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 INTRODUCTION 
TYLin, formerly The Municipal Infrastructure Group (TMIG) has been retained by Kaitlin Corporation to prepare a 
Stormwater Management Report, in support of a proposed Assisted Care and Retirement Development (46 Stevens 
Road) located in the Municipality of Clarington, Region of Durham. This Stormwater Management Report has been 
prepared in support of the re-zoning application process. 

The site is bounded by Stevens Road to the south, existing residential lots along Munday Court to the west and 
Bowmanville Creek to the north and east. See Figure 1-1. 

The objective of this Stormwater Management Report is to: 

 Provide background information regarding the subject property and proposed development plans. 

 Provide information regarding the existing and future site drainage conditions. 

 Provide a stormwater strategy for the proposed development of the lands.  

The stormwater management strategy has been developed in accordance with the applicable design criteria and 
requirements of the Municipality of Clarington and the Central Lake Ontario Conservation Authority (CLOCA). 

Figure 1-1: Location Plan 

 
 

 Project Background  

The subject lands are mostly vacant lands currently zoned agricultural with one existing dwelling, with a total 
approximate area of 8.63ha (21.3 acres) with frontage at the easterly limit of Stevens Road. The lands are currently 
zoned as Agricultural (A) and Environmentally Protected (EP) in the Clarington Official Plan (Map 3D) per By-Law 84-
63 (dated March 2015). Out of the 8.63 Ha owned by the land developer, the area that is being developed is 
approximately 3.03 Ha. 
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The site is located within the Bowmanville Creek watershed, which is regulated by CLOCA. The recently completed 
Bowmanville/Soper Creek Watershed Plan Update (CLOCA, 2020), provides comprehensive information on the 
watershed as a whole and provides a high-level strategy for stormwater management throughout the watershed.  

There are currently erosion concerns in the Bowmanville Creek Valley, which is located to the east of the site. CLOCA 
has stated that when designing a storm sewer outfall from the site, the stability of the valley slopes must be maintained. 

As the Bowmanville Creek Valley is located within CLOCA’s Natural Heritage System (NHS), an Environmental Impact 
Study (EIS) was completed to identify impacts from the development on vegetation, woodlands, valleys, and wildlife. 
The EIS addresses ways to avoid and mitigate any disturbance caused by the stormwater outfalls to Bowmanville 
Creek. As a result, the EIS delineated a dripline as well as a 15m buffer from the dripline, where no development should 
occur. The dripline was defined based on the greater of two buffers: the Vegetation Protection Zone (VPZ) or the 
erosion and slope protection buffer. The VPZ was determined based on a 15m offset from the NHS at the woodland 
edges, while the erosion and slope protection buffer was determined based on a 15m offset from the stable top of bank 
at the Bowmanville Creek Valley. The dripline and 15m dripline buffer are present on the Figures in the report.  

The proposed development is located within an Ecologically Significant Groundwater Recharge Area (ESGRA). As a 
result, the water balance must be maintained by matching post-development groundwater recharge to pre-development 
levels. The design of Low Impact Development (LID) measures on site is required by CLOCA, as they will help achieve 
the water balance objective and other stormwater management (SWM) targets. Infiltration testing will be completed to 
help determine the feasibility of the various LID measures proposed for the site at the detailed design stage. 

 Proposed Development 

The proposed development site plan is shown on Figure 1-2 and consists of a development area of 3.03 Ha. There 
will be a 10-storey condominium tower on the eastern side of the site and a 7-storey assisted care building on the west, 
both connected to a central amenity building with an additional 8-storey assisted care building attached to it. There will 
be three separate 1-storey townhouses providing 11 total units. There will also be an underground parking garage 
underneath the proposed tower buildings. 

A cul-de-sac entrance is proposed at the eastern limit of Stevens Road. The cul-de-sac will be connected to an internal 
road. The internal road will have lay-by parking and two entrances to the underground parking structure, one located 
on the south side of the site near the cul-de-sac entrance and the other on the northern side of the site between the 7-
storey and 8-storey assisted care buildings. 
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Figure 1-2: Proposed Site Plan (By Chamberlain Architect Services Limited) 

 
 

Based on pre-consultation meetings with Durham Region, the theoretical population would be approximately 1,182 
people. 

 Background Information 

Reports and correspondence related to this report include: 

 46 Stevens Road pre-consultation meeting (April 29, 2021) with Municipality of Clarington (Planning and 
Development, Public Works – Infrastructure, Emergency Services), Region of Durham Works Department, 
CLOCA, Kaitlin Group, Weston Consulting 

 Environmental Impact Study, 46 Stevens Road Development, prepared by GHD (April 2022) 

The following historical drawings of the subject area were used in the preparation of the report. The following 
drawings are included in Appendix A: 

 Stevens Property Survey prepared by JD Barnes (July 2003) 

 G41-STM Servicing Map prepared by Durham Region (April 2022) 

 Stevens Road drawing no. C-04-W-340 contract number D2004-040 prepared by Durham Region (2004) 

 Stevens Road drawing no. C-04-W-341 contract number D2004-040 prepared by Durham Region (2004) 

 Bowmanville Creek and Soper Creek Regulatory Floodplain Mapping sheet BS005 and sheet BS010 prepared 
by CLOCA (2009) 
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 STORMWATER MANAGEMENT 
 Existing Site Drainage and Peak Flows 

The current site is a relatively flat open space bordered by trees and generally drains west to east towards the 
Bowmanville Creek valley. The site is nearly entirely pervious under existing conditions, aside from an existing 
dwelling and tennis court. At the northern and eastern limits of the site, there is existing sloping which falls 
approximately 12 metres to the Bowmanville Creek. Near the middle of the western property line, there is a highpoint 
which splits a portion of the drainage north towards the Bowmanville Creek and south towards existing Stevens Road 
ditches. External drainage from the existing residential lots on the east side of Munday Court also appears to drain 
towards the site. The ditches along Stevens Road continue in an easternly direction towards Bowmanville Creek. 
There is an existing 300mm culvert at the current gravel driveway to the site. The site does not have any other 
existing storm sewers or SWM infrastructure. The site’s existing topography is shown on Figure 2-1. 

In the pre-consultation discussions with the Agencies, CLOCA pointed out that the proposed development is not 
located within the regulatory floodplain. To confirm the location and elevation of the regulatory floodline within the 
Bowmanville Creek valley lands, the Bowmanville Creek Floodplain Modelling Package was requested from CLOCA. 
From the Bowmanville Creek and Soper Creek Regulatory Floodplain Mapping sheets BS005 and BS010, the 
floodline to the north and east of the site is clearly contained within the valley and the proposed site is not located 
within the Regulatory floodplain. 

When determining existing peak flows, the site was analyzed using one catchment since the entire area drains to the 
east and ultimately sheet flows to Bowmanville Creek. The existing peak outflows from the respective catchment 
analysis area were determined using the Rational Method for the 2 to 100-year storm events. CLOCA requires post-
development peak flows to be controlled to pre-development levels. 

As the site is nearly entirely pervious in existing conditions, it has a runoff coefficient of less than 0.4, and so the 
Airport Method was selected to calculate the time of concentration, which was found to be 24 minutes based on the 
longest flow path across the site. After measuring the area of the existing dwelling’s rooftop, the existing tennis court, 
and the surrounding croplands, a weighted runoff coefficient of 0.22 was calculated for the site.  

The existing drainage plan is shown on  Figure 2-1. Detailed stormwater calculations are provided in Appendix B. 
To calculate the existing peak flows from the drainage area using the Rational Method, the parameters in Table 2-1 
were used. The existing peak flows that were calculated are listed in Table 2-2.  
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Table 2-1: Existing Conditions Parameters 

Site 
Outlet 

Existing Drainage Areas Area (ha) Runoff Coefficient 

Bo
w

m
an

vi
lle

 
C

re
ek

  

Dwelling Rooftop 0.02 0.90 

Tennis Court 0.07 0.90 

Croplands 2.94 0.20 

Total 3.03 0.22 

 

Table 2-2: Existing Drainage Peak Flows 

Catchment 
Analysis Area  

2- Year 

(m3/s) 

5- Year 

(m3/s) 

10- Year 

(m3/s) 

25- Year 

(m3/s) 

50- Year 

(m3/s) 

100- Year 

(m3/s) 

Existing (3.03ha) 0.089 0.114 0.131 0.157 0.184 0.200 

 

 Stormwater Management Design Criteria 

The stormwater strategy for the proposed development will make best efforts to utilize a treatment train approach for 
stormwater management controls.  A conventional SWM pond is not considered feasible, therefore a combination of 
site based measures along with mechanical treatment via Oil and Grit separators (OGS) and conveyance controls, 
where possible are proposed to be implemented. The proposed site based measures include: underground storage to 
meet erosion and water quantity control criteria. The proposed underground tank will have an internal water quality 
separator row as well as two OGS units upstream and one OGS unit downstream to help meet water quality control 
criteria. Conveyance and end of pipe measures proposed include: a system of sewers, underground storage, and 
potential infiltration treatment units around the site. 

The proposed stormwater management strategy is based on the criteria from the Ministry of Environment (MECP) 
Stormwater Management Planning and Design Manual (2003), Municipality of Clarington, and CLOCA standards. The 
design criteria for the site are as follows: 

 Erosion control: Runoff from a 25mm rainfall event is to be captured, retained, or detained and discharged over 
24-48 hours.  

 Enhanced Water Quality Control: 80% TSS removal based on MECP SWM Design Manual (March 2003).  

 Quantity Control: Control post-development peak flows to pre-development peak flows for the 2-to-100-year 
storm events. 

 Site Water Balance: Match post to pre-development infiltration volume by capturing up to 5mm from each storm 
event across the site. 

 Proposed Site Drainage 

The site has been broken into four post development catchments, in order to preserve the site’s existing hydrology to 
the greatest extent possible. The catchments include a controlled drainage area, a northwest uncontrolled area, a 
southwest uncontrolled area, and an east uncontrolled area. The proposed drainage areas as well as two external 
drainage areas, EXT1 and EXT2, are illustrated on Figure 2-2 and a summary of modeling parameters is provided in 
Table 2-3. 
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Table 2-3: Proposed Site Drainage Catchments 

Site 
Outlet 

Site Drainage Areas Area (ha) Runoff Coefficient 

N
or

th
ea

st
 

O
ut

fa
ll 

Building Rooftops, Internal Roadway, Parking/Loading Areas, and Walkway 1.76 0.90 

Landscaping 0.59 0.20 

Total 2.35 0.72 

N
or

th
w

es
t 

U
nc

on
tro

lle
d Townhouse Rooftops 0.02 0.90 

Landscaping 0.08 0.20 

Total 0.11 0.34 

So
ut

hw
es

t 
U

nc
on

tro
lle

d Townhouse Rooftops 0.02 0.90 

Landscaping 0.07 0.20 

Total 0.10 0.38 

Ea
st

 
U

nc
on

tro
lle

d Walkway 0.05 0.90 

Landscaping 0.43 0.20 

Total 0.46 0.25 

 TOTAL 3.01  

As shown in the table above, the total proposed drainage area is slightly less than the total existing area of 3.03ha. 
The existing site area of 3.03ha was taken from the exact property line of the site. In proposed drainage conditions, 
the cul-de-sac entrance at the south of the site is considered external (as shown on Figure 2-2), which results in a total 
proposed drainage area of 3.01ha. 

The site is proposed to be drained as follows: 

Northeast Outfall to Bowmanville Creek 

 All runoff from the 2.35ha controlled drainage area of the site will be directed to the proposed underground storm 
tank for storage and treatment via a series of catchbasins and area drains located within the site’s internal ROW 
at various low points. 

 Catchbasins located within the ROW on the west of the site will convey runoff from the building rooftops and 
paved areas to a proposed storm sewer. The proposed storm sewer is located within the ROW on the west of 
the site and is designed to convey up to the 100-year storm event, flowing from the southwest corner of the site, 
up to the northwest storm tank inlet. An OGS is proposed just upstream of this inlet to provide pre-treatment. 

 Area drains are proposed along the site’s internal ROW, primarily on the south and east portions of the site 
where there is an underground parking facility. Area drains will capture runoff from the building rooftops and 
paved areas, conveying them to a sump within the underground parking facility. The sump within the 
underground parking facility will discharge to an OGS for pre-treatment, before discharging to the underground 
storm tank at the north of the site.  

 The storm tank outlet will convey flows to a control manhole structure with orifice control to achieve the site’s 
peak outflow targets. Downstream of the control manhole, an additional OGS unit is proposed for further water 
quality treatment before the flows are conveyed to the site’s northeast outfall (Headwall 1). 

 The northeast outfall will be designed with a plunge pool and rip-rap liner to further reduce erosion potential by 
dispersing the outflow and reducing its velocity.  

Southeast Outfall to Bowmanville Creek 

 The 0.10ha southwest uncontrolled drainage area is delineated to reflect the rear lot drainage from highpoints 
located along the townhouse block of the site. 
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 All runoff from the southwest uncontrolled drainage area will be conveyed to a proposed swale located along the 
western property line of the site from the highpoint down to the southwest corner, where it will connect to the 
existing ditch along Stevens Road.  

 Overcontrol for this portion of the site will be provided within the proposed storm tank. 

 Runoff from external drainage area EXT2 is also conveyed to the existing ditch along Stevens Road, combining 
with the flows from the southwest uncontrolled drainage area, before being collected by a proposed storm sewer 
within the Stevens Road ROW.  

 The external drainage from EXT2 along Stevens Road currently runs west to east along ditches with a high point 
located near Munday Court. There is an existing culvert at the current gravel driveway to the site. The proposed 
cul-de-sac and underground parking entrance will prevent the ditches from being able to continue to the top of 
the Bowmanville creek valley. 

 To maintain the existing drainage along Stevens Road, a storm sewer network is being proposed to convey up to 
the 100-year storm flows. This sewer will act like a culvert allowing the storm flow to continue easterly towards 
the Bowmanville Creek. A typical culvert crossing is not feasible as it would send flows through the property 
owner’s land to the South and be disrupted by the underground parking lot entrance. The storm sewer network 
would run through the existing municipal right of way to the southeast outfall (Headwall 2) where it would 
discharge the flows to the Bowmanville Creek. 

 The southeast outfall will be designed with a plunge pool and rip-rap liner to further reduce erosion potential by 
dispersing the outflow and reducing its velocity.  

Northwest Uncontrolled Catchment 

 The 0.11ha northwest uncontrolled drainage area is delineated to reflect the rear lot drainage from highpoints 
located along the townhouse block of the site. 

 All runoff from the northwest uncontrolled drainage area and external drainage area EXT1 will be conveyed to a 
proposed swale located along the western property line of the site. From the existing highpoint located near the 
middle of the western property line, the swale will flow uncontrolled to the northern top of the valley where it will 
then discharge to Bowmanville Creek. 

 Overcontrol for this portion of the site will be provided within the proposed storm tank. 

East Uncontrolled Catchment 

 The 0.46ha east uncontrolled drainage area is delineated to reflect the existing topography on that side of the 
site, which flows easterly from the edge of the Seniors Condo Building towards the Bowmanville Creek Valley.  

 Site grading in this area will maintain existing topography as much as possible, by allowing the runoff to sheet 
flow down to the Bowmanville Creek Valley. A small percentage of this runoff will originate from the proposed 
walking trail, but the majority will originate from landscaped area.  

 Overcontrol for this portion of the site will be provided within the proposed storm tank. 

For proposed site grading and servicing, please see Drawings GR01 and GP01 provided in Appendix D. Stormwater 
tank sizing details are provided in Appendix C.  

 Outfall to Bowmanville Creek 

After analyzing the Bowmanville Creek Regulatory Floodline, it is clear that the proposed outfall elevations are much 
higher than floodline elevations at the proposed outfall locations. From the Bowmanville Creek and Soper Creek 
Regulatory Floodplain Mapping sheets BS005 and BS010, the floodline to the north and east of the site is clearly 
contained within the valley and appears to range from approximately 98 masl to 101 masl, which is well below the 
elevation of the proposed outfall inverts, which are 110.0 for the northeast outfall and 110.4 for the southeast outfall. 
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Figure 2-2 includes the regulatory floodline and HEC-RAS modelling cross section locations with associated flood 
elevations prepared by CLOCA (2009).  

The outfall locations will be further refined at the detailed design stage in conjunction with the findings of the EIS. 

 Proposed Stormwater Management Design 

 Water Balance and Erosion Control 

Water Balance: The primary objective of the site water balance measures is to capture and provide infiltration 
opportunities through a combination of infiltration, evapotranspiration, landscaping, and/or other LID practices. Since 
the site is located within an ESGRA, it is especially important to implement these measures to ensure pre-development 
infiltration volumes are maintained. For the proposed development, a subsurface storage unit is proposed. Depending 
on the suitability of soil underlying the tank, there may also be opportunities to propose a tank with a permeable bottom 
to promote infiltration. The tank storage serves a multi function as it provides erosion storage as well as helps to meet 
the site water balance through potential infiltration. Potential LID measures including infiltration trenches, permeable 
pavements, bioretention systems, etc., will be further explored at later stages of the site design once more information 
is available. Section 2.5 describes the conceptual LID plan in more detail. 

For the water balance analysis, the landscaped areas are assumed to capture and infiltrate up to 5mm and initial 
abstraction for the impervious surfaces is assumed to be 1.5mm. The water balance deficit for the proposed site is 
shown in Table 2-4 below.  

Table 2-4: Site Water Balance 

Site 
Area 

(ha) 

Percent of Total 
Area 

(%) 

Initial 
Abstraction 

(mm) 

Required 
Capture for 

Water Balance 
(mm) 

Required 
Volume for 

5mm Capture 

(m3) 

Provided 
Retention 

(m3) 

Deficit/Additional 
Volume 

Required  

(m3) 

Paved Area 1.84 61 1.5 5.0 92.0 27.6  

Landscaped 
Area 

1.17 39 5.0 5.0 58.5 58.5  

Total 3.01    150.5 86.1 64.0 

Spreadsheet calculations are provided in Appendix B. 

Due to the site’s water balance deficit, 64m3 of runoff is required to be stored in the tank and infiltrated through the 
bottom of the tank. The storage tank will be sized to provide 64m3 of dead storage for this purpose.  

Erosion control: Runoff from a 25mm rainfall event to be captured, retained, or detained from all new and/or fully 
reconstructed impervious surfaces. Volume reduction shall be provided to the maximum extent practical with a 
minimum of 5mm. Following reduction of runoff to the maximum extent possible, the remaining runoff volume from the 
25mm event should be detained on site and slowly released to the creek or storm sewer over 24 to 48 hours.  

The strategy for erosion control on this site involves detaining the 25mm volume in the underground storage tank and 
releasing the runoff over 24 to 48 hours. As the water balance volume of 5mm has already been accounted for as dead 
storage within the proposed tank, the 25mm target runoff depth used in the erosion control calculations are based on 
a volume of 20mm. The required erosion control volume and target peak outflow over 24 hours is shown in Table 2-5. 

Table 2-5: Erosion Control 

Tank 
Total Impervious Area 

(ha) 

25mm Target Runoff 
Depth 

(mm) 

25mm Target Runoff 
Volume 

(m3) 

Average Outflow 24 hr 
(m3/s) 

25mm Target Peak 
Outflow (m3/s) 

Tank 1 1.84 20 368 0.004 0.006 

Spreadsheet calculations are provided in Appendix B. 
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The underground storage tank has been sized to include the 368m3 erosion control volume requirement as part of its 
active storage volume. The target peak outflow for erosion control will be achieved through an orifice sized to control 
the flows.  

 Quality Controls 

Criteria: Enhanced water quality control: 80% Total Suspended Solids (TSS) removal based on MECP SWM Design 
Manual (March 2003)  

A large percentage of the site is proposed to be rooftop, and runoff from these areas is considered clean and therefore 
does not require water quality or pre-treatment prior to infiltration or storage. For the paved and landscaped areas 
surrounding the buildings, treatment of runoff will first be provided from the OGS units proposed just upstream of the 
two storm tank inlets. Treatment will also be provided within the separator row of the underground storage tank and in 
an OGS unit at the outlet prior to discharging to the Bowmanville Creek outfall. The reason for an OGS proposed 
downstream of the tank is because two catchbasin leads will be connected directly to the tank, contributing untreated 
flows (see GP01 in Appendix D). As a result, a downstream OGS is required for final polishing of the stormwater. 
CLOCA will accept that OGS devices designed as per manufacturer specifications to achieve 80% TSS removal, 
operating alone, can achieve a TSS removal efficiency of 50%.  

While the exact model of storage tank is not yet determined, there are manufacturers such as CULTEC that offer 
storage tanks designed with a separator row for water quality treatment. The internal treatment of the stormwater 
entering the storage system, followed by downstream treatment in an OGS at the tank outlet, would provide a treatment 
train approach to meet the water quality criteria of 80% TSS removal. The OGS manufacturer and model will also be 
determined in subsequent design stages.  

The proposed tank and OGS locations are shown on the General Servicing Plan (GP01) in Appendix D.  

 Quantity Controls 

Criteria: Post-development peak flows to pre-development peak flows for the 2-year to 100-year storm events. 

The proposed land use for the development is residential, as such the accepted practice of providing underground 
storage is proposed to mitigate increased post-development stormwater runoff.  

Due to the nature of the site grading, as described in Section 2.3., overcontrol will need to be provided within the 
underground tank to compensate for the runoff draining uncontrolled from the west and the east of the site. The Rational 
Method was used to calculate the post development peak flows for the 2-year to 100-year storm events for each 
uncontrolled area. A time of concentration of 10 minutes was assumed. The site outflow targets were set by subtracting 
the uncontrolled post-development peak flows from the existing total site peak flows. 

The resulting target peak flows for the total site are summarized in Table 2-6. These are the targets required to be met 
at the northeast outlet of the site. 

Table 2-6: Target Peak Flows 

Return Period  
(Years) 

Existing Total Site 
(m3/s) 

Post-Development  
Northwest 

Uncontrolled 
(m3/s) 

Post-Development  
Southwest 

Uncontrolled 
(m3/s) 

Post-Development  
East Uncontrolled 

(m3/s) 

Northeast Outlet 
Target 
(m3/s) 

25mm - - - - 0.006 

2 0.089 0.008 0.008 0.025 0.049 

5 0.114 0.010 0.010 0.030 0.068 

10 0.131 0.011 0.011 0.035 0.077 

25 0.157 0.012 0.012 0.038 0.098 

50 0.184 0.014 0.014 0.045 0.115 

100 0.200 0.015 0.015 0.047 0.124 

The tank is required to store the erosion, water balance, and the water quantity volumes. The water balance volume 
calculated in Section 2.4.1. is equivalent to the dead storage within the tank. The 25mm erosion volume is considered 
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part of the active storage within the tank. The Modified Rational Method was used to determine the quantity storage 
requirements for the tank by setting the target peak outflows to the northeast outlet targets.  

The resulting tank storage volumes and outflows are summarized in Table 2-7. All spreadsheet calculations are 
provided in Appendix B. 

Table 2-7: Underground Tank Required Storage and Outflow 

Water 
Balance Quantity Control Active Storage 

Total Tank 
Storage 

(m3) 
Dead 

Storage 
2- Year 5- Year 10- Year 25- Year 50- Year 100- Year 

(m3) (m3) (m3) (m3) (m3) (m3) (m3) 

64 316 413 475 660 736 849 913 

 Tank Outflows (m3/s)  

25mm 2- Year 5- Year 10- Year 25- Year 50- Year 100- Year  

0.006 0.049 0.068 0.077 0.098 0.115 0.124  

The total tank storage of 913 m3 was determined by summing the dead storage volume and the 100-year active storge 
volume. Section 2.6.1. goes into more detail about the tank infrastructure design. 

 Low Impact Development 

There are limited opportunities for LID measures on the site that can help promote infiltration and water quality 
treatment due to an underground parking facility. At the time of writing this report, a detailed hydrogeology report for 
the site is not yet available. As a result, it is not possible to confirm the exact location of the LID measures based on 
the suitability of underlying soil. This report provides a conceptual strategy for LID implementation on site. The size, 
location, and configuration of the on-site measures will be determined during the subsequent design stages once soil 
properties are known. A treatment train approach is proposed, which could involve a combination of some or all of the 
following measures: 

 Infiltration trenches to promote groundwater recharge 

 Permeable pavement and permeable surfaces in the non-roof areas of the site 

 Storm tank/infiltration chamber with a permeable bottom to promote infiltration and groundwater recharge  

At this stage, the above three LID options are recommended based on the proposed site plan. Additional LID options 
may also be feasible in future design stages once more information is known, as discussed in Section 2.5.4.  

Figure 2-3 provides a conceptual LID location plan. The potential locations for LIDs shown on the Figure are based on 
areas of the site that are not anticipated to have underground parking. 
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 Infiltration trenches 

Infiltration trenches allow for groundwater recharge to occur by capturing runoff and infiltrating it through granular stone 
or other void forming material. Water quality treatment is achievable through sedimentation, filtering, and soil 
adsorption.  

A potential location for an infiltration trench would be on the west of the site along the property line to collect the 
northwest and southwest uncontrolled drainage and provide infiltration and water quality treatment opportunities. This 
would collect a portion of townhouse roof runoff and rear yard landscaping runoff before the flows are conveyed either 
north or south from the highpoint along the west property line. 

Figure 2-4 presents a typical infiltration trench cross section. 

Figure 2-4 Infiltration Trench Typical Cross Section 

 
Figure 2-3 provides the potential locations of infiltration trenches on site. 

 Infiltration Chamber 

The proposed underground storm tank could potentially act as an infiltration chamber if the underlying hydrogeology is 
suitable. If a CULTEC (or similar) system is proposed, there is often the option to order a detention/infiltration system 
that provides both quantity storage and infiltration opportunities, by incorporating a permeable bottom. This would 
promote infiltration of the dead storage component (water balance volume) in the tank directly into the groundwater 
system. The granular material in the tank’s infiltration system also helps with water quality treatment by removing 
pollutants before water is recharged to the groundwater system. 

Figure 2-3 provides the potential location of the infiltration chamber (storm tank) on site. 

 Permeable Pavement 

Permeable pavements are an alternative to conventional impervious pavement that allow stormwater to drain through 
the surface and into a stone reservoir, where it infiltrates into the underlying native soil or is temporarily detained. 
Depending on the native soil properties and physical constraints, the system may be designed with no underdrain for 
full infiltration, with an underdrain for partial infiltration, or with an impermeable liner and underdrain for a non-
infiltrating, or detention and filtration only practice. 

There are limited locations that are suitable for permeable pavement on the site due to the large underground parking 
facility. However, there are a couple small proposed paved areas next to the drop-off area on the west of the 7-storey 
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Assisted Care building that could implement permeable pavers to treat runoff from the site’s internal roadway and other 
impervious surfaces. 

Figure 2-3 provides the potential locations of permeable pavement on site. 

 Additional LID Options 

Additional LID options that may be considered for the site in subsequent design stages to further promote water balance 
and water quality treatment include: 

 Bioretention infiltration systems and bioswale conveyance systems to manage the quality and quantity of storm 
runoff, integrated into the landscaped areas of the site. 

 Rooftop storage with roof drain restrictions to control peak flow rates from the roof. The system could also be 
configured to hold a small depth of rainwater for evaporation (i.e. blue roof). 

 Rainwater harvesting to capture clean roof runoff for reuse in greywater plumbing systems and/or irrigation 

 Integrated stormwater tree trenches to treat runoff from the internal roadway and other hard surfaces 

In establishing the preferred SWM strategy during subsequent design stages, priority should be given to measures that 
retain and/or filter runoff at the source. Consideration should be given to the requirements set out in the CVC/TRCA 
Low Impact Development Stormwater Management Planning and Design Guide, 2010, which includes important 
requirements related to minimum clearances required from the base of LID features to bedrock and seasonal high 
groundwater elevations (minimum 1.0 m), to ensure proper function. To reduce surface runoff and the need for on-site 
controls, efforts should be made to reduce the area of all impervious surfaces where possible. 

 Stormwater Infrastructure Design 

 Quantity Control Storage 

For the purpose of this report, the underground tank was sized assuming a CULTEC Recharger 902HD model (or 
similar) will be used. Using the CULTEC design sheet, the required tank storage of 913 m3 was inputted and the 
spreadsheet helped determine the required tank dimensions, as well as the stage-storage relationship. A CULTEC 
tank footprint of approximately 822 m2 is required to accommodate the required storage volume. However, due to 
unpredictability in terms of future site plan changes and/or shallow groundwater table constraints, the tank footprint will 
be oversized by 50% for a total area of 1250 m2 required. This will allow for flexibility with respect to tank depth in the 
subsequent design stages.  

Table 2-8 summarizes the required dimensions for the CULTEC tank on the site in order to achieve SWM control 
criteria.  

Table 2-8: Storage Tank Summary Table 

Tank 
Total Storage 

Required 

(m3) 

Total Storage 
Provided 

(m3) 

Tank Dimensions  

(m) 

Required Tank 
Footprint 

(m2) 

Oversized Tank 
Footprint 

(m2) 

CULTEC Recharger 
902HD (or similar) 

913 918 Bed length: 89.2 

Bed width: 9.22 

Bed Depth: 2.06 

822 1250  

The preliminary design of the storage tank is presented on the General Servicing Plan (GP01) in Appendix D.  

For Stage-Storage analysis, the invert of the tank will be set at an elevation of 110.10 masl, with the inlet and outlet 
pipe inverts set at an elevation of 110.30 masl. The CULTEC design sheet and stage-storage calculations are provided 
in Appendix C.  
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 CONSTRUCTION EROSION AND SEDIMENT CONTROL  
Prior to the commencement of any construction operations on site, an erosion and sediment control (ESC) program 
will be implemented.  The ESC program will include measures to prevent the migration of silt laden runoff to 
downstream wetlands, water courses or receiving storm sewer infrastructure.  The program will also outline measures 
to prevent tracking of mud and dust to perimeter City and Regional roads.   

All measures will be designed in accordance with the 2019 TRCA “Erosion and Sediment Control Guide for Urban 
Construction”. 

Erosion and sediment control measures may include the following: 

 Sediment trap to collect drainage from the northern half (1.77ha) of the site 

 Sediment trap to collect drainage from the southern half (1.99ha) of the site 

 Double row silt fencing  

 Runoff interceptor swales to direct runoff to the sediment traps 

 Rock check dams 

 Silt soxx filters 

 Construction entrance mud mat 

The ESC program may also incorporate tree and vegetation preservation measures. A detailed erosion and 
sedimentation control program with be initiated at the detailed design stage. At the detailed design stage, the erosion 
and sedimentation control plan and drawings will be prepared to the satisfaction of the Municipality of Clarington and 
CLOCA. Refer to the Functional Servicing Report prepared by TYLin, dated July 2022, for further details on the 
proposed erosion and sediment control measures. The preliminary Erosion Control Plan (drawing ESC01) is provided 
in Appendix D for reference. 

 CONCLUSION 
The stormwater erosion, quantity and quality controls for the proposed subdivision can be implemented in accordance 
with the guidelines set out by both the Municipality of Clarington and CLOCA for new developments. The following 
summarizes our conclusions about the subject property: 

 The proposed stormwater management and servicing plan provides quantity and quality control of post-
development to pre-development levels through the use of a treatment train system that includes a storm sewer 
system, water quality treatment units, and underground tank storage. 

 The water balance requirement will be achieved through potential LIDs including infiltration trenches, an 
infiltration chamber within the storm tank, and permeable pavers. 

 Stormwater quality control will be achieved through a treatment train approach that includes potential LIDs, OGS 
units, and internal separator row treatment within the storage tank. 

 During the construction process, standard sediment and erosion control measures will be implemented. 

This report is to be read in conjunction with the Functional Servicing Report prepared by TYLin, dated July 2022. 
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We trust you will find the contents of this report satisfactory.  Should you have any questions or comments please do 
not hesitate to contact the undersigned. 

 

 

 

 

Sincerely, 

T.Y.Lin International Canada Inc. 

 

 

 

 

Laura Koyanagi B.Sc. 
Water Resources Analyst 
 

 

 

 
 
Shae Buchal 
EIT 
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