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1 INTRODUCTION

1.1 Scope
WSP Canada Inc. (WSP) has been retained by Costco Wholesale Canada Ltd. (Costco)
to prepare a stormwater management (SWM) design brief in support of the Site Plan
Approval (SPA) application related to the proposed parking lot expansion abutting the
northern limit of the existing Costco property located at 1330 South Service Road, in the
City of Hamilton (Stoney Creek), Ontario.

The subject site is part of the Winona Crossing lands, for which a stormwater
management (SWM) design brief (hereafter 2016 SWM brief) was prepared by A. J.
Clarke and Associates Limited (March 2016).

This report examines the potential impacts of the proposed development on water
balance, water quality and quantity of the wet weather flows, and presents specific
measures to meet the SWM design criteria established in the 2016 SWM brief and in
compliance with the guidelines of the City of Hamilton (hereafter the City) and Hamilton
Conservation Authority (hereafter HCA).

1.2 Site Location
The subject site is a 0.88 ha parcel of vacant land north of existing Costco property with
a street address of 1310 South Service Road, Stoney Creek. The site is bounded by
vacant land to the north, commercial properties to the east, existing Costco parking lot to
the south, and Vince Mazza Way to the west, as shown in Figure 1.
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1.3 Existing Conditions
The subject site is 0.88 ha vacant land. The site  has grade elevations approximately ±
84.0 m. The subsurface profile consists of granular fill material overlying a native hard
clay with sand to sandy clay glacial till layer. Bed rock was not encountered during the
investigation. Two monitoring wells were installed and were recorded to be dry upon
completion of the well installation. The groundwater elevation is 82.45 m at BH25-02 and
83.05 m at BH25-03.

Refer to the Geotechnical Investigation Report included in Appendix H for more
information.

1.4 Background Documents
The following background reports, manuals, and guidelines have been reviewed during
the preparation of the SWM report:

 Stormwater Management Planning and Design Manual (MECP, March 2003).

 Low Impact Development Stormwater Management Planning and Design Guide
(CVC & TRCA, 2010).

 Comprehensive Development Guidelines and Financial Policies Manual (City of
Hamilton, 2019).

 Stormwater Management Brief for Winona Crossing (A. J. Clarke and Associates
Limited, March 2016).

 Winona Crossing Site G Servicing Plan (A. J. Clarke and Associates Limited, March
2025).

 Preliminary Geotechnical Investigation Report, Costco Stoney Creek – Parking Lot
Expansion into Forum Lot (Stantec Consulting Ltd., August 2025).

1.5 Design Criteria
The subject site is part of the Winona Crossing lands, for which a stormwater
management (SWM) brief was prepared by A. J. Clarke and Associates Limited (AJ
Clarke, March 2016).

The SWM brief for Winona Crossing lands (Refer to Appendix F) has been reviewed and
the SWM design criteria applicable to the subject development are summarized as below.
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1.5.1 Water Balance
The Stoney Creek Urban Boundary Expansion Area (SCUBE) East Subwatershed Study
(SWS) (Aquafer Beech Ltd., May 2013) recommends capture and infiltration of the first 3
mm rainfall on the site with employment / institutional land uses underlain by silt / clayey
soils.

1.5.2 Water Quality
The water quality design criteria was established in the SCUBE East Subwatershed Study
as normal level of protection or 70% TSS removal.

1.5.3 Water Quantity
As stated in the 2016 SWM brief for Winona Crossing lands, the post-development runoff
from Winona Crossing site that drains to Outlet 10.1 (QEW culvert) has been controlled
to have an overall discharge of 38 L/s/ha. The subject development has an area of 0.88
ha, and the target flow rate would be 33.4 L/s or 0.033 m3/s.

Table 1.1: Target Flow Rate from Parking Expansion Site

Area
(ha)

Unit Flow Rate
(L/s/ha)

Target Flow Rate

L/s m3/s

0.88 38 33.4 0.033
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2 HYDROLOGIC ANALYSIS

2.1 Hydrologic Model
In the SWM brief prepared by AJ Clarke (March 2016), the XPSWMM model was used
for the hydrologic and hydraulic analysis for the Winona Crossing lands. The XPSWMM
model was developed to deal with the dual drainage (major and minor) system
simultaneously and analyze the impact of the backwater from the surcharged downstream
stormwater infrastructure on the existing MTO culvert below the Queen Elizabeth Way
(QEW).

PCSWMM model is used to simulate the post-development peak flow rates from the
subject site, and to size and confirm the performance of the proposed quantity control
facility. Note that, same as XPSWMM, PCSWMM model is built on official EPA SWMM
engine and can be used for the hydrologic and hydraulic analysis for urban stormwater
system.

2.2 Design Storm
To be consistent with the previous study, the 12-hour SCS design storm has been used
in the hydrologic / hydraulic analysis.
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3 PROPOSED CONDITIONS

3.1 General
Costco Wholesale proposed a parking expansion onto an empty 0.88 ha parcel abutting
the northern limit of the existing parking lot of the Costco Wholesale Centre located at
1330 south service road, Stoney Creek, in the City of Hamilton, ON.

Stormwater management (SWM) measures are proposed for the subject site, consisting
of underground and surface storage, oil/grit separator (OGS) unit, and bioswale.

Figure 2 presents the proposed drainage plan for the subject site.

3.2 Drainage Delineation
The subject site are delineated into four subcatchments as per the proposed storm
drainage and management plan. The catchment area and imperviousness are
determined by measuring the areas in the AutoCAD files and presented in Table 3.1.

 Subcatchment 201G-1 represents majority of the site, for which on-site SWM controls
are to be provided. The controlled flow shall be routed eastward and discharge into
an existing 375 mm pipe.

 Subcatchment 201G-2 represents a strip of land along the southern limit of the site.
Runoff from Subcatchment 201G-2 shall drain overland to existing Costco site.

The existing Costco site (Site E) will be modelled to evaluate the impacts of the
drainage from sub-catchment 201G-2.

 Subcatchment 201G-3 represents pervious area along the east limit. Runoff from
Subcatchment 201G-3 is directed to an existing catch basin and then the quantity
control storage system beneath the parking lot of Site G.

Assessment will be carried out to demonstrate that quantity control storage system
for the existing Site G has adequate capacity to accommodate the runoff from
subcatchment 201G-3.

 Subcatchment 201G-4 represents pervious area along the west limit of the site, of
which the runoff will leave the site uncontrolled.
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NE S.D. INV. 84.14
W/ TIDEFLEX CHECKMATE BACKFLOW

PREVENTER.  SEE DWG. SD2 FOR DETAIL
N INV. 83.22

STM MH20
1800Ø P.C.
TOP 85.63

S INV. 83.11
SE INV. 83.70

ESE INV. 83.71
E INV. 83.70

NW INV. 83.11

STM MH22
1800Ø P.C.
TOP 85.33

SE INV. 82.96
SW INV. 82.98
NW INV. 83.14
NE INV. 82.96

EX. STM MH24 (OGS)
CDS 2025_6
1800Ø P.C.
TOP 85.33
SW INV. 82.73
W INV. 82.76
E INV. 82.70
SEE DWG SD1 FOR SHOP DRAWING
REQUIREMENTS

EX. DCB 23
TOP 84.93
INV. 83.43

DIVERSION MH
TOP 85.31
W INV. 82.64
CHAMBER INV. 82.64

EX. DCB 24
TOP 84.93
INV. 83.43

EX.STM MH26 (OGS)
CDS 2020_6
1800Ø P.C.
TOP 85.07

N INV. 83.27
W INV. 82.73
E INV. 82.95
S INV. 82.67

SEE DWG SD1 FOR SHOP DRAWING
REQUIREMENTS

EX. DCB 26
TOP 84.93
INV. 83.83

EX. STM MH23
1500Ø P.C.
TOP 85.15
NW INV. 82.99
N INV. 83.22
E INV. 82.95

19.0m-375Ø STM @
1.00%

STM PLUG INV 84.35
29.5m-250Ø STM @ 2.20%

STM MH8
1500Ø P.C.
TOP 85.91
S INV. 83.04
W INV. 83.03
W F.D. INV. 83.10
W/ TIDEFLEX CHECKMATE BACKFLOW
PREVENTER.  SEE DWG SD2 FOR DETAIL
N INV. 82.97

3.0m-600Ø STM @
1.00% EX. STM MH28

1200Ø P.C.
TOP 85.02

E INV. 83.40
N INV. 83.38
W INV. 83.30

EX. STM MH27
1200Ø P.C.
TOP 84.99
E INV. 83.63
N INV. 83.63
W INV. 83.63

EX. DCB 27
TOP 84.93
INV. 83.68
5.4m-300Ø STM @
1.00%

EX. DCB 28
TOP 84.93
 INV. 83.63

5.4m-300Ø STM @
1.00%

EX. DCB 29
TOP 84.93
 INV. 83.43

5.4m-300Ø STM @
1.00%

EX. DCB 25
TOP 84.93
INV. 83.43
8.0m-300Ø STM @
2.00%

DIVERSION MH
TOP 85.12

N. INV. 82.64
CHAMBER INV. 82.64

3.0m-600Ø STM @
0.40%

3.0m-750Ø STM @
2.0%

F.D. F.D.

F.
D

.

BUILDING FOUNDATION DRAIN REQUIRED.
REFER TO STRUCTURAL AND
ARCHITECTURAL DRAWING SD302 FOR

INSPECTION PORT (BY
COSTCO CONTRACTOR)

CB 17
TOP=85.15
INV=83.65
3.0m-300Ø STM
@ 1.00%

375Ø ORIFICE PIPE BY DEVELOPER.
SEE A.J. CLARKE AND ASSOCIATES
LTD. DRAWINGS FOR DETAIL.

1.1m - 250Ø STM @ 1.00% (BY
OTHERS).
CONNECT TO 375Ø STM PIPE
(BY DEVELOPER)

PROVIDE FROST PROTECTION
(THICKNESS=75mm,
WIDTH=800mm)

PROVIDE FROST PROTECTION
(THICKNESS=75mm,
WIDTH=1,100mm)

PLUG INV. 82.45
PLUG BY DEVELOPER.  SEE A.J. CLARKE AND ASSOCIATES LTD.
DRAWINGS FOR DETAILS.
DEVELOPER TO PROVIDE SURVEYED PLUG INVERT AND
LOCATION PRIOR TO SITE TURNOVER.  COSTCO CONTRACTOR
TO CONFIRM CONNECTION PRIOR TO CONSTRUCTION.
ENGINEER IS TO BE NOTIFIED IF DISCREPANCIES ARE FOUND.

FOR UNDERGROUND STORAGE
DETAILS, SEE DRAWINGS PROVIDED BY
ECHELON ENVIRONMENTAL.

SEE DRAWING SD3 FOR PIPE CROSSING
INFORMATION AND MANHOLE
BENCHING DETAILS

6.5m-300Ø STM @
5.00% STM MH10

1500Ø P.C.
TOP 85.46

SE INV. 82.82
SW INV. 82.85
NW INV. 82.79

CB 21
TOP=84.72
SE INV=83.27
12.5m-250Ø
STM @ 1.00%

7.0m-300Ø STM @ 0.5%
CONSTRUCTED WITH

WM PIPE

EX. STM MH 8
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S INV. 82.11
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.
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CHAMBERMAXX UNDERGROUND STORMWATER STORAGE SYSTEM

TOTAL SWM STORAGE:
Required: 3,751.5 CUBIC METERS
PER A.J. CLARKE SWM REPORT DATED Dec 21, 2015 APPENDIX C PAGE
25
PROVIDED SURFACE STORAGE: 1,491 CUBIC METERS PROVIDED U/G
STORAGE: 2,272 CUBIC METERS
TOTAL PROVIDED STORAGE: 3,763 CUBIC METERS

INFILTRATION STORAGE:
REQUIRED INFILTRATION STORAGE: 171 CUBIC METERS
PROVIDED INFILTRATION STORAGE: 245 CUBIC METERS

TOP OF U/G STORAGE SYSTEM: 83.690
INVERT OF STORAGE: 82.640
BOTTOM OF CHAMBER BEDDING: 82.385
INVERT OF CONTAINMENT PIPE : 82.235
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Table 3.1: Catchment Area and Imperviousness

Catchment Area (ha) Imp. (%)

201G-1 0.82 92.3%

201G-2 0.02 100.0%

201G-3 0.02 0.0%

201G-4 0.02 0.0%

Total 0.88 88.3%

Existing Costco, Site E 5.80 95.0%

3.3 Total Allowable Flow Rate
The existing Costco site (Site E) is included the hydrologic analysis for the following
reasons:

1) Runoff from sub-catchment 201G-2 drains overland to existing Costco site.
2) The outlet pipe of the quantity control facility for sub-catchment 201G-1 and that

for the existing Costco site shall be connected at existing STM MH29.

The existing Costco site (Site E) has a drainage area of 5.80 ha with an imperviousness
of 95%. Total 3,763 m3 storage was provided to detain runoff from Site E, which include
2,272 m3 underground storage and 1,491 m3 surface storage.

The PCSWMM model is simulated for the 12-hour SCS storm and the 100-year controlled
flow rate from the existing Costco site (Site E) prior to the parking lot expansion is 0.292
m3/s (flow in the 375 mm pipe downstream of existing STM MH29). Table 3.2 presents
the total allowable flow rate from existing Costco site and proposed parking expansion.

Table 3.2: Total Allowable Release Rate

Return Period
(Year)

Allowable Flow Rates (m3/s)

Existing Costco Site Parking Expansion Total

100 0.292 0.033 0.325
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3.4 Water Quantity Control
Total 1,274 m3 storage is provided to detain runoff from sub-catchment 201G-1, which
include 480 m3 underground storage within ADS StormTech MC-3500 chamber system
and 794 m3 is surface storage.

The outlet pipe of the quantity control facility for sub-catchment 201G-1 and that for the
existing Costco site shall be connected at existing STM MH29.

PCSWMM model is updated to reflect the proposed drainage and management plan.
Refer to Appendix E for the PCSWMM model schematic.

3.4.1 Quantity Control Performance of Storage Facilities
PCSWMM model is simulated for the 2-year up to the 100-year storm events. Table 3.3
presents a summary of the quantity control performance for the storage facilities within
the existing Costco Site and proposed parking expansion. As shown, the proposed
quantity control storage are adequate for up to the 100-year storm event.

Table 3.3: Quantity Control Performance of Storage Facilities

Return
Period
(Years)

Total Inflow
Rate from Site E,
201G-1, 201G-2)

(m3/s)

Outflow Rate
(375 mm Pipe)

(m3/s)

Storage Used (m3)

Existing
Costco

Site

Proposed
Parking

Expansion

2 1.071 0.183 1,359 171

5 1.482 0.202 1,990 264

10 1.780 0.259 2,301 367

15 1.926 0.285 2,487 453

25 2.182 0.293 2,705 510

50 2.460 0.298 3,112 593

100 2.738 0.303 3,638 710

3.4.2 Post-Development Peak Flow Rats
Table 3.4 presents a comparison of the post-development peak flow rates and the
allowable flow rate from the existing Costco site and the proposed parking expansion. As



SWM Design Brief for Costco Stoney Creek Parking Lot Expansion
Project No.  CA0059190.9392
Costco Wholesale

WSP
 August 2026

Page 10

shown, the 2-year to the 100-year post-development peak flow rates are controlled to the
allowable release rate.

Table 3.4: Comparison of Allowable Flow Rate and Post-Development Flow Rates

Return
Period
(Years)

Total
Allowable
Flow Rate

(m3/s)

Post-Development Peak Flow Rate (m3)

Flow Rate in
375 mm Pipe

Flow Rate
from 201G-3*

Flow Rate
from 201G-4 Total

2

0.325

0.183 0.000 0.000 0.184

5 0.202 0.001 0.001 0.204

10 0.259 0.002 0.002 0.262

15 0.285 0.002 0.002 0.289

25 0.293 0.003 0.003 0.298

50 0.298 0.003 0.003 0.305

100 0.303 0.004 0.004 0.311

* It is conservative to account for the uncontrolled flow rate from subcatchment 201G-3.

3.4.3 Impact on Adjacent Site G
As per Site G servicing plan included in Appendix G, the quantity control storage
requirement for Site G is 165 m³ during the 100-year storm event and existing
ChamberMAXX storage system beneath the parking lot of the existing Site G provide 178
m³ of storage, leaving 13 m³ of available storage capacity.

PCSWMM model indicates that during the 100-year storm event, additional 13 m3 runoff
volume shall be directed from subcatchment 201G-3 to Site G. Refer to Appendix E for
PCSWMM model output for subcatchment 201G-3. Adding flow from subcatchment
201G-3 would result in an increase in the storage requirement for Site G. However, the
increase in the storage requirement is expected to be less than 13 m3, considering the
outflow rate from the quantity control storage system.

Therefore, the ChamberMAXX system is adequate to accommodate the additional flow
without exceeding its design storage capacity.
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3.5 Water Balance
The subject development is required to capture and infiltrate runoff from the first 3.0 mm
rainfall on the site. With a total area of 0.88 ha, the required infiltration volume is 26.4 m3.
Note that the initial abstraction is not included in the calculations which is conservative.

Section 4.5.10 of MECP’s Stormwater Management Planning and Design Manual (2003)
provides guidance on the design of the infiltration facilities, which should satisfy the
minimum infiltration rate, groundwater table depth, and bedrock depth.

Bioswale is proposed along the northern limit of the proposed parking lot to receive
surface runoff from portion of the parking lot for infiltration. The infiltration volume will be
provided within the voids of the clear stone layer.

The bottom of the clear stone layer is set at 83.04 m, which meets the minimum 1.0 m
separation from the groundwater table. Meanwhile, the storage volume is provided with
a shallow depth to ensure the stored water can be infiltrated within 48 hours and be ready
for next event.

The stone layer will have a footprint of 268 m2, a 0.30 m depth, and provide a total storage
of 32.2 m3, which is greater than the required volume. Table 3.5 provides calculations for
the infiltration volume. Refer to Drawing SS1 included in Appendix A for location and
details of the bioswale.

Table 3.5: Infiltration Volume provided within Bioswale

Footprint
(m2)

Depth
(m) Void Ratio

Available
Storage

(m3)

Available
Storage

(m3)

268 0.30 0.40 32.3 26.4

3.6 Water Quality
Treatment train approach consists of OGS unit and Isolator Row Plus (IR+) incorporated
into the underground (ADS MC-3500) chamber system is proposed to address water
quality for runoff generated from subcatchment 201G-2.

As shown in the OGS sizing report, the Stormceptor unit (EFO8) can achieve a 63% TSS
removal and treat 90% runoff from a total area of 0.82 ha with an imperviousness of 92.3%
or a runoff coefficient of 0.85. However, the OGS unit was certified with 50% TSS removal
efficiency only. Refer to Appendix C for OGS sizing report.
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The Isolator Row plus (IR+) within ADS MC-3500 chamber system will be wrapped
entirely in geotextile (Terrafix® 840-2000) to ensure that water entering the system be
filtered through the cloth. The required number of chambers within Isolator Rows are
determined based on an 80% TSS removal efficiency. Refer to Appendix D for ADS MC-
3500 chamber system.

The OGS unit and the Isolator Row plus (IR+) within ADS MC-3500 chamber system
together could achieve an overall 90% TSS removal efficiency. Refer to Appendix B for
more detailed calculations.
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4 EROSION AND SEDIMENT CONTROL
DURING CONSTRUCTION PERIOD

During construction, there is potential for short-term sediment wash-off from the site.  To
protect the downstream receiving sewer system and retained natural features, on-site
sediment control measures are necessary during construction.

The proposed sediment and erosion control plan during construction will follow the overall
environmentally sound development approach and achieve the highest level of control
possible. The proposed sediment and erosion control plan during construction will include
the following:

1. Sediment and erosion control works for each phase will be in place prior to the
commencement of construction for that phase.

2. Construction will be scheduled to minimize the extent and period to which disturbed
soils are exposed to weathering.

3. Access to the site during construction will be limited to a maximum of two locations
at any one time. The entrances of the access roads will be paved with gravel to
promote the loosening and dislodging of soil attached to construction vehicles prior
to them leaving the site.

4. Perimeter silt fencing will be placed and maintained around disturbed areas and
around natural features which are to be preserved.

5. Silt traps or temporary sedimentation catchments will be constructed for all overland
flow routes. Catchment sizing will be based on TRCA’s Erosion and Sediment
Control Guidelines for Urban Construction, with a total 250 m3 per hectare of
contributing area, of which 125 m3/ha is permanent pool storage and 125 m3/ha is
active storage. Perforated riser pipes will be used in the temporary sedimentation
catchments to detain the stormwater flows for 24 ~ 48 hours before being
discharged to drainage ways.

6. Rock flow check dams will be placed at all sedimentation catchment and temporary
swale outlets. These flow check dams are intended as fail-safe controls to trap any
sediment which circumvents the other sediment control measures. Erosion
protection measures will also be provided at all outfall locations.
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5  CONCLUSIONS
A stormwater management plan has been prepared in support of the Site Plan Approval
(SPA) application related to parking lot expansion at the existing Costco property in the
City of Hamilton, Ontario.

The proposed SWM plan consists of an OGS unit (Stormceptor EFO8), ADS StormTech
MC-3500 chamber system with total 480 m3 storage volume and 794 m3 surface storage
at parking lot, a bioswale with 32 m3 infiltration volume.

 Water Balance

With the proposed bioswale, the infiltration target of 3.0 mm is satisfied for the
proposed parking lot expansion area.

 Water Quality

Treatment train approach with combination of OGS unit (Stormceptor EFO8 or
approved equivalent) and Isolator Row Plus (IR+) incorporated in the ADS MC-3500
chamber system, is proposed to address water quality issue.

 Water Quantity

With the SWM facilities on the existing Costco site and proposed parking lot
expansion area, the 100-year post-development peak flow rates has been controlled
to 0.311 m3/s, which is less than the allowable flow rate of 0.325 m3/s.

The underground storage system underneath the parking lot of the existing Site G
has adequate capacity to accommodate the runoff from 0.02 ha area along the east
limit of the subject site.

The SWM strategies described in this report are in consistent with the existing SWM brief
for Winona Crossing lands and adhere to all regulations from City of Hamilton and
Hamilton Conservation Authority (HCA).
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Background Documents and Design Criteria

1.1  Design Criteria

1.1.1 Water Balance

1.1.2 Water Quality

1.1.3 Water Quantity

Target Flow Rate from Parking Expansion Site

1.2 Hydrologic Model and Rainfall Event

1.2.1 Hydrologic Model - PCSWMM Model

1.2.2 Rainfall Event

Costco Stoney Creek Parking Expansion CA0059190.9392

James Zhou 2026-08-18

To be consistent with the previous study, the 12-hour SCS design storm has been used in the hydrologic / hydraulic analysis.

0.88 38.0 33.4 0.033

The subject site is part of the Winona Crossing lands, for which a stormwater management (SWM) brief was prepared by A. J. Clarke and
Associates Limited (AJ Clarke, March 2016).
The SWM brief for Winona Crossing lands has been reviewed and the SWM design criteria applicable to the subject development are summarized
as below:

The Stoney Creek Urban Boundary Expansion Area (SCUBE) East Subwatershed Study (SWS) (Aquafer Beech Ltd., May 2013) recommends
capture and infiltration of the first 3 mm rainfall on the site with employment / institutional land uses underlain by silt / clayey soils. groundwater
elevation, etc., shall be evaluated to determine the feasibility of the infiltration facilities.

The water quality design criteria was established in the SCUBE East Subwatershed Study as normal level of protection or 70% TSS removal.

As stated in the 2016 SWM brief for Winona Crossing lands, the post-development runoff from Winona Crossing site that drains to Outlet 10.1
(QEW culvert) has been controlled to have an overall discharge of 38 L/s/ha. The subject development has an area of 0.88 ha, and the target flow
rate would be 33.4 L/s or 0.033 m3/s.

Area
(ha)

Unit Flow Rate
(L/s/ha)

L/s m3/s

Target Flow Rate
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2.1  Proposed Drainage Plan

2.1 Catchment Area and Imperviousness

201G-1 0.82 0.85 92.3%
201G-2 0.02 0.90 100.0%
201G-3 0.02 0.25 0.0%
201G-4 0.02 0.25 0.0%

0.88 88.3%
Site E 5.80 95.0%

2.2  Total Allowable Flow Rate

2.2.1 Storage Provided in Existing Costco Site
UG Storage for Quantity Control 2,272 m3

Surface Storage 1,491 m3

Total Provided Storage 3,763 m3

2.2.2 Quantity Control for Existing Costco Site Prior to Parking Expansion

2.2.3 Total Allowable Flow Rate from Existing Costco Site and Proposed Parking Expansion

To existing Site G with Quantity Control Storage

Catchment
No.

201G - Total

Total

Return
Period
(Years) Existing Costco Site Parking Expansion

100 0.3250.292 0.033

Allowable Flow Rates (m3/s)

0.292

1,390
2,028
2,322
2,478
2,688
2,975
3,360

0.182
0.196
0.270
0.285
0.289
0.291

100

0.965
1.312
1.560
1.687
1.887
2.131
2.376

2
5
10
15
25
50

James Zhou 2026-08-18

Return Period
(Years)

Inflow from
Site E - Costco

(m3/s)

Used
Storage

(m3)

Outflow
(375 mm Pipe)

(m3/s)

RC IMP
(%)

 Area
(ha)

Existing Costco Site, Underground and Surface Storage

Leave Uncontrolled

Drainage and Management

UG and Surface Storage, Outlet Pipe connecting to that for Existing Costco Site
Overland to Existing Costco Site with Quantity Control Storage

Costco Stoney Creek Parking Expansion CA0059190.9392
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2.3  Quantity Control

2.3.1 Quantity Control Storage for Catchment 201G-1

150mm pipes between 201G storage to Existing STM MH29 (Node J4 in PCSWMM Model)

UG Storage for Quantity Control 480 m3

Surface Storage 794 m3

Total Provided Storage 1,274 m3

2.3.2 Quantity Control Storage for Site E, Existing Costco (Remain As is)

Add drainage from 201G-2

2.3.3 Quantity Control Performance - 375 mm Pipe

2.3.4 Post-Development Peak Flow Rates

0.293

0.183

0.298
0.303

0.202
0.259

Post-Development Flow Rates (m3/s)

Flow Rate in
375 mm Pipe

0.285

0.184

0.262
0.289
0.298

0.003 0.003
0.004 0.004

0.305

*  Runoff from Subcatchment 201G-3 is directed to the underground storage system beneath the parking lot of the existing Site G.
It is conservative to account for the uncontrolled flow from Subcatchment 201G-3.

50
100

2 0.000
0.001
0.002 0.002
0.002 0.002
0.003 0.003

0.311

5
0.000
0.001 0.204

0.259

10
15
25

510
593
710

Return
Period
(Years) Uncontrolled

Flow from 201G-3 *
Uncontrolled

Flow from 201G-4 Total

100 2.738 3,6380.303

Used Storage (m3)

171
264

50 2.460 3,1120.298

15 1.926 2,4870.285
25 2.182 2,7050.293

5 1.482 1,9900.202
10 1.780 2,301 367

453

Return
Period
(Years)

Inflow from Costco (Site E)
& 201G-1, 201G-2

(m3/s)

Outflow
(375 mm Pipe)

(m3/s)

2 1.071 1,3590.183

Costco Stoney Creek Parking Expansion CA0059190.9392

James Zhou 2026-08-18

Existing
Costco Site

Proposed Parking
Expansion
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2.4  Water Balance

2.4.1 Water Balance Requirement

2.4.2 Provided Storage Volume

2.5  Water Quality

2.5.1 OGS Unit

However, the OGS unit was certified with 50% TSS removal efficiency only.

2.5.2 Isolator Row Plus (IR+)
The Isolator Row plus (IR+) within ADS MC-3500 chamber system will provide 80% TSS removal.

2.5.3 TSS Removal for Treatment Train Approach
TSS removal efficiency for treatment train approach with two components are calculated as below:

90.0%

TSS Removal

63.0%

50.0%

TSS Removal

OGS (A) IR+ (B) Overall

80.0%

Drainage Area
(ha)

Imperviousness
(%) OGS Unit

0.82 92.3% Stormceptor EFO8

Runoff Coefficient

0.85

Footprint of Stone
Layer (m2)

Storage Depth
(m) Void Ratio

268 0.30 0.40

Provided Storage
(m3)

32.2

Drainage Area
(ha)

Capture and Infiltration
Rate (mm)

0.88 3.0 26.4

Required Infiltration
Volume (m3)

Costco Stoney Creek Parking Expansion CA0059190.9392

James Zhou 2026-08-18

𝑇 = 1 − (1− 𝑇𝐴)(1− 𝑇𝐵)
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Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION 04/14/2026

Province: Ontario

City: Hamilton

Project Name: Costco Stoney Creek

Project Number: CA0059190.9392

Designer Name: Jessica Steffler

Designer Company: Rinker Materials

Designer Email: jessica.steffler@RinkerPipe.com

Designer Phone: 519-239-6958

EOR Name: James Zhou

EOR Company: WSP Canada Group Ltd.

EOR Email: James.Zhou@wsp.com

EOR Phone: 289-982-4533

Nearest Rainfall Station: HAMILTON RBG CS

Climate Station Id: 6153301

Years of Rainfall Data: 20

Site Name: Costco Stoney Creek

Drainage Area (ha): 0.82

Runoff Coefficient 'c': 0.85

Particle Size Distribution: CA ETV

Target TSS Removal (%): 60.0

Net Annual Sediment
(TSS) Load Reduction

Sizing Summary

Stormceptor
Model

TSS Removal
Provided (%)

EFO4 51

EFO5 55

EFO6 59

EFO8 63

EFO10 66

EFO12 68

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 21.82

Oil / Fuel Spill Risk Site? Yes

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s):

Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 675

Estimated Average Annual Sediment Volume (L/yr): 549

Recommended Stormceptor EFO Model: EFO8
Estimated Net Annual Sediment (TSS) Load Reduction (%): 63

Water Quality Runoff Volume Capture (%): > 90
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE
►Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals,
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterways.

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing.
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably
representative of the particle size fractions found in typical urban stormwater runoff.
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Rainfall
Intensity
(mm / hr)

Percent
Rainfall

Volume (%)

Cumulative
Rainfall Volume

(%)

Flow Rate
(L/s)

Flow Rate
(L/min)

Surface
Loading Rate
(L/min/m²)

Removal
Efficiency

(%)

Incremental
Removal (%)

Cumulative
Removal

(%)
0.50 9.1 9.1 0.97 58.0 12.0 70 6.4 6.4

1.00 19.0 28.0 1.94 116.0 25.0 70 13.4 19.7

2.00 15.5 43.5 3.88 233.0 49.0 69 10.7 30.4

3.00 12.1 55.6 5.81 349.0 74.0 66 7.9 38.3

4.00 8.2 63.8 7.75 465.0 99.0 63 5.2 43.5

5.00 6.5 70.4 9.69 581.0 124.0 61 4.0 47.5

6.00 5.5 75.9 11.63 698.0 148.0 59 3.2 50.7

7.00 3.2 79.0 13.56 814.0 173.0 57 1.8 52.5

8.00 2.9 81.9 15.50 930.0 198.0 55 1.6 54.1

9.00 3.2 85.2 17.44 1046.0 223.0 53 1.7 55.8

10.00 2.7 87.9 19.38 1163.0 247.0 53 1.4 57.3

11.00 1.7 89.6 21.31 1279.0 272.0 52 0.9 58.2

12.00 1.5 91.1 23.25 1395.0 297.0 51 0.8 58.9

13.00 1.1 92.2 25.19 1511.0 322.0 50 0.6 59.5

14.00 0.9 93.1 27.13 1628.0 346.0 50 0.5 59.9

15.00 1.4 94.5 29.06 1744.0 371.0 49 0.7 60.6

16.00 0.6 95.1 31.00 1860.0 396.0 48 0.3 60.9

17.00 0.5 95.6 32.94 1976.0 421.0 47 0.2 61.1

18.00 0.3 95.9 34.88 2093.0 445.0 47 0.2 61.3

19.00 0.5 96.4 36.82 2209.0 470.0 46 0.2 61.5

20.00 0.4 96.8 38.75 2325.0 495.0 45 0.2 61.7

21.00 0.8 97.6 40.69 2441.0 519.0 44 0.3 62.1

22.00 0.2 97.8 42.63 2558.0 544.0 44 0.1 62.1

23.00 0.4 98.2 44.57 2674.0 569.0 43 0.2 62.3

24.00 0.7 98.9 46.50 2790.0 594.0 42 0.3 62.6

25.00 0.0 98.9 48.44 2906.0 618.0 42 0.0 62.6

30.00 0.7 99.7 58.13 3488.0 742.0 41 0.3 62.9

35.00 0.3 100.0 67.82 4069.0 866.0 41 0.1 63.1

40.00 0.0 100.0 77.51 4650.0 989.0 40 0.0 63.1

45.00 0.0 100.0 87.19 5232.0 1113.0 38 0.0 63.1

Estimated Net Annual Sediment (TSS) Load Reduction = 63 %
Climate Station ID: 6153301 Years of Rainfall Data: 20
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RAINFALL DATA FROM HAMILTON RBG CS RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor

EF / EFO Model Diameter Min Angle Inlet /
Outlet Pipes

Max Inlet Pipe
Diameter

Max Outlet Pipe
Diameter

Peak Conveyance
Flow Rate

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15

EF5 / EFO5 1.5 5 90 762 30 762 30 710 25

EF6 / EFO6 1.8 6 90 914 36 914 36 990 35

EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION
►Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional
bypass structures, piping, and installation expense.

DESIGN FLEXIBILITY
►Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet
pipe or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure,
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.
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INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS
The head loss through Stormceptor EF is similar to that of a 60-degree bend
structure. The applicable K value for calculating minor losses through the unit is 1.1.
For submerged conditions the applicable K value is 3.0.

Pollutant Capacity

Stormceptor
EF / EFO

Model
Diameter

Depth (Outlet
Pipe Invert to
Sump Floor)

Oil Volume
Recommended

Sediment
Maintenance Depth *

Maximum
Sediment Volume *

Maximum
Sediment Mass **

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250

EF5 / EFO5 1.5 5 1.62 5.3 420 111 305 10 2124 75 2612 5758

EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375

EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500

EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ )

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results
Stormceptor® EFO

SLR
(L/min/m²)

TSS %
REMOVAL

SLR
(L/min/m²)

TSS %
REMOVAL

SLR
(L/min/m²)

TSS %
REMOVAL

SLR
(L/min/m²)

TSS %
REMOVAL

1 70 660 42 1320 35 1980 24

30 70 690 42 1350 35 2010 24

60 67 720 41 1380 34 2040 23

90 63 750 41 1410 34 2070 23

120 61 780 41 1440 33 2100 23

150 58 810 41 1470 32 2130 22

180 56 840 41 1500 32 2160 22

210 54 870 41 1530 31 2190 22

240 53 900 41 1560 31 2220 21

270 52 930 40 1590 30 2250 21

300 51 960 40 1620 29 2280 21

330 50 990 40 1650 29 2310 21

360 49 1020 40 1680 28 2340 20

390 48 1050 39 1710 28 2370 20

420 47 1080 39 1740 27 2400 20

450 47 1110 38 1770 27 2430 20

480 46 1140 38 1800 26 2460 19

510 45 1170 37 1830 26 2490 19

540 44 1200 37 1860 26 2520 19

570 43 1230 37 1890 25 2550 19

600 42 1260 36 1920 25 2580 18

630 42 1290 36 1950 24 2600 26
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STANDARD PERFORMANCE SPECIFICATION FOR
 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREAMENT DEVICE

PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS) device
for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance with ISO
14034 Environmental Management – Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

          ISO 14034:2016 Environmental management – Environmental technology verification (ETV)

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of
Oil-Grit Separators

1.3 SUBMITTALS

          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings
          shall detail all OGS components, elevations, and sequence of construction.

          1.3.2     Alternative devices shall have features identical to or greater than the specified device, including:
          treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage volume.

          1.3.3     Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product
          substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives
          or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on the
          exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of Record.

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage
capacity shall be as follows:

          2.1.1            4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil
                              5 ft (1524 mm) Diameter OGS Units:          1.95 m³ sediment  /  420 L oil
                              6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil
                              8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil
                              10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil
                              12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

3.1 GENERAL

The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain these
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pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal during
maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in
engineering design, manufacturing and production and supply of OGS stormwater quality treatment device systems,
acceptable to the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of the
sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified device.
Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data provided by
Environment Canada. Sizing shall also be determined by use of the sediment removal performance data derived from
the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with the Canadian
ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based on
sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the protocol,
ranging 40 L/min/m² to 1400 L/min/m², and as stated in the ISO 14034 ETV Verification Statement for the OGS
device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m² and 1400 L/min/m² shall be
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 40
L/min/m² shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m². No extrapolation
shall be allowed that results in a sediment removal efficiency that is greater than that demonstrated at 40
L/min/m².

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate
of 1400 L/min/m² shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m², and
shall be calculated using a simple proportioning formula, with 1400 L/min/m² in the numerator and the higher
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal
efficiency at 1400 L/min/m².

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 2.1.

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.

          3.3.1     To be acceptable for on-line installation, the OGS device must demonstrate an average scour test
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 2600 L/min/m².

3.4 LIGHT LIQUID RE-ENTRAINMENT SIMULATION TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of completed third-party Light Liquid
Re-entrainment Simulation Testing in accordance with the Canadian ETV Program’s Procedure for Laboratory
Testing of Oil-Grit Separators, with results reported within the Canadian ETV or ISO 14034 ETV verification. This re-
entrainment testing is conducted with the device pre-loaded with low density polyethylene (LDPE) plastic beads as a
surrogate for light liquids such as oil and fuel. Testing is conducted on the same OGS unit tested for sediment removal to
assess whether light liquids captured after a spill are effectively retained at high flow rates.

          3.4.1     For an OGS device to be an acceptable stormwater treatment device on a site where vehicular traffic
          occurs and the potential for an oil or fuel spill exists, the OGS device must have reported verified performance
          results of greater than 99% cumulative retention of LDPE plastic beads for the five specified surface loading rates
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          (ranging 200 L/min/m² to 2600 L/min/m²) in accordance with the Light Liquid Re-entrainment Simulation Testing
          within the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators. However, an
          OGS device shall not be allowed if the Light Liquid Re-entrainment Simulation Testing was performed with
          screening components within the OGS device that are effective at retaining the LDPE plastic beads, but would
          not be expected to retain light liquids such as oil and fuel.
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The table below contains the summary for the Contech systems/parking lot storages for the sites and the 
results for 100 year. 
 

Site Name (Node)  Invert of cistern/Top of 
CB elevation (m) 

Provided Maximum Storage in 
Contech/parking lot (m3) 

Outlet pipe size 
from the Site 

(mm) 

 Walmart (Site A)  82.65 2415.0 375

201C (Site C North)  82.50 754.5 150

202C (Site C South)  83.23 178.8 200

Costco (Site E)  82.64 2272.6 (cistern)+1491(parking lot)  375

Site F   83.05 289.5 150

201G (Site G South)  82.54 1022.0 200

202G (Site G North)  82.32 590.1 200

Transit  83.85 306.0 150

 Node 12‐10 (Site B)  85.22 549.0 250

Node 10‐21 (Site D)  86.10 (T/MH) 409.5 (Parking lot storage)  250

Total  ‐ ‐

 
The 100 year storm flows are contained and conveyed within the storm sewer system at the Penady Lands with 
some surcharge in the pipes but no overtopping.   
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