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1.0 INTRODUCTION 

SCS Consulting Group Ltd. has been retained by Shining Hill Estates Collection Inc. to prepare 
a Functional Servicing and Stormwater Management Report for a proposed development 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 an Official Plan Amendment, Zoning Bylaw Amendment, and 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, 
 a neighbourhood park, 
 open space, 
 a private school (St. Anne’s School (SAS)), 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 
(LSRCA), the Ontario Building Code, and the Ministry of Environment, Conservation and 
Parks (MECP) design criteria.  
 
1.2 Study Area 

The study area is a land assembly approximately 31.8 ha in size and is bound by St. John’s 
Sideroad to the south, the Shining Hill Estates Phase 2 development to the southwest, a 
tributary of Tannery Creek to the east, existing residential development to the west, and the 
municipal boundary of Aurora-Newmarket to the north (see Figure 1.1).  
 
The existing subject lands are comprised of estate residential uses including two dwellings, 
ancillary structures and open space areas.  
 
1.3 Background Servicing Information 

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

 South Georgian Bay Lake Simcoe Source Protection Plan (SGBLS SPP) 
(Approval Date: January 26, 2015, Effective: July 1, 2015, Amended: May 14, 
2015); 
 Town of Aurora Design Criteria Manual for Engineering Plans (Revised June 
2021); 
 Technical Guidelines for Stormwater Management Submissions, Lake Simcoe 
Region Conservation Authority (September, 2016);   
 Phosphorus Offsetting Policy, Lake Simcoe Region Conservation Authority 
(July 2021);   
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 Phosphorus Budget Tool in Support of Sustainable Development for the Lake 
Simcoe Watershed (March, 2012); 
 Water Budget Offsetting Policy, Lake Simcoe Region Conservation Authority 
(July 2021);   
 Lake Simcoe Protection Plan (July 2009); and 
 Ministry of Environment, Conservation and Parks (MECP) Stormwater 
Management Planning and Design Manual (March 2003). 

  
The site servicing and SWM strategies are also based on the following approved Engineering 
Drawings as well as the following reports for this Draft Plan of Subdivision: 
 

 St. Andrews on The Hill Engineering Drawings, Revision date March 1988, 
prepared by PMG Consulting Engineers;  
 Hydrogeological Investigation - Revised, Shining Hill (Phase 3), 162, 306, 370, 
434 & 488 St. John’s Sideroad West, Aurora, Ontario, prepared by Golder 
Associates, dated December 20 2021; 
 A Geotechnical Investigation and Slope Stability Assessment for Proposed 
Residential Development, Soil Engineers Ltd., November 19 2021; and 
 A Geotechnical Investigation and for Proposed School Block, Soil Engineers 
Ltd., November 19 2021. 

 
Excerpts from the above listed documents are included in Appendix B. 
 
A Rainscaping design charette with the Town of Aurora and LSRCA was held on December 
15, 2020. The meeting minutes 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 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. (SGBLS SPP) 

 
2.2 Existing Drainage 

The subject lands are located within the Tannery Creek Watershed in the Town of Aurora. A 
tributary of the Tannery Creek travels west to east along the southern limits of the property, 
crosses south under St. John’s Sideroad, and eventually crossing back north under St. John’s 
Sideroad where it travels south to north east of the subject lands, and ultimately                                                                                               
east toward Yonge Street away from the subject property. 
 
As shown on Figure 2.1, there are five outlets for the site that all drain to the Tannery Creek: 
 

1. Southwest outlet via sheet flow to the tributary from the SAS site (Catchment 105 
– 2.68 ha), 

2. Southwest outlet via the tributary (Catchment 101 – 4.07 ha), 
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3. North outlet via sheet flow from the SAS site toward a drainage draw located to 
the north in Newmarket (Catchment 104 – 1.06 ha), and 

4. North outlet toward a wetland located to the north in Newmarket (Catchment 102 
– 3.63 ha), and 

5. East outlet via sheet flow down the valley wall (Catchment 103 – 2.38 ha). 
 
Drainage from the Outlets 1 and 3 are wholly from the SAS site, which the development of 
that block will be subject to Site Plan Control. For the purpose of this FSSR, the hydrology of 
those catchments will not be assessed as it will be completed through a future the Site Plan 
Control application.  
 
2.2.1 Existing Site Characterization 

The soil classifications were identified using the Ontario Soil Survey Complex from OMAFRA 
and land uses visible in recent aerial photography and verified through a site visit. The mapping 
identifies that the soils within the study limits are Schomberg Clay Loam. According to the 
Design Flood Estimation Design Chart H2-6A, the soils are considered as Hydrologic Soil 
Group C. This is consistent with Golder Associations Hydrogeological Investigation that notes 
the predominant soil type is Silt Loam, which is a Hydrologic Soil Group C according to the 
MTO Drainage Management Manual (1997) Design Chart 1.08. 
 
Golder Associates completed in-situ infiltration testing which found a range of estimated 
infiltration rates of 30 – 75 mm/hr. Applying a safety correction factor yields a design 
infiltration rates ranging from 12 – 30 mm/hr. Golder Associates completed monitoring of 
groundwater level across the site with readings from September 2020 to November 2021. 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 

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 

Outlet 2 (Catchment 101) 
(m3/s) 

Outlet 5 (Catchment 102) 
(m3/s) 

Outlet 4 (Catchment 103)  
(m3/s) 

4-Hour 
Chi 

12-Hour 
SCS 

24-Hour 
SCS 

4-Hour 
Chi 

12-Hour 
SCS 

24-Hour 
SCS 

4-Hour 
Chi 

12-Hour 
SCS 

24-Hour 
SCS 

2 Year 0.051 0.081 0.092 0.109 0.177 0.196 0.090 0.138 0.151 
5 Year 0.098 0.138 0.151 0.208 0.289 0.307 0.170 0.221 0.234 

10 Year 0.134 0.188 0.205 0.286 0.384 0.408 0.234 0.292 0.309 
25 Year 0.175 0.243 0.266 0.375 0.488 0.518 0.307 0.368 0.390 
50 Year 0.228 0.286 0.302 0.483 0.567 0.582 0.392 0.426 0.437 
100 Year 0.280 0.331 0.347 0.580 0.647 0.661 0.467 0.486 0.494 

 
A summary of modelling parameters and an existing VO6 schematic are provided in Appendix 
C. A USB drive containing the VO6 hydrology model is also provided in Appendix C, or 
available on request via file transfer. 
 
2.3 Proposed Storm Drainage 

The proposed storm drainage plan is shown on Figure 2.2, while the proposed 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 rear yard infiltration trench to infiltrate runoff from the back half 
of the roofs where 1 m of separation to the high groundwater level can be provided. Infiltration 
measure are required by the Ontario Building Code to be a minimum of 5 m from a foundation. 
The front yard setbacks are 4.5 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 are to drain to grassed areas.  
 
Outlets 1 and 3 – SAS Site 
 
Runoff to Outlet’s 1 and 3 will not be modified as part of the subdivision development. Future 
development of the site will be subject to Site Plan Control, and the proposed development will 
have to demonstrate compliance with all of the stormwater runoff control criteria.  
 
Outlet 2 
 
Clean runoff from 0.29 ha of rear & front yards (Catchment 207), and major system runoff 
from 0.55 ha (Catchment 204) will drain via overland flow directly to Outlet 2. Runoff from 
approximately 2.17 ha (Catchment 206) will be captured by the 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 conveyed to Outlet 2 via a storm sewer.  
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Runoff from the front of lots 79-83 will be captured by rear yard catchbasins to prevent runoff 
from draining onto St. John’s Sideroad. 
 
Outlet 4 
 
Clean runoff from 0.07 ha of rear & front yards (Catchment 205) will drain via overland flow 
directly to Outlet 4. Major and minor system runoff from 2.95 ha (Catchment 203), and major 
system runoff from 0.26 ha (Catchment 202) will be captured by the storm sewer system, 
controlled to the stormwater runoff control criteria using LIDs within the municipal road right-
of-way and an superpipes and conveyed to Outlet 4 via a storm sewer draining east, located 
within a municipal easement, north of the  St. John’s Sideroad right-of-way, discharging at the 
bottom of the valley wall to the Tannery Creek tributary.  
 
Runoff from the front of lots 83-87 will be captured by rear yard catchbasins to prevent runoff 
from draining onto St. John’s Sideroad. 
 
Outlet 5 
 
Major and minor system runoff from 3.60 ha (Catchments EXT1, 201 and 208), and minor 
system runoff from 0.26 ha (Catchment 202) will be captured by the storm sewer system, 
controlled to the stormwater runoff control criteria using LIDs and an end of pipe underground 
stormwater management facility located in Block 97 and conveyed to Outlet 5 via a storm 
sewer discharging to the Tannery Creek. The runoff from the SAS site that drains to Outlet 5 
(Catchment EXT1) will be accommodated for in the end-of-pipe SWM facility for peak flow 
control, but will be required to provide on-site volume control, quality control (TSS, 
phosphorus), erosion control, and water balance. Runoff from 0.26 ha (Catchment 209) will 
drain via overland flow to Outlet 5.  
 
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.  
 
As part of the review of the LIDs, a “RainScaping” design charrette meeting was held on 
December 15, 2020. The RainScaping charrette was a meeting with the Town of Aurora, Town 
of Newmarket, and LSRCA staff, as well as the applicant and the applicant’s consultants to 
discuss, review and develop LID strategies, opportunities and constraints for the subject 
development.  
 
The meeting minutes from the RainScaping charrette are included in Appendix B. Table 2.3 
notes the various LIDs and whether they are recommended.  
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Table 2.3 – Recommended Stormwater LID & BMP Practices 
 

STORMWATER MANAGEMENT PRACTICE RECOMMENDED (Yes/No) 

Reduced Lot Grading Yes 

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 

Street Catchbasin Infiltration/Filtration System Yes 

Underground Stormwater Detention Facility Yes 

Wet Ponds, Wetlands, Dry Ponds No 

 
Reduced Lot Grading – Reducing lot grades from a maximum of 5% to a minimum of 2% is 
suggested wherever possible to maximize infiltration and evapotranspiration of stormwater 
runoff at the lot level.  
 
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 single loaded roads/laneways and 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 a significant SWM benefits as part of the overall treatment train approach for the 
proposed development. All split draining lots will use a rear yard infiltration trenches to 
infiltrate runoff from the back half of the roofs. Infiltration measure are required by the Ontario 
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Building Code to be a minimum of 5 m from a foundation. The front yard setbacks are 4.5 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.  
 
Wet Ponds, Wetlands, Dry Ponds, Underground Storage – As discussed during the 
RainsScaping design charette, wet ponds are discouraged by the LSRCA. Underground storage 
systems are preferred to be located under park areas to utilize dual land uses. Underground 
storage will be utilized under the neighbourhood park at achieve the peak flow and erosion 
control criteria.  
 
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.  
 
Manufactured Treatment Device - A properly sized manufactured treatment device (MTD) 
can assist in providing MECP Enhanced (Level 1) treatment and can contribute to the treatment 
train approach for water quality control.  MTD’s can be used as standalone devices or as pre-
treatment to infiltration or filtration systems and could include catchbasin inserts (such as goss 
traps), oil-grit separators, or stormwater filters.  
 
The location of the proposed LID measures is shown on Figure 2.6. The infiltration LID 
locations have been selected for locations where a minimum of 1 m separation between the 
proposed ground and the seasonally high groundwater table can be provided. Golder 
Associate’s Hydrogeological Investigation assessed Site Sections ‘A-A’, ‘B-B’ and ‘C-C’ 
which illustrate the proposed ground and seasonally high groundwater table (refer to excepts 
in Appendix B3).  
 
2.5 Proposed Stormwater Management Plan 

2.5.1 Quantity Control 

Peak Flow 

The proposed superpipe and underground storage 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. 

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.  
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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 catchbasin infiltration 
or 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 Outlet 2 and Outlet 4, 
and in the end-of-pipe underground storage system for Outlet 5. The preliminary design 
requirements of the facilities are discussed further in a following section. 
 
2.5.4 Water Budget 

Where feasible, measures to minimize impacts on the water budget will be incorporated into 
the development design. As noted in the Hydrogeological Investigation, the estimated existing 
infiltration volume on the proposed development is approximately 16,740 m3. Without 
mitigation the proposed development infiltration volume is approximately 9,895 m3.  
 
Low impact development measures will be implemented as previously described to maintain 
or increase existing infiltration rates.  Per the Hydrogeological Investigation, it is anticipated 
that a proposed infiltration volume of approximately 17,480 m3 can be achieved through the 
proposed mitigation measures.  
 
The Hydrogeological Investigation also assessed catchment based water budgets to the 
receiving tributaries and wetlands. Refer to the Hydrogeological Investigation submitted under 
separate cover for the results. 
 
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. 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.” 

 
The MECP database application Lake Simcoe Phosphorus Loading Development Tool (v2, 01-
April-2012 update) was used to complete the phosphorus budget for the proposed development. 
Due to the complex treatment train provided by the SWM measures outlined above a 
spreadsheet based on the MECP database application was developed to determine the proposed 
conditions phosphorus budget. 
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Existing Phosphorus Loadings 
 
The existing phosphorus loading is based on the land uses based on the Ecological Land 
Classification (ELC) community type for existing conditions shown in the Natural Heritage 
Evaluation, prepared by Beacon Environmental, submitted under separate cover.   The existing 
land uses are shown on Figure 2.7. Based on the Phosphorus Loading Development Tool, the 
existing annual phosphorus loadings were calculated to be 1.71 kg/year. Refer to Appendix D 
for the phosphorus loading tool output. 

 
Proposed Phosphorus Loadings 
 
The proposed land uses for the proposed development are shown on Figure 2.8. The proposed 
residential development is considered high intensity development according to the MECP 
Phosphorus Tool. The SAS Blocks will be subject to Site Plan control, and therefore will be 
required to complete their own Phosphorus Budget analysis at the Site Plan control stage. The 
runoff from these blocks that drains to the proposed end-of-pipe subdivision infrastructure will 
be partially treated for phosphorus removal at those end-of-pipe facilities. The phosphorus 
from the site plan block (SAS) that is not removed by the end-of-pipe facility will need to be 
removed to achieve the zero phosphorus target for those blocks, either through additional on-
site controls or offsetting, demonstrated at the Site Plan control stage. 
 
The majority of the development will be treated by sorbtive media interceptors, which will be 
created by adding 5% iron filings by weight to the proposed filtration and infiltration facilities. 
This is considered to be a standard sizing guideline for sorbtive media interceptors. Please refer 
to Appendix D for relevant sizing information.    
 
The proposed phosphorus loading with no best management practices (BMPs) was calculated 
to be 20.37 kg/yr (refer to Appendix D).  
 
The proposed phosphorus loading with BMPs was calculated to be 2.92 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 

1.71 20.37 2.92 

 
As per LSRCA’s Phosphorus Offsetting Policy, the increase in phosphorus loading will be 
offset at a rate of $35,770/kg/year, at a 2.5:1 ratio. The cost of the phosphorous offsetting will 
total $300,058.89, which includes a 15% administration cost. As previously noted, this 
calculation was completed assuming that the SAS Blocks will remove 100% phosphorus and 
therefore may be subject to additional phosphorus offsetting to be calculated at the Site Plan 
Control stage. 
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2.7 Rear Yard Infiltration Trenches 

Rear yard infiltration trenches are proposed for split draining lots to receive runoff from the 
back half of the roofs where 1 m of separation to the high groundwater level can be provided. 
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. They 
will be composed of washed clear stone and concrete sand with approximate dimensions of 0.5 
m deep and 0.10 m deep, respectively and a 1.0 m width, 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 can be infiltrated with 48 hours. Refer to Figure 2.9 for details, and Figure 2.6 
for proposed locations. Calculations are provided in Appendix E. Please refer to the 
Hydrogeology Report, which outlines the allowable locations for the rear yard infiltration 
trenches (Appendix B3). 
 
2.8 Bioswale/Rain Garden: Roads 

The proposed bioswale/rain garden 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. Because there will not be 1.0 m of separation from the bottom of the bioswales to the 
seasonally high groundwater, the bioswales will be wrapped in an impermeable liner and have 
an underdrain.  
 
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 bioswale on the 16.5 m road right-of-way provides storage for 25 mm/impervious area, 
and the bioswale on the 15 m road right-of-way provides storage for 21.1 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 Bioswale Infiltration: Street D  

The proposed bioswale infiltration system will collect runoff from the front half of the roofs, 
driveways, and Street D via overland flow to the LID located in an island of the cul-de-sac to 
facilitate infiltration via the proposed engineered soil media and stone base. The bioswale 
infiltration system is 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 bioswale provides storage for 5.0 mm/impervious area. Details are discussed 
further in Section 6.0 and calculations are provided on Figure 6.7. 
 
2.10 Catchbasin Filtration Trench 

Catchbasin 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 
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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 a filtration 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 filtration system is discussed further in Section 6.0. 
 
As there will not be a minimum of 1.0 m of separation to the seasonally high groundwater 
level, the system will be designed as a filter trench with an impermeable liner to prevent 
groundwater inflow and a subdrain returning water back to the storm sewer.  
 
The catchbasin filtration trenches will be composed of washed clear stone on top of 0.4 m of 
sand. A perforated drain within the sand layer connected to the minor system will be provided 
at the downstream end of the filtration facility. 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 
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: 
 

 18 m road right-of-way: 10.1 mm/impervious area, 
 23 m road right-of-way: 8.4 mm/impervious area, 
 Half of 16.5 m road right-of-way: 39.6 mm/impervious area, and 
 Half of 15 m road right-of-way: 20.1 mm/impervious area. 

 
Calculations are provided in Appendix E. 
 
2.11 SWM/LID Design Criteria Conformance  

The SWM/ LID’s throughout the site have been designed in order to meet MECP’s criteria 
for infiltration trenches. Table 2.5 below describes the MECP criteria and how the LID 
design meets it.  

Table 2.5: MECP LID Criteria 
 

Design Element Criteria Design Conformance 
Drainage Area < 2 hectares Achieved, refer to Figure 

2.6. 
Land Use  Residential land only  Achieved. 
Depth 
 

The seasonally high groundwater 
table depth should be > 1 m below 
the bottom of the infiltration trench 
 
 

Achieved where possible. 
Not achieved – the system 
will be designed as a filter 
trench with impermeable 
liner. 
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Design Element Criteria Design Conformance 
Drawdown 24 -48 hr drawdown Achieved, refer to 

Appendix E. 
Storage Media 50 mm diameter clear stone 

 
Due to constructability, 19 
mm diameter clear stone is 
typical. This provides the 
same porosity, therefore 
achieving the criteria. 
Refer to Figures 6.7. 

Filter Layer 150 – 300 mm sand filter Achieved, refer to Figures 
6.7. 

Distribution Pipes ≥100 mm diameter pipe 
75 – 150 mm from the top of the 
storage layer 

Achieved, refer to Figures 
6.7. 

 
2.12 End-of-Pipe Underground Storage (Outlet 5) 

Catchments 201, 202 and EXT1 will be controlled for erosion and quantity control using an 
underground storage system, such as “Greenstorm”.  
 
2.12.1 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 for Catchment 201, 202, 208 and EXT1 (Outlet 5) is 
659 m3 (see Appendix F). The peak release rate for the extended detention volume is 
approximately 0.011 m3/s.  
 
2.12.2 Quantity Control: Peak Flow 

The proposed underground storage 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 USB drive containing the VO6 
hydrology model provided in Appendix C. A summary of the resulting storage requirements 
for the underground storage system is provided in Table 2.5.  

 
Table 2.6:  Outlet 5 Underground Storage System Storage Requirements 

 

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 0.035 744 0.077 801 0.095 825 
5 Year 0.118 856 0.167 983 0.175 1028 
10 Year 0.161 957 0.201 1157 0.222 1220 
25 Year 0.188 1091 0.283 1322 0.306 1391 
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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) 

50 Year 0.243 1255 0.314 1443 0.322 1494 
100 Year 0.305 1384 0.353 1568 0.374 1610 

Note: Bold values indicate the more conservative (higher) proposed storage volumes 
 

2.13 Superpipe: Catchment 203 and Catchment 204 (Outlet 4) 

Catchment 203 and the minor system from Catchment 204 will be controlled for erosion and 
quantity control by superpipe storage.  
 
2.13.1 Extended Detention – Catchment 203 and Catchment 204 (Minor System) 

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 413 m3 (see Appendix F). The peak release rate for the 
extended detention volume is approximately 0.007 m3/s.  
 
2.13.2 Quantity Control: Peak Flow – Catchment 203 and Catchment 204 (Minor 

System) 

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 USB drive containing the VO6 
hydrology model provided in Appendix C. A summary of the resulting storage requirements 
for the superpipe is provided in Table 2.6.  
 

Table 2.7:  Superpipe Storage Requirements – Catchment 203 and Catchment 204 
(Minor System) (Outlet 4) 

 

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 0.073 380 0.107 428 0.114 462 
5 Year 0.118 483 0.155 592 0.169 626 

10 Year 0.150 580 0.195 721 0.208 765 
25 Year 0.184 678 0.232 838 0.241 883 
50 Year 0.221 803 0.252 937 0.256 959 
100 Year 0.250 928 0.273 1039 0.275 1050 

Note: Bold values indicate the more conservative (higher) proposed storage volumes 
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2.14 Superpipe: Catchment 206 (Outlet 2) 

Catchment 206 will be controlled for erosion and quantity control by superpipe storage.  
 
2.14.1 Extended Detention – Catchment 206 

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 247 m3 (see Appendix F). The peak release rate for the 
extended detention volume is approximately 0.004 m3/s.  
 
2.14.2 Quantity Control: Peak Flow – Catchment 206 

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 USB drive containing the VO6 
hydrology model provided in Appendix C. A summary of the resulting storage requirements 
for the superpipe is provided in Table 2.8.  
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Table 2.8:  Superpipe Storage Requirements - Catchment 206 
 

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 0.016 293 0.036 325 0.045 339 
5 Year 0.052 351 0.069 415 0.074 443 

10 Year 0.068 407 0.086 511 0.094 550 
25 Year 0.080 479 0.106 615 0.115 664 
50 Year 0.098 573 0.117 680 0.138 707 
100 Year 0.114 662 0.172 732 0.201 748 

Note: Bold values indicate the more conservative (higher) proposed storage volumes 

 
2.15 Comparison of Existing Targets and Proposed Flows 

To the extent possible, the proposed development was designed to control proposed runoff to 
the existing levels. Table 2.9, Table 2.10 and Table 2.11 provides a comparison of existing 
and proposed flows at outlet locations 2, 4 and 5. 
 

Table 2.9: Comparison of Existing Targets & Proposed Flows – 4-Hour Chicago 
 

Return 
Period 
Storm 

Outlet 2 
(m3/s) 

Outlet 4 
(m3/s) 

Outlet 5 
(m3/s) 

Ex. Prop. Ex. Prop. Ex. Prop. 
2 Year 0.051 0.018 0.090 0.074 0.109 0.037 
5 Year 0.098 0.059 0.170 0.120 0.208 0.128 
10 Year 0.134 0.080 0.234 0.153 0.286 0.179 
25 Year 0.175 0.095 0.307 0.188 0.375 0.210 
50 Year 0.228 0.144 0.392 0.225 0.483 0.266 
100 Year 0.280 0.188 0.467 0.254 0.580 0.340 

 
Table 2.10: Comparison of Existing Targets & Proposed Flows – 12-Hour SCS Type II 

 
Return 
Period 
Storm 

Outlet 2 
(m3/s) 

Outlet 4 
(m3/s) 

Outlet 5 
(m3/s) 

Ex. Prop. Ex. Prop. Ex. Prop. 
2 Year 0.081 0.041 0.138 0.109 0.177 0.083 
5 Year 0.138 0.085 0.221 0.158 0.289 0.189 
10 Year 0.188 0.116 0.292 0.199 0.384 0.230 
25 Year 0.243 0.157 0.368 0.235 0.488 0.315 
50 Year 0.286 0.183 0.426 0.256 0.567 0.360 
100 Year 0.331  0.216 0.486 0.277 0.647 0.398 
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Table 2.11: Comparison of Existing Targets & Proposed Flows – 24-Hour SCS Type II 
 

Return 
Period 
Storm 

Outlet 2 
(m3/s) 

Outlet 4 
(m3/s) 

Outlet 5 
(m3/s) 

Ex. Prop. Ex. Prop. Ex. Prop. 
2 Year 0.092 0.051 0.151 0.116 0.196 0.104 
5 Year 0.151 0.092 0.234 0.172 0.307 0.200 
10 Year 0.205 0.126 0.309 0.212 0.408 0.248 
25 Year 0.266 0.170 0.390 0.245 0.518 0.348 
50 Year 0.302 0.190 0.437 0.260 0.582 0.368 
100 Year 0.347 0.222 0.494 0.279 0.661 0.420 

 
As shown in Tables 2.9, Table 2.10 and Table 2.11, the proposed flows are less than or equal 
to the existing flows for the 2 through 100 year storm events at all target locations.  As noted 
above, discharge rates to Outlets 1 and 3 will be addressed through a subsequent Site Plan 
Application process for St. Anne’s School. 
 
2.16 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 flow drainage (up to the 100 year storm event) will generally be conveyed 
overland along the road rights-of-way (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 to avoid 
basement flooding due to the hydraulic grade line in the sewer. 
 
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 2.12: 
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Table 2.12 – 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 

 
2.17 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.  
 
2.18 Regulatory Floodline  

Based on LSRCA’s floodplain mapping, the Regulatory floodplain associated with the 
tributary of Tannery Creek to the east is well below the proposed development. The Regulatory 
floodline associated with the tributary of Tannery Creek to the west/southwest was updated 
during the approval of the Shining Hill Estates Phase 2 development, and is plotting on the 
Figure 5.1, which shows that the proposed development is outside of the Regulatory floodline. 
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3.0 SANITARY SERVICING 

3.1 Existing Sanitary Sewer System 

The existing buildings on the subject lands are serviced with an existing 200 mm diameter 
sanitary service connection at the property line, opposite of Willow Farm Lane. It is currently 
unknown what the size of the private sanitary sewer on the property is, however, the existing 
sanitary manholes were surveyed which indicates the location of the sewer.  
 
The existing sanitary sewer servicing the subject lands discharges to an existing 200 mm 
diameter sanitary sewer that crosses St. John’s Sideroad where it continues south on Willow 
Farm Lane, east on Heatherfield Lane as a 300 mm diameter, through an easement east and 
north to St. John’s Sideroad, east along St. John’s Sideroad, and discharges into a 975 mm 
diameter trunk sanitary sewer on Yonge Street. The existing sewer system is shown on Figure 
3.1.  
 
The existing sanitary sewer system was sized to accommodate an area of 12.0 ha and a 
population of 750 from the subject lands. 
 
A downstream analysis of the existing system up to the Yonge Street trunk is provided in 
Appendix G, which includes the addition of the approved Shining Hill Estates Phase 2 
development together with the 12.0 ha and population of 750 from the subject lands. The results 
show that several runs of the sanitary sewer system are between 90% and 95% capacity. 
 
3.2 Proposed Sanitary Sewer System 

The preliminary layout for the proposed sanitary sewer within the subject lands is provided on 
Figure 3.1 and 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.  
 
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 0.30 persons/student (School) 

 Note that SAS will be a boarding school and therefore the ultimate 
population has been used (800 persons total), without apply the 0.3 
persons/student rate. 

 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.  
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The downstream analysis to the Yonge Street trunk sewer was updated to add the proposed 
development flows. The proposed development includes 13.61 ha and an equivalent population 
of 1284 (including residential units, neighbourhood park, and the St. Anne’s School). Refer to 
Appendix G, for the sanitary sewer design sheet. The results show that with the addition of 
the proposed development, that four (4) 300 mm diameter sewer runs on St. John’s Sideroad 
would theoretically be between 104% to 107% capacity, and that three (3) runs on Heatherfield 
Lane and one (1) run in the easement would be between 100% to 108% capacity.  
 
Further analysis and consultation with the Town will be completed at detailed design to confirm 
whether the surcharging of the Heatherfield Lane sanitary sewer is acceptable. If it is not and 
to avoid sewer upgrades on Heatherfield Lane, an option is to install a new sanitary sewer 
parallel to St. John’s Sideroad to discharge into the existing 300 mm diameter sewer on St. 
John’s Sideroad at existing manhole MH72A, as shown on Figure 3.1. The St. John’s Sideroad 
sewer is significantly lower in elevation than the existing and proposed development and has a 
drop structure at the junction of the easement and St. John’s Sideroad. A hydraulic grade line 
analysis was completed that shows that the 300 mm diameter sewer on St. John’s Sideroad can 
convey the proposed flows without surcharging the sanitary sewer in the easement (upstream 
of existing MH72A). There are two existing service connections to the St. John’s Sideroad 
sewer that service 77 St. John’s Sideroad and 15900 Yonge Street. Based on site 
reconnaissance, these dwellings are significantly higher than St. John’s Sideroad, and based on 
LSRCA’s floodplain mapping the elevation of the dwellings are at least 251.86, which is more 
than 4.5 m higher than the proposed hydraulic grade line in the sewer. A maximum of 0.12 m 
hydraulic grade line surcharge on the St. John’s Sideroad sanitary sewer at MH72A will not 
impact these service connections. Preliminary sanitary sewer 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 

The existing buildings on the subject lands are serviced with an existing private watermain that 
extends from a 200 mm diameter service connection at the property line,  opposite of Willow 
Farm Lane. The size of the private watermain has been reported to be 150 mm diameter, 
although drawings are not available. Several existing private hydrants were surveyed and a 
subsurface utility investigation is being completed to verify the location of the private 
watermain.  
 
The existing watermain servicing the subject lands crosses St. John’s Sideroad with a 200 mm 
diameter watermain where there is a tee connection to the existing ductile iron watermain on 
the south boulevard of St. John’s Sideroad at the intersection of Willow Farm Lane. At the tee, 
the watermain is a 300 mm diameter to the east, 200 mm diameter to the west, and 200 mm 
diameter south on Willow Farm Lane. The existing watermain system is illustrated on Figure 
2.3.  
 
4.2 Proposed Water System 

Two connections to the existing system are proposed at St. John’s Sideroad. The preliminary 
layout for the proposed watermain system is provided on Figure 2.3.  
 
Municipal Engineering Solutions (MES) has been completed a Water Distribution Analysis for 
the proposed development (refer to Appendix H). 
 
The watermain system will designed in accordance with the Town of Aurora and MECP criteria 
including: 
 

 Residential water usage rate:  400 l/c/d, 
 Schools water usage rate: 110 L/student/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: 200 mm diameter (150 mm diameter for cul-de-sacs, at 
the discretion of the Town), 

 Minimum Pipe Depth: 1.8 m, and 
 Maximum Hydrant Spacing: 150 m.  
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5.0 GRADING 

5.1 Existing Grading Conditions 

Under existing conditions, the site slopes in several directions to several drainage draws to the 
south, east, and north. East of the proposed development is a deep valley. Site grading alteration 
has been completed on the property in the past to accommodate the past estate residential use. 
This includes berms, driveways, parking areas, structures, gardens/landscaping and leveling of 
fields for recreational use. The existing topography has slopes that range from nearly flat at the 
south-central portion of the site to approximately 30% at existing embankments. The ground 
surface elevations through the study area range from approximately 274.25 m in the west to 
approximately 260 m in the northeast corner. 
 
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 
and walls. 
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6.0 RIGHTS-OF-WAY AND SIDEWALKS 

The proposed road right-of-way cross-sections are provided on Figures 6.1, 6.2, 6.3, and 6.4. 
The sections have 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 as close as possible. The 23 m wide collector road right-of-way has been 
designed in consultation with the transportation consultant and planning consultant to 
incorporate a proposed multi-use path.  
 
The proposed sidewalk location plan is provided on Figure 6.5. 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 
watercourses 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.  
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9.0 SUMMARY 

This Functional Servicing and Stormwater Management Report has been prepared in support 
of the Draft Plan of Subdivision and Zoning By-law Amendment applications for the proposed 
Shining Hill Estates Phase 3 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 site is located in the East Holland River Watershed draining to the Tannery Creek; 

and 
 The proposed development consists of low density residential, a neighbourhood park, 

open space, a private school (St. Anne’s School (SAS)), and proposed roads. 
 
Stormwater Management and Storm Servicing 

 Quantity, Peak Flow Control: Peak flow control will be provided by the underground 
storage and 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, rain garden/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, rain garden/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 2.92 kg/yr. The phosphorus export is being mitigated through the use 
of rear yard infiltration trenches, rain garden/bioswales with sorbtive media, catchbasin 
infiltration/filtration trenches with sorbtive media in the right-of-way boulevard, and 
underground storage. 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 underground storage and superpipes;  

 Water Budget: Golder Associates has completed a water budget analysis to 
demonstrate that the proposed site water annual infiltration rates will be approximately 
equal to existing rates. Catchment based water budgets have been completed to the 
receiving tributaries and wetlands;  

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

Town of Aurora 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. 
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Sanitary Servicing  

 There is an existing 200 mm diameter sanitary sewer service connection that services 
the property that discharges to the sanitary sewer in the St. Andrew’s on The Hill 
subdivision, ultimately discharging to the 975 mm diameter trunk sanitary sewer at 
Yonge Street and St. John’s Sideroad; 

 A downstream sanitary sewer system analysis has been completed; 
 The existing St. John’s Sideroad sanitary sewer 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; and 

 The downstream sanitary sewer analysis shows that the Heatherfield Lane sanitary sewer 
may flow slightly above 100% capacity if the proposed sanitary sewer flows are 
discharged to the St. Andrew’s on The Hill sanitary sewer system. Further analysis and 
consultation with the Town will be completed at detailed design to confirm whether the 
surcharging of the Heatherfield Lane sanitary sewer is acceptable; 

 Alternatively, a new external sanitary sewer running parallel to St. John’s 
Sideroad is possible to convey sanitary flows, connecting to the 300 mm 
diameter sanitary sewer on St. John’s Sideroad at MH72A. 

 
Water Supply and Distribution  

 There is an existing 200 mm transitioning to a 300 mm diameter watermain on St. 
John’s Sideroad;  

 The development is proposed to be serviced with two connections to the St. John’s 
Sideroad watermain;  

 MES has completed a watermain hydraulic analysis to ensure that there will be 
sufficient domestic and fire flows to service the development;  

 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 and multi-use paths. 
 

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, 2022). 

 
Utility Considerations 

 The utility companies have been contacted to confirm whether there is sufficient 
servicing capacity. 
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Respectfully Submitted: 
 
SCS Consulting Group Ltd. 
 
 
 
 
 
 
 
 
 
 
 
Marjorie MacDonald, EIT  Erich Knechtel, P. Eng.    
mmacdonald@scsconsultinggroup.com eknechtel@scsconsultinggroup.com 

mmacdonald
Typewriter
15/09/22
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MIN. 0.3m
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SECTION B1-B1
SCALE 1:250

1.0m

PROPERTY LINE
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PROPOSED GROUND

REAR YARD
SWALE
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INFILTRATION TRENCH ASSEMBLY

SCALE 1:50

0.15m (MIN.)
TOPSOIL AND SOD

1.0m 1.0m

0.50m

0.15m (MIN.)0.50m

1.0m

1.5m

0.10m 0.10m DEEP CONCRETE SAND FILTER WITH 5%
IRON FILINGS BY WEIGHT
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BLOCK 111
(SERVICING BLOCK)

TOWN OF NEWMARKET

TOWN OF AURORA
13.96ha
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EXISTING 975mmØ
SANITARY
TRUNK SEWER

CONNECT AT MH72A
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T

REFER TO ST. ANDREW'S ON
THE HILL SANITARY DRAWINGS

PLAN IN APPENDIX B

34.19ha
3.8/u186 u

4.11ha
3.8/u26 u

12.48ha
3.8/u79 u

3.15ha
3.8/u11 u

2.84ha
3.8/u1 u

4.28ha
-61 p

9.32ha
3.8/u92 u

0.80ha
3.8/u1 u

0.52ha
50/ha26 p

SHINING HILL ESTATES - PHASE 2

NOTE: NO EXTERNAL
DRAINAGE AREA FROM
NEWMARKET

OPTION 1: DISCHARGE TO
EXISTING 200mmØ

SANITARY SEWER

OPTION 2: NEW
SANITARY SEWER
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*NOTE: LAYOUT IS SCHEMATIC ONLY, DETAILS
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PROPOSED SANITARY SEWER

EXTERNAL SANITARY
DRAINAGE PLAN

3.1EXISTING SANITARY SEWER

EXTERNAL SANITARY DRAINAGE BOUNDARY
PROPOSED SANITARY DRAINAGE BOUNDARY

TOTAL POPULATION (p)
OR TOTAL UNITS

PERSONS PER UNIT OR
PERSONS PER AREA

SANITARY
DRAINAGE AREA1.60ha

50/u80pMUNICIPAL
BOUNDARY

LIMIT OF
DEVELOPMENT
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TANNERY CREEK
TRIBUTARY
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ST. ANNE'S SCHOOL
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EET A

STR
EET B

STREET E

STREET B

STREET D

STREET B

1.60ha
50/ha80 p

4.28ha
800 p

OPTION 1: DISCHARGE
TO EXISTING 200mmØ
SANITARY SEWER

6.98ha
3.8/u87 u

0.75ha
3.5/u21 u

OPTION 2: NEW
SANITARY SEWER
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COLLECTION INC.
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1:2000

SHINING HILL ESTATES
PHASE 3 - FSSR (AURORA)

3.2

PRELIMINARY SANITARY
DRAINAGE PLAN

SANITARY SEWER AND
FLOW DIRECTION

SANITARY DRAINAGE
BOUNDARY

1.60ha
50/ha80p

SANITARY DRAINAGE AREA

PERSONS PER UNIT OR
PERSONS PER AREA

TOTAL POPULATION (p) OR
TOTAL UNITS

EXISTING SANITARY SEWER
AND FLOW DIRECTION

MUNICIPAL BOUNDARY

LIMIT OF DEVELOPMENT
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5.1

PRELIMINARY GRADING PLAN

EXISTING CONTOUR AND ELEVATION

EXISTING ELEVATION

PROPOSED  ELEVATION

PROPOSED  3:1 MAX SLOPE

PROPOSED ROAD GRADE

PROPOSED  ROAD HIGH / LOW POINT

PROPOSED CONTOUR

EXISTING REGULATORY FLOODLINE

MUNICIPAL BOUNDARY

LIMIT OF DEVELOPMENT

FRONT DRAINING LOT

WALKOUT LOT

NOTE: ALL SINGLE RESIDENTIAL LOTS ARE SPLIT DRAINING UNLESS OTHERWISE NOTED.



23.0m - ROAD SECTION ST. JOHN'S SR
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SCALE: 1:100

6.1
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15.0m - LOCAL ROAD SECTION
SCALE: 1:100
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16.5m - LOCAL ROAD SECTION
SCALE: 1:100
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16.5m LOCAL ROAD SECTION
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SIDEWALK PLAN
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CATCHBASIN FILTRATION
TRENCH DETAIL

6.6

PRELIMINARY FILTRATION TRENCH - PROFILE VIEW
SCALE: N.T.S.

DRIVEWAY

LINED FILTRATION TRENCH TO BE WRAPPED IN IMPERMEABLE LINER

200Ø INSPECTION PORT

200Ø PERFORATED
SUBDRAIN WITHOUT
FILTER CLOTH

OVERFLOW LEAD TO SEWER

150Ø NON-PERFORATED PVC CONNECTION TO STM SEWER

1.25m WIDE BY 0.8m HIGH
FILTRATION TRENCH

200Ø INSPECTION PORT

SCALE: N.T.S.

PRELIMINARY FILTRATION TRENCH
CROSS-SECTION

WASHED CLEAR STONE

0.40m SAND
and 5% IRON
FILINGS BY
WEIGHT

0.10m

200Ø PERFORATED SUBDRAIN
WITHOUT FILTER CLOTH

LINED FILTRATION TRENCH TO BE WRAPPED IN  IMPERMEABLE LINER

1.25m WIDE BY 0.8m HIGH
FILTRATION TRENCH

200Ø PVC CAP

200Ø PVC CAP
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BIOSWALE/INFILTRATION
DETAIL

6.7

DCB

2.0%

2.00m 8.00m 2.00m

0.15m

150mm TOPSOIL AND SOD

0.50m CONCRETE SAND FILTER

CATCHBASIN LEAD

2.0%

CONCRETE
APRON

BIORETENTION AREA

SEMI-MOUNTABLE CURB AS
PER OPSD 600.060 (SUPER
ELEVATED TOWARDS CENTRE
OF CIRCLE)

175mm CONCRETE APRON
150mm-19mm CRUSHER RUN
LIMESTONE
300mm-50mm CRUSHER RUN
LIMESTONE

REVERSE GRADED BIOFILTRATION/INFILTRATION
CUL-DE-SAC DETAIL

SCALE: H 1:100 V 1:50

R=6.00

R=4.00

200mmØ
PERFORATED
UNDERDRAIN PIPE

SINGLE CATCHBASIN
GRATE AS PER
OPSD 400.120
TOP OF FRAME
ELEVATION = 100.05
BOTTOM OF FRAME
ELEVATION = 99.90

CATCHBASIN
LEAD

SEMI-MOUNTABLE CURB AS
PER OPSD 600.060 (SUPER
ELEVATED TOWARDS CENTRE
OF CIRCLE)

267.40 267.30

267.26

267.16 0.5% 0.5%267.15
0.15m

200Ø INSPECTION CHAMBER (REFER
TO DETAIL ON THIS DWG.) (ON

INFILTRATION TRENCH ONLY)

200Ø INSPECTION CHAMBER
(REFER TO DETAIL ON THIS
DWG.) (ON INFILTRATION
TRENCH ONLY)

200Ø INSPECTION CHAMBER
(REFER TO DETAIL ON THIS
DWG.) (ON INFILTRATION
TRENCH ONLY)

200Ø INSPECTION
CHAMBER (REFER TO

DETAIL ON THIS
DWG.) (ON

INFILTRATION
TRENCH ONLY)

200Ø PVC CAP

0.50m

0.66m

3.37m

GREENSTORM STORAGE TANK
OR APPROVED EQUIVALENT

ANTI SEEPAGE COLLAR

200mmØ PERFORATED UNDERDRAIN PIPE200mmØ PERFORATED
UNDERDRAIN PIPE

GREENSTORM
FACILITY
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DRAFT PLAN OF SUBDIVISION 
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Table 1.  Description of Berger (2010) Land Uses in the Lake Simcoe Watershed 

Berger (2010) 
Land Use 

Included 
LSRCA Land 

Use(s) 
Land Use Description 

Hay /  
Pasture 

Non-intensive 
Agriculture  

Hay and pasture fields, including the related agricultural buildings such as barns, 
silos and the farm residence.  Fields are dominated with herbaceous vegetation 
and grasses with an understory of similar material in a state of decay.  Weedy hay 
and/or pasture covers more than 50% of the area.   

Crop Land  
Intensive 

Agriculture 

Cultivated row crops, including the related agricultural buildings (e.g., barns, silos 
and the farm residence), producing crops in varying degrees (e.g., corn and wheat) 
and includes specialty agriculture (i.e., orchards, market gardens, Christmas tree 
plantations and nurseries). 

Sod Farm /  
Golf Course 

Sod Farm Sod farms. 

Golf Course 
Golf courses, including lane ways, but not the isolated woodlots within, unless the 
area of the woodlots is < 0.5 ha. 

Low Intensity  
Development 

Estate 
Residential 

A home including the manicured area around the home and driveway, within a 
natural heritage feature.  The natural heritage feature is not included in the Estate 
Residential land use classification.  

Manicured Open 
Space 

Cleared areas with a low density of trees, including lawns and landscaping.  Land 
use is dominated by gardens, parkland and lawns, e.g., cemeteries, urban parks, 
ski hills and residential/industrial open space with a minimum size of 2 ha. 

Rail Rail lines and the associated cleared adjacent areas. 

Rural 
Development 

Properties not directly associated with an agricultural operation and that contain 
residential, commercial or other buildings, as well as a manicured open space, 
within a natural heritage or agricultural feature (e.g., estate residential or service 
station).  On developed portions, these properties are under intensive use.  Based 
on canopy cover, these areas will often appear as Cultural Savannah or Cultural 
Woodland in aerial photographs or satellite imagery.  However, the presence of 
buildings and manicured lands identify the properties as Rural Development. 

High Intensity  
Development

1 

 
(Commercial 
/Industrial) 

Commercial 
Impervious properties that contain a building and an adjacent parking lot (e.g., 
shopping and strip malls, power centres, scrap yards). Excludes green land areas 
such as parks or river valleys. 

Industrial 
Impervious properties that are not commercial and include industrial operations 
e.g., factories, manufacturing facilities, processing facilities, bulk fuel storage. 
Excludes green land areas such as parks or river valleys. 

Institutional 
Schools, hospitals and other institutional structures.  May include large storm water 
management ponds. Excludes green land areas such as parks or river valleys.  

High Intensity 
Development

1 

 
(Residential) 

Urban 

Urban related land uses including continuous ribbon development. Interpreted from 
aerial photographs or satellite imagery by many roof tops and/or groupings of 5 or 
more residential properties with a combined area of ≥ 2 ha.  Residential properties 
include single and semi-detached dwellings, apartment buildings and associated 
out-buildings, driveways and parking lots.  Excludes green land areas such as 
parks or river valleys. 

Quarry 

Active 
Aggregate 

Areas that are currently being excavated or have recently been excavated.  
Identified by pits, extraction machinery, unvegetated landscape and/or piles of 
extracted materials.  Active aggregate areas may contain open water. 

Inactive 
Aggregate 

Former aggregate sites that have been recently revegetated; vegetation is 
established and growing.  Depending on their characteristics, in aerial photographs 
or satellite imagery, these properties may appear to be comparable to an 
abandoned field or forming wetland. 

Road Road Unpaved roads, including the shoulder.  Does not include driveways. 
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The purpose of this meeting was to establish a suite of LID and SWM solutions in consultation with Aurora, 
Newmarket, and the LSRCA, for application in the Shining Hill Estates Phase 3 functional servicing design. 
 
 

Item: Action: 

1.0 Rainscaping Charrette Presentation  

1.1 Planning Status  

 St. Anne’s School (Aurora) occupancy targeted for September 2022 

 Phase 3 Newmarket requires Official Plan amendment and urban 
zoning designation. Secondary plan level reports required prior to 
draft plan approval. 

Info 

1.2 Geotechnical Investigation  

 Long term stable top of slope (LTSTOS) generally follows physical 
top of slope except in localized area in south east of Phase 3 (Aurora). 

 LTSTOS still to be evaluated near SAS driveway and all of Phase 3 
within Newmarket. 

 Soils generally suitable for surface retention, clay liner required in 
sandy areas. 

 Varved clays encountered in many areas having a low estimated 
percolation rate. 

Info 

Sarah Kurtz, SCS 

Erich Knechtel, SCS 

Ben O’Neill, SCS 

skurtz@scsconsultinggroup.com 

eknechtel@scsconsultinggroup.com 

boneill@scsconsultinggroup.com 

Absentees: Rachel Prudhomme, Newmarket 

Sepideh Majdi, Newmarket 

Victoria Klyuev, Newmarket 

Mark Agnoletto, Newmarket 

Gordon Macmillan, Newmarket 

David Waters, Aurora 

Gary Greidanus, Aurora 

Jim Tree, Aurora 

rprudhomme@newmarket.ca 

smajdi@newmarket.ca 

vklyuev@newmarket.ca 

magnoletto@newmarket.ca 

gmacmillan@newmarket.ca 

dwaters@aurora.ca 

ggreidanus@aurora.ca 

jtree@aurora.ca 

cc: Mumta Mistry, Soil Engineers Ltd. 

Joel Gopaul, Golder 

Chris Kozuskanich, Golder  

mumta@soilengineersltd.com 

joel_gopaul2@golder.com 

chris_kozuskanich@golder.com  

The following is considered to be a true and accurate record of the items discussed. Any errors or 
omissions in these minutes should be provided in writing to the author immediately. 
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Item: Action: 

1.3 Hydrogeology (Golder)  

 Municipal wells in Aurora near the site (southeast corner of Yonge 
Street and St. John’s Sideroad) tap into the deep Thorncliffe aquifer. 
Impacts to water quality from the proposed development are expected 
to be minimal because of the depth of the wells, the low permeability 
clay, and the groundwater gradient which generally discharges to the 
Tannery Creek tributaries within the site. 

 Groundwater depth ranges from 2 m to 6.5 m, most shallow towards 
the east. Measured in December 2020, spring monitoring required to 
establish seasonal high elevations. 

 WHPA-Q1 requires matching pre-development recharge. 

Info 

1.4 Ecology and Constraints  

 Recommending minimum vegetation protection zone (MVPZ) of: 
10 m to dripline/woodland, 30 m to watercourse, and 15 m to 
wetlands. 

 A reduced MVPZ is recommended adjacent to the existing St. Anne’s 
School driveway access. It is 3 m to the woodland/dripline and 6 m to 
the wetland. This is consistent with the existing condition. 

 Regulatory floodline generally not the limiting constraint due to deep 
valley corridors. 

 Existing drainage boundaries map is attached. 

Info 

1.5 Development Concept and Preliminary Engineering  

 Steep road connections expected to St. John’s and Bathurst. 

 Expecting road grades between 0.7% and 5%, and lot grades between 
2% and 5%. 

 Sloping or walls could be required at some locations around the site 
perimeter to make up grade. 

Info 

1.6 Stormwater Management  

 LSRCA’s guidelines are the principal SWM criteria. 

 Constraints are low permeability soils, steep topography for grading, 
and shallow to moderate groundwater depth. 

 Opportunities are: underground storage in park blocks, 
infiltration/filtration in boulevard LIDs, steep topography for storm 
outfall flexibility.  

Info 
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Item: Action: 

2.0 Municipal Feedback on LIDs and SWM - Aurora  

2.1 Bioswales and Grassed Swales (in boulevard or elsewhere)   

 Aurora has some experience maintaining grassed bioswales and 
grassed swales that have worked well. Has experienced some issues 
with sediment build up at curb cut inlets and short circuiting.  

 Aurora open to implementing bioswales/grassed swales in boulevards 
in the future. Notes that more focus should be given to operations and 
maintenance manuals, and protection during construction.  

 Driveways will limit these LIDs, but many single loaded roads in the 
plan present opportunities. 

Info 

2.2 Permeable Pavement  

 Aurora has had issues with clogging and short circuiting. Info 

2.3 Catchbasin Infiltration/Exfiltration  

 Aurora currently operating and monitoring some of these systems. But 
only in a small number. No issues thus far. 

 Unlikely to accept them under the road or hard surfaces. 

 Not preferred relative to surface LIDs because easy visual inspection 
from the surface is not possible. 

 LSRCA/SCS note there are design alternatives to improve ease of 
inspection and maintenance, such as inspection ports and cleanouts for 
flushing. 

 Access in the event of reconstruction is good when this LID is located 
under a pervious surface behind the curb line, and they are also at a 
shallower depth in this configuration. 

Info 
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Item: Action: 

2.4 General/Other  

 Town has concerns over yearly sediment load in catchbasins. 

 It will be easier for the Town to accept LIDs if they are well protected 
during construction and ready to be certified immediately. Focus 
should be on managing impacts of sedimentation on Town operations. 

 Aurora does not accept rain gardens on lots for municipal 
maintenance (i.e. easement and municipal maintenance agreement). 
SCS notes that privately owned ones can still contribute to water 
balance and phosphorous removal. 

 LSRCA/SCS note possibility of super elevating roads draining to rain 
gardens on one side of the ROW. It was noted that Highland Gate 
utilized superelevated roads. Town noted that Operations may not be 
favourable to superelevated roads and that further discussions would 
be required.  

 Aurora Development Engineering supports underground storage usage 
in parks, but noted that discussions with Parks is necessary (Brian 
Jakovina to confirm with Parks). Easy truck and maintenance access 
are key. Also supports this approach to optimize land use. It was noted 
that LSRCA is working with City of Barrie to utilize underground 
storage/infiltration below programmed parks extensively, which 
provide good truck access utilizing hard surfaces from the 
programmed parks.  

Info 

3.0 Municipal Feedback on SWM and LIDs - Newmarket  

3.1 General  

 Newmarket not excluding any LIDs or SWM methods at this stage.  

 Town has ceased using sand for winter road maintenance which 
should make LID maintenance easier in the future. 

Info 

4.0 Design Charrette (Aurora)  

4.1 The owner anticipates the Aurora medium density block will be a mid-rise 
apartment-style building. There are opportunities for a variety of LIDs given 
that this will be a private site plan. 

Info 

4.2 MGP noted that minor building additions are expected on the SAS site in the 
long term. MGP and Aurora to discuss greenspace access for the school. 
Accommodation for increased impervious should be included in the SWM 
design.  

Aurora/MGP 

4.3 Aurora prefers LIDs under grassed areas rather that under hard surfaces. Info 
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Item: Action: 

4.4 Aurora noted that all LIDs on a lot must be privately owned. Aurora will not 
provide any maintenance for such LIDs. SCS noted that such LIDs can be 
used toward water balance and phosphorus removal credit. Developer obtains 
an ECA for the private lot LIDs, which are removed from the ECA upon 
transfer to the municipality. 

Info 

4.5 Three outlets are expected for the Aurora lands. Likely superpipe to the 
southwest with outfall to the westerly Tannery Creek tributary; underground 
SWM in park with outfall to the northeast; and a superpipe connecting to St. 
John’s Sideroad and discharging northeast to Tannery Creek. 

Info 

4.6 Aurora noted limited experience with curb cuts relative to the amount 
sketched on the plan. Bioswales are viable, but curb cut inlets have been a 
source of maintenance issues. Suggested the developer/engineer explore 
mitigation measures such as wider inlets. 

Info 

5.0 Design Charrette (Newmarket)  

5.1 The engineering preference for the northern most watercourse crossing is to 
align it south of the existing farm crossing. This alignment locates the SWM 
block in a lower area, and eliminates unnecessary bends in the road. 

 

Info 

5.2 Newmarket noted the use of underground SWM infrastructure with park land 
above would have to be discussed at a later date. Newmarket is open to this 
idea if it uses land more wisely. Newmarket has experience with this 
approach in the Mosaik subdivision, and is learning from the ongoing 
maintenance of this SWM infrastructure. 

Info 

5.3 LSRCA suggested mandating the school block provide on-site LID control. Info 

5.4 LSRCA noted the restoration/trail block is a good location for compensation 
plantings for proposed crossing disturbances. Newmarket expressed interest 
in increasing woodland continuity using this block. MGP, Newmarket, 
LSRCA, Beacon to discuss further. 

MGP 

Newmarket 

LSRCA 

Beacon 

5.5 Newmarket noted to consider boulevard swale depth at detailed design and 
that it does not inhibit grass cutting, or else it could lead to homeowner 
tampering. 

Info 

6.0 Design Charrette (General)  

6.1 LSRCA noted opportunities for localized SWM treatment at end of the cul-
de-sacs in the concept plan. 

Info 

6.2 Many single loaded roads exist in the plan, and present opportunities for 
boulevard LIDs at the surface (e.g.. bioswales).  

Info 
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Item: Action: 

6.3 LSRCA noted a precedent for successful implementation of underground 
storage in parkland in Barrie. The City provided some level of parkland 
dedication. MGP wished to discuss further with Newmarket/Aurora on 
potential levels of parkland dedication with combined SWM. Current concept 
plan sets aside SWM blocks conservatively, size not assessed in detail.  

MGP/ 

Newmarket/ 

Aurora 

6.4 Site topography generally falls west to east. Therefore, west side of 
north/south laneways would be optimal for LIDs. 

Info 

6.5 Beacon noted that each of the three headwater drainage features will have to 
be assessed further and each will have their own management 
recommendations. LSRCA noted an assessment of allowable water quality to 
the features is required. It was noted that LIDs in the buffer areas present 
good opportunities for feature recharge.  

Info 

6.6 SWM blocks are conceptual in size at this stage.  Info 

6.7 Newmarket noted an interest in increased use of soft landscaping in medium 
density blocks. MGP noted that mid-rise development is anticipated in these 
blocks per their preliminary plans. SCS noted that private plans allow for 
better use of open space for LIDs on private site plans, such as permeable 
paving products that would be avoided elsewhere in the subdivision. 

Info 

6.8 LSRCA noted that a ‘post to pre’ water balance approach is generally 
required for all features. A site wide water balance is also required. Each 
feature catchment will also require a water balance. 
LSRCA/Beacon/SCS/Golder to meet again once hydrogeology work is 
advanced to discuss specific requirements. Natural Heritage to be included as 
well. 

Beacon 

LSRCA 

Golder 

SCS 

6.9 LSRCA noted the approved Phase 1 (Newmarket) site implemented 
underground storage and a bioretention facility. LSRCA recognized that 
while treatment at source is the primary objective, constraints may necessitate 
conventional end of pipe approaches such as manufactured treatment devices. 
Does not expect that school board would accept a requirement for on-site 
LID.  

Info 

 
SCS Consulting Group Ltd. 
 
 
Ben O’Neill, EIT 
boneill@scsconsultinggroup.com 
  
Attachments:  Figure 1.1 – Draft Existing Storm Drainage Plan 

Concept Plan Markup Sketch 
  Design Charrette PowerPoint Presentation 
 
P:\2183 Shining Hill Estates\Correspondence\Minutes of Meetings\Aurora-Newmarket-2020 12(Dec) 15-bbo-Rainscaping Minutes - Shining Hill 
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APPENDIX B3 

 

HYDROGEOLOGICAL ASSESSMENT EXCERPTS 

 

 



































 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following secure link is being provided by SCS Consulting Group to share Shining 

Hill Estates PH3 (Aurora) FSSR related digital data: 

 

https://filesafecloud.scsconsultinggroup.com/url/rbt2kfnryu3hdsr2 

 

Please click on the link and download all files from this location.  
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APPENDIX C 

 

   HYDROLOGY MODELLING AND PARAMETERS   

 

 

https://filesafecloud.scsconsultinggroup.com/url/rbt2kfnryu3hdsr2
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Existing Conditions 

VO2 Parameter Summary

Shining Hill Estates PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

NASHYD

Number 101 102 103

Description

DT(min) 2 2 2

Area (ha) 4.07 3.63 2.38

CN* 75.0 80.0 80.0

IA(mm) 6.4 5.7 4.8

TP Method Uplands Uplands Uplands

TP (hr) 0.43 0.16 0.12

Total Area = 10.1 ha

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Hydrology\2183-VO2 Model Parameters Pre.xlsm



Existing Conditions 

CN Calculations

Shining Hill Estates PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

Site Soils: (per OMAFRA County Soils Mapping)

Soil Type Hydrologic Soil Group

Schomberg Clay Loam C

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 (%) - Existing Conditions

Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL

101 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

102 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

103 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

HYDROLOGIC SOIL TYPE (%) - Existing Conditions

Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL

101 100 100

102 100 100

103 100 100

LAND USE (%) - Existing Conditions

Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

101 3.1 29.1 0.0 61.6 0.0 0.0 0.0 0.0 6.2 100.0

102 0.0 26.4 0.3 52.5 0.0 0.0 0.0 0.0 20.8 100.0

103 0.0 10.1 0.0 67.1 0.0 0.0 0.0 0.0 22.8 100.0

Note: Where STANDHYD command used (shaded), impervious fraction is not considered in CN determination, since %Imp directly input in STANDHYD command

LAND USE (%) - Existing Conditions

Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

101 3.1 29.1 61.6 6.2 100.0

102 26.4 0.3 52.5 20.8 100.0

103 10.1 67.1 22.8 100.0

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 2.2 21.2 0.0 45.6 0.0 0.0 0.0 0.0 6.1 75

102 0.0 19.3 0.3 38.8 0.0 0.0 0.0 0.0 20.4 79

103 0.0 7.4 0.0 49.7 0.0 0.0 0.0 0.0 22.3 79

** AMC II assumed

Source

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Hydrology\2183-VO2 Model Parameters Pre.xlsm



Existing Conditions 

CN Calculations

Shining Hill Estates PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

Input Values

Step Subcatchment: 101 102 103

1 CN (AMC II):  75 79 79

2 CN (AMC III) = 88 91 91

3 100 Year Precipitation, P = 95.98 mm 95.98 95.98

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: 101 102 103

SIII = 34.64 mm 25.12 25.12

 SCS Assumption of 0.2 S = Ia = 6.93 mm 5.02 5.02

4 QIII = 64.12 mm 71.27 71.27

Preferred Initial Abstraction, Ia = 6.4 mm 5.7 4.8

5 S*III = 35.65 mm 24.10 25.44

6 CN*III = 87.69 mm 91.33 90.90

CN*III= 88 Rounded 91 91

7 CN*II= 75 convert 80 80

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:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Hydrology\2183-VO2 Model Parameters Pre.xlsm



Existing Conditions 

IA Calculations

Shining Hill Estates PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

LAND USE (%) - Existing Conditions

Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

4.07 3.63 2.38 Range (Bare) C

101 3.1 29.1 61.6 6.2 100.0

102 26.4 0.3 52.5 20.8 100.0

103 10.1 67.1 22.8 100.0

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 0.2 2.9 3.1 0.1 6.4

102 2.6 0.0 2.6 0.4 5.7

103 1.0 3.4 0.5 4.8

* IA values based on LRSCA guidelines
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Existing Conditions 

Time to Peak Calculations

Shining Hill Estates PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

Airport Method: (used for all catchments with a runoff coefficient of less than 0.4)

Catchment

ID
High Elevation Low Elevation Length (m) Slope (%) Runoff Coefficient

Time of 

Concentration 

(minutes)

Time of 

Concentration 

(hr)

Time to Peak (hr)

101a 268.05 267.39 41 1.62 0.35 13.31 0.22 0.15

101b 267.39 265.41 126 1.57 0.15 29.95 0.50 0.33

101c 265.41 265.39 37 0.05 0.35 38.62 0.64 0.43

101d 265.39 265.38 25 0.04 0.40 33.13 0.55 0.37

101e 265.38 263.67 19 9.10 0.42 4.64 0.08 0.05

101 1.34

102a 273.25 271.07 45 4.81 0.15 12.42 0.21 0.14

102b 271.07 270.02 22 4.88 0.85 2.24 0.04 0.03

102c 270.02 269.68 22 1.55 0.35 9.93 0.17 0.11

102d 269.68 266.03 156 2.33 0.15 29.27 0.49 0.33

102e 266.03 263.27 33 8.29 0.42 6.37 0.11 0.07

102f 263.27 262.13 12 9.64 0.85 1.33 0.02 0.01

102g 262.13 261.46 26 2.56 0.15 11.62 0.19 0.13

102 0.82

103a 269.57 269.32 16 1.58 0.35 8.37 0.14 0.09

103b 269.32 264.27 201 2.51 0.15 32.41 0.54 0.36

103 0.46
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Proposed Conditions 

VO2 Parameter Summary

Shining Hill Estates

Project Number: 2183

Date: September 2022

Designer Initials: M.E.C.M.

STANDHYD

Number 201 202 203 204 205 206 207 208 209 EXT1

Description

DT(min) 2 2 2 2 2 2 2 2 2 2

Area (ha) 1.68 0.26 2.95 0.55 0.07 2.17 0.29 1.41 0.26 0.51  

XIMP
1,2

0.82 0.39 0.29 0.28 0.07 0.25 0.00 0.44 0.11 0.66

TIMP
2

0.82 0.63 0.62 0.62 0.59 0.62 0.45 0.65 0.61 0.66

CN* 73.0 73.0 73.0 73.0 73.0 73.0 73.0 73.0 73.0 73.0

IA(mm) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

SLPP(%) 2 2 2 2 2 2 2 2 2 2

LGP(m) 40 40 40 40 40 40 40 40 40 40

MNP 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

DPSI (mm) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

SLPI(%) 1 1 1 1 1 1 1 1 1 1

LGI(m) 105.83 41.63 140.35 60.55 21.60 120.28 43.97 96.95 41.63 58.31

MNI 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013

1
Note 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

2
Note 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 = 10.2 ha
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Proposed Conditions 

CN Calculations

Shining Hill Estates

Project Number: 2183

Date: September 2022

Designer Initials: M.E.C.M.

Site Soils: (per OMAFRA County Soils Mapping)

Soil Type Hydrologic Soil Group

Schomberg Clay Loam C

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 (%) - Existing Conditions 0

Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL

201 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

202 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

203 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

204 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

205 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

206 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

207 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

208 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

209 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

EXT1 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100

HYDROLOGIC SOIL TYPE (%) - Proposed Conditions

Hydrologic Soil Type

Catchment A AB B BC C CD D TOTAL

201 100 100

202 100 100

203 100 100

204 100 100

205 100 100

206 100 100

207 100 100

208 100 100

209 100 100

EXT1 100 100

LAND USE (%) - Existing Conditions

Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

201 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

202 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

203 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

204 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

205 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

206 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

207 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

208 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

209 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

EXT1 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 100.0

Note: Where STANDHYD command used (shaded), impervious fraction is not considered in CN determination, since %Imp directly input in STANDHYD command

Source
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Proposed Conditions 

CN Calculations

Shining Hill Estates

Project Number: 2183

Date: September 2022

Designer Initials: M.E.C.M.

LAND USE (%) - Proposed Conditions

Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

201 100.0 100.0

202 100.0 100.0

203 100.0 100.0

204 100.0 100.0

205 100.0 100.0

206 100.0 100.0

207 100.0 100.0

208 100.0 100.0

209 100.0 100.0

EXT1 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

201 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

202 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

203 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

204 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

205 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

206 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

207 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

208 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

209 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

EXT1 0.0 0.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 74

** AMC II assumed
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Proposed Conditions 

CN Calculations

Shining Hill Estates

Project Number: 2183

Date: September 2022

Designer Initials: M.E.C.M.

Input Values

Step Subcatchment: 201 202 203 204 205 206 207 208 209 EXT1

1 CN (AMC II):  74 74 74 74 74 74 74 74 74 74

2 CN (AMC III) = 88 88 88 88 88 88 88 88 88 88

3 100 Year Precipitation, P = 95.98 mm 95.98 95.98 95.98 95.98 95.98 95.98 95.98 95.98 95.98 95.98

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: 201 202 203 204 205 206 207 208 209 EXT1

SIII = mm 34.64 34.64 34.64 34.64 34.64 34.64 34.64 34.64 34.64 34.64

 SCS Assumption of 0.2 S = Ia = mm 6.93 6.93 6.93 6.93 6.93 6.93 6.93 6.93 6.93 6.93

4 QIII = mm 64.12 64.12 64.12 64.12 64.12 64.12 64.12 64.12 64.12 64.12

#VALUE!

Preferred Initial Abstraction, Ia = mm 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

5 S*III = mm 38.12 38.12 38.12 38.12 38.12 38.12 38.12 38.12 38.12 38.12

6 CN*III = mm 86.95 86.95 86.95 86.95 86.95 86.95 86.95 86.95 86.95 86.95

CN*III= Rounded 87 87 87 87 87 87 87 87 87 87

7 CN*II= convert 73 73 73 73 73 73 73 73 73 73

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

Shining Hill Estates

Project Number: 2183

Date: September 2022

Designer Initials: M.E.C.M.

LAND USE (%) - Proposed Conditions

Catchment Meadow Woodlot Gravel Lawns Pasture Crop Fallow Low Density Impervious Total

Range (Bare) Residences

201 100.0 100.0

202 100.0 100.0

203 100.0 100.0

204 100.0 100.0

205 100.0 100.0

206 100.0 100.0

207 100.0 100.0

208 100.0 100.0

209 100.0 100.0

EXT1 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

201 5.0 5.0

202 5.0 5.0

203 5.0 5.0

204 5.0 5.0

205 5.0 5.0

206 5.0 5.0

207 5.0 5.0

208 5.0 5.0

209 5.0 5.0

EXT1 5.0 5.0

* IA values based on LRSCA guidelines
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Proposed Conditions 

Percent Impervious Calculations

Shining Hill Estates

Project Number: 2183

Date: September 2022

Designer Initials: M.E.C.M.

201 202 203 204 205 206 207 208 209 EXT1

1.68 0.26 2.95 0.55 0.07 2.17 0.29 1.41 0.26 0.51

Land Use Areas Timp Ximp

Neighbourhood Park 85% 85% 1.45 0.15

Townhouses 64% 13% 0.03 0.34 0.18

Single House - Rear Lot 45% 0% 0.29

Single Houses 59% 7% 0.09 1.93 0.36 0.07 1.56 0.22 0.07

15m ROW 69% 69% 0.19
16.5m ROW 70% 70% 0.10 0.19

23.0m ROW 66% 66% 0.23 0.14 0.62 0.06

18.0m ROW 72% 72% 0.19 0.61 0.19

36.0m ROW 83% 83% 0.11

External Area 65% 65% 0.52

Laneway - Uncontrolled 100% 0%

SWM Block 50% 50% 0.20

Open Space 7% 0% 0.01

Laneway 48% 48% 0.05

Total Land Use = 1.68 0.26 2.95 0.55 0.07 2.17 0.29 1.41 0.26 0.52

Timp = 82% 63% 62% 62% 59% 62% 45% 65% 61% 66%
Ximp = 82% 39% 29% 28% 7% 25% 0% 44% 11% 66%

Percent Impervious (Timp) Calculations per Typical Layout for Single Detached Dwelling

Land Use Lot  Type

81.64965809 13.7x30m 15.24x30m Max. Timp Max. Ximp

59% 59% 59% 59% 7%

6.1x30m 6.1x35m

Townhouses 58% 64% 64% 13%

*Ximp calculations based on total impervious areas directly connected 

Single Houses

Catchment Area (ha)

Land Use Areas

StandHyd IDs
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APPENDIX D 

 

PHOSPHORUS BUDGET 

 

 



Phosphorous Calculations

Shining Hill Estates Phase 3 (Aurora) - FSSR

Project Number: 2183

Date: September 2022

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 10.90 1.417

Forest 0.10 2.78 0.278

Wetland 0.10 0.13 0.013

TOTAL 13.81 1.708

C
o

m
m

e
rc

ia
l 

/I
n

d
u

s
tr

ia
l

R
e
s
id

e
n

ti
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

T
ra
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n

S
o

d
 F

a
rm

/G
o
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C
o
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Unmonitored Subwatersheds

Phosphorus Export (kg/ha/yr)
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n
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High Intensity 
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Phosphorous Calculations

Shining Hill Estates Phase 3 (Aurora) - FSSR

Project Number: 2183

Date: September 2022

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)

School Block High Intensity Dev. - Commercial/Industrial 1.82 3.76 6.843 On-Site Removal 100% 0.000 None 0% 0.000 100% 6.84 0.000

School Block High Intensity Dev. - Commercial/Industrial 1.82 0.52 0.946 Underground Storage 25% 0.710 On-Site Removal 100% 0.000 100% 0.95 0.000

Sorbtive Media and 

Underground Storage
High Intensity Dev. - Residential 1.32 8.59 11.339 *Sorbtive Media Interceptors 79% 2.381 Underground Storage 25% 1.786 84% 11.34 1.786

SWM Block High Intensity Dev. - Residential 1.32 0.33 0.436 Underground Storage 25% 0.327 None 0% 0.327 25% 0.44 0.327

Rear Yards High Intensity Dev. - Residential 1.32 0.61 0.805 None 0% 0.805 None 0% 0.805 0% 0.81 0.805

Total 13.81 Total 20.37 2.918

Removal Rate 86%

*Both infiltration and filtration facilities will have 5% iron filing by weight. Therefore they have been calculated as "Sorbtive Media Interceptors". 
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Phosphorous Calculations

Shining Hill Estates Phase 3 (Aurora) - FSSR

Project Number: 2183

Date: September 2022

Designer Initials: E.A.S.

Lake Simcoe Phosphorous Offsetting Policy Calculation

Phosphorus Export = 2.92 kg/yr

Offset Ratio = 2.5 :1

Offsetting Value =  $    35,770.00 /kg/year

Offsetting Cost =  $  260,920.78 

Administration Fee = 15%

 $    39,138.12 

TOTAL PHOSPHORUS OFFSETTING FEE =  $  300,058.89 
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Granular Sorptive MediaTM

Sorbtive media

Sorbtive MediaTM is an oxide-based, high surface area reactive engineered media that absorbs
and retains large amounts of dissolved phosphorus. It does not desorb (leach) pollutants and
has a low total phosphorus effluent concentration (< 0.1 mg/L). Sorbtive MediaTM controls
phosphorus by two mechanisms:

1. Physical filtration is the removal of particulate-bound phosphorus and sediment, and
2. Sorption is the physio-chemical removal of dissolved phosphorus (the biologically available

portion).[1].

Imbrium's Sorbtive MediaTM webpage provides links to technical specificationss and design
help, along with highlights of multiple projects where the product has been used for
phosphorus removal.[2]

At the Sturgeon Meadows Stormwater Management Facility in Leamington, Ontario, Sorbtive
MediaTM was applied as a retrofit component to enhance pollutant removal withing an existing dry pond as part of a treatment train. A 30 cm layer was
applied within retrofitted trenches in combination with washed stone and rip rap rock to manage the expected treatment flow.

The Rumble Pond Retrofit project in Richmond Hill, Ontario used Sorbtive MediaTM in combination with permeable interlocking pavers to enhance overall
capacity of the pervious pavers.

A partnership between Credit Valley Conservation and the University of Guelph completed a project at the IMAX Corporation headquarters in which Sorbtive
MediaTM was used downstream of a bioretention cell to provide tertiary nutrient treatment.

A project at Mayville Park in Upstate New York used six retrofit filtration cells surrounding draining inlets near a community centre, which previously had no
stormwater treatment on-site. [1] In addition to these projects included on their website, Sorbtive MediaTM was installed at the Colony Trail retrofit in East
Gwillimbury. The Imbrium Sorbtive MediaTM chamber removed an average of 66 % of dissolved phosphate from the site. [3]

A pilot study was undertaken by researchers at Fleming College in Ontario, Canada to assess the phosphorus removal performance of bioretention soil mix
amended with Sorbtive Media. Five bioretention cells were constructed and filled with a soil mix comprised of sand, peat moss, and various percentages of
Sorbtive MediaTM. Batches of artificial stormwater containing differing concentrations of phosphorus were used to simulate storm events on the bioretention
cells. Through analysis of the influent and effluent concentrations, it was determined that the amended bioretention cells demonstrated substantial
improvement in phosphorus removal. Each of the amended cells maintained removal efficiency of up to 99 % and at least 84 % for the duration of the study,
even when blended into the soil mix at only 3 - 5 % volume basis.[4]

1. Imbrium Stormwater Treatment Solutions. Sorbtive Media. http://www.imbriumsystems.com/stormwater-treatment-solutions/sorbtive-media. Accessed
October 6, 2017

2. Imbrium Systems. 2017. Sorptive Media. https://www.imbriumsystems.com/stormwater-treatment-solutions/sorbtive-media
3. Lake Simcoe Region Conservation Authority (LSRCA). Showcasing Water Innovation: Stormwater Performance Monitoring Report. 2013.

http://www.lsrca.on.ca/Shared%20Documents/reports/swi_monitoring_2013.pdf. Accessed October 6, 2017.
4. Balch G. Broadbent H, Wootton B, Collins S. Phosphorus Removal Performance of Bioretention Soil Mix Amended with Imbrium Systems Sorbtive

Media. 2013. Centre for Alternative Wastewater Treatment, in association with Fleming College.
http://www.imbriumsystems.com/Portals/0/documents/sm/technical_docs/Fleming%20College%20CAWT%20Report%20on%20Sorbtive%20Media%20Pe

Retrieved from "https://wiki.sustainabletechnologies.ca/index.php?title=Sorbtive_media&oldid=13750"
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What is it?

How is it being used?
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REAR YARD INFILTRATION TRENCH 

SIZING

Shining Hill Estates Ph3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: MECM

Estimate imperviousness of drainage area from back half of roof draining to rear yard infiltration trenches, using a sample 13.7 m wide lot. 

Total Area  (1/2 of Lot Depth x Lot  Frontage Width) 13.7 x 15 = 205.50 m
2

Imp Area (back 1/2 Roof) (11.9 x 18 x 0.5) 107.10 m
2

Total Imp. Area 107.10 m
2

TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Imperviousness 52.1% (FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

Sample Drainage Area 205.5 0.02055 ha/m 35% 55% 70% 85%

1. Infiltration 25 30 35 40

Required Volume per Hectare (Water Quality Requirements) 2. Wetlands 80 105 120 140

(as per Table 3.2, MOE, 2003) 29.0 m
3
/ha 3. Hybrid Wet Pond/Wetland 110 150 175 195

Required Water Quality Infiltration Volume 0.597 m
3
/Lot 4. Wet Pond 140 190 225 250

1. Infiltration 20 20 25 30

Required Volume per Hectare (25 mm Storm Requirements) 2. Wetlands 60 70 80 90

as per 25 mm Storm Event 130.3 m
3
/ha 3. Hybrid Wet Pond/Wetland 75 90 105 120

Required 25 mm Storm Event Volume 2.678 m
3
/Lot 4. Wet Pond 90 110 130 150

1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

Required Infiltration Trench Volume 2.678 m
3
/Lot 3. Hybrid Wet Pond/Wetland 60 70 75 80

4. Wet Pond 60 75 85 95

5. Dry Pond (ContinuousFlow) 90 150 200 240

Infiltration Trench Design - Provided

Units

D - Depth m

W - Width m

L - Length m

A - Bottom Area m
2

Total Volume of the Bioswale (i.e. media volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Trench m
3

Total Runoff Storage Volume of the Trench mm

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Infiltration Trench

0.60

1.0

26.2

11.70

11.7

7.0

0.40

2.81

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183-Rear Yard Infiltration Trench Design.xls



Half of 15m ROW BIOSWALE SIZING

STREET B 

Shining Hill Estates Phase 3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: MECM

Refer to Figure D.1 and D.2

Landuse Area (Ha)
% Imperviousness 

(TIMP)

Impervious 

Area

(Ha) TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

15m ROW 0.07 74% 0.05 (FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

SAS Acccess Block 0.02 48% 0.01

Total 0.09 68% 0.06
Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

35% 55% 70% 85%

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) 34.4 m
3
/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 3.064 m
3

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 170.4 m
3
/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 15.18 m
3 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Bioswale Volume 15.184 m
3

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 m
2

Total Volume of the Bioswale (i.e. media volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Bioswale m
3

Total Runoff Storage Volume of the  Bioswale mm/imp. ha

Based on the maximum dimensions of the bioswale to avoid conflicts with service laterals and utilities in the boulevard, the bioswale provides 21.1 mm/impervious area of storage.

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Bioswale

0.60

0.5

21.1

106.62

53.3

32.0

0.40

12.79

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183-Street B-15m half Filtration Bioswale Design.xls



Half of 16.5m ROW BIOSWALE SIZING

Shining Hill Estates Ph3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: ETCK

Estimate imperviousness of drainage area from half of the road area and half of the adjacent 13.7m lot draining to bioswale 

Total Area (assume 1 m sample section, crown of road to lot split point) 13.5 + 7.25 x 1 = 20.75 m
2

Imp Area (Roof) 11.9 / 13.7 x 1 x 9 = 7.82 m
2

Imp Area (Driveway) 6 / 13.7 x 1 x 4.5 = 1.97 m
2

Imp Area (Sidewalk/Trail/Multi-Use Pathway) 0 m
2

Imp Area (Pavement+Curb) 3.75 + 0.5 = 4.25 m
2

TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Total Imp. Area 14.04 m
2

(FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Imperviousness 67.7%

Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

35% 55% 70% 85%

Sample Drainage Area 20.75 m2/m-road 0.002075 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) 34.2 m
3
/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 0.071 m
3
/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 169.1 m
3
/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 0.351 m
3
/m-road 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Bioswale Volume 0.351 m
3
/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 m
2

Total Volume of the Bioswale (i.e. media volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Bioswale m
3

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 bioswale provides 25 mm/impervious area of storage.

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Bioswale

0.73

1.20

25.0

1.00

1.20

0.9

0.40

0.35

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183-16.5 m half Bioswale Design.xls



15m HALF ROW BOULEVARD FILTRATION

TRENCH SIZING

STREET B

Shining Hill Estates Phase 3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: MECM

Ultimate Drainage (Figure D.1)

Landuse Area (Ha)
% Imperviousness 

(TIMP)

Impervious 

Area

(Ha)

Singles 0.19 59% 0.11 TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Driveway Access to SAS 0.03 48% 0.02

15m ROW 0.14 67% 0.09 (FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Total 0.36 61% 0.22
Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

35% 55% 70% 85%

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) 32.0 m
3
/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 11.676 m
3

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 152.7 m
3
/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 55.67 m
3 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Filtration Trench Volume 55.67 m
3

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 m
2

Total Volume of the Filtration Trench (i.e. stone volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Filtration Trench m
3

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 20.1 mm/impervious area of storage in the ultimate Phase 3 Condition.

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Filtration Trench

0.80

1.25

112.00

140.0

112.0

0.40

44.80

20.1

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183-Street B-15m half Filtration Trench Design.xls



16.5m ROW BOULEVARD FILTRATION

TRENCH SIZING

Shining Hill Estates Ph3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: ETCK

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.

Total Area 13.7 x 24.25 = 332.23 m
2

Imp Area (Roof) 214 x 1/2 = 107.00 m
2

Imp Area (Driveway, including boulevard driveway) (6 x 6) + (5.5 x 6) = 69 m
2

Imp Area (Sidewalk, less driveway overlap)  (1.5 x 13.7) - (6 x 1.5)= 11.55 m
2

Imp Area (Pavement+Curb) (3.7 + 0.5) x 13.7 = 57.54 m
2

TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Total Imp. Area 245.09 m
2

(FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Imperviousness 73.8%

Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

35% 55% 70% 85%

Sample Drainage Area 13.7 m2/m-road 0.00137 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) 36.3 m
3
/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 0.050 m
3
/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 184.4 m
3
/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 0.253 m
3
/m-road 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Filtration Trench Volume 0.253 m
3
/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 m
2

Total Volume of the Filtration Trench (i.e. stone volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Filtration Trench m
3

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 39.6 mm/impervious area of storage.

0.40

0.40

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Filtration Trench

0.80

39.6

1.25

1.00

1.3

1.0

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183-16.5 m half Filtration Trench Design.xls



18m ROW BIOSWALE INFILTRATION SIZING

STREET D CUL-DE-SAC

Shining Hill Estates Phase 3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: MECM

Landuse Area (Ha)
% Imperviousness 

(TIMP)

Impervious 

Area

(Ha)

Townhouses 0.24 0.64 0.16 TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

18m ROW + Driveways 0.18 0.75 0.14 (FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Total 0.42 69% 0.29
Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

35% 55% 70% 85%

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) 34.5 m
3
/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 14.661 m
3

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 171.5 m
3
/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 72.80 m
3 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Bioswale Volume 72.80 m
3

4. Wet Pond 60 75 85 95

5. Dry Pond (ContinuousFlow) 90 150 200 240

Bioswale Design - Provided

Units

D - Depth m Available Tank Depth per Drawdown Calculations

A - Bottom Area m
2

Total Volume of the Bioswale (i.e. media volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Bioswale m
3

Total Runoff Storage Volume of the  Bioswale mm/imp. ha

Therefore, the bioswale is sized to provide enough storage to capture runoff from the 5.0 mm Storm Event from the Phase 3 Areas

5.0

33.92

14.55

1.00

14.55

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Bioswale

0.45

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183-Street D-18m Bioswale-Infiltration Design.xls



18m ROW BOULEVARD FILTRATION

TRENCH SIZING

Shining Hill Estates Ph3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: MECM

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 front draining lot on the other.

Total Area 13.7 x 68 = 931.60 m
2

Imp Area (Roof) (185 x 1/2) + (185 ) = 277.50 m
2

Imp Area (Driveway, including boulevard driveway) (6 x 6 x 2) + (5 x 6 x 2) = 132 m
2

Imp Area (Sidewalk, less driveway overlap)  (1.5 x 13.7) - (6 x 1.5)= 11.55 m
2

Imp Area (Pavement+Curb) (8 + 0.5 + 0.5) x 13.7= 123.3 m
2

TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Total Imp. Area 544.35 m
2

(FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Imperviousness 58.4%

Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

35% 55% 70% 85%

Sample Drainage Area 68 m2/m-road 0.0068 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) 31.1 m
3
/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 0.212 m
3
/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 146.1 m
3
/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 0.993 m
3
/m-road 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required Filtration Trench Volume 0.993 m
3
/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 m
2

Total Volume of the Filtration Trench (i.e. stone volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Filtration Trench m
3

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 10.1 mm/impervious area of storage.

0.40

0.40

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Filtration Trench

0.80

10.1

1.25

1.00

1.3

1.0

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\Old - Aug 15 2022\2183-18 m Filtration Trench Design.xls



23m ROW BOULEVARD FILTRATION

TRENCH SIZING

STREET A

Shining Hill Estates Phase 3 (Aurora)

Project Number: 2183

Date: September 2022

Designer: MECM

Ultimate Drainage (Figure D.1)

Landuse Area (Ha) % Imperviousness (TIMP)

Impervious 

Area

(Ha)

Singles 0.67 59% 0.39 TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Townhouses 0.03 64% 0.02

23.0m ROW + Driveways 0.99 66% 0.65 (FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

Total 1.68 63% 1.06
Protection 

Level
SWMP Type Storage Volume (m

3
/ha) for Impervious Level

35% 55% 70% 85%

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) 32.7 m
3
/ha 4. Wet Pond 140 190 225 250

Required Water Quality Infiltration Volume 34.630 m
3

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 157.4 m
3
/ha 4. Wet Pond 90 110 130 150

Required 25 mm Storm Event Volume 265.16 m
3 1. Infiltration 20 20 20 20

2. Wetlands 60 60 60 60

3. Hybrid Wet Pond/Wetland 60 70 75 80

Required  Filtration Trench Volume 265.16 m
3

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 m
2

Total Volume of the Filtration Trench (i.e. stone volume) m
3

n - Media Porosity

Total Runoff Storage Volume of the Infiltration/Filtration Trench m
3

Total Runoff Storage Volume of the Infiltration/Filtration Trench mm/imp. ha

Based on the maximum dimensions of the filtration trench to avoid conflicts with service laterals and utilities in the boulevard, the filtration trench provides 8.4 mm/impervious area of storage in the ultimate Phase 3 condition.

222.0

0.40

8.4

88.79

221.98

277.5

Enhanced 

(Level 1)

Normal 

(Level 2)

Basic     

(Level 3)

Total to Filtration Trench

0.80

1.25

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183-Street A-23 m Filtration Trench Design.xls



Infiltration Drawdown

Shining Hill Estates Phase 3

Project Number: 2183 

Date: September 2022 

Designer Initials: MECM 

Units Notes

P - Percolation Rate mm/h per Infiltration Rate Testing Memo (WSP July 14, 2022)

n - Media Porosity (Greenstorm Storage Void Ratio)

t - Detention Time h

D - Maximum Depth of Infiltration Trench m

Therefore, the required infiltration volume will occur in the bottom 0.45m of the facility, to ensure drawdown within 48 hours. 

0.96

48

0.450

Total to Infiltration Trench

9

𝐷 =
𝑃 ∗ 𝑡

𝑆𝐹 ∗ 𝑛 ∗ 1000

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\LID Design\2183 - Infiltration Drawdown Check.xlsm



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

 

DETENTION STORAGE PRELIMINARY DESIGN 

 

 



Water Quality and Extended

Detention Sizing - Outlet 2

Shining Hill PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

EXTENDED DETENTION
Using the 25mm - 4 hour Chicago Storm

Erosion Control Volume (V) = Runoff Depth (mm)  x Drainage Area (ha) x 10 (m
3
) / (mm)(ha)

Erosion Control Volume (V) = 11.4 mm      x 2.17 ha x 10 m
3
 / mm·ha

247 m
3 

Peak Flowrate (Qp) = Extended Detention Volume (m
3
) / Detention Time (hr)  x  1 (hr) / 3600 (s)  x 1.5 (peaking factor)

Peak Flowrate (Qp) = 247 m
3
        / 24 hr   x   1 (hr) / 3600 (s)    x   1.5 (peaking factor)

Peak Flowrate (Qp) = 0.004 m
3
/s

Erosion Control Volume (V) = 

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\Superpipe Design\2183 - Outlet 2 - Water Quality and Ext Det sizing.xlsm



Permanent Pool and 

Extended Detention Sizing - Outlet 4

Shining Hill PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: ETCK

Weighted Impervious Calculation

Catchment ID Total Area Imperviousness Impervious Area

(ha) (%) (ha)

203 2.95 62 1.83

204 0.55 62 0.34

Total 3.50 62 2.17

 

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\Superpipe Design\2183 - Outlet 4 - Water Quality and Ext Det sizing.xlsm



Water Quality and Extended

Detention Sizing - Outlet 4

Shining Hill PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: ETCK

EXTENDED DETENTION
Using the 25mm - 4 hour Chicago Storm

Erosion Control Volume (V) = Runoff Depth (mm)  x Drainage Area (ha) x 10 (m
3
) / (mm)(ha)

Erosion Control Volume (V) = 11.81 mm      x 3.50 ha x 10 m
3
 / mm·ha

413 m
3 

Peak Flowrate (Qp) = Extended Detention Volume (m
3
) / Detention Time (hr)  x  1 (hr) / 3600 (s)  x 1.5 (peaking factor)

Peak Flowrate (Qp) = 413 m
3
        / 24 hr   x   1 (hr) / 3600 (s)    x   1.5 (peaking factor)

Peak Flowrate (Qp) = 0.007 m
3
/s

Erosion Control Volume (V) = 

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\Superpipe Design\2183 - Outlet 4 - Water Quality and Ext Det sizing.xlsm



Permanent Pool and 

Extended Detention Sizing - Outlet 5

Shining Hill PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

Weighted Impervious Calculation

Catchment ID Total Area Imperviousness Impervious Area

(ha) (%) (ha)

201 1.68 82 1.38

202 0.26 63 0.16

208 1.41 65 0.92

EXT1 0.52 66 0.34

Total 3.87 72 2.80

 

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\Superpipe Design\2183 - Outlet 5 - Ext Water Quality and Ext Det sizing.xlsm



Water Quality and Extended

Detention Sizing - Outlet 5

Shining Hill PH3 (Aurora)

Project Number: 2183

Date: September 2022

Designer Initials: MECM

EXTENDED DETENTION
Using the 25mm - 4 hour Chicago Storm

Erosion Control Volume (V) = Runoff Depth (mm)  x Drainage Area (ha) x 10 (m
3
) / (mm)(ha)

Erosion Control Volume (V) = 17.03 mm      x 3.87 ha x 10 m
3
 / mm·ha

659 m
3 

Peak Flowrate (Qp) = Extended Detention Volume (m
3
) / Detention Time (hr)  x  1 (hr) / 3600 (s)  x 1.5 (peaking factor)

Peak Flowrate (Qp) = 659 m
3
        / 24 hr   x   1 (hr) / 3600 (s)    x   1.5 (peaking factor)

Peak Flowrate (Qp) = 0.011 m
3
/s

Erosion Control Volume (V) = 

P:\2183 Shining Hill Estates\Design\SWM\FSSR Phase 3\Design Calculations\Superpipe Design\2183 - Outlet 5 - Ext Water Quality and Ext Det sizing.xlsm



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX G 

 

SANITARY FLOW CALCULATIONS 

 

 



Sanitary Design Sheet - Option 1 Downstream Analysis of Willow Farm & Heatherfield Sewers

Shining Hill Estates

Phase 3 (Aurora) - FSSR

Aurora, York Region Project: Shining Hill Estates

Minimum Sewer Diameter (mm) = 200 Avg. Domestic Flow (l/cap/day) = 400 Project No. 2183

Mannings n = 0.013 Infiltration Rate (l/s/ha) = 0.26 Date: 1-Sep-22

Minimum Velocity (m/s) = 0.60 Max. Harmon Peaking Factor = 4.0 Designed By: E.T.C.K.

Maximum Velocity (m/s) = 3 Min. Harmon Peaking Factor = 2.0 Reviewed By: S.E.K.

Minimum Pipe Slope (%) = 1.00 NOMINAL PIPE SIZE USED P:\2183 Shining Hill Estates\Design\Pipe Design\Sanitary\FSSR Phase 3\[2183 Sanitary-Aurora only.xlsm]Design

(ha) (ha) (#) (p/unit) (p/ha) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (L/s) (m/s)

Townhouse Residential MH1 MH99 0.75 0.75 21 3.5 74 74 0.2 74 0.3 0.3 4.00 1.4 0.0 1.6 100.0 200 1.00 32.8 1.04

Neighbourhood Park MH2 MH99 1.6 1.6 0 50 80 80 0.4 80 0.4 0.4 4.00 1.5 0.0 1.9 100.0 200 1.00 32.8 1.04

Single Family Residential MH3 MH99 6.98 6.98 87 3.8 331 331 1.8 331 1.5 1.5 4.00 6.1 0.0 7.9 100.0 200 1.00 32.8 1.04

St. Anne's School MH4 MH99 4.28 4.28 800 1 800 800 1.1 800 3.7 3.7 3.86 14.3 0.0 15.4 100.0 200 1.00 32.8 1.04

Phase 3 Connection MH99 MH69A 0 13.61 0 0 1284 3.5 1284 0.0 5.9 3.73 22.2 0.0 25.7 100.0 200 1.90 45.2 1.44

Phase 2 External ext3 MH69A 9.32 9.32 92 3.8 350 350 2.4 350 1.6 1.6 4.00 6.5 0.0 8.9 46.8 200 2.04 46.8 1.49

Willow Farm Lane MH69A MH68A 0 22.93 0 0 1634 6.0 1634 0.0 7.6 3.65 27.6 0.0 33.6 46.8 200 2.04 46.8 1.49

External to Willow Farm ext4 MH63A 53.93 53.93 302 3.8 1148 1148 14.0 1148 5.3 5.3 3.76 20.0 0.0 34.0 100.0 250 1.00 59.4 1.21

Willow Farm Lane (south) MH63A MH64A 0.54 54.47 12 1 12 1160 14.2 1160 0.1 5.4 3.76 20.2 0.0 34.3 100.0 250 0.40 37.6 0.77

Willow Farm Lane MH68A MH64A 1.95 24.88 19 1 19 1653 6.5 1653 0.1 7.7 3.65 27.9 0.0 34.4 48.2 200 4.95 72.9 2.32

Heatherfield Lane MH64A MH65A 0.11 79.46 0 0 2812 20.7 2812 0.0 13.0 3.47 45.1 0.0 65.8 76.3 300 0.40 61.1 0.86

Heatherfield Lane MH65A MH66A 0.64 80.1 15 1 15 2827 20.8 2827 0.1 13.1 3.46 45.3 0.0 66.2 73.5 300 0.40 61.1 0.86

Heatherfield Lane MH66A MH67A 1.04 81.14 15 1 15 2842 21.1 2842 0.1 13.2 3.46 45.6 0.0 66.7 29.6 300 0.48 67.0 0.95

Easement MH67A MH74A 0 81.14 0 0 2842 21.1 2842 0.0 13.2 3.46 45.6 0.0 66.7 49.7 300 0.47 66.3 0.94

Easement MH74A MH73A 0 81.14 0 0 2842 21.1 2842 0.0 13.2 3.46 45.6 0.0 66.7 55.2 300 1.00 96.7 1.37

Easement MH73A MH72A 0 81.14 0 0 2842 21.1 2842 0.0 13.2 3.46 45.6 0.0 66.7 27.1 300 2.03 137.7 1.95

St. John's Sideroad MH72A MH71A 0.8 81.94 1 3.8 4 2846 21.3 2846 0.0 13.2 3.46 45.6 0.0 66.9 102.7 300 0.42 62.6 0.89

St. John's Sideroad MH71A MH70A 3.63 85.57 1 3.8 4 2850 22.2 2850 0.0 13.2 3.46 45.7 0.0 67.9 89.9 300 0.46 65.6 0.93

St. John's Sideroad MH70A MH70C 0 85.57 0 0 2850 22.2 2850 0.0 13.2 3.46 45.7 0.0 67.9 7.0 300 0.46 65.6 0.93

Yonge Street MH70C MH70B 0.08 85.65 0 0 2850 22.3 2850 0.0 13.2 3.46 45.7 0.0 67.9 43.0 300 0.44 64.1 0.91
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Sanitary Design Sheet - Option 2 New Sanitary Sewer on St. John's SR

Shining Hill Estates

Phase 3 (Aurora) - FSSR

Aurora, York Region Project: Shining Hill Estates

Minimum Sewer Diameter (mm) = 200 Avg. Domestic Flow (l/cap/day) = 400 Project No. 2183

Mannings n = 0.013 Infiltration Rate (l/s/ha) = 0.26 Date: 1-Sep-22

Minimum Velocity (m/s) = 0.60 Max. Harmon Peaking Factor = 4.0 Designed By: E.T.C.K.

Maximum Velocity (m/s) = 3 Min. Harmon Peaking Factor = 2.0 Reviewed By: S.E.K.

Minimum Pipe Slope (%) = 1.00 NOMINAL PIPE SIZE USED P:\2183 Shining Hill Estates\Design\Pipe Design\Sanitary\FSSR Phase 3\[2183 Sanitary-Aurora only-proposed.xlsm]Design

(ha) (ha) (#) (p/unit) (p/ha) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (L/s) (m/s)

Townhouse Residential MH1 MH99 0.75 0.75 21 3.5 74 74 0.2 74 0.3 0.3 4.00 1.4 0.0 1.6 100.0 200 1.00 32.8 1.04

Neighbourhood Park MH2 MH99 1.6 1.6 0 50 80 80 0.4 80 0.4 0.4 4.00 1.5 0.0 1.9 100.0 200 1.00 32.8 1.04

Single Family Residential MH3 MH99 6.98 6.98 87 3.8 331 331 1.8 331 1.5 1.5 4.00 6.1 0.0 7.9 100.0 200 1.00 32.8 1.04

St. Anne's School MH4 MH99 4.28 4.28 800 1 800 800 1.1 800 3.7 3.7 3.86 14.3 0.0 15.4 100.0 200 1.00 32.8 1.04

Phase 3 Connection MH99 MH72A 0 13.61 0 0 1284 3.5 1284 0.0 5.9 3.73 22.2 0.0 25.7 100.0 200 1.90 45.2 1.44

Phase 2 External ext3 MH69A 9.32 9.32 92 3.8 350 350 2.4 350 1.6 1.6 4.00 6.5 0.0 8.9 46.8 200 2.04 46.8 1.49

Willow Farm Lane MH69A MH68A 0 9.32 0 0 350 2.4 350 0.0 1.6 4.00 6.5 0.0 8.9 46.8 200 2.04 46.8 1.49

External to Willow Farm ext4 MH63A 53.93 53.93 302 3.8 1148 1148 14.0 1148 5.3 5.3 3.76 20.0 0.0 34.0 100.0 250 1.00 59.4 1.21

Willow Farm Lane (south) MH63A MH64A 0.54 54.47 12 1 12 1160 14.2 1160 0.1 5.4 3.76 20.2 0.0 34.3 100.0 250 0.40 37.6 0.77

Willow Farm Lane MH68A MH64A 1.95 11.27 19 1 19 369 2.9 369 0.1 1.7 4.00 6.8 0.0 9.8 48.2 200 4.95 72.9 2.32

Heatherfield Lane MH64A MH65A 0.11 65.85 0 0 1528 17.1 1528 0.0 7.1 3.67 26.0 0.0 43.1 76.3 300 0.40 61.1 0.86

Heatherfield Lane MH65A MH66A 0.64 66.49 15 1 15 1543 17.3 1543 0.1 7.1 3.67 26.2 0.0 43.5 73.5 300 0.40 61.1 0.86

Heatherfield Lane MH66A MH67A 1.04 67.53 15 1 15 1558 17.6 1558 0.1 7.2 3.67 26.5 0.0 44.0 29.6 300 0.48 67.0 0.95

Easement MH67A MH74A 0 67.53 0 0 1558 17.6 1558 0.0 7.2 3.67 26.5 0.0 44.0 49.7 300 0.47 66.3 0.94

Easement MH74A MH73A 0 67.53 0 0 1558 17.6 1558 0.0 7.2 3.67 26.5 0.0 44.0 55.2 300 1.00 96.7 1.37

Easement MH73A MH72A 0 67.53 0 0 1558 17.6 1558 0.0 7.2 3.67 26.5 0.0 44.0 27.1 300 2.03 137.7 1.95

St. John's Sideroad MH72A MH71A 0.8 81.94 1 3.8 4 2846 21.3 2846 0.0 13.2 3.46 45.6 0.0 66.9 102.7 300 0.42 62.6 0.89

St. John's Sideroad MH71A MH70A 3.63 85.57 1 3.8 4 2850 22.2 2850 0.0 13.2 3.46 45.7 0.0 67.9 89.9 300 0.46 65.6 0.93

St. John's Sideroad MH70A MH70C 0 85.57 0 0 2850 22.2 2850 0.0 13.2 3.46 45.7 0.0 67.9 7.0 300 0.46 65.6 0.93

Yonge Street MH70C MH70B 0.08 85.65 0 0 2850 22.3 2850 0.0 13.2 3.46 45.7 0.0 67.9 43.0 300 0.44 64.1 0.91
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Sanitary Sewer Hydraulic Grade Line Analysis

Shining Hill Estates

Phase 3 (Aurora) - FSSR

Aurora, York Region Project: Shining Hill Estates

Project No. 2183

Date: 01-Sep-22

Designed By: ETCK

Reviewed By: SEK

P:\2183 Shining Hill Estates\Design\Pipe Design\Sanitary\FSSR Phase 3\[2183 St Johns SR Sanitary HGL-aurora.xlsm]Design P:\2183 Shining Hill Estates\Design\Pipe Design\Sanitary\FSSR Phase 3\[2183 St Johns SR Sanitary HGL-aurora.xlsm]Design

FLOW TOTAL LOSS

(m) (m) (L/s) (mm) (m) (m2) (%) (L/s) (%) (m) (m) (m) (m) (m) (m) (m) (m)

St. John's Sideroad MH72A MH71A 246.889 246.458 66.9 300 102.7 0.013 0.071 0.178 0.42 62.6 1.07 342.333 0.031 0.946 0.046 0.492 0.03 0.00 0.52 247.308 0.118 246.786 248.79

St. John's Sideroad MH71A MH70A 246.454 246.041 67.9 300 89.9 0.013 0.071 0.178 0.46 65.6 1.04 299.500 0.031 0.961 0.047 0.443 0.00 0.00 0.45 246.786 0.032 246.341 249.31

St. John's Sideroad MH70A MH70C 246.030 245.998 67.9 300 7.0 0.013 0.071 0.178 0.46 65.6 1.04 23.333 0.031 0.961 0.047 0.035 0.00 0.00 0.04 246.341 0.010 246.304 248.20

Yonge Street MH70C MH70B 245.969 245.780 67.9 300 43.0 0.013 0.071 0.178 0.44 64.1 1.06 143.333 0.031 0.961 0.047 0.212 0.01 0.00 0.22 246.304 0.035 246.080 249.00
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WATER DISTRIBUTION ANALYSIS LETTER 

 

 



  
                                

  

 

 

June 14, 2022 Project No. 17002-102 

 
Sent via email 
Mr. Paul Bailey 

Shining Hill Estate Collection Inc.  

2235 Sheppard Avenue East, Suite 903 

Toronto, ON M2J 5B5 

 

 
Subject: Shining Hill Phase 3 Development  

 Water Distribution Modeling – Revision 1 

 Town of Aurora, Region of York 
    
Dear Mr. Bailey, 

We are pleased to submit our report entitled “Shining Hill Phase 3 Development Watermain Analysis” 

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

of Aurora, Region of York. This report has been updated to eliminate the future connection to the 

Newmarket system at the request of the Town.  

 

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 

April 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\17002-102 Shining Hill, Aurora\5.0 Report\2022-06 Report Update\17002-102 Shining Hill Phase 3 Development Watermain 

Analysis_20220614.docx 
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Section 1 – INTRODUCTION  
 
Municipal Engineering Solutions (“MES”) was retained by Shining Hill Estate Collection Inc. to conduct a hydraulic water 
analysis for the proposed development located on the north side of St. John’s Sideroad, west of Yonge Street 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 on the north side of St. John’s Sideroad (north of Willow Farm Lane) and west of 
Yonge Street in the Town of Aurora. The proposed development is made up of 87 single family detached homes and 
21 townhouses. The existing building located at the west end of this development will be redeveloped into a school, 
which will be serviced from the proposed watermains.  

The development will be built in two phases. The first phase of the development (Phase 3A), will service the school 
building only. This in an interim condition for approximately one year until the remainder of the development is built 
(Phase 3). The breakdown of the buildings is shown in Appendix A. The proposed development is shown below on 
Figure 1.   

 
 

Figure 1 – Proposed Shining Hill Phase 3 Development 

WILLOW FARM LANE 
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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 demand rates as noted in the Design Criteria Manual for Engineering Plans (June 2021). The ultimate 
population of the school is estimated to be 800 people (staff and students). 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 Detached Dwellings 3.8 

Townhouses 3.5 

Source: Design Criteria Manual for Engineering Plans, June 2021 

 

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, June 2021  

 

Section 3 –FLOW DEMANDS 
 
Utilizing the demand criteria and the Average Day, Maximum Day and Peak Hour peaking factors from Table 1 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. The domestic water demands for the school 
were calculated by GEI Consultants and provided to MES for inclusion in the model and are attached in Appendix A. 
During the interim condition (year 1) it is anticipated that the school population will be lower than the ultimate population 
used in the calculations. 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 Shining Hill Phase 3 Development  

 
 

Average Day 
Demand (L/s) 

Maximum Day 
Demand (L/s) 

Peak Hour 
Demand (L/s) 

Phase 3 Total (Including School) 5.48 10.24 23.67 
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3.2 Fire Flow Demands 

The fire flow demands for the development were taken from the Town of Aurora Design Criteria Manual for Engineering 
Plans (June 2021). The fire flow requirement for the existing/proposed school building was provided to MES by GEI 
Consultants (GEI, February 2022) and is calculated to be 233 L/s using the Fire Underwriters Survey (FUS). This is 
below the minimum required fire flow for schools of 250 L/s as per the Town’s Criteria. As such, the minimum fire flow 
requirement used in this analysis was based on the Town of Aurora Design Criteria. The minimum required fire flows 
assumed for this development are summarized in Table 4.  

Table 4 - Fire Flow Requirements  

Type of Development Fire Flow (L/s) 

Single Family Homes 117 

Townhouses 125 

School 250 

Source: Town of Aurora Design Criteria Manual, June 2021 
 
The fire flows utilized in this analysis are based on the Town's minimum fire flow requirements. The fire flows 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 the buildings and confirmed with the Town prior to implementation and construction. For 
the residential buildings, a greater fire flow than currently noted within the Town’s Criteria may be required or the fire 
flows may need to be calculated using the Fire Underwriters Survey. Regardless, the residential buildings, school 
retrofits and school servicing will all 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 for residential areas and 250 mm diameter for industrial, 
commercial and institutional areas. (For cul-de-sacs only, a 150 mm watermain may be permitted at the discretion of 
the Town.) All watermains are adequately sized to maintain demand flows at the required pressures without causing 



   

Shining Hill Phase 3 Development Watermain Analysis – 17002-102 

 

        Page | 4  

 

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. 

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, June 2021  
 

 

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 

A hydrant test was performed on St. John’s Sideroad by The Ontario Clean Water Agency on April 28th, 2021. The 
hydrant test results are included in Appendix B. 

The development is located in the Aurora Central (Zone 1) Pressure District. The proposed water supply for the 
development is from two connections to the existing 300 mm/200mm diameter watermain on St. John’s Sideroad. 

The proposed school is a retrofit on an existing building which is currently serviced by a 200 mm diameter watermain, 
connected to the existing system at St. John’s Sideroad. The first phase of the development would be to construct the 
proposed 300 mm diameter watermain along Street A and Street B to service the school. 

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. Elevations within the development vary from approximately 262.1 m to 
270.0 m.  
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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. 

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. The modelling 
indicates that pressures are not expected to exceed 550 kPa within the proposed development. Since modeling was 
done using a single demand scenario for boundary conditions (hydrant test), it is anticipated that pressures will be 
lower during peak hour and higher during minimum hour than indicated in the modeling. 

Detailed pipe and node tables for the various scenarios modeled are attached to this report in Appendix C  for 
Phase 3A (Interim) and Appendix D for Phase 3 (Ultimate).   

Table 6 - Modeled Service Pressures  

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

Phase 3A 
(School only) 

401 kPa 
(58.2 psi) 

401 kPa 
(58.2 psi) 

399 kPa 
(57.9 psi) 

224 L/s 
@ 140 kPa 

Phase 3 
(Ultimate) 

401 – 525 kPa 
(58.2 to 76.1 psi) 

401 – 524 kPa 
(58.1 to 76.1 psi) 

400 – 524 kPa 
(58.0 to 76.0 psi) 

118 to 354 L/s 
@ 140 kPa 

 

The maximum available fire flow for the school site (at the property line) is summarized in Table 7 for both interim 
(Phase 3A) and ultimate (Phase 3) conditions. 

Table 7 - Modeled Service Pressures and Available Fire Flow 

Scenario 
Fire Flow 
Required 

Fire Flow 
Available 

Are Fire Flow 
Conditions Met? 

Phase 3A (School only) 250 L/s 224 L/s NO** 

Phase 3 (Ultimate) 250 L/s 278 L/s YES** 

** Based on the assumption that the required fire flow by the architect/Town is 250 L/s 

 

The available fire flow is lower than the minimum required fire flow during the interim condition. This is a temporary 
condition for approximately one year, until the remainder of the development is built. The temporary fire flow deficiency 
must be approved by the Town of Aurora and Central York Fire Services. The internal piping and sprinkler systems for 
the school will need to be designed to suit the available flow and pressure for both the interim and ultimate conditions. 

This report provides the available flow and pressure to the property line of the school site only and does not address 
or comment on the adequacy of the domestic and/or fire water supply to the school building. 

 

Section 6 – CONCLUSIONS/RECOMMENDATIONS 
 
The proposed watermain layout for the Shining Hill Phase 3 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 399 kPa to 525 kPa 
(57.9 psi to 76.1 psi). 
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 The available fire flow meets or exceeds the minimum fire flow demands utilized for this assessment at the 
minimum pressure of 140 kPa for the residential areas. Assumptions made within this report must be confirmed 
when additional building information becomes available. 

 The available fire flow for the school site is lower than the minimum required fire flow during the interim condition. 
This is a temporary condition for approximately one year, until the remainder of the development is built. The 
temporary fire flow deficiency must be approved by the Town of Aurora and Central York Fire Services. 

 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, 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 minimum required fire flow for the school was assumed to be 250 L/s as per the Town’s Criteria.  The 
required fire flow for the school building must be confirmed by the Town and the school architect.  Regardless, 
the building will need to be designed to suit the available flow and pressure. Any design/criteria changes are to 
be reported to MES.   

 Confirmation and/or changes to the criteria should also be provided to and reviewed with MES prior to the 
finalization of the detailed design drawings and construction of the watermain system. Final design parameters 
are to be provided to MES prior to construction for further review to confirm that the actual (final) site conditions 
and building design(s) reflect those modeled by MES within this report. 

 The hydrant test used for the boundary conditions provides a snapshot of the system performance and does not 
capture the system variation 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. 

 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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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, June 2021 (unless otherwise stated)

Type of Development

Normal Condition

Fire Flow Conditions



Detached Townhouse Institutional Total Population Total Population Avg Day Max Day Peak Hour
(units) (units) (people) (Residential) (ICI) (L/s) (L/s) (L/s)

J-5 7 27 0 0.12 0.24 0.36
J-6 11 42 0 0.19 0.38 0.57
J-7 10 38 0 0.18 0.36 0.54
J-8 8 30 0 0.14 0.28 0.42
J-9 8 30 0 0.14 0.28 0.42

J-10 6 23 0 0.11 0.22 0.33
J-11 4 15 0 0.07 0.14 0.21
J-13 7 27 0 0.12 0.24 0.36
J-15 5 19 0 0.09 0.18 0.27
J-16 12 46 0 0.21 0.42 0.63
J-21 800 0 800 3.61  * 6.50  * 18.06  *
J-23 9 34 0 0.16 0.32 0.48
J-27 21 74 0 0.34 0.68 1.02

TOTAL 87 21 800 404 800 5.48 10.24 23.67

* Received from GEI Consultants, February 2022

Water Demands
Shining Hill Phase 3 Development, Aurora
June 2022

Node 
Type of Development Equivalent Population Demands





Project Name: Project No.

Prepared by:

Date:

Site Component School

Students 650

People per unit 1.00

Faculty 150

People per unit 1.00

Unit Quantity by

 Site Component
Units

School L/person/day 800.0 - - -

Not Used - - - - -

Not used - - - - -

Not used - - - - - - -

Not used - - - - - - -

Not used - - - - - - -

School 312,000.00 312,000.00

Not Used

Not used

Not used 0 0

Not used 0 0

Not used 0 0

Total Flow

312,000 312,000

3.61 3.61

561,600 561,600

8,450 8,450

65,000 65,000

18.06 18.06

Land Use Minimum Hour Peak Hour Maximum Day

Residential 0.65 5.00 1.80

Commercial / 

Retail
0.65 5.00 1.80

https://geiconsultant.sharepoint.com/sites/MunicipalProjects/Shared Documents/General/01_Client/St. Annes School/Design/01_Design Docs/Calcs/Water Calcs/[2100423-SP-Dom & Fire.xlsx]1. Domestic Water Demand

Note: 

Based on the Town of Newmarket Design 

Criteria

Residential 

Occupancy 

Data

DOMESTIC WATER DEMAND
St. Anne's School 2100423

Feb-22

Trevor Van Lierop

-

Commercial 

Occupancy Data

Water Demand Equivalent Population (persons)

Residential Occupancies

390

-

-

Other Occupancies Flow Rates (L/d)

-

-

Max. day (L/d)

Daily Flow Rate (L/d)

Residential Occupancies

Other Occupancies

Average day (L/d)

Average day (L/s)

Min. hour (L/hr)

Peak hour (L/hr)

Peak hour (L/s)

Peaking Factors



Project Name: Project No.

Prepared by:

Date:

Fire Resistive Construction: Site Component: Existing Building Loading Area Athletics Centre
Academic 

Building

Residence 

(nearest to 

Loading Area)

Largest Floor Area (m2) 1369.67 327.16 2086.05 927.51 240

Area Above (m2) 1369.67 0 1278.5 927.51 240

Area Below (m2) 0 0 0 927.51 240

Total Floor Area (m2) 2739 327 3365 2783 360

C (dimensionless) 1.0 1.0 1.0 1.0 1.0

A (m2) 2739 327 3365 2783 360

F (L/min) 12000 4000 13000 12000 4000

F (L/min) 12000 4000 13000 12000 4000

F = Required fire flow L/min f1  (dimensionless) 1.00 1.00 1.00 1.00 0.85

C = Coefficient related to construction F' = F x ff (L/min) 12000 4000 13000 12000 3400

A = Total area in m
2

f2 (sprinkler factor) 30% 30% 30% 30% 30%

North Side 25% 25% 0% 25% 25%

East Side 0% 20% 0% 0% 5%

South Side 25% 25% 25% 0% 25%

West Side 0% 0% 15% 0% 0%

f3 50% 70% 40% 25% 55%

12000 4000 13000 12000 3400

3600 1200 3900 3600 1020

6000 2800 5200 3000 1870

14000 6000 14000 11000 4000

233 100 233 183 67

3700 1590 3700 2910 1060

Table 1

No Sprkinkler 

System
Sprinklered

Sprink. + 

Supervised

0% 30% 50%

Table 2

Wood 

Frame

Ordinary 

Construction

Non-

Combustible
Fire Resistive

1.5 1 0.80 0.60

Table 3

Rapid Burning Free Burning Combustible
Limited 

Combustible
Non-Combust.

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

Table 4

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

25% 20% 15% 10% 5% 0

https://geiconsultant.sharepoint.com/sites/MunicipalProjects/Shared Documents/General/01_Client/St. Annes School/Design/01_Design Docs/Calcs/Water Calcs/[2100423-SP-Dom & Fire.xlsx]1. Domestic Water Demand

No

FIRE FLOW CALCULATION
St. Anne's School 2100423

Feb-22

Trevor Van Lierop

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

Note: 

Based on the City of Vaughan Design 

Standards
Total Floor Area

Flow 

(F)

Reduction

Factor

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

'Calculations, formulas and factors are as per 

Fire Underwriter's Survey (FUS) Water Supply 

for Public Fire Protection

Sprinkler and 

Exposure Increase 

or Decrease

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

F' (L/min)

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

Occupancy Factor

(f1)

Exposure Charge

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

F''(L/s)

F''(USGPM)

Sprinkler Reduction Factor

(f2)

Construction Type 

"C" Factor

A220CF =



Phase 3A (Interim)

Pipe and Node IDs
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Color Coding Legend

Pipe: Diameter (mm)
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<= 200.0

<= 300.0

Other

2022-06-112022-06-11Shining Hill Phase 3 (June 2022).wtg



Phase 3 (Ultimate)

Pipe and Node IDs
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Color Coding Legend

Pipe: Diameter (mm)

<= 50.0

<= 150.0

<= 200.0

<= 300.0

Other

2022-06-112022-06-11Shining Hill Phase 3 (June 2022).wtg
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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:

5070‐10

5070‐10 Pollard Diffuser 2.5"

2.5" 0.832

5070‐07

694 gal

956 gal

2081 gal

5070‐14

3.0 minutesPollard Diffuser

5070‐14 Pollard Diffuser 2.5"

0.832 3.0 minutes

76.35

20 psi

25 psi

Pressure Drop 21.79%

Comments: 

Comments:  STATIC AFTER FLOW TEST WAS PERFORMED 75.87 PSI

17033 gal

0.832 5.0 minutes

Static IDID

4781 gal

Size 

Clear Flow ObtainedHydrant Operated 

Yes

Flow Time Flushed

Test Hydrant 

Coefficient

Pollard Diffuser

Cl2 Residual

Flow Hydrant(s)

5070‐07

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

Left

Model: 

Make: 

SUGGESTED NFPA RATING

28‐Apr‐21Date:

General 

Accessibility

HYDRANT INSPECTION & FLOW REPORT 

Upper Section

Location:

Prepared By:  

Prepared For:  

Mid Section

6582 gpm  @ 20 psi (138 kPa)

AURORA ONTARIO Year: 

Open Dir: 

Latitude: 

FR ‐ Future Repair Required

Address:

Side of Street: SOUTH

St John's Sdrd ‐ East of Willow Farm Lane

N/A Lubricate Operating Nut

Drain Ports

Concord

D‐67M

1988

Hydrostatic Leak Testing

Position / Height

Hydrant ID:

BLUE          CLASS AA

Paint Cond

Bonnet Port Height

Operating Nut

Gaskets / Bolts

Longitude: 

Chains

Test Hydrant

The Ontario Clean Water Agency 

Bazil Developments Attn Paul Bailey

Time: 8:47 AM

Total Flow

N/A

N/A

N/A

N/A

Maintenance

CF

Auxiliary / Secondary Valve

Andrew Cruickshank

 Traffic Flange 

Caps / Nozzles

Sergio Mailhos, Cody Flatt

Located / Accessible

Operated/Exercised 

5 minutes 3407 gal

Time: 8:47 AMDate: 28‐Apr‐21

59.71

Number of Turns

Open Direction 

Residual 

Flow Hydrant

Yes ‐ Easily Operated 

N/A

Subsurface Leak

Hydrant 

Closed

Above Grade Leak 

Yes

N/A

N/A

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

Calculated Flow @ 0 psi

Calculated Results

Calculated Flow @ 20 psi 6582 gpm

7755 gpm

38 psi

776 gal 2327 gal

Flow Device Used Total Flow

2.5" 0.832

Time Flushed

5.0 minutes

Flow 

40 psi981 gal 4905 gal

Pitot

0.00, 76.35

6582.19, 20.00

7755.41, 0.00

3406.52, 59.71

0.00

10.00

20.00

30.00

40.00
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80.00
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110.00
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FIRE FLOW TEST RESULTS

P
R
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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 526.4 411.7 309.5 415.3

Model 524.6 407.9 283.9 410.1

0
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500

600

0 100 200 300 400 500 600

P
re

ss
u

re
 (

k
P

a
)

Flow (L/s)

Hydrant Test Results vs Modeled Flow
(Node on St. John's Sideroad)

Hydrant Test (Apr 2020)

Modeled Flow (Node J-1)
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M o d e l  R e s u l t s  P h a s e  3 A  ( I n t e r i m )  
  



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

J-1 0.00 257.40 311.00 524.56 P-1 R-1 PMP-1 32.47 300 120 3.61 0.05
J-2 0.00 262.34 311.00 476.21 P-2 PMP-1 J-1 43.48 300 120 3.61 0.05
J-3 0.00 262.80 311.00 471.70 P-3 J-1 J-2 71.56 300 120 3.61 0.05
J-4 0.00 262.60 311.00 473.66 P-4 J-2 J-3 43.33 200 110 0.00 0.00
J-5 0.00 266.35 311.00 436.94 P-5 J-3 J-4 74.34 200 110 0.00 0.00

J-10 0.00 269.50 310.99 406.06 P-6 J-26 J-5 52.99 300 120 3.61 0.05
J-11 0.00 269.00 310.99 410.96 P-12 J-10 J-11 71.85 300 120 -3.61 0.05
J-12 0.00 268.47 310.99 416.16 P-13 J-11 J-12 56.46 300 120 -3.61 0.05
J-13 0.00 266.95 310.99 431.06 P-14 J-5 J-13 53.46 300 120 3.61 0.05
J-14 0.00 267.50 310.99 425.67 P-15 J-13 J-14 42.21 300 120 3.61 0.05
J-15 0.00 268.00 310.99 420.76 P-16 J-14 J-15 61.09 300 120 3.61 0.05
J-20 3.61 270.00 310.99 401.16 P-17 J-15 J-12 36.66 300 120 3.61 0.05
J-24 0.00 262.14 311.00 478.16 P-23 J-10 J-20 39.25 300 120 3.61 0.05
J-26 0.00 263.95 311.00 460.43 P-29 J-2 J-24 33.88 300 120 3.61 0.05

P-33 J-24 J-26 65.59 300 120 3.61 0.05

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

J-1 0.00 257.40 311.00 524.54 P-1 R-1 PMP-1 32.47 300 120 6.50 0.09
J-2 0.00 262.34 310.99 476.16 P-2 PMP-1 J-1 43.48 300 120 6.50 0.09
J-3 0.00 262.80 310.99 471.66 P-3 J-1 J-2 71.56 300 120 6.50 0.09
J-4 0.00 262.60 310.99 473.62 P-4 J-2 J-3 43.33 200 110 0.00 0.00
J-5 0.00 266.35 310.99 436.84 P-5 J-3 J-4 74.34 200 110 0.00 0.00

J-10 0.00 269.50 310.97 405.87 P-6 J-26 J-5 52.99 300 120 6.50 0.09
J-11 0.00 269.00 310.97 410.79 P-12 J-10 J-11 71.85 300 120 -6.50 0.09
J-12 0.00 268.47 310.98 416.01 P-13 J-11 J-12 56.46 300 120 -6.50 0.09
J-13 0.00 266.95 310.98 430.95 P-14 J-5 J-13 53.46 300 120 6.50 0.09
J-14 0.00 267.50 310.98 425.55 P-15 J-13 J-14 42.21 300 120 6.50 0.09
J-15 0.00 268.00 310.98 420.62 P-16 J-14 J-15 61.09 300 120 6.50 0.09
J-20 6.50 270.00 310.97 400.96 P-17 J-15 J-12 36.66 300 120 6.50 0.09
J-24 0.00 262.14 310.99 478.10 P-23 J-10 J-20 39.25 300 120 6.50 0.09
J-26 0.00 263.95 310.99 460.36 P-29 J-2 J-24 33.88 300 120 6.50 0.09

P-33 J-24 J-26 65.59 300 120 6.50 0.09

Maximum Day
Node Table Pipe Table

ID ID From Node To Node

June 2022

ID ID From Node To Node

Node Table Pipe Table
Average Day

Results (Phase 3A - Interim)
Shining Hill Phase 3 Development, Aurora

Hydraulic Analysis - Results Phase 3A Page 1 of 2



June 2022

Results (Phase 3A - Interim)
Shining Hill Phase 3 Development, Aurora

Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity

(L/s) (m) (m) (kPa)  (m) (mm) (C) (L/s) (m/s)
J-1 0.00 257.40 310.98 524.34 P-1 R-1 PMP-1 32.47 300 120 18.06 0.26
J-2 0.00 262.34 310.95 475.77 P-2 PMP-1 J-1 43.48 300 120 18.06 0.26
J-3 0.00 262.80 310.95 471.27 P-3 J-1 J-2 71.56 300 120 18.06 0.26
J-4 0.00 262.60 310.95 473.23 P-4 J-2 J-3 43.33 200 110 0.00 0.00
J-5 0.00 266.35 310.91 436.06 P-5 J-3 J-4 74.34 200 110 0.00 0.00

J-10 0.00 269.50 310.81 404.25 P-6 J-26 J-5 52.99 300 120 18.06 0.26
J-11 0.00 269.00 310.83 409.36 P-12 J-10 J-11 71.85 300 120 -18.06 0.26
J-12 0.00 268.47 310.85 414.72 P-13 J-11 J-12 56.46 300 120 -18.06 0.26
J-13 0.00 266.95 310.89 430.03 P-14 J-5 J-13 53.46 300 120 18.06 0.26
J-14 0.00 267.50 310.88 424.51 P-15 J-13 J-14 42.21 300 120 18.06 0.26
J-15 0.00 268.00 310.86 419.43 P-16 J-14 J-15 61.09 300 120 18.06 0.26
J-20 18.06 270.00 310.79 399.23 P-17 J-15 J-12 36.66 300 120 18.06 0.26
J-24 0.00 262.14 310.94 477.63 P-23 J-10 J-20 39.25 300 120 18.06 0.26
J-26 0.00 263.95 310.92 459.71 P-29 J-2 J-24 33.88 300 120 18.06 0.26

P-33 J-24 J-26 65.59 300 120 18.06 0.26

J-20

Fire Flow Demand
(L/s)

Total Demand
(L/s)

Total Available Flow
(L/s)

Fire Flow Met?

FALSE

Fire Flow Table 

250.00 256.50 230.16 223.66

Available Fire Flow
(L/s)

ID

Peak Hour
Node Table Pipe Table

ID ID From Node To Node

Hydraulic Analysis - Results Phase 3A Page 2 of 2



Available Fire Flow

Maximum Day - Phase 3A (Interim)

J-2

J-1

J-20

J-15

J-14

J-13

J-12

J-11

J-10

J-26

J-5

J-4

J-3

J-24

335 L/s

357 L/s

224 L/s

258 L/s

270 L/s

279 L/s

251 L/s

241 L/s

229 L/s

306 L/s

292 L/s

202 L/s

278 L/s

324 L/s

PMP-1

R-1

Color Coding Legend

Pipe: Diameter (mm)

<= 50.0

<= 150.0

<= 200.0

<= 300.0

Other

Color Coding Legend

Junction: Satisfies Fire Flow Constraints?

= True

= False

2022-06-112022-06-11Shining Hill Phase 3 (June 2022).wtg
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M o d e l  R e s u l t s  P h a s e  3  ( U l t i m a t e )  
 



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

J-1 0.00 257.40 311.00 524.55 P-1 R-1 PMP-1 32.47 300 120 5.48 0.08
J-2 0.00 262.34 310.99 476.18 P-2 PMP-1 J-1 43.48 300 120 5.48 0.08
J-3 0.00 262.80 310.99 471.67 P-3 J-1 J-2 71.56 300 120 5.48 0.08
J-4 0.00 262.60 310.99 473.61 P-4 J-2 J-3 43.33 200 110 1.32 0.04
J-5 0.12 266.35 310.99 436.91 P-5 J-3 J-4 74.34 200 110 1.32 0.04
J-6 0.19 266.44 310.99 436.02 P-6 J-26 J-5 52.99 300 120 3.46 0.05
J-7 0.18 265.92 310.99 441.11 P-7 J-5 J-6 48.01 300 120 0.92 0.01
J-8 0.14 265.59 310.99 444.34 P-8 J-6 J-7 64.68 300 120 0.73 0.01
J-9 0.14 268.50 310.99 415.85 P-9 J-7 J-8 85.51 300 120 2.41 0.03

J-10 0.11 269.50 310.99 406.06 P-10 J-8 J-9 70.02 300 120 2.27 0.03
J-11 0.07 269.00 310.99 410.96 P-11 J-9 J-10 79.49 300 120 2.13 0.03
J-12 0.00 268.47 310.99 416.15 P-12 J-10 J-11 71.85 300 120 -1.59 0.02
J-13 0.12 266.95 310.99 431.03 P-13 J-11 J-12 56.46 300 120 -1.66 0.02
J-14 0.00 267.50 310.99 425.64 P-14 J-5 J-13 53.46 300 120 2.42 0.03
J-15 0.09 268.00 310.99 420.75 P-15 J-13 J-14 42.21 300 120 2.30 0.03
J-16 0.21 267.70 310.99 423.69 P-16 J-14 J-15 61.09 300 120 2.09 0.03
J-17 0.00 267.70 310.99 423.69 P-17 J-15 J-12 36.66 300 120 2.00 0.03
J-18 0.00 268.47 310.99 416.15 P-18 J-14 J-16 44.53 200 110 0.21 0.01
J-19 0.00 267.90 310.99 421.72 P-19 J-16 J-17 62.06 50 100 0.00 0.00
J-20 3.61 270.00 310.99 401.16 P-20 J-17 J-16 13.67 200 110 0.00 0.00
J-22 0.00 263.88 310.99 461.08 P-21 J-12 J-18 15.60 300 120 0.34 0.00
J-23 0.16 265.42 310.99 446.01 P-22 J-12 J-19 65.21 150 100 0.00 0.00
J-24 0.00 262.14 310.99 478.13 P-23 J-10 J-20 39.25 300 120 3.61 0.05
J-25 0.00 264.20 310.99 457.95 P-25 J-23 J-26 56.14 200 110 -0.70 0.02
J-26 0.00 263.95 310.99 460.40 P-26 J-25 J-23 55.20 200 110 -0.54 0.02
J-27 0.34 268.47 310.99 416.14 P-27 J-4 J-22 34.42 300 120 1.32 0.02
J-28 0.00 268.47 310.99 416.14 P-29 J-2 J-24 33.88 300 120 4.16 0.06

P-30 J-22 J-25 36.66 300 120 1.32 0.02
MIN 257.40 401.16 P-31 J-25 J-7 68.79 300 120 1.86 0.03
MAX 270.00 524.55 P-32 J-19 J-18 82.00 50 100 0.00 0.00

P-33 J-24 J-26 65.59 300 120 4.16 0.06
P-34 J-18 J-27 52.03 200 110 0.34 0.01
P-35 J-27 J-28 16.54 200 110 0.00 0.00
P-36 J-28 J-27 74.31 50 100 0.00 0.00

ID ID From Node To Node

Node Table Pipe Table

June 2022

Average Day

Results (Phase 3 - Ultimate)
Shining Hill Phase 3 Development, Aurora

Hydraulic Analysis - Results Phase 3 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 0.00 257.40 310.99 524.49 P-1 R-1 PMP-1 32.47 300 120 10.24 0.14
J-2 0.00 262.34 310.98 476.07 P-2 PMP-1 J-1 43.48 300 120 10.24 0.14
J-3 0.00 262.80 310.98 471.54 P-3 J-1 J-2 71.56 300 120 10.24 0.14
J-4 0.00 262.60 310.98 473.45 P-4 J-2 J-3 43.33 200 110 2.47 0.08
J-5 0.24 266.35 310.97 436.74 P-5 J-3 J-4 74.34 200 110 2.47 0.08
J-6 0.38 266.44 310.97 435.85 P-6 J-26 J-5 52.99 300 120 6.47 0.09
J-7 0.36 265.92 310.97 440.94 P-7 J-5 J-6 48.01 300 120 1.72 0.02
J-8 0.28 265.59 310.97 444.15 P-8 J-6 J-7 64.68 300 120 1.34 0.02
J-9 0.28 268.50 310.97 415.66 P-9 J-7 J-8 85.51 300 120 4.44 0.06

J-10 0.22 269.50 310.97 405.86 P-10 J-8 J-9 70.02 300 120 4.16 0.06
J-11 0.14 269.00 310.97 410.76 P-11 J-9 J-10 79.49 300 120 3.88 0.05
J-12 0.00 268.47 310.97 415.95 P-12 J-10 J-11 71.85 300 120 -2.84 0.04
J-13 0.24 266.95 310.97 430.85 P-13 J-11 J-12 56.46 300 120 -2.98 0.04
J-14 0.00 267.50 310.97 425.46 P-14 J-5 J-13 53.46 300 120 4.50 0.06
J-15 0.18 268.00 310.97 420.56 P-15 J-13 J-14 42.21 300 120 4.26 0.06
J-16 0.42 267.70 310.97 423.50 P-16 J-14 J-15 61.09 300 120 3.84 0.05
J-17 0.00 267.70 310.97 423.50 P-17 J-15 J-12 36.66 300 120 3.66 0.05
J-18 0.00 268.47 310.97 415.95 P-18 J-14 J-16 44.53 200 110 0.42 0.01
J-19 0.00 267.90 310.97 421.53 P-19 J-16 J-17 62.06 50 100 0.00 0.00
J-20 6.50 270.00 310.97 400.95 P-20 J-17 J-16 13.67 200 110 0.00 0.00
J-22 0.00 263.88 310.98 460.92 P-21 J-12 J-18 15.60 300 120 0.68 0.01
J-23 0.32 265.42 310.98 445.85 P-22 J-12 J-19 65.21 150 100 0.00 0.00
J-24 0.00 262.14 310.98 478.01 P-23 J-10 J-20 39.25 300 120 6.50 0.09
J-25 0.00 264.20 310.98 457.78 P-25 J-23 J-26 56.14 200 110 -1.31 0.04
J-26 0.00 263.95 310.98 460.25 P-26 J-25 J-23 55.20 200 110 -0.99 0.03
J-27 0.68 268.47 310.97 415.95 P-27 J-4 J-22 34.42 300 120 2.47 0.03
J-28 0.00 268.47 310.97 415.95 P-29 J-2 J-24 33.88 300 120 7.77 0.11

P-30 J-22 J-25 36.66 300 120 2.47 0.03
MIN 257.40 400.95 P-31 J-25 J-7 68.79 300 120 3.45 0.05
MAX 270.00 524.49 P-32 J-19 J-18 82.00 50 100 0.00 0.00

P-33 J-24 J-26 65.59 300 120 7.77 0.11
P-34 J-18 J-27 52.03 200 110 0.68 0.02
P-35 J-27 J-28 16.54 200 110 0.00 0.00
P-36 J-28 J-27 74.31 50 100 0.00 0.00

From Node To NodeID ID

Node Table Pipe Table

June 2022

Maximum Day

Results (Phase 3 - Ultimate)
Shining Hill Phase 3 Development, Aurora
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Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity
(L/s) (m) (m) (kPa)  (m) (mm) (C) (L/s) (m/s)

J-1 0.00 257.40 310.96 524.18 P-1 R-1 PMP-1 32.47 300 120 23.67 0.33
J-2 0.00 262.34 310.92 475.48 P-2 PMP-1 J-1 43.48 300 120 23.67 0.33
J-3 0.00 262.80 310.91 470.84 P-3 J-1 J-2 71.56 300 120 23.67 0.33
J-4 0.00 262.60 310.89 472.57 P-4 J-2 J-3 43.33 200 110 5.71 0.18
J-5 0.36 266.35 310.88 435.81 P-5 J-3 J-4 74.34 200 110 5.71 0.18
J-6 0.57 266.44 310.88 434.92 P-6 J-26 J-5 52.99 300 120 15.03 0.21
J-7 0.54 265.92 310.88 440.00 P-7 J-5 J-6 48.01 300 120 4.04 0.06
J-8 0.42 265.59 310.87 443.13 P-8 J-6 J-7 64.68 300 120 3.47 0.05
J-9 0.42 268.50 310.86 414.57 P-9 J-7 J-8 85.51 300 120 11.09 0.16

J-10 0.33 269.50 310.85 404.69 P-10 J-8 J-9 70.02 300 120 10.67 0.15
J-11 0.21 269.00 310.86 409.64 P-11 J-9 J-10 79.49 300 120 10.25 0.14
J-12 0.00 268.47 310.86 414.87 P-12 J-10 J-11 71.85 300 120 -8.14 0.12
J-13 0.36 266.95 310.87 429.88 P-13 J-11 J-12 56.46 300 120 -8.35 0.12
J-14 0.00 267.50 310.87 424.45 P-14 J-5 J-13 53.46 300 120 10.63 0.15
J-15 0.27 268.00 310.86 419.50 P-15 J-13 J-14 42.21 300 120 10.27 0.15
J-16 0.63 267.70 310.87 422.49 P-16 J-14 J-15 61.09 300 120 9.64 0.14
J-17 0.00 267.70 310.87 422.49 P-17 J-15 J-12 36.66 300 120 9.37 0.13
J-18 0.00 268.47 310.86 414.87 P-18 J-14 J-16 44.53 200 110 0.63 0.02
J-19 0.00 267.90 310.86 420.44 P-19 J-16 J-17 62.06 50 100 0.01 0.00
J-20 18.06 270.00 310.84 399.68 P-20 J-17 J-16 13.67 200 110 0.01 0.00
J-22 0.00 263.88 310.88 460.03 P-21 J-12 J-18 15.60 300 120 1.01 0.01
J-23 0.48 265.42 310.89 444.98 P-22 J-12 J-19 65.21 150 100 0.01 0.00
J-24 0.00 262.14 310.91 477.33 P-23 J-10 J-20 39.25 300 120 18.06 0.26
J-25 0.00 264.20 310.88 456.88 P-25 J-23 J-26 56.14 200 110 -2.93 0.09
J-26 0.00 263.95 310.89 459.42 P-26 J-25 J-23 55.20 200 110 -2.45 0.08
J-27 1.02 268.47 310.86 414.86 P-27 J-4 J-22 34.42 300 120 5.71 0.08
J-28 0.00 268.47 310.86 414.86 P-29 J-2 J-24 33.88 300 120 17.96 0.25

P-30 J-22 J-25 36.66 300 120 5.71 0.08
MIN 257.40 399.68 P-31 J-25 J-7 68.79 300 120 8.16 0.12
MAX 270.00 524.18 P-32 J-19 J-18 82.00 50 100 0.01 0.00

P-33 J-24 J-26 65.59 300 120 17.96 0.25
P-34 J-18 J-27 52.03 200 110 1.02 0.03
P-35 J-27 J-28 16.54 200 110 0.01 0.00
P-36 J-28 J-27 74.31 50 100 0.01 0.00

ID ID From Node To Node

Node Table Pipe Table

June 2022

Peak Hour

Results (Phase 3 - Ultimate)
Shining Hill Phase 3 Development, Aurora
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Results (Phase 3 - Ultimate)
Shining Hill Phase 3 Development, Aurora

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

J-1 117.00 117.00 353.75 353.75 TRUE
J-2 117.00 117.00 330.81 330.81 TRUE
J-3 117.00 117.00 319.63 319.63 TRUE
J-4 117.00 117.00 309.86 309.86 TRUE
J-5 117.00 117.24 306.72 306.48 TRUE
J-6 117.00 117.38 306.29 305.91 TRUE
J-7 117.00 117.36 304.79 304.43 TRUE
J-8 117.00 117.28 297.46 297.18 TRUE
J-9 117.00 117.28 292.45 292.17 TRUE
J-10 117.00 117.22 286.96 286.74 TRUE
J-11 117.00 117.14 290.98 290.84 TRUE
J-12 117.00 117.00 293.90 293.90 TRUE
J-13 117.00 117.24 302.22 301.98 TRUE
J-14 117.00 117.00 299.28 299.28 TRUE
J-15 117.00 117.18 296.06 295.88 TRUE
J-16 117.00 117.42 234.25 233.83 TRUE
J-17 117.00 117.00 219.33 219.33 TRUE
J-18 117.00 117.00 291.15 291.15 TRUE
J-19 117.00 117.00 118.15 118.15 TRUE
J-20 250.00 256.50 284.13 277.63 TRUE
J-22 117.00 117.00 308.82 308.82 TRUE
J-23 117.00 117.32 298.69 298.37 TRUE
J-24 117.00 117.00 323.31 323.31 TRUE
J-25 117.00 117.00 307.61 307.61 TRUE
J-26 117.00 117.00 312.35 312.35 TRUE
J-27 125.00 125.68 218.29 217.61 TRUE
J-28 125.00 125.00 202.67 202.67 TRUE

MIN 118.15
MAX 353.75

ID Fire Flow Met?

June 2022

Fire Flow Table 
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Available Fire Flow

Maximum Day - Phase 3 (Ultimate)

J-2

J-1

J-22

J-20

J-19

J-18

J-17

J-16

J-23

J-15

J-14

J-13

J-12

J-11

J-10

J-9

J-28

J-8

J-27

J-7

J-26
J-6

J-5

J-4

J-25

J-3

J-24

331 L/s

354 L/s

309 L/s

278 L/s

118 L/s

291 L/s

219 L/s

234 L/s

298 L/s

296 L/s

299 L/s

302 L/s

294 L/s

291 L/s

287 L/s

292 L/s

203 L/s

297 L/s

218 L/s

304 L/s

312 L/s
306 L/s

306 L/s

310 L/s

308 L/s

320 L/s

323 L/s

PMP-1

R-1

Color Coding Legend

Pipe: Diameter (mm)

<= 50.0

<= 150.0

<= 200.0

<= 300.0

Other

Color Coding Legend

Junction: Satisfies Fire Flow Constraints?

= True

= False
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