specifications, will provide sanitary 

servicing for each building.  

4. Stormwater quantity control will be provided via underground stormwater storage tanks  

and peak flow control. 

5. Stormwater quality control will be provided via catchbasin shields and oil/grit separators 

(OGS) sized to provide an enhanced level of protection (80% TSS removal).  

6. Water balance will be provided as dead storage within the proposed underground 

stormwater storage tanks, which will be re-used throughout the proposed development  

as grey water, or for irrigation purposes. 

We trust that this review satisfies any concerns associated with the proposed development. Please 

feel free to contact the undersigned for any further information required. 

Respectfully submitted, 

C.F. CROZIER & ASSOCIATES INC.                                          C.F. CROZIER & ASSOCIATES INC.  

  
   

Autumn Rafeiro, E.I.T.               Matt Britton, P.Eng. 

Engineering Intern Project Manager  

 
AR/cj 
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SU -  S in g le  Uni t T r uc k,  z e ro  c or re ct io n

SU - Si ngle Unit T ru ck, zero corre ction

SU - Single Unit Truck,  zero correction
SU - Single Unit Truck,  zero correction

BULKY ITEMS

SU - Single Unit Truck,  zero correction

SU - Si ngle Unit T ru ck, zero corre ction

Mississauga Aerial A105 - 1990 Pierce Lance

Mississauga Aerial A105 - 1990 P ierce Lance

Mississauga Aerial A105 - 1990 P ierce Lance

Mississauga Aerial A105 - 1990 Pierce LanceMississauga Aerial  A105 - 1990 Pierce Lance

HSU - Heavy Single Unit Truck

Mi ssis sauga Aerial A105 - 1990 Pierce Lance

Mi ssis sauga Aerial A105 - 1990 Pierce Lance

Mi ss is s a ug a  Ae ri a l A1 0 5 - 19 9 0  P ie r ce  L a n ce

M issi ssauga Aer i al A 105 -  1990 Pi erce Lance

Mississauga Aerial A105 - 1990 P ierce Lance

Mississauga Aerial A105 - 1990 Pierce Lance

Mississauga Aerial A105 - 1990 Pierce Lance

M issi ssauga Aer i al A 105 -  1990 Pi erce Lance
M issi ssauga Aer i al A 105 -  1990 Pi erce Lance

SU -  S in g le  Uni t T r uc k,  z e ro  c or re ct io n

SU - Single Unit Truck,  zero correction

SU - Single Unit Truck,  zero correction

ACCESS MUST ACCOMMODATE
MINIMUM 9 METRE INNER RADIUS
AND 15 METRE OUTER RADIUS
FOR FIRE ROUTE

PRINCIPAL ENTRANCE MUST BE
LOCATED AT MAXIMUM 15
METRES FROM FIRE ROUTE

PRINCIPAL ENTRANCE MUST BE
LOCATED AT MAXIMUM 15

METRES FROM FIRE ROUTE

REVISE CURB

AND ELIMINATE

1 PARKING

SPACE

50sq.m BIN STAGING AREA REQUIRED

70 sq.m BIN STAGING AREA REQUIRED

NOTE, LIMITATION: SINGLE-UNIT VEHICLES

REVERSING IN CAN ONLY TURN LEFT

WHEN EXITING THE SPACE. 1

CORRECTION WILL BE REQUIRED FOR A

RIGHT-TURN OUT.

ELIMINATE 3

PARKING SPACES AS

THEY OBSTRUCT

LOADING VEHICLE

PATHS

CHAMFER CURB TO

ACCOMMODATE LOADING

MANOEUVRES

ENSURE

DEPRESSED CURB

AND SIDEWALK

THROUGHOUT

ACCESS AREA
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HSU -  Heavy Single Unit Truck

HSU - Heavy Single Unit Truck

HSU - Heavy Single Unit Truck

HSU - Heavy Single Unit Truck

H SU - Heavy Singl e U nit  Tr uck

INV 240.54

INV 239.74

PR INV 240.68

PR INV 240.00

SAN MH1A
T/G=241.14
NE INV 237.59
NW INV 237.51
SE INV 237.51

SAN MH2A
T/G=241.30
SW INV 237.89

EX. 300mm∅ STM PVC
@ 1.68%

120.0m EX. 250mm∅
SAN PVC @ 0.90%

107.5m EX. 250mm∅ SAN PVC @ 1.50%

EX. STM LEAD TO BE
REMOVED AND
PLUGGED AT
PROPERTY LINEEX. 150mm∅ SAN PVC
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TYPICAL PARKING SPACE:
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TYPICAL PARKING SPACE:

Drive Aisle @ 6m min.

1m Side Obstruction
Clearance Marker

Parking 
Number Marker

BARRIER-FREE PARKING SPACE TYPE A:
  
Drive Aisle @ 6m min.

BARRIER-FREE PARKING SPACE TYPE B:

NOTE: A- PROVIDE AN ADDITIONAL 300mm FOR PARKING SPACE WIDTH
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MIXED-USE DEVELOPMENT - 12563&12599 HWY 50
Bolton, Ontario

Project Statistics

 Project No. S20023

1.0 Site Area

Hectare acres sq.m. sq.ft.

Survey Site Area 3.61 8.92 36,091.00 388,480

Potential HWY 50 Road Widening 0.09 0.22 904.00 9,731

Total Site Area 3.52 8.69 35,187.00 378,750

2.0 GFA 

(excludes storage, parking, stairwell, elevator, trash chute, trash room, storage for mechanical & electrical equipments)

2.1 Commercial GFA

floors sq.m. sq.m. sq.ft.

B1 Level 1 1  x 1,144.00 1,144.00 12,314

B2 Level 1 1  x 748.00 748.00 8,051

B3 Level 1 1  x 507.00 507.00 5,457

B4 Level 1 1  x 0.00 0.00 0

B5 Level 1 1  x 780.00 780.00 8,396

Total GFA 3,179.00 34,218

2.2 Building 1 Residential GFA

floors sq.m. sq.m. sq.ft.

Level 1 1  x 1,206.00 1,206.00 12,981

Level 2 1  x 2,862.11 2,862.11 30,807

Levels 3 to 4 2  x 3,000.00 6,000.00 64,583

Levels 5 to 7 3  x 2,693.22 8,079.66 86,969

Levels 8 to 9 2  x 1,893.22 3,786.44 40,757

Levels 10 to 27 18  x 700.00 12,600.00 135,625

Levels 28 to 29 2  x 590.00 1,180.00 12,701

Total GFA 35,714.21 384,423

2.3 Building 2  Residential GFA

floors sq.m. sq.m. sq.ft.

Level 1 1  x 1,303.00 1,303.00 14,025

Level 2 1  x 2,309.57 2,309.57 24,860

Levels 3 to 4 2  x 2,450.57 4,901.14 52,755

Levels 5 to 9 5  x 1,981.36 9,906.80 106,636

Levels 10 to 27 18  x 700.00 12,600.00 135,625

Levels 28 to 29 2  x 590.00 1,180.00 12,701

Total GFA 32,200.51 346,602

2.4 Building 3  Residential GFA

floors sq.m. sq.m. sq.ft.

Level 1 1  x 1,643.70 1,643.70 17,693

Level 2 1  x 2,430.05 2,430.05 26,157

Levels 3 to 4 2  x 2,587.05 5,174.10 55,694

Levels 5 to 9 5  x 2,225.56 11,127.80 119,779

Levels 10 to 25 16  x 700.00 11,200.00 120,556

Levels 26 to 27 2  x 590.00 1,180.00 12,701

Total GFA 32,755.65 352,580

2.5 Building 4  Residential GFA

floors sq.m. sq.m. sq.ft.

Level 1 1  x 2,623.15 2,623.15 28,235

Level 2 1  x 2,809.00 2,809.00 30,236

Levels 3 to 4 2  x 3,066.00 6,132.00 66,004

Levels 5 to 9 5  x 2,984.09 14,920.45 160,602

Levels 10 to 23 14  x 1,400.00 19,600.00 210,973

Levels 24 to 25 2  x 1,290.00 2,580.00 27,771

Total GFA 48,664.60 523,821

2.6 Building 5 Residential GFA

floors sq.m. sq.m. sq.ft.

Level 1 1  x 776.26 776.26 8,356

Level 2 1  x 1,713.97 1,713.97 18,449

Levels 3 to 5 3  x 1,831.76 5,495.28 59,151

Levels 6 to 7 2  x 1,648.76 3,297.52 35,494

Levels 8 to 9 2  x 1,183.76 2,367.52 25,484

Levels 10 to 21 12  x 700.00 8,400.00 90,417

Levels 22 to 23 2  x 590.00 1,180.00 12,701

Total GFA 23,230.55 250,052

Total GFA ÷      Site Area FSI

175,744.52 sq.m. 36,091.00 sq.m. 4.87

4.0 Units Count

Proposed Units 

(*15% of suites to be fully accessible)

4.1 Building 1 units floors 1BR 1BR+D 2BR 2BR+D 3BR TH Units

Level 2 1  x 1 10 14 7 4 0 36

Levels 3 to 4 2  x 1 12 16 4 5 0 76

Levels 5 to 7 3  x 6 14 3 9 3 0 105

Levels 8 to 9 2  x 5 10 7 2 1 0 50

Level 10 1  x 1 2 3 0 0 0 6

Levels 11 to 27 17  x 1 3 3 3 0 0 170

Levels 28 to 29 2  x 2 0 5 1 0 0 16

Total Units 53 149 133 99 25 0 459

4.2 Building 2 units floors 1BR 1BR+D 2BR 2BR+D 3BR TH Units

Level 2 1  x 0 3 11 7 1 5 27

Levels 3 to 4 2  x 0 3 11 10 5 0 58

Levels 5 to 9 5  x 3 16 8 0 2 0 145

Level 10 1  x 0 3 2 0 0 0 5

Levels 11 to 27 17  x 2 4 4 0 0 0 170

Levels 28 to 29 2  x 0 2 6 0 0 0 16

Total Units 49 164 155 27 21 5 421

January 5, 2022



4.3 Building 3 units floors 1BR 1BR+D 2BR 2BR+D 3BR TH Units

Level 2 1  x 3 4 7 3 6 8 31

Levels 3 to 4 2  x 3 7 15 4 5 0 68

Levels 5 to 9 5  x 4 12 9 2 3 0 150

Level 10 1  x 1 0 4 1 0 0 6

Levels 11 to 25 15  x 1 3 6 0 0 0 150

Levels 26 to 27 2  x 2 0 6 0 0 0 16

Total Units 49 123 188 22 31 8 421

4.4 Building 4 units floors 1BR 1BR+D 2BR 2BR+D 3BR TH Units

Level 2 1  x 3 9 5 2 5 14 38

Levels 3 to 4 2  x 7 11 14 9 0 0 82

Levels 5 to 9 5  x 8 17 13 3 1 0 210

Level 10 1  x 3 1 6 0 0 0 10

Levels 11 to 23 13  x 4 4 12 0 0 0 260

Levels 24 to 25 2  x 0 4 12 0 0 0 32

Total Units 112 177 284 35 10 14 632

4.5 Building 5 units floors 1BR 1BR+D 2BR 2BR+D 3BR TH Units

Level 2 1  x 8 2 6 0 3 0 19

Levels 3 to 5 3  x 8 4 8 0 4 0 72

Levels 6 to 7 2  x 1 10 8 0 4 0 46

Levels 8 to 9 2  x 5 5 4 1 1 0 32

Levels 10 to 21 12  x 2 2 6 0 0 0 120

Levels 22 to 23 2  x 0 2 6 0 0 0 16

Total Units 68 72 138 2 25 0 305

Total Units Provided for B1,B2,B3,B4 & B5 331 685 898 185 112 27 2,238

15% 31% 40% 8% 5% 1% 100%

5.0 Amenity Area

5.1 Proposed Indoor Amenity sq.m. Total Units sq.m. sq.f.

2 2,238 4,476 48,179

5.2 Proposed Outdoor Amenity sq.m. Total Units sq.m. sq.f.

Outdoor Amenity @ level 1 611 6,577

Rooftop Amenity @ level 10 & 8 7,464 80,336

5.3 Total Proposed Amenity 12,551 135,092

6.0 Vehicular Parking

B1 Proposed Parking Demand

6.1A ratio units Parking Spaces

Required Residential 1.00 x 459 459

Proposed Visitor/Commercials 0.25 x 459 115

Commercial 0

Total Proposed Demand for B1 574

B1 Proposed Parking Supply

6.1B Residential Visitor A-Access B-Access Parking Spaces

Level 1 (Commercial & Visitors Parking) 0 15 2 2 15

Level P1 85 100 3 4 185

Level P2 183 0 0 0 183

Level P3 191 0 0 0 191

Total Proposed Supply for B1 459 115 5 6 574

B2 Proposed Parking Demand

6.2A ratio units Parking Spaces

Required Residential 1.00 x 421 421

Proposed Visitor/Commercials 0.25 x 421 106

Commercial 0

Total Proposed Demand for B2 527

B2 Proposed Parking Supply

6.2B Residential Visitor A-Access B-Access Parking Spaces

Level 1 (Commercial & Visitors Parking) 0 39 0 0 39

Level P1 183 66 2 2 249

Level P2 257 0 0 0 257

Level P3 66 0 0 0 66

Total Proposed Supply for B2 506 105 2 2 611

B3 Proposed Parking Demand

6.3A ratio units Parking Spaces

Required Residential 1.00 x 421 421

Proposed Visitor/Commercials 0.25 x 421 106

Commercial 0

Total Proposed Demand for B3 527

B3 Proposed Parking Supply

6.3B Residential Visitor A-Access B-Access Parking Spaces

Level 1 (Commercial & Visitors Parking) 0 10 1 0 10

Level P1 114 95 2 5 209

Level P2 219 0 0 0 219

Level P3 91 0 0 0 91

Total Proposed Supply for B3 424 105 3 5 529

B4 Proposed Parking Demand

6.4A ratio units Parking Spaces

Required Residential 1.00 x 632 632

Proposed Visitor/Commercials 0.25 x 632 158

Commercial 0

Total Proposed Demand for B4 790

B4 Proposed Parking Supply

6.4B Residential Visitor A-Access B-Access Parking Spaces

Level 1 (Commercial & Visitors Parking) 0 7 1 1 7

Level P1 54 153 6 4 207

Level P2 214 0 0 0 214

Level P3 218 0 0 0 218

Total Proposed Supply for B4 486 160 7 5 646

shared parking with visitors 

shared parking with visitors 

shared parking with visitors 

shared parking with visitors 

4 2,238



B5 Proposed Parking Demand

6.5A ratio units Parking Spaces

Required Residential 1.00 x 305 305

Proposed Visitor/Commercials 0.25 x 305 77

Commercial 0

Total Proposed Demand for B5 382

B5 Proposed Parking Supply

6.5B Residential Visitor A-Access B-Access Parking Spaces

Level 1 (Commercial & Visitors Parking) 0 22 1 1 22

Level P1 63 76 1 1 139

Level P2 141 0 0 0 141

Level P3 141 0 0 0 141

Total Proposed Supply for B5 345 98 2 2 443

Total Proposed Parking Demand for the Development

6.6 ratio units Parking Spaces

Required Residential 1.00 x 2,238 2,238

Proposed Visitor/Commercials 0.25 x 2,238 560

Commercial 0

Total Development Required Supply 2,798

Net Parking Spaces Provided 

6.7 Residential Visitor A-Access B-Access Parking Spaces

Level 1 (Commercial & Visitors Parking) 0 93 5 4 93

Level P1 438 554 14 16 992

Level P2 1,014 0 0 0 1,014

Level P3 707 0 0 0 707

Total Net Parking Spaces 2,159 647 19 20 2,806

Parking Supply - Proposed Demand

6.8 8

Proposed EV Parking 

6.6 ratio Parking Spaces Parking Spaces

Required Residential 0.20 x 2,806 561

Total Proposed EV spaces 561

7.0 Bicycle Parking

Residential Visitor Parking Spaces

Level 1 (short term bicycle parking) 0 52 52

Level P1 (long term stacked bicycle parking) 764 0 764

Total Proposed Bicycle Parking 816

7.0 Lot Coverage

sq.m. sq.ft. %

Proposed Building Coverage 15,080.00 162,320 42%

Proposed Inner Roads 7,480.00 80,514 21%

Landscape Coverage 13,531.00 145,646 37%

Site Area 36,091.00 388,480 100%

shared parking with visitors 

shared parking with visitors 



12599 HWY 50 Ltd.  Functional Servicing and Stormwater Management Report 
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Project: 12563 & 12599 Hwy 50 & 2 Industrial Road
Project No.: 1986-5779

Prepared By: AR
Checked By: MB

Date: 11/13/2020
Revised : 1/14/2022

SUMMARY OF UNIT BREAKDOWN

Site Townhouse
Apartment 

1, 1+
Apartment 

2, 2+
Apartment 

3
Total Units

Amenity 
Area (ha)

Building 1 0 202 232 25 459
Building 2 5 213 182 21 421
Building 3 8 172 210 31 421
Building 4 14 289 319 10 632
Building 5 0 140 140 25 305

Total 27 1016 1083 112 2238 1.26

SUMMARY OF POPULATION DENSITY BASED ON UNIT TYPE

Unit Type Population Density Unit
Row (Townhouse) 3.5 pop/unit
Apartment 1, 1+ 1.68 pop/unit
Apartment 2, 2+ 2.54 pop/unit

Apartment 3 2.70 pop/unit
Amenity 50 persons/ha

SUMMARY OF POPULATION

Site Townhouse
Apartment 

1, 1+
Apartment 

2, 2+
Apartment 

3
Total Unit 

Population
Amenity 

Area (ha)
Total

Building 1 0 339 589 68 996

Building 2 18 358 462 57 894

Building 3 28 289 533 84 934
Building 4 49 486 810 27 1372
Building 5 0 235 356 68 658

Total 95 1707 2751 302 4855 63

Site Statistics
12563 & 12599 Hwy 50 & 2 Industrial Road

1.26

63

Note: Apartment 3 and Amenity area population based on Region of Peel Public Works Design, Specifications & Procedures 
Manual - Linear Infrastructure - Sanitary Sewer Design Criteria (March, 2017) Section 2.1. All other populations based on email 
correspondence with Alexander Sepe @ Region of Peel, dated December 1, 2020.

4917



Project: 12563 & 12599 Hwy 50 & 2 Industrial Road

Project No.: 1986-5779

Prepared By: AR

Checked By: MB

Date: 2020-11-13

Revised: 2022-01-14

Total Site Units Building 1 Building 2 Building 3 Building 4 Building 5 Total References

Average Consumption L/cap/day 270 270 270 270 270 270

Equivalent Population* persons 1009 907 947 1384 671 4917

Average Daily Demand L/day 272,347    244,855    255,585    373,769     181,130    1,327,686  

L/s 3.2 2.8 3.0 4.3 2.1 15.4

Maximum Day Factor - 1.8 1.8 1.8 1.8 1.8 1.8

Peak Hour Factor - 3.0 3.0 3.0 3.0 3.0 3.0

Maximum Daily Flow L/day 490,224    440,739    460,053    672,785     326,034    2,389,835  

L/s 5.7 5.1 5.3 7.8 3.8 27.7

Peak Hour Flow L/day 817,040    734,566    766,755    1,121,308  543,389    3,983,058  

L/s 9.5 8.5 8.9 13.0 6.3 46.1

*Each building includes an equal portion of the total amenity equivalent population.

WATER DEMAND CALCULATIONS - PROPOSED CONDITIONS

12563 & 12599 Hwy 50 & 2 Industrial Road

2020 Region of Peel Water and Wastewater Master 

Plan Volume 3, Section 2.2, Table 1.



12563 & 12599 Hwy 50 & 2 Industrial Road Designed By: AR

Fire Protection Volume Calculation Checked By: MB

Building 1 Date: 11/13/2020
Updated: 1/14/2022

   Water Supply for Public Fire Protection 
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:
= 1.5 for wood frame construction  (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least 
50 percent below grade) in the building considered.

Proposed Buildings
750 sq.m 25% of each of the immediately adjoining floor above

3000 sq.m area of largest floor
716 sq.m 25% of each of the immediately adjoining floor below

A = 4,466            sq.m. 
C = 0.6 Fire-resistive construction

Therefore F = 8,821 L/min

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may 
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Non-Combustible -25%

-2,205 L/min reduction
6,616 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers   -  The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards. 10% may be granted if the water supply is standard for both the system and fire departement
hose lines required. Additional credit of up to 10% may be given for a fully supervised system.

Complete automatic sprinklers -50%

-3,308 L/min reduction

\\Milton-DC\Milton-Projects\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Fire 1/14/2022    12:00 PM



12563 & 12599 Hwy 50 & 2 Industrial Road
Fire Protection Volume Calculation

Page 2

   Water Supply for Public Fire Protection
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration.  The percentage shall depend upon the height, area, and construction of the 
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the 
exposed building(s) and the effect of hillside locations on the possible spread of fire.

 Separation Charge  Separation Charge
 0 to 3 m 25%  20.1 to 30 m 10%
 3.1 to 10 m 20%  30.1 to 45 m 5%
 10.1 to 20 m 15% > 45 m 0%

Exposed buildings
Direction Name Distance Charge Surcharge (L/min)
Construction N Building 4  30.1 to 45 m 5% 331
Construction S n/a > 45 m 0% 0
Construction E Building 2  20.1 to 30 m 10% 662
Construction W Building 5  20.1 to 30 m 10% 662

1,654 L/min Surcharge

 Required Duration of Fire Flow
Determine Required Fire Flow   Flow Required       Duration

     L/min          (hours)
No.1 8,821   2,000 or less 1.0

No. 2 -2,205 reduction 3,000 1.25
No. 3 -3,308 reduction 4,000 1.5
No. 4 1,654 surcharge 5,000 1.75

6,000 2.0
Required Flow: 4,962 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 5,000 L/min or 83.3 L/s 10,000 2.0
1,321 USGPM 12,000 2.5

14,000 3.0
16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0
24,000 5.5
26,000 6.0
28,000 6.5
30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

  40,000 and over 9.5
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12563 & 12599 Hwy 50 & 2 Industrial Road Designed By: AR

Fire Protection Volume Calculation Checked By: MB

Building 2 Date: 11/13/2020
Updated: 1/14/2022

   Water Supply for Public Fire Protection 
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:
= 1.5 for wood frame construction  (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least 
50 percent below grade) in the building considered.

Proposed Buildings
613 sq.m 25% of each of the immediately adjoining floor above

2451 sq.m area of largest floor
577 sq.m 25% of each of the immediately adjoining floor below

A = 3,641            sq.m. 
C = 0.6 Fire-resistive construction

Therefore F = 7,965 L/min

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may 
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Non-Combustible -25%

-1,991 L/min reduction
5,973 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers   -  The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards. 10% may be granted if the water supply is standard for both the system and fire departement
hose lines required. Additional credit of up to 10% may be given for a fully supervised system.

Complete automatic sprinklers -50%

-2,987 L/min reduction
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12563 & 12599 Hwy 50 & 2 Industrial Road
Fire Protection Volume Calculation

Page 2

   Water Supply for Public Fire Protection
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration.  The percentage shall depend upon the height, area, and construction of the 
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the 
exposed building(s) and the effect of hillside locations on the possible spread of fire.

 Separation Charge  Separation Charge
 0 to 3 m 25%  20.1 to 30 m 10%
 3.1 to 10 m 20%  30.1 to 45 m 5%
 10.1 to 20 m 15% > 45 m 0%

Exposed buildings
Direction Name Distance Charge Surcharge (L/min)
Construction N Building 3  10.1 to 20 m 15% 896
Construction S Existing  20.1 to 30 m 10% 597
Construction E n/a > 45 m 0% 0
Construction W Building 1  20.1 to 30 m 10% 597

2,091 L/min Surcharge

 Required Duration of Fire Flow
Determine Required Fire Flow   Flow Required       Duration

     L/min          (hours)
No.1 7,965   2,000 or less 1.0

No. 2 -1,991 reduction 3,000 1.25
No. 3 -2,987 reduction 4,000 1.5
No. 4 2,091 surcharge 5,000 1.75

6,000 2.0
Required Flow: 5,077 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 5,000 L/min or 83.3 L/s 10,000 2.0
1,321 USGPM 12,000 2.5

14,000 3.0
16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0
24,000 5.5
26,000 6.0
28,000 6.5
30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

  40,000 and over 9.5
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12563 & 12599 Hwy 50 & 2 Industrial Road Designed By: AR

Fire Protection Volume Calculation Checked By: MB
Building 3 Date: 11/13/2020

Updated: 1/14/2022

   Water Supply for Public Fire Protection 
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:
= 1.5 for wood frame construction  (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least 
50 percent below grade) in the building considered.

Proposed Buildings
647 sq.m 25% of each of the immediately adjoining floor above

2587 sq.m area of largest floor
608 sq.m 25% of each of the immediately adjoining floor below

A = 3,841            sq.m. 
C = 0.6 Fire-resistive construction

Therefore F = 8,181 L/min

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may 
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Non-Combustible -25%

-2,045 L/min reduction
6,136 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers   -  The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards. 10% may be granted if the water supply is standard for both the system and fire departement
hose lines required. Additional credit of up to 10% may be given for a fully supervised system.

Complete automatic sprinklers -50%

-3,068 L/min reduction
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12563 & 12599 Hwy 50 & 2 Industrial Road
Fire Protection Volume Calculation

Page 2

   Water Supply for Public Fire Protection
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration.  The percentage shall depend upon the height, area, and construction of the 
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the 
exposed building(s) and the effect of hillside locations on the possible spread of fire.

 Separation Charge  Separation Charge
 0 to 3 m 25%  20.1 to 30 m 10%
 3.1 to 10 m 20%  30.1 to 45 m 5%
 10.1 to 20 m 15% > 45 m 0%

Exposed buildings
Direction Name Distance Charge Surcharge (L/min)
Construction N Existing  10.1 to 20 m 15% 920
Construction S Building 2  10.1 to 20 m 15% 920
Construction E Existing  30.1 to 45 m 5% 307
Construction W Building 4  10.1 to 20 m 15% 920

3,068 L/min Surcharge

 Required Duration of Fire Flow
Determine Required Fire Flow   Flow Required       Duration

     L/min          (hours)
No.1 8,181   2,000 or less 1.0

No. 2 -2,045 reduction 3,000 1.25
No. 3 -3,068 reduction 4,000 1.5
No. 4 3,068 surcharge 5,000 1.75

6,000 2.0
Required Flow: 6,136 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 6,000 L/min or 100.0 L/s 10,000 2.0
1,585 USGPM 12,000 2.5

14,000 3.0
16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0
24,000 5.5
26,000 6.0
28,000 6.5
30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

  40,000 and over 9.5
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12563 & 12599 Hwy 50 & 2 Industrial Road Designed By: AR

Fire Protection Volume Calculation Checked By: MB
Building 4 Date: 11/13/2020

Updated: 1/14/2022

   Water Supply for Public Fire Protection 
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:
= 1.5 for wood frame construction  (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least 
50 percent below grade) in the building considered.

Proposed Buildings
746 sq.m 25% of each of the immediately adjoining floor above

3066 sq.m area of largest floor
767 sq.m 25% of each of the immediately adjoining floor below

A = 4,579            sq.m. 
C = 0.6 Fire-resistive construction

Therefore F = 8,932 L/min

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may 
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Non-Combustible -25%

-2,233 L/min reduction
6,699 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers   -  The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards. 10% may be granted if the water supply is standard for both the system and fire departement
hose lines required. Additional credit of up to 10% may be given for a fully supervised system.

Complete automatic sprinklers -50%

-3,349 L/min reduction
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12563 & 12599 Hwy 50 & 2 Industrial Road
Fire Protection Volume Calculation

Page 2

   Water Supply for Public Fire Protection
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration.  The percentage shall depend upon the height, area, and construction of the 
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the 
exposed building(s) and the effect of hillside locations on the possible spread of fire.

 Separation Charge  Separation Charge
 0 to 3 m 25%  20.1 to 30 m 10%
 3.1 to 10 m 20%  30.1 to 45 m 5%
 10.1 to 20 m 15% > 45 m 0%

Exposed buildings
Direction Name Distance Charge Surcharge (L/min)
Construction N n/a > 45 m 0% 0
Construction S Building 5  10.1 to 20 m 15% 1005
Construction E Building 3  10.1 to 20 m 15% 1005
Construction W Existing  10.1 to 20 m 15% 1005

3,014 L/min Surcharge

 Required Duration of Fire Flow
Determine Required Fire Flow   Flow Required       Duration

     L/min          (hours)
No.1 8,932   2,000 or less 1.0

No. 2 -2,233 reduction 3,000 1.25
No. 3 -3,349 reduction 4,000 1.5
No. 4 3,014 surcharge 5,000 1.75

6,000 2.0
Required Flow: 6,364 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 6,000 L/min or 100.0 L/s 10,000 2.0
1,585 USGPM 12,000 2.5

14,000 3.0
16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0
24,000 5.5
26,000 6.0
28,000 6.5
30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

  40,000 and over 9.5
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12563 & 12599 Hwy 50 & 2 Industrial Road Designed By: AR

Fire Protection Volume Calculation Checked By: MB
Building 5 Date: 11/13/2020

Updated: 1/14/2022

   Water Supply for Public Fire Protection 
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

1. An estimate of fire flow required for a given area may be determined by the formula:

F = 220 * C * sqrt A
where

F = the required fire flow in litres per minute

C = coefficient related to the type of construction:
= 1.5 for wood frame construction  (structure essentially all combustible)
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = The total floor area in square metres (including all storeys, but excluding basements at least 
50 percent below grade) in the building considered.

Proposed Buildings
458 sq.m 25% of each of the immediately adjoining floor above

1832 sq.m area of largest floor
458 sq.m 25% of each of the immediately adjoining floor below

A = 2,748            sq.m. 
C = 0.6 Fire-resistive construction

Therefore F = 6,919 L/min

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may 
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Non-Combustible -25% Free Burning 15%
Limited Combustible -15% Rapid Burning 25%

Combustible 0% (No Change)

Non-Combustible -25%

-1,730 L/min reduction
5,189 L/min

Note: Flow determined shall not be less than 2,000 L/min

3. Sprinklers   -  The value obtained in No. 2 above maybe reduced by up to 50% for complete automatic sprinkler protection.
The credit for the system will be a maximum of 30% for an adequately designed system conforming to NFPA 13 and other
NFPA sprinkler standards. 10% may be granted if the water supply is standard for both the system and fire departement
hose lines required. Additional credit of up to 10% may be given for a fully supervised system.

Complete automatic sprinklers -50%

-2,595 L/min reduction
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12563 & 12599 Hwy 50 & 2 Industrial Road
Fire Protection Volume Calculation

Page 2

   Water Supply for Public Fire Protection
    Fire Underwriters Survey

   Part II  -  Guide for Determination of Required Fire Flow

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 45 metres
by the fire area under consideration.  The percentage shall depend upon the height, area, and construction of the 
building(s) being exposed, the separation, openings in the exposed building(s), the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the 
exposed building(s) and the effect of hillside locations on the possible spread of fire.

 Separation Charge  Separation Charge
 0 to 3 m 25%  20.1 to 30 m 10%
 3.1 to 10 m 20%  30.1 to 45 m 5%
 10.1 to 20 m 15% > 45 m 0%

Exposed buildings
Direction Name Distance Charge Surcharge (L/min)
Construction N Building 4  10.1 to 20 m 15% 778
Construction S n/a > 45 m 0% 0
Construction E Building 1  20.1 to 30 m 10% 519
Construction W Existing  10.1 to 20 m 15% 778

2,076 L/min Surcharge

 Required Duration of Fire Flow
Determine Required Fire Flow   Flow Required       Duration

     L/min          (hours)
No.1 6,919   2,000 or less 1.0

No. 2 -1,730 reduction 3,000 1.25
No. 3 -2,595 reduction 4,000 1.5
No. 4 2,076 surcharge 5,000 1.75

6,000 2.0
Required Flow: 4,670 L/min 8,000 2.0

Rounded to nearest 1000 L/min: 5,000 L/min or 83.3 L/s 10,000 2.0
1,321 USGPM 12,000 2.5

14,000 3.0
16,000 3.5
18,000 4.0
20,000 4.5
22,000 5.0
24,000 5.5
26,000 6.0
28,000 6.5
30,000 7.0
32,000 7.5
34,000 8.0
36,000 8.5
38,000 9.0

  40,000 and over 9.5
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Connection Demand Table 
12563 & 12599 Highway 50 & 2 Industrial Road, Town of Caledon  
 
WATER CONNECTION 

Connection point 3)    Existing 300 mm diameter watermain on Highway 50 

 

Pressure zone of connection point Zone 6 
Total equivalent population to be serviced 1) 4917 persons 
Total lands to be serviced 3.52 ha 
Hydrant flow test   

Hydrant flow test location 
Test #1 – 12566 Highway 50, Caledon 

  Pressure 
(kPa) 

Flow (in l/s) Time 

Minimum water pressure 68.95 461.06  
Maximum water pressure 137.90 506.17  

    
Hydrant flow test location 

Test #2 – 2 Industrial Drive, Caledon 
Minimum water pressure 68.95 454.18  
Maximum water pressure 137.90 497.78  

 
 

 
WASTEWATER CONNECTION 

Connection point 4) Existing 250 mm diameter sanitary 
sewer on Highway 50 

Total equivalent population to be serviced 4917 
Total lands to be serviced 3.52 ha 

6 Wastewater sewer effluent (in l/s) 54.6 
 
1) Please refer to design criteria for population equivalencies 
2) Please reference the Fire Underwriters Survey Document 
3) Please specify the connection point ID 
4) Please specify the connection point (wastewater line or manhole ID) 
   Also, the “total equivalent population to be serviced” and the “total lands 
   to be serviced” should reference the connection point. (the FSR should contain one 
   copy of Site Servicing Plan) 
 
Please include the graphs associated with the hydrant flow test information table 
Please provide Professional Engineer's signature and stamp on the demand table 
All required calculations must be submitted with the demand table submission. 
 
 

No. 
Proposed Water Demands  

Demand type Demand Units 
1 Average day flow 15.4 l/s 
2 Maximum day flow 27.7 l/s 
3 Peak hour flow 46.1 l/s 
4 Fire flow 2) 100 l/s 

Analysis 
5 Maximum day plus fire flow 127.7 l/s 



Mark DiConstanzo
12599 Hwy 50 Ltd.
91 Parr Boulevard
Bolton, Ontario
L7E 4E3

November 9th, 2020

RE: Fire Flow Testing Hwy 50 and Industrial Road, Bolton, ON  

Watermark has conducted two fire flow tests near the intersection of Highway 50 and Industrial Road, 
Town of Bolton, Caledon. The testing was completing in accordance with NFPA 291. Region of Peelwater 
operations staff were on hand to assist.

Test #1 - 12566 Highway 50

Static pressure prior to the test was observed to be 73 PSI. Using 2 x 2.5” ports on one flow hydrant, 
and 1 x 4" port on a second flow hydrant, a maximum flow rate of 3050 USGPM was achieved. This 
provided an 14% pressure drop, to 62.5 PSI. 

Test #2 - 2 Industral Road

Static pressure prior to the test was observed to be 74 PSI. Using 2 x 2.5” ports on one flow hydrant, 
and 1 x 4" port on a second flow hydrant, a maximum flow rate of 3050 USGPM was achieved. This 
provided an 15% pressure drop, to 63 PSI. 

Althought the minimum required pressure drop was not acheived (25% of static), the high flow rate 
acheived provides increased confidence in the projected flow rates and subsequent ratings.

Equipment:

Flow: 1 x 4” HoseMonster with integrated 4” Pitotless Nozzle
Flow: 2 x 2.5” HoseMonster with integrated 2” Pitotless Nozzle
Pressure: HYDREKA Octopus LX Data Logger w/ 20 bar integrated pressure sensor



We strongly feel that all attempts have been made to ensure that the required data as stipulated will be 
captured, stored and presented in an accurate, efficient and timely manner for the required period. We are 
pleased Watermark again as your data provider, and we look forward to working with you in the future. 

Kind Regards,

Colin Powell

(519) 217-3439
colin.powell@watermark.ca

Watermark Solutions Limited
Unit 117
115 George Street
Oakville, Ontario
L6J 0A2
www.watermark.ca



Date: 09-Nov-20 Time: Operator:

Test Location: Project No.

Test Number:

N.F.P.A. Colour Code:

STATIC PRESSURE: psi

RESIDUAL PRESSURE: psi

Flow Hydrants Location:  

Available Flow At Test Hydrant at 20 psi 7308 USGPM 6039 IGPM

Available Flow At Test Hydrant at 10 psi 8023 USGPM 6630 IGPM

Comments/Discrepencies/Diagram:

 

Hydrant Flow Test Report

Pitot
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Watermark Solutions Limited
(705) 250-0368  www.watermark.ca 



Date: 09-Nov-20 Time: Operator:

Test Location: Project No.

Test Number:

N.F.P.A. Colour Code:

STATIC PRESSURE: psi

RESIDUAL PRESSURE: psi

Flow Hydrants Location:  

B - 12525 Hwy 50 (on Industrial Road)

Available Flow At Test Hydrant at 20 psi 7199 USGPM 5949 IGPM

Available Flow At Test Hydrant at 10 psi 7890 USGPM 6521 IGPM

Comments/Discrepencies/Diagram:

Total Flow (USGPM) 3049

TSI 2.5 0.9
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662

A Pitot 2.5 0.9 18 662
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A - 12544 Highway 50

Hydrant 
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From: Marczuk, Camila
To: Joanna Fast
Cc: MDiCostanzo@verdialliance.com
Subject: FW: OZ-21-003C - 12599 & 12563 Highway 50 - FSR Comments
Date: Friday, August 6, 2021 10:45:40 AM

Hello,
 
I do not have the contact information for the engineering consultants, please forward this email
accordingly.
 
I have received and reviewed the FSR provided by Crozier & Associated Inc., dated February 2021.
Based on the proposed development, the Region has capacity to service the proposed water
demands.
 
However, the Region cannot service the proposed flows of 53.09 L/s from the proposed
development into the 250mm sanitary sewer in Highway 50. The 900mm trunk sewer is able to
service the proposed development via a new 250mm sewer along Industrial Road, which is to be
constructed by the developer.
 
There are no new or future planned upgrades for the existing sanitary sewer within Highway 50 by
the Region.
 
Please let me know if you would like to arrange a time to discuss this in further detail.
 
Regards,
Camila Marczuk

Technical Analyst, Servicing Connections
Development Services, Public Works, Region of Peel 
10 Peel Centre Drive, Suite B, 4th Floor 
Brampton, On L6T 4B9

camila.marczuk@peelregion.ca 
905-791-7800, ext.8230

We have recently updated our website to better serve your needs. For information on Planning and Engineering
matters of Regional interest, please visit this link : https://www.peelregion.ca/planning/about/devservices.htm . Let
us know how we can serve you better
 
This email, including any attachments, is intended for the recipient specified in the message and may contain information
which is confidential or privileged. Any unauthorized use or disclosure of this email is prohibited. If you are not the intended
recipient or have received this e-mail in error, please notify the sender via return email and permanently delete all copies of
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Project: 12563 & 12599 Hwy 50 & 2 Industrial Road

Project No.: 1986-5779

Prepared By: AR

Checked By: MB

Date: 2020-11-13

Revised: 2022-01-14

Total Site Units Building 1 Building 2 Building 3 Building 4 Building 5 Total References

Average Daily Flow L/cap/day 290 290 290 290 290 290

Equivalent Population persons 1009 907 947 1384 671 4917

Average Daily Flow L/day 292,520    262,993    274,517    401,456     194,547    1,426,033  

L/s 3.4 3.0 3.2 4.6 2.3 16.5

- 3.80 3.83 3.82 3.70 3.91 3.25

M = 1+(14/(4+p^0.5))

Peak Flow L/day 1,110,868 1,006,465 1,047,348 1,487,190  759,731    4,637,038  

L/s 12.9 11.6 12.1 17.2 8.8 53.7

Infiltration cms/ha 0.00026 0.00026 0.00026 0.00026 0.00026 0.00026

ha 0.70 0.70 0.70 0.70 0.70 3.52

L/s 0.18 0.18 0.18 0.18 0.18 0.92

Peak Hour Flow L/s 13.0 11.8 12.3 17.4 9.0 54.6

SANITARY CALCULATIONS - PROPOSED CONDITIONS

12563 & 12599 Hwy 50 & 2 Industrial Road

2020 Region of Peel Water and Wastewater Master 

Plan Volume 3, Section 2.2, Table 1.

Harmon Peaking Factor (M)

Total peak flow based on Harmon Peaking Factor 

using the total population.

Infiltration area assumed to be uniform across all 

buildings.



Project: 12563 & 12599 Hwy 50 & 2 Industrial Road

Project No.: 1986-5779

Prepared By: AR

Checked By: MB

Date: 2020-11-13

Revised: 2022-01-14

Total Site Units Building 1
Buildings

1-2

Buildings

1-3

Buildings

1-4

Buildings

1-5
Total References

Average Daily Flow L/cap/day 290 290 290 290 290 290

Cumulative Population persons 1009 1916 2862 4247 4917 4917

Average Daily Flow L/day 292,520     555,513     830,030     1,231,486  1,426,033  1,426,033  

L/s 3.4 6.4 9.6 14.3 16.5 16.5

- 3.80 3.60 3.46 3.31 3.25 3.25

M = 1+(14/(4+p^0.5))

Peak Flow L/day 1,110,868  2,000,002  2,871,639  4,076,173  4,637,038  4,637,038  

L/s 12.9 23.1 33.2 47.2 53.7 53.7

Infiltration cms/ha 0.00026 0.00026 0.00026 0.00026 0.00026 0.00026

ha 0.70 1.41 2.11 2.82 3.52 3.52

L/s 0.18 0.37 0.55 0.73 0.92 0.92

Peak Hour Flow L/s 13.0 23.5 33.8 47.9 54.6 54.6

Infiltration area assumed to be uniform across all 

buildings.

CUMULATIVE SANITARY CALCULATIONS - PROPOSED CONDITIONS

12563 & 12599 Hwy 50 & 2 Industrial Road

2020 Region of Peel Water and Wastewater Master 

Plan Volume 3, Section 2.2, Table 1.

Harmon Peaking Factor (M)

Total peak flow based on Harmon Peaking Factor 

using the total population.
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Project:

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 11/13/2020

Updated: 1/26/2022

Storm Data: 

Time of Concentration: Tc = 10 min (per city of Town of Caledon standards)

2 yr 1,070   7.85 0.8759 85.72

5 yr 1,593   11.00 0.8789 109.68

10 yr 2,221   12.00 0.9080 134.16

25 yr 3,158   15.00 0.9335 156.47

50 yr 3,886   16.00 0.9495 176.19

100 yr 4,688   17.00 0.9624 196.54

Pre-Development Conditions

Area 

(ha)

Area

(m
2
)

C
Weighted 

Average C
1 Drainage Node

1.11 11,120           0.90 0.78

0.16 1,630             0.90 0.12

1.28 12,750          - 0.50

Area 

(ha)

Area

(m
2
)

C
Weighted 

Average C
1 Drainage Node

2.14 21,350           0.90 0.86

0.10 1,030             0.90 0.04

2.24 22,380          - 0.50

3.51 35,130          - 0.50 -
1 
Conservatively limited to a runoff coefficient of 0.50

12563 & 12599 Hwy 50

Return Period A B C
I

(mm/hr)

Caledon

Land Use

Gravel

Impervious

Sub total

Land Use

Gravel

Impervious

Sub total

Preliminary Modified Rational Calculations - Input Parameters

Catchment 102: Industrial Road

Overall

Highway 50

Catchment 101: Highway 50

Industrial Road

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified Rational Method



Project:

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 11/13/2020

Updated: 1/26/2022

Post-Development Conditions

Area 

(ha)

Area

(m
2
)

C
Weighted 

Average C
1 Drainage Node

0.13 1,300             0.25 0.03 1420

1.17 11,700           0.90 0.81 11580

1.30 13,000          - 0.90

Area 

(ha)

Area

(m
2
)

`
Weighted 

Average C
1 Drainage Node

0.21 2,090             0.25 0.03

1.88 18,810           0.90 0.81

2.09 20,900          - 0.90

Area 

(ha)

Area

(m
2
)

C
Weighted 

Average C
Drainage Node

0.0005 5                   0.25 0.01

0.015 146                0.90 0.87

0.015 150               - 0.88

Area 

(ha)

Area

(m
2
)

C
Weighted 

Average C
Drainage Node

0.0006 6                   0.25 0.01

0.014 144                0.90 0.86

0.015 150               - 0.87

Area 

(ha)

Area

(m
2
)

C
Weighted 

Average C
Drainage Node

0.0147 147                0.25 0.09

0.028 283                0.90 0.59

0.043 430               - 0.68

Area 

(ha)

Area

(m
2
)

C
Weighted 

Average C
Drainage Node

0.0130 130                0.25 0.06

0.037 370                0.90 0.67

0.050 500               - 0.73

3.51 35,130          - 0.89 -
1 
Conservatively assigned to a runoff coefficient 0.90.

Equations:

12563 & 12599 Hwy 50

Preliminary Modified Rational Calculations - Input Parameters

Sub total

UC1: Uncontrolled Highway 50

Land Use

Pervious

Highway 50Impervious

Sub total

Highway 50

Land Use

Pervious

Impervious

Subtotal

Land Use

Pervious

Impervious

Sub total

Land Use

UC3: Uncontrolled Industrial 50

Land Use

Pervious

Industrial RoadImpervious

Sub total

UC2: Uncontrolled Highway 50

Pervious

Highway 50Impervious

Overall

UC4: Uncontrolled Industrial 50

Land Use

Pervious

Industrial RoadImpervious

Sub total

Industrial Road

Catchment 202: Industrial Road

Catchment 201: Highway 50

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A

Intensity

i(Td) = A / (T + B)^C
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Project: 12563 & 12599 Hwy 50 & 2 Industrial Road

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 1/22/2021

Updated: 1/26/2022

Peak Flows to Highway 50

Pre-Development Post-Development

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s) Storm Event C i (mm/hr) A (ha) Q (m

3
/s) Q (L/s)

2 yr 0.50 85.72 0.153 153.01 2 yr 0.90 85.72 0.281 280.8

5 yr 0.50 109.68 0.196 195.77 5 yr 0.90 109.68 0.359 359.3

10 yr 0.50 134.16 0.239 239.48 10 yr 0.90 134.16 0.440 439.5

25 yr 0.50 156.47 0.279 279.30 25 yr 0.90 156.47 0.513 512.6

50 yr 0.50 176.19 0.315 314.50 50 yr 0.90 176.19 0.577 577.2

100 yr 0.50 196.54 0.351 350.82 100 yr 0.90 196.54 0.644 643.9

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s)

2 yr 0.88 85.72 0.003 3.2

5 yr 0.88 109.68 0.004 4.1

10 yr 0.88 134.16 0.005 5.0

25 yr 0.88 156.47 0.006 5.8

50 yr 0.88 176.19 0.007 6.5

100 yr 0.88 196.54 0.007 7.3

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s)

2 yr 0.87 85.72 0.003 3.1

5 yr 0.87 109.68 0.004 4.0

10 yr 0.87 134.16 0.005 4.9

25 yr 0.87 156.47 0.006 5.7

50 yr 0.87 176.19 0.006 6.5

100 yr 0.87 196.54 0.007 7.2

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s)

2 yr 0.90 85.72 0.287 287.1

5 yr 0.90 109.68 0.367 367.4

10 yr 0.90 134.16 0.449 449.4

25 yr 0.90 156.47 0.524 524.1

50 yr 0.90 176.19 0.590 590.2

100 yr 0.90 196.54 0.658 658.3

0.015

Modified Rational Calculations -  Peak Flow Summary

Catchment 101 Catchment 201

1.28 1.30

UC1

0.015

Total to Highway 50

1.33

UC2

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A
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Project: 12563 & 12599 Hwy 50 & 2 Industrial Road

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 1/22/2021

Updated: 1/26/2022

Peak Flows to Industrial Road

Pre-Development Post-Development

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s) Storm Event C i (mm/hr) A (ha) Q (m

3
/s) Q (L/s)

2 yr 0.50 85.72 0.269 268.57 2 yr 0.90 85.72 0.451 451.5

5 yr 0.50 109.68 0.344 343.64 5 yr 0.90 109.68 0.578 577.6

10 yr 0.50 134.16 0.420 420.36 10 yr 0.90 134.16 0.707 706.6

25 yr 0.50 156.47 0.490 490.26 25 yr 0.90 156.47 0.824 824.1

50 yr 0.50 176.19 0.552 552.04 50 yr 0.90 176.19 0.928 928.0

100 yr 0.50 196.54 0.616 615.79 100 yr 0.90 196.54 1.035 1035.1

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s)

2 yr 0.68 85.72 0.007 7.0

5 yr 0.68 109.68 0.009 9.0

10 yr 0.68 134.16 0.011 11.0

25 yr 0.68 156.47 0.013 12.8

50 yr 0.68 176.19 0.014 14.4

100 yr 0.68 196.54 0.016 16.1

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s)

2 yr 0.73 85.72 0.009 8.8

5 yr 0.73 109.68 0.011 11.2

10 yr 0.73 134.16 0.014 13.7

25 yr 0.73 156.47 0.016 16.0

50 yr 0.73 176.19 0.018 18.0

100 yr 0.73 196.54 0.020 20.1

Storm Event C i (mm/hr) A (ha) Q (m
3
/s) Q (L/s)

2 yr 0.89 85.72 0.467 467.2

5 yr 0.89 109.68 0.598 597.8

10 yr 0.89 134.16 0.731 731.3

25 yr 0.89 156.47 0.853 852.9

50 yr 0.89 176.19 0.960 960.4

100 yr 0.89 196.54 1.071 1071.3

2.09

Modified Rational Calculations -  Peak Flow Summary

Total to Industrial Road

2.18

Catchment 102

2.24

Catchment 202

UC3

0.043

UC4

0.050
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Project: 12563 & 12599 Hwy 50 & 2 Industrial Road

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 1/14/2021

Updated: 1/26/2022

Catchments

Area 

(ha)

Catchment 101 1.28 0.50 Highway 50

Catchment 102 2.24 0.50 Industrial Road

Total 3.51 0.50 -

Catchment 201 1.30 0.90 Highway 50

Catchment 202 2.09 0.90 Industrial Road

UC1 0.015 0.88 Highway 50 

UC2 0.015 0.87 Highway 50

UC3 0.043 0.68 Industrial Road

UC4 0.050 0.73 Industrial Road

Total 3.51 0.89 -

Pre- and Post-Development Peak Flows to Highway 50 (L/s)

Catchment 101
Catchment 201

Pumping Discharge 
UC1 UC2

Total Release 

Rate

2 yr 153.0 50.0 3.2 3.1 56.3

5 yr 195.8 50.0 4.1 4.0 58.1

10 yr 239.5 50.0 5.0 4.9 59.9

25 yr 279.3 50.0 5.8 5.7 61.5

50 yr 314.5 50.0 6.5 6.5 63.0

100 yr 350.8 50.0 7.3 7.2 64.5

Pre- and Post-Development Peak Flows to Industrial Road (L/s)

Catchment 101
Catchment 202

Pumping Discharge 
UC3 UC4

Total Release 

Rate

2 yr 268.6 50.0 7.0 8.8 65.8

5 yr 343.6 50.0 9.0 11.2 70.2

10 yr 420.4 50.0 11.0 13.7 74.7

25 yr 490.3 50.0 12.8 16.0 78.8

50 yr 552.0 50.0 14.4 18.0 82.4

100 yr 615.8 50.0 16.1 20.1 86.2

Storage for Drainage to Highway 50 (Catchment 201)

(m
3
) (m

3
) (m

3
) (m

3
) (m

3
)

2 yr 171.9

5 yr 275.4

10 yr 364.9

25 yr 482.0

50 yr 570.4

100 yr 667.1

Storage for Drainage to Industrial Road (Catchment 202)

(m
3
) (m

3
) (m

3
) (m

3
) (m

3
)

2 yr 171.9

5 yr 532.8

10 yr 686.8

25 yr 897.6

50 yr 1049.7

100 yr 1215.5

1215.5 77.9 1293.4 1293

667.1 48.0 715.0 715

Total Storage 

ProvidedStorm Event
Storage Required

Maximum Storage 

Required

Water Balance 

Retention Required

Total Storage 

Required

Total Storage 

Provided

Storm Event

Storm Event
Storage Required

Maximum Storage 

Required

Water Balance 

Retention Required

Total Storage 

Required

Pre-Development Post-Development

Modified Rational Calculations -  Summary

Post-Development

Storm Event

Type Weighted Average C Flows to Node

Pre-Development

Pre-Development Post-Development
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Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

2 yr: Control Post-Development Peak Flows to Target Flow Rate

2 yr: Uncontrolled Post-Development  Flow:

Qpost= 280.8 L/s

Qpump = 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 85.72 600 0.281 138.5

15 69.05 900 0.226 158.6

20 58.06 1200 0.190 168.2

25 50.24 1500 0.165 171.9

30 44.38 1800 0.145 171.7

35 39.81 2100 0.130 168.9

40 36.14 2400 0.118 164.1

45 33.13 2700 0.109 158.0

50 30.60 3000 0.100 150.8

55 28.46 3300 0.093 142.7

60 26.62 3600 0.087 133.9

171.9

Catchment 201 Modified Rational Calculations - 2-Year Storm Event

Control Criteria

2 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A

Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified 
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Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 11/13/2020

Updated: 1/26/2022

5 yr: Control Post-Development Peak Flows to Target Flow Rate

5 yr: Uncontrolled Post-Development  Flow:

Qpost = 359.30 L/s

Qpump = 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 109.68 600 0.359 185.6

15 90.91 900 0.298 223.0

20 77.89 1200 0.255 246.2

25 68.29 1500 0.224 260.6

30 60.92 1800 0.200 269.2

35 55.06 2100 0.180 273.8

40 50.28 2400 0.165 275.4

45 46.32 2700 0.152 274.7

50 42.96 3000 0.141 272.2

55 40.09 3300 0.131 268.4

60 37.60 3600 0.123 263.4

275.4

Catchment 201 Modified Rational Calculations - 5-Year Storm Event

Control Criteria

5 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A

Storage

Sd = (Quncont - Qpump) • Td
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Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

10 yr: Control Post-Development Peak Flows to Target Flow Rate

10 yr: Uncontrolled Post-Development  Flow:

Qpost = 439.51 L/s

Qpump = 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 134.16 600 0.440 233.7

15 111.40 900 0.365 283.4

20 95.47 1200 0.313 315.3

25 83.68 1500 0.274 336.2

30 74.58 1800 0.244 349.8

35 67.34 2100 0.221 358.3

40 61.44 2400 0.201 363.0

45 56.52 2700 0.185 364.9

50 52.37 3000 0.172 364.7

55 48.81 3300 0.160 362.6

60 45.72 3600 0.150 359.2

364.9

Catchment 201 Modified Rational Calculations - 10-Year Storm Event

Control Criteria

10 yr: Uncontrolled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A
Storage

Sd = (Quncont - Qpump) • Td
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Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

25 yr: Control Post-Development Peak Flows to Target Flow Rate

25 yr: Uncontrolled Post-Development  Flow:

Qpost= 512.60 L/s

Qpump = 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 156.47 600 0.513 277.6

15 131.98 900 0.432 344.1

20 114.29 1200 0.374 389.3

25 100.90 1500 0.331 420.8

30 90.39 1800 0.296 443.0

35 81.93 2100 0.268 458.6

40 74.95 2400 0.246 469.3

45 69.10 2700 0.226 476.2

50 64.13 3000 0.210 480.3

55 59.84 3300 0.196 482.0

60 56.11 3600 0.184 481.7

482.0

Catchment 201 Modified Rational Calculations - 25-Year Storm Event

Control Criteria

25 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A
Storage

Sd = (Quncont - Qpump) • Td
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Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

50 yr: Control Post-Development Peak Flows to Target Flow Rate

50 yr: Uncontrolled Post-Development  Flow:

Qpost = 577.20 L/s

Qpump = 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 176.19 600 0.577 316.3

15 149.09 900 0.488 394.6

20 129.36 1200 0.424 448.5

25 114.33 1500 0.375 486.8

30 102.50 1800 0.336 514.4

35 92.93 2100 0.304 534.3

40 85.04 2400 0.279 548.6

45 78.40 2700 0.257 558.5

50 72.75 3000 0.238 565.0

55 67.88 3300 0.222 568.8

60 63.63 3600 0.208 570.4

65 59.90 3900 0.196 570.3

70 56.58 4200 0.185 568.6

75 53.63 4500 0.176 565.6

80 50.97 4800 0.167 561.5

85 48.57 5100 0.159 556.5

90 46.40 5400 0.152 550.8

95 44.41 5700 0.145 544.3

100 42.59 6000 0.140 537.1

105 40.92 6300 0.134 529.5

110 39.37 6600 0.129 521.3

115 37.94 6900 0.124 512.7

120 36.62 7200 0.120 503.7

570.4

50 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Catchment 201 Modified Rational Calculations - 50-Year Storm Event

Control Criteria

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A

Storage

Sd = (Quncont - Qpump) • Td
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Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 11/13/2020

Updated: 1/26/2022

100 yr: Control Post-Development Peak Flows to Target Flow Rate

100 yr: Uncontrolled Post-Development  Flow:

Qpost = 643.85 L/s

Qpump = 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 196.54 600 0.644 356.3

15 166.89 900 0.547 447.1

20 145.13 1200 0.475 510.5

25 128.46 1500 0.421 556.3

30 115.28 1800 0.378 589.8

35 104.59 2100 0.343 614.6

40 95.75 2400 0.314 632.8

45 88.31 2700 0.289 646.1

50 81.95 3000 0.268 655.4

55 76.47 3300 0.251 661.7

60 71.69 3600 0.235 665.4

65 67.47 3900 0.221 667.1

70 63.74 4200 0.209 667.0

75 60.40 4500 0.198 665.4

80 57.40 4800 0.188 662.6

85 54.69 5100 0.179 658.7

90 52.23 5400 0.171 653.9

95 49.98 5700 0.164 648.3

100 47.93 6000 0.157 642.0

105 46.03 6300 0.151 635.1

110 44.29 6600 0.145 627.6

115 42.67 6900 0.140 619.6

120 41.17 7200 0.135 611.1

667.1

Storage Volume Determination

Required Storage Volume:

100 yr: Controlled Post-Development  Flow:

Catchment 201 Modified Rational Calculations - 100-Year Storm Event

Control Criteria

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) 

Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified Rational 

Method



Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

2 yr: Control Post-Development Peak Flows to Target Flow Rate

2 yr: Uncontrolled Post-Development  Flow:

Qpost= 451.46 L/s

Qpump= 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 85.72 600 0.281 138.5

15 69.05 900 0.226 158.6

20 58.06 1200 0.190 168.2

25 50.24 1500 0.165 171.9

30 44.38 1800 0.145 171.7

35 39.81 2100 0.130 168.9

40 36.14 2400 0.118 164.1

45 33.13 2700 0.109 158.0

50 30.60 3000 0.100 150.8

55 28.46 3300 0.093 142.7

60 26.62 3600 0.087 133.9

171.9

Catchment 202 Modified Rational Calculations - 2-Year Storm Event

Control Criteria

2 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A
Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified 

Rational Method



Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 11/13/2020

Updated: 1/26/2022

5 yr: Control Post-Development Peak Flows to Target Flow Rate

5 yr: Uncontrolled Post-Development  Flow:

Qpost = 577.65 L/s

Qpump= 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 109.68 600 0.578 316.6

15 90.91 900 0.479 385.9

20 77.89 1200 0.410 432.3

25 68.29 1500 0.360 464.5

30 60.92 1800 0.321 487.5

35 55.06 2100 0.290 504.0

40 50.28 2400 0.265 515.6

45 46.32 2700 0.244 523.6

50 42.96 3000 0.226 528.8

55 40.09 3300 0.211 531.8

60 37.60 3600 0.198 532.8

532.8

Catchment 202 Modified Rational Calculations - 5-Year Storm Event

Control Criteria

5 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A

Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified Rational Method



Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

10 yr: Control Post-Development Peak Flows to Target Flow Rate

10 yr: Uncontrolled Post-Development  Flow:

Qpost = 706.60 L/s

Qpump= 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 134.16 600 0.707 394.0

15 111.40 900 0.587 483.0

20 95.47 1200 0.503 543.4

25 83.68 1500 0.441 586.1

30 74.58 1800 0.393 617.1

35 67.34 2100 0.355 639.8

40 61.44 2400 0.324 656.6

45 56.52 2700 0.298 668.8

50 52.37 3000 0.276 677.4

55 48.81 3300 0.257 683.3

60 45.72 3600 0.241 686.8

686.8

Catchment 202 Modified Rational Calculations - 10-Year Storm Event

Control Criteria

10 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A

Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified Rational 

Method



Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

25 yr: Control Post-Development Peak Flows to Target Flow Rate

25 yr: Uncontrolled Post-Development  Flow:

Qpost= 824.10 L/s

Qpump= 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 156.47 600 0.824 464.5

15 131.98 900 0.695 580.6

20 114.29 1200 0.602 662.4

25 100.90 1500 0.531 722.1

30 90.39 1800 0.476 767.0

35 81.93 2100 0.431 801.1

40 74.95 2400 0.395 827.4

45 69.10 2700 0.364 847.7

50 64.13 3000 0.338 863.3

55 59.84 3300 0.315 875.1

60 56.11 3600 0.296 883.9

897.6

Catchment 202 Modified Rational Calculations - 25-Year Storm Event

Control Criteria

25 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A
Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified 

Rational Method



Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779
Created By: AR

Checked By: MB
Date: 11/13/2020

Updated: 1/26/2022

50 yr: Control Post-Development Peak Flows to Target Flow Rate

50 yr: Uncontrolled Post-Development  Flow:

Qpost = 927.97 L/s

Qpump= 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 176.19 600 0.928 526.8

15 149.09 900 0.785 661.7

20 129.36 1200 0.681 757.6

25 114.33 1500 0.602 828.2

30 102.50 1800 0.540 881.7

35 92.93 2100 0.489 922.9

40 85.04 2400 0.448 954.9

45 78.40 2700 0.413 979.9

50 72.75 3000 0.383 999.5

55 67.88 3300 0.358 1014.8

60 63.63 3600 0.335 1026.5

1049.7Required Storage Volume:

Catchment 202 Modified Rational Calculations - 50-Year Storm Event

Control Criteria

50 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) • A
Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified 

Rational Method



Project: 12563 & 12599 Hwy 50

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 11/13/2020

Updated: 1/26/2022

100 yr: Control Post-Development Peak Flows to Target Flow Rate

100 yr: Uncontrolled Post-Development  Flow:

Qpost = 1035.12 L/s

Qpump= 0.050 m
3
/s

Td i Td QUncont Sd

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

3
)

10 196.54 600 1.035 591.1

15 166.89 900 0.879 746.1

20 145.13 1200 0.764 857.2

25 128.46 1500 0.677 939.9

30 115.28 1800 0.607 1002.9

35 104.59 2100 0.551 1051.8

40 95.75 2400 0.504 1090.3

45 88.31 2700 0.465 1120.7

50 81.95 3000 0.432 1144.9

55 76.47 3300 0.403 1164.1

60 71.69 3600 0.378 1179.2

65 67.47 3900 0.355 1190.9

70 63.74 4200 0.336 1199.9

75 60.40 4500 0.318 1206.5

80 57.40 4800 0.302 1211.1

85 54.69 5100 0.288 1214.0

90 52.23 5400 0.275 1215.4

95 49.98 5700 0.263 1215.5

100 47.93 6000 0.252 1214.5

105 46.03 6300 0.242 1212.4

110 44.29 6600 0.233 1209.5

115 42.67 6900 0.225 1205.8

120 41.17 7200 0.217 1201.3

1215.5

Catchment 202 Modified Rational Calculations - 100-Year Storm Event

Control Criteria

100 yr: Controlled Post-Development  Flow:

Storage Volume Determination

Required Storage Volume:

Peak Flow

Qpost = 0.0028 • Cpost • i(Td) 

Storage

Sd = (Quncont - Qpump) • Td

I:\1900\1986 - 12599 Hwy 50 Inc\5779 - 12563 & 12599 Hwy 50 & 2 Industrial Rd\Design\Civil_Water\5779_Modified Rational 

Method



Project: 12563 & 12599 Hwy 50 & 2 Industrial Road

Project No.: 1986-5779

Created By: AR

Checked By: MB

Date: 1/26/2022

Catchment Land Use
Area

(m²)

Required Abstraction

(mm)

Initial Abstraction

(mm)

Abstraction Deficit

(mm)

Water Balance Deficit

(m³)

Impervious 11,700 1 4 46.8

Pervious 1,300 5 0 0.0

Impervious 18,810 1 4 75.2

Pervious 2,090 5 0 0.0

Impervious 146 1 4 0.6

Pervious 5 5 0 0.0

Impervious 144 1 4 0.6

Pervious 6 5 0 0.0

Impervious 283 1 4 1.1

Pervious 147 5 0 0.0

Impervious 370 1 4 1.5

Pervious 130 5 0 0.0

35,130 175.7 - - 125.8Site Total

WATER BALANCE CALCULATIONS

Catchment 201

5

Catchment 202

UC1

UC4

UC3

UC2
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