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ENCLOSURE A: 
BR33 RE-ALIGNMENT: RELEVANT CORRESPONDENCE 

 









1

Drea Nelson - GM BluePlan

Subject: FW: Bruce County Rd. 33 Re-Alignment

Attachments: 2018_02_08_SAUG_EA_33_25_II.pdf

From: Erik Downing <e.downing@svca.on.ca>  
Sent: Monday, July 16, 2018 1:46 PM 
To: Dubber, Hannah (MOECC) <hannah.dubber@ontario.ca> 
Cc: Amanda Froese <amanda.froese@saugeenshores.ca>; John Slocombe - GM BluePlan 
<John.Slocombe@gmblueplan.ca> 
Subject: Re: Bruce County Rd. 33 Re-Alignment 
 

Greetings Hannah, 
SVCA staff comments from earlier this year are attached regarding BR33 and BR25.  My comments indicate 
BR33 proposal is much closer to being satisfactory to SVCA staff, but the connection to BR25 had me 
noting/warning that BR33 as proposed may make BR25 proposal more complex and limit design options to 
resolve if synergy not achieved between projects. Up to the designer ultimately on this item though. 
The Town's design consultant, John Slocombe has stressed informally to me the distinction between the two 
projects, which I have not disputed.  So beyond 'greater then 100yr' being incorporated into the proposed 33 
recommendation, and/or further drainage improvements to ensure the proposal achieves as much as possible 
for local drainage issues,  SVCA staff are generally satisfied with the proposed 33 works.   
 
An SVCA permit will likely be required for the most western works at an eroding gully.   
 
Regards, 
 

Erik Downing 

Manager, Environmental Planning and Regulations 

Saugeen Conservation 

1078 Bruce Road 12, P.O. Box 150 

Formosa, ON 

N0G 1W0 
 

From: Dubber, Hannah (MOECC) <Hannah.Dubber@ontario.ca> 
Sent: Thursday, July 12, 2018 10:58 AM 
To: Erik Downing 
Cc: Robinson, Callee (MOECC) 
Subject: Bruce County Rd. 33 Re-Alignment  
  
Good morning Mr. Downing, 
  
The Ministry of Environment, Conservation and Parks is currently reviewing a Part II Order request for 
the Bruce County Rd. 33 Re-Alignment (Project), which was planned under the Municipal Class 
Environmental Assessment (EA) process. I have attached the Notice of Completion for your 
reference. This Project was first planned under the Bruce Road 25 and 33 Master Plan, which also 
includes drainage projects. 



2

  
The Part II Order request submitted to the ministry specifically outlines concerns related to the 
drainage study area. As such, we are inquiring as to whether you have reviewed the Project 
documentation and if so, does the Saugeen Valley Conservation Authority have any concerns 
regarding either the Project, the drainage works or the Master Plan document, which has informed 
this Class Environmental Assessment? 
  
Also, will this Project (Bruce County Road 33) or any of the other Projects require a permit from the 
Saugeen Valley Conservation Authority? 
  
If it’s easier, please feel free to reach out directly to myself or Callee Robinson (416-314-0286) to 
discuss the Project. 
  
Thank you, 
  
Hannah Dubber 
Assistant Project Officer, Project Review Unit 
Environmental Assessment and Permissions Branch, Ministry of Environment, Conservation and Parks 
135 St. Clair Avenue West, 7th Floor, Toronto ON, M4V 1M2 
Hannah.Dubber@ontario.ca || (416)-212-3696 
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County of Bruce Transportatlon &
Envlronmental Services Department
30 Park Street, p.o. Box 398, Walkerton, ON NOG 2V0
(519) 881-2400

October 8, 2019

Historic Saugeen Metis
P.0. Box 1492, 204 High Street
Southampton, ON NOH 2L0

brucecounty.on,ca

Attention: Georg,e Govier

Re: Schedule B Environmental Assessment - Bruce Road 33

The County of Bruce and Town of Saugeen Shores completed a Master Plan for Roads
and Drainage for Bruce Road 25 and Bruce Road 33 in May 2017. The Master Plan
identified several projects including the realignment of Bruce Road 33 to intersect
Bruce Road 25 from the south at the same location as the Town's future Bruce Street

alignment. The enclosed map provides an overview of the phases resuLting from the
Master PLan.

The Department is continuing with the Schedule B Environmental Assessment for
Bruce Road 33 as identified in the enclosed Notice of Project Change.

The Master Plan (July 2016), Bruce County Road 33 Re-Alignment Project File (April
2018) and the Schedule B Pro3ect File Addendum (October 2019) will be available on
the County of Bruce and Saugeen Shores websites and at the County of Bruce
Administration Building and Town of Saugeen Shores Municipal Office for viewing on
October 8, 2019. We ask that comments regarding this file be provided by November
1,2019.

We will continue to provide correspondence as the project progresses. Please
contact our office or John Slocombe of GMBluePlan Engineering Limited if you have
any questions, comments or require additional information.

Yours truly,

k

im Donohoe

Engineering Manager

Encls.

c: John Slocombe, GM BluePlan Engineering Ltd.
Amanda Froese, Town of Saugeen Shores
Kerri Meier, County of Bruce

P:lBC Road Sections NEWICR 251NEW 25A, Highway 21 to lake HuronlConstructionlBR 25 & 33 Projects 2017 -
20211201 7-202llPhase 4 - BR33 Sch BlAboriginal CommunitiesllO.08.2Cll9 - Notice of Project Change BR33 HSM.docx
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BRUCE
county

County of Bruce Transportatfon &
Env'ironmental Services Department
30 Park Street, p.o. Box 398, WaLkerton, ON NOG 2V0
(519) 881-2400

October 8, 2019

Metis Nation of Ontario

Great Lakes Metis Council

380-9'h Street East

Owen Sound, ON N4K 1 Pl

brucecounty,on,ca

Attention: James Wagar

Re: Schedule B Environmental Assessment - Bruce Road 33

The County of Bruce and Town of Saugeen Shores completed a Master Plan for Roads
and Drainage for Bruce Road 25 and Bruce Road 33 in May 2017. The Master Plan
identified several projects including the realignment of Bruce Road 33 to intersect
Bruce Road 25 from the south at the same location as the Town's future Bruce Street

alignment. The enclosed map provides an overview of the phases resulting from the
Master Plan.

The Department is continuing with the Schedule B Environmental Assessment for
Bruce Road 33 as identified in the enclosed Notice of Project Change.

The Master Plan (July 2016), Bruce County Road 33 Re-Alignment Project File (April
2018) and the ScheduLe B Project File Addendum (October 2019) will be avaiLable on
the County of Bruce and Saugeen Shores websites and at the County of Bruce
Administration Building and Town of Saugeen Shores Municipal Office for viewing on
October 8, 2019. We ask that comments regarding this file be provided by November
1,2019.

We will continue to provide correspondence as the project prog,resses. F'lease
contact our office or John Slocombe of GMBLuePlan Engineering Limited if you have
any questions, comments or require additional information.

Yours truly,

,e!-

m Donohoe

Engineering Manager

Encls.

c: John Slocombe, GM BluePlan Engineering Ltd.
Amanda Froese, Town of Saugeen Shores
Kerri Meier, County of Bruce

P:lBC Road Sections NEWICR 251NEW 25A, Highway 21 to Iake HuronlConstructionlBR 25 & 33 Projects 2(H 7 -
202l12C)I 7-202l1Phase 4 - BR33 Scti BlAboriginal Communitiesll O.08.2019 - Notice of Project Change BR33 GLMC.docx
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1. INTRODUCTION AND BACKGROUND 

 

The County of Bruce (County), as the operating authority for Bruce Road 25 and Bruce Road 33 (BR25 & 
BR33), proposes to reconstruct the existing BR25 roadway between Saugeen Beach Road and Goderich 
Street (Provincial Highway 21), as well as to construct a new roadway to re-align BR33 to intersect BR25 at the 
same location as the Town of Saugeen Shores’ (Town) planned alignment of Bruce Street from the north, as 
shown on Figure 1.  

 

The proposed reconstruction of BR25 and re-alignment of BR33 are supported by the recommendations of the 
Master Plan for Roads and Drainage (Master Plan: May 2017).  The Master Plan identifies that the residential 
lands in the Baker Road area to the west of the existing BR33 (Lake Range Road), herein referred to as the 
Baker Subdivision, occasionally suffer from seasonal flooding issues, and currently lack a storm sewer system. 
As a result, drainage conditions within the Baker Subdivision should not be worsened by runoff associated with 
development within upstream lands and be improved, if possible.  

 

A Conceptual Stormwater Management (SWM) Design Brief (April 2018) was completed to address, in general 
terms, the drainage interests associated with the increase in impervious surface area related to the proposed 
BR33 re-alignment, which would drain through the Baker Subdivision to Lake Huron. The previous SWM 
Design Brief considered a SWM pond only ancillary to the re-aligned BR33.  The proposed SWM pond was 
conceptually designed to attenuate upstream post-development peak flow rates to less than, or equal to, pre-
development conditions prior to draining to the Baker Subdivision; assuming that future development would be 
responsible to manage its own stormwater, beyond the existing condition.  Water quality treatment (WQT) to 
an enhanced level (80% TSS removal), would be provided to runoff primarily by roadside ditches designed 
generally to the requirements of Enhanced Grassed (EG) swales.  In addition, since the previous SWM Design 
Brief, the area of upstream lands expected to drain to the proposed BR33 re-alignment under post-
development conditions has increased slightly as a result of more detailed roadway design considerations. 

 

The previous Conceptual SWM Design Brief was prepared to support the Schedule ‘B’ Municipal Class 
Environmental Assessment (EA) process associated with the proposed BR33 re-alignment project.  Since 
then, the Ministry of the Environment, Conservation and Parks (MECP) has indicated that a review of 
additional alternatives to the proposed SWM facility is necessary prior to a Notice of Completion being valid.  

 

This Revised Conceptual SWM Design Brief identifies, conceptually, several alternative solutions for SWM in 
support of an Addendum to the ‘Bruce County Road 33 Re-alignment – Project File’ that is being prepared to 
satisfy the requirements of the Environmental Assessment process.  
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2. EXISTING CONDITIONS (PRE-DEVELOPMENT) 

 

In general, lands to the south of BR25, west of the Gore Drain Trail and east of the Baker Subdivision area, 
drain downward from east to west. The lands associated with the BR33 re-alignment, and draining to the Baker 
Subdivision, are zoned as ‘Planned Development’ and ‘Agricultural’.  Current land use is for agricultural 
purposes. 

 

Runoff from lands east of the Baker Subdivision currently drains across Lake Range Road at two locations; via 
a 750mm Ø culvert approximately 155m to the south of BR25, and via a 750mm Ø culvert approximately 50m 
to the south of Baker Road, where shown on Figure 2.  Runoff draining to the northerly culvert is conveyed 
through the area to the north of the Baker Subdivision towards BR25 and is not considered to contribute to the 
identified drainage issues within the Baker Subdivision.  Runoff draining to the southerly culvert drains in an 
open watercourse across private properties to a system of roadside ditches within the Baker Subdivision and is 
ultimately conveyed to Lake Huron.  Under pre-development conditions, approximately 48.45 ha of upstream 
land is expected to drain to the Baker Subdivision. 

 

3. EVALUATION OF POST-DEVELOPMENT CONDITIONS 

3.1 Post-Development Drainage 

The re-aligned BR33 section is proposed to be constructed from Lake Range Road at a location approximately 
190m to the south of the existing intersection with Baker Road, to BR25 at a location approximately 535m to 
the east of its existing intersection with BR25.  The new, proposed BR25/BR33 intersection is in line with a 
future extension of Bruce Street, planned by the Town of Saugeen Shores.  

 
The approximately 990m re-aligned BR33 section is generally proposed to be constructed with a two-lane rural 
cross-section, transitioning to a two-lane plus a left-turn lane urban cross-section at its intersection with BR25, 
although additional planning study for that intersection is anticipated through a separate planning process.  
 
The proposed re-aligned BR33 will intercept runoff from the lands upstream of the Baker Subdivision, as a well 
as a portion of the lands currently upstream of the existing northerly 750mm Ø culvert crossing Lake Range 
Road, which do not drain to the Baker Subdivision under pre-development conditions.  The runoff intercepted 
from the existing northerly 750mm Ø culvert includes lands zoned as ‘Residential’, ‘Planned Development’, and 
‘Highway Commercial’.  Currently, the developed portions of these lands generally drain to BR25 with only 
several accessory buildings draining westerly towards the location of the proposed re-aligned BR33; the 
existing accessory buildings are considered to have negligible imperviousness within the overall area.  
Therefore, under post-development conditions, approximately 56.52ha of upstream land is expected to drain to 
the Baker Subdivision.  
 
In consideration of the BR33 re-alignment, the acquisition of privately owned land is planned to permit, at 
minimum, a 30m-wide right-of-way along the proposed re-alignment of BR33.  In addition, the remnant portion 
of Lot 28 located to the east of Lake Range Road and west of the re-aligned BR33 is planned to be acquired 
for the proposed construction of ancillary roadworks, where shown on Figure 1.   
 
The section of Lake Range Road, immediately south of Baker Road, is proposed to be reconstructed as a cul-
de-sac to maintain access to private properties, although the design phase may alter the final configuration.  
An approximately 90m long road with a two-lane rural cross-section is proposed to be constructed between the 
Lake Range Road / Baker Road intersection and the proposed re-aligned BR33 to maintain access.  All 
proposed roadworks may include the construction of roadside ditches to convey the runoff from the roadways 
and their upstream lands. 
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3.2 Stormwater Management Design Criteria  

Based on pre-development drainage conditions, and correspondence with the SVCA, Town and County, the 
SWM criteria used to develop the alternative solutions considered for the proposed project are as follows: 

1. Post-development peak flow rates discharging from the proposed BR33 re-alignment and upstream 
lands to the Baker Subdivision are to be attenuated to less than, or equal to, pre-development 
conditions. 

2. Stormwater management associated with future development, within the lands zoned as ‘Planned 
Development’, may be considered in either the current or future developed state. 

3. Enhanced WQT (80% total suspended solids [TSS] removal) is to be provided for runoff draining from 
the proposed development and its upstream lands prior to draining to the Baker Subdivision.  
 

4. ALTERNATIVE SOLUTIONS: STORMWATER MANAGEMENT 

 

The following four (4) alternative solutions are considered to address the previously defined SWM Design 
Criteria: 

1. Do Nothing 
2. Construct a SWM facility to manage runoff related only to the BR33 re-alignment 
3. Construct a SWM facility to manage runoff from BR33 re-alignment and future development 
4. Construct a new storm sewer system through the Baker Subdivision to Lake Huron  

4.1 Alternative 1: Do Nothing 

The ‘Do Nothing’ alternative represents the construction of the proposed roadworks with no SWM controls 
provided for the attenuation or WQT of runoff draining from the re-aligned BR33 and lands upstream of the 
Baker Subdivision.  This alternative does not address the increase in peak flows, the existing drainage 
deficiencies identified within the Baker Subdivision, or the additional potential impacts to water quality.  It is 
considered as a base-line against which to compare other alternative solutions. 

4.2 Alternative 2: Construct a SWM Facility to Manage Runoff Related only to BR33 Re-
Alignment 

Alternative 2 considers the construction of a SWM facility to provide attenuation of post-development peak flow 
rates to less than, or equal to, pre-development peak flow rates for runoff draining from the re-aligned BR33 
and lands upstream of the Baker Subdivision.  Future development within lands upstream of the Baker 
Subdivision are considered, by this alternative solution, to be responsible for managing their own stormwater 
beyond the pre-development condition.  WQT is expected to be provided via a “treatment train” approach 
consisting of roadside ditches, generally designed to the requirements of an enhanced grass swale and a dry 
pond-type facility. 

4.3 Alternative 3: Construct a SWM Facility to Manage Runoff from BR33 & Future 
Development 

Alternative 3 considers the construction of a “centralized” SWM facility to provide the attenuation of post-
development peak flow rates to less than, or equal to, pre-development peak flow rates for runoff draining from 
the re-aligned BR33 and lands upstream prior to draining to the Baker Subdivision.  Future development within 
lands upstream of the Baker Subdivision is considered, by this alternative solution, to drain uncontrolled to a 
central, or common, SWM facility.  The SWM facility considered for Alternative 3 is envisioned as a dry pond-
type with an infiltration feature to address both peak flow attenuation and WQT requirements.  WQT for the 
catchment areas (i.e. the 56.52 ha area) is considered to be provided by a single SWM facility. 
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4.4 Alternative 4: Construct a New Storm Sewer System through Baker Subdivision to 
Lake Huron 

Alternative 4 considers the construction of a storm sewer system through the Baker Subdivision to convey all 
post-development runoff from upstream lands to a new outlet at Lake Huron.  In order not to worsen the 
identified drainage issues within the Baker Subdivision, the storm sewer system would be designed to provide 
sufficient capacity to convey the upstream runoff associated with a 100-year design storm event.  The design 
of Alternative 4 could consider two options: 

Option A:  Future development would be responsible to manage its own stormwater, beyond the pre-
development conditions. 

Option B:  Future development would be permitted to drain uncontrolled to the proposed storm sewer 
system. 

 

It is expected that WQT would be provided for runoff conveyed by the storm sewer system by an Oil-Grit 
Separator (OGS) unit prior to discharging to Lake Huron. 

 

5. QUANTITY CONTROL CRITERIA PARAMETERS AND MODELLING 

5.1 Design Rainfall Events 

Rainfall data, collected by Environment Canada for the Goderich area between 1970 and 2007, were used to 
prepare intensity duration frequency (IDF) statistical rainfall data.  The data was entered in the MIDUSS 
computer modeling software to generate coefficients for the Chicago type rainfall distribution patterns.  The 
Chicago storm input parameters used to model the various design rainfall events for the subject property are 
summarized in the following Table 1. 

 

Table 1 – Design Rainfall Events (Generated from Environment Canada IDF Data for Goderich)  

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

A 1264.60 2258.60 3043.26 4026.22 4882.60 5607.28 

B 10.288 14.090 16.180 17.817 19.202 19.798 

C 0.8891 0.9265 0.9456 0.9604 0.9719 0.9772 

R 0.375 0.375 0.375 0.375 0.375 0.375 

Duration (min) 360 360 360 360 360 360 

Depth (mm) 39.5 56.0 67.0 80.9 91.3 101.4 

Intensity (mm/hr) 85.7 116.7 136.8 162.7 181.2 200.5 

 

5.2 Site Soil Conditions 

The soil types within the lands upstream of the Baker Subdivision are generally characterized as Berrien sandy 
loam and Brady sandy loam, as per the Bruce County Soils Map (Ontario Soil Survey Report No. 16) published 
by the Department of Agriculture.  Berrien sandy loam and Brady sandy loam are known to be of the 
Hydrological Soil Group AB. 

 

With consideration of the pre-development and post-development pervious ground cover of the proposed 
roadworks and lands upstream of the Baker Subdivision, which could be defined as “crop and other improved 
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land”, a Group AB soil is represented with an SCS Curve Number of 70 as per the Ministry of Transportation 
(MTO) Drainage Manual’s Design Chart 1.09. 

 

The impervious areas within all catchments are associated with an SCS Curve Number of 98.  

 

5.3 Pre-Development Catchment Areas 

For pre-development conditions analysis purposes, the approximately 48.45ha area associated with the 
proposed roadworks and lands upstream of the Baker Subdivision, are modelled as one (1) drainage 
catchment, described in Table 2 below, and as shown on Figure 2.  The pre-development conditions MIDUSS 
computer modelling is attached in Appendix ‘A’. 

 

Table 2 – Pre-Development Conditions Catchment  

Catchment Description Area (ha) 
Impervious 
Level (%) 

10 Lands Draining to the Baker Subdivision 48.45 0 

 

The results of the pre-development conditions routing analysis are summarized in Section 5.5.  

 

5.4 Post-Development Catchment Areas 

For post-development conditions analysis purposes, the approximately 56.52ha area associated with the 
proposed roadworks and the land upstream of the Baker Subdivision is modelled as two (2) drainage 
catchments, described in Table 3, and as shown on Figure 3.  

 

Catchment 100 includes about 8.07 hectares within Lot 30 east of the BR33 re-alignment.  This area is 
included conservatively within the SWM facility calculations to ensure no net increase in outflow from the 
planned SWM facility.  At the design development phase, consideration should be given to overland flow 
routes to address the ‘greater than 100-year’ runoff condition as recommended by the SVCA.      

 

The imperviousness associated with the post-development drainage catchments is considered to be one of the 
following two conditions, depending on the alternative solution: 

 

Scenario A:  

Future development will be responsible for managing its own stormwater, to pre-development flow conditions. 
The imperviousness of the catchment lands is based solely on the impervious area of the proposed BR33 re-
alignment; negligible imperviousness is considered to currently exist within the upstream lands. (Applies to 
Alternatives 1, 2 and 4 Opt. A) 

 

Scenario B:  

Future development will drain uncontrolled to the proposed BR33 re-alignment. The imperviousness is based 
on the current Town of Saugeen Shores Zoning By-Law 75-2006.  The approximately 28.60ha portion of 
catchment lands zoned as ‘Planned Development’ and ‘Residential’ are associated with an imperviousness 
described as a Rational Method runoff coefficient of 0.50.  A runoff coefficient of 0.50 is considered appropriate 
for most residential uses (single family, semi-detached, townhouse and institutional) as per Table 5-1 of the 
Design Guidelines for Sewage Works (DGSW) published by the MECP.  The approximately 0.14 ha portion of 
catchments lands zoned as ‘Highway Commercial’ are associated with an imperviousness described as a 
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Rational Method runoff coefficient of 0.80; an acceptable value as per Table 5-1 of the DSGW.  Considering 
that, from the same Table, impervious surfaces and grassed areas can be associated with a runoff coefficient 
of 0.90 and 0.25, respectively, runoff coefficients of 0.50 and 0.80 correspond to imperviousness values of 
approximately 40% and 85%, respectively.  The approximately 27.78ha portion of the catchment lands zoned 
as ‘Agricultural’ is considered to be completely pervious. (Applies to Alternatives 3 and 4 Opt. B). 

 

The post-development conditions MIDUSS computer modelling is attached in Appendix ‘B’. 

 

Table 3 – Post-Development Conditions Catchments 

Catchment Description 
Area 
(ha) 

Impervious Level (%) 

Scenario A Scenario B 

100 

Lands easterly of the re-aligned BR33 draining to the 
Baker Subdivision: 
±27.78ha zoned as ‘Agricultural’; 
±0.14ha zoned as ‘Highway Commercial’; 
±22.63ha zoned as ‘Highway Commercial’ 

50.55 2 19 

200 

Lands westerly of the re-aligned BR33 draining to the 
Baker Subdivision. 
(Entirely zoned as ‘Planned Development’) 

5.97 13 40 

 

The results of the post-development conditions routing analysis are summarized in Section 5.5.  

 

5.5 MIDUSS Quantity Control Modelling Results  

MIDUSS modelling software was used to model the expected peak flow rates draining to the Baker Subdivision 
under pre-development conditions and the post-development conditions of each alternative solution during the 
various design storm events.  Results from the models are summarized in the following Table 4, and the 
modelling is provided for reference in Appendix ‘A’ and Appendix ‘B’.  
 

Table 4 below provides the total peak flow rates discharging from the modelled catchments to the Baker 
Subdivision under pre-development conditions as well as the uncontrolled post-development peak flow rates 
associated with both imperviousness scenarios.  The total post-development runoff volume expected to drain 
to the Baker Subdivision during a 100-year design storm event are also shown in Table 4. 

 

Table 4 – Summary of Uncontrolled Peak Flow Rate Results 

Development 
Conditions 

Return Storm Frequency (yr) 

2 5 10 25 50 100 

Pre-Development Conditions – Peak Flow Rate (m3/s) 

Existing Level 0.087 0.287 0.493 0.820 1.120 1.448 

Post-Development Conditions – Peak Flow Rate (m3/s) 
(Total Volume of Runoff) 

Scenario A  
(Alt. 1, 2 & 4 Opt. A) 

0.232 0.451 0.764 1.261 1.717 
2.218 

(24,189 m3) 

Scenario B 
(Alt. 3 & 4 Opt. B) 

2.053 3.133 3.916 5.404 6.787 
8.289 

(29,397 m3) 
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Alternative 1 is represented by the post-development peak flow rates associated with Scenario A in Table 4, as 
no SWM controls are proposed as part of the alternative solution.  Thus, an increase in peak flow rates is 
associated with Alternative 1, confirming that a “Do Nothing” approach would worsen the existing drainage 
issues identified within the Baker Subdivision.  

 

From the uncontrolled post-development peak flow rates shown in Table 4, a conceptual SWM facility was 
designed within the MIDUSS modelling for both Alternatives 2 and 3 to estimate the active storage volume 
required to provide attenuation of peak flow rates to pre-development levels prior to discharging to the Baker 
Subdivision.  For both Alternatives 2 and 3, an infiltration basin-type facility is not considered to be feasible in 
addressing peak flow control requirements considering that a runoff volume of approximately 24,189 m3 and 
29,397 m3, respectively, would be expected to drain to the proposed SWM facility during the 100-year design 
storm event.  From the Stormwater Management Planning and Design (SWMPD) Manual published by the 
MECP, the maximum storage depth within an infiltration basin-type is 0.6m to prevent the compaction of 
underlying soils and resulting decrease in their infiltration potential.  Therefore, the minimum infiltration basin 
footprint area for Alternatives 2 and 3 would be expected to be approximately 40,315m2 and 48,995m2, 
respectively, to infiltrate the entirety of the post-development runoff volume.  Considering that approximately 
6,850m2 of area is available for the construction of a SWM facility within the remnant portion of Lot 28, it is 
believed that alternative SWM facility types may be more appropriate given the land requirements of an 
infiltration basin.  

 

From the results of the modelling, an active storage volume of approximately 8,500m3 would be necessary 
within the SWM facility related to Alternative 2 to attenuate post-development runoff to a pre-development peak 
flow rate for all design storm events up to, and including, the 100-year return period.  Considering that 
approximately 6,850m2 of area is available for the construction of a SWM facility, this active storage volume 
would correspond to a depth of approximately 1.24m. From the SWMPD Manual published by the MECP, a 
maximum active storage depth of 2m is permitted for a wet or dry pond-type facility.  For Alternative 2, a dry 
pond-type facility is envisioned as these are typically associated with lower construction, maintenance and 
design costs than a wet pond-type facility and offer opportunity for infiltration considering the sandy nature of 
local soils. 

 

For Alternative 3, an active storage volume of approximately 20,100m3 would be necessary within the SWM 
facility to attenuate post-development runoff to a pre-development peak flow rate for all design storm events up 
to, and including, the 100-year return period.  Assuming that a maximum 2m mean active storage depth could 
be achieved by a dry or wet pond-type facility with favourable site conditions (the greatest maximum mean 
active storage depths defined for SWM facilities within the SWMPD Manual), the minimum footprint area of the 
facility would be approximately 10,050m2, or approximately 150% greater than the area considered to be 
available within the remnant portion of Lot 28 for the construction of a SWM facility.  Therefore, lands additional 
to the minimum required for the proposed roadworks would be necessary to construct the SWM facility 
associated with Alternative 3.  To limit the level of land acquisition, a dry or wet pond-type facility would be 
proposed as part of Alternative 3 to achieve peak flow attenuation objectives.  Land acquisition of this nature 
would need to be negotiated with adjacent land owners. 

 

The 100-year, post-development peak flow rates shown in Table 4 for Scenarios A and B, represent the peak 
design flow to be conveyed by the envisioned storm sewer system through the Baker Subdivision as 
considered by Alternative 4, Options A and B, respectively.  Possible additional flows from potential, future 
lateral sewers within the Baker Subdivision are not considered at this time by these peak flow rate values.  The 
storm sewer system would be expected to be installed from Lake Range Road, along Baker Road, Bell Road 
and George Street, to a new outlet at Lake Huron.  The expected length of the proposed storm sewer system 
would be approximately 685m and, based on the modelling of the Master Plan, the average pipe grade within 
the system (weighted for section length) would be expected to be approximately 0.80%.  To provide sufficient 
capacity to convey the entirety of the upstream 100-year peak flow rates associated with Options A 
(2.218m3/s) and B (8.289m3/s) of Alternative 4, minimum pipe diameters of 1050mm (QCAP = 2.442m3/s) and 
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1800mm (QCAP = 10.281m3/s) would be required, respectively (assuming a Manning’s n = 0.013).  Based on 
the Master Plan, the total length of storm sewer proposed through the Baker Subdivision is expected to be 
approximately 685m.  These minimum pipe diameters would be expected to be larger once future lateral 
sewers, from within the Baker Subdivision, are considered. 

 

6. STORMWATER QUALITY TREATMENT 

 

Water quality treatment is required to be provided to an Enhanced level for runoff draining from the re-aligned 
BR33 and lands upstream of the Baker Subdivision prior to draining to the Baker Subdivision.  For alternative 
solutions that consider future development to be responsible for managing its own stormwater beyond the pre-
development condition, such as Alternatives 1, 2 and 4 Option A, runoff is considered to be treated to an 
Enhanced level prior to draining to the proposed roadworks.  However, the runoff draining from these lands 
must still be considered in the design and sizing of downstream SWM controls intended to treat runoff from the 
proposed roadworks, as appropriate, since they would confluence prior to draining to the Baker Subdivision.  

 

For alternative solutions that consider runoff from future development to drain uncontrolled to the proposed 
roadworks, such as Alternatives 3 and 4 Option B, water quality treatment must be provided to an Enhanced 
level by their proposed SWM facilities for all lands upstream of the Baker Subdivision.  

 

The water quality control measures considered by each of the alternative solutions are outlined and evaluated 
within the following sub-sections. 

 

6.1 Alternative 1: Do Nothing 

As part of the “Do Nothing” approach of Alternative 1, no SWM controls are proposed to provide WQT to runoff 
prior to draining to the Baker Subdivision.  As a result, the water quality of runoff draining to the Baker 
Subdivision would be expected to be adversely affected as contaminants from the proposed roadworks would 
be conveyed downstream without treatment. 

 

6.2 Alternative 2: Construct a SWM Facility to Manage Road Runoff Only 

WQT for Alternative 2 is considered to be addressed via a treatment train approach. Runoff would be 
conveyed and treated by EG Swales and further polished by the SWM facility, designed as a dry pond-type 
facility.  

 

Under Alternative 2, the roadside ditches along the proposed roadworks are generally considered to meet the 
criteria of an EG Swale as per the Low Impact Development Stormwater Management Planning and Design 
(LIDSWMPD) Guide published by the Credit Valley Conservation Authority and the Toronto and Regional 
Conservation Authority TRCA.  In general, the roadside ditches are considered with maximum side slopes of 
3:1 (Horizontal : Vertical), a minimum 1.05m-wide bottom, and a longitudinal slope of about 0.5%.  Table 5 
below compares the characteristics of the maximum peak flow rate expected to be conveyed by the EG 
Swales (the peak flow rate from Catchment 100) during a 4 hour, 25mm Chicago storm event for Alternative 2 
in comparison with the requirements set by the LIDSWMPD Guide; MIDUSS modelling for the results are 
attached as Appendix ‘C’. 
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Table 5 – Enhanced Grass Swale Design in Comparison to Requirements  

Characteristics 
During 4 hour, 25mm Chicago Storm Event 

As Designed*  As Required  

Maximum depth of flow through 
EG Swale  

0.10m 0.10m 

Maximum flow velocity through 
EG Swale  

0.48m/s 0.50m/s  

* Conservatively considers the peak flow rate draining from Catchment 100; the relatively 
lesser flows through Catchment 200 are expected to yield a more desirable WQT performance. 

 

As shown in Table 5, the design depth and velocity of flow through the EG Swale during a 4 hour, 25mm 
Chicago storm event meets the requirements of the LIDSWMPD Guide.  According to the CVCA and TRCA’s 
LIDSWMPD Guide, an EG Swale provides a median TSS removal rate of 76%. 

 

The EG Swales would convey runoff to the SWM facility where it further would be polished.  The SWM facility 
would provide temporary volume to store runoff.  Infiltration of low flows within the SWM facility may also be 
considered in the detailed design phased.  The attenuation provided by the outlet of the SWM facility reduces 
the velocity of flows through the SWM facility and encourages further settling out of suspended solids. 

 

Overall, given the initial WQT provided by conveying runoff along the roadside ditches designed as EG 
Swales, and the further polishing provided by the SWM facility’s temporary storage volume, it is expected that 
the runoff from the proposed roadworks will receive an Enhanced level (80% TSS removal) of WQT prior to 
discharging to the Baker Subdivision drainage system. 

 

6.3 Alternative 3: Construct a SWM Facility to Manage Runoff from Road and Future 
Development 

The peak flow rate of runoff considered by Alternative 3 to be draining to the proposed roadworks is expected 
to be too great to be treated first via a conveyance control such as an EG Swale.  The maximum peak flow rate 
that would be expected to be conveyed by roadside EG Swales (the peak flow rate draining from Catchment 
100) during a 4 hour, 25mm Chicago storm event for Alternative 3 is approximately 1.017m3/s; MIDUSS 
modelling for the results are attached as Appendix ‘C’.  Considering the maximum bottom width of 3m 
permitted by the LIDSWMPD Guide for EG Swales, and the 3:1 (H:V) side slopes and longitudinal slope of 
about 0.5% of the proposed roadside ditches, an approximately 0.28m of flow depth is required to convey the 
approximately 1.017m3/s peak flow rate.  Since this depth of flow is considerably greater than the 0.10m 
maximum required for the design of an EG Swale, EG Swales are not considered to be a feasible SWM control 
for WQT under the proposed conditions of Alternative 3. 

 

Therefore, WQT must be provided for the runoff via an “end-of-pipe” approach such as within a SWM facility, 
which is already considered for peak flow attenuation, prior to discharging to the Baker Subdivision.  
Considering the land constraints, the SWM facility type proposed by Alternative 3 would be one that can 
provide the required level of WQT with the smallest footprint area while also considering the active storage 
volume necessary to achieve peak flow attenuation requirements.  The minimum footprint area of several 
SWM facility types were calculated based on the storage volumes requirements of the SWMPD Manual for an 
Enhanced level of WQT and are summarized in Table 6; supporting calculations are attached as Appendix ‘D’. 
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Table 6 – Min. Storage Volumes and Corresponding Min. Footprint Area by SWM Facility Type 

SWM Facility 
Type 

Req. Water Quality 
Treatment (WQT) Volumes 

(m3) 

Req. Peak Flow 
Attenuation (PFA) 
Active Volume ** 

(m3) 

Governing 
Storage 
Volume 

Component 

Corresponding Minimum 
SWM Facility 
Footprint Area 

(m2) Active Permanent 

Infiltration * 1,245 20,100 PFA - Active 33,500 

Wetland 2,265 1,360 20,100 PFA - Active 20,100 

Wet Pond 2,265 3,845 20,100 PFA - Active 10,050 

Notes:  
Enhanced WQT storage requirements for Dry Pond-type facility not provided within SWMPD Manual. 
* Considers an Infiltration Basin-type facility; sub-surface infiltration facilities are discussed below. 
** Volume for peak flow attenuation requirements determined in Section 5.5. 

 

For all SWM facilities types shown in Table 6, the minimum required footprint area is governed by the storage 
volume required for peak flow attenuation objectives.  Thus, of these SWM facility types, that which has the 
deepest permitted active pool depth, the wet pond-type, results in the smallest footprint area.  However, given 
the typically sandy soils within the Port Elgin area, the provision of the required infiltration volume through a 
sub-surface feature of the SWM facility is possible.  For the same footprint area as a wet pond-type facility, a 
dry pond with a sub-surface infiltration feature could be considered as they both have the same permitted 
active storage depth.  A sub-surface infiltration feature with a wet pond-type facility is not considered to be 
suitable since the wet pond area would need to be lined with an impervious layer.  

 

Furthermore, the storage volume provided by a sub-surface infiltration feature for WQT could also be 
considered to reduce the active storage requirements of the dry pond portion of the SWM facility and, 
consequently, the land area requirements of the proposed SWM facility as a whole.  If the required 1,245m3 
infiltration volume for WQT was provided by the sub-surface feature, the dry pond portion would be required to 
provide approximately 18,855m3 of active storage volume to satisfy peak flow attenuation objectives.  
Considering a maximum mean active storage depth of 2m, the minimum footprint area of the SWM facility 
would be approximately 9,430m2.  Considering a porosity of 0.4 for clear stone, the sub-surface feature would 
be proposed to have a volume of approximately 3,115m3 to provide approximately 1,245m3 of storage volume 
within the voids of the clear stone.  For the reduced footprint area of the proposed SWM facility, this clear 
stone volume would correspond to an approximately 0.33m-deep layer which is generally considered to be 
achievable assuming favourable groundwater conditions.  

 

Therefore, the envisioned SWM facility proposed by Alternative 3 is a dry pond with a sub-surface infiltration 
feature for WQT since it has the smallest land acquisition requirements. 

 

6.4 Alternative 4: Construct a New Storm Sewer System through Baker Subdivision to 
Lake Huron 

WQT for Alternative 4 is considered to be addressed via an OGS unit installed in-line with the storm sewer 
system proposed to be constructed through the Baker Subdivision.  Installed either at the inlet or outlet section 
of the storm sewer system, the OGS unit would provide an Enhanced level of WQT to runoff draining from the 
proposed roadworks and lands upstream of the Baker Subdivision prior to discharging to Lake Huron.  If future 
lateral storm sewers were planned to drain Baker Subdivision lands to the proposed storm sewer system, the 
size of the OGS unit considered by Alternative 4 may need to be increased to accommodate the additional 
runoff or installed at the inlet of the storm sewer system with additional SWM controls considered for runoff 
received by the storm sewer system from downstream lands.  
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The PCSWMM for Stormceptor tool provided by Imbrium Solutions Inc. for the sizing of Stormceptor STC OGS 
units was used to determine the appropriate size of OGS unit considered by Alternative 4 as the STC line of 
units typically provides a broader range of options for relatively larger tributary areas such as the subject one.  
Given the limitations of available OGS unit sizing tools, both Options A and B of Alternative 4 are represented 
by the same design parameters with an approximately 56.52ha tributary area having a “developed” 
imperviousness of approximately 22%.  The scenario of development lands managing their own stormwater 
beyond the existing condition cannot be properly represented within the simulation of the sizing tool.  
Considering the aforementioned tributary area characteristics, the sizing tool was used to determine an 
appropriate unit to provide an Enhanced level of WQT to 90% of the annual runoff volume for a fine particle 
distribution.  The results of the sizing tool calculations are included as Appendix ‘E’. 

 

From the results of the sizing tool, it is determined that no pre-designed Stormceptor STC unit is readily 
available to satisfy the proposed project’s WQT requirements.  A Stormceptor MAX unit, which involves 
custom, detailed design by the manufacturer on a site-specific basis, would have to be considered and it is not 
known whether a Stormceptor MAX unit could be designed to achieve the WQT requirements. 

 

Therefore, Alternative 4 is not expected to provide sufficient water quality treatment to runoff draining to the 
Baker Subdivision from upstream lands including the proposed roadworks.  Multiple water quality treatment 
provisions would be required to address the design criteria. 

 

7. CONCEPTUAL CONSTRUCTION COSTS OF ALTERNATIVE SOLUTIONS 

 

To facilitate a more comprehensive comparison of the alternative solutions, construction costs estimates for 
each alternative have been estimated at a conceptual level.  The conceptual construction costs consider only 
the SWM features associated with each alternative solution and do not include the construction costs 
associated with the proposed roadworks which are considered to be generally constant among the alternative 
solutions.  Similarly, the costs do not consider those associated with land acquisition required by the proposed 
roadworks, which is considered to include the remnant portion of Lot 28.  Alternately, a note is made of any 
alternative solution that would require lands additional to those required for the proposed roadworks. 

 

Conceptual construction costing of the alternative solutions is based on the following components: 

 Storage Volume of the SWM Facility: Considered to be earth excavation including removal from site. 
 Volume of Clear Stone: Supplied and installed. 
 Storm Sewer: This excludes costs associated with the outlet systems of the SWM facilities as they are 

expected to be relatively minor and generally similar between the alternative solutions considered.  
 Manholes / Headwall: Assumes one (1) headwall structure and several 3600mmØ pipes; supplied and 

installed. 
 OGS Unit: Supplied and installed. 
 Road Restoration: Any restoration of roadways associated with the installation of SWM components. 

 

The conceptual costing of the alternative solutions is summarized in the following Table 7 below. 

 
 
  



BRUCE COUNTY ROAD 33 RE-ALIGNMENT  

REVISED CONCEPTUAL STORMWATER MANAGEMENT DESIGN BRIEF 

GMBP FILE: 217127 

SEPTEMBER 2019 

 

 PAGE 12 OF 14 

Table 7 – Summary of Conceptual Construction Costs of Each Alternative Solution 

Alternative Description of Alternative Solution 
Conceptual Cost of 
SWM Components 

Req. Additional 
Land Acquisition  

1 Do Nothing $0 No 

2 
Construct a SWM Facility to Manage Road 
Runoff Only 

$200,000 to 
$250,000 

No 

3 
Construct a SWM Facility to Manage Runoff 
from Road and Future Development 

$600,000 to 
$800,000 

Yes 

4: Opt. A Construct a New Storm Sewer System 
through the Baker Subdivision to Lake Huron 

$4.5M to $5.0M No 

4: Opt. B $5.0M to $5.5M No 

 

As shown in Table 7, omitting Alternative 1 – Do Nothing, which is not expected to address the identified 
drainage issues within Baker Subdivision, the least costly alternative solution is Alternative 2.  In addition, the 
final construction cost associated with Alternative 3 is expected to be greater than shown in Table 7 due to the 
required land acquisition as a result of the relatively larger footprint area associated with its proposed SWM 
facility. 

 

8. DISCUSSION AND COMPARISON OF SWM ALTERNATIVE SOLUTIONS 

 

In evaluating the alternative solutions, the impact to social, cultural, natural, technical and economic 
environments should be considered.  While mention may be made to other “environments”, this technical 
document focuses on the technical and related economic (in terms of construction cost) environments. 

 

8.1 Alternative 1: Do Nothing 

Alternative 1, which proposes a ‘Do Nothing’ approach, is the most economical approach but is technically 
inadequate since it does not address the identified drainage issues within Baker Subdivision. Therefore, 
Alternative 1 is not considered appropriate. 

 

8.2 Alternative 2: Construct a SWM Facility to Manage Road Runoff Only 

Alternative 2 satisfies the SWM Design Criteria defined within Section 3.2 in terms of both water quality and 
quantity requirements.  Alternative 2 is associated with the lowest conceptual construction cost.  In addition, 
the land requirements of Alternative 2 coincide with that of the proposed roadworks and additional land 
acquisition would not be required.  

 

8.3 Alternative 3: Construct a SWM Facility to Manage Runoff from Road and Future 
Development 

Alternative 3 also satisfies the SWM Design Criteria defined within Section 3.2 in terms of both water quality 
and quantity requirements.  The increase in conceptual construction costs from Alternative 2 to Alternative 3 
could be justified on the basis that the proposed “centralized” SWM facility may encourage development within 
lands upstream of the Baker Subdivision and/or a cost sharing program could be implemented to recoup the 
construction costs from future developers.  However, development interest within the upstream lands is 
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impeded by the absence of municipal sanitary and water servicing infrastructure within the lands upstream of 
the Baker Subdivision.  This may result in a long period of time before the economic objective of a cost sharing 
program is fully realized.  

 

In addition, the relatively large footprint area of the SWM facility proposed by Alternative 3 would require 
additional land acquisition greater than the minimum necessary to permit the construction of the proposed 
roadworks.  Additional costs would be incurred as a result of the purchase of these lands.  

 

8.4 Alternative 4: Construct a New Storm Sewer System through Baker Subdivision to 
Lake Huron 

Alternative 4 does not conclusively satisfy the SWM Design Criteria defined within Section 3.2 in terms of water 
quality.  It is not expected that a single OGS unit of sufficient size to provide WQT to an enhanced level is 
commercially available and, if it were, the costs associated with such a unit, or multiple units, are expected to 
be considerable.  Although Alternative 4 is expected to mitigate the identified drainage issues within Baker 
Subdivision by conveying upstream runoff through it as piped flow, the discharge location to Lake Huron would 
require additional studies to assess the impact and possible mitigations for the outlet.  In relation to the other 
alternative solutions considered, the conceptual construction costs associated with both Options A and B of 
Alternative 4 are significant.   

 

To their benefit, the opportunity exists for the Town to construct planned storm and sanitary sewers within the 
Baker Subdivision concurrently with the Alternative 4 storm sewer system.  Assuming that the Town would 
choose to exploit this opportunity, significant delays to the project would be anticipated as the Town does not 
currently have approvals or the funding for such an undertaking.  Based on the review of the technical and 
economic considerations, Alternative 4, including both Option A and Option B, is considered to be not as 
favourable in comparison to Alternative 2. 

 

Therefore, from the comparative discussion above, Alternative 2 is concluded to be the recommended 
alternative solution from a construction cost and technical environment perspective. 

 

9. SUMMARY 

 

This Revised Conceptual SWM Design Brief was been prepared to identify, conceptually design, and assess 
possible SWM alternative solutions in support of an Addendum to the ‘Bruce County Road 33 Re-alignment – 
Project File’ that is being prepared to satisfy the planning requirements of the MECP.  The following SWM 
design alternatives were considered: 

1. Do Nothing 
2. Construct a SWM facility to manage runoff related only to the BR33 re-alignment 
3. Construct a SWM facility to manage runoff from BR33 re-alignment and future development 
4. Construct a new storm sewer system through the Baker Subdivision to Lake Huron  

 

From the conceptual-level evaluation and comparison of primarily technical and economic impacts, Alternative 
2, to construct a stormwater management facility to manage runoff related to the BR33 re-alignment is 
concluded to be the Recommended Alternative Solution for stormwater management.  Alternative 2 proposes 
the following SWM elements: 

 Future development within lands upstream of the Baker Subdivision will be responsible for managing 
its own stormwater, beyond a pre-development condition. 
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APPENDIX A:  
MIDUSS MODELLING – PRE-DEVELOPMENT CONDITIONS 















 

 

APPENDIX B:  
MIDUSS MODELLING – POST-DEVELOPMENT CONDITIONS  



























 

 

APPENDIX C:  
MIDUSS MODELLING – ENHANCED GRASS SWALES  







 

 

APPENDIX D:  
MIN. WQT VOLUME AND FOOTPRINT AREA CALCULATIONS   



Project : Bruce Road 33 Re-Aignment

Project No. : 217127

Date : August 2019

35 % * 55 % * 22 % ** 

Infiltration Basin 25 30 22 1,245 20,100 20,100 0.6 33,500 1,245 0.6 2,075
Active 

(Peak Flow Att.)
33,500

Wetland 80 105 64 40 24 2,265 20,100 20,100 1 20,100 1,360 0.3 4,535
Active 

(Peak Flow Att.)
20,100

Wet Pond 140 190 108 40 68 2,265 20,100 20,100 2 10,050 3,845 3 1,285
Active 

(Peak Flow Att.)
10,050

  -  Water Quality Treatment (WQT) is considered to be provided to an Enhanced level (80% TSS Removal) * Defined within Table 3.2 of the Stormwater Management Planning and Design Manual

** Extrapolated for tributary imperviousness

*** From Section 5.5 of text

INVESTIGATION OF SWM FACILITY FOOTPRINT AREA FOR ALTERNATIVE 3

Type of Facility

Required Total Storage Volume for WQT

(m3/ha)

Required Storage Volume by 

Components for WQT
Active Storage Permanent Storage Min. Area based on Facility Type

Imperviousness
Active

(m
3
/ha)

Permanent

(m
3
/ha)

Max. Perm. Storage 

Depth

(m)

Min.  Area - 

Perm. Storage

(m
2
)

Governing Storage 

Volume Component

Corresponding 

Min. Area

(m
2
)

22

Req. for WQT

(m
3
)

Req. for 

Peak Flow Att. ***

(m
3
)

Governing Active 

Storage

(m
3
)

Max. Active 

Storage Depth

(m)

Min.  Area -

 Active Storage

(m
2
)

Req. for WQT

(m
3
)



 

 

APPENDIX E:  
PCSWMM FOR STORMCEPTOR SIZING TOOL 



Project Information & Location

Project Name Bruce Road 33 Re-Alignment Project Number 217127

City Town of Saugeen Shores State/ Province Ontario

Country Canada Date 2/14/2019

 Designer Information  EOR Information (optional)

Name Alexander Wilkinson Name  

Company GM BluePlan Engineering Limited Company

Phone # 519-376-1805 Phone #

Email alex.wilkinson@gmblueplan.ca Email

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table.

Site Name BR33 - Alternative 4

Recommended Stormceptor Model StormceptorMAX

Target TSS Removal (%) 80.0

TSS Removal (%) Provided -

PSD Fine Distribution

Rainfall Station OWEN SOUND MOE

The recommended Stormceptor model achieves the water quality objectives based on the selected 
inputs, historical rainfall records and selected particle size distribution.

Detailed Stormceptor Sizing Report – BR33 - Alternative 4

Stormceptor Sizing Summary

Stormceptor Model % TSS Removal 
Provided

% Runoff Volume 
Captured Provided

STC 300 15 15

STC 750 30 25

STC 1000 34 25

STC 1500 34 25

STC 2000 40 37

STC 3000 42 37

STC 4000 49 50

STC 5000 50 50

STC 6000 55 59

STC 9000 62 69

STC 10000 61 69

STC 14000 67 76

StormceptorMAX Custom Custom

Stormwater Treatment Recommendation

Detailed Sizing Report – Page 1 of 7Stormceptor



Notes
• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules.
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed.
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance.

Hydrology Analysis
PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour).
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section.

Rainfall Station

State/Province Ontario Total Number of Rainfall Events 3762

Rainfall Station Name OWEN SOUND MOE Total Rainfall (mm) 18531.0

Station ID # 6132 Average Annual Rainfall (mm) 463.3

Coordinates 44°35'N, 80°56'W Total Evaporation (mm) 443.6

Elevation (ft) 580 Total Infiltration (mm) 14427.7

Years of Rainfall Data 40 Total Rainfall that is Runoff (mm) 3659.7

Stormceptor
The Stormceptor oil and sediment separator is sized to treat stormwater runoff by removing pollutants through gravity 
separation and flotation. Stormceptor’s patented design generates positive TSS removal for each rainfall event, including 
large storms. Significant levels of pollutants such as heavy metals, free oils and nutrients are prevented from entering 
natural water resources and the re-suspension of previously captured sediment (scour) does not occur. 
Stormceptor provides a high level of TSS removal for small frequent storm events that represent the majority of annual 
rainfall volume and pollutant load. Positive treatment continues for large infrequent events, however, such events have 
little impact on the average annual TSS removal as they represent a small percentage of the total runoff volume and 
pollutant load. 

Design Methodology 
Stormceptor is sized using PCSWMM for Stormceptor, a continuous simulation model based on US EPA SWMM. The 
program calculates hydrology using local historical rainfall data and specified site parameters. With US EPA SWMM’s 
precision, every Stormceptor unit is designed to achieve a defined water quality objective. The TSS removal data 
presented follows US EPA guidelines to reduce the average annual TSS load. The Stormceptor’s unit process for TSS 
removal is settling. The settling model calculates TSS removal by analyzing: 
• Site parameters 
• Continuous historical rainfall data, including duration, distribution, peaks & inter-event dry periods 
• Particle size distribution, and associated settling velocities (Stokes Law, corrected for drag) 
• TSS load 
• Detention time of the system

Detailed Sizing Report – Page 2 of 7Stormceptor



Drainage Area

Total Area (ha) 56.52

Imperviousness % 22.0

Water Quality Objective

TSS Removal (%) 80.0

Runoff Volume Capture (%) 90.00

Oil Spill Capture Volume (L)

Peak Conveyed Flow Rate (L/s)

Water Quality Flow Rate (L/s)

Design Details

Stormceptor Inlet Invert Elev (m)

Stormceptor Outlet Invert Elev (m)

Stormceptor Rim Elev (m)

Normal Water Level Elevation (m)

Pipe Diameter (mm)

Pipe Material

Multiple Inlets (Y/N) No

Grate Inlet (Y/N) No

Particle Size Distribution (PSD)
Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such as 

metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 
Distribution (PSD) that was selected to define TSS removal for the Stormceptor design.

Fine Distribution

Particle Diameter
(microns)

Distribution 
% Specific Gravity

20.0 20.0 1.30

60.0 20.0 1.80

150.0 20.0 2.20

400.0 20.0 2.65

2000.0 20.0 2.65

Up Stream Storage

Storage (ha-m) Discharge (cms)

0.000 0.000

Up Stream Flow Diversion
Max. Flow to Stormceptor (cms)

Detailed Sizing Report – Page 3 of 7Stormceptor



Site Name BR33 - Alternative 4

Site Details

Drainage Area
Total Area (ha) 56.52

Imperviousness % 22.0

Infiltration Parameters
Horton’s equation is used to estimate infiltration

Max. Infiltration Rate (mm/hr) 61.98

Min. Infiltration Rate (mm/hr) 10.16

Decay Rate (1/sec) 0.00055

Regeneration Rate (1/sec) 0.01

Surface Characteristics
Width (m) 1504.00

Slope % 2

Impervious Depression Storage (mm) 0.508

Pervious Depression Storage (mm) 5.08

Impervious Manning’s n 0.015

Pervious Manning’s n 0.25

Evaporation
Daily Evaporation Rate (mm/day) 2.54

Dry Weather Flow
Dry Weather Flow (lps) 0

Maintenance Frequency
Maintenance Frequency (months) > 12

Winter Months
Winter Infiltration 0

TSS Loading Parameters

TSS Loading Function

Buildup/Wash-off Parameters

Target Event Mean Conc. (EMC) mg/L 

Exponential Buildup Power

Exponential Washoff Exponent

TSS Availability Parameters
Availability Constant A

Availability Factor B

Availability Exponent C

Min. Particle Size Affected by Availability 
(micron)

Detailed Sizing Report – Page 4 of 7Stormceptor



Cumulative Runoff  Volume by Runoff Rate

Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume 
(%)

1 47148 2027227 2.3

4 158235 1916187 7.6

9 305597 1768856 14.7

16 478559 1595760 23.1

25 668509 1405427 32.2

36 862944 1211960 41.6

49 1029179 1045479 49.6

64 1181661 892710 57.0

81 1313535 761046 63.3

100 1424839 649445 68.7

121 1518186 556268 73.2

144 1597384 477125 77.0

169 1663417 410842 80.2

196 1718644 355626 82.9

225 1765445 308825 85.1

256 1805724 268597 87.1

289 1840272 234013 88.7

324 1869811 204479 90.1

361 1895399 178897 91.4

400 1917865 156489 92.5

441 1937527 136815 93.4

484 1954531 119766 94.2

529 1969396 104931 94.9

576 1982514 91799 95.6

625 1994390 79931 96.1

676 2004971 69330 96.7

729 2014451 59869 97.1

784 2022693 51627 97.5

841 2029959 44348 97.9

900 2036322 37983 98.2

961 2041916 32388 98.4

1024 2046726 27582 98.7

1089 2050734 23571 98.9

1156 2054118 20186 99.0

1225 2057110 17195 99.2

1296 2059742 14566 99.3

1369 2061964 12343 99.4
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1444 2063818 10486 99.5

1521 2065515 8789 99.6

1600 2067138 7165 99.7

1681 2068633 5671 99.7

1764 2069883 4421 99.8

1849 2070845 3459 99.8

1936 2071611 2693 99.9

2025 2072199 2104 99.9

2116 2072631 1672 99.9
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Rainfall Event Analysis
Rainfall Depth 

(mm)
No. of Events Percentage of Total 

Events (%)
Total Volume (mm) Percentage of Annual 

Volume (%)
6.35 2901 77.1 5026 27.1

12.70 444 11.8 3983 21.5

19.05 207 5.5 3215 17.4

25.40 90 2.4 1973 10.6

31.75 59 1.6 1656 8.9

38.10 26 0.7 898 4.8

44.45 12 0.3 504 2.7

50.80 10 0.3 470 2.5

57.15 8 0.2 433 2.3

63.50 1 0.0 63 0.3

69.85 0 0.0 0 0.0

76.20 2 0.1 144 0.8

82.55 1 0.0 79 0.4

88.90 1 0.0 87 0.5

95.25 0 0.0 0 0.0

101.60 0 0.0 0 0.0

For Stormceptor Specifications and Drawings Please Visit: 
 http://www.imbriumsystems.com/technical-specifications 
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ENCLOSURE D: 
TRANSPORTATION PLANNING MAPS 
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