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1.0 INTRODUCTION 

SCS Consulting Group Ltd. has been retained by Highfair Investments Inc. to prepare a 
Functional Servicing and Stormwater Management Report for a proposed development located 
in the Town of Aurora.  
 
1.1 Purpose of the Functional Servicing Report 

The Functional Servicing and Stormwater Management Report (FSSR) has been prepared in 
support of a Zoning Bylaw Amendment and Draft Plan of Subdivision applications for the 
proposed development. The Draft Plan of Subdivision is provided in Appendix A. The 
proposed development consists of the following land uses: 
 

 low density residential, 
 open space,  
 woodlot, and  
 proposed roads. 

 
The purpose of this report is to demonstrate that the development can be graded and serviced 
in accordance with the Town of Aurora, Lake Simcoe Region Conservation Authority, and the 
Ministry of Environment, Conservation and Parks (MECP) design criteria.  
 
1.2 Study Area 

The study area is approximately 12.34 ha in size and is bound by Bayview Avenue to the east, 
Vandorf Sideroad to the south, and existing woodlot to the west and wetland to the north (see 
Figure 1.1).  
 
The existing subject lands are comprised of low-density estate lots, woodlot, and a wetland 
area. The proposed development is located within the East Holland River watershed in the 
Town of Aurora.    
 
1.3 Background Servicing Information 

In preparation of the servicing and SWM strategies, the following design guidelines and 
standards were used: 
 

 Town of Aurora Design Criteria Manual for Engineering Plans (Revised 
November 2020); 
 Technical Guidelines for Stormwater Management Submissions, Lake Simcoe 
Region Conservation Authority (September, 2016);   
 Phosphorus Offsetting Policy, Lake Simcoe Region Conservation Authority 
(May 2019);   
 Water Budget Offsetting Policy, Lake Simcoe Region Conservation Authority 
(May 2019);   
 Lake Simcoe Protection Plan (LSPP) (July 2009); and 
 Ministry of Environment, Conservation and Parks (MECP) Stormwater 
Management Planning and Design Manual (March 2003). 
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The servicing and SWM strategies in this report are based on information included in the 
following reports: 
 

 Highfair Investments Inc. Development, Water Distribution Modelling, Town of 
Aurora, Region of York, prepared by Municipal Engineering Services, August 
4, 2021; 
 Preliminary Geotechnical Investigation, Residential Subdivision Development, 
5 to 65 Archerhill Court, Aurora, Ontario, prepared by EXP Services Inc., dated 
January 22, 2021; 
 Archerhill Court Hydrogeological Investigation, prepared by RJ Burnside, dated 
August 2021; 

 
The servicing and SWM strategies are also based on the following approved Engineering 
Drawings: 
 

 Bayview Hills Estates General Plan As-Constructed Drawing No. 1, January 
1991, prepared by Bryan Thomas & Associates Inc.; 
 Aurora Forcemain Twinning – Stage 2 As-Recorded Sheets 18-19, April, 2000, 
prepared by Totten Sims Hubicki Associates; 
 Bayview Vandorf Residential Subdivision As-built Sheet 55 and 58, May 1999, 
prepared by Marshall Macklin Monaghan;  
 Cattail Subdivision Plan and Profiles As-Constructed Drawing No. 18-20, 27, 
and 31, May 1998, prepared by Cosburn Patterson Mather Ltd.; 
 Cattail Subdivision Easement Trunk Sewer Plan and Profile Drawing No. 6, 
August 1994, prepared by Cosburn Patterson Wardman Ltd.; 
 Vandorf Sideroad Plan and Profile Sheet No. 6, March 2021, prepared by The 
Municipal Infrastructure Group; 
 Vandorf Sideroad Watermain and Sanitary Forcemain Construction As-built, 
December 1996, prepared by Marshall Macklin Monaghan; 
 Wycliffe / Diamond Homestead Site Servicing Sheet 1-2, April 2002, prepared 
by URS Canada Inc.; 
 The Chateaus on Bayview Sanitary Drainage Area Plan As-Built, July 2016, 
prepared by JSW and Associates; 
 Stonebridge Development Sanitary Drainage Plan, September 1998, prepared by 
Marshall Macklin Monaghan; 
 Cattail Subdivision Sanitary Drainage Plan Drawing No. 9-10 and 12, March 
1994, prepared by Cosburn Patterson Wardman Ltd.;  
 Brookvalley Development Sanitary Tributary Area As-Built, February 2016, 
prepared by Schaeffers Consulting Engineers; and  
  Bayview Vandorf Residential Subdivision Sanitary Drainage Plan As-built, 
April 2000, prepared by Marshall Macklin Monaghan;  

 
Excerpts from the above listed documents are included in Appendix B. 
  
A pre-application consultation meeting with the Town of Aurora and LSRCA was held on 
December 14, 2020. The meeting minutes as well as comments from the LSRCA are 
included in Appendix B. 
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2.0 STORMWATER MANAGEMENT 

2.1 Stormwater Runoff Control Criteria 

The following stormwater runoff control criteria have been established based on the greatest 
requirements of each of the design guidelines and standards listed in Section 1.3. The 
stormwater runoff criteria are summarized below in Table 2.1: 
 

Table 2.1 – Stormwater Runoff Control Criteria  
 

Criteria Control Measure 

Quantity Control Peak Flow: Control proposed peak flows to existing peak flows for the 2 
through 100 year storm events. (Town, LSRCA) 
 

Volume Control: Proposed runoff volume from a 25 mm rainfall event 
over the total impervious area shall be captured and retained/treated on-
site or in accordance with LRCA’s Flexible Treatment guidelines if full 
compliance with the 25 mm guideline is not possible. (LSRCA) 

Quality Control Total Suspended Solids: MECP Enhanced Level Protection (80% TSS 
Removal). (MECP, LSRCA, Town) 

 

Phosphorus: Per Lake Simcoe Protection Plan, a Phosphorus Loading 
Study is to be done to determine the existing and proposed phosphorus 
loading rates.  Per the LSPOP, target 100% control and net-zero 
phosphorus export. (LSRCA) 

Erosion Control Detention of the 25 mm rainfall runoff for a minimum of 24 hours. 
(LSRCA) 

Water Budget As the majority of the site is within a Wellhead Protection Area (WHPA) 
Q1/Q2, maintain the existing water budget through the use of best 
management practices such as Low Impact Development measures. 
(LSPP 4.8-DP) 

 
 
2.2 Existing Drainage 

The subject lands are located in the East Holland subwatershed within the Lake Simcoe 
watershed. As shown on Figure 2.1, drainage from the site generally flows south to north 
towards a Tributary of East Holland River eventually into Cook’s Bay and Lake Simcoe. 
 
Runoff from approximately 2.38 ha of land (Catchment 101) currently drains west via overland 
flow into a tributary of the East Holland River. This area is mainly a mix of woodlot and rear 
yards. 
 
Runoff from approximately 9.96 ha of land (Catchment 102) currently drains north via sheet 
flow, the Archerhill Court roadside ditches, and overland flow over the open areas and lawns 
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into the Tributary of the East Holland River to the north. Drainage from Archerhill Court is 
conveyed by an overland flow channel and discharges to the north via a gabion stone drop 
structure. A channel through the woodlot to the north has formed between the gabion stone 
drop structure and the wetland to the north, refer to photos in Appendix B. Refer to the 
Archerhill Court General Plan in Appendix B.  
 
Runoff from approximately 0.71 ha of land (Catchment 201) is external drainage from Vandorf 
Sideroad and Bayview Avenue that currently drains north and into the Archerhill Court 
roadside ditch via an existing 600 mm diameter CSP culvert. In July 2021, the Town of Aurora 
initiated reconstruction of Vandorf Sideroad, which includes replacing the culvert with a new 
600 mm diameter CSP culvert (refer to Vandorf Sideroad Reconstruction drawings in 
Appendix B).  
 
Refer to existing drainage plan Figure 2.1. 
 
2.2.1 Existing Site Characterization 

The soil classifications were identified using the MTO Drainage Manual and land uses visible 
in recent aerial photography and site reconnaissance. Based on the geotechnical investigation 
conducted by EXP, the predominant soil type is silty clay. As per the MTO Drainage 
Management Manual (1997) Design Chart 1.08, these soil types typically are a Hydrologic Soil 
Group C or D. A Hydrologic Soil Group CD was selected.  

 
R.J. Burnside completed in-situ infiltration testing which found an infiltration rate of 12 mm/hr. 
Applying a safety correction factor yields a design infiltration rate of 4.8 mm/hr. Groundwater 
monitoring is ongoing and will continue to ensure the spring high groundwater level is 
observed. Refer to Appendix B for excerpts from the Hydrogeological Assessment for the 
infiltration test results and groundwater monitoring results. 
 

2.2.2 Existing Hydrologic Modelling 

An existing drainage plan was prepared for the study area. The drainage boundaries were 
determined using ground based topographic survey by Rady-Pentek Edward. The existing 
drainage plan is shown in Figure 2.1.     
 
Hydrologic modelling was undertaken using the Visual Otthymo Version 6.0 software (VO6) 
based on the 4-hour Chicago, 12-hour SCS Type II, and 24-hour SCS Type II Distribution 
methods. The IDF rainfall information was obtained from the Town of Aurora Design Criteria 
Manual to determine the existing peak flows to outlet locations. The existing flows from the 
study area to the outlet locations are summarized in Table 2.2. 
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Table 2.2:  Summary of Existing Flows  

Return 
Period 
Storm 

North Outlet 
(Catchment 102 + 201) 

(m3/s) 

West Outlet 
(Catchment 101) 

(m3/s) 

Overall Site (Total) 
(m3/s) 

4-
Hour 
Chi. 

12-
Hour 

SCS II 

24-
Hour 

SCS II 

4-
Hour 
Chi. 

12-
Hour 

SCS II 

24-
Hour 

SCS II 

4-
Hour 
Chi. 

12-
Hour 

SCS II 

24-
Hour 

SCS II 
2 Year 0.369 0.589 0.640 0.112 0.148 0.159 0.432 0.713 0.777 
5 Year 0.688 0.949 0.996 0.224 0.242 0.250 0.815 1.155 1.216 
10 Year 0.940 1.247 1.313 0.318 0.321 0.332 1.129 1.525 1.609 
25 Year 1.230 1.573 1.660 0.428 0.407 0.423 1.487 1.928 2.041 
50 Year 1.570 1.819 1.861 0.549 0.472 0.475 1.898 2.235 2.291 
100 Year 1.873 2.072 2.077 0.652 0.538 0.531 2.262 2.550 2.560 
 
A summary of modelling parameters and an existing VO6 schematic are provided in Appendix 
C. A file transfer link is also provided containing the VO6 hydrology model for download in 
Appendix C. 
 
2.3 Proposed Storm Drainage 

The proposed storm drainage plan is shown on Figure 2.2, while the proposed storm and 
sanitary servicing plan is shown on Figure 2.3. Impervious coverage was estimated based on 
the maximum impervious areas using the anticipated zoning, and is illustrated on Figure 2.4. 
 
Lot Level Drainage 
 
Split draining lots will use a shallow rear yard infiltration trench to infiltrate runoff from the 
back half of the roofs via overland flow, where groundwater elevations throughout the site 
permit.  
 
Front draining lots will use a deeper rear yard infiltration trench to infiltrate runoff from the 
back half of the roofs via an underground roof leader, where groundwater elevations throughout 
the site permit.  
 
Infiltration measures are required by the Ontario Building Code to be a minimum of 5 m from 
a foundation. The front yard setbacks are 3.0 m per the zoning bylaw which eliminates the 
possibility for infiltration measures in the front yard for runoff from the front half of the roofs 
and driveways. Therefore, infiltration measures for the front half of the roofs and driveways 
can only be located in the road right-of-way or end-of-pipe.  
 
All roof downspouts, apart from those that are connected directly to the deeper rear yard 
infiltration trenches, are to drain to grassed areas.  
 
Conveyance and End-of-Pipe Drainage 
Runoff from approximately 8.15 ha (Catchment 202) will be captured by the proposed storm 
sewer system, controlled to the stormwater runoff control criteria using low impact 
development (LID) measures within the municipal road right-of-way and superpipes and 
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conveyed to the north outlet via a storm sewer and headwall discharging to the existing outlet 
channel. Where groundwater elevations permit, the proposed LID measures will provide 
infiltration.  
 
Major and minor system runoff from the 0.71 ha external road area (Catchment 201) will be 
directed into the local storm sewer system, and will be controlled to the relevant stormwater 
runoff control criteria by the proposed superpipe.  
 
Runoff from Catchment 103 and Catchment 104 (2.57 ha and 1.61 ha respectively) will drain 
directly toward the Tributaries of the East Holland River via overland flow. The rear lots in 
Catchments 103 and 104 will first drain to rear yard infiltration trenches for water quality 
treatment before continuing to drain to the East Holland River.  
 
2.4 Best Management Practices 

In accordance with the Ministry of Environment Stormwater Management Planning and 
Design Manual (2003) and LSRCA objectives, a review of stormwater management LID 
measures and best management practices (BMP) was completed. The review included a focus 
on the treatment train approach, evaluating lot level, conveyance system and end-of-pipe 
practices.  
 
Table 2.3 summarizes the suitability of the various stormwater management controls identified 
for the proposed development, when taking grading and groundwater constraints into 
consideration.  
   

Table 2.3 - Recommended Stormwater BMP’s 
 

STORMWATER MANAGEMENT PRACTICE RECOMMENDED 
(Yes/No) 

Increased Topsoil Depth Yes 

Passive Landscaping/Bio-Retention No 

Roof Leader to Rear Yard Infiltration Trenches Yes 

Roof Runoff to Retention Cisterns No 

Green Roofs No 

Rooftop and/or Parking Lot Detention Storage No 

Roof overflow to Grassed Areas Yes 

Pervious Pavement No 

Vegetated Filter Strips No 

Bioswale/Rain Garden Yes 

Exfiltration at Rear Lot Catchbasins No 
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STORMWATER MANAGEMENT PRACTICE RECOMMENDED 
(Yes/No) 

Street Catchbasin Infiltration/ Filtration System Yes 

Stormwater Detention Facility (Superpipe) Yes 

Wet Ponds, Wetlands, Dry Ponds No 

 
 
Increased Topsoil Depth – A minimum topsoil restoration depth of 0.3 meters is proposed in 
all landscaped areas.  
 
Roof overflow to Grassed Areas –Roof leaders can be directed to grassed areas where there 
is grass.  
 
Bioswale/Rain Garden – A grassed swale in the boulevard to receive street runoff is proposed 
running parallel to roads without driveway access.  
 
Roof Runoff to Rear Yard Infiltration Trenches – Directing roof runoff to subsurface 
infiltration trenches can be used to promote infiltration. By promoting infiltration water quality 
and quantity control is provided for the volume of water retained. Infiltration of roof runoff can 
provide significant SWM benefits as part of the overall treatment train approach for the 
proposed development. All lots will use a rear yard infiltration trenches to infiltrate runoff from 
the back half of the roofs, where groundwater elevations permit. Infiltration measures are 
required by the Ontario Building Code to be a minimum of 5 m from a foundation. The front 
yard setbacks are 3.0 m per the zoning bylaw which eliminates the possibility for infiltration 
measures in the front yard for runoff from the front half of the roofs and driveways. 
 
Street Catchbasin Infiltration/Filtration System – Proposed to treat runoff from the street, 
there will be a connection from the street catchbasins to an infiltration or filtration trench 
(groundwater dependent) located in the road boulevard. Where feasible, the 
infiltration/filtration trenches will be sized for the volume control or water quality control 
criteria, whichever is a greater volume. Preliminary sizing is discussed further in Section 2.6.  
 
Superpipes – To meet quantity and erosion control targets, stormwater storage will be 
provided by the use of superpipes prior to discharging to the drainage outlets.  
 
The locations of the proposed LID measures are shown on Figure 2.5 
 
2.5 Proposed Stormwater Management Plan 

2.5.1 Quantity Control 

Peak Flow 

The proposed superpipe system will control proposed flows from the site to existing flow rates 
for the 2 to 100 year storm events. The preliminary design of these facilities and a comparison 
of the proposed and existing peak flow rates are discussed further in following sections. 
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Volume 

The proposed development targets a volume control criteria to capture and treat or retain the 
runoff volume from the 25 mm rainfall event from new and/or fully reconstructed impervious 
areas. Proposed LIDs and BMPs have been sized to provide this storage volume where feasible. 
The preliminary design of these facilities are discussed further in following sections.  
 
2.5.2 Quality Control 

Quality control to provide TSS and phosphorus removal will be provided by a treatment train 
of LID techniques which will include additional topsoil depth on all grassed areas, reduced lot 
grading where possible, rear yard infiltration trenches, bioswales, a street filtration system, and 
an end-of-pipe underground storage system. The preliminary design requirements of the SWM 
infrastructure to provide the water quality treatment and a detailed phosphorus budget are 
provided in following sections. 
 
 
2.5.3 Erosion Control 

The erosion control criteria is to provide a minimum of 24 hour extended detention of the runoff 
from a 25 mm rainfall event and will be provided in the superpipe for Catchments 201 and 202. 
The preliminary design requirements of the superpipe are discussed further in Section 2.10. 
 
2.5.4 Water Balance 

Where feasible, measures to minimize impacts on the water balance will be incorporated into 
the development design. As noted in the Archerhill Court Hydrogeological Investigation 
prepared by RJ Burnside and dated August 2021 (Appendix B), the estimated existing 
infiltration volume on the proposed development is approximately 12,259 m3. Without 
mitigation the proposed development infiltration volume is approximately 8,030 m3.  
 
Low impact development measures will be implemented as previously described to maintain 
or increase existing infiltration rates.  Per the Archerhill Court Hydrogeological Investigation, 
it is anticipated that a proposed infiltration volume of approximately 21,437 m3 can be achieved 
through the proposed mitigation measures.  
 
As per LSRCA’s water balance offsetting policy, an offsetting fee is not required, due to the 
proposed recharge being greater than existing.   
 
 
2.6  Phosphorus Budget 

Under the Lake Simcoe Protection Plan, a stormwater management plan must demonstrate how 
phosphorus loadings are minimized between existing and proposed conditions. Furthermore, 
LSRCA’s Lake Simcoe Phosphorus Offsetting Policy (September 2017) states that: 
 

“The phosphorous load from the proposed development on the property will be zero. 
In situations where the phosphorous load cannot be met or demonstrated in a post-
development scenario to achieve the Zero Phosphorous, the developer or proponent 
shall be required to provide phosphorous off setting to the LSRCA.” 
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Due to the complex treatment train provided by the SWM measures outlined above, a 
spreadsheet based on the MECP database application Lake Simcoe Phosphorus Loading 
Development Tool (v2, 01-April-2012 update) was developed to determine the existing and 
proposed conditions phosphorus budgets. 
 
Existing Phosphorus Loadings 
 
The existing phosphorus loading is based on the land uses as outlined in the MECP Phosphorus 
Tool guidance document, prepared by Hutchinson Environmental Sciences Ltd. The existing 
land uses are shown on Figure 2.6. Using the aforementioned spreadsheet, the existing annual 
phosphorus loadings were calculated to be 1.187 kg/year. Refer to Appendix D for the existing 
phosphorus budget calculations. 

 
Proposed Phosphorus Loadings 
 
The proposed land uses for the proposed development are shown on Figure 2.7. The proposed 
residential development is considered high intensity development according to the MECP 
Phosphorus Tool. The proposed phosphorus loading with no best management practices 
(BMPs) was calculated to be 12.050 kg/yr (refer to Appendix D).  
 
The proposed phosphorus loading with BMPs was calculated to be 2.222 kg/yr (see Appendix 
D). Table 2.4 provides a summary of the land use, BMP, and phosphorus removal efficiencies 
for the proposed condition. 
 

Table 2.4: Phosphorus Budget Summary 
 

Phosphorus Loading (kg/yr) 

Existing 
Proposed 

without BMPs 
Proposed 

with BMPs 

1.187 12.050 2.222 

 
As per LSRCA’s Phosphorus Offsetting Policy, the increase in phosphorus loading will be 
offset at a rate of $35,000/kg/year, at a 2.5:1 ratio. The cost of the phosphorous offsetting will 
total $223,599.58, which includes a 15% administration cost.  
 
2.7 Rear Yard Infiltration Trenches  

Where sufficient separation to the high groundwater level permits, rear yard infiltration 
trenches are proposed to receive runoff from the back half of the roofs. For split draining lots, 
the trenches will be located beneath the rear yard swales and will receive runoff from the back 
half of the roofs by overland runoff from roof leaders directed to the rear yard swales. For front 
draining lots, a roof leader will convey runoff from the back half of the roof directly to a deeper 
infiltration trench. The trenches will be composed of washed clear stone with approximate 
dimensions of 0.6 m deep and 1.1 m wide, which will capture a minimum of 25 mm of runoff 
from the back half of the roofs. The length of the trench will vary depending on the size of the 
lots. Based on the design infiltration rate of 12 mm/hr, the runoff storage volume in the trench 
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can be infiltrated within 48 hours. Refer to Figure 2.8 and Figure 2.9 for details. Calculations 
are provided in Appendix E. 
 
2.8 Bioswales  

The proposed bioswale will collect runoff from half of the road right-of-way via proposed curb 
cuts to facilitate retention and filtration via the proposed engineered soil media and stone base. 
The curb cuts are proposed along the length of the respective bioswale to maximize conveyed 
drainage area. Curb cuts are proposed upstream of catchbasins to ensure runoff is conveyed to 
the bioswale prior to discharging to the proposed storm sewers. In storm events where the 
capacity of the bioswale is exceeded, runoff will discharge back to the road where it will be 
captured by catchbasins located immediately downstream of the lowest curb cut.  
 
The bioswales are sized for the greater of the water quality treatment volume per Table 3.2 of 
the MECP SWM Planning and Design Manual or the 25 mm volume from impervious surfaces. 
The bioswales provide storage for 13.3 mm/impervious area. Right-of-way cross sections and 
the details are discussed further in Section 6.0 and calculations are provided in Appendix E.  
 
2.9 Catchbasin Infiltration/Filtration Trench 

Catchbasin infiltration and filtration trenches are proposed to provide quality control for the 
municipal road right-of-way and lots draining to the catchbasins. Runoff entering a catchbasin 
will be directed through a catchbasin pretreatment device (e.g. “goss trap” and sump) before 
entering a lead directed to the trenches. Runoff in excess of the capacity of the lead, or if an 
infiltration trench has reached capacity, will be directed through an overflow lead into the 
minor system. The trenches will be located beneath the right-of-way boulevard. However, they 
can only fit in one side of the right-of-way due to conflicts with the watermain separation. 
Therefore, any catchbasin which isn’t directly connected to a trench will have its lead 
connected to a catchbasin that is directly connected to a trench. The proposed road right-of-
way cross section with the catchbasin infiltration/filtration system is discussed further in 
Section 6.0. 
 
Typically, where there is a minimum of 1.0 m of separation to the seasonally high groundwater 
level to the bottom of the trench, the system will be designed to infiltrate. However, no trenches 
proposed on the site have the required separation to groundwater. Therefore,  all of the systems 
will be designed as filter trenches with an impermeable liner to prevent groundwater inflow 
and a subdrain returning water back to the storm sewer. Depth to groundwater contours on the 
site are shown on Figure 2.10.   
 
The catchbasin filtration trenches will be composed of washed clear stone with approximate 
dimensions of 0.8 m deep and 1.25 m wide on top of 0.4 m of brick sand. A perforated drain 
within the brick sand layer connected to the minor system will be provided at the downstream 
end of the filtration facility. Figure 2.11 shows a detail of the catchbasin filtration trench. The 
proposed road right-of-way cross section with the catchbasin filtration system is discussed 
further in Section 6.0.  
 
The filtration trenches are sized for a minimum of the water quality treatment volume per Table 
3.2 of the MECP SWM Planning and Design Manual. Due to potential conflicts with the service 
laterals, other utilities in the boulevard, and potential future maintenance, it is not feasible to 
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achieve the 25 mm volume from impervious surfaces.  The trenches all provide a minimum of 
the water quality treatment volume. The trenches provide the following volume from the 
contributing impervious areas: 
 

 Half of 18 m road right-of-way, half of a split draining lot: 23.1 mm/impervious 
area, and 

 Full 18 m road right-of-way, one front draining lot, and two halves of split 
draining lots: 7.9 mm/impervious area 

 
Calculations are provided in Appendix E. 

 

2.10 Superpipe 

Runoff from Catchment 202 will be controlled for erosion and quantity control by superpipe 
storage.  
 
2.10.1 Extended Detention 

The attenuation of the extended detention volume in the underground storage system will 
provide erosion protection for the downstream watercourse. The extended detention volume 
will be sized based on the detention of the 25 mm - 4 hour Chicago rainfall event. The volume 
calculated for the extended detention will be attenuated for a minimum of 24 hours. The 
required extended detention volume is 1073 m3 (see Appendix F). The peak release rate for 
the extended detention volume is approximately 0.019 m3/s.  
 
2.10.2 Quantity Control: Peak Flow 

The proposed superpipe will control proposed 2 - 100 year flows from the site to the existing 
peak flow rates. Proposed hydrology modelling was completed using the VO6 model to 
determine the required detention storage volume. Refer to the File Safe Cloud Link provided 
in Appendix C to download the VO6 hydrology model files. A summary of the resulting 
storage requirements for the superpipe is provided in Table 2.5.  
 

Table 2.5:  Superpipe Storage Requirements – Catchment 202 
 

Return 
Period 
Storm 

4 Hour Chicago 12 Hour SCS Type II 24 Hour SCS Type II 

Discharge 
(m3/s) 

Storage 
(m3) 

Discharge 
(m3/s) 

Storage 
(m3) 

Discharge 
(m3/s) 

Storage 
(m3) 

2 Year 0.088 1188 0.172 1308 0.215 1339 
5 Year 0.315 1388 0.541 1499 0.617 1532 
10 Year 0.528 1491 0.879 1640 0.976 1678 
25 Year 0.776 1597 1.143 1755 1.197 1779 
50 Year 1.109 1739 1.371 1849 1.420 1870 

100 Year 1.407 1865 1.642 1930 1.663 1930 
Note: Bold values indicate the more conservative (higher) proposed storage volumes 
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2.11 Comparison of Existing Targets and Proposed Flows 

The proposed development was designed to control proposed runoff to the existing levels. 
Table 2.6, Table 2.7, and Table 2.8 provides a comparison of existing and proposed flows at 
the outlet locations. 
 

Table 2.6:  Comparison of Existing Targets and Proposed Flows – 4-Hour Chicago 
 

Return 
Period 
Storm 

North Outlet  
(m3/s) 

West Outlet  
(m3/s) 

Overall  
(m3/s) 

Pre Post Pre Post Pre Post 
2 Year 0.369 0.122 0.112 0.064 0.432 0.185 
5 Year 0.688 0.356 0.224 0.136 0.815 0.381 
10 Year 0.940 0.595 0.318 0.198 1.129 0.638 
25 Year 1.230 0.875 0.428 0.270 1.487 0.937 
50 Year 1.570 1.279 0.549 0.350 1.898 1.394 

100 Year 1.873 1.635 0.652 0.419 2.262 1.798 
 
 
Table 2.7:  Comparison of Existing Targets and Proposed Flows – 12-Hour SCS Type II 

 
Return 
Period 
Storm 

North Outlet  
(m3/s) 

West Outlet  
(m3/s) 

Overall Site  
(m3/s) 

Pre Post Pre Post Pre Post 
2 Year 0.589 0.195 0.148 0.105 0.713 0.293 
5 Year 0.949 0.589 0.242 0.172 1.155 0.620 
10 Year 1.247 0.980 0.321 0.229 1.525 1.098 
25 Year 1.573 1.382 0.407 0.290 1.928 1.621 
50 Year 1.819 1.694 0.472 0.336 2.235 1.970 

100 Year 2.072 2.020 0.538 0.383 2.550 2.335 
 
 
Table 2.8:  Comparison of Existing Targets and Proposed Flows - 24-Hour SCS Type II 

 
Return 
Period 
Storm 

North Outlet  
(m3/s) 

West Outlet  
(m3/s) 

Overall Site  
(m3/s) 

Pre Post Pre Post Pre Post 
2 Year 0.640 0.244 0.159 0.113 0.777 0.315 
5 Year 0.996 0.670 0.250 0.179 1.216 0.705 
10 Year 1.313 1.138 0.332 0.238 1.609 1.324 
25 Year 1.660 1.500 0.423 0.302 2.041 1.765 
50 Year 1.861 1.786 0.475 0.340 2.291 2.089 

100 Year 2.077 2.053 0.531 0.379 2.560 2.377 
 
As shown in Table 2.6, Table 2.7, and Table 2.8, the proposed flows are less than or equal to 
the existing flows for the 2 through 100 year storm events for the entire site.   
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2.12 Storm Servicing 

The storm sewer system (minor system) will be designed for the 5 year return storm as per the 
Town of Aurora standards.  
 
The major system drainage (up to the 100 year storm event) will generally be conveyed 
overland along the road right-of-ways (ROW).  
 
The storm sewer system will typically be designed with grades between 0.5% and 2.0%. 
Throughout the site, the storm sewer will be constructed at a minimum depth of 1.5 m to 
provide frost protection and 2.8 m to service basements. It is anticipated that all storm sewers 
will be able to be provided deep enough to service basements by gravity, however due to the 
superpipe storage, it is anticipated that portions of the site will require sump pumps due to the 
hydraulic grade line in the sewer relative to the foundation drain elevations. 
 
The storm drainage system will be designed in accordance with the Town of Aurora and MECP 
guidelines, including the following: 
 

 Pipes to be sized to accommodate runoff from a 5 year storm event; 
 Minimum Pipe Size: 300 mm diameter; 
 Maximum Flow Velocity: 4.5 m/s; 
 Minimum Flow Velocity: 0.45 m/s for first run, 0.6 m/s for second to fourth 

run, 0.75 m/s for subsequent runs; and 
 Minimum Pipe Depth: 1.5 m to obvert, 2.8 m to obvert to service basements. 

 
The rainfall intensity will be calculated based on Town of Aurora parameters listed below in 
Table 2.9: 

Table 2.9 – Rainfall Intensity Parameters 

Return Period 
Storm 

A B C 

2 Year 647.7 4 0.784 

5 Year 929.8 4 0.798 

10 Year 1021 3 0.787 

25 Year 1100 2 0.776 

50 Year 1448 3 0.803 

100 Year 1770 4 0.820 

 
 
2.13 Overland Flow  

Major system flows (greater than the 5 year up to the 100 year storm event) will be conveyed 
within the road right-of-ways to 100 year capture points. At detailed design, the 100 year 
capture points will be designed to capture the 100 year flows assuming 50% blockage at a depth 
not exceeding the maximum ponding depth per Town of Aurora criteria.  
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3.0 SANITARY SERVICING 

3.1 Existing Sanitary Sewer System 

The existing dwellings have individual on-site sanitary sewage disposal via septic systems. 
 
There is existing sanitary sewer infrastructure surrounding the subject lands comprising of the 
following and illustrated on Figure 3.1.  
 

 A 300 mm diameter PVC sanitary sewer on Bayview Avenue flowing north; 
 The Bayview/Vandorf Pumping Station, located south of Vandorf Sideroad 
opposite the west limit of the subject lands; 
 A 200 mm diameter PVC sanitary forcemain on Vandorf Sideroad, conveying 
sewage from the Bayview/Vandorf Pumping Station to the 300 mm diameter 
sanitary sewer on Bayview Avenue; and 
 A 1050 mm diameter CPP sanitary forcemain on the east side of Bayview 
Avenue. 

 
An existing sanitary sewer network is located in the Cattail Subdivision north of the site.  The 
300 mm diameter sanitary sewer on Bayview Avenue drains north and enters the Cattail 
Subdivision at Stone Road.  The sanitary sewer then drains through the Cattail Subdivision to 
a sanitary trunk sewer located in the hydro corridor.  
 
A downstream analysis of this existing system to the trunk sewer trunk is provided in Appendix 
G. The sanitary drainage plans for the existing surrounding developments are included in 
Appendix B. The results show that several runs of the sanitary sewer system are between 82% 
(Stone Road) and 91% capacity (October Lane) based on theoretical design flows. 
 
3.2 Proposed Sanitary Sewer System 

It is proposed to discharge sanitary sewage to the 300 mm diameter sanitary sewer on Bayview 
Avenue. Due to the elevation of the site and the Bayview Avenue sanitary sewer, it is not 
possible to drain the entire subject lands by gravity. As much of the proposed development 
lands will drain to the Bayview Avenue sanitary sewer as possible, and approximately 78 lots 
will require a sanitary sewage pumping solution. Two feasible sanitary servicing options have 
been considered: 1) Municipal sanitary pumping station, and 2) Low pressure sanitary (LPS) 
system. 
 
The LPS system comprises of private grinder pumps located on the individual lots that pump 
sewage to a municipal low pressure forcemain in the road right-of-way. A comparison of the 
considerations between a LPS system and a sanitary pumping station is provided in Table 3.1. 
Based on these considerations, there are advantages to using an LPS system and therefore, it is 
the proposed solution. The Town of Aurora was consulted regarding the use of an LPS system 
and provided feedback, which is addressed in Table 3.2. 
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Table 3.1 – Sanitary Pumping Options Comparison 

Consideration LPS Municipal Sanitary Pumping 
Station 

Municipal infrastructure / 
maintenance responsibility  

Minimizes municipal 
infrastructure (forcemain 
only, no maintenance 
holes) 

Larger municipal infrastructure 
(pumping station, sewers, 
maintenance holes) 

Sewage generation rate Can accommodate low 
flow rates from fewer 
units 

Low number of lots produces 
low generation rate and longer 
detention time in pumping 
station and potential odour and 
corrosion issues 

Land requirement Does not require 
additional land 

Requires a block for pumping 
station reducing the number of 
lots 

System failure provisions Alarms within individual 
dwelling to alert 
homeowners to a failure, 
able to react quickly to 
stop water usage 

Alarms to Town operator only 
and not able to alert individual 
home owners to stop using 
water. Backup and emergency 
storage provisions required.  

Capital Cost Lower capital cost Higher capital cost, passed on 
to prospective home buyers 
through higher home prices 

Operating Cost Minimal operational 
costs since this is a 
closed forcemain system 
with no access points. 
Pumps are privately 
operated and maintained. 

Town of Aurora/taxpayer 
responsibility.  Higher annual 
operating and long term 
replacement cost than LPS. 

 
 

Table 3.2 – Town Comments and Responses to LPS 

Town of Aurora Feedback 
(March 8, 2021, via email from Mr. Jim 

Tree) 
Response 

Residents who are on municipal services 
should not be expected to maintain private 
sewage disposal equipment unless they are 
residing in a location that is not served by 
municipal services. 

 

The existing dwellings on Archerhill Court 
are serviced with on-site septic systems 
because municipal services are not 
available. The advantages of the LPS 
system out-weigh those of the municipal 
sanitary pumping station in order to bring 
municipal services to the proposed 
development. Prospective buyers will be 
notified of the LPS equipment that is 
required to service the dwelling. It is not 
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Town of Aurora Feedback 
(March 8, 2021, via email from Mr. Jim 

Tree) 
Response 

uncommon for infill development to 
require private sanitary pumping solutions 
based on the constraints of the existing 
surrounding infrastructure. For example, 
the Genview Phase 2 subdivision located 
on the east side of Bayview Ave adjacent 
to the subject site proposed and received 
approval for an LPS system to service their 
lots. 

Inevitably these pumps will need to be 
replaced /serviced or repaired.  

To assist homeowners with understanding 
the maintenance requirements, they will be 
provided with an owner’s manual for the 
equipment which will describe the 
maintenance requirements. This is common 
for mechanical equipment that services a 
dwelling (such as furnaces, air-
conditioners, water heaters, heat recovery 
units, heat pumps, water treatment/softener 
units, etc.), all of which require 
maintenance and end-of-life replacement. 

Residents purchasing these homes may not 
even be fully aware of the fact that they 
have this type of system in the home. 
Unless this is spelled out specifically in all 
purchase and sales agreement in bold print 
very few people will understand these 
systems. 

 

Prospective buyers will be notified of the 
LPS equipment that is required to service 
the dwelling as well as being provided an 
owner’s manual. A clause in the purchase 
and sale agreement mentioning this 
equipment can be included. We suggest 
adding this requirement to the Conditions 
of Draft Plan Approval.  

[The Town’s] preference will always be a 
municipally operated lift station that is 
funded by the general tax levy and one that 
places no burden on individual taxpayers. 

The LPS system will be less operating cost 
to the Town compared to a municipal 
sanitary pumping station, which benefits all 
Aurora taxpayers and not only the units 
serviced by a pumping station. 
Prospective homebuyers will be made 
aware of the equipment and can consider 
the additional mechanical equipment in 
their purchase offer.  

 
The preliminary layout for the proposed sanitary drainage system within the subject lands is 
provided on Figure 3.2.  
 
The sanitary sewers within the proposed development will have slopes ranging between 0.5% 
and 2% (typically) and will be provided at 3 m to 5 m deep.  
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The sanitary sewer system will be designed in accordance with the Town of Aurora and MECP 
criteria, including but not limited to: 
 

 Residential Sanitary Generation Rate: 400 l/c/d, 
 Population Density: 

o 3.8 people/unit (Single Family) 
o 3.5 people/unit (Townhouse) 
o 2.5 people/unit (Apartment) 
o 0.30 persons/student (School) 

 Peaking Factor: Harmon (Min. 2.0, Max. 4.0), 
 Infiltration Rate: 0.26 L/s/ha, 
 Minimum Pipe Size: 200 mm diameter, 
 Minimum Pipe Cover: 2.8 m, 
 Minimum Full Flow Velocity: 0.60 m/s, and 
 Maximum Velocity: 3.0 m/s.  

 
The downstream analysis to the trunk sewer was updated to add the proposed development 
flows. The proposed development includes 9.18 ha and an equivalent population of 566. 
Refer to Appendix G, for the sanitary sewer design sheet. The results show that with the 
addition of the proposed development, that one (1) 300 mm diameter sewer run on October 
Lane would theoretically be at 107% capacity. A hydraulic grade line (HGL) analysis was 
performed to further investigate the aforementioned sewer on October Lane. It was found that 
the HGL will not impact the connected basements. Design sheets and the hydraulic grade line 
analysis are provided in Appendix G. 
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4.0 WATER SUPPLY AND DISTRIBUTION 

4.1 Existing Water Distribution 

In the existing condition, the dwellings are serviced by an existing 150 mm diameter ductile 
iron cement lined municipal watermain on Archerhill Court, which connects to the existing 
300 mm diameter municipal watermain on Vandorf Sideroad. A 100 mm diameter and 400 mm 
diameter municipal watermain also exist on Bayview Avenue. The existing watermain system 
is illustrated on Figure 4.1.  
 
4.2 Proposed Water System 

The site is proposed to be serviced by two watermain connections, one to the 300 mm diameter 
watermain on Vandorf Sideroad, and the other to the 400 mm diameter watermain on Bayview 
Avenue. As outlined in the Water Distribution Analysis prepared by MES (Appendix B), a 
200 mm diameter watermain is proposed throughout the site to meet the water supply 
requirements. Individual pressure reducing valves will be required within the future homes in 
order to comply with the Ontario Building Code maximum pressure criteria. The preliminary 
layout for the proposed watermain system is provided on Figure 4.1.  
 
The watermain system will designed in accordance with the Town of Aurora and MECP criteria 
including: 
 

 Residential water usage rate:  390 l/c/d, 
 Population Density: 

o 3.8 people/unit (Single Family) 
o 3.5 people/unit (Townhouse) 
o 2.5 people/unit (Apartment) 

 Minimum Pipe Size: 150 mm diameter, 
 Minimum Pipe Depth: 1.7m, and 
 Maximum Hydrant Spacing: 125m.  
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5.0 GRADING 

5.1 Existing Grading Conditions 

Under existing conditions, the majority of the site slopes north towards the adjacent 
watercourse.  
 
The existing topography has slopes in the range of 2% to 10%. The ground surface elevations 
through the study area range from approximately 280 m in the southeast corner to 
approximately 265 m at the north end of the site.  
 
5.2 Proposed Grading Concept 

In general, the proposed development will be graded in a manner which will satisfy the 
following goals: 
 

 Satisfy the Town of Aurora lot and road grading criteria including: 
 Minimum Road Grade: 0.5% 
 Maximum Road Grade: 6.0% 
 Minimum Lot Grade: 2% 
 Maximum Lot Grade: 5% 

 Provide continuous road grades for overland flow conveyance; 
 Minimize the need for retaining walls; 
 Minimize the volume of earth to be moved and minimize cut/fill differential; 
 Minimize the need for rear lot catchbasins; and 
 Achieve the stormwater management objectives required for the proposed 

development. 
 
A preliminary grading plan is provided on Figure 5.1. At the detailed design stage, the 
preliminary grading shown on Figure 5.1 will be subject to a more in-depth analysis in an 
attempt to balance the cut and fill volumes and minimize slopes. 
 
The grading interface between the proposed development and Bayview Avenue is shown using 
cross sections in Figure 5.2. The proposed acoustic berm is included in these cross sections.  
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6.0 RIGHT-OF-WAYS AND SIDEWALKS 

The proposed 18m right-of-way cross-section is provided in Appendix H. The section has been 
developed to facilitate the LID measures in the boulevard, while still maintaining the general 
geometric layout of the pavement and street furniture per the Town’s standard cross-section 
for an 18 m right-of-way as close as possible. 

 
The proposed sidewalk location plan is provided on Figure 6.1. For the areas where sidewalk 
will be provided along one side of the street, sidewalks will be typically be located on north or 
east side of the boulevard or the boulevard side where the larger number of frontages can be 
serviced. 
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7.0 EROSION AND SEDIMENT CONTROL DURING 
CONSTRUCTION 

During the detailed design stage, erosion and sediment control measures will be designed with 
a focus on erosion control practices (such as stabilization, track walking, staged earthworks, 
etc.) as well as sediment controls (such as fencing, mud mats, catchbasin sediment control 
devices, rock check dams and temporary sediment control ponds). These measures will be 
designed and constructed as per the Stormwater Management Technical Guidelines document 
(LSRCA, 2016). A detailed erosion and sediment control plan will be prepared for review and 
approval by the Town of Aurora and LSRCA prior to any proposed grading being undertaken. 
This plan will address phasing, inspection and monitoring aspects of erosion and sediment 
control. All reasonable measures will be taken to ensure sediment loading to the adjacent 
watercourse and properties are minimized both during and following construction. 
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8.0 UTILITY CONSIDERATIONS 

The utility companies (hydro, natural gas, and telecommunications) have been contacted to 
circulate the proposed draft plan of subdivision to confirm whether there is sufficient servicing 
capacity. Correspondence received thus far is included in Appendix I. 
 
8.1 Hydro 

Alectra Utilities is the local hydro distributor and has confirmed that there is sufficient capacity 
in the existing infrastructure to service the proposed development.  
 
8.2 Gas 

Enbridge Gas is the local natural gas distributor and has confirmed that there is a 100 mm 
diameter PE main on Vandorf Sideroad and a 6” PE main on Bayview Avenue. They have 
indicated that these should be sufficient to service the proposed development, but will be 
confirmed in the future considering development in the next few years. 
 
8.3 Bell 

Bell Canada has stated that there are no known issues at this point in servicing the proposed 
development. However, further coordination will be required to confirm service availability.  
 
8.4 Cable 

Rogers Communications has confirmed that there is sufficient existing capacity to service the 
proposed development.  
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9.0 SUMMARY 

This Functional Servicing and Stormwater Management Report has been prepared in support 
of the Zoning Bylaw Amendment and Draft Plan of Subdivision applications for the proposed 
development in the Town of Aurora. This report outlines the means by which the proposed 
development can be graded and serviced in accordance with the Town of Aurora, Lake Simcoe 
Region Conservation Authority, Lake Simcoe Protection Plan, and the Ministry of 
Environment, Conservation and Parks design criteria and policies.  
 
General Information 

 The existing land use is estate residential; 
 The proposed development is located in the East Holland River subwatershed in the 

Lake Simcoe Watershed; and 
 The proposed development consists of low density residential units, open space, and 

proposed roads.  
 
Stormwater Management and Storm Servicing 

 Quantity, Peak Flow Control: Peak flow control will be provided by superpipes to 
control proposed runoff rates in the 2 through 100 year storm events;  

 Quantity, Volume Control: The on-site retention/detention of the 25 mm rainfall runoff 
will be provided to the extent feasible by a treatment train of LIDs and BMPs through 
the use of rear yard infiltration trenches, bioswales, and catchbasin filtration trenches 
in the right-of-way boulevard; 

 Quality Control, TSS: MECP Enhanced (Level 1) water quality protection will be 
provided using a treatment train of LIDs and BMPs including catchbasin sumps and 
“goss traps”, rear yard infiltration trenches, bioswales, catchbasin filtration trenches in 
the right-of-way boulevard; 

 Quality Control, Phosphorus: A phosphorus budget analysis was completed using the 
MECP phosphorus budget tool, which shows that the proposed phosphorus export will 
be approximately 2.222 kg/yr. The phosphorus export is being mitigated through the 
use of rear yard infiltration trenches, bioswales, and catchbasin filtration trenches in 
the right-of-way boulevard. An offsetting fee will also be paid to LSRCA in lieu of 
meeting the zero export criteria;  

 Erosion Control: The runoff volume from a 25 mm rainfall event will be detained over 
24 hours, to the extent feasible by the superpipes;  

 Water Budget: RJ Burnside has completed a water budget analysis to demonstrate that 
the proposed annual infiltration rates will not be less than existing rates;  

 Storm Servicing:  
 Storm runoff will be conveyed by storm sewers designed in accordance with 

Municipality and MECP criteria; 
 Storm sewers will generally be designed for the 5 year storm event; and 
 Adequate 100 year overland flow routes will be provided. 

 Existing external drainage will be accommodated through the proposed development 
via a municipal storm sewer. 
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Sanitary Servicing  
 There is an existing 300 mm diameter sanitary sewer on Bayview Avenue discharges 

to the sanitary sewer system in the Cattail Subdivision, ultimately discharging to a trunk 
sanitary sewer in the hydro corridor to the north;  

 A downstream sanitary sewer system analysis has been completed; 
 Approximately 78 lots are proposed to be serviced with a low pressure sanitary system; 

and 
 An existing sanitary sewer on October Lane will theoretically flow slightly above 

100% capacity, however, a hydraulic grade line analysis has been completed that 
demonstrates that the surcharging will not negatively affect any existing service 
connections.  
 

Water Supply and Distribution  
 There is an existing 300 mm diameter municipal watermain on Vandorf Sideroad and 

a 400 mm diameter municipal watermain on Bayview Avenue;  
 The development is proposed to be serviced with one connection to each of the Vandorf 

Sideroad and Bayview Avenue watermains;  
 A watermain hydraulic analysis has been completed that demonstrates that there will 

be sufficient domestic and fire flows to service the development; 
 Individual pressure reducing valves are required; and  
 Water supply allocation is required from the Town. 

 
Grading 

 The proposed development grading has been developed to match to the existing 
surrounding grades, and provide conveyance of stormwater runoff, including external 
drainage; and 

 The lot grading will be subject to further grading design at the architectural design stage 
prior to the building permit applications.  

 
Right-of-Ways and Sidewalks 

 Site specific right-of-way cross sections are proposed to facilitate the low impact 
development measures in the boulevard. 

 
Erosion and Sediment Control during Construction  

 An erosion and sediment control plan will be prepared at the detailed engineering stage, 
in accordance with the Stormwater Management Technical Guidelines document 
(LSRCA, 2016). 

 
Utility Considerations 

 The utility companies have been contacted to confirm whether there is sufficient 
servicing capacity. 

 There are no known issues with capacity at this point, however, further coordination 
will take place at detailed design.  
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Respectfully Submitted: 
 
SCS Consulting Group Ltd. 
 
 
 
 
 
 
 
 
 
Emily Sirrs Erich Knechtel, P. Eng.    
esirrs@scsconsultinggroup.com eknechtel@scsconsultinggroup.com 

Aug. 10/2021
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3. Fieldwork 

The fieldwork comprised drilling of seven (7) sampled boreholes designated Boreholes 1 to 7.  The 

fieldwork was carried out on January 7 and 8, 2021.  All seven (7) sampled boreholes were drilled to a 

depth of approximately 8.2 m below existing grade at the approximate locations shown on the attached 

Borehole Location Plan (Drawing No. 1).  

The boreholes were advanced using continuous flight hollow stem auger equipment owned and 

operated by a specialist drilling contractor.  In each borehole, samples were recovered using 

conventional split spoon equipment in conjunction with the standard penetration test method.   

Water levels were observed in the open boreholes during the course of the fieldwork.  In addition, 50 mm 

diameter monitoring wells were installed Boreholes 2, 5 and 6 for subsequent groundwater level 

measurement.   

The fieldwork was supervised throughout by an EXP Services Inc. (EXP) geotechnical technologist who 

directed the drilling and sampling operations, prepared borehole logs, made groundwater observations 

during and upon completion of drilling, and processed the recovered samples.  In the laboratory, the 

samples were classified as to their visual and textural characteristics.  Natural moisture content tests 

were carried out for selected recovered samples, with results presented on the Log of Borehole sheets.   

The locations of the boreholes were established in the field by EXP personnel.  The tops of borehole 

elevations were surveyed by EXP utilizing a Sokkia GCS3 Global Navigation Satellite System (GNSS) 

receiver based on information derived from the TopNET Live Network Service Global Positioning System 

(GPS).  The accuracy of the instrument was checked against a Town of Aurora benchmark described as 

follows:   

B.M. #2155:  BRONZE PLATE ON TOP OF CONCRETE MONUMENT LOCATED AT THE 

NORTH-WEST CORNER OF VANDORF ROAD & ENGLEHARD DR. BEING 

4.5 M WEST OF CONCRETE CURB OF ENGLEHARD DR.   

Elevation: 287.412 m (Geodetic)  
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5. Subsurface Conditions 

5.1 Soil 

The detailed profiles encountered in each borehole and the results of laboratory moisture content are 

indicated on the attached borehole logs.  It should be noted that the soil boundaries indicated on the 

borehole logs are inferred from non-continuous sampling and observations during drilling.  These 

boundaries are intended to reflect transition zones, for the purpose of geotechnical design and should 

not be interpreted as exact planes of geological change.  The "Notes on Sample Description" preceding 

the borehole logs are an integral part of and should be read in conjunction with this report. 

The stratigraphy encountered at the site, as revealed in the boreholes comprises topsoil overlying fill 

followed by a native deposit of silty clay.   

A brief description of the soil profiles in order of depth, follows.   

Topsoil 

A surficial layer of topsoil 125 to 225 mm thick was encountered in all boreholes.   

With respect to topsoil, it should be noted that topsoil measurements were carried out at the borehole 

locations only and could differ at other locations on the site.  Consequently, topsoil quantities should not 

be established from the information provided at the borehole locations.  If required, a more detailed test 

pit program should be carried out to more accurately quantify the amount of topsoil to be removed for 

construction purposes.   

Fill 

Fill underlies the topsoil in Boreholes 1, 3, 6 and 7.  The fill extends to depths of approximately 0.7 to 3.6 

m (~Elevation 268.5 to 276.8 m).  The fill comprises brown to dark silty clay with trace sand, trace gravel 

and occasional rootlets.  Moisture contents in the fill ranged from approximately 16 to 29 percent.   

Buried Topsoil 

A discontinuous layer of buried topsoil approximately 700 mm thick was encountered below the fill in 

Borehole 1.  The buried topsoil extends to approximately 4.3 m depth (~Elevation 267.8 m) at this 

location.  The moisture content of the buried topsoil was recorded at approximately 32 percent.   
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Silty Clay 

Silty clay was intersected below the buried topsoil in Borehole 1, the surficial topsoil in Boreholes 2, 4 

and 5 and the fill in Boreholes 3, 6 and 7.  The silty clay extends to termination depths of approximately 

8.2 to 8.3 m (~Elevation 263.8 to 269.8 m).  The silty clay contains trace sand, silt partings and localized 

layering (varved structure).  The silty clay is brown in colour becoming grey below depths of 

approximately 3.0 to 7.2 m (~Elevation 266.4 to 273.7 m).  The consistency of the silty clay is stiff to hard 

in its upper regions becoming soft to firm at depth.  Moisture contents in the silty clay were recorded 

between approximately 17 and 28 percent.   

5.2 Groundwater  

Groundwater conditions were observed in the open boreholes during the course of the fieldwork and in 

the monitoring wells installed in three (3) selected boreholes for subsequent groundwater 

measurements.  Upon completion of drilling free groundwater was observed in Boreholes 1, 5 and 6 at 

depths of approximately 3.1 to 7.0 m below existing grades.  The remaining boreholes were dry upon 

completion of drilling.  Subsequently, groundwater levels in the monitoring wells installed in Boreholes 2 

5 and 6 were measured and recorded, with the results summarized in the following Table 1.   

Table 1: Groundwater Level Readings 

Borehole No. Elapsed Time Water Level (m) Elevation (m) 

2 After 12 Days 2.2 273.4 

5 After 13 Days 0.7 277.3 

6 After 13 Days 3.6 272.8 

Based on the information observed in the boreholes, the groundwater originates from the wet silt 

partings in the lower levels of the silty clay deposit on the site.  The soil colour changes from brown to 

grey at depths ranging from about 3 to 6 m below existing grade.  The brown colour indicates the soil 

has oxidized in the zone where seasonal fluctuations of ground water resulting from infiltrated 

precipitation occurs.  The permanent groundwater regime is inferred to occur in the grey soils.   
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The groundwater elevations reflect the conditions at the time of the investigation.  Groundwater 

elevations are subject to seasonal fluctuations. 

The monitoring wells were installed in general accordance with the Ontario Water Resources Act-R.R.O. 

1990, Regulation 903 – Amended to O. Reg. 128/03 by CSD, by a licensed well contractor.  When the 

use of the monitoring wells is no longer required, they must be decommissioned in accordance with the 

procedure outlined in the Ontario Water Resources Act – R.R.O. 1990, Regulation 903 – Amended to O. 

Reg. 128/03. 
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Notes on Sample Descriptions and Soil Types Drawing 1A 

1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual 

soil classification system.  This system follows the standard proposed by the International Society for 

Soil Mechanics and Foundation Engineering.  Laboratory grain size analyses provided by EXP also 

follow the same system.  Others may use different classification systems; one such system is the 

Unified Soil Classification.  Please note that, with the exception of those samples where a grain size 

analysis has been made, all samples are classified visually.  Visual classification is not sufficiently 

accurate to provide exact grain sizing or precise differentiation between size classification systems. 

ISSMFE SOIL CLASSIFICATION 
CLAY  SILT   SAND   GRAVEL  COBBLES BOULDERS 

 FINE MEDIUM COARSE FINE MEDIUM COARSE FINE MEDIUM COARSE   

 0.002 0.006 0.02 0.06 0.2 0.6 2.0 6.0 20 60 200 

            

EQUIVALENT GRAIN DIAMETER IN MILLIMETERS 

CLAY (PLASTIC) TO FINE MEDIUM COARSE FINE COARSE  

SILT (NONPLASTIC)  SAND  GRAVEL  

UNIFIED SOIL CLASSIFICATION 

2. Fill:  Where fill is designated on the borehole log it is defined as indicated by the sample recovered 

during the boring process.  The reader is cautioned that fills are heterogeneous in nature and variable 

in density or degree of compaction.  The borehole description may therefore not be applicable as a 

general description of site fill materials.  All fills should be expected to contain obstruction such as 

wood, large concrete pieces or subsurface basements, floors, tanks, etc., none of these may have 

been encountered in the boreholes.  Since boreholes cannot accurately define the contents of the fill, 

test pits are recommended to provide supplementary information.  Despite the use of test pits, the 

heterogeneous nature of fill will leave some ambiguity as to the exact composition of the fill.  Most fills 

contain pockets, seams, or layers of organically contaminated soil.  This organic material can result in 

the generation of methane gas and/or significant ongoing and future settlements.  Fill at this site may 

have been monitored for the presence of methane gas and, if so, the results are given on the 

borehole logs.  The monitoring process does not indicate the volume of gas that can be potentially 

generated nor does it pinpoint the source of the gas.  These readings are to advise of the presence of 

gas only, and a detailed study is recommended for sites where any explosive gas/methane is 

detected.  Some fill material may be contaminated by toxic/hazardous waste that renders it 

unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on 

this site has not been tested for contaminants that may be considered toxic or hazardous.  This 

testing and a potential hazard study can be undertaken if requested.  In most residential/commercial 

areas undergoing reconstruction, buried oil tanks are common and are generally not detected in a 

conventional geotechnical site investigation. 

3. Till:  The term till on the borehole logs indicates that the material originates from a geological process 

associated with glaciation.  Because of this geological process the till must be considered 

heterogeneous in composition and as such may contain pockets and/or seams of material such as 

sand, gravel, silt or clay.  Till often contains cobbles (60 to 200 mm) or boulders (over 200 mm).  

Contractors may therefore encounter cobbles and boulders during excavation, even if they are not 

indicated by the borings.  It should be appreciated that normal sampling equipment cannot 

differentiate the size or type of any obstruction.  Because of the horizontal and vertical variability of 



till, the sample description may be applicable to a very limited zone; caution is therefore essential 

when dealing with sensitive excavations or dewatering programs in till materials. 

4.  Excerpt from “OHSA Regulations for Construction Projects,” Part III, Section 226: 

• Soil Types 

Type 1 Soil 

a) is hard, very dense and only able to be penetrated with difficulty by a small sharp object; 

b) has a low natural moisture content and a high degree of internal strength; 

c) has no signs of water seepage; and 

d) can be excavated only by mechanical equipment. 

Type 2 Soil 

a) is very stiff, dense and can be penetrated with moderate difficulty by a small sharp object; 

b) has a low to medium natural moisture content and a medium degree of internal strength; and 

c) has a damp appearance after it is excavated. 

Type 3 Soil 

a) is stiff to firm and compact to loose in consistency or is previously excavated soil; 

b) exhibits signs of surface cracking;  

c) exhibits signs of water seepage; 

d) if it is dry, may run easily into a well-defined conical pile; and 

e) has a low degree of internal strength. 

Type 4 Soil 

a) is soft to very soft and very loose in consistency, very sensitive and upon disturbance is 
significantly reduced in natural strength; 

b) runs easily or flows, unless it is completely supported before excavating procedures; 

c) has almost no internal strength; 

d) is wet or muddy; and 

e) exerts substantial fluid pressure on its supporting system.  O. Reg. 213/91, s. 226. 
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Disclaimer 

Other than by the addressee, copying or distribution of this document, in whole or in 
part, is not permitted without the express written consent of R.J. Burnside & Associates 
Limited. 

In the preparation of the various instruments of service contained herein, R.J. Burnside 
& Associates Limited was required to use and rely upon various sources of information 
(including but not limited to: reports, data, drawings, observations) produced by parties 
other than R.J. Burnside & Associates Limited.  For its part R.J. Burnside & Associates 
Limited has proceeded based on the belief that the third party/parties in question 
produced this documentation using accepted industry standards and best practices and 
that all information was therefore accurate, correct and free of errors at the time of 
consultation.  As such, the comments, recommendations and materials presented in this 
instrument of service reflect our best judgment in light of the information available at the 
time of preparation.  R.J. Burnside & Associates Limited, its employees, affiliates and 
subcontractors accept no liability for inaccuracies or errors in the instruments of service 
provided to the client, arising from deficiencies in the aforementioned third party 
materials and documents. 

R.J. Burnside & Associates Limited makes no warranties, either express or implied, of 
merchantability and fitness of the documents and other instruments of service for any 
purpose other than that specified by the contract. 
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2.4 Surficial Geology 

Regional surficial geology mapping published by the Ontario Geological Survey (2003) 
shows that the entire property is covered by low permeability clay and silt 
glaciolacustrine deposits (Figure 4).  Ice-contact stratified deposits are mapped south of 
the subject lands and modern alluvial deposits are mapped along the West Tributary.     

Drilling investigations on the subject lands included nine boreholes (Figure 5) with 
depths ranging from 6.7 m to 20 m below ground surface (bgs).  The borehole logs from 
the drilling investigations (Appendix A) confirm the regional surficial geology mapping.  
The logs show the subject lands are underlain by silty clay with a thickness of up to 
20 m.  Fill was encountered at some of the boreholes overtop of the native sediments 
with thicknesses of 0.5 m to 3.6 m. 

To characterize the surficial sediments in the wetland area in the northeast corner of the 
subject lands, Burnside completed three hand augured holes along the feature referred 
to as AG1, AG2 and AG3 (locations are shown on Figure 5).  The holes were augured to 
depths of 1 m to 1.48 m bgs.  The sediments encountered were generally fine grained 
clayey silt with some sand.  At AG1, the soils were grey wet clayey silt with some sand 
to 1 m.  At AG2, there was 0.4 m of topsoil overlying clayey silt with some sand to 1.0 m.  
A sand lense was encountered at AG2 from 1.0 m to 1.1 m.  At AG3, sandy silt with 
trace clay was encountered from 0.18 m to 0.4 m and brown clayey silt from 0.4 m bgs 
to 1.48 m bgs.  Both AG2 and AG3 were dry at completion.   

2.5 Bedrock Geology 

Bedrock mapping of the region shows that the subject lands are underlain by shale 
bedrock of the Blue Mountain Formation.  Bedrock topography mapping of the area 
(Holden, et al, 1992) shows that the bedrock surface generally slopes from the east to 
the west in the area and that the top of bedrock is at an elevation of approximately 
100 masl at the property, or more than 150 m below ground surface.  A review of MECP 
well records in the vicinity of the subject lands indicates that the bedrock is 
approximately 100 m below ground surface.  

2.6 Stratigraphy 

To illustrate the geological conditions, two schematic cross-sections through the subject 
lands have been prepared using the information from the borehole logs and MECP well 
records (refer to Appendix A and B).  The cross-section locations are shown on Figure 5 
and the interpreted cross-sections are shown on Figures 6 and 7.  On the 
cross-sections, an interpretation of the major layers or stratigraphic units has been made 
based on the overall sediment characteristics.  The cross-sections show that the subject 
lands are underlain by a thick layer of low permeability silty clay sediments.  A sand 
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layer is encountered at elevations from 250 masl to 230 masl.   As discussed below in 
Section 3.1, this sand layer is interpreted to be part of the Thorncliffe Aquifer. 

2.7 Hydraulic Conductivity 

There are various methods that may be applied to assess soil hydraulic conductivity, 
i.e., the ability of the soil to transmit groundwater.  Grainsize data and soil characteristics 
can be utilized to provide a general estimate of hydraulic conductivity.  Single well 
response tests, such as bail-down and slug tests, are used in groundwater monitoring 
wells to assess in situ hydraulic conductivity of the soils represented across the 
screened interval of the well.  The estimated hydraulic conductivity values may then be 
used to estimate infiltration rates based on their approximate relationship (as presented 
in the TRCA Stormwater Management Criteria, 2012).  It is also possible to directly 
assess soil infiltration rates at surface using infiltrometer tests.   

2.7.1 Soil Grainsize Analysis 

During drilling completed by Burnside in April 2021, three representative soil samples 
were collected and submitted to a laboratory for grainsize distribution (Appendix C).   

To estimate hydraulic conductivity based on grainsize analysis, an empirical formula 
method known as the Hazen estimation is used.  This method is an approximation of 
hydraulic conductivity based on grainsize curves for sandy soils.  The approximation 
does not strictly apply to finer grained materials however, it is still considered useful in 
some cases to provide a general indication of the range of the hydraulic conductivity 
values.  Grainsize distribution data were available for three samples obtained from 
on-site wells and the grainsize distribution graphs are provided in Appendix C.  The 
results confirm that the sediments within the overburden are fine grained and comprised 
of 85% to 99% fines.  The greater amounts of fines within a deposit impacts the ability of 
the material to transmit water and generally lowers the overall hydraulic conductivity.  
Groundwater flow is generally limited by fine grained sediments with lower hydraulic 
conductivity.  The hydraulic conductivity based on grainsize analyses for the sediments 
is estimated in the range of 10-6 cm/sec or less. 

2.7.2 In Situ Well Tests 

To estimate the in situ, saturated hydraulic conductivity of the overburden sediments, 
single well response tests were completed in April and June 2021.  The results of the 
single well response tests are included in Appendix C and summarized in Table 1 below.  
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Table 1:  Estimated Hydraulic Conductivity and Infiltration Rate from In Situ Tests 

Location Soil 
Description 

Well Screen 
Depth (m bgs) 

Hydraulic 
Conductivity 

(cm/sec)  
In Situ Test 

Estimated 
Infiltration Rate* 

(mm/hr) 

BH2s Silty Clay 4 – 7.6 2.9 x 10-6 12 
BH5 Silty Clay 4 – 7.2 1.8 x 10-4 50 
BH6 Silty Clay 4 – 7.5 9.4 x 10-7 12 
BH2d Silty Clay 10.4 – 12.2 8.2 x 10-6 12 
MW1 Topsoil and 

Silty Clay 
4.3 – 6.1 1.0 x 10-3 75 

*From Table C2 in Appendix C: Toronto and Region Conservation Authority Stormwater Management 
Criteria, 2012. 

The results show that the fine-grained silty clay soils on the subject lands generally have 
low hydraulic conductivity in the range of 10-6 to 10-7 cm/sec, however, more moderate 
values were found at BH5 and MW1, where the calculated hydraulic conductivity values 
were in the range of 10-3 to 10-4 cm/sec.  The higher hydraulic conductivity value 
observed at BH5 may be due to fractures in the silty clay deposits.  At MW1, the well 
screen and sand pack intersect the topsoil layer with overlying fill. 

3.0 Hydrogeology 

3.1 Local Aquifers 

Regional cross-sections are provided in the East Holland River Subwatershed Plan.  
These cross-sections show three major overburden aquifer systems within the East 
Holland Watershed.  These are described in order of increasing depth as the Oak 
Ridges Aquifer Complex (upper aquifer), the Thorncliffe Formation (middle aquifer) and 
the Scarborough Formation (lower aquifer).  The elevation ranges for these aquifers in 
the vicinity of the subject property are as follows: 

• Oak Ridges Aquifer Complex:  270 masl – 280 masl 
• Thorncliffe Formation:  230 masl – 255 masl 
• Scarborough Formation:  150 masl – 160 masl 

Based on these general elevation ranges and the interpretation of the local well record 
information as shown on Figures 6 and 7, it is concluded that the sandy layer mapped 
below the subject property represents the Thorncliffe Aquifer and the Oak Ridges 
Aquifer Complex is not present.   
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3.2 Local Groundwater Use 

The municipal water supply for the Town of Aurora is obtained from groundwater supply 
wells completed in the deep Yonge Street Aquifer.  Aurora supply wells No. 1, 2, 3 and 4 
are located about 2.2 km northwest of the subject lands, near Yonge Street and 
Wellington Street East (Figure 11).  The subject lands are located within the wellhead 
protection areas WHPA-D (25 year capture zone) and WHPA-Q1/Q2 for Aurora Wells 
No. 1, 2, 3 and 4 (Figure 11). 

Although, the proposed development will be municipally serviced, there may be 
properties in the vicinity of the subject lands that use private water supply wells.  A 
review of MECP water well records (Appendix A) within 500 m of the subject lands 
identified 12 water supply well records, 12 abandonment records, and 13 monitoring and 
test wells (Figure 8).  The water supply wells range in depths from 14.6 m to 54.9 m and 
are overburden wells.  The area immediately surrounding the subject lands is now 
serviced with municipal water, and as a consequence, the published well records no 
longer imply groundwater usage in the area.   

A door-to-door survey was conducted in 2011 as part of the hydrogeology study for the 
Colyton Farm property north of the subject lands (Burnside, 2011) to verify that all of the 
local residents are on municipal water.  The survey confirmed that there were no private 
wells in use within 500 m of the property.  

3.3 Groundwater Monitoring  

Six groundwater monitoring wells, including one “nest” of two wells installed adjacent to 
each other at different depths, are located on the subject lands (refer to Appendix B for 
the well logs and Figure 2 for the well locations).  Groundwater levels have been 
collected at the groundwater monitoring wells monthly from March 2021 to July 2021.  
Groundwater levels from January 2021 reported by Exp have also been included in our 
analysis.  The groundwater levels from the monitoring wells are provided in Table D-1 in 
Appendix D and plotted on hydrographs as Figures D-1 to D-5, Appendix D.  The 
groundwater monitoring data show the following (refer to Figure 2 for the monitoring 
locations and hydrographs in Appendix D):  

• The groundwater table is interpreted to be dependent on the topography and local 
geological conditions.  From January 2021 to July 2021, groundwater elevations in 
the monitoring wells ranged from 269.0 masl to 277.4 masl and the groundwater 
levels depths ranged from above ground to 5.8 m bgs.  The interpreted depth to the 
seasonally high groundwater levels across the subject lands is shown on Figure 13.  
This figure shows that shallow (i.e., within 1 m of existing ground surface) 
groundwater levels are found in the northeastern, central and western portions of the 
subject lands.  Groundwater levels are deeper (i.e., more than 2 m below existing 



Highfair Investments Inc. 9 
 
Archerhill Court Hydrogeological Assessment 
August 2021 
 
 

R.J. Burnside & Associates Limited 300052893.0000 
052893_Hydrogeology Report.docx 
 

ground surface) in the northwestern, north central and southern portions of the 
subject lands. 
 

• BH101 is screened at a depth of 16 m bgs to 19.5 m bgs within the silty clay layer 
within a topographic low.  Water levels at this well in the spring exhibited 
potentiometric (pressure) heads that are near or above grade (Figure D-5, 
Appendix D).  A drop of 5.4 m in water levels at the well occurred in July 2021.  The 
rapid drop in water level is likely related to the on-going construction being 
completed at the intersection of Vandorf Sideroad and Bayview Avenue immediately 
south of the subject lands. 

 
• Typically, in shallow wells in southern Ontario, a seasonal groundwater level pattern 

is apparent with highest levels occurring in the spring, declining throughout the 
summer and early fall and then rising again in the late fall/early winter.  The data 
collected to date show water levels highest during the spring months of March and 
April and water levels declining from May to July.  Seasonal variations range from 
1 m up to 6 m.  

 
• One well nest was installed on the subject lands (BH2s/d) in order to determine the 

vertical hydraulic gradient.  The water level measurements in the nested well location 
show that the water elevations in BH2s are higher than in the deeper BH2d 
(Figure D-2, Appendix D).  These data indicate a downward hydraulic gradient and 
groundwater recharge conditions. 

3.3.1 Groundwater/Surface Water Interactions 

To assess shallow groundwater conditions and gradients near the North Tributary and 
surrounding wetlands, two drive-point piezometer nests were monitored.  Piezometer 
nest PZ1s/d is located near SS1 within the wetland on the northeast corner of the 
subject lands (Figure 2).  Water levels in the deep piezometer are higher than in the 
shallow piezometer and above grade suggesting an upward gradient and potential for 
discharge conditions (Figure D-6, Appendix D).  PZ2s/d is located north of the subject 
lands along the North Tributary.  Monitoring at PZ2s/d also shows higher levels in the 
deep piezometer and an upward gradient at this location (Figure D-7, Appendix D).           

3.4 Groundwater Flow 

Groundwater elevation data obtained from the monitoring wells are shown on Figure 9, 
along with the interpreted groundwater elevation contours for the area.  Arrows 
perpendicular to the groundwater elevation contours illustrate the interpreted direction of 
the shallow groundwater movement. 

The interpretation is that the water table reflects the general surface topography, i.e., the 
shallow groundwater flow patterns will mimic the surface water flow patterns.  There is a 
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Quality Objectives (PWQO).  The laboratory results are summarized in Table F-2, 
Appendix F. 
 
• The results show that the surface water sample met all of the Provincial Water 

Quality Objectives.  
   
• A chloride concentration of 558 mg/L was reported at SS3 suggesting that the water 

has been affected by road salt.   
 

• Total phosphorus, nitrate, nitrite and ammonia were not detected in the surface water 
sample.  

5.0 Water Balance 

A water balance is an accounting of the water resources within a given area.  As a 
concept, the water balance is relatively simple and may be estimated from the following 
equation: 

        P  =  S + ET +R + I 

where:  P  =  precipitation 
  S  =  change in groundwater storage  

ET  =  evapotranspiration/evaporation 
  R =  surface water runoff 
  I  =  infiltration  

The components of the water balance vary in space and time and depend on climatic 
conditions as well as the soil and land cover conditions (i.e., rainfall intensity, land slope, 
soil hydraulic conductivity and vegetation).  Runoff, for example, occurs particularly 
during periods of snowmelt when the ground is frozen, or during intense rainfall events.  
Precise measurement of the water balance components is difficult and as such, 
approximations and simplifications are made to characterize the water balance of a 
study area.  Field observations of the drainage conditions, land cover and soil types, 
groundwater levels and local climatic records are important input considerations for the 
water balance calculations.  The water balance components for the subject lands are 
discussed below: 

Precipitation (P)   

The long-term average annual precipitation for the area is 786 mm based on data from 
the Environment Canada King Smoke Tree climate station 
(Station 6154141 - 44°01’00.000” N, 79°31’00.000” W, elevation 352 masl) for the period 
between 1981 and 2010.  The climate station is located 6.6 km northwest of the subject 
lands.  Average monthly records of precipitation and temperature from this station have 
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been used for the water balance component calculations in this study (Tables G-1 and 
G-2, Appendix G). 

Storage (S)   

Although there are groundwater storage gains and losses on a short-term basis, the net 
change in groundwater storage on a long-term basis is assumed to be zero so this term 
is dropped from the equation.   

Evapotranspiration (ET)/Evaporation (E) 

Evapotranspiration and evaporation components vary based on the characteristics of the 
land surface cover (i.e., type of vegetation, soil moisture conditions, perviousness of 
surfaces, etc.).  Potential evapotranspiration (PET) refers to the water loss from a 
vegetated surface to the atmosphere under conditions of an unlimited water supply.  The 
actual rate of evapotranspiration (AET) is often less than the PET under dry conditions 
(i.e., during the summer when there is a soil moisture deficit).  In this report, the monthly 
PET and AET have been calculated using a soil-moisture balance approach, using 
average temperature data and climate information adjusted to the local latitude (refer to 
Tables G-1 and G-2, Appendix G). 

Water Surplus (R + I) 

The difference between the mean annual P and the mean annual ET is referred to as the 
water surplus.  Part of the water surplus travels across the surface of the soil as surface 
or overland runoff and the remainder infiltrates the surficial soil.   

The infiltration is comprised of two end member components:  One component that 
moves vertically downward to the groundwater table (typically referred to as percolation, 
deep infiltration or net recharge) and a second component that moves laterally through 
the shallow soils as interflow that re-emerges locally to surface (i.e., as runoff) at some 
short time following cessation of precipitation.  As opposed to the “direct” component of 
surface runoff that occurs overland during precipitation or snowmelt events, shallow 
interflow becomes an “indirect” component of runoff.  The interflow component of surface 
water runoff is not accounted for in the water balance equation cited above since it is 
often difficult to distinguish between interflow and direct (overland) runoff, but both 
interflow and direct runoff contribute to the overall surface water runoff component.   

5.1 Approach and Methodology 

Water balance calculations were completed for the subject lands using a soil-moisture 
balance approach, which assumes that soils do not release water as potential recharge 
while a soil moisture deficit exists.  During wetter periods, any excess of precipitation 
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over evapotranspiration first goes to restore soil moisture.  Once the soil moisture deficit 
is overcome, any further excess water can then pass through the soil as infiltration. 

A soil moisture storage capacity of 125 mm was selected as a representative value for 
residential lawns and soil conditions and a soil moisture storage capacity of 400 mm was 
selected for the wooded and wetland areas within the subject lands.  Table G-1 (for 
125 mm retention) and Table G-2 (for 400 mm retention) in Appendix G detail the 
monthly potential evapotranspiration calculations accounting for latitude and climate, and 
then calculates the actual evapotranspiration and water surplus components of the water 
balance based on the monthly precipitation and soil moisture conditions.   

The MECP SWM Planning and Design Manual (2003) methodology for calculating total 
infiltration based on topography, soil type and land cover was used and a corresponding 
runoff component was calculated for the soil moisture storage conditions.  The 
calculated water balance components from this table were then used to estimate the 
pre-development infiltration and runoff volumes for the subject lands.   

5.2 Water Balance Components 

The monthly water balance calculations show that a water surplus is generally available 
from January to May (Tables G-1 and G-2, Appendix G).  Infiltration occurs during 
periods when there is sufficient water available to overcome the soil moisture storage 
requirements.  In winter climates, frozen conditions may affect when the actual infiltration 
will occur, however, the monthly balance calculations show the potential volumes 
available for this water balance component.  The monthly calculations are summed to 
provide estimates of the annual water balance component values (Tables G-1 and G-2, 
Appendix G).  A summary of these values is provided in Table 2. 

Table 2:  Water Balance Component Values 
Water Balance Component Urban Lawn Wooded/Wetland Area 

Average Precipitation 858 mm/year 858 mm/year 
Actual Evapotranspiration 592 mm/year 592 mm/year 

Water Surplus 226 mm/year 226 mm/year 
Infiltration 106 mm/year 133 mm/year 

Runoff 160 mm/year 133 mm/year 

Single values are used for the water balance calculations however, the infiltration rates 
are dependent upon the hydraulic conductivity of the surficial soils which may vary over 
several orders of magnitude.  As such, the margins of error for the calculated infiltration 
and runoff component values are potentially quite large.  These margins of error are 
recognized; however, for the purposes of this assessment, the numbers used in the 
water balance calculations are considered reasonable estimates based on the site-
specific conditions and useful for comparison of pre- to post-development conditions. 
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5.3 Pre-Development Water Balance (Existing Conditions) 

The subject lands have been divided into catchment areas that drain to surface water 
features as illustrated in Figure 3.  Based on the water balance component values 
calculated in Tables G-1 and G-2 (Appendix G), an estimate of the total 
pre-development groundwater infiltration volume for each catchment within the subject 
lands area was calculated as presented in Tables G-3, G-4 and G-5, Appendix G.  In 
order to assess the runoff volumes, the runoff volumes from the subject lands draining to 
the West Tributary were calculated as presented in Table G-6, Appendix G.  For the 
North Tributary and northeast wetland area runoff from the portion of the surface water 
catchment west of Bayview Avenue (extending outside of the subject lands) (Figure 3) 
was calculated as presented in Tables G-7 and G-8.  The summary of the pre-
development infiltration and runoff volumes are provided below in Table 3. 

Table 3:  Summary of Pre-Development Infiltration Values 

Surface Water 
(Catchment) 

Infiltration 
Catchment 
Area (ha) 

Pre-Development 
Infiltration 

Volume (m3/year) 

Runoff 
Catchment 
Area (ha)* 

Pre-Development 
Runoff Volume 

(m3/year) 
West Tributary 

(101) 2.37 2,928 2.38 3,540 

North Tributary 
(102) 8.16 7,162 11.35 27,438 

NE Wetland 
(103) 1.75 2,169 3.27 6,987 

“*” the runoff catchment includes all upstream catchment area to the feature 

5.4 Potential Urban Development Impacts to Water Balance 

Development of an area affects the natural water balance.  The most significant 
difference is the addition of impervious surfaces as a type of surface cover (i.e., roads, 
parking lots, driveways, and rooftops).  Impervious surfaces prevent infiltration of water 
into the soils and the removal of the vegetation removes the evapotranspiration 
component of the natural water balance.  The evaporation component from impervious 
surfaces is relatively minor (estimated to be 10% to 20% of precipitation) compared to 
the evapotranspiration component that occurs with vegetation (about 69% of 
precipitation in the study area).  So, the net effect of the construction of impervious 
surfaces is that most of the precipitation that falls onto impervious surfaces becomes 
surplus water and direct runoff, and the infiltration is reduced.  

A calculation of the potential water surplus for impervious areas is shown at the bottom 
of Table G-1 (Appendix G).  For the purposes of the calculations in this study, the 
evaporation from impervious surfaces has been estimated to be 15% of precipitation.  
The remaining 85% of the precipitation that falls on impervious surfaces is assumed to 
become runoff.  Therefore, assuming an evaporation/loss from impervious surfaces of 
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15% of the precipitation, there is a potential water surplus from impervious areas of 
729 mm/year. 

It is noted that the proposed development will be serviced by municipal water supply and 
waste water services.  Therefore, there will be no impact on the water balance and local 
groundwater or surface water quantity and quality conditions related to any on-site 
groundwater supply pumping or disposal of septic effluent.   

5.5 Post-Development Water Balance with No Mitigation 

In order to assess the potential development impact on infiltration and runoff, the post-
development infiltration volumes have been calculated for the catchment areas for the 
West Tributary (Catchment 101), the northern Tributary (Catchment 102) and the 
northeast wetland (Catchment 103) on Tables G-3, G-4 and G-5, respectively.  For these 
calculations, it was assumed that the post-development groundwater catchment to these 
features would not change from the pre-development catchments.  Refer to Figure 3 for 
pre-development catchment areas used overlain on the development concept plan.  In 
order to calculate the post-development runoff volumes, the post-development drainage 
catchments were used, as shown on Figure 12.  The post development runoff volumes 
have been calculated for the same features on Tables G-6, G-7 and G-9, respectively.  
These calculations assume no LID measures for stormwater management are in place.   

The total areas for the proposed land use in each catchment have been estimated based 
on the proposed redevelopment concept.  The infiltration and runoff components for the 
post-development land uses have been calculated using the MECP SWM Planning and 
Design Manual (2003) methodology based on topography, soil type and land cover as 
shown on Tables G-1 and G-2 in Appendix G.  The total calculated post-development 
infiltration and runoff volumes (without mitigation) and percent change from the 
pre-development scenario are summarized in Table 4 below. 

Table 4:  Summary of Post-Development Infiltration and Runoff Volumes Without 
Mitigation 

Surface Water 
Catchment 

Estimated 
Infiltration Volume 

(m3/year) 

% Change 
from Pre-

Development 

Estimated 
Runoff Volume 

(m3/year) 

% Change 
from Pre-

Development 
West Tributary 2,261 -23% 3,479 -2% 
North Tributary 3,624 -49% 52,151 190% 
NE Wetland 2,145 -1% 5,949 -15% 

5.6 Water Balance Mitigation Strategies 

The proposed LID measures were developed in conjunction with SCS and are indicated 
in the Functional Servicing and Stormwater Management Report (2021) for the subject  
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lands.  Based on preliminary design information from SCS, it is our understanding that 
the proposed LID measures will include, but may not be limited to: 

• Directing roof leaders from select detached homes to grassed areas; 
• Rear yard infiltration trenches; and   
• Bioswales.  

The depth to groundwater table below existing ground based on seasonal high 
groundwater elevations is shown on Figure 13.  It is noted that the interpreted 
groundwater conditions show the seasonally high groundwater levels to be quite shallow 
in the topographic lows on the subject lands.  The depth to groundwater should be 
re-evaluated based on detailed final grading plans.  Also, as discussed in Section 3.3, 
seasonal groundwater level fluctuations ranging between about 1 m and 5 m have been 
observed.  As such, trenches may be feasible in most areas recognizing that their 
function may be seasonal.  

The trenches will be completed in silty clay, which, as discussed in Section 2.6 is 
expected to have a hydraulic conductivity of 10-6 cm/s to 10-7 cm/s, which corresponds 
with an infiltration rate of 12 mm/hour (based on Table C1 in Appendix C: Credit Valley 
Conservation and Toronto and Region Conservation Authority Low Impact Development 
Stormwater Management Planning and Design Guide document, 2010).     

Based on the preliminary LID strategy provided by SCS calculations have been 
completed to assess the potential effectiveness of the proposed LID measures on 
reducing the infiltration deficit as shown on Tables G-9 (West Tributary), G-10 (North 
Tributary) and G-11 (NE Wetland) in Appendix G.  Comparing the pre-development 
infiltration volumes to the post-development infiltration volumes with LID measures in 
place, the calculations suggest that the pre-development infiltration volumes for the 
catchments within the subject lands may be maintained or exceeded by implementing 
the proposed LID strategy.  The estimated infiltration volumes with the implementation of 
the proposed LID strategy are summarized below in Table 5. 

Table 5:  Summary of Pre- and Post-Development Infiltration (with LID Measures) 

Surface Water 
Catchment  

Estimated Infiltration Volume 
(m3/year) 

Change in 
Infiltration  
 (m3/year) Existing Post-Development 

West Tributary 
(101) 

2,928 4,611 +1,683 

North Tributary 
(102) 

7,162 14,288 +7,126 

NE Wetland (103) 2,169 2,538 +370 

Calculations have also been completed to assess the impact of the proposed LID 
measures on runoff to the features as shown on Tables G-12 (West Tributary) and G-13 
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(North Tributary) in Appendix G.  There are no LID measures proposed for the NE 
wetland post-development Catchment 103.  

The estimated runoff volumes for the surface water catchments with the implementation 
of the proposed LID strategy are summarized below in Table 6. 

Table 6:  Summary of Pre- and Post-Development Runoff (with LID Measures) 

Surface Water 
Catchment 

Estimated  
Runoff Volume (m3/year) 

Change in 
Runoff 

(m3/year) 

Change in 
Runoff (%) Existing Post-Development 

West Tributary 3,540 1,941 -1,599 -45%
North Tributary 27,438 39,524 +12,086 144% 

NE Wetland 6,987 5,949 -1,038 -15%

Comparing the pre-development runoff volumes to the post-development runoff volumes 
with LID measures in place, indicate a decrease in runoff to the West Tributary and 
NE Wetland and an increase in runoff to the North Tributary.  

6.0 Development Considerations 

6.1 Construction Below the Water Table 

Based on groundwater level data collected as part of this study, the water table on the 
subject lands ranges from above grade to greater than 4 m below ground surface.  
Should excavations during construction of servicing extend below the water table the 
local soils may need to be dewatered.  Due to the low hydraulic conductivity of the 
surficial soils significant groundwater flows are not anticipated.   

The construction of buried services below the water table has the potential to capture 
and redirect groundwater flow through more permeable fill materials typically placed in 
the base of excavations.  Groundwater may also infiltrate into joints in storm sewers and 
manholes.  Over the long-term, these impacts can lower the groundwater table across 
the development area.  To mitigate this effect, services to be installed below the water 
table should be constructed to prevent redirection of groundwater flow.  This will involve 
the use of anti-seepage collars or clay plugs surrounding the pipes to provide barriers to 
flow and prevent groundwater flow along granular bedding material and erosion of the 
backfill materials. 

Should excavations below the water table be required during construction, dewatering of 
may be required.  The undertaking of dewatering according to industry standards and in 
accordance with a MECP processes will ensure that adequate attention is paid to 
potential adverse impacts to the environment.  Currently the MECP allows for 
construction dewatering of less than 400,000 L/d to proceed under the Environmental 
Activity Sector Registry (EASR) process.  If dewatering is to be above this threshold, 
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~271.9

~268.5

~267.8

~263.8

20.9

20.8

20.7

19.8

19.5

18.8

21.5

21.0

20.7

~ 175 mm TOPSOIL over
FILL: silty clay, trace sand, brown,
moist (reworked parent material)

TOPSOIL

SILTY CLAY: trace sand, silt
partings, brown, moist, stiff

- Becoming grey, wet, hard

END OF BOREHOLE
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~275.4

~267.4

20.5

19.7

20.4

19.8

21.1

20.1

~ 175 mm TOPSOIL over
SILTY CLAY: trace sand, silt
partings, brown, moist, stiff to very stiff

- Becoming grey, wet, firm to stiff
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~275.2

~273.1

~267.1

20.6

21.5

19.8

20.4

20.2

20.0

~ 125 mm TOPSOIL over
FILL: brown silty clay, trace sand,
trace gravel, occasional rootlets, moist

SILTY CLAY: trace sand, silt
partings, brown, moist, stiff

- Becoming wet, firm

- Becoming grey, soft
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~275.5

~267.4

21.6

20.4

21.8

20.5

20.8

21.1

19.6

~ 125 mm TOPSOIL over
SILTY CLAY: trace sand, silt
partings, brown, moist, stiff to very stiff

- Trace gravel

- Becoming grey

- Becoming wet

- Becoming firm
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~277.8

~269.7

20.8

20.8

21.3

20.0

20.4

20.4

19.9

~ 150 mm TOPSOIL over
SILTY CLAY: trace sand, silt
partings, brown, moist, stiff to hard

- Becoming grey, wet, soft

END OF BOREHOLE
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~276.2

~275.6

~268.1

20.0

20.5

2.2

21.3

20.8

20.7

20.8

20.9

~ 175 mm TOPSOIL over
FILL: ~ 100 mm brown silty sand over
brown silty clay (reworked parent
material), moist
SILTY CLAY: trace sand, silt
partings, brown, moist, stiff to very stiff

- Becoming grey, wet

- Becoming firm
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~277.7

~276.8

~269.7

20.0

19.0

20.0

21.1

20.5

21.0

~ 225 mm TOPSOIL over
FILL: mix of silty clay and topsoil,
brown to dark brown, moist

SILTY CLAY: trace sand, silt
partings, brown, moist stiff to hard

- Becoming grey, wet, firm
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~277.7

~277.5

22.5

20.5

21.3

20.9

20.1

TOPSOIL: ~ 250 mm

FILL: clayey silt to silty clay, trace
sand, brown, moist (reworked parent
material)

SILTY CLAY: trace sand, trace
gravel, brown, moist, firm to very stiff

- grey, wet
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This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information suitable for a
geotechnical assessment of the subsurface conditions.  Borehole data requires interpretation by R. J. Burnside & Associates Limited personnel
before use by others.
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This borehole log was prepared for hydrogeological and/or environmental purposes and does not necessarily contain information suitable for a
geotechnical assessment of the subsurface conditions.  Borehole data requires interpretation by R. J. Burnside & Associates Limited personnel
before use by others.
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Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: MW1, SS6

Terrapex Figure

0.0293 0.0128 0.0100 0.0057 0.0023 0.0015 1.77 8.77

SILT some clay trace sand

CA20069 R. J. Burnside & Associates Ltd
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Particle Size Distribution Report

Laboratory Testing RJB # 300052893



Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH2d, SS3

Terrapex Figure

0.0803 0.0084 0.0052 0.0022

CLAYEY SILT some sand trace gravel

CA20069 R. J. Burnside & Associates Ltd
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Tested By: AM Checked By: DM

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:

Project:

Sample Number: BH2d, SS10

Terrapex Figure

0.0155 0.0076 0.0061 0.0030

CLAYEY SILT trace sand

CA20069 R. J. Burnside & Associates Ltd
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HYDRAULIC CONDUCTIVITY TEST AT BH2S- SCREENED IN SILTY CLAY

PROJECT INFORMATION

Company:  R.J Burnside & Associates Ltd.
Project:  300052893
Location:  Archerhill Court, Aurora
Test Well:  BH2s
Test Date:  April 27, 2021

AQUIFER DATA

Saturated Thickness:  594. cm Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH2)

Initial Displacement:  85.1 cm Static Water Column Height:  594. cm
Total Well Penetration Depth:  594. cm Screen Length:  304. cm
Casing Radius:  2.54 cm Well Radius:  7.62 cm

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 2.936E-6 cm/sec y0 = 80.04 cm
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HYDRAULIC CONDUCTIVITY TEST AT BH5- SCREENED IN SILTY CLAY

PROJECT INFORMATION

Company:  R.J Burnside & Associates Ltd.
Project:  300052893
Location:  Archerhill Court, Aurora
Test Well:  BH5
Test Date:  April 27, 2021

AQUIFER DATA

Saturated Thickness:  697. cm Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH5)

Initial Displacement:  39. cm Static Water Column Height:  697. cm
Total Well Penetration Depth:  697. cm Screen Length:  304. cm
Casing Radius:  2.54 cm Well Radius:  7.62 cm

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 0.0001841 cm/sec y0 = 36.62 cm
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HYDRAULIC CONDUCTIVITY TEST AT BH6- SCREENED IN SILTY CLAY

PROJECT INFORMATION

Company:  R.J Burnside & Associates Ltd.
Project:  300052893
Location:  Archerhill Court, Aurora
Test Well:  BH6
Test Date:  April 27, 2021

AQUIFER DATA

Saturated Thickness:  427. cm Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (BH6)

Initial Displacement:  244. cm Static Water Column Height:  427. cm
Total Well Penetration Depth:  427. cm Screen Length:  304. cm
Casing Radius:  2.54 cm Well Radius:  7.62 cm

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 9.362E-7 cm/sec y0 = 139.7 cm
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HYDRAULIC CONDUCTIVITY TEST AT BH2D - SCREENED IN SILTY CLAY

PROJECT INFORMATION

Company:  R.J. Burnside & Associates
Client:  Archerhill
Project:  300052893
Location:  Aurora, ON
Test Well:  BH2d
Test Date:  June 2, 2021

AQUIFER DATA

Saturated Thickness:  851. cm Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (BH2d)

Initial Displacement:  564. cm Static Water Column Height:  851. cm
Total Well Penetration Depth:  851. cm Screen Length:  152. cm
Casing Radius:  2.54 cm Well Radius:  7.62 cm

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 8.2E-6 cm/sec y0 = 550.3 cm
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HYDAULIC CONDUCTIVITY TEST AT MW1 - SCREENED IN SILTY CLAY

PROJECT INFORMATION

Company:  R.J. Burnside & Associates
Client:  Archerhill
Project:  300052893
Location:  Aurora, ON
Test Well:  MW1
Test Date:  June 2, 2021

AQUIFER DATA

Saturated Thickness:  906. cm Anisotropy Ratio (Kz/Kr):  0.1

WELL DATA (MW1)

Initial Displacement:  362. cm Static Water Column Height:  907. cm
Total Well Penetration Depth:  759. cm Screen Length:  152. cm
Casing Radius:  2.54 cm Well Radius:  7.62 cm

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Hvorslev

K  = 0.001 cm/sec y0 = 106.7 cm
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Table D-1:

Groundwater Elevations

MW1 6.01 271.98 - - - - - - 2.07 269.91 2.53 269.45 2.50 269.48

BH2s 7.55 275.69 2.24 273.45 2.49 273.20 1.62 274.07 1.80 273.89 2.80 272.89 4.32 271.37

BH2d 11.94 275.61 - - - - - - 2.65 272.96 3.24 272.37 4.37 271.24

BH5 7.19 277.96 0.67 277.29 0.44 277.52 0.56 277.40 0.88 277.08 1.91 276.05 5.25 272.71

BH6 7.54 276.34 3.55 272.79 1.59 274.75 3.17 273.17 3.39 272.95 3.79 272.55 5.35 270.99

BH101 16.93 277.99 - - - - - - - - -0.40 278.39 5.76 272.23

PZ1s 1.17 269.91 - - - - 0.85 269.06 0.20 269.71 0.05 269.86 -0.07 269.98

PZ1d 1.76 269.91 - - - - 1.15 268.76 -0.03 269.94 -0.02 269.93 -0.12 270.03

PZ2s 1.06 261.35 - - - - 1.06 260.29 0.15 261.20 0.22 261.13 0.30 261.05

PZ2d 1.24 261.31 - - - - 1.24 260.07 0.15 261.16 0.15 261.16 0.08 261.23

Notes:

mbgl - metres below ground level

masl - metres above sea level

"-" data unavailable

Underlined - elevations from Exp. borehole logs
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R.J. Burnside & Associates Limited

300052893 Page 1 of 1 Table D-1



R.J. Burnside & Associates Limited

300052893 Figure  D-1
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Groundwater Elevations
MW1 (Well Depth: 6.0 m, Screened in Silty Clay) 

Precipitation MW1 Manual Levels

Ground Elevation (271.98 masl)
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R.J. Burnside & Associates Limited 

300052893 Figure D-2
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R.J. Burnside & Associates Limited

300052893 Figure  D-3
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R.J. Burnside & Associates Limited

300052893 Figure  D-4
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R.J. Burnside & Associates Limited

300052893 Figure  D-5
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R.J. Burnside & Associates Limited 

300052893 Figure D-6
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R.J. Burnside & Associates Limited 

300052893 Figure D-7
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WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court
Aurora, Ontario

Project #: 300052893

Potential Evapotranspiration Calculation JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

Average Temperature (Degree C) -7.4 -6.1 -1.5 6 12.5 17.7 20.5 19.6 15.3 8.6 2.2 -3.7 7.0

Heat index: i = (t/5)
1.514 0.00 0.00 0.00 1.32 4.00 6.78 8.47 7.91 5.44 2.27 0.29 0.00 36.5

Unadjusted Daily Potential Evapotranspiration U (mm) 0.00 0.00 0.00 27.29 59.98 87.11 101.97 97.18 74.50 40.15 9.30 0.00 497

Adjusting Factor  for U (Latitude 44
o
 01' N) 0.81 0.82 1.02 1.13 1.27 1.29 1.3 1.2 1.04 0.95 0.8 0.76

Adjusted Potential Evapotranspiration PET (mm) 0 0 0 31 76 112 133 117 77 38 7 0 592

COMPONENTS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

Precipitation (P) 52 46 51 65 87 85 86 88 84 73 85 56 858

Potential Evapotranspiration (PET) 0 0 0 31 76 112 133 117 77 38 7 0 592

P - PET 52 46 51 34 11 -28 -46 -28 7 35 77 56 266

Change in Soil Moisture Storage 0 0 0 0 0 -28 -46 -28 7 35 60 0 0

Soil Moisture Storage max 125 mm 125 125 125 125 125 97 51 23 30 65 125 125

Actual Evapotranspiration (AET) 0 0 0 31 76 112 133 117 77 38 7 0 592

Soil Moisture Deficit max 125 mm 0 0 0 0 0 28 74 102 95 60 0 0

Water Surplus - available for infiltration or runoff 52 46 51 34 11 0 0 0 0 0 17 56 266

Potential Infiltration (based on MOE metholodogy*; independent 

of temperature)
21 18 20 14 4 0 0 0 0 0 7 22 106

Potential Direct Surface Water Runoff (independent of 

temperature)
31 28 31 20 7 0 0 0 0 0 10 33 160

IMPERVIOUS AREA WATER SURPLUS

Precipitation (P) 858 mm/year

Potential Evaporation (PE) from impervious areas (assume 15%)
129 mm/year

P-PE (surplus available for runoff from impervious areas) 729 mm/year

Assume January storage is 100% of Soil Moisture Storage
Soil Moisture Storage 125 mm <-- See "Water Holding Capacity" values in Table 3.1, MOE SWMPDM, 2003

*MOE SWM infiltration calculations

topography - hilly land 0.1 <-- Infiltration Factors from the bottom section of Table 3.1, MOE SWMPDM, 2003

soils - silt loam soils 0.2 <-- Infiltration Factors from the bottom section of Table 3.1, MOE SWMPDM, 2003

cover - urban lawn 0.1 <-- Infiltration Factors from the bottom section of Table 3.1, MOE SWMPDM, 2003
Infiltration factor 0.4

Latitude of site (or climate station) 44
O
 N.

TABLE G-1

Pre- and Post-Development Monthly Water Balance Components

Based on Thornthwaite's Soil Moisture Balance Approach with a Soil Moisture Retention of 125 mm (urban lawn in silt loam soils)

Climate data from King Smoke Tree Climate Station (1981 - 2010)



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court
Aurora, Ontario

Project #: 300052893

Potential Evapotranspiration Calculation JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

Average Temperature (Degree C) -7.4 -6.1 -1.5 6 12.5 17.7 20.5 19.6 15.3 8.6 2.2 -3.7 7.0

Heat index: i = (t/5)
1.514 0.00 0.00 0.00 1.32 4.00 6.78 8.47 7.91 5.44 2.27 0.29 0.00 36.5

Unadjusted Daily Potential Evapotranspiration U (mm) 0.00 0.00 0.00 27.29 59.98 87.11 101.97 97.18 74.50 40.15 9.30 0.00 497

Adjusting Factor  for U (Latitude 44
o
 01' N) 0.81 0.82 1.02 1.13 1.27 1.29 1.3 1.2 1.04 0.95 0.8 0.76

Adjusted Potential Evapotranspiration PET (mm) 0 0 0 31 76 112 133 117 77 38 7 0 592

COMPONENTS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

Precipitation (P) 52 46 51 65 87 85 86 88 84 73 85 56 858

Potential Evapotranspiration (PET) 0 0 0 31 76 112 133 117 77 38 7 0 592

P - PET 52 46 51 34 11 -28 -46 -28 7 35 77 56 266

Change in Soil Moisture Storage 0 0 0 0 0 -28 -46 -28 7 35 60 0 0

Soil Moisture Storage max 400 mm 400 400 400 400 400 372 326 298 305 340 400 400

Actual Evapotranspiration (AET) 0 0 0 31 76 112 133 117 77 38 7 0 592

Soil Moisture Deficit max 400 mm 0 0 0 0 0 28 74 102 95 60 0 0

Water Surplus - available for infiltration or runoff 52 46 51 34 11 0 0 0 0 0 17 56 266

Potential Infiltration (based on MOE metholodogy*; independent 

of temperature)
26 23 26 17 5 0 0 0 0 0 8 28 133

Potential Direct Surface Water Runoff (independent of 

temperature)
26 23 26 17 5 0 0 0 0 0 8 28 133

IMPERVIOUS AREA WATER SURPLUS

Precipitation (P) 858 mm/year

Potential Evaporation (PE) from impervious areas (assume 15%)
129 mm/year

P-PE (surplus available for runoff from impervious areas) 729 mm/year

Assume January storage is 100% of Soil Moisture Storage
Soil Moisture Storage 400 mm <-- See "Water Holding Capacity" values in Table 3.1, MOE SWMPDM, 2003

*MOE SWM infiltration calculations

topography - hilly land 0.1 <-- Infiltration Factors from the bottom section of Table 3.1, MOE SWMPDM, 2003

soils - silt loam soils 0.2 <-- Infiltration Factors from the bottom section of Table 3.1, MOE SWMPDM, 2003

cover - woodland 0.2 <-- Infiltration Factors from the bottom section of Table 3.1, MOE SWMPDM, 2003
Infiltration factor 0.5

Latitude of site (or climate station) 44
O
 N.

TABLE G-2

Pre- and Post-Development Monthly Water Balance Components

Based on Thornthwaite's Soil Moisture Balance Approach with a Soil Moisture Retention of 400 mm (woodland in silt loam soils)

Climate data from King Smoke Tree Climate Station (1981 - 2010)



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total 

Infiltration 

Volume (m
3
/a) 

Residential 7,690 0.04 300 0.729 219 7,390 0.160 1,180 0.106 787 787

NHS 16,100 0.00 0 0.729 0 16,100 0.133 2,142 0.133 2,142 2,142

TOTAL PRE-

DEVELOPMENT 
23,790 300 219 23,490 3,322 2,928 2,928

Residential 11,590 0.48 5,600 0.729 4,083 5,990 0.160 956 0.106 638 638

NHS 12,200 0.00 0 0.729 0 12,200 0.133 1,623 0.133 1,623 1,623

TOTAL POST-

DEVELOPMENT 
23,790 5,600 4,083 18,190 2,579 2,261 2,261

23

23% reduction in 

infiltration

* data provided by SCS Consulting To balance pre- to post-, 

** figures from Tables G-1 and G-2 the infiltration target (m
3
/a)= 668 m

3
/a

TABLE G-3

Water Balance - Existing Conditions and Post-Development (with no SWM/LID measures in place)                                                                                                                     

West Tributary (Catchment 101)    

Existing Land Use

Post-Development Land Use 

% Change from Pre to Post 

Effect of development (with no mitigation)



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total 

Infiltration 

Volume (m
3
/a) 

Residential 76,300 0.20 15,630 0.729 11,395 60,670 0.160 9,686 0.106 6,457 6,457

NHS 5,300 0.00 0 0.729 0 5,300 0.133 705 0.133 705 705

TOTAL PRE-

DEVELOPMENT 
81,600 15,630 11,395 65,970 10,391 7,162 7,162

Residential 72,950 0.68 49,710 0.729 36,241 23,240 0.160 3,710 0.106 2,473 2,473

NHS 8,650 0.00 0 0.729 0 8,650 0.133 1,151 0.133 1,151 1,151

TOTAL POST-

DEVELOPMENT 
81,600 49,710 36,241 31,890 4,861 3,624 3,624

49

49% reduction in 

infiltration

* data provided by SCS Consulting To balance pre- to post-, 

** figures from Tables G-1 and G-2 the infiltration target (m
3
/a)= 3,538 m

3
/a

Effect of development (with no mitigation)

TABLE G-4

Water Balance - Existing Conditions and Post-Development (with no SWM/LID measures in place)                                                                                                                                               

North Tributary (Catchment 102)        

Existing Land Use

Post-Development Land Use 

% Change from Pre to Post 



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total 

Infiltration 

Volume (m
3
/a) 

Residential 6,000 0.00 0 0.729 0 6,000 0.160 958 0.106 639 639

NHS 11,500 0.00 0 0.729 0 11,500 0.133 1,530 0.133 1,530 1,530

TOTAL PRE-

DEVELOPMENT 
17,500 0 0 17,500 2,488 2,169 2,169

Residential 6,100 0.03 200 0.729 146 5,900 0.160 942 0.106 628 628

NHS 11,400 0.00 0 0.729 0 11,400 0.133 1,517 0.133 1,517 1,517

TOTAL POST-

DEVELOPMENT 
17,500 200 146 17,300 2,459 2,145 2,145

1.1

1% reduction in 

infiltration

* data provided by SCS Consulting To balance pre- to post-, 

** figures from Tables G-1 and G-2 the infiltration target (m
3
/a)= 24 m

3
/a

Effect of development (with no mitigation)

TABLE G-5

Water Balance - Existing Conditions and Post-Development (with no SWM/LID measures in place)                                                                                                                                      

North East Wetland (Catchment 103 )     

Existing Land Use

Post-Development Land Use 

% Change from Pre to Post 



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total Runoff 

Volume 

(m
3
/a)

Residential 7,690 0.04 300 0.729 219 7,390 0.160 1,180 0.106 787 1,399

NHS 16,100 0.00 0 0.729 0 16,100 0.133 2,142 0.133 2,142 2,142

TOTAL PRE-

DEVELOPMENT 
23,790 300 219 23,490 3,322 2,928 3,540

Residential 5,100 0.36 1,830 0.729 1,334 3,270 0.160 522 0.106 348 1,856

NHS 12,200 0.00 0 0.729 0 12,200 0.133 1,623 0.133 1,623 1,623

TOTAL POST-

DEVELOPMENT 
17,300 1,830 1,334 15,470 2,145 1,971 3,479

2

2% reduction in 

runoff

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Change in runoff (m
3
/a)= -61

Effect of development (with no mitigation)

TABLE G-6

Existing Land Use - Catchment 101

Post-Development Land Use  - Catchment 202

% Change from Pre to Post 

Water Balance - Existing Conditions and Post-Development with Mitigation                                                                                                                                                                                         

West Tributary  (Surface Water Catchments 101 and 202)      



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use**

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total Runoff 

Volume 

(m
3
/a)

Residential 76,300 0.20 15,630 0.729 11,395 60,670 0.160 9,686 0.106 6,457 21,081

NHS 31,800 0.00 0 0.729 0 31,800 0.133 4,231 0.133 4,231 4,231

Residential - North 

Development
5,400 0.41 2,220 0.729 1,618 3,180 0.160 508 0.106 338 2,126

TOTAL PRE-

DEVELOPMENT 
113,500 17,850 13,013 95,650 14,424 11,026 27,438

Residential 86,050 0.65 55,540 0.729 40,491 30,510 0.160 4,871 0.106 3,247 45,362

NHS 35,050 0.00 0 0.729 0 35,050 0.133 4,663 0.133 4,663 4,663

Residential - North 

Development
5,400 0.41 2,220 0.729 1,618 3,180 0.160 508 0.106 338 2,126

TOTAL POST-

DEVELOPMENT 
126,500 57,760 42,110 68,740 10,042 8,249 52,151

190

1.9 times 

increase in 

runoff

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Change in runoff (m
3
/a)= 24,714

Effect of development (with no mitigation)

TABLE G-7

Existing Land Use - Catchment 102

Post-Development Land Use  - Catchment 203

% Change from Pre to Post 

Water Balance - Existing Conditions and Post-Development (with no SWM/LID measures in place)                                                                                                                                               

North Tributary (Surface Water Catchments 102 and 203 )     



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total Runoff 

Volume 

(m
3
/a)

Residential 6,000 0.00 0 0.729 0 6,000 0.160 958 0.106 639 958

NHS 21,130 0.00 0 0.729 0 21,130 0.133 2,811 0.133 2,811 2,811

Residential - North 

Development
2,100 0.30 620 0.729 452 1,480 0.160 236 0.106 158 688

Bayview Road 3,470 1.00 3,470 0.729 2,530 0 0.160 0 0.106 0 2,530

TOTAL PRE-

DEVELOPMENT 
32,700 4,090 2,982 28,610 4,005 3,607 6,987

Residential 0 0.00 0 0.729 0 0 0.160 0 0.106 0 0

NHS 20,530 0.00 0 0.729 0 20,530 0.133 2,731 0.133 2,731 2,731

Bayview Road 3,470 1.00 3,470 0.729 2,530 0 0.160 0 0.106 0 2,530

Residential - North 

Development
2,100 0.30 620 0.729 452 1,480 0.160 236 0.106 158 688

TOTAL POST-

DEVELOPMENT 
26,100 4,090 2,982 22,010 2,968 2,889 5,949

15

15% reduction 

in runoff

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Change in runoff (m
3
/a)= -1,038

Effect of development (with no mitigation)

TABLE G-8

Existing Land Use - Pre-Catchment 103

Post-Development Land Use  - Post-Catchment 103

% Change from Pre to Post 

Water Balance - Existing Conditions and Post-Development (with no SWM/LID measures in place)                                                                                                                                                                                                            

North East Wetland (Surface Water Catchments 103 )     



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total 

Infiltration 

Volume (m
3
/a) 

7,690 0.04 300 0.729 219 7,390 0.160 1,180 0.106 787 787

16,100 0.00 0 0.729 0 16,100 0.133 2,142 0.133 2,142 2,142

23,790 300 219 23,490 3,322 2,928 2,928

Directly Connected Impervious 2,000 1.00 2,000 0.729 1,458 0 0.160 0 0.106 0 0

Roofs (directed to pervious areas) - silt and 

clay/till soils (assume 25% of runoff volume 

infiltrates
a
; excess runoff to storm)

550 1.00 550 0.729 401 0 0.160 0 0.106 0 100

Impervious to Bioswale 500 1.00 500 0.729 365 0 0.160 0 0.106 0 0

Pervious to Bioswale 180 0.00 0 0.729 0 180 0.160 29 0.106 19 19

Bioswale - assume designed to accommodate 

17.2 mm storm; 17.2 mm storms account for 

approximately 85% of total rainfall
b 

(73% of total 

precipitation); so assume 73% of runoff total 

from areas directed to bioswale will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 287 287

Impervious to Rear Yard Infiltration Trench 2,400 1.00 2,400 0.729 1,750 0 0.160 0 0.106 0 0

Pervious to Rear Yard Infiltration Trench 4,100 0.00 0 0.729 0 4,100 0.160 655 0.106 436 436

Rear Yard Infiltration Trench - assume designed 

to accommodate 25 mm storm ; 25 mm storms 

account for approximately 95% of total rainfall
b 

(81% of total precipitation); so assume 81% of 

runoff total from areas directed to infiltration 

trench will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 1,947 1,947

Remaining Pervious 1,860 0.00 0 0.729 0 1,860 0.160 297 0.106 198 198

12,200 0.00 0 0.729 0 12,200 0.133 1,623 0.133 1,623 1,623

23,790 5,450 3,973 18,340 2,603 4,511 4,611

-57

57% increase in 

infiltration

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Increase in infiltration with LIDs (m
3
/a)= 1,683

a
 based on estimation in the  LID SWM Planning and Design Guide (CVC & TRCA, 2010) for hydrologic groups C & D

b
 based on the Toronto Wet Weather Flow Management Guidelines (City of Toronto,  2006)

TOTAL PRE-DEVELOPMENT 

Post-Development Land Use 

Residential

NHS

TOTAL POST-DEVELOPMENT 

% Change from Pre to Post 

Effect of development (with no mitigation)

TABLE G-9

Water Balance - Existing Conditions and Post-Development with Mitigation                                                                                                                                                                                                                                                            

West Tributary (Catchment 101 )     

Existing Land Use

Residential

NHS



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total 

Infiltration 

Volume (m
3
/a) 

76,300 0.20 15,630 0.729 11,395 60,670 0.160 9,686 0.106 6,457 6,457

5,300 0.00 0 0.729 0 5,300 0.133 705 0.133 705 705

81,600 15,630 11,395 65,970 10,391 7,162 7,162

Directly Connected Impervious 19,090 1.00 19,090 0.729 13,917 0 0.160 0 0.106 0 0

Roofs (directed to pervious areas) - silt and 

clay/till soils (assume 25% of runoff volume 

infiltrates
a
; excess runoff to storm)

20,570 1.00 20,570 0.729 14,996 0 0.160 0 0.106 0 3,749

Impervious to Bioswale 2,500 1.00 2,500 0.729 1,823 0 0.160 0 0.106 0 0

Pervious to Bioswale 2,900 0.00 0 0.729 0 2,900 0.160 463 0.106 309 309

Bioswale - assume designed to accommodate 

17.2 mm storm; 17.2 mm storms account for 

approximately 85% of total rainfall
b 

(73% of total 

precipitation); so assume 73% of runoff total 

from areas directed to bioswale will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 1,668 1,668

Impervious to Rear Yard Infiltration Trench 7,980 1.00 7,980 0.729 5,818 0 0.160 0 0.106 0 0

Pervious to Rear Yard Infiltration Trench 4,480 0.00 0 0.729 0 4,480 0.160 715 0.106 477 477

Rear Yard Infiltration Trench - assume designed 

to accommodate 25 mm storm ; 25 mm storms 

account for approximately 95% of total rainfall
b 

(81% of total precipitation); so assume 81% of 

runoff total from areas directed to infiltration 

trench will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 5,292 5,292

Remaining Pervious 15,430 0.00 0 0.729 0 15,430 0.160 2,463 0.106 1,642 1,642

8,650 0.00 0 0.729 0 8,650 0.133 1,151 0.133 1,151 1,151

81,600 50,140 36,554 31,460 4,792 10,539 14,288

-99

99% increase in 

infiltration

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Increase in infiltration with LIDs (m
3
/a)= 7,126

a
 based on estimation in the  LID SWM Planning and Design Guide (CVC & TRCA, 2010) for hydrologic groups C & D

b
 based on the Toronto Wet Weather Flow Management Guidelines (City of Toronto,  2006)

Post-Development Land Use 

Residential

NHS

TOTAL POST-DEVELOPMENT 

% Change from Pre to Post 

Effect of development (with no mitigation)

TOTAL PRE-DEVELOPMENT 

TABLE G-10

Water Balance - Existing Conditions and Post-Development with Mitigation                                                                                                                                                                                                                                                            

North Tributary (Catchments 102 )     

Existing Land Use

Residential

NHS



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total 

Infiltration 

Volume (m
3
/a) 

6,000 0.00 0 0.729 0 6,000 0.160 958 0.106 639 639

11,500 0.00 0 0.729 0 11,500 0.133 1,530 0.133 1,530 1,530

17,500 0 0 17,500 2,488 2,169 2,169

Directly Connected Impervious 190 1.00 190 0.729 139 0 0.160 0 0.106 0 0

Roofs (directed to pervious areas) - silt and 

clay/till soils (assume 25% of runoff volume 

infiltrates
a
; excess runoff to storm)

0 1.00 0 0.729 0 0 0.160 0 0.106 0 0

Impervious to Bioswale 0 1.00 0 0.729 0 0 0.160 0 0.106 0 0

Pervious to Bioswale 0 0.00 0 0.729 0 0 0.160 0 0.106 0 0

Bioswale - assume designed to accommodate 

17.2 mm storm; 17.2 mm storms account for 

approximately 85% of total rainfall
b 

(73% of total 

precipitation); so assume 73% of runoff total 

from areas directed to bioswale will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 0

Impervious to Rear Yard Infiltration Trench 10 1.00 10 0.729 7 0 0.160 0 0.106 0 0

Pervious to Rear Yard Infiltration Trench 3,000 0.00 0 0.729 0 3,000 0.160 479 0.106 319 319

Rear Yard Infiltration Trench - assume designed 

to accommodate 25 mm storm ; 25 mm storms 

account for approximately 95% of total rainfall
b 

(81% of total precipitation); so assume 81% of 

runoff total from areas directed to infiltration 

trench will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 394 394

Remaining Pervious 2,900 0.00 0 0.729 0 2,900 0.160 463 0.106 309 309

11,400 0.00 0 0.729 0 11,400 0.133 1,517 0.133 1,517 1,517

17,500 200 146 17,300 2,459 2,538 2,538

-17

17% increase in 

infiltration

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Increase in infiltration with LIDs (m
3
/a)= 370

a
 based on estimation in the  LID SWM Planning and Design Guide (CVC & TRCA, 2010) for hydrologic groups C & D

b
 based on the Toronto Wet Weather Flow Management Guidelines (City of Toronto,  2006)

Post-Development Land Use 

Residential

NHS

TOTAL POST-DEVELOPMENT 

% Change from Pre to Post 

Effect of development (with no mitigation)

TOTAL PRE-DEVELOPMENT 

TABLE G-11

Water Balance - Existing Conditions and Post-Development with Mitigation                                                                                                                                                                                                                                                             

North East Wetland (Catchment 103)     

Existing Land Use

Residential

NHS



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total Runoff 

Volume 

(m
3
/a)

7,690 0.04 300 0.729 219 7,390 0.160 1,180 0.106 787 1,399

16,100 0.00 0 0.729 0 16,100 0.133 2,142 0.133 2,142 2,142

23,790 300 219 23,490 3,322 2,928 3,540

Impervious to Rear Yard Infiltration 

Trench
1,830 1.00 1,830 0.729 1,334 0 0.160 0 0.106 0 253

Pervious to Rear Yard Infiltration Trench 2,140 0.00 0 0.729 0 2,140 0.160 342 0.106 228 65

Remaining Pervious 0 0.00 0 0.729 0 0 0.160 0 0.106 0 0

Rear Yard Infiltration Trench - assume 

designed to accommodate 25 mm storm; 

25 mm storms account for approximately 

95% of total rainfall
a 
(81% of total 

precipitation); so assume 81% of runoff 

total from areas directed to infiltration 

trench will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 1,065 N/A

12,200 0.00 0 0.729 0 12,200 0.133 1,623 0.133 1,623 1,623

16,170 1,830 1,334 14,340 1,965 2,915 1,941

45

45% reduction 

in runoff

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Change in runoff (m
3
/a)= -1,599

a
 based on the Toronto Wet Weather Flow Management Guidelines (City of Toronto,  2006)

Existing Land Use - Catchment 101

Post-Development Land Use  - Catchment 202

Water Balance - Existing Conditions and Post-Development with Mitigation                                                                                                                                                                                                                                               

West Tributary (Surface Water Catchments 101 and 202)      

TABLE G-12

% Change from Pre to Post 

Effect of development (with no mitigation)

Residential

NHS

TOTAL PRE-DEVELOPMENT 

Residential

TOTAL POST-DEVELOPMENT 

NHS



WATER BALANCE CALCULATIONS

Highfair Investments Inc.

Archerhill Court

Aurora, Ontario

Project #: 300052893

Approx. 

Land Area* 

(m
2
)

Estimated 

Impervious 

Fraction for 

Land Use*

Estimated 

Impervious 

Area (m
2
)

Runoff from 

Impervious 

Area** (m/a)

Runoff 

Volume 

from 

Impervious 

Area (m
3
/a)

Estimated 

Pervious 

Area (m
2
)

Runoff from 

Pervious 

Area** (m/a)

Runoff 

Volume from 

Pervious 

Area (m
3
/a)

Infiltration 

from 

Pervious 

Area** (m/a)

Infiltration 

Volume from 

Pervious Area 

(m
3
/a)

Total Runoff 

Volume 

(m
3
/a)

76,300 0.20 15,630 0.729 11,395 60,670 0.160 9,686 0.106 6,457 21,081

31,800 0.00 0 0.729 0 31,800 0.133 4,231 0.133 4,231 4,231

5,400 0.41 2,220 0.729 1,618 3,180 0.160 508 0.106 338 2,126

113,500 17,850 13,013 95,650 14,424 11,026 27,438

Directly Connected Impervious 21,280 1.00 21,280 0.729 15,514 0 0.160 0 0.106 0 15,514

Roofs (directed to pervious areas) - silt and 

clay/till soils (assume 25% of runoff volume 

infiltrates
a
; excess runoff to storm)

21,120 1.00 21,120 0.729 15,397 0 0.160 0 0.106 0 11,548

Impervious to Bioswale 4,560 1.00 4,560 0.729 3,324 0 0.160 0 0.106 0 898

Pervious to Bioswale 1,520 0.00 0 0.729 0 1,520 0.160 243 0.106 162 66

Bioswale - assume designed to accommodate 

17.2 mm storm; 17.2 mm storms account for 

approximately 85% of total rainfall
b 

(73% of total 

precipitation); so assume 73% of runoff total from 

areas directed to bioswale will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 2,604 N/A

Impervious to Rear Yard Infiltration Trench 8,560 1.00 8,560 0.729 6,241 0 0.160 0 0.106 0 1,186

Pervious to Rear Yard Infiltration Trench 10,050 0.00 0 0.729 0 10,050 0.160 1,604 0.106 1,070 305

Rear Yard Infiltration Trench - assume designed 

to accommodate 25 mm storm ; 25 mm storms 

account for approximately 95% of total rainfall
b 

(81% of total precipitation); so assume 81% of 

runoff total from areas directed to infiltration 

trench will infiltrate)

N/A N/A N/A N/A N/A N/A N/A N/A N/A 6,355 N/A

Remaining Pervious 20,160 0.00 0 0.729 0 20,160 0.160 3,218 0.106 2,146 3,218

35,050 0.00 0 0.729 0 35,050 0.133 4,663 0.133 4,663 4,663

5,400 0.41 2,220 0.729 1,618 3,180 0.160 508 0.106 338 2,126

127,700 57,740 42,095 69,960 10,236 17,337 39,524

144

1.4 times 

increase in 

runoff

* data provided by SCS Consulting

** figures from Tables G-1 and G-2 Change in runoff (m
3
/a)= 12,086

a
 based on estimation in the  LID SWM Planning and Design Guide (CVC & TRCA, 2010) for hydrologic groups C & D

b
 based on the Toronto Wet Weather Flow Management Guidelines (City of Toronto,  2006)

Effect of development (with no mitigation)

TABLE G-13

% Change from Pre to Post 

Residential

NHS

Residential - North Development

TOTAL PRE-DEVELOPMENT 

NHS

Residential - North Development

TOTAL POST-DEVELOPMENT 

Residential

Existing Land Use - Catchment 102

Post-Development Land Use  - Catchment 203

Water Balance - Existing Conditions and Post-Development with Mitigation                                                                                                                                                                                                                                                            

North Tributary (Surface Water Catchments 102 and 203 )     
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August 4, 2021 Project No. 17002-104 

 
Sent via email 
Highfair Investments Inc. 

c/o Treasure Hill  

Attn: Ms. Farah Ibrahim 

1-1681 Langstaff Road 

Vaughan, ON L4K 5T3 

 

 
Subject: Highfair Investments Inc. Development  

 Water Distribution Modeling 

 Town of Aurora, Region of York 
   
Dear Ms. Ibrahim, 

We are pleased to submit our report entitled “Highfair Investments Inc. Development Watermain Analysis” 

outlining the results of our water distribution analysis for the proposed residential development in the Town 

of Aurora, Region of York.   

 

A WaterCAD model of the immediate area was developed utilizing the design information provided to 

Municipal Engineering Solutions and a hydrant test performed by the Ontario Clean Water Agency in 

June 2021.  The findings of our analysis are summarized in the following report. 

 

We trust you find this report satisfactory.  Should you have any questions or require further clarification, 

please call. 

 

Yours truly, 

Municipal Engineering Solutions 

        

 

 

Kristin St-Jean, P.Eng. 

/KS 

 

 

 

File Location:  C:\Users\krist\Documents\Projects\17002-104 Archerhill (Highfair), Aurora\5.0 Report\17002-104 Highfair Development Watermain Analysis_20210804.docx 
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Section 1 – INTRODUCTION  
 
Municipal Engineering Solutions (“MES”) was retained by Highfair Investments Inc. to conduct a hydraulic water analysis 
for the proposed development located on Archerhill Court, north of Vandorf Sideroad and west of Bayview Avenue in the 
Town of Aurora (Region of York). As part of this hydraulic assessment MES was requested to undertake the following: 

1. Calculate/verify water demands for the proposed development using Town of Aurora, provincial and industry 
design standards; 

2. Add the subject watermains/development to the development water model; 

3. Run the model to size the subject mains to achieve service criteria during Average Day, Peak Hour and fire flow 
during Maximum Day demand; and 

4. Prepare a Report summarizing the modeling results for agency review and design purposes. 

1.1 Development Background 

The development site is located north of Vandorf Sideroad, and replaces the existing development on Archerhill Court 
in the Town of Aurora. The proposed development is made up of 146 single family homes. The breakdown of the units 
is shown in Appendix A. The proposed development is shown below on Figure 1.   

 

Figure 1 – Proposed Highfair Investments Inc. Development 
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Section 2 – WATERMAIN DESIGN CRITERIA 
 
The design criteria utilized to estimate the water demands for the hydraulic water model follows general industry standards 
and is calculated using the design criteria and guidelines outlined in the Town of Aurora Design Criteria and the Ministry 
of the Environment, Conservation and Parks (MECP) Watermain Design Criteria. 

The following sections summarize the specific design criteria used to carry out the hydraulic watermain assessment for 
this development. 

2.1 Equivalent Population Densities & Water Design Factors 

To calculate the equivalent population and water design factors for this development MES used Town of Aurora 
standard residential population densities as noted in the Design Criteria Manual for Engineering Plans (November 
2020). Table 1 summarizes the residential population densities and Table 2 summarizes the average daily demand 
and peaking factors used for the calculations. 

Table 1 – Equivalent Population Density 

Type of Development Equivalent Population 
(Persons/Unit) 

Single Family Homes 3.8 

Source: Town of Aurora Design Criteria Manual, Nov 2020 

 

Table 2 - Water Design Factors 

Type of 
Development 

Average Daily 
Demand  

Maximum Daily Demand 
Peaking Factor 

Peak Hourly Demand 
Peaking Factor 

Residential 400 l/capita/day 2.0 3.0 

Source: Town of Aurora Design Criteria Manual, Nov 2020  

 

 

 

Section 3 –FLOW DEMANDS 
 
Utilizing the demand criteria and the Average Day, Maximum Day and Peak Hour peaking factors from Table 2 the water 
demands for this development were calculated.   

3.1 Equivalent Population Flow Demands 

The calculated demands for the development are summarized in Table 3.  For additional details on the development 
water demands and assigned demand nodes used in the water model see Appendix A. 

Table 3 – Water Demand for the Highfair Investments Inc. Development  

 
 

Average Day 
Demand (L/s) 

Maximum Day 
Demand (L/s) 

Peak Hour 
Demand (L/s) 

Demands 2.58 5.16 7.74 
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3.2 Fire Flow Demands 

The fire demands for the development were taken from the Town of Aurora Design Criteria Manual for Engineering 
Plans (November 2020). The minimum required fire flow was assumed to be 117 L/s for single family (detached) homes 
as outlined in the Design Criteria. The minimum required fire flow assumed for this development is summarized in 
Table 4.  

Table 4 - Fire Flow Requirements  

Type of Development Fire Flow (L/s) 

Single Family Homes 117 

Source: Town of Aurora Design Criteria Manual, Nov 2020 
 
The fire flow utilized in this analysis is based on the Town's minimum fire flow requirements. The fire flow noted in 
Table 4 must be reviewed and confirmed by the appropriate designer (architect) with detailed design data (floor area 
and type of construction) for these buildings prior to implementation and construction. Regardless, the buildings will 
need to be designed to suit the available flow and pressure. Any design/criteria changes are to be reported to MES.   

 

 

 

Section 4 – OTHER SYSTEM REQUIREMENTS 

4.1 System Pressure Requirements 

In addition to meeting the various flow requirements, the system must also satisfy minimum and maximum pressure 
requirements as outlined by the Town.  The Town’s pressure requirements are outlined in the Design Criteria and 
stipulate the following: 

1. The pressure range during maximum daily demand shall be 350 kPa to 620 kPa (50 to 90 psi) 
2. The maximum system pressure under static load or during minimum hourly demand shall be 700 kPa 

(100 psi). 
3. The minimum pressure during peak hourly demand shall be 275 kPa (40 psi). 
4. The minimum system pressure when the system is tested for fire flow during maximum day demands shall be 

140 kPa (20 psi). 
 

To comply with the Ontario Building Code, reduction of pressures to 550 kPa (80 psi) is required, normally by having 
reducing valves installed on individual services.  

4.2 Watermain Sizing 

The Town of Aurora stipulates a minimum pipe size of 200 mm diameter for residential areas and 250 mm diameter 
for industrial and commercial areas. All watermains are to be adequately sized to maintain demand flows at the required 
pressures without causing excessive energy loss or result in water quality decay.  The watermain system must therefore 
be designed to accommodate the greater of the following: 

 Maximum day plus fire demand 

 Peak hour demand 

For distribution systems providing fire protection the minimum pipe size shall be 150 mm diameter in accordance with 
Ministry of the Environment, Conservation and Parks (MECP) and NFPA requirements. 
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To provide appropriate fire protection, reliable supply and pressures the water distribution system should be looped 
wherever possible to improve supply security and water quality. 

4.3 Watermain C-Factor 

In designing and modeling of the pipes the Coefficient of Roughness (C-Factor) factors from the Town’s Design Criteria 
were utilized.  The Coefficient of Roughness assigned to each pipe size is summarized in Table 5 below. 

Table 5 - Hazen-Williams Coefficient of Roughness (C-Factors) 

Size of Pipe (Diameter in mm) Coefficient of Roughness (C) 
150 mm 100 

200 mm to 250 mm 110 

300 mm 120 

400 mm to 450 mm 130 

600 mm or Greater 140 

Source: Town of Aurora Design Criteria Manual, Nov 2020  
 

 

 

Section 5 – ANALYSIS & MODELING RESULTS 
 
In order to conduct the hydraulic water analysis for the proposed development the water demands were estimated by 
MES using the design criteria previously discussed and incorporated into a WaterCAD model created for the immediate 
area using boundary conditions from a hydrant test. The following sections discuss the model setup and results. 

5.1 Model Setup 

The development is located in the Aurora Zone 6 Pressure District which is serviced from a Water Booster Station on 
Vandorf Sideroad, west of the proposed development. The existing watermain on Archerhill Court will be 
decommissioned. The proposed development will connect to the existing 300mm diameter watermain on Vandorf 
Sideroad at Archerhill Court and to the existing 400mm diameter watermain on Bayview Avenue through a servicing 
easement. 

A hydrant test was performed by the Ontario Clean Water Agency on June 1st, 2021. The hydrant test results are 
included in Appendix B. A model of the immediate area was created by using a dummy pump and reservoir to recreate 
the results of the hydrant test. To check the adequacy of the pump curve entered into the model, a simulated hydrant 
curve (modeled flow) at the location of the test was graphed against the data points of the actual hydrant tests. The 
comparison is included in Appendix B. 

The development was modeled under the existing planning scenario only. Elevations within the development vary from 
approximately 272.7 to 279.0 m. Friction factor for all new pipes added to the model were assigned according to 
Table 5. Fire flows were based on the Town of Aurora Design Criteria. 

5.2 Watermain Sizing and System Pressures 

The analysis was conducted under existing servicing conditions for Average Day, Maximum Day, Peak Hour and 
Maximum day plus Fire demands to size the watermains and meet the pressure requirements. The pipe sizes and 
layout are shown in Appendix A. 
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Modeled service pressures for the development are summarized in Table 6. All pressures lie within the required 
operating range under average day, maximum day, maximum day plus fire flow and peak hour demands.  

Detailed pipe and node tables for the various scenarios modeled are attached to this report in Appendix C.   

Table 6 - Modeled Service Pressures  

Scenario Average Day Maximum Day Peak Hour Max. Day + Fire 

Existing 
573 – 661 kPa 

(83.1 to 95.9 psi) 
573 – 661 kPa 

(83.0 to 95.8 psi) 
572 – 660 kPa 

(82.9 to 95.7 psi) 
137 to 154 L/s 

@ 140 kPa 

 
The modeling indicates that pressures are expected to exceed 550 kPa throughout the development. Pressure 
reducing valves will be required on the domestic services to comply with the Ontario Building Code. 

 

 

Section 6 – CONCLUSIONS/RECOMMENDATIONS 
 
The proposed watermain layout for the Highfair Investments Inc. Development can achieve hydraulic requirements as 
prescribed by the Town of Aurora watermain design criteria as summarized below. 
 

 The service pressures from the proposed watermain layout are expected to range between 572 kPa and 661 kPa 
(82.9 psi to 95.9 psi). 

 The available fire flow meets or exceeds the minimum fire flow demands utilized for this assessment at the 
minimum pressure of 140 kPa. Assumptions made within this report must be confirmed when additional building 
information becomes available. 

 The modeling indicates that pressures are expected to exceed 550 kPa (80 psi) throughout the development. 
Pressure reducing valves will be required on individual services to comply with the Ontario Building Code. 

 Once the building designs are completed and the specifics are known, the fire flow demands used in this analysis 
and summarized in Table 4, including all assumptions, must be reviewed and confirmed by the designer(s), 
architect and mechanical consultant to ensure the fire flows used within this report are still valid prior to 
implementation and construction and to confirm that the water supply is adequate.   

 The fire flows utilized in this analysis are based on the Town's minimum fire flow requirements.  Should it be 
determined, based on the final site and building design and/or through discussions with the Town, that a greater 
fire flow is required or that the fire flows need to be calculated using the Fire Underwriters Survey formula the 
pipe sizes may need to be upsized to suit the higher fire flows or the building construction designed to suit the 
flow available. 

 The hydrant test used for the boundary conditions provides a snapshot of the system performance and does not 
capture the system variations as accurately as boundary information from a calibrated model or system 
monitoring. The Town of Aurora must confirm that the results presented in this report are in keeping with the 
pressures currently measured in the area. 

 The hydrant test also indicated a wide range for the static pressure for the watermain tested.  The large variation 
is likely a result of the timing of the pumps at the booster station and the lag between the pumps coming on and 
the recharging of the system.  This pressure variation should also be reviewed and confirmed by the Town. 

 This report, including all modeling assumptions used, is to be submitted to and reviewed by the water operating 
authority (municipality) to confirm that the modeling parameters used are acceptable to the operating authority 
and/or confirm if modified domestic or fire flow requirements are required or should be implemented for this 
particular development. 
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Appendix A 
 

D e m a n d s  

  



Equivalent Population by Unit
Equivalent Population Density

(Person/Unit)
Single Family Homes/Semi-Detached 3.8
Townhouses 3.5
Apartments 2.5

Water Design Factors
Average Daily Demand (litres/capita/day) 400
Maximum Daily Demand P.F. 2.00
Peak Hourly Demand P.F. 3.00

Coefficient of Roughness
Size of Pipe (mm Dia.) Coefficient of Roughness (C)
150 100
200-250 110
300 120
400-450 130
Over 600 140

Minimum Pipe Size
Type of Development Size of Pipe (mm Dia.)
Residential 200
Industrial/Commercial/Institutional 250
(For cul-de-sacs only, a 150mm watermain may be permitted at the discretion of the Town.)

Working Pressures
Parameter Pressure

Minimum Pressure (Maximum Day) 275 kPa (40 psi)
Normal Operating Pressure (Maximum Day) 350 kPa to 620 kPa (50 to 90 psi)
Maximum (Building Code) 550 kPa (80 psi)
Maximum recommended 700 kPa (100 psi)

Minimum Pressure 140 kPa (20 psi)

Fire Flow Demands
Type of Development Fire Demand (L/s)
Single Family/Semi-Detached 117
Townhouse/Row House 125
Apartment 150
Commercial 200
Institutional/Industrial 250

Town of Aurora
Design Criteria Manual of Engineering Plans, November 2020 (unless otherwise stated)

Type of Development

Normal Condition

Fire Flow Conditions



Detached Semi-Detached Townhouse Total Population Avg Day Max Day Peak Hour
(units) (units) (units) (Residential) (L/s) (L/s) (L/s)

J-5 12 46 0.21 0.42 0.63
J-6 8 30 0.14 0.28 0.42
J-7 18 68 0.32 0.64 0.96
J-8 8 30 0.14 0.28 0.42
J-9 22 84 0.39 0.78 1.17

J-11 6 23 0.11 0.22 0.33
J-13 16 61 0.28 0.56 0.84
J-14 6 23 0.11 0.22 0.33
J-15 12 46 0.21 0.42 0.63
J-16 6 23 0.11 0.22 0.33
J-17 15 57 0.26 0.52 0.78
J-18 8 30 0.14 0.28 0.42
J-19 9 34 0.16 0.32 0.48

TOTAL 146 0 0 555 2.58 5.16 7.74

Water Demands
Highfair Investments Inc. Development, Aurora
August 2021

Node 
Type of Development Equivalent Population Demands





Pipe and Node IDs

P-25

P
-24

P-23

P-21

P-20

P
-17

P
-16

P-11

P-10

P-8

P-6

P-4

P-3

P-27

J-8

J-7

J-6

J-5

J-4

J-3

J-2

J-1

J-21

J-20

J-19

J-18

J-17

J-16

J-15

J-14

J-13

J-12J-11

J-10

J-9

PMP-1

R-1

Color Coding Legend

Pipe: Diameter (mm)

<= 50.0

<= 200.0

<= 300.0

<= 400.0

Other

2021-06-07Archerhill (May 2021).wtg
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Appendix B 
 

B o u n d a r y  I n f o r m a t i o n  
  



HYDRANT DESCRIPTION

GENERAL INSPECTION

OK FR N/A CF OK FR N/A CF OK FR N/A

Auxiliary Valve Location: 

FLUSHING *If hydrants are being flow tested, inspections and flushing are completed prior to testing

FLOW TESTING *Flow testing results may be from previous year(s). Note date & time

Comments:

Calculated Flow @ 0 psi

Calculated Results

Calculated Flow @ 20 psi 2961 gpm

3359 gpm

18 psi

491 gal 1472 gal

Flow Device Used Total Flow

2.5" 0.832

Time Flushed

5.0 minutes

Flow 

21 psi711 gal 3554 gal

Pitot

Yes

N/A

N/A

ALL HYDRANTS WERE DRAINED AFTER FIRE FLOW WAS COMPLETED

N/A

Water Removed (if non‐draining)

Dechlorinated

N/A

Lubricate & Clean Nozzle Threads

Lubricate & Clean Cap Threads

N/A

Hydrant 

Open

Above Grade Leak 

O‐Ring(s)

N/A

Subsurface Leak

Located / Accessible

Operated/Exercised 

5 minutes 2350 gal

Time: 7:59 AMDate: 1‐Jun‐21

46.52

Number of Turns

Open Direction 

Residual 

Flow Hydrant

Yes ‐ Easily Operated 

N/A

Subsurface Leak

Hydrant 

Closed

Above Grade Leak 

Time: 7:59 AM

Total Flow

N/A

N/A

N/A

N/A

Maintenance

CF

Auxiliary / Secondary Valve

Andrew Cruickshank

 Traffic Flange 

Caps / Nozzles

Sergio Mailhos, Kurt Kahler

Hydrant ID:

BLUE          CLASS AA

Paint Cond

Bonnet Port Height

Operating Nut

Gaskets / Bolts

Longitude: 

Chains

Residual Hyd

The Ontario Clean Water Agency 

Farah Ibrahim

Address:

Side of Street: NORTH

380 Vandorf Sdrd

N/A Lubricate Operating Nut

Drain Ports

Canada Valve

Century

1996

Hydrostatic Leak Testing

Position / Height

SUGGESTED NFPA RATING

1‐Jun‐21Date:

General 

Accessibility

HYDRANT INSPECTION & FLOW REPORT 

Upper Section

Location:

Prepared By:  

Prepared For:  

Mid Section

2961 gpm  @ 20 psi (138 kPa)

Aurora, Ontario Year: 

Open Dir: 

Latitude: 

FR ‐ Future Repair Required

Flow Hydrant(s)

2190‐05

CF ‐ Component Failure N/A ‐ Not ApplicableOK ‐ Good Condition

Left

Model: 

Make: 

51.61%

Comments: 

Comments:  STATIC AFTER FLOW TEST WAS PERFORMED  65.18 PSI

9788 gal

0.832 5.0 minutes

Static IDID

3291 gal

Size 

Clear Flow ObtainedHydrant Operated 

Yes

Flow Time Flushed

Test Hydrant 

Coefficient

Pollard Diffuser

Cl2 Residual

2015‐04

2015‐04 Pollard Diffuser 2.5"

2.5" 0.832

2190‐05

491 gal

658 gal

1472 gal

2190‐03

3.0 minutesPollard Diffuser

2190‐03 Pollard Diffuser 2.5"

0.832 3.0 minutes

96.13

10 psi

10 psi

Pressure Drop

0.00, 96.13

2961.39, 20.00

3358.92, 0.00

2349.97, 46.52

0.00

10.00

20.00

30.00

40.00
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70.00
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110.00

120.00
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FIRE FLOW TEST RESULTS

P
R
ES
SU

R
E
(p
si
)

FLOW (gpm)



Static 
Pressure

Residual 
Pressure

Test Flow
Theoretical Flow

at 140 kPa
(kPa) (kPa) (L/s) (L/s)

Hydrant Test 662.8 320.7 148.3 186.8
Model 661.6 323.2 145.1 183.0

0
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600

700

0 50 100 150 200 250
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es
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)

Flow (L/s)

Hydrant Test Results vs Modeled Flow
(Node on Vandorf Sideroad)

Hydrant Test (June 2021)

Modeled Flow (Node J-2)
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Appendix C 
 

M o d e l  R e s u l t s  
 



Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity
(L/s) (m) (m) (kPa)  (m) (mm) (C) (L/s) (m/s)

J-1 0.00 271.00 338.58 661.35 P-1 R-1 PMP-1 34.57 300 120 2.58 0.04
J-2 0.00 271.00 338.58 661.35 P-2 PMP-1 J-1 31.02 300 120 2.58 0.04
J-3 0.00 279.07 338.57 582.35 P-3 J-1 J-2 79.09 300 120 2.58 0.04
J-4 0.00 278.19 338.57 590.95 P-4 J-2 J-3 185.48 300 120 2.58 0.04
J-5 0.21 278.98 338.57 583.22 P-5 J-3 J-4 71.03 200 110 1.33 0.04
J-6 0.14 277.77 338.57 595.06 P-6 J-4 J-5 54.85 200 110 0.57 0.02
J-7 0.32 277.09 338.57 601.71 P-7 J-5 J-6 84.27 200 110 0.36 0.01
J-8 0.14 276.12 338.57 611.20 P-8 J-4 J-7 86.97 200 110 0.76 0.02
J-9 0.39 276.74 338.57 605.13 P-9 J-7 J-8 84.37 200 110 0.44 0.01

J-10 0.00 276.53 338.57 607.19 P-10 J-8 J-9 84.89 200 110 -0.15 0.00
J-11 0.11 276.53 338.57 607.19 P-11 J-9 J-6 80.44 200 110 -0.65 0.02
J-12 0.00 276.98 338.57 602.79 P-12 J-9 J-10 28.06 200 110 0.11 0.00
J-13 0.28 276.02 338.57 612.18 P-13 J-10 J-11 17.63 200 110 0.11 0.00
J-14 0.11 274.89 338.57 623.24 P-14 J-11 J-10 85.48 50 100 0.00 0.00
J-15 0.21 275.17 338.57 620.50 P-15 J-6 J-12 33.81 200 110 -0.43 0.01
J-16 0.11 274.11 338.57 630.87 P-16 J-12 J-13 62.24 200 110 0.82 0.03
J-17 0.26 274.27 338.57 629.30 P-17 J-13 J-14 50.82 200 110 0.54 0.02
J-18 0.14 272.66 338.57 645.06 P-18 J-8 J-15 61.53 200 110 0.45 0.01
J-19 0.16 273.32 338.57 638.60 P-19 J-15 J-16 55.99 200 110 0.24 0.01
J-20 0.00 280.00 338.57 573.25 P-20 J-16 J-17 66.57 200 110 0.04 0.00
J-21 0.00 276.41 338.57 608.38 P-21 J-17 J-14 71.46 200 110 -0.22 0.01

P-22 J-16 J-18 88.93 200 110 0.09 0.00
MIN 271.00 573.25 P-23 J-18 J-19 96.71 200 110 -0.05 0.00
MAX 280.00 661.35 P-24 J-19 J-14 90.00 200 110 -0.21 0.01

P-25 J-3 J-20 158.07 300 120 1.25 0.02
P-26 J-20 J-21 170.81 400 130 1.25 0.01
P-27 J-12 J-21 72.47 200 110 -1.25 0.04

Results
Highfair Investments Inc. Development, Aurora

Node Table Pipe Table
Average Day

ID ID From Node To Node

August 2021

Hydraulic Analysis - Results Page 1 of 4



Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity
(L/s) (m) (m) (kPa)  (m) (mm) (C) (L/s) (m/s)

J-1 0.00 271.00 338.52 660.77 P-1 R-1 PMP-1 34.57 300 120 5.16 0.07
J-2 0.00 271.00 338.51 660.75 P-2 PMP-1 J-1 31.02 300 120 5.16 0.07
J-3 0.00 279.07 338.51 581.71 P-3 J-1 J-2 79.09 300 120 5.16 0.07
J-4 0.00 278.19 338.50 590.27 P-4 J-2 J-3 185.48 300 120 5.16 0.07
J-5 0.42 278.98 338.50 582.53 P-5 J-3 J-4 71.03 200 110 2.66 0.08
J-6 0.28 277.77 338.50 594.37 P-6 J-4 J-5 54.85 200 110 1.14 0.04
J-7 0.64 277.09 338.50 601.01 P-7 J-5 J-6 84.27 200 110 0.72 0.02
J-8 0.28 276.12 338.50 610.50 P-8 J-4 J-7 86.97 200 110 1.52 0.05
J-9 0.78 276.74 338.50 604.43 P-9 J-7 J-8 84.37 200 110 0.88 0.03

J-10 0.00 276.53 338.50 606.49 P-10 J-8 J-9 84.89 200 110 -0.30 0.01
J-11 0.22 276.53 338.50 606.49 P-11 J-9 J-6 80.44 200 110 -1.30 0.04
J-12 0.00 276.98 338.50 602.10 P-12 J-9 J-10 28.06 200 110 0.22 0.01
J-13 0.56 276.02 338.50 611.48 P-13 J-10 J-11 17.63 200 110 0.23 0.01
J-14 0.22 274.89 338.50 622.53 P-14 J-11 J-10 85.48 50 100 0.01 0.00
J-15 0.42 275.17 338.50 619.79 P-15 J-6 J-12 33.81 200 110 -0.86 0.03
J-16 0.22 274.11 338.50 630.16 P-16 J-12 J-13 62.24 200 110 1.64 0.05
J-17 0.52 274.27 338.50 628.60 P-17 J-13 J-14 50.82 200 110 1.08 0.03
J-18 0.28 272.66 338.50 644.35 P-18 J-8 J-15 61.53 200 110 0.90 0.03
J-19 0.32 273.32 338.50 637.89 P-19 J-15 J-16 55.99 200 110 0.48 0.02
J-20 0.00 280.00 338.51 572.60 P-20 J-16 J-17 66.57 200 110 0.08 0.00
J-21 0.00 276.41 338.51 607.73 P-21 J-17 J-14 71.46 200 110 -0.44 0.01

P-22 J-16 J-18 88.93 200 110 0.18 0.01
MIN 271.00 572.60 P-23 J-18 J-19 96.71 200 110 -0.10 0.00
MAX 280.00 660.77 P-24 J-19 J-14 90.00 200 110 -0.42 0.01

P-25 J-3 J-20 158.07 300 120 2.50 0.04
P-26 J-20 J-21 170.81 400 130 2.50 0.02
P-27 J-12 J-21 72.47 200 110 -2.50 0.08

Results
Highfair Investments Inc. Development, Aurora

Node Table Pipe Table
Maximum Day

ID ID From Node

August 2021

To Node

Hydraulic Analysis - Results Page 2 of 4



Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity
(L/s) (m) (m) (kPa)  (m) (mm) (C) (L/s) (m/s)

J-1 0.00 271.00 338.43 659.89 P-1 R-1 PMP-1 34.57 300 120 7.74 0.11
J-2 0.00 271.00 338.42 659.84 P-2 PMP-1 J-1 31.02 300 120 7.74 0.11
J-3 0.00 279.07 338.41 580.74 P-3 J-1 J-2 79.09 300 120 7.74 0.11
J-4 0.00 278.19 338.40 589.24 P-4 J-2 J-3 185.48 300 120 7.74 0.11
J-5 0.63 278.98 338.40 581.49 P-5 J-3 J-4 71.03 200 110 3.98 0.13
J-6 0.42 277.77 338.39 593.32 P-6 J-4 J-5 54.85 200 110 1.71 0.05
J-7 0.96 277.09 338.39 599.96 P-7 J-5 J-6 84.27 200 110 1.08 0.03
J-8 0.42 276.12 338.39 609.44 P-8 J-4 J-7 86.97 200 110 2.28 0.07
J-9 1.17 276.74 338.39 603.37 P-9 J-7 J-8 84.37 200 110 1.32 0.04

J-10 0.00 276.53 338.39 605.42 P-10 J-8 J-9 84.89 200 110 -0.45 0.01
J-11 0.33 276.53 338.39 605.42 P-11 J-9 J-6 80.44 200 110 -1.95 0.06
J-12 0.00 276.98 338.40 601.06 P-12 J-9 J-10 28.06 200 110 0.33 0.01
J-13 0.84 276.02 338.39 610.42 P-13 J-10 J-11 17.63 200 110 0.34 0.01
J-14 0.33 274.89 338.39 621.46 P-14 J-11 J-10 85.48 50 100 0.01 0.00
J-15 0.63 275.17 338.39 618.72 P-15 J-6 J-12 33.81 200 110 -1.29 0.04
J-16 0.33 274.11 338.39 629.09 P-16 J-12 J-13 62.24 200 110 2.46 0.08
J-17 0.78 274.27 338.39 627.52 P-17 J-13 J-14 50.82 200 110 1.62 0.05
J-18 0.42 272.66 338.39 643.28 P-18 J-8 J-15 61.53 200 110 1.35 0.04
J-19 0.48 273.32 338.39 636.82 P-19 J-15 J-16 55.99 200 110 0.72 0.02
J-20 0.00 280.00 338.41 571.61 P-20 J-16 J-17 66.57 200 110 0.11 0.00
J-21 0.00 276.41 338.41 606.74 P-21 J-17 J-14 71.46 200 110 -0.67 0.02

P-22 J-16 J-18 88.93 200 110 0.27 0.01
MIN 271.00 571.61 P-23 J-18 J-19 96.71 200 110 -0.15 0.00
MAX 280.00 659.89 P-24 J-19 J-14 90.00 200 110 -0.63 0.02

P-25 J-3 J-20 158.07 300 120 3.76 0.05
P-26 J-20 J-21 170.81 400 130 3.76 0.03
P-27 J-12 J-21 72.47 200 110 -3.76 0.12

Results
Highfair Investments Inc. Development, Aurora
August 2021

Peak Hour
Node Table Pipe Table

ID ID From Node To Node

Hydraulic Analysis - Results Page 3 of 4



Results
Highfair Investments Inc. Development, Aurora

Fire Flow Demand Total Demand Total Available Flow Available Fire Flow
(L/s) (L/s) (L/s) (L/s)

J-3 117.00 117.00 154.40 154.40 TRUE
J-4 117.00 117.00 149.32 149.32 TRUE
J-5 117.00 117.42 145.28 144.86 TRUE
J-6 117.00 117.28 149.18 148.90 TRUE
J-7 117.00 117.64 146.47 145.83 TRUE
J-8 117.00 117.28 148.73 148.45 TRUE
J-9 117.00 117.78 146.69 145.91 TRUE
J-10 117.00 117.00 140.36 140.36 TRUE
J-11 117.00 117.22 137.27 137.05 TRUE
J-12 117.00 117.00 150.47 150.47 TRUE
J-13 117.00 117.56 147.16 146.60 TRUE
J-14 117.00 117.22 146.54 146.32 TRUE
J-15 117.00 117.42 146.82 146.40 TRUE
J-16 117.00 117.22 147.28 147.06 TRUE
J-17 117.00 117.52 144.90 144.38 TRUE
J-18 117.00 117.28 144.11 143.83 TRUE
J-19 117.00 117.32 143.14 142.82 TRUE

MIN 137.05
MAX 154.40

ID Fire Flow Met?

Fire Flow Table 

August 2021

Hydraulic Analysis - Results Page 4 of 4



Available Fire Flow

Scenario:  Maximum Day

J-8

J-7

J-6

J-5

J-4

J-3

J-21

J-19

J-18

J-17

J-16

J-15

J-14

J-13

J-12J-11

J-10

J-9

148 L/s

146 L/s

149 L/s

145 L/s

149 L/s

154 L/s

151 L/s

143 L/s

144 L/s

144 L/s

147 L/s

146 L/s

146 L/s

147 L/s

150 L/s137 L/s

140 L/s

146 L/s
Color Coding Legend

Pipe: Diameter (mm)

<= 50.0

<= 200.0

<= 300.0

<= 400.0

Other

Color Coding Legend

Junction: Satisfies Fire Flow Constraints?

= True

= False

2021-06-07Archerhill (May 2021).wtg
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PRE-CONSULTATION MEETING COMMENTS 
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TOWN OF AURORA 
PRE-CONSULTATION PACKAGE & CHECKLIST 

 
For Official Plan Amendments, Zoning By-law Amendments, 

Plans of Subdivision & Condominiums and Consent Applications. 
 
 
 

Archerhill Court 
 
 
 

PLANNING AND DEVELOPMENT SERVICES  
Development Planning Division 
Phone:  905-727-3123 ext. 4226 

Fax: 905-726-4736 
E-mail: planning@aurora.ca 

 
 
 
 

 
 

 
Town of Aurora 
100 John West Way,  
Box 1000, Aurora, ON L4G 6J1 
www.aurora.ca          January, 2019 

http://www.aurora.ca/
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

 
Pre-Consultation Meeting Date Monday December 14, 2020, 1pm 
Attendees  Asif Abbas (York Region), Eric Sadler (Fire), Anna 

Henriques, Rosanna Punit, Bill Butler, Bill Jean, Edward 
Terry, Michael Logue, Nick Pileggi (MSH Planning), Matt 
Creador (Treasure Hill), Enrich Knechtel (SCS Consulting), 
Jason Bottoni (Treasure Hill), Steve Schaefer (SCS 
Consulting) 

Proposal - 175 single detached units 
- SWM pond 
- New road network 

Legal Description Part Lot 76, Cons 1 
Property Address 5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65 & 70 Archerhill 

Court 
 

REQUIRED MATERIALS 
Subsections 22(5); 34(10.2); 51(18) and 53(3) of the Planning Act, 1990, permit a Council or 
approval authority to require that a person, public body or Applicant who apply, submit or make 
requests or Applications for Consents, Amendments to the Official Plan, Amendments to the Zoning 
By-law, and approval of Plans of Subdivision, provide any “other information or materials” that 
Council or the approval authority considers it may need, but only if the Official Plan contains 
provisions relating to such requirements. 
This “other information or materials” together with the prescribed information listed in the Ontario 
Regulations of the Planning Act will comprise the notion of a Complete Application.  The following 
outlines the provisions for the requirements of a Complete Application. 

 (as determined at Pre-Consultation Meeting) 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Planning Matters     

Planning Justification Report 2    

Draft Official Plan Amendment document     

Draft Zoning by-law Amendment document  2    

Draft Plan of Subdivision/ Condominium 2    

Conceptual/Approved Site Plan*     
Schedule of Lots and Blocks Indicating Area and 
Frontage* 2    

Block Plan     
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

Neighbourhood Plan     

Phasing Plan 2    
 
 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Urban Design Matters     

Urban Design Reports, Plans and Guidelines 2     

Conceptual Building Elevations     

Streetscape Plan 2    

Lighting Study/Plan 2    

Priority Lot Plan     

Shadow and/or Massing Study     

Site assessment     

Snow Storage Study/Plan 2    

Accessibility Audit     
 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Environmental Matters      

Environmental Assessment Study      

Environmental Impact Study 2     

Flood Impact Study      

Floodplain Mapping/Analysis      

Geotechnical Study     

Hydrogeological Study      

Landform Conservation Study      

Natural Heritage Evaluation      
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

Phase 1 Environmental Site Assessment (ESA)  
And Phase 2 ESA (if required by Phase 1 ESA)     

Soils Report      
Tree Preservation Protection and Replacement Plan,  
Landscape Analysis Plans, Tree Survey, Tree 
Inventory and Vegetation Preservation and 
Enhancement Strategy 

 

   

     

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Lake Simcoe Region Conservation Authority      

Lake Simcoe Protection Conformity Report See attached comments dated:  
December  18 , 2020  

 
Pre-consultation letter from the relevant Conservation 
Authority within or adjacent to a regulated area 

 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Toronto and Region Conservation Authority     

Toronto and Region Protection Conformity Report      
Pre-consultation letter from the relevant Conservation 
Authority within or adjacent to a regulated area     

 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Site Servicing Matters     

Functional Servicing Report and/or Master Plan 2    

Grading/Drainage Plan 2    

Service Infrastructure Master Plan 2    

Stormwater Management Report and/or Master Plan 2    

Slope Stability Study 2     

Construction Impact Mitigation Study 2    

Power Generation Impact Study     

Transmission Line Impact Study     
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

Green Building Report (refer to s. 5.2 in OP)     
 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Economic Analysis     

Market Analysis and Financial Impact Study      
 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Transportation     

Entrance Analysis 2     

Parking Study/Analysis 2    
Transportation Study and/or Master Plan (including 
linkages to trails or park system) 2    

Traffic Impact Study 2    

Noise and Vibration Impact Assessment  2    

Functional Internal Traffic Study  2    
 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Cultural Matters     
Stage 1 Archaeological Assessment and Stage 2 
Archaeological Assessment (if required by Stage 1 
Archaeological Assessment)     
Archaeological Conservation Plan (if archaeological 
resources are identified)     

Heritage Evaluation/Heritage Impact Statement      
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-
law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

York Region     

Aggregate Potential Assessment/Compatibility Study 

See York Region Comments below.  
 
 
 
 
 
 

Community Health Promotion Audit 
Context Plan 
 
Regional Impact Analysis for retail greater than 
30,000 square metres 
Section 59 Notice from York Region required if the 
subject lands are located within Wellhead Protection 
Area C and/or D  (WHPA-C, WHPA-D, WHPA-Q) and 
an Industrial/ commercial/ Institutional Agriculture or 
Underground/ Basement Residential  Fuel Oil. 

 

 

 
*Not required according to OP’s; however, required pursuant to the prescribed information in accordance with 
Town requirements, as described in the Planning Act and/or by Secondary Plan. 

 

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Administrative items     

8,5”x11” reductions of all plans* 2     

Application Fees* 1    

Application Form* 1    

Survey* 2    
CD/USB containing PDFs of all plans and required 
reports* 1     

Required Materials 
No. of 
Copies  

Official Plan 
Amendment  

Zoning By-law 
Amendment 

Plan of 
Subdivision, 
Condominium 
and Consents 

Others     
Other Required Information as Identified according to 
the Pre-Consultation Meetings.      
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

It is acknowledged that Applications received may have unique circumstances and not every Report 
would be required for all Applications.  It is the intent of the Planning and Development Services 
Department that Applicants pre-consult with the Town prior to making a submission for an Official 
Plan Amendment, Zoning By-law Amendment, Plan of Subdivision/Condominium and Site Plan.  This 
would allow for the determination of which reports are required and if any of the required reports could 
be scoped and/or submitted later in the planning approvals process.  In addition, the above checklist 
is not intended to preclude Council and its delegated approval authorities from requiring additional 
reports and studies that may be identified during the planning process, if the circumstances 
necessitate the need for such information as part of the decision making process. 
 
Planning Comments:  

- Applications required: Zoning By-law Amendment (Major) and Plan of Subdivision. 
- The subject lands are located within the Oak Ridges Moraine and subject to OPA 48 of the 

Town's Official Plan, as per Schedule B.  Please note, due to the lands being located in the 
ORMCP, Council and/or staff may also require site plan approval.  

- The Oak Ridges Moraine Conservation Plan (Provincial Policy) and Section 3.13.6 of OPA 48 
identifies the subject lands as "Category 2 – Moderately Complex land form". This proposal 
must conform to the Landform Conservation Area policies, and keep disturbance to landform 
character to a minimum. 

“Landform Conservation Area (Category 2) 
An application for development or site alteration with respect to land in a Landform Conservation Area (Category 2) 
where permitted by this Plan shall identify planning, design and construction practices that will keep disturbance to 
landform character to a minimum, including, 

a) maintaining significant landform features such as steep slopes, kames, kettles, ravines and 
ridges in their natural undisturbed form; 

b) limiting the portion of the net developable area of the site that is disturbed to not more than 
50 per cent of the total area of the site; and 

c) limiting the portion of the net developable area of the site that has impervious surfaces to 
not more than 20 per cent of the total area of the site” 

-   It appears that the current proposal does not meet the Landform Conservation Area policies. 
Proposed development will be required to conform to the Provincial Policy and the Town's 
Official Plan (OPA 48). A supporting Planning Justification Report will be  required to outline how 
all applicable ORMCP policies have been addressed. 

-   Schedule E1 – Environmental Designations on ORM - Official Plan (OPA 48): 
• watercourse runs through the lands (north east corner) a minimum 

protection Zone of 30m required.  Lake Simcoe Regional Conservation 
Authority will further re-define the area required to be protected.   

• Woodlands area located on the north west portion of the lands.  A 
minimum vegetation protection zone of 30m is required.  Lake Simcoe 
Regional Conservation Authority will further re-define the area required to 
be protected.   

• As a result of the above protections, the net developable area may be 
reduced.   

- Official Plan – Stable Neighborhoods designation applies to the lands:  
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

• All new development: Maximum height of 3 storeys or 9 metres, whichever is 
less ( Section 8.1.3) 

• All new development shall respect and reinforce the existing physical and uses 
of the surrounding area ( Section 8.1.4) 

• Planning Justification report to demonstrate conformity with all applicable 
policies 

- Submission of Urban Design Guidelines is required (Official Plan Section 4.0)  
- Proposal to have regard to the affordable housing policies outlined in Section 6.3 of the Official 

Plan.  Staff encourage the applicant to review York Regions Affordable Housing Strategy 
program 

- ‘Archerhill Court’ is a Town Right of Way.  The road may be required to be purchased from the 
Town to facilitate the proposed development, in accordance with the Town By-law 4255-
01.Aand administrative procedures. Planning staff encourage the applicant to enter into 
discussions with the appropriate Town staff in this regard prior to submitting applications. 

- The Draft Plan of Subdivision application form will require an “Owners Authorization” from the 
Town to allow Treasure Hill to Act on behalf of the Town regarding the Archerhill Court Right of 
Way.  Note that with the Town’s authorization and signature does not constitute Council 
approval of the application.   

- For the Draft Plan of Subdivision, the Town will be a signatory on the M-Plan  
- Consider providing multiple access points from subject lands to existing trails located on the 

north and west of the subject lands (Subject to Parks and LSRCA review and sign off).   
- Consider providing more than one access point into the proposed plan of subdivision  
- Cash in Lieu of Parkland will be required  
 

Zoning Comments: 
• The properties are within the generic regulation limit of Lake Simcoe Region Conservation 

Authority and may require a permit prior to the issuance of any building permits. Please 
contact LSRCA at (905)895-1281 or info@lsrca.on.ca.  

• Demolition permits are required for any buildings to be removed. Also, a building permit is 
required for decommissioning of the septic systems. (If any).  

• Further comments will be provided once we received more comprehensive plans and 
draft zoning bylaw.  

 
Parks Comments:   

• Vegetative management initiative for what is proposed to be removed as per policy C 
of Town’s preservation documents. A vegetation management agreement will most 
likely be required 

• We would prefer compensation planting be on TOWN PROPERTY to the West 
(Sheppards Bush) and to the North (Vandorf Woodlot). The compensation planting 
would be in the Open spaces in the form of caliper trees and understorey planting. 

• We are concerned with the proximity of the lots on Street A to the existing trail in 
Sheppards Bush and the Vandorf Woodlot. In some cases it is extremely close to the 
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

rear of the lots (Sheppards Bush, south west area of the subdivision) We would like to 
see infill planting as mentioned above and in the rear of the lots on town property. We 
would also like to advise on this planting, specie type, etc. once a preliminary plan is 
prepared and in and around the first submission. 

• Our regular landscape standards for subdivisions will also need to be applied to this 
site and incorporated into the drawings. The standards are available on the Town 
website. 

  
Brian Jakovina, Operations Division – PARKS 
Phone: 905 727-3903 
bjakovina@aurora.ca 
 
 
York Region Comments:  

 
• The subject lands are located within “Urban Area”, as shown on Map 1 of the York Region Official 

Plan 2010 (YROP). The site is within the Settlement Area of the Oak Ridges Moraine Conservation 
Plan (ORMCP). Based Map 2 (YROP-2010), Regional Greenlands System is located adjacent to the 
site on the west. A watercourse and woodlot are located within 120m of the site as per Map 4 & 5 
(YROP). Any proposed development or site alteration should be located outside of the required 
setbacks/vpz associates with the natural features/hazards. We rely on the LSRCA to comment on 
any natural hazard & heritage matters, including scope of Environment Impact Study (EIS) and 
Natural Heritage Evaluation (NHE), on our behalf.  
 

• Should and OPA be required, a Planning Justification Report need to be submitted to demonstrating 
how this proposal conforms with the applicable policies of the related Provincial, Region and local 
plans. 
 

• Residential development requires servicing capacity allocation prior to final approval. If the Town 
does not grant this development allocation from the existing capacity assignments to date, the 
proposal may require additional Regional infrastructure based on conditions of future capacity 
assignments. For information purposes for the Applicant, an information sheet on York Region’s 
Residential Servicing Incentive Programs is available at: 
http://www.york.ca/wps/wcm/connect/yorkpublic/876cece5-676a-4dfe-ba4d-
a249b95b3998/SIPImplementationGuideNov2015Accessible.pdf?MOD=AJPERES  
 

• The site is within the South Georgian Bay Lake Simcoe (SGBLS) Source Protection Region in 
correspondence with the Lower Simcoe Region Conservation Authority (LSRCA) boundary. The site 
is within a Wellhead Protection Area D (WHPA-D) on the ORM, as well as the Wellhead Protection 
Area Q (WHPA-Q). The site is also within a Highly Vulnerable Aquifer (HVA). The site is also within 
the Area of Concern for groundwater in Aurora. The applicant is advised to contact the Source 
Water Protection Admin at York Region at 1-877-464-9675 ext. 75139 or 

mailto:bjakovina@aurora.ca
http://www.york.ca/wps/wcm/connect/yorkpublic/876cece5-676a-4dfe-ba4d-a249b95b3998/SIPImplementationGuideNov2015Accessible.pdf?MOD=AJPERES
http://www.york.ca/wps/wcm/connect/yorkpublic/876cece5-676a-4dfe-ba4d-a249b95b3998/SIPImplementationGuideNov2015Accessible.pdf?MOD=AJPERES
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TOWN OF AURORA 
Planning and Development Services 
 

PRE-CONSULTATION PACKAGE & CHECKLIST 
For Official Plan Amendments, Zoning By-law Amendments, Plans of 
Subdivision & Condominiums and Consent Applications. 

SourceWaterProtection@york.ca to discuss the proposed works and associated requirements from 
Water Resources. A Section 59 Notice WILL NOT be required. 
 
With respect to WHPA-Q, the applicant is advised to contact Shelly Cuddy at LSRCA 
s.cuddy@lsrca.on.ca to discuss the proposed works and associated requirements. The approving 
body for compliance with the policy will be the local municipality. 
 

• Development Engineering has no comments on the OPA and ZBA. For the draft plan of subdivision 
typical conditions will be provided. An emergency access on to Bayview maybe permitted. 
 

• Please refer to York Region’s Development Application Fees on our webpage: 
York.ca/developmentservices for additional fees. All fees need to be made payable by cheque to 
“The Regional Municipality of York”. York Region fees have increased as of January 1, 2020. 
 

• A digital copy of all the information submitted to the Town should be provided as part of the 
circulation package. York Region submission checklist: 
https://www.york.ca/wps/wcm/connect/yorkpublic/70be4a47-bd66-47fc-834e-
dd06c12a7d33/18082_devAppSubmissionChecklistOct2018.pdf?MOD=AJPERES  
 
Please be advised that the comments above are based upon the information provided as part of 
this pre-consultation meeting request. Should the scope of the proposal change and/or should it be 
determined that additional approvals are required under the Planning Act, our comments and 
requirements may be subject to change. 
 
Asif Abbas, B.U.R.PL. | Planner, Planning and Economic Development Branch, Corporate Services 
------------------------------------------------------------------------------------------------------------------------ 
The Regional Municipality of York | 17250 Yonge Street | Newmarket, ON L3Y 6Z1  
1-877-464-9675 ext. 77271 | Asif.Abbas@york.ca | york.ca 

 
 
Central York Fire Services Comments: See attached memo dated December 15, 2020 

 
 
Prepared by Project Planner: Rosanna Punit 

Date: January 15, 2021 

Reviewed by Manager of Development Planning:  Anna Henriques 

Date: January 15, 2021 

mailto:SourceWaterProtection@york.ca
mailto:s.cuddy@lsrca.on.ca
https://www.york.ca/wps/wcm/connect/yorkpublic/70be4a47-bd66-47fc-834e-dd06c12a7d33/18082_devAppSubmissionChecklistOct2018.pdf?MOD=AJPERES
https://www.york.ca/wps/wcm/connect/yorkpublic/70be4a47-bd66-47fc-834e-dd06c12a7d33/18082_devAppSubmissionChecklistOct2018.pdf?MOD=AJPERES
mailto:Asif.Abbas@york.ca
http://www.york.ca/


 

 

PLANNING ACT APPLICATION - PRE-CONSULTATION  
Date: December 18, 2020 
Planner: Laura Tafreshi 
Contact #: 905.895.1281  
Email: L.Tafreshi@lsrca.on.ca 
 

Address: 5-70 Archerhill Court, Town of Aurora (14 properties) APID: 473756 
 

Type of Proposal (Please Highlight): 
 
Official Plan Amendment 
 

Site Plan Approval Consent 

Zoning By-law Amendment Plan of Subdivision or Condominium Minor Variance 
 
Description of Proposal: 

• 175 Single Detached dwellings (range in frontages of 11m to 18m) 
• SWM pond  
• New road network 
 

Is the site within an area governed by Ontario Regulation 179/06? (Please Highlight)   
YES (Permit Required)      NO 
 

Regulated Components (Please list): 
The properties are partially within an area that is regulated by the LSRCA under Ontario Regulation 
179/06 of the Conservation Authorities Act for the following natural heritage features and/or natural 
hazards: 
-Apparent valleylands, characterized by steep slopes, associated with two (2) tributaries of the East 
Holland River; 
-Meander belt erosion hazards associated with two (2) tributaries of the East Holland River; 
-Ministry of Natural Resources and Forestry (MNRF) Non-Provincially Significant Wetland and its 
associated adjacent lands.  
 
 

 
 
 
 

mailto:info@lsrca.on.ca
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Proposed Amendment Documents 
(OPA/ZBA) 

X 
 

 Top of Bank Demarcation Mapping X X 

Planning Justification Report prepared by a 
qualified professional (inclusive of Provincial 
Plan Conformity including LSPP) 

 
X 

 
X 

Floodplain Analysis    

Environmental Impact Study / Natural 
Heritage Evaluation 

X X Geotechnical / Soils Report X X 

Ecological Offsetting Strategy   Master Drainage Plan   

Rare, Threatened and Endangered Species 
Analysis 

  Slope Stability / Erosion Assessment X X 

Tree Inventory & Preservation Plan / 
Arborist Report 

  Topographic Survey prepared by an OLS X X 

Watercourse / Shoreline Protection, 
Enhancement and Restoration Plans 

  Hydrogeological Analysis including a 
Water Balance  

X X 

Coastal Engineering Study   Phosphorus Budget X X 

Vegetation Protection, Enhancement and 
Restoration Plans 

X X Functional Servicing Report X X 

Edge Management Plan X X Stormwater Management Report X X 

Landscape Plan   Erosion and Sediment Control Plan X X 

Site Plan / Draft Plan/R Plan X X Grading and Drainage Plan X X 

   LSRCA Review Fee X X 

 
 

Comments: 
Please contact LSRCA staff to delineate the boundary of the Natural Heritage features on the site through a feature staking. 
We note that current LSRCA environmental mapping identifies a significant woodland, significant valleyland and a wetland 
feature on the subject lands. Please note that development is to be located outside of key natural heritage/key hydrologic 
features and their associated Minimum Vegetation Protection Zones (MVPZ). Proposed development is required to meet 
the “no negative impact” test and demonstrate that there will be no negative impacts to the natural features and their 
ecological functions in accordance with Section 23 of the ORMCP per Section 2.1 of the Provincial Policy Statement (PPS) 
and Subsection 22(3) of the Oak Ridges Moraine Conservation Plan (ORMCP). A scoped Natural Heritage Evaluation (NHE) 
will be required to assess these features and determine an appropriate limit of disturbance/development footprint. For 
clarity regarding the determination/assessment of features, the Technical Definitions and criteria for Identifying Key 
Natural Heritage Features and Key Hydrologic Features for the Lake Simcoe Protection Plan (MNRF, 2015) document should 
be referenced. Please contact the LSRCA with a Terms of Reference. 
 
Slope Stability: A geotechnical investigation indicating that the location of the proposed development and site alteration is 
located outside of the erosion hazard limit of the river/stream system and will not negatively impact the stability of the 
slope, including identification of any engineering recommendations during and after construction per that assessment. 
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The proposal includes the creation of four (4) or more lots.  It is noted that this scale of development meets the definition 
of “Major Development” per the Lake Simcoe Protection Plan (LSPP), the Oak Ridges Moraine Conservation Plan (ORMCP), 
the Greenbelt Plan (GBP), York Region Official Plan, and the Lake Simcoe Phosphorus Offsetting Policy (LSPOP), as well as 
the South Georgian Bay Lake Simcoe Source Protection Plan: 

• A Stormwater Management Report will be required to satisfy designated policy 4.8-DP of the LSPP and in 
accordance with the LSRCA Technical Guidelines for Stormwater Management (SWM) Submissions, inclusive of a 
phosphorus budget and a pre- and post-development water balance assessment. Please refer to the LSRCA 
Technical Guidelines for SWM Submissions: 
https://www.lsrca.on.ca/Shared%20Documents/permits/swm_guidelines.pdf.  

• The subject lands are within an Ecologically Significant Groundwater Recharge Area (ESGRA) and a Significant 
Groundwater Recharge Area (SGRA), and therefore the application will be required to be in accordance with the 
applicable policies of the Oak Ridges Moraine Conservation Plan (ORMCP). This includes an accompanying study 
which demonstrates that the quality and quantity of groundwater and the function of the recharge area will be 
maintained. The lands are identified as being within the Recharge Management Area (WHPA Q2) per the South 
Georgian Bay Lake Simcoe Source Protection Plan. A Hydrogeological Analysis and pre- and post-development 
water balance assessment will be required in support of the application per LUP-12 / LUP-13 of the Source 
Protection Plan following the CA Hydrogeological guidelines for Land Development Applications: 
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?pdf=Hydrogeological-
Guidelines. 

• Infiltration mitigation plan (LIDs) to address the loss of infiltration identified within the water balance assessment – 
this is usually contained in the SWM report through the design of appropriate LID measures. Seasonally high 
groundwater levels (from monitoring data) and in-situ soil percolation testing are required to support the design of 
any underground infiltration facility. 

• The application will also be subject to the Lake Simcoe Phosphorus Offsetting Policy (LSPOP): 
https://www.lsrca.on.ca/watershed-health/phosphorus. 

 
The proponent will need to demonstrate that any proposal to develop these lands is consistent with the policies of the 
Provincial Policy Statement (PPS) and in conformity with the Lake Simcoe Protection Plan (LSPP), The Growth Plan for the 
Greater Golden Horseshoe, the Oak Ridges Moraine Conservation Plan (ORMCP), the Greenbelt Plan (GBP), the York Region 
Official Plan, and the Town of Aurora Official Plan.  
 
The subject lands are currently within an area that is regulated by the LSRCA under Ontario Regulation 179/06 of the 
Conservation Authorities Act. Accordingly, a permit from the LSRCA under Ontario Regulation 179/06 will be required prior 
to development or site alteration occurring within the regulated portion of the properties. 
 
The Applicant is required to provide completed and signed technical checklists (attached) as part of their submissions to 
the LSRCA. 
 
PLEASE NOTE: 
Properly developed technical studies, prepared in accordance with applicable technical guidelines, will support timely 
review by the LSRCA.  It is expected that technical submissions by the Applicant will meet good practice and industry 
standards to minimize resubmissions and avoid unnecessary delay.   
 

 

 

 

https://www.lsrca.on.ca/Shared%20Documents/permits/swm_guidelines.pdf
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?pdf=Hydrogeological-Guidelines
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?pdf=Hydrogeological-Guidelines
https://www.lsrca.on.ca/watershed-health/phosphorus
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LSRCA Hydrogeological Submission Acknowledgement 

I, Name:                                                              , Credentials:              (i.e. P.Geo, or exempted  P.Eng. as 
determined within the Professional Geoscientists Act of Ontario), confirm that I am a professional 
familiar with applicable documents, guidelines and criteria pertaining to groundwater 
management and that the submission entitled: 

Report Name:                                                                                , with associated  
Drawings:  ________                                        has been reviewed by me and 
addresses the key components in the check list included below. 

I acknowledge that hydrogeological sign-off or sign-off from another discipline pertaining to this 
submission or a portion of this submission does not constitute a permit from LSRCA.  A permit will 
be required for all works within an LSRCA Regulated Area in accordance with Ontario Regulation 
179/06 and additional information may be required as part of the permit process. 
 
I acknowledge that an incomplete submission will result in processing delays and may be returned 
and/or additional information may be requested. 
 
Signature:                  Printed Name:                      
 
Name of Consulting Firm:                            
 
Date:                           (mm/dd/yy)        
 

LSRCA Hydrogeological Submission Checklist 

The following checklist refers to the requirements when submitting a detailed design submission.  

These same requirements apply to functional design submissions as well, with the exception of the 

detailed design drawings.  The functional design needs to provide sufficient detail to demonstrate 

the proposed development concept will be capable of meeting the hydrogeological requirements 

at the detailed design stage. 

 
For items that have been included, please fill in the report section and report page along with 
appendix location or drawings pertaining to each item. For items not included, check “No” or 
“N/A” (Not Applicable) for each item. If “No” or “N/A” are checked, please provide an explanation 
in the note section of why the criteria do not apply in a particular instance. Please note that the 
submission may be deemed incomplete and that additional consultation with LSRCA may be 
required prior to submission acceptance.   

The checklist below refers to requirements for every development type, therefore the LSRCA 
Hydrogeological Submission Guidelines (2013) should be referred to for specific study 
requirements for your type of Planning Act application. For example, the study scope may be 
reduced for single lot residential applications. Please contact LSRCA to scope study requirements 
prior to undertaking work.  
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Yes 

No N/A Item Comment Report 
Section 

Report 
Page 

Drawing/ 
Appendix 

     Pre-submission consultation with 
LSRCA has been completed as 
recommended in the 
Hydrogeological Assessment 
Submission Guidelines (2013).  

 

     The hydrogeological report has 
been prepared as a standalone 
document. (i.e., all references, 
calculations and drawings, 
Thornthwaite-Mather water 
balance assessment, are included 
within the document). 

 

     A Hard Copy of all reports and 
all drawings (folded 
individually to 8.5” x 11” size) 
has been submitted for LSRCA 
review. 

 

     Geological Characterization as 
per Section 3.1 

 

     Test pits/Boreholes as per Section 
3.1.6 (Required for detailed 
design) 

 

     Monitoring Wells as per Section 
3.1.7 (Preliminary data required 
for functional design) 

 

     Private Well Survey as per Section 
3.1.8 

 

     Characterization of the local 
hydrostratigraphy/hydrogeology 
as per Section 3.1.9 

 

     Description of Surface Water 
Features and Functions as per 
Section 3.1.10 

 

     Water Quality as per Section 3.1.12  
     D-5-5 Water Supply (private 

servicing only) as per Section 
3.1.13 

 

     Groundwater Levels as per Section 
3.2.1 (Preliminary data required 
for functional design) 

 

     Pumping Tests as per Section 3.2.2  
     Groundwater Discharge (Baseflow) 

as per Section 3.2.3 
 

     Pre- and Post-Development Water 
Balance Assessment as per Section 
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Yes 

No N/A Item Comment Report 
Section 

Report 
Page 

Drawing/ 
Appendix 

3.2.4 
     D-5-4 (Onsite Sewage Systems 

only) as per Section 3.2.6 
 

     Infiltration/recharge mitigation 
plan as per Section 3.3 

 

     In-situ infiltration testing as per 
Section 3.3 

 

     Low impact development design 
calculations 

 

Submission/Resubmission Requirements: 
1. A completed response matrix which includes a detailed response outlining how each of the 

comments above have been addressed with reference to applicable reports/drawings (i.e. 

specific sections/pages/details or tab identifiers). 

2. The response matrix is to also include a summary of any additional changes to the design (i.e. 

in addition to those not identified in the detailed response to comments, and includes changes 

to reports, drawings, details, facility design, etc.). 

3. All drawings are to be folded (8.5 x 11). 

4. Reports and engineering drawings/details are to be signed and sealed by a Professional 

Geoscientist of Professional Engineer as appropriate. 

5. Reports are to include a digital copy of applicable models on a Data CD or USB Thumb Drive. 

6. All submissions/reports are to include applicable technical components which achieve the 

minimum requirements outlined in the LSRCA Technical Guidelines for Stormwater 

Management Submissions, September 2016. 

 
Important Notes and References: 

1. Please contact the LSRCA to scope any required Environmental Impact Study or Natural 
Heritage Evaluation 

2. The stormwater management submission is required to be prepared in accordance with “LSRCA 
Technical Guidelines for SWM Submissions” 
https://www.lsrca.on.ca/Shared%20Documents/permits/swm_guidelines.pdf 

3. Submissions are to be in accordance with the LSRCA Watershed Development Guidelines 
https://www.lsrca.on.ca/Shared%20Documents/permits/watershed-development-
guidelines.pdf?pdf=Watershed-Development-Guidelines 

4. The hydrogeological analysis is required to be prepared in accordance with “Hydrogeological 
Assessment Submissions: Conservation Authority Guidelines for Development Applications” 
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?p
df=Hydrogeological-Guidelines 

5. Where the LSPOP applies, submissions are to be in accordance with the LSPOP found here: 
https://www.lsrca.on.ca/watershed-health/phosphorus 

6. Low Impact Development Treatment Train Tool can be found here: 
https://www.lsrca.on.ca/Pages/LIDTTTool.aspx 

https://www.lsrca.on.ca/Shared%20Documents/permits/swm_guidelines.pdf
https://www.lsrca.on.ca/Shared%20Documents/permits/watershed-development-guidelines.pdf?pdf=Watershed-Development-Guidelines
https://www.lsrca.on.ca/Shared%20Documents/permits/watershed-development-guidelines.pdf?pdf=Watershed-Development-Guidelines
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?pdf=Hydrogeological-Guidelines
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?pdf=Hydrogeological-Guidelines
https://www.lsrca.on.ca/watershed-health/phosphorus
https://www.lsrca.on.ca/Pages/LIDTTTool.aspx
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7. LSPP Water Balance Offsetting Policy: applies to all new applications under the planning act 

received after 1 January 2019, details can be found here: 

https://www.lsrca.on.ca/Shared%20Documents/lspp-water-budget-policy.pdf 
8. LSRCA Review Fees can be found here:  

https://www.lsrca.on.ca/permits/permit-fees 
  

https://www.lsrca.on.ca/Shared%20Documents/lspp-water-budget-policy.pdf
https://www.lsrca.on.ca/permits/permit-fees
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LSRCA Engineering Submission Acknowledgement 
I, Name:                                                              , Credentials:              (i.e. P.Eng., C.E.T.), confirm that I am a 
professional familiar with applicable documents, guidelines and criteria pertaining to stormwater 
management, erosion / sediment controls and natural hazards in the province of Ontario and that 
the submission entitled Report Name:                       
         , with associated drawings Drawings:                                       
        , has been reviewed by me and addresses 
the key components in the checklist included below.   
I acknowledge that engineering sign-off or sign-off from another discipline pertaining to this 
submission or a portion of this submission does not constitute a permit from LSRCA.  A permit will 
be required for all works within an LSRCA Regulated Area in accordance with Ontario Regulation 
179/06 and additional information may be required as part of the permit process. 
I acknowledge that an incomplete submission will result in processing delays and may be returned 
or rejected and/or additional information may be requested, during which time, the submission 
will be placed on hold. 
Signature:                 Printed Name:                
 
Name of Consulting Firm:                           
 
Date:                           (mm/dd/yy)        
 
LSRCA Engineering Submission Checklist 
For items that have been included, please fill in the report section and report page along with 
appendix location or drawings pertaining to each item.  For items not included, check “No” or “N/A 
(Not Applicable)” for each item.   If “No” or “N/A” are checked, please provide an explanation of 
why the criteria do not apply in a particular instance and note that the submission may be deemed 
incomplete and that additional consultation with LSRCA will likely be required prior to 
submission acceptance.  The sections noted in this check list refer to those contained within the 
LSRCA Technical Guidelines for Stormwater Management Submissions:  
 

Yes 

No N/A Item Comment Report 

Section 
Report 

Page 

Drawing/ 

Appendix 

     Pre-submission consultation 
with LSRCA has been completed 
as per Section 2.0.  

 

     The SWM report has been 
prepared as per Section 3.4 as 
a standalone document (i.e. 
all references, calculations and 
modelling are included within 
the document or a referenced 
appendix). 

 

     A Hard Copy of all reports and 
all drawings (folded 
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Yes 

No N/A Item Comment Report 

Section 
Report 

Page 

Drawing/ 

Appendix 

individually to 8.5” x 11” size) 
has been submitted for LSRCA 
review. 

     Stormwater Quantity Peak 
Flow Control as per Section 
2.2.1. 

 

     Stormwater Quantity Volume 
Control as per Section 2.2.2.  

 

     Safe conveyance of 
stormwater to a sufficient 
outlet as per Sections 2.2.3 / 
2.2.4. 

 

     Stormwater Quality Control 
(80% TSS 
removal/Enhanced Level 
Treatment/Level 1 
Treatment) as per Section 2.3. 

 

     Stormwater Quality Control 
(Phosphorus Removal) as 
per Section 2.3.2 and as 
outlined in the Lake Simcoe 
Protection Plan. 

 

     Stormwater Quality Control 
(Other Pollutants) as per 
Sections 2.3.3 – 2.3.5 

 

     Stream Erosion Control as 
per Section 2.4.  

 

     A Water Balance / 
Groundwater analysis as per 
Section 2.5. 

 

     Erosion and Sediment 
Control drawings and details 
including an applicable section 
in the SWM report as per 
Section 2.6. 

 

     The Lake Simcoe Phosphorus 
Offsetting Policy (LSPOP) 
including a Phosphorous 
Budget completed for the site 
using the MOE PTool or STEP’s 
LID TTT. 

 

     Natural Hazards including  
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Yes 

No N/A Item Comment Report 

Section 
Report 

Page 

Drawing/ 

Appendix 

floodplain (hydraulics, 
hydrology, mapping and cut / 
fill balance if applicable.) 

     SWM Modelling (hydrology 
and hydraulics) including 
digital files and all supporting 
SWM calculations. 

 

     The general requirements, as 
per Appendix A of the LSRCA 
Technical Guidelines for SWM 
Submissions.  Please note that 
this Appendix is not an 
exhaustive list and that 
additional site-specific 
requirements may apply. 

 

 
 

Submission/Resubmission Requirements: 
7. A completed response matrix which includes a detailed response outlining how each of the 

comments above have been addressed with reference to applicable reports/drawings (i.e. 

specific sections/pages/details or tab identifiers). 

8. The response matrix is to also include a summary of any additional changes to the design (i.e. 

in addition to those not identified in the detailed response to comments, and includes changes 

to reports, drawings, details, facility design, etc.). 

9. All drawings are to be folded (8.5 x 11). 

10. Reports and engineering drawings/details are to be signed and sealed by a Professional 

Engineer. 

11. Reports are to include a digital copy of applicable models on a Data CD or USB Thumb Drive. 

12. All submissions/reports are to include applicable technical components which achieve the 

minimum requirements outlined in the LSRCA Technical Guidelines for Stormwater 

Management Submissions, September 2016. 
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Important Notes and References: 
9. Please contact the LSRCA to scope any required Environmental Impact Study or Natural 

Heritage Evaluation 
10. The stormwater management submission is required to be prepared in accordance with “LSRCA 

Technical Guidelines for SWM Submissions” 
https://www.lsrca.on.ca/Shared%20Documents/permits/swm_guidelines.pdf 

11. Submissions are to be in accordance with the LSRCA Watershed Development Guidelines 
https://www.lsrca.on.ca/Shared%20Documents/permits/watershed-development-
guidelines.pdf?pdf=Watershed-Development-Guidelines 

12. The hydrogeological analysis is required to be prepared in accordance with “Hydrogeological 
Assessment Submissions: Conservation Authority Guidelines for Development Applications” 
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?p
df=Hydrogeological-Guidelines 

13. Where the LSPOP applies, submissions are to be in accordance with the LSPOP found here: 
https://www.lsrca.on.ca/watershed-health/phosphorus 

14. Low Impact Development Treatment Train Tool can be found here: 
https://www.lsrca.on.ca/Pages/LIDTTTool.aspx 

15. LSRCA Review Fees can be found here:  
https://www.lsrca.on.ca/permits/permit-fees 
 

 
 

 

https://www.lsrca.on.ca/Shared%20Documents/permits/swm_guidelines.pdf
https://www.lsrca.on.ca/Shared%20Documents/permits/watershed-development-guidelines.pdf?pdf=Watershed-Development-Guidelines
https://www.lsrca.on.ca/Shared%20Documents/permits/watershed-development-guidelines.pdf?pdf=Watershed-Development-Guidelines
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?pdf=Hydrogeological-Guidelines
https://www.lsrca.on.ca/Shared%20Documents/permits/hydrogeological%20_guidelines.pdf?pdf=Hydrogeological-Guidelines
https://www.lsrca.on.ca/watershed-health/phosphorus
https://www.lsrca.on.ca/Pages/LIDTTTool.aspx
https://www.lsrca.on.ca/permits/permit-fees


 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX B-6 
 

EXISTING STORM OUTLET PHOTOS 
 
 



 
Existing Storm Outlet Channel Inspection 

Dec. 23, 2020 
Project Name: Highfair Investments Inc.    

Project No.:  2301  
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www.scsconsultinggroup.com 
P:\2301 Archer Hill, Aurora\Design\Reports\FSR\2021 08(Aug) 06 - 1st Submission FSR\Appendix B - Background information\Ex storm outlet 
photos\2020 12(Dec) 23-etck-ex. storm outfall photo report.docx 

 

 

  
Photo No.1 Photo No.2 

Gabion Basket Drop Structure Channel downstream of gabion basket drop structure 
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Photo No.3 Photo No.4 

Channel between gabion basket drop structure and 
wetland 

Channel outlet to wetland 

 



 

 
 
 
 
 
 
 

 
 
 
 
 
The following secure link is being provided by SCS Consulting Group to share Highfair 
Investments Inc. FSSR related digital data:  
https://filesafecloud.scsconsultinggroup.com/url/bxp22fnitvke2nkg 
 
Please click on the link and download all files from this location. 
 

 Digital copy of the FSSR; and 
 Visual Otthymo modelling files 
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HYDROLOGY MODELLING 
 
 



   Highfair Investments Inc. 

           Existing Condition VO6 Schematic  Project Number: 2301 
   Date: August 2021 

P:\2301 Archer Hill, Aurora\Design\SWM\FSP\Hydrology\Schematics\2301-Existing Condition Schematic.doc 

 
 

 
 

 

 
 

 



Existing Conditions 

VO2 Parameter Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

NASHYD

Number 101 102

Description

DT(min) 2 2

Area (ha) 2.38 9.96

CN* 77.0 80.0

IA(mm) 7.0 5.3

TP Method Uplands Uplands

TP (hr) 0.04 0.14

STANDHYD

Number 201

Description External 
DT(min) 2

Area (ha) 0.71

XIMP1,2
0.51

TIMP2
0.51

CN* 77.0

IA(mm) 5.5

SLPP(%) 2

LGP(m) 40

MNP 0.25

DPSI (mm) 2.0

SLPI(%) 1

LGI(m) 68.80

MNI 0.013

1Note that where there is NO directly connected area (ie: roof runoff to grassed areas), the hydrology program does not accept XIMP=0%, therefore, XIMP = 1% has been used
2Note that where there is NO pervious area, the hydrology program does not accept TIMP and XIMP=100%, therefore, TIMP and XIMP = 99% has been used

Total Area = 13.1 ha

P:\2301 Archer Hill, Aurora\Design\SWM\FSP\Hydrology\2301-VO2 Model Parameters Pre.xlsm



Existing Conditions 

CN Calculations

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Soil Type Hydrologic Soil Group
Silty Clay CD

TABLE OF CURVE NUMBERS (CN's)**
Land Use Hydrologic Soil Type Manning's

A AB B BC C CD D 'n'

Meadow "Good" 30 44 58 64.5 71 74.5 78 0.40 MTO
Woodlot "Fair" 36 48 60 66.5 73 76 79 0.40 MTO
Gravel 76 80.5 85 87 89 90 91 0.30 USDA
Lawns "Good" 39 50 61 67.5 74 77 80 0.25 USDA
Pasture/Range 58 61.5 65 70.5 76 78.5 81 0.17 MTO
Crop 66 70 74 78 82 84 86 0.13 MTO
Fallow (Bare) 77 82 86 89 91 93 94 0.05 MTO

46 55.5 65 71 77 79.5 82 0.25 USDA

Streets, paved 98 98 98 98 98 98 98 0.01 USDA

1.  MTO Drainage Manual (1997), Design Chart 1.09-Soil/Land Use Curve Numbers
2. USDA (1986), Urban Hydrology for Small Watersheds, Table 2.2-Runoff Curve Numbers for Urban Areas

HYDROLOGIC SOIL TYPE (%) - Existing Conditions
Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL

101 100 100
102 100 100
201 100 100

LAND USE (%) - Existing Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

101 40.4 58.3 1.3 100.0
102 14.2 6.0 64.1 15.7 100.0
201 16.1 83.9 100.0

Note: Where STANDHYD command used (shaded), impervious fraction is not considered in CN determination, since %Imp directly input in STANDHYD command

CURVE NUMBER (CN) - Existing Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Weighted

Range (Bare) Residences CN

101 0.0 30.7 0.0 44.9 0.0 0.0 0.0 0.0 1.3 77
102 10.6 4.6 0.0 49.4 0.0 0.0 0.0 0.0 15.4 80
201 12.0 0.0 0.0 64.6 0.0 0.0 0.0 0.0 0.0 77

** AMC II assumed

Source

Low Density Residences, 2 
acre, 12% imp

Site Soils: (per GEOTECHNICAL INVESTIGATION BY EXP)
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Existing Conditions 

CN Calculations

Highfair Investments Inc.
Project Number: 2301

Date: August 2021
Designer Initials: E.A.S.

Input Values
Step Subcatchment: 101 102 201

1 CN (AMC II):  77 80 77

2 CN (AMC III) = 89 91 89
3 100 Year Precipitation, P = 108.98 mm 108.98 108.98

Q =   (P - Ia)
2   

S = (P - Ia)
2
   - (P - Ia)

      (P - Ia) + S             Q

Q = rainfall excess or runoff, mm

S = potential maximum retention or available storage, mm

CN =  25400 S = 25400  - 254

          S + 254           CN

CN* = modified SCS curve # that better reflects Ia conditions in Ontario

Output Values
Subcatchment: 101 102 201

SIII = 31.39 mm 25.12 31.39

 SCS Assumption of 0.2 S = Ia = 6.28 mm 5.02 6.28

4 QIII = 78.66 mm 83.72 78.66

Preferred Initial Abstraction, Ia = 7.0 mm 5.3 5.5

5 S*III = 30.27 mm 24.78 32.68

6 CN*III = 89.35 mm 91.11 88.60

CN*III= 89 Rounded 91 89

7 CN*II= 77 convert 80 77

Explanation of Procedure

1 Determine CN based on typical AMC II conditions (attached)
2 Convert CN from AMC II to AMC III conditions (standard SCS tables)

3 Get precipitation depth P for 100 year storm

4 Using CNIII with Ia = 0.2S, compute QIII for 100 year precipitation

5 For the same QIII, compute S*III using Ia=1.5mm (or otherwise determined)

6 Compute CN*III using S*III

7 Calculate CN*II using SCS conversion table 

P:\2301 Archer Hill, Aurora\Design\SWM\FSP\Hydrology\2301-VO2 Model Parameters Pre.xlsm



Existing Conditions 

IA Calculations

Highfair Investments Inc.
Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

LAND USE (%) - Existing Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

101 40.4 58.3 1.3 100.0
102 14.2 6.0 64.1 15.7 100.0
201 16.1 83.9 100.0

IA VALUES (mm) - Existing Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

IA (mm) 8 10 2 5 8 8 3 2 2

101 4.0 2.9 0.0 7.0
102 1.1 0.6 3.2 0.3 5.3
201 1.3 4.2 5.5

* IA values based on LRSCA guidelines
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Existing Conditions 

Time to Peak Calculations

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Uplands Method:

Catchment
ID

High 
Elevation

Low 
Elevation

Length (m) Slope (%) Land Cover Type Velocity (m/s)
Time of 

Concentration (s)
Time of 

Concentration (hr)
Time to 

Peak (hr)

101a 277.69 270.39 100 7.31 Pasture 0.59 168.3 0.05 0.03

101b 270.39 269.04 15 8.84 Forest (Heavy Litter) 0.23 67.4 0.02 0.01
101 0.04

102a 278.00 274.90 70 4.41 Pasture 0.46 152.9 0.04 0.03

102b 274.90 267.60 382 1.91 Waterway 0.64 592.0 0.16 0.11
102 0.14

P:\2301 Archer Hill, Aurora\Design\SWM\FSP\Hydrology\2301-VO2 Model Parameters Pre.xlsm



   Highfair Investments Inc. 

          Proposed Condition VO6 Schematic  Project Number: 2301 
   Date: August 2021 

P:\2301 Archer Hill, Aurora\Design\SWM\FSP\Hydrology\Schematics\2301-Proposed Condition Schematic.doc 

 

 



Proposed Conditions 

VO2 Parameter Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

NASHYD

Number 103 104

Description

DT(min) 2 2

Area (ha) 2.57 1.61

CN* 80.0 80.0

IA(mm) 7.4 8.1

TP Method Uplands Uplands

TP (hr) 0.06 0.06

STANDHYD

Number 201 202

Description

DT(min) 2 2

Area (ha) 0.71 8.15

XIMP1,2
0.51 0.27

TIMP2
0.51 0.64

CN* 77.0 75.0

IA(mm) 5.5 5.0

SLPP(%) 2 2

LGP(m) 40 40

MNP 0.25 0.25

DPSI (mm) 2.0 2.0

SLPI(%) 1 1

LGI(m) 68.80 233.10

MNI 0.013 0.013

1Note that where there is NO directly connected area (ie: roof runoff to grassed areas), the hydrology program does not accept XIMP=0%, therefore, XIMP = 1% has been used
2Note that where there is NO pervious area, the hydrology program does not accept TIMP and XIMP=100%, therefore, TIMP and XIMP = 99% has been used

Total Area = 13.0 ha
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Proposed Conditions 

CN Calculations

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Soil Type Hydrologic Soil Group
Silty Clay CD

TABLE OF CURVE NUMBERS (CN's)**
Land Use Hydrologic Soil Type Manning's

A AB B BC C CD D 'n'

Meadow "Good" 30 44 58 64.5 71 74.5 78 0.40 MTO
Woodlot "Fair" 36 48 60 66.5 73 76 79 0.40 MTO
Gravel 76 80.5 85 87 89 90 91 0.30 USDA
Lawns "Good" 39 50 61 67.5 74 77 80 0.25 USDA
Pasture/Range 58 61.5 65 70.5 76 78.5 81 0.17 MTO
Crop 66 70 74 78 82 84 86 0.13 MTO
Fallow (Bare) 77 82 86 89 91 93 94 0.05 MTO
Low Density Residences 57 64.5 72 76.5 81 83.5 86 0.25 USDA
Streets, paved 98 98 98 98 98 98 98 0.01 USDA

1.  MTO Drainage Manual (1997), Design Chart 1.09-Soil/Land Use Curve Numbers
2. USDA (1986), Urban Hydrology for Small Watersheds, Table 2.2-Runoff Curve Numbers for Urban Areas

HYDROLOGIC SOIL TYPE (%) - Proposed Conditions
Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL

103 100 100
104 100 100
201 100 100
202 100 100

LAND USE (%) - Proposed Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

103 52.8 23.3 12.9 11.0 100.0
104 15.8 59.7 13.1 11.3 100.0
201 17.8 82.2 100.0
202 100.0 100.0

Note: Where STANDHYD command used (shaded), impervious fraction is not considered in CN determination, since %Imp directly input in STANDHYD command

CURVE NUMBER (CN) - Proposed Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Weighted

Range (Bare) Residences CN

103 39.3 17.7 0.0 9.9 0.0 0.0 0.0 0.0 10.8 78
104 11.8 45.4 0.0 10.1 0.0 0.0 0.0 0.0 11.1 78
201 13.3 0.0 0.0 63.3 0.0 0.0 0.0 0.0 0.0 77
202 0.0 0.0 0.0 77.0 0.0 0.0 0.0 0.0 0.0 77

** AMC II assumed

Source

Site Soils: (per GEOTECHNICAL INVESTIGATION BY EXP)
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Proposed Conditions 

CN Calculations

Highfair Investments Inc.
Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Input Values
Step Subcatchment: 103 104 201 202

1 CN (AMC II):  78 78 77 77

2 CN (AMC III) = 90 90 89 89

3 100 Year Precipitation, P = 108.98 mm 108.98 108.98 108.98

Q =   (P - Ia)2   S = (P - Ia)2   - (P - Ia)

      (P - Ia) + S             Q

Q = rainfall excess or runoff, mm

S = potential maximum retention or available storage, mm

CN =  25400 S = 25400  - 254

          S + 254           CN

CN* = modified SCS curve # that better reflects Ia conditions in Ontario

Output Values
Subcatchment: 103 104 201 202

SIII = 28.22 mm 28.22 31.39 31.39

 SCS Assumption of 0.2 S = Ia = 5.64 mm 5.64 6.28 6.28

4 QIII = 81.17 mm 81.17 78.66 78.66

Preferred Initial Abstraction, Ia = 7.4 mm 8.1 5.5 5.0

5 S*III = 25.52 mm 24.47 32.60 33.47

6 CN*III = 90.87 mm 91.21 88.63 88.36

CN*III= 91 Rounded 91 89 88

7 CN*II= 80 convert 80 77 75

Explanation of Procedure

1 Determine CN based on typical AMC II conditions (attached)

2 Convert CN from AMC II to AMC III conditions (standard SCS tables)

3 Get precipitation depth P for 100 year storm

4 Using CNIII with Ia = 0.2S, compute QIII for 100 year precipitation

5 For the same QIII, compute S*III using Ia=1.5mm (or otherwise determined)

6 Compute CN*III using S*III

7 Calculate CN*II using SCS conversion table 
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Proposed Conditions 

IA Calculations

Highfair Investments Inc.
Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

LAND USE (%) - Proposed Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

103 52.8 23.3 12.9 11.0 100.0
104 15.8 59.7 13.1 11.3 100.0
201 17.8 82.2 100.0
202 100.0 100.0

IA VALUES (mm) - Proposed Conditions
Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

IA (mm) 8 10 2 5 8 8 3 2 2

103 4.2 2.3 0.6 0.2 7.4
104 1.3 6.0 0.7 0.2 8.1
201 1.4 4.1 5.5
202 5.0 5.0

* IA values based on LRSCA guidelines
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Proposed Conditions 

Time to Peak Calculations

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Uplands Method:

Catchment
ID

High 
Elevation

Low 
Elevation

Length (m) Slope (%) Land Cover Type Velocity (m/s)
Time of 

Concentration (s)
Time of 

Concentration (hr)
Time to 

Peak (hr)

103a 276.15 270.80 27 19.79 Pasture 0.98 27.5 0.01 0.01

103b 270.80 268.50 74 3.11 Waterway 0.82 90.7 0.03 0.02

103c 268.50 267.50 103 0.97 Waterway 0.46 221.4 0.06 0.04
103 0.06

104a 275.94 274.40 37 4.12 Forest (Heavy Litter) 0.15 244.3 0.07 0.045

104b 274.40 269.72 26 17.73 Forest (Heavy Litter) 0.32 81.6 0.02 0.015
104 0.06
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Hydrologic Soil Group Notes
August 2021

E.A.S.

Per EXP and RJ 
Burnside borehole 
logs, the site soils 
consist of silt and 
clayey silt.  

A hydrologic soil 
group of CD was 
adopted for the 
hydrology 
calculations



 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX D 
 

PHOSPHOROUS BUDGET 
 
 



Phosphorous Calculations

Highfair Investments Inc.
Project Number: 2301

Date: August 2021
Designer Initials: E.A.S.

Existing Phosphorus Budget

Watershed East Holland River 

Land Cover
TP Loading 
(kg/ha/yr)

Area (ha) TP Loading (kg/yr)

Low Intensity Development 0.13 9.13 1.187
TOTAL 9.13 1.187

C
o

m
m

e
rc

ia
l 
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n

d
u
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tr

ia
l

R
e
s
id

e
n
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a
l

Beaver River 0.22 0.04 0.01 1.82 1.32 0.19 0.06 0.83 0.02 0.04 0.02 0.26

Black River 0.23 0.08 0.02 1.82 1.32 0.17 0.15 0.83 0.05 0.06 0.04 0.26

East Holland River 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26

Hawkestone Creek 0.19 0.10 0.06 1.82 1.32 0.09 0.10 0.83 0.03 0.04 0.03 0.26

Lovers Creek 0.16 0.07 0.17 1.82 1.32 0.07 0.06 0.83 0.06 0.06 0.05 0.26

Pefferlaw/Uxbridge Brook 0.11 0.06 0.02 1.82 1.32 0.13 0.04 0.83 0.03 0.04 0.04 0.26

Whites Creek 0.23 0.10 0.42 1.82 1.32 0.15 0.08 0.83 0.10 0.11 0.09 0.26

Barrie Creeks 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

GeorginaCreeks 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26

Hewitts Creek 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Innisfil Creeks 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Maskinonge River 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Oro Creeks North 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26

Oro Creeks South 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Ramara Creeks 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Talbot/Upper Talbot River 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

West Holland River 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26
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Phosphorous Calculations

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Proposed Conditions Phosphorus Budget

Watershed East Holland River 

BMP #1 BMP #2

Description Land Cover
TP Loading 

(kg/ha/yr)
Area (ha)

TP Loading 

(kg/yr)
BMP

TP Removal 

Rate (%)

TP Export 

(kg/yr)
BMP

TP Removal 

Rate (%)

TP Export 

(kg/yr)

Combined 

Removal 

Efficiency 

Unmitigated Pload 

(kg/year)

Mitigated Pload 

(kg/year)

Rear Yard Infiltration and 

Stream Buffer
High Intensity Dev. - Residential 1.32 1.01 1.335 Infiltration Trenches 60% 0.534

Vegetated Filter Strips / Stream 

Buffers
65% 0.187 86% 1.335 0.187

Rear Yard Infiltration and 

Underground Storage
High Intensity Dev. - Residential 1.32 1.24 1.637 Infiltration Trenches 60% 0.655 Underground Storage 25% 0.491 70% 1.637 0.491

Catchbasin Filtration and 

Underground Storage
High Intensity Dev. - Residential 1.32 6.27 8.276 Sorbtive Media Interceptors 79% 1.738 Underground Storage 25% 1.304 84% 8.276 1.304

Bioswale Infiltration and 

Underground Storage
High Intensity Dev. - Residential 1.32 0.61 0.802 Infiltration Trenches 60% 0.321 Underground Storage 25% 0.241 70% 0.802 0.241

Total 9.13 Total 12.050 2.222

Removal Rate 82%

C
o
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m
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l
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n
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a
l

Beaver River 0.22 0.04 0.01 1.82 1.32 0.19 0.06 0.83 0.02 0.04 0.02 0.26

Black River 0.23 0.08 0.02 1.82 1.32 0.17 0.15 0.83 0.05 0.06 0.04 0.26

East Holland River 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26

Hawkestone Creek 0.19 0.10 0.06 1.82 1.32 0.09 0.10 0.83 0.03 0.04 0.03 0.26

Lovers Creek 0.16 0.07 0.17 1.82 1.32 0.07 0.06 0.83 0.06 0.06 0.05 0.26

Pefferlaw/Uxbridge Brook 0.11 0.06 0.02 1.82 1.32 0.13 0.04 0.83 0.03 0.04 0.04 0.26

Whites Creek 0.23 0.10 0.42 1.82 1.32 0.15 0.08 0.83 0.10 0.11 0.09 0.26

Barrie Creeks 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

GeorginaCreeks 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26

Hewitts Creek 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Innisfil Creeks 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Maskinonge River 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Oro Creeks North 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26

Oro Creeks South 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Ramara Creeks 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

Talbot/Upper Talbot River 0.19 0.07 0.12 1.82 1.32 0.13 0.08 0.83 0.05 0.06 0.05 0.26

West Holland River 0.36 0.12 0.24 1.82 1.32 0.13 0.08 0.83 0.10 0.16 0.10 0.26
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Phosphorous Calculations

Highfair Investments Inc.
Project Number: 2301

Date: August 2021
Designer Initials: E.A.S.

Lake Simcoe Phosphorous Offsetting Policy Calculation

Phosphorus Export = 2.22 kg/yr
Offset Ratio = 2.5 :1

Offsetting Value =  $    35,000.00 /kg/year
Offsetting Cost =  $  194,434.42 

Administration Fee = 15%
 $    29,165.16 

TOTAL PHOSPHORUS OFFSETTING FEE =  $  223,599.58 
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18m ROW BOULEVARD FILTRATION

TRENCH SIZING

Highfair Investments Inc.
Project Number: 2301

Date: August 2021
Designer: E.A.S.

Total Area 13.7 x 82 = 1123.40 m2

Imp Area (Roof) (220.2 x 1/2) + (220.2 x 1/2) + (220.2) = 440.40 m2

Imp Area (Driveway, including boulevard driveway) (5.5 x 6 x 2) + (3.75 x 6 x 2) = 111 m2

Imp Area (Sidewalk)  (1.5 x 13.7) = 20.55 m2

Imp Area (Pavement+Curb) (8 + 0.5 + 0.5) x 13.7= 123.3 m2
TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Total Imp. Area 695.25 m2
(FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Imperviousness 61.9%
Protection 

Level
SWMP Type Storage Volume (m3/ha) for Impervious Level

35% 55% 70% 85%
Sample Drainage Area 82 m2/m-road 0.0082 ha/m-road 1. Infiltration 25 30 35 40

2. Wetlands 80 105 120 140

Required Volume per Hectare (Water Quality Requirements) 3. Hybrid Wet Pond/Wetland 110 150 175 195

(as per Table 3.2, MOE, 2003) 32.3 m3/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 0.265 m3/m-road 1. Infiltration 20 20 25 30
2. Wetlands 60 70 80 90

Required Volume per Hectare (25 mm Storm Requirements) 3. Hybrid Wet Pond/Wetland 75 90 105 120

as per 25 mm Storm Event 154.7 m3/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 1.269 m3/m-road 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Trench Volume 1.269 m3/m-road 4. Wet Pond 60 75 85 95

5. Dry Pond (ContinuousFlow) 90 150 200 240

Filtration Trench Design - Provided

Units

D - Depth m

W - Width m

L - Length m

A - Bottom Area m2

Total Volume of the Filtration Trench (i.e. stone volume) m3

n - Media Porosity

Total Runoff Storage Volume of the Filtration Trench m3

Total Runoff Storage Volume of the Filtration Trench mm

Based on the maximum dimensions of the filtration trench to avoid conflicts with service laterals and utilities in the boulevard, the filtration trench provides 7.9 mm/impervious area of storage.

7.9

1.25

1.00

1.3

1.0

0.40

0.40

Estimate imperviousness of drainage area from roofs, driveway, and road areas draining to filtration trench. Assume a section of road with the full 18m ROW, a 13.7 m frontage lot with a split draining lot on one side, and a 13.7 frontage 
front draining lot on the other side, which also has the backyard of a split lot behind it contributing. 

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Filtration Trench

0.80
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18m ROW BOULEVARD FILTRATION

TRENCH SIZING

Highfair Investments Inc.
Project Number: 2301

Date: August 2021
Designer: E.A.S.

Estimate imperviousness of drainage area from roofs, driveway, and road areas draining to filtration trench. Assume a section of road with a 13.7 m frontage lot with a split draining lot on one side and half of the 18m ROW.

Total Area 13.7 x 24 = 328.80 m2

Imp Area (Roof) (220.2 x 1/2)  = 110.10 m2

Imp Area (Driveway, including boulevard driveway) (5.5 x 6) + (3.75 x 6) = 55.5 m2

Imp Area (1/2 Sidewalk)  (0.75 x 13.7) = 10.275 m2

Imp Area (Pavement+Curb) (4 + 0.5) x 13.7= 61.65 m2
TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Total Imp. Area 237.53 m2
(FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Imperviousness 72.2%
Protection 

Level
SWMP Type Storage Volume (m3/ha) for Impervious Level

35% 55% 70% 85%
Sample Drainage Area 24 m2/m-road 0.0024 ha/m-road 1. Infiltration 25 30 35 40

2. Wetlands 80 105 120 140

Required Volume per Hectare (Water Quality Requirements) 3. Hybrid Wet Pond/Wetland 110 150 175 195

(as per Table 3.2, MOE, 2003) 35.7 m3/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 0.086 m3/m-road 1. Infiltration 20 20 25 30
2. Wetlands 60 70 80 90

Required Volume per Hectare (25 mm Storm Requirements) 3. Hybrid Wet Pond/Wetland 75 90 105 120

as per 25 mm Storm Event 180.6 m3/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 0.433 m3/m-road 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Trench Volume 0.433 m3/m-road 4. Wet Pond 60 75 85 95

5. Dry Pond (ContinuousFlow) 90 150 200 240

Filtration Trench Design - Provided

Units

D - Depth m

W - Width m

L - Length m

A - Bottom Area m2

Total Volume of the Filtration Trench (i.e. stone volume) m3

n - Media Porosity

Total Runoff Storage Volume of the Filtration Trench m3

Total Runoff Storage Volume of the Filtration Trench mm

Based on the maximum dimensions of the filtration trench to avoid conflicts with service laterals and utilities in the boulevard, the filtration trench provides 23.1 mm/impervious area of storage.

1.00

1.3

1.0

0.40

0.40

23.1

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Filtration Trench

0.80

1.25
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Half of 18m ROW BIOSWALE SIZING

Highfair Investments Inc.
Project Number: 2301

Date: August 2021
Designer: E.A.S.

Estimate imperviousness of drainage area from road area of half of the 18m ROW and 13.7 split draining lot to bioswale.

Total Area 24 x 13.7 = 328.80 m2

Imp Area (Half of Roof) 220.15 x 1/2 = 110.08 m2

Imp Area (Driveway) (5.5 x 6) + (3.75 x 6) = 55.5 m2

Imp Area (Sidewalk/Trail/Multi-Use Pathway)  (1.5 x 13.7) = 20.55 m2

Imp Area (Pavement+Curb) (4 + 0.5) x 13.7 = 61.65 m2
TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Total Imp. Area 247.78 m2
(FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Imperviousness 75.4%
Protection 

Level
SWMP Type Storage Volume (m3/ha) for Impervious Level

35% 55% 70% 85%
Sample Drainage Area 24 m2/m-road 0.0024 ha/m-road 1. Infiltration 25 30 35 40

2. Wetlands 80 105 120 140

Required Volume per Hectare (Water Quality Requirements) 3. Hybrid Wet Pond/Wetland 110 150 175 195

(as per Table 3.2, MOE, 2003) 36.8 m3/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 0.088 m3/m-road 1. Infiltration 20 20 25 30
2. Wetlands 60 70 80 90

Required Volume per Hectare (25 mm Storm Requirements) 3. Hybrid Wet Pond/Wetland 75 90 105 120

as per 25 mm Storm Event 188.4 m3/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 0.452 m3/m-road 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Trench Volume 0.452 m3/m-road 4. Wet Pond 60 75 85 95

5. Dry Pond (ContinuousFlow) 90 150 200 240

Bioswale Design - Provided

Units

D - Depth m

W - Width m

L - Length m

A - Bottom Area m2

Total Volume of the Bioswale (i.e. media volume) m3

n - Media Porosity

Total Runoff Storage Volume of the Bioswale m3

Total Runoff Storage Volume of the  Bioswale mm

Based on the maximum dimensions of the bioswale to avoid conflicts with service laterals and utilities in the boulevard, the filtration trench provides 13.3 mm/impervious area of storage.

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Bioswale

0.60

1.0

13.3

1.00

1.0

0.6

0.40

0.24
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Rear Yard Infiltration Trench Sizing

Highfair Investments Inc.
Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Individual Infiltration Trench Sizing - Maximum Trench Depth

Units 11.0m 12.1m 13.7m 18.3m

Roof Area to Infiltration Trench m2 85.1 95.3 110.1 137.7

Runoff Depth to Infiltration Trench mm 25.0 25.0 25.0 25.0

Runoff Volume to Infiltration Trench m3 2.13 2.38 2.75 3.44

P - Percolation Rate mm/h 12.0 12.0 12.0 12.0
SF - Safety Factor 2.50 2.50 2.50 2.50
n - Media Porosity 0.40 0.40 0.40 0.40
t - Detention Time h 48 48 48 48

D - Maximum Infiltration Trench Depth m 0.58 0.58 0.58 0.58

Individual Infiltration Trench Design - Provided

Units 11.0m 12.1m 13.7m 18.3m
D - Depth m 0.58 0.58 0.58 0.58
W - Width m 1.1 1.1 1.1 1.1
L - Length m 9.00 10.10 11.70 13.50

A - Bottom Area m2 9.9 11.1 12.9 14.9

Total Volume of the Infiltration Trench m3 5.7 6.4 7.5 8.6

n - Media Porosity 0.40 0.40 0.40 0.40

Total Runoff Storage Volume of the 
Infiltration Trench

m3 2.30 2.58 2.99 3.45

Summary Table

Units 11.0m 12.1m 13.7m 18.3m
Maximum Depth Required m 0.58 0.58 0.58 0.58

Depth Provided m 0.58 0.58 0.58 0.58

Volume Required m3 2.13 2.38 2.75 3.44

Volume Provided m3 2.30 2.58 2.99 3.45

House Product Line

House Product Line

House Product Line

Notes

Estimated per zoning (50% coverage, 
1/2 of roof)

Rainfall event to capture less 
evaporation (initial abstraction)

per Hydrogeological Assessment

Notes

Notes

(per Runoff Volume to Infiltration 
Trench above)

� =
� ∗ �

�� ∗ � ∗ 1000
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Extended Detention Sizing

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

EXTENDED DETENTION
Using the 25mm - 4 hour Chicago Storm

Erosion Control Volume (V) = Runoff Depth (mm)  x Drainage Area (ha) x 10 (m3) / (mm)(ha)

Erosion Control Volume (V) = 12.11 mm      x 8.86 ha x 10 m3 / mm·ha

1073 m3 

Governing Volume (V) = 1073 m3 

Erosion Control Volume (V) = 
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CONTROL STRUCTURE SUMMARY
Highfair Investments Inc.

Project Number: 2301
Date: August 2021

Designer Initials: E.A.S.

Orifice 1
Invert = 267.9 m 0.075
Size = 0.075 m
Orifice Coefficient, C = 0.62 inv=267.9

Obvert = 267.975 m

Orifice 2 (Round Only)
Invert = 270.5 m 0.85
Size = 0.85 m 270.5

C = 0.62
Obvert = 271.35 m

Broad Crested Weir (Weir 2) <----L=0.6m----->
Length = 0.60 m inv=272.1

Elevation = 272.10 m
Crest Breadth = 0.254 m
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OUTFLOW SUMMARY
Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Starting Water Level (m) = 267.9

Elevation Increment (m) = 0.05

 Shading represents Storage-Discharge pairings used in VO6 modelling

Upstream Orifice 1 Orifice  2 Weir 2 Stage Total Storage Detention

Elevation Outflow Outflow Outflow Flow Time

(m) (cms) (cms) (cms) (m) (cms) (m3) (hrs)

267.90 0.000 0.000 0.000 267.90 0.000 0 0.0

267.95 0.001 0.000 0.000 267.95 0.001 1 0.5

268.00 0.003 0.000 0.000 268.00 0.003 5 1.0

268.05 0.004 0.000 0.000 268.05 0.004 12 1.5

268.10 0.005 0.000 0.000 268.10 0.005 21 2.1

268.15 0.006 0.000 0.000 268.15 0.006 34 2.8

268.20 0.006 0.000 0.000 268.20 0.006 48 3.5

268.25 0.007 0.000 0.000 268.25 0.007 63 4.1

268.30 0.007 0.000 0.000 268.30 0.007 78 4.7

268.35 0.008 0.000 0.000 268.35 0.008 93 5.2

268.40 0.008 0.000 0.000 268.40 0.008 108 5.8

268.45 0.009 0.000 0.000 268.45 0.009 123 6.3

268.50 0.009 0.000 0.000 268.50 0.009 139 6.8

268.55 0.009 0.000 0.000 268.55 0.009 155 7.2

268.60 0.010 0.000 0.000 268.60 0.010 172 7.7

268.65 0.010 0.000 0.000 268.65 0.010 189 8.2

268.70 0.011 0.000 0.000 268.70 0.011 206 8.7

268.75 0.011 0.000 0.000 268.75 0.011 225 9.1

268.80 0.011 0.000 0.000 268.80 0.011 243 9.6

268.85 0.012 0.000 0.000 268.85 0.012 262 10.0

268.90 0.012 0.000 0.000 268.90 0.012 281 10.5

268.95 0.012 0.000 0.000 268.95 0.012 301 11.0
269.00 0.013 0.000 0.000 269.00 0.013 322 11.4

269.05 0.013 0.000 0.000 269.05 0.013 343 11.9

269.10 0.013 0.000 0.000 269.10 0.013 366 12.4

269.15 0.013 0.000 0.000 269.15 0.013 388 12.9

269.20 0.014 0.000 0.000 269.20 0.014 412 13.3

269.25 0.014 0.000 0.000 269.25 0.014 436 13.8

269.30 0.014 0.000 0.000 269.30 0.014 461 14.3

269.35 0.014 0.000 0.000 269.35 0.014 487 14.8

269.40 0.015 0.000 0.000 269.40 0.015 512 15.3

269.45 0.015 0.000 0.000 269.45 0.015 538 15.8

269.50 0.015 0.000 0.000 269.50 0.015 562 16.2

269.55 0.015 0.000 0.000 269.55 0.015 583 16.6

269.60 0.016 0.000 0.000 269.60 0.016 603 17.0

269.65 0.016 0.000 0.000 269.65 0.016 621 17.3

269.70 0.016 0.000 0.000 269.70 0.016 638 17.6
269.75 0.016 0.000 0.000 269.75 0.016 657 17.9

269.80 0.017 0.000 0.000 269.80 0.017 677 18.2

269.85 0.017 0.000 0.000 269.85 0.017 698 18.6

269.90 0.017 0.000 0.000 269.90 0.017 721 19.0

269.95 0.017 0.000 0.000 269.95 0.017 745 19.4

270.00 0.017 0.000 0.000 270.00 0.017 771 19.8

270.05 0.018 0.000 0.000 270.05 0.018 798 20.2

270.10 0.018 0.000 0.000 270.10 0.018 826 20.6
270.15 0.018 0.000 0.000 270.15 0.018 855 21.1

270.20 0.018 0.000 0.000 270.20 0.018 885 21.6
270.25 0.018 0.000 0.000 270.25 0.018 917 22.0

270.30 0.019 0.000 0.000 270.30 0.019 949 22.5

270.35 0.019 0.000 0.000 270.35 0.019 983 23.0

270.40 0.019 0.000 0.000 270.40 0.019 1017 23.5

270.45 0.019 0.000 0.000 270.45 0.019 1053 24.0

270.50 0.019 0.000 0.000 270.50 0.019 1090 24.6

270.55 0.020 0.005 0.000 270.55 0.025 1128 25.1

270.60 0.020 0.020 0.000 270.60 0.039 1166 25.4
270.65 0.020 0.043 0.000 270.65 0.063 1205 25.6 2 Year

270.70 0.020 0.075 0.000 270.70 0.095 1244 25.7

270.75 0.020 0.115 0.000 270.75 0.135 1284 25.8
270.80 0.021 0.162 0.000 270.80 0.182 1323 25.9 2 Year 2 Year

270.85 0.021 0.215 0.000 270.85 0.236 1362 26.0

4hr Chicago 12hr SCS 24hr SCS
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OUTFLOW SUMMARY
Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Starting Water Level (m) = 267.9

Elevation Increment (m) = 0.05

 Shading represents Storage-Discharge pairings used in VO6 modelling

Upstream Orifice 1 Orifice  2 Weir 2 Stage Total Storage Detention

Elevation Outflow Outflow Outflow Flow Time

(m) (cms) (cms) (cms) (m) (cms) (m3) (hrs)

4hr Chicago 12hr SCS 24hr SCS

270.90 0.021 0.274 0.000 270.90 0.295 1401 26.0 5 Year
270.95 0.021 0.274 0.000 270.95 0.295 1439 26.0

271.00 0.021 0.427 0.000 271.00 0.448 1476 26.1 10 Year
271.05 0.021 0.551 0.000 271.05 0.572 1512 26.1 5 Year
271.10 0.022 0.652 0.000 271.10 0.673 1548 26.1 5 Year
271.15 0.022 0.739 0.000 271.15 0.761 1582 26.1 25 Year
271.20 0.022 0.817 0.000 271.20 0.839 1616 26.1

271.25 0.022 0.888 0.000 271.25 0.910 1647 26.1 10 Year
271.30 0.022 0.954 0.000 271.30 0.977 1677 26.1 10 Year
271.35 0.022 1.016 0.000 271.35 1.038 1705 26.1

271.40 0.023 1.074 0.000 271.40 1.097 1732 26.1 50 Year
271.45 0.023 1.129 0.000 271.45 1.152 1757 26.2 25 Year
271.50 0.023 1.182 0.000 271.50 1.205 1781 26.2 25 Year
271.55 0.023 1.232 0.000 271.55 1.255 1803 26.2

271.60 0.023 1.280 0.000 271.60 1.304 1823 26.2

271.65 0.023 1.327 0.000 271.65 1.350 1842 26.2 50 Year
271.70 0.024 1.372 0.000 271.70 1.395 1859 26.2 100 Year
271.75 0.024 1.415 0.000 271.75 1.439 1875 26.2 50 Year
271.80 0.024 1.458 0.000 271.80 1.482 1888 26.2

271.85 0.024 1.499 0.000 271.85 1.523 1901 26.2

271.90 0.024 1.539 0.000 271.90 1.563 1912 26.2

271.95 0.024 1.578 0.000 271.95 1.602 1921 26.2

272.00 0.024 1.616 0.000 272.00 1.640 1928 26.2 100 Year 100 Year
272.05 0.025 1.653 0.000 272.05 1.677 1934 26.2

272.10 0.025 1.689 0.000 272.10 1.714 1939 26.2

272.15 0.025 1.725 0.010 272.15 1.760 1942 26.2

272.20 0.025 1.760 0.029 272.20 1.814 1944 26.2

272.25 0.025 1.794 0.054 272.25 1.873 1945 26.2

272.30 0.025 1.827 0.083 272.30 1.936 1946 26.2

272.35 0.025 1.860 0.120 272.35 2.006 1946 26.2
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Control Structure Outlet Invert = 267.9 m

Superpipe 1 Parameters Superpipe 2 Parameters

Length = 50 m Length = 150 m

Slope = 0.5 % Slope = 1.6 %

Span = 3048 mm Span = 3048 mm

Rise = 1524 mm Rise = 1524 mm

Haunch height = 254 mm Haunch height = 254 mm

D/S Superpipe Invert = 267.90 m D/S Superpipe Invert = 268.41 m

Elevation Increment = 0.05 m Elevation Increment = 0.05 m

Cross-Sectional Area = 4.52 m2 Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 225.81 m3 Total Storage Provided = 677.42 m3

U/S Superpipe Invert = 268.15 m U/S Superpipe Invert = 270.81 m

U/S Superpipe Obvert = 269.67 m U/S Superpipe Obvert = 272.33 m

U/S Haunch Invert = 268.40 m U/S Haunch Invert = 271.06 m

U/S Haunch Obvert = 269.42 m U/S Haunch Obvert = 272.08 m

D/S Superpipe Obvert = 269.42 m D/S Superpipe Obvert = 269.93 m

D/S Haunch Invert = 268.15 m D/S Haunch Invert = 268.66 m

D/S Haunch Obvert = 269.17 m D/S Haunch Obvert = 269.68 m

Stage/Storage Table: Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3) Stage (m)

Total 

Volume 

(m3)

267.90 0.00 267.90 0.00

267.95 0.64 267.95 0.00

268.00 2.61 268.00 0.00

268.05 5.94 268.05 0.00

268.10 10.69 268.10 0.00

268.15 16.92 268.15 0.00

268.20 24.01 268.20 0.00

268.25 31.31 268.25 0.00

268.30 38.76 268.30 0.00

268.35 46.31 268.35 0.00

268.40 53.92 268.40 0.00

268.45 61.54 268.45 0.13

268.50 69.16 268.50 0.66

268.55 76.78 268.55 1.61

268.60 84.40 268.60 3.01

268.65 92.02 268.65 4.86

268.70 99.64 268.70 7.18

268.75 107.26 268.75 9.98

268.80 114.88 268.80 13.26

268.85 122.50 268.85 17.01

268.90 130.12 268.90 21.24

268.95 137.74 268.95 25.94

269.00 145.36 269.00 31.12

269.05 152.98 269.05 36.78

269.10 160.60 269.10 42.91

269.15 168.22 269.15 49.52

269.20 175.84 269.20 56.60

269.25 183.43 269.25 64.16

269.30 190.94 269.30 72.20

269.35 198.32 269.35 80.71

269.40 205.51 269.40 89.70

269.45 212.31 269.45 99.17

269.50 217.76 269.50 109.11

269.55 221.77 269.55 119.53

269.60 224.39 269.60 130.43
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 1 Parameters Superpipe 2 Parameters

Length = 50 m Length = 150 m

Slope = 0.5 % Slope = 1.6 %

Span = 3048 mm Span = 3048 mm

Rise = 1524 mm Rise = 1524 mm

Haunch height = 254 mm Haunch height = 254 mm

D/S Superpipe Invert = 267.90 m D/S Superpipe Invert = 268.41 m

Elevation Increment = 0.05 m Elevation Increment = 0.05 m

Cross-Sectional Area = 4.52 m2 Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 225.81 m3 Total Storage Provided = 677.42 m3

U/S Superpipe Invert = 268.15 m U/S Superpipe Invert = 270.81 m

U/S Superpipe Obvert = 269.67 m U/S Superpipe Obvert = 272.33 m

U/S Haunch Invert = 268.40 m U/S Haunch Invert = 271.06 m

U/S Haunch Obvert = 269.42 m U/S Haunch Obvert = 272.08 m

D/S Superpipe Obvert = 269.42 m D/S Superpipe Obvert = 269.93 m

D/S Haunch Invert = 268.15 m D/S Haunch Invert = 268.66 m

D/S Haunch Obvert = 269.17 m D/S Haunch Obvert = 269.68 m

Stage/Storage Table: Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3) Stage (m)

Total 

Volume 

(m3)

269.65 225.66 269.65 141.80

269.70 225.81 269.70 153.65

269.75 225.81 269.75 165.96

269.80 225.81 269.80 178.73

269.85 225.81 269.85 191.94

269.90 225.81 269.90 205.58

269.95 225.81 269.95 219.60

270.00 225.81 270.00 233.71

270.05 225.81 270.05 247.82

270.10 225.81 270.10 261.93

270.15 225.81 270.15 276.05

270.20 225.81 270.20 290.16

270.25 225.81 270.25 304.27

270.30 225.81 270.30 318.39

270.35 225.81 270.35 332.50

270.40 225.81 270.40 346.61

270.45 225.81 270.45 360.73

270.50 225.81 270.50 374.84

270.55 225.81 270.55 388.95

270.60 225.81 270.60 403.06

270.65 225.81 270.65 417.18

270.70 225.81 270.70 431.29

270.75 225.81 270.75 445.40

270.80 225.81 270.80 459.52

270.85 225.81 270.85 473.50

270.90 225.81 270.90 487.08

270.95 225.81 270.95 500.24

271.00 225.81 271.00 512.96

271.05 225.81 271.05 525.22

271.10 225.81 271.10 537.01

271.15 225.81 271.15 548.32

271.20 225.81 271.20 559.16

271.25 225.81 271.25 569.52

271.30 225.81 271.30 579.41

271.35 225.81 271.35 588.82

271.40 225.81 271.40 597.75

271.45 225.81 271.45 606.21
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 1 Parameters Superpipe 2 Parameters

Length = 50 m Length = 150 m

Slope = 0.5 % Slope = 1.6 %

Span = 3048 mm Span = 3048 mm

Rise = 1524 mm Rise = 1524 mm

Haunch height = 254 mm Haunch height = 254 mm

D/S Superpipe Invert = 267.90 m D/S Superpipe Invert = 268.41 m

Elevation Increment = 0.05 m Elevation Increment = 0.05 m

Cross-Sectional Area = 4.52 m2 Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 225.81 m3 Total Storage Provided = 677.42 m3

U/S Superpipe Invert = 268.15 m U/S Superpipe Invert = 270.81 m

U/S Superpipe Obvert = 269.67 m U/S Superpipe Obvert = 272.33 m

U/S Haunch Invert = 268.40 m U/S Haunch Invert = 271.06 m

U/S Haunch Obvert = 269.42 m U/S Haunch Obvert = 272.08 m

D/S Superpipe Obvert = 269.42 m D/S Superpipe Obvert = 269.93 m

D/S Haunch Invert = 268.15 m D/S Haunch Invert = 268.66 m

D/S Haunch Obvert = 269.17 m D/S Haunch Obvert = 269.68 m

Stage/Storage Table: Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3) Stage (m)

Total 

Volume 

(m3)

271.50 225.81 271.50 614.19

271.55 225.81 271.55 621.69

271.60 225.81 271.60 628.72

271.65 225.81 271.65 635.27

271.70 225.81 271.70 641.35

271.75 225.81 271.75 646.95

271.80 225.81 271.80 652.07

271.85 225.81 271.85 656.72

271.90 225.81 271.90 660.89

271.95 225.81 271.95 664.58

272.00 225.81 272.00 667.80

272.05 225.81 272.05 670.54

272.10 225.81 272.10 672.80

272.15 225.81 272.15 674.60

272.20 225.81 272.20 675.94

272.25 225.81 272.25 676.85

272.30 225.81 272.30 677.33

272.35 225.81 272.35 677.42

272.40 225.81 272.40 677.42

272.45 225.81 272.45 677.42

272.50 225.81 272.50 677.42

272.55 225.81 272.55 677.42

272.60 225.81 272.60 677.42
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 3 Parameters Superpipe 4 Parameters

Length = 50 m Length = 70 m

Slope = 0.5 % Slope = 2.7 %

Span = 3048 mm Span = 3048 mm

Rise = 1524 mm Rise = 1524 mm

Haunch height = 254 mm Haunch height = 254 mm

D/S Superpipe Invert = 267.90 m D/S Superpipe Invert = 268.93 m

Elevation Increment = 0.05 m Elevation Increment = 0.05 m

Cross-Sectional Area = 4.51612 m2 Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 225.81 m3 Total Storage Provided = 316.13 m3

U/S Superpipe Invert = 268.15 m U/S Superpipe Invert = 270.82 m

U/S Superpipe Obvert = 269.67 m U/S Superpipe Obvert = 272.34 m

U/S Haunch Invert = 268.40 m U/S Haunch Invert = 271.07 m

U/S Haunch Obvert = 269.42 m U/S Haunch Obvert = 272.09 m

D/S Superpipe Obvert = 269.42 m D/S Superpipe Obvert = 270.45 m

D/S Haunch Invert = 268.15 m D/S Haunch Invert = 269.18 m

D/S Haunch Obvert = 269.17 m D/S Haunch Obvert = 270.20 m

Stage/Storage Table: Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3) Stage (m)

Total 

Volume 

(m3)

267.90 0.00 267.90 0.00

267.95 0.64 267.95 0.00

268.00 2.61 268.00 0.00

268.05 5.94 268.05 0.00

268.10 10.69 268.10 0.00

268.15 16.92 268.15 0.00

268.20 24.01 268.20 0.00

268.25 31.31 268.25 0.00

268.30 38.76 268.30 0.00

268.35 46.31 268.35 0.00

268.40 53.92 268.40 0.00

268.45 61.54 268.45 0.00

268.50 69.16 268.50 0.00

268.55 76.78 268.55 0.00

268.60 84.40 268.60 0.00

268.65 92.02 268.65 0.00

268.70 99.64 268.70 0.00

268.75 107.26 268.75 0.00

268.80 114.88 268.80 0.00

268.85 122.50 268.85 0.00

268.90 130.12 268.90 0.00

268.95 137.74 268.95 0.02

269.00 145.36 269.00 0.23

269.05 152.98 269.05 0.70

269.10 160.60 269.10 1.42

269.15 168.22 269.15 2.41

269.20 175.84 269.20 3.67

269.25 183.43 269.25 5.22

269.30 190.94 269.30 7.05

269.35 198.32 269.35 9.16

269.40 205.51 269.40 11.55

269.45 212.31 269.45 14.22

269.50 217.76 269.50 17.18

269.55 221.77 269.55 20.42

269.60 224.39 269.60 23.94
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 3 Parameters Superpipe 4 Parameters

Length = 50 m Length = 70 m

Slope = 0.5 % Slope = 2.7 %

Span = 3048 mm Span = 3048 mm

Rise = 1524 mm Rise = 1524 mm

Haunch height = 254 mm Haunch height = 254 mm

D/S Superpipe Invert = 267.90 m D/S Superpipe Invert = 268.93 m

Elevation Increment = 0.05 m Elevation Increment = 0.05 m

Cross-Sectional Area = 4.51612 m2 Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 225.81 m3 Total Storage Provided = 316.13 m3

U/S Superpipe Invert = 268.15 m U/S Superpipe Invert = 270.82 m

U/S Superpipe Obvert = 269.67 m U/S Superpipe Obvert = 272.34 m

U/S Haunch Invert = 268.40 m U/S Haunch Invert = 271.07 m

U/S Haunch Obvert = 269.42 m U/S Haunch Obvert = 272.09 m

D/S Superpipe Obvert = 269.42 m D/S Superpipe Obvert = 270.45 m

D/S Haunch Invert = 268.15 m D/S Haunch Invert = 269.18 m

D/S Haunch Obvert = 269.17 m D/S Haunch Obvert = 270.20 m

Stage/Storage Table: Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3) Stage (m)

Total 

Volume 

(m3)

269.65 225.66 269.65 27.74

269.70 225.81 269.70 31.83

269.75 225.81 269.75 36.20

269.80 225.81 269.80 40.85

269.85 225.81 269.85 45.78

269.90 225.81 269.90 50.99

269.95 225.81 269.95 56.49

270.00 225.81 270.00 62.27

270.05 225.81 270.05 68.33

270.10 225.81 270.10 74.67

270.15 225.81 270.15 81.30

270.20 225.81 270.20 88.21

270.25 225.81 270.25 95.40

270.30 225.81 270.30 102.86

270.35 225.81 270.35 110.58

270.40 225.81 270.40 118.56

270.45 225.81 270.45 126.79

270.50 225.81 270.50 135.15

270.55 225.81 270.55 143.51

270.60 225.81 270.60 151.88

270.65 225.81 270.65 160.24

270.70 225.81 270.70 168.60

270.75 225.81 270.75 176.96

270.80 225.81 270.80 185.33

270.85 225.81 270.85 193.65

270.90 225.81 270.90 201.75

270.95 225.81 270.95 209.60

271.00 225.81 271.00 217.18

271.05 225.81 271.05 224.51

271.10 225.81 271.10 231.55

271.15 225.81 271.15 238.31

271.20 225.81 271.20 244.79

271.25 225.81 271.25 250.99

271.30 225.81 271.30 256.90

271.35 225.81 271.35 262.53

271.40 225.81 271.40 267.88

271.45 225.81 271.45 272.95
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 3 Parameters Superpipe 4 Parameters

Length = 50 m Length = 70 m

Slope = 0.5 % Slope = 2.7 %

Span = 3048 mm Span = 3048 mm

Rise = 1524 mm Rise = 1524 mm

Haunch height = 254 mm Haunch height = 254 mm

D/S Superpipe Invert = 267.90 m D/S Superpipe Invert = 268.93 m

Elevation Increment = 0.05 m Elevation Increment = 0.05 m

Cross-Sectional Area = 4.51612 m2 Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 225.81 m3 Total Storage Provided = 316.13 m3

U/S Superpipe Invert = 268.15 m U/S Superpipe Invert = 270.82 m

U/S Superpipe Obvert = 269.67 m U/S Superpipe Obvert = 272.34 m

U/S Haunch Invert = 268.40 m U/S Haunch Invert = 271.07 m

U/S Haunch Obvert = 269.42 m U/S Haunch Obvert = 272.09 m

D/S Superpipe Obvert = 269.42 m D/S Superpipe Obvert = 270.45 m

D/S Haunch Invert = 268.15 m D/S Haunch Invert = 269.18 m

D/S Haunch Obvert = 269.17 m D/S Haunch Obvert = 270.20 m

Stage/Storage Table: Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3) Stage (m)

Total 

Volume 

(m3)

271.50 225.81 271.50 277.74

271.55 225.81 271.55 282.24

271.60 225.81 271.60 286.46

271.65 225.81 271.65 290.40

271.70 225.81 271.70 294.06

271.75 225.81 271.75 297.43

271.80 225.81 271.80 300.52

271.85 225.81 271.85 303.33

271.90 225.81 271.90 305.86

271.95 225.81 271.95 308.11

272.00 225.81 272.00 310.07

272.05 225.81 272.05 311.75

272.10 225.81 272.10 313.15

272.15 225.81 272.15 314.27

272.20 225.81 272.20 315.12

272.25 225.81 272.25 315.70

272.30 225.81 272.30 316.04

272.35 225.81 272.35 316.13

272.40 225.81 272.40 316.13

272.45 225.81 272.45 316.13

272.50 225.81 272.50 316.13

272.55 225.81 272.55 316.13

272.60 225.81 272.60 316.13
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 5 Parameters

Length = 111 m

Slope = 0.9 %

Span = 3048 mm

Rise = 1524 mm

Haunch height = 254 mm

D/S Superpipe Invert = 269.61 m

Elevation Increment = 0.05 m

Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 501.29 m3

U/S Superpipe Invert = 270.61 m

U/S Superpipe Obvert = 272.13 m

U/S Haunch Invert = 270.86 m

U/S Haunch Obvert = 271.88 m

D/S Superpipe Obvert = 271.13 m

D/S Haunch Invert = 269.86 m

D/S Haunch Obvert = 270.88 m

Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3)

267.90 0.00

267.95 0.00

268.00 0.00

268.05 0.00

268.10 0.00

268.15 0.00

268.20 0.00

268.25 0.00

268.30 0.00

268.35 0.00

268.40 0.00

268.45 0.00

268.50 0.00

268.55 0.00

268.60 0.00

268.65 0.00

268.70 0.00

268.75 0.00

268.80 0.00

268.85 0.00

268.90 0.00

268.95 0.00

269.00 0.00

269.05 0.00

269.10 0.00

269.15 0.00

269.20 0.00

269.25 0.00

269.30 0.00

269.35 0.00

269.40 0.00

269.45 0.00

269.50 0.00

269.55 0.00

269.60 0.00
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 5 Parameters

Length = 111 m

Slope = 0.9 %

Span = 3048 mm

Rise = 1524 mm

Haunch height = 254 mm

D/S Superpipe Invert = 269.61 m

Elevation Increment = 0.05 m

Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 501.29 m3

U/S Superpipe Invert = 270.61 m

U/S Superpipe Obvert = 272.13 m

U/S Haunch Invert = 270.86 m

U/S Haunch Obvert = 271.88 m

D/S Superpipe Obvert = 271.13 m

D/S Haunch Invert = 269.86 m

D/S Haunch Obvert = 270.88 m

Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3)

269.65 0.23

269.70 1.17

269.75 2.87

269.80 5.35

269.85 8.64

269.90 12.77

269.95 17.74

270.00 23.57

270.05 30.24

270.10 37.75

270.15 46.11

270.20 55.32

270.25 65.38

270.30 76.28

270.35 88.03

270.40 100.62

270.45 114.07

270.50 128.36

270.55 143.49

270.60 159.47

270.65 176.06

270.70 192.78

270.75 209.59

270.80 226.46

270.85 243.37

270.90 260.29

270.95 277.19

271.00 294.06

271.05 310.85

271.10 327.56

271.15 344.10

271.20 359.97

271.25 374.98

271.30 389.16

271.35 402.48

271.40 414.96

271.45 426.59
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Storage Summary

Highfair Investments Inc.

Project Number: 2301

Date: August 2021

Designer Initials: E.A.S.

Superpipe 5 Parameters

Length = 111 m

Slope = 0.9 %

Span = 3048 mm

Rise = 1524 mm

Haunch height = 254 mm

D/S Superpipe Invert = 269.61 m

Elevation Increment = 0.05 m

Cross-Sectional Area = 4.51612 m2

Total Storage Provided = 501.29 m3

U/S Superpipe Invert = 270.61 m

U/S Superpipe Obvert = 272.13 m

U/S Haunch Invert = 270.86 m

U/S Haunch Obvert = 271.88 m

D/S Superpipe Obvert = 271.13 m

D/S Haunch Invert = 269.86 m

D/S Haunch Obvert = 270.88 m

Stage/Storage Table:

Stage (m)

Total 

Volume 

(m3)

271.50 437.37

271.55 447.31

271.60 456.40

271.65 464.64

271.70 472.04

271.75 478.59

271.80 484.29

271.85 489.15

271.90 493.16

271.95 496.34

272.00 498.71

272.05 500.30

272.10 501.13

272.15 501.29

272.20 501.29

272.25 501.29

272.30 501.29

272.35 501.29

272.40 501.29

272.45 501.29

272.50 501.29

272.55 501.29

272.60 501.29
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APPENDIX G 
 

SANITARY FLOW CALCULATIONS 
 
 



Minimum Dia. = 200 mm EXISTING SANITARY SEWER DESIGN SHEET

Mannings "n"= 0.013 Town of Aurora

Minimum Velocity = 0.6 m/s Regional Municipality of York

Minimum Grade = 0.5 %

Avg. Domestic Flow = 400 l/c/d (365 l/c/d used for 600mm Trunk Sewer) Project: Highfair Investments Inc.
Infiltration = 0.26 l/s/ha Project No: 2301
Max. Peaking Factor= 4.0 Date:
Min. Peaking Factor= 1.0 Designed by: P.R.S./S.E.K.
Maximum Velocity = 3.65 m/s NOMINAL PIPE SIZE USED

             RESIDENTIAL FLOW CALCULATIONS

STREET FROM TO ACC. ACC. INFILTRATION TOTAL PEAKING RES. COMM. TOTAL Q V V

MH MH AREA AREA UNITS DENISTY DENSITY POP RES. ACC. FACTOR FLOW FLOW FLOW DIA. SLOPE FULL FULL ACT

(ha) (ha) (#) (P/ha) (P/unit) POP. (l/s) POP. (l/s) (l/s) (l/s) (mm) (%) (l/s) (m/s) (m/s)

Stonebridge Estates S CB1 SC1 7.82 7.82 35 3.8 133 133 2.0 133 4.00 2.5 0.0 4.5 200 0.50 23.2 0.74 0.56

Stonebridge Estates N SC1 VSPS 7.85 15.67 64 3.8 243 376 4.1 376 4.00 7.0 0.0 11.0 200 0.50 23.2 0.74 0.72

Wycliffe Diamond South SC1EX VSPS 8.80 8.80 0 45 3.5 396 396 2.3 396 4.00 7.3 0.0 9.6 200 0.50 23.2 0.74 0.70

Benville Crescent BC1 VSPS 3.78 3.78 41 3.8 156 156 1.0 156 4.00 2.9 0.0 3.9 200 0.50 23.2 0.74 0.54

Monkman Court MC1 VSPS 3.23 3.23 32 3.8 122 122 0.8 122 4.00 2.3 0.0 3.1 200 0.50 23.2 0.74 0.51

Wycliffe Diamond North DK1 VSPS 2.60 2.60 28 3.5 98 98 0.7 98 4.00 1.8 0.0 2.5 200 0.50 23.2 0.74 0.48

Ex.VANDORF SPS VSPS Ex1A 0.00 34.08 0 3.8 0 1,148 8.9 1148 3.76 20.0 0.0 28.8 200 0.50 23.2 0.74 0.84

Belfountain on Bayview BB1 Ex1A 12.72 12.72 75 3.8 285 285 3.3 285 4.00 5.3 0.0 8.6 200 0.50 23.2 0.74 0.68

Belfountain on Bayview Park BB2 Ext1A 0.83 0.83 0 45 37 37 0.2 37 4.00 0.7 0.0 0.9 200 0.50 23.2 0.74 0.35

Bayview Avenue Ex1A Ex4A 0.00 46.80 0 3.8 0 1,433 12.2 1433 3.69 24.5 0.0 36.7 300 1.50 118.4 1.67 1.47

Rickard St. (Genview) RS1 Ex4A 8.59 8.59 0 45 387 387 2.2 387 4.00 7.2 0.0 9.4 200 0.97 32.3 1.03 0.88

Bayvew Avenue Ex4A Ex9A 0.00 55.39 0 3.8 0 1,819 14.4 1819 3.62 30.5 0.0 44.9 300 0.50 68.3 0.97 1.03

New Pipe NewUp NewDown 0.00 0.00 0 3.8 0 0 0.0 0 4.00 0.0 0.0 0.0 200 0.50 23.2 0.74 0.00

New Pipe NewUp NewDown 0.00 0.00 0 3.8 0 0 0.0 0 4.00 0.0 0.0 0.0 200 0.50 23.2 0.74 0.00

Colyton Court MH1A MH2A 0.55 0.55 6 3.8 23 23 0.1 23 4.00 0.4 0.0 0.6 200 0.97 32.3 1.03 0.39

Colyton Court MH2A MH3A 0.02 0.57 0 3.8 0 23 0.1 23 4.00 0.4 0.0 0.6 200 0.75 28.4 0.90 0.34

Colyton Court MH3A MH5A 0.13 0.70 1 3.8 4 27 0.2 27 4.00 0.5 0.0 0.7 200 0.50 23.2 0.74 0.31

Strawbridge Farm Drive MH4A MH5A 0.35 0.35 5 3.8 19 19 0.1 19 4.00 0.4 0.0 0.4 200 1.55 40.9 1.30 0.42

Strawbridge Farm Drive MH5A MH6A 0.43 1.48 6 3.8 23 68 0.4 68 4.00 1.3 0.0 1.7 200 0.43 21.5 0.68 0.39

Strawbridge Farm Drive MH6A MH7A 0.34 1.82 3 3.8 11 80 0.5 80 4.00 1.5 0.0 2.0 200 1.04 33.5 1.06 0.57

Strawbridge Farm Drive MH7A MH9A 0.40 2.22 6 3.8 23 103 0.6 103 4.00 1.9 0.0 2.5 200 0.53 23.8 0.76 0.48

Strawbridge Farm Drive MH8A MH9A 0.87 0.87 15 3.8 57 57 0.2 57 4.00 1.1 0.0 1.3 200 4.03 65.8 2.10 0.79

Hackwood Crescent MH9A MH10A 0.37 3.46 6 3.8 23 182 0.9 182 4.00 3.4 0.0 4.3 200 0.50 23.1 0.73 0.56

Hackwood Crescent MH10A MH11A 0.26 3.72 3 3.8 11 194 1.0 194 4.00 3.6 0.0 4.6 200 0.34 19.0 0.60 0.49

Hackwood Crescent MH11A MH12A 0.94 4.66 17 3.8 65 258 1.2 258 4.00 4.8 0.0 6.0 200 0.44 21.8 0.69 0.58

Hackwood Crescent MH12A MH13A 0.17 4.83 2 3.8 8 266 1.3 266 4.00 4.9 0.0 6.2 200 0.98 32.4 1.03 0.79

Hackwood Crescent MH13A MH14A 0.82 5.65 14 3.8 53 319 1.5 319 4.00 5.9 0.0 7.4 200 0.44 21.6 0.69 0.62

Strawbridge Farm Drive MH14A MH15A 0.20 5.85 2 3.8 8 327 1.5 327 4.00 6.1 0.0 7.6 200 0.49 23.0 0.73 0.65

Strawbridge Farm Drive MH15A Ex.MH7A 0.08 5.93 0 3.8 0 327 1.5 327 4.00 6.1 0.0 7.6 200 0.54 24.2 0.77 0.68

Stone Road Ex.MH7A Ex.MH9A 4.77 10.70 107 3.5 375 701 2.8 701 3.89 12.6 0.0 15.4 200 3.34 59.9 1.91 1.58

Bayview Ave Ex9A Ex.MH8A 0 55.39 0 45 3.5 0 1,819 14.4 1819 3.62 30.5 0.0 44.9 300 1.00 96.8 1.37 1.33

Stone Road Ex.MH8A Ex.MH9A 0.36 55.75 4 3.5 14 1,833 14.5 1833 3.61 30.7 0.0 45.2 300 0.50 68.3 0.97 1.03

October Lane Ex.MH9A Ex.MH10A 0.78 67.23 16 3.5 56 2,590 17.5 2590 3.50 41.9 0.0 59.4 300 0.69 80.4 1.14 1.24

October Lane Ex.MH10A Ex.MH11A 1.2 68.43 32 3.5 112 2,702 17.8 2702 3.48 43.5 0.0 61.3 300 0.49 67.4 0.95 1.08

October Lane Ex.MH11A Ex.MH12A 0.84 69.27 22 3.5 77 2,779 18.0 2779 3.47 44.7 0.0 62.7 300 1.31 110.5 1.56 1.60

October Lane Ex.MH12A Ex.MH16A 0.32 69.59 6 3.5 21 2,800 18.1 2800 3.47 45.0 0.0 63.1 300 2.50 152.9 2.16 2.04

Fife Road Ex.MH15A Ex.MH16A 1.11 1.11 25 3.5 88 88 0.3 88 4.00 1.6 0.0 1.9 200 3.71 63.1 2.01 0.86

October Lane Ex.MH16A Ex.MH17A 0.79 71.49 20 3.5 70 2,958 18.6 2958 3.45 47.2 0.0 65.8 300 1.70 126.1 1.78 1.80

October Lane Ex.MH17A Ex.MH18A 0.41 71.90 8 3.5 28 2,986 18.7 2986 3.44 47.6 0.0 66.3 300 1.65 124.3 1.76 1.77

October Lane Ex.MH18A Ex.MH19A 0.92 72.82 21 3.5 74 3,059 18.9 3059 3.44 48.7 0.0 67.6 300 1.46 116.8 1.65 1.71

October Lane Ex.MH19A Ex.MH25A 0.29 73.11 4 3.5 14 3,073 19.0 3073 3.43 48.9 0.0 67.9 300 1.10 101.4 1.43 1.53

Stone Road (from West) StoneWest Ex.MH25A 4.95 4.95 0 3.5 0 0 1.3 0 4.00 0.0 0.0 1.3 200 1.40 38.9 1.24 0.56

Stone Road Ex.MH25A Ex.MH12 0.38 78.44 6 3.5 21 3,094 20.4 3094 3.43 49.2 0.0 69.5 300 0.77 84.9 1.20 1.34

New Pipe NewUp NewDown 0.55 0.55 6 3.8 22.8 22.8 0.1 22.8 4.00 0.4 0.0 0.6 200 1.00 32.8 1.04 0.39

Victoria Street Plug1 1 0.15 0.15 0 60 9 9 0.0 9 4.00 0.2 0.0 0.2 200 0.50 23.2 0.74 0.21

Victoria Street 1 2 0.86 1.01000001 0 60 51.6 60.6 0.3 60.6 4.00 1.1 0.0 1.4 200 1.40 38.7 1.23 0.55

PIPE DATA

1-Aug-21



Minimum Dia. = 200 mm PROPOSED SANITARY SEWER DESIGN SHEET

Mannings "n"= 0.013 Town of Aurora

Minimum Velocity = 0.6 m/s Regional Municipality of York

Minimum Grade = 0.5 %

Avg. Domestic Flow = 400 l/c/d (365 l/c/d used for 600mm Trunk Sewer) Project: Highfair Investments Inc. 
Infiltration = 0.26 l/s/ha Project No: 2301
Max. Peaking Factor= 4.0 Date:
Min. Peaking Factor= 1.0 Designed by: P.R.S./S.E.K.
Maximum Velocity = 3.65 m/s NOMINAL PIPE SIZE USED

             RESIDENTIAL FLOW CALCULATIONS

STREET FROM TO ACC. ACC. INFILTRATION TOTAL PEAKING RES. COMM. TOTAL Q V V

MH MH AREA AREA UNITS DENISTY DENSITY POP RES. ACC. FACTOR FLOW FLOW FLOW DIA. SLOPE FULL FULL ACT

(ha) (ha) (#) (P/ha) (P/unit) POP. (l/s) POP. (l/s) (l/s) (l/s) (mm) (%) (l/s) (m/s) (m/s)

Stonebridge Estates S CB1 SC1 7.82 7.82 35 3.8 133 133 2.0 133 4.00 2.5 0.0 4.5 200 0.50 23.2 0.74 0.56

Stonebridge Estates N SC1 VSPS 7.85 15.67 64 3.8 243 376 4.1 376 4.00 7.0 0.0 11.0 200 0.50 23.2 0.74 0.72

Wycliffe Diamond South SC1EX VSPS 8.80 8.80 0 45 3.5 396 396 2.3 396 4.00 7.3 0.0 9.6 200 0.50 23.2 0.74 0.70

Benville Crescent BC1 VSPS 3.78 3.78 41 3.8 156 156 1.0 156 4.00 2.9 0.0 3.9 200 0.50 23.2 0.74 0.54

Monkman Court MC1 VSPS 3.23 3.23 32 3.8 122 122 0.8 122 4.00 2.3 0.0 3.1 200 0.50 23.2 0.74 0.51

Wycliffe Diamond North DK1 VSPS 2.60 2.60 28 3.5 98 98 0.7 98 4.00 1.8 0.0 2.5 200 0.50 23.2 0.74 0.48

Ex.VANDORF SPS VSPS Ex1A 0.00 34.08 0 3.8 0 1,148 8.9 1148 3.76 20.0 0.0 28.8 200 0.50 23.2 0.74 0.84

Belfountain on Bayview BB1 Ex1A 12.72 12.72 75 3.8 285 285 3.3 285 4.00 5.3 0.0 8.6 200 0.50 23.2 0.74 0.68

Belfountain on Bayview Park BB2 Ext1A 0.83 0.83 0 45 37 37 0.2 37 4.00 0.7 0.0 0.9 200 0.50 23.2 0.74 0.35

Bayview Avenue Ex1A Ex4A 0.00 46.80 0 3.8 0 1,433 12.2 1433 3.69 24.5 0.0 36.7 300 1.50 118.4 1.67 1.47

Rickard St. (Genview) RS1 Ex4A 8.59 8.59 0 45 387 387 2.2 387 4.00 7.2 0.0 9.4 200 0.97 32.3 1.03 0.88

Highfair Investments Inc. AR1 Ex4A 9.18 9.18 149 3.8 566 566 2.4 566 3.95 10.3 0.0 12.7 200 0.50 23.2 0.74 0.75

Bayvew Avenue Ex4A Ex9A 0.00 64.57 0 3.8 0 2,385 16.8 2385 3.53 38.9 0.0 55.7 300 0.50 68.3 0.97 1.08

New Pipe NewUp NewDown 0.00 0.00 0 3.8 0 0 0.0 0 4.00 0.0 0.0 0.0 200 0.50 23.2 0.74 0.00

New Pipe NewUp NewDown 0.00 0.00 0 3.8 0 0 0.0 0 4.00 0.0 0.0 0.0 200 0.50 23.2 0.74 0.00

Colyton Court MH1A MH2A 0.55 0.55 6 3.8 23 23 0.1 23 4.00 0.4 0.0 0.6 200 0.97 32.3 1.03 0.39

Colyton Court MH2A MH3A 0.02 0.57 0 3.8 0 23 0.1 23 4.00 0.4 0.0 0.6 200 0.75 28.4 0.90 0.34

Colyton Court MH3A MH5A 0.13 0.70 1 3.8 4 27 0.2 27 4.00 0.5 0.0 0.7 200 0.50 23.2 0.74 0.31

Strawbridge Farm Drive MH4A MH5A 0.35 0.35 5 3.8 19 19 0.1 19 4.00 0.4 0.0 0.4 200 1.55 40.9 1.30 0.42

Strawbridge Farm Drive MH5A MH6A 0.43 1.48 6 3.8 23 68 0.4 68 4.00 1.3 0.0 1.7 200 0.43 21.5 0.68 0.39

Strawbridge Farm Drive MH6A MH7A 0.34 1.82 3 3.8 11 80 0.5 80 4.00 1.5 0.0 2.0 200 1.04 33.5 1.06 0.57

Strawbridge Farm Drive MH7A MH9A 0.40 2.22 6 3.8 23 103 0.6 103 4.00 1.9 0.0 2.5 200 0.53 23.8 0.76 0.48

Strawbridge Farm Drive MH8A MH9A 0.87 0.87 15 3.8 57 57 0.2 57 4.00 1.1 0.0 1.3 200 4.03 65.8 2.10 0.79

Hackwood Crescent MH9A MH10A 0.37 3.46 6 3.8 23 182 0.9 182 4.00 3.4 0.0 4.3 200 0.50 23.1 0.73 0.56

Hackwood Crescent MH10A MH11A 0.26 3.72 3 3.8 11 194 1.0 194 4.00 3.6 0.0 4.6 200 0.34 19.0 0.60 0.49

Hackwood Crescent MH11A MH12A 0.94 4.66 17 3.8 65 258 1.2 258 4.00 4.8 0.0 6.0 200 0.44 21.8 0.69 0.58

Hackwood Crescent MH12A MH13A 0.17 4.83 2 3.8 8 266 1.3 266 4.00 4.9 0.0 6.2 200 0.98 32.4 1.03 0.79

Hackwood Crescent MH13A MH14A 0.82 5.65 14 3.8 53 319 1.5 319 4.00 5.9 0.0 7.4 200 0.44 21.6 0.69 0.62

Strawbridge Farm Drive MH14A MH15A 0.20 5.85 2 3.8 8 327 1.5 327 4.00 6.1 0.0 7.6 200 0.49 23.0 0.73 0.65

Strawbridge Farm Drive MH15A Ex.MH7A 0.08 5.93 0 3.8 0 327 1.5 327 4.00 6.1 0.0 7.6 200 0.54 24.2 0.77 0.68

Stone Road Ex.MH7A Ex.MH9A 4.77 10.70 107 3.5 375 701 2.8 701 3.89 12.6 0.0 15.4 200 3.34 59.9 1.91 1.58

Bayview Ave Ex9A Ex.MH8A 0 64.57 0 45 3.5 0 2,385 16.8 2385 3.53 38.9 0.0 55.7 300 1.00 96.8 1.37 1.41

Stone Road Ex.MH8A Ex.MH9A 0.36 64.93 4 3.5 14 2,399 16.9 2399 3.52 39.1 0.0 56.0 300 0.50 68.3 0.97 1.08

October Lane Ex.MH9A Ex.MH10A 0.78 76.41 16 3.5 56 3,157 19.9 3157 3.42 50.0 0.0 69.9 300 0.69 80.4 1.14 1.28

October Lane Ex.MH10AEx.MH11A 1.2 77.61 32 3.5 112 3,269 20.2 3269 3.41 51.6 0.0 71.8 300 0.49 67.4 0.95 1.09

October Lane Ex.MH11AEx.MH12A 0.84 78.45 22 3.5 77 3,346 20.4 3346 3.40 52.7 0.0 73.1 300 1.31 110.5 1.56 1.67

October Lane Ex.MH12AEx.MH16A 0.32 78.77 6 3.5 21 3,367 20.5 3367 3.40 53.0 0.0 73.5 300 2.50 152.9 2.16 2.13

Fife Road Ex.MH15AEx.MH16A 1.11 1.11 25 3.5 88 88 0.3 88 4.00 1.6 0.0 1.9 200 3.71 63.1 2.01 0.86

October Lane Ex.MH16AEx.MH17A 0.79 80.67 20 3.5 70 3,524 21.0 3524 3.38 55.2 0.0 76.2 300 1.70 126.1 1.78 1.87

October Lane Ex.MH17AEx.MH18A 0.41 81.08 8 3.5 28 3,552 21.1 3552 3.38 55.6 0.0 76.7 300 1.65 124.3 1.76 1.84

October Lane Ex.MH18AEx.MH19A 0.92 82.00 21 3.5 74 3,626 21.3 3626 3.37 56.6 0.0 77.9 300 1.46 116.8 1.65 1.76

October Lane Ex.MH19AEx.MH25A 0.29 82.29 4 3.5 14 3,640 21.4 3640 3.37 56.8 0.0 78.2 300 1.10 101.4 1.43 1.58

Stone Road (from West) StoneWestEx.MH25A 4.95 4.95 0 3.5 0 0 1.3 0 4.00 0.0 0.0 1.3 200 1.40 38.9 1.24 0.56

Stone Road Ex.MH25A Ex.MH12 0.38 87.62 6 3.5 21 3,661 22.8 3661 3.37 57.1 0.0 79.9 300 0.77 84.9 1.20 1.37

New Pipe NewUp NewDown 0.55 0.55 6 3.8 22.8 22.8 0.1 22.8 4.00 0.4 0.0 0.6 200 1.00 32.8 1.04 0.39

Victoria Street Plug1 1 0.15 0.15 0 60 9 9 0.0 9 4.00 0.2 0.0 0.2 200 0.50 23.2 0.74 0.21

Victoria Street 1 2 0.86 1.01000001 0 60 51.6 60.6 0.3 60.6 4.00 1.1 0.0 1.4 200 1.40 38.7 1.23 0.55

PIPE DATA

1-Aug-21



Sanitary Sewer Hydraulic Grade Line Analysis

Highfair Investments Inc. 

FSSR

Aurora, York Region Project: Highfair Investments Inc. 

Project No. 2301

Date: 01-Aug-21

Designed By: SEK

Reviewed By: SMS

P:\2301 Archer Hill, Aurora\Design\Pipe Design\Sanitary\2021 05(May) 02 - Sani Analysis - FSP\[2301- HGL-aurora.xlsm]Design

FLOW TOTAL LOSS

(m) (m) (L/s) (mm) (m) (m2) (%) (L/s) (%) (m) (m) (m) (m) (m) (m) (m) (m)

Stone Road Ex.MH8A Ex.MH9A 261.083 260.750 56.0 300 66.5 0.013 0.071 0.178 0.50 68.3 0.82 221.667 0.031 0.792 0.032 0.223 0.02 0.00 0.25 261.383 0.000 261.050 265.42

October Lane Ex.MH9A Ex.MH10A 260.689 260.150 69.9 300 77.9 0.013 0.071 0.178 0.69 80.4 0.87 259.667 0.031 0.989 0.050 0.407 0.02 0.00 0.43 260.989 0.000 260.451 264.68

October Lane Ex.MH10A Ex.MH11A 260.075 259.530 71.8 300 112.2 0.013 0.071 0.178 0.49 67.4 1.07 374.000 0.031 1.016 0.053 0.618 0.00 0.00 0.62 260.451 0.076 259.830 264.12

PIPE BEND 

LOSS
TOTAL LOSS

HGL               
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UTILITIES CORRESPONDENCE 
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Sirrs, Emily

From: Harjit Allen <harjit.allen@rci.rogers.com>

Sent: Monday, July 12, 2021 2:58 PM

To: Knechtel, Erich

Cc: Sirrs, Emily

Subject: RE: Proposed Draft Plan of Subdivision - Aurora

Hi Erich 
 
I can confirm that we have capacity in the area that will be able to service this development.  
 
Please keep me posted on this progress of this development and send me Hydro & Civil drawings once they are 
available. 
 
What is the name of this development? 
 

From: Knechtel, Erich <eknechtel@scsconsultinggroup.com>  
Sent: July 8, 2021 7:30 AM 
To: Harjit Allen <harjit.allen@rci.rogers.com> 
Cc: Sirrs, Emily <esirrs@scsconsultinggroup.com> 
Subject: Proposed Draft Plan of Subdivision - Aurora 
 
Hello, 
 
We are currently preparing a Functional Servicing Report for the attached proposed Draft Plan of Subdivision in Aurora. 
The project is a land assembly that will include the demolition of the existing Archerhill Court and the subdivision of the 
lands as shown. Can you please confirm that there is capacity and whether there are any system upgrades required to 
service the proposed development? 
 
The tentative schedule for the project is demolition and earthworks in the spring of 2023, with servicing construction 
likely beginning in the summer of 2023. 
 
 

Erich Knechtel, P.Eng. 

SCS Consulting Group Ltd. 
30 Centurian Drive, Suite 100 
Markham, ON, L3R 8B8 
(T) 905.475.1900 Ext. 2490 
(F) 905.475.8335  
(M) 647.389.7513 
eknechtel@scsconsultinggroup.com
www.scsconsultinggroup.com 

 

 

Computer viruses can be transmitted via email. Recipients should check this email and any attachments for the presence of viruses. The sender and sender company accept no 
liability for any damage caused by any virus transmitted by this email. The contents of this email transmission are the private property of SCS Consulting Group Ltd. and contain 
confidential information. Any copying, modifying, retransmission, or action taken with this email contents by anyone other than the intended recipients named above is strictly 
prohibited. If you are not an intended recipient, please delete all copies and notify us immediately. Thank you for your cooperation.  
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Sirrs, Emily

From: Phyllis Byer <Phyllis.Byer@enbridge.com>

Sent: Thursday, July 8, 2021 12:04 PM

To: Knechtel, Erich

Cc: Sirrs, Emily

Subject: FW: Proposed Draft Plan of Subdivision - Aurora

Attachments: 20049 THH Archerhill Aurora_DP-05_2021-04-16 DraftPlan Col.pdf

Good afternoon, gas availability would be too early depending on development in the next few years. 
 
However we do have a 4”PE main on Vandorf Sideroad and a 6” PE main on Bayview Avenue that should suffice 
depending on your loads. 
 
Hope this helps. 
 
 

From: Knechtel, Erich <eknechtel@scsconsultinggroup.com>  
Sent: Thursday, July 8, 2021 7:30 AM 
To: Area Planning 30 <AreaPlanning30@enbridge.com> 
Cc: Sirrs, Emily <esirrs@scsconsultinggroup.com> 
Subject: [External] Proposed Draft Plan of Subdivision - Aurora 
 

EXTERNAL: PLEASE PROCEED WITH CAUTION. 
This e-mail has originated from outside of the organization. Do not respond, click on links or open 
attachments unless you recognize the sender or know the content is safe. 

Hello, 
 
We are currently preparing a Functional Servicing Report for the attached proposed Draft Plan of Subdivision in Aurora. 
The project is a land assembly that will include the demolition of the existing Archerhill Court and the subdivision of the 
lands as shown. Can you please confirm that there is capacity and whether there are any system upgrades required to 
service the proposed development? 
 
The tentative schedule for the project is demolition and earthworks in the spring of 2023, with servicing construction 
likely beginning in the summer of 2023. 
 
 

Erich Knechtel, P.Eng. 

SCS Consulting Group Ltd. 
30 Centurian Drive, Suite 100 
Markham, ON, L3R 8B8 
(T) 905.475.1900 Ext. 2490 
(F) 905.475.8335  
(M) 647.389.7513 
eknechtel@scsconsultinggroup.com 
http://secure-web.cisco.com/1-AmutDMTx1bINYxcutojvMwG4e6nm5ylvmzk88ey330YM7XZ2DHW-8CfPM-aHjlXKNm--iSAQ-lht4hbszNB0MdwDwpZ7TH_vFGgMg_6U5o0w5hbbHYJucTEdQL8t6EuBK3rQ
OpmaitxX/http%3A%2F%2Fwww.scsconsultinggroup.com 
 

Computer viruses can be transmitted via email. Recipients should check this email and any attachments for the presence of viruses. The sender and sender company accept no liability for any damage caused by any virus transmitted by this email. The conten
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Sirrs, Emily

From: Ghobrial, Moudy <moudy.ghobrial1@bell.ca>

Sent: Monday, July 19, 2021 11:58 AM

To: Knechtel, Erich; Sirrs, Emily

Cc: Sirrs, Emily; Hoy, Cameron; Rodriguez, Ashley

Subject: RE: Proposed Draft Plan of Subdivision - Aurora

Attachments: Bell-RFI-FTTH.xls

Hi, 
 
I don’t see any problem in serving the sub division, I see fibre in the area. 
But to be 100% sure please fill out the attached form so I can get approval for it.  
 
 
Thank you 
 
Moudy Ghobrial 
Access Network Implementation Manager 

 
444 Millard Ave , Floor 2,  
Newmarket, ON L3Y 2A3 
Moudy.ghobrial1@bell.ca 
: 9056143633 
Cell : 289-383-5081 

 

From: Rodriguez, Ashley <ashley.rodriguez@bell.ca>  
Sent: July-08-21 8:52 PM 
To: Ghobrial, Moudy <moudy.ghobrial1@bell.ca> 
Cc: eknechtel@scsconsultinggroup.com; esirrs@scsconsultinggroup.com; Hoy, Cameron <cameron.hoy@bell.ca> 
Subject: FW: Proposed Draft Plan of Subdivision - Aurora 
 
HI Moudy  
 
Would you be able to have a look at the below request from Erich?  
 
Erich, thank you for your email, Moudy Ghobrial has taken over Aurora switch and he would be able to look into this for 
you. 
 

 
Ashley Rodriguez 
Access Network Implementation Manager 
T: 905-264-5404 M: 416-420-0961 
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From: Knechtel, Erich <eknechtel@scsconsultinggroup.com>  
Sent: July-08-21 8:56 AM 
To: Rodriguez, Ashley <ashley.rodriguez@bell.ca> 
Cc: Sirrs, Emily <esirrs@scsconsultinggroup.com>; Hoy, Cameron <cameron.hoy@bell.ca> 
Subject: [EXT]FW: Proposed Draft Plan of Subdivision - Aurora 
 
Hi Ashley, 
 
We received an out of office notification from Cameron. Can you please help with the question below? 
 
We are currently preparing a Functional Servicing Report for the attached proposed Draft Plan of Subdivision in Aurora. 
The project is a land assembly that will include the demolition of the existing Archerhill Court and the subdivision of the 
lands as shown. Can you please confirm that there is capacity and whether there are any system upgrades required to 
service the proposed development? 
 
The tentative schedule for the project is demolition and earthworks in the spring of 2023, with servicing construction 
likely beginning in the summer of 2023. 

 
Erich Knechtel, P.Eng. 

SCS Consulting Group Ltd. 
30 Centurian Drive, Suite 100 
Markham, ON, L3R 8B8 
(T) 905.475.1900 Ext. 2490 
(F) 905.475.8335  
(M) 647.389.7513 
eknechtel@scsconsultinggroup.com
www.scsconsultinggroup.com 
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Sirrs, Emily

From: Tony D'Onofrio <tony.donofrio@alectrautilities.com>

Sent: Thursday, July 8, 2021 8:01 AM

To: Knechtel, Erich

Cc: Sirrs, Emily

Subject: RE: Proposed Draft Plan of Subdivision - Aurora

Attachments: AlectraSubdivisionApplicationForm-v4.pdf

Hello Erich 
 
There is sufficient capacity for this proposed development.  I have attached a Subdivision application 
form.  This will get the project on our radar and I can assign a tech on it.   We will issue 2 work orders.  One for 
the demolition and one for the new subdivision. 
 
Thanks  
 

From: Knechtel, Erich <eknechtel@scsconsultinggroup.com>  
Sent: Thursday, July 8, 2021 7:30 AM 
To: Tony D'Onofrio <tony.donofrio@alectrautilities.com> 
Cc: Sirrs, Emily <esirrs@scsconsultinggroup.com> 
Subject: Proposed Draft Plan of Subdivision - Aurora 
 

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

 
Hello, 
 
We are currently preparing a Functional Servicing Report for the attached proposed Draft Plan of Subdivision in Aurora. 
The project is a land assembly that will include the demolition of the existing Archerhill Court and the subdivision of the 
lands as shown. Can you please confirm that there is capacity and whether there are any system upgrades required to 
service the proposed development? 
 
The tentative schedule for the project is demolition and earthworks in the spring of 2023, with servicing construction 
likely beginning in the summer of 2023. 
 

Erich Knechtel, P.Eng. 

SCS Consulting Group Ltd. 
30 Centurian Drive, Suite 100 
Markham, ON, L3R 8B8 
(T) 905.475.1900 Ext. 2490 
(F) 905.475.8335  
(M) 647.389.7513 
eknechtel@scsconsultinggroup.com
www.scsconsultinggroup.com 

 

 

Computer viruses can be transmitted via email. Recipients should check this email and any attachments for the presence of viruses. The sender and sender company accept no 
liability for any damage caused by any virus transmitted by this email. The contents of this email transmission are the private property of SCS Consulting Group Ltd. and contain 
confidential information. Any copying, modifying, retransmission, or action taken with this email contents by anyone other than the intended recipients named above is strictly 
prohibited. If you are not an intended recipient, please delete all copies and notify us immediately. Thank you for your cooperation.  
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30 Centurian Drive, Suite 100 

Markham, ON, L3R 8B8 
Phone  905 475 1900 
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