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EXECUTIVE SUMMARY  

Shade Group Inc. was retained by Whelan Truck Repair Inc. to provide civil engineering design 

services pertaining to the proposed development at 158 Cardevco Road, Ottawa. The 

development is understood to include construction of an addition to the existing structure which 

is to consist of a new 50’ by 100’ pre-engineered building that is to be connected to the existing 

50’ by 100’ structure by way of a new 14’ x 100’ breezeway.  

The subject property is located at 158 Cardevco Road; approximately 400m north of Richardson 

Side Road and approximately 300m west of Carp Road. The site is located within a development 

adopted by way of Plan of Subdivision known as the Cardevco Industrial Park. Cardevco Industrial 

Park was adopted by Plan of Subdivision 4M-356.  

The primary objective of this report is to provide stormwater management details in accordance 

with the recommendations and guidelines provided by the Ministry of the Environment, 

Conservation and Parks (MECP), the City of Ottawa and the Mississippi Valley Conservation 

Authority (MVCA). As this property is encompassed within a formerly adopted Plan of 

Subdivision, this report has also been prepared in reference to the specifications as outlined in 

the Subdivision Agreement for 4M-356, as applicable. 

The site is rural in nature and serviced by private well and septic. For further information 

pertaining site servicing, refer to the Site Servicing Report prepared by Paterson Group.  

The site has been designed to restrict post-development peak flow rates up to the 100-year storm 

event to no more than the 2-year pre-development peak flow rate, per City of Ottawa 

specifications.  

The proposed stormwater management system is to be comprised of a clearstone filled 

perimeter drain, lined with an impermeable membrane, along much of the perimeter of the site. 

The perimeter drain is intended to intercept overland sheet flow, offer particle filtration through 

the clearstone, and offer temporary retention storage for runoff, without impeding traffic flow 

on the site. The trench bottom will be sloped at 0.5% and will convey runoff towards an outlet 

control structure that is to be comprised of a 102mm orifice within a manhole structure housing 

an oil-grit separator intended to provide enhanced quality control treatment of runoff prior to 

release. Runoff out of the treatment unit will be directed to the City’s roadside ditch, with all 

infrastructure located on private property so as not to impede future City maintenance works. 

The proposed system is intended to meet the City’s specifications for both quality and quantity 

treatment for the site.  
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1.0 INTRODUCTION 

Shade Group Inc. was retained by Whelan Truck Repair Inc. to provide civil engineering design 

services pertaining to the proposed development at 158 Cardevco Road, Ottawa. The 

development is understood to include construction of an addition to the existing structure which 

is to consist of a new 50’ by 100’ pre-engineered building that is to be connected to the existing 

50’ by 100’ structure by way of a new 14’ x 100’ breezeway. We understand that the proposed 

development is subject to Site Plan Control under the Planning Act. 

2.0 OBJECTIVE 

Shade Group was retained to prepare the civil engineering design works associated with the 

subject property. Our scope of work included preparation of the following: 

- Grading and Drainage Plan (Appendix J); 

- Stormwater Management Report. 

The primary objective of this report is to provide stormwater management details in accordance 

with the recommendations and guidelines provided by the Ministry of the Environment, 

Conservation and Parks (MECP), the City of Ottawa and the Mississippi Valley Conservation 

Authority (MVCA). As this property is encompassed within a formerly adopted Plan of 

Subdivision, this report has also been prepared in reference to the specifications as outlined in 

the Subdivision Agreement for 4M-356 (as applicable). 

3.0 BACKGROUND INFORMATION 

The following guides, standards and supporting reports were referenced in the preparation of 

this report: 

3.1           GUIDELINES & STANDARDS & WATERSHED STUDIES 
- City of Ottawa Sewer Design Guidelines, Second Edition, City of Ottawa, October 2012; 

- Technical Bulletin ISDTB-2014-01, City of Ottawa, February 5, 2014; 

- Technical Bulletin PIDTB-2016-01, City of Ottawa, September 6, 2016; 

- Stormwater Management Planning and Design Manual, Ministry of the Environment, 

March 2003; 

- Interpretation Bulletin: Ontario Ministry of Environment and Climate Change 

Expectations Re: Stormwater Management, Ministry of the Environment and Climate 

Change (Now Ministry of the Environment, Conservation and Parks), February 2015; 

- Carp River Watershed/Subwatershed Study, Robinson Consultants Inc., December 2004; 

- Huntley Creek 2017 Catchment Report, Mississippi Valley Conservation Authority, 2017. 
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3.2           SUPPORTING STUDIES  
- Geotechnical Investigation (Rev 04) Proposed Building Addition 158 Cardevco Road, 

Paterson Group, November 22, 2024. 

- Site Servicing Report (Rev 03) Site Plan Application 158 Cardevco Road, Paterson Group, 

November 22, 2024. 

- Groundwater Monitoring Program Proposed Industrial Addition 158 Cardevco Road, 

Paterson Group, November 22, 2024. 

3.3           OTHER 
- Pre-application Consultation Meeting Notes, City File No PC2022-0012, February 11, 

2022; 

- Preliminary Structural Engineering Drawing Package, S0-S8, Daido Group Inc, November 

14, 2021; 

- Site Plan + Architectural Drawing Package, A0-A6, Chris A. Leggett Architect Inc, 

November 12, 2021; 

- Former Site Plan, Pri-Tec Construction Ltd., January 1991; 

- Subdivision Agreement, November 15, 1982; 

- Site Grading Plan Cardevco Industrial Park, R. W. Connelly Associates Ltd, March 1990 

(Drawing No. 88-1370-SGP); 

- Phase II Environmental Site Investigation, Paterson Group, November 21, 2024; 

- City of Ottawa Comments, January 27, 2023; 

- City of Ottawa Comments, September 29, 2023; 

- Input from Pri-Tec Staff and the Developer (Whelan Truck Repair). 

4.0 PROJECT DESCRIPTION 

The subject property is located at 158 Cardevco Road; approximately 400m north of Richardson 

Side Road and approximately 300m west of Carp Road. The site is located within a development 

adopted by Plan of Subdivision and is known as the Cardevco Industrial Park. Cardevco Industrial 

Park was adopted by Plan of Subdivision 4M-356.  

The legal description of the subject property is Part of Block 11, Registered Plan 4M-356. The PIN 

for the subject property is 04536-0142. 

The property is a corner lot and is bounded by Cardevco Road to the north and west; a (currently) 

vacant gravel storage yard to the south (154 Cardevco Road); and R&R Auto Repairs to the east 

(164 Cardevco Road). The subdivision is comprised of rural industrial lots; including R&R Auto 

Repairs, Akman Construction, Harris Rebar, Virtucom Metals, Carp and Cardevco West End Self 

Storage; just to name a few.  
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The subdivision is rural in nature, with roadside ditches used for stormwater conveyance, and 

each lot is serviced by private well and septic. There are no public services (sewer or water).  

An aerial photograph of the subject property has been provided in Figure 1, while a Location Plan 

is available in Appendix A.  

 

 

 

 

 

 

 

 

 

 

 

4.1           SITE TOPOGRAPHY 
A topographic survey was completed by Annis, O’Sullivan, Vollebekk Ltd. (AOV) dated July 12, 

2022 and supplied to Shade Group by Pri-Tec for preparation of the civil engineering design. 

Supplemental information was provided by AOV Summer 2024 to confirm the contributing 

drainage area associated with the side yard swale located between 158 and 154 Cardevco Road. 

The subject property ranges in elevation from approximately 117.00m to 117.20m at the 

property line adjacent Cardevco Road, to approximately 118.00m at the highest point of the 

property adjacent the existing structure. The existing structure is located at the highpoint of the 

property, with runoff directed away in either a southwesterly or northeasterly manner towards 

the surrounding ditches. These drainage patterns are consistent with the Site Grading Plan for 

the Cardevco Industrial Park (R.W. Connelly Associates Ltd, March 1990).  

Figure 1: Map of subject property 
location. Source: GeoOttawa 
(accessed 2022-10-25) 
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4.2           RECEIVING WATERSHED 
The entirety of the property drains either indirectly (by way of a side yard swale located along 

the northeast property boundary) or directly (via overland sheet flow) to the Cardevco Road 

roadside ditch. The Cardevco Road roadside ditch flows in a north and easterly manner from the 

subject property – outletting to the roadside ditch at Carp Road.  

The subject property is located within the subwatershed of Huntley Creek, which is a tributary to 

the Carp River.  

4.3           SOURCE PROTECTION 
The subject property is located within an Intake Protection Zone 3 within a Groundwater 

Recharge Area. The property is also identified as located within a Highly Vulnerable Aquifer. 

(Source Protection Information Atlas, Ministry of the Environment, Conservation and Parks). 

4.4           SUBSURFACE CONDITIONS 
A geotechnical investigation was performed by Paterson Group. As part of their works, three test 

pits were advanced on the site.  

The Geotechnical Investigation Report describes the subsurface conditions as “2 to 2.2m thick fill 

layer underlain by a native silty sand deposit. The fill material was generally observed to consist 

of compact to very dense brown silty sand with gravel, crushed stone, brick fragments, asphalt 

and concrete….A compact, brown native silty sand with gravel and traces of cobbles was 

encountered underlying the fill.”  

Practical refusal is noted as being approximately 2.1-3.1m below grade on inferred bedrock 

surface. (Geotechnical Investigation, Section 4.2, Paterson Group, November 22, 2024) 

Groundwater infiltration was noted at depths of approximately 1.6 to 1.8m. (Geotechnical 

Investigation, Section 4.3, Paterson Group, November 22, 2024). 

A subsequent Phase II – Environmental Site Investigation (Patterson, November 21, 2024) also 

included subsurface investigations, which were conducted on March 24, 2023. Groundwater was 

encountered during their investigations at elevations ranging from 1.09-1.80m below grade.   

4.5           INFILTRATION TESTING 
Infiltration testing was conducted by McIntosh Perry Consulting Engineers Ltd. (MPCE) on June 

29, 2023. Shade Group personnel were on-site to observe the works completed. Infiltration 

testing was completed by MPCE staff using a Guelph Permeameter. A total of 5 test pits were 

excavated using a backhoe, to varying depths; in locations specified by Shade Group as to the 

anticipated approximate location for the infiltration galleries. The design of the infiltration 

galleries has been discussed in Section 8.6, with calculations enclosed in Appendix D. A design 

rate of 5.0mm/hr was used for the site.  
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A summary of the test holes, depth of testing, and results, has been included in Table 1 below; 

while the results received from MPCE have been enclosed in Appendix E.  

Table 1: Infiltration testing results 

Test Pit Location Hole ID Depth (m) 
Test Results 

(mm/hr) 

Design Rate (3.5 
safety factor) 

(mm/hr) 

Southwest 

1A 1 22.15 6.33 

1B 2 17.49 5.00 

1C 0.6 17.77 5.08 

Northeast 
2A 2 17.38 4.97 

2B 1 34.07 9.74 

5.0 SITE SERVICING 

The site is serviced by private well and septic. For more details pertaining to site servicing, refer 

to the Site Servicing Report prepared by Paterson Group.  

6.0 UTILITIES 

The site is understood to be serviced by overhead utilities as well as natural gas. No changes to 

utilities or services are proposed as part of the proposed addition. Any servicing extensions would 

be handled internally as part of the build; with design to be provided by the electrical or 

mechanical designer (i.e. by others), as applicable.  

7.0 GRADING AND DRAINAGE 

A Grading and Drainage Plan has been prepared as part of the scope of work undertaken by Shade 

Group. The Grading and Drainage Plan includes such details as existing and proposed spot 

elevations; overland flow routes; location of existing well and septic; location of proposed 

stormwater measures, etc. A copy of the plan has been provided in Appendix J.  

8.0 STORMWATER MANAGEMENT DESIGN 

8.1           METHODOLOGY 
The stormwater peak flow calculations were completed using the Rational Method.  

CIAQ 78.2=  
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Where    

Q = Flow Rate (L/s) 

C  = Runoff coefficient 

I = Rainfall intensity (mm/hr) 

A = Drainage area (ha) 

 

The use of the Rational Method is permitted per the City of Ottawa Sewer Design Guidelines – 

as the subject development is less than 40 hectares (City Guidelines - Section 3.5.1.1). 

8.2           DESIGN CRITERIA AND CONSTRAINTS 
Stormwater design criteria have been established in reference to current design practices as 

outlined in the City of Ottawa Sewer Design Guidelines, through consultation with City of 

Ottawa Staff (pre-application consultation, February 2022), through input from the Mississippi 

Valley Conservation Authority (pre-consultation completed by others), and through 

specifications provided by the client’s representative (Pri-Tec).  

8.2.1 QUANTITY CONTROL 

- Post-development peak flow conditions for the 2 through 100-year storm events have been 

controlled to not exceed the 2-year pre-development peak flow rate; 

- Pre-development conditions have been determined using the smaller of a runoff coefficient of 

0.5 or the actual site runoff coefficient (City of Ottawa – Section 8.3.7.3); 

- Infiltration of the site to be no less than 104mm/yr. 

8.2.2 QUALITY CONTROL 

- The site has been designed to ensure a minimum 80% Total Suspended Solids (TSS) removal 

rate (pre-application consultation, February 2022). 

8.2.3 RUNOFF COEFFICIENTS 

The following coefficients were used to develop a weighted runoff coefficient for each area in 

post-development conditions: 

Paved and Roof Areas  0.90 

Grass    0.20 

Off-Site Areas   0.50 

Gravel Surfaces  0.60 

The runoff coefficients have been increased by 25% for the 100-year storm (up to a maximum 

value of C=1.0), as per City of Ottawa Sewer Design Guidelines, Section 5.4.5.2.1. 

8.2.4 TIME OF CONCENTRATION 

The time of concentration used to calculate peak flow rates was 10 minutes as per City of Ottawa 

Sewer Design Guidelines, Section 5.4.5.2 (“an inlet time of 10 minutes is to be used for all land 

uses and lot grading configurations”).  
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8.2.5 RAINFALL INTENSITY 

Rainfall intensities were derived from City of Ottawa Sewer Design Guidelines (City Guidelines - 

Section 5.4.2), where 

2-Year Intensity = 732.951 / (Time in min + 6.199)0.810 

5-Year Intensity = 998.071 / (Time in min + 6.053)0.814 

10-Year Intensity = 1174.184 / (Time in min + 6.014)0.816 

100-Year intensity = 1735.688 / (Time in min + 6.014)0.820 

8.3           PRE-DEVELOPMENT DRAINAGE PATTERNS  
Under pre-development conditions the site has been assessed as a single drainage area 

measuring approximately 0.56 hectares. The majority of the site consists of impervious or 

relatively impervious (gravel) surfaces. A small grass area on-site is located at the northwest 

corner, encompassing the existing septic system. The property houses an approximately 466m2 

building that includes truck and auto repair shop bays and a small office.  

The existing building is located at the highest point of the property at an elevation of 

approximately 118.00. Runoff is conveyed by overland sheet flow in a north, west or easterly 

direction, towards the Cardevco Road roadside ditch.  

Under pre-development conditions, the site has a calculated runoff coefficient of 0.58; however 

as per the City Design Standards (Section 8.3.7.3), a runoff coefficient of 0.50 was used to 

calculate the pre-development allowable release rates.  

Under pre-development conditions, the property is estimated to have peak flow rates of 60 L/s 

for the 2-year storm event. This calculated flow rate has been used as the control rate for the 

design of the restricted outlet during post-development conditions.  

A Pre-Development Drainage Area Plan and associated calculations have been enclosed in 

Appendix B.  

8.4           POST-DEVELOPMENT DRAINAGE PATTERNS  
Under post-development conditions, the site has been split into three sub-drainage areas: B1, B2 

and B3. 

Post-development drainage area B1 encompasses the southern half of the property and part of 

the new proposed addition. Runoff from B1 is to be conveyed by overland sheet flow towards a 

proposed stormwater perimeter drain along the perimeter of the site. B1 encompasses an area 

of approximately 0.34 hectares and has a weighted runoff coefficient of approximately 0.59 (2-

10-year) and 0.73 (100-year). The peak flow rate under uncontrolled post-development 

conditions is estimated to be 42 L/s, 58 L/s, 68 L/s and 122 L/s for the 2-, 5-, 10- and 100-year 

storm events respectively. 
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Post-development drainage area B2 encompasses a northern portion of the property as well as 

a portion of land along the east property line. The area encompasses part of the existing 

structure, the grassed swale on the east property line, and a small area of gravel parking. Runoff 

from B2 will remain uncontrolled and will flow via overland sheet flow or shallow concentrated 

flow (grassed swale), consistent with conditions prior to the addition. B2 encompasses an area 

of approximately 0.16 hectares and has a weighted runoff coefficient of approximately 0.42 (2-

10 year) and 0.50 (100-year). The peak flow rate under uncontrolled post-development 

conditions is estimated to be 15 L/s, 20 L/s, 23 L/s and 40 L/s for the 2-, 5-, 10- and 100-year 

storm events respectively. 

Post-development drainage area B3 encompasses half the roof from the existing building, the 

entirety of the roof from the new proposed breezeway, and half the roof of the new addition. 

Runoff from these rooftops will be controlled by way of roof scuppers connected to downspouts, 

outletting to infiltration galleries to be located beneath the existing gravel parking/driving area. 

The area measures approximately 0.06 hectares and has a weighted runoff coefficient of 0.90 (2-

10-year) and 1.0 (100-year). The peak flow rate from the rooftop is estimated to be 12 L/s, 16 

L/s, 19 L/s and 30 L/s for the 2-, 5-, 10- and 100-year storm events respectively. 

A Post-Development Drainage Area Plan and associated calculations have been enclosed in 

Appendix C.  

8.5           PEAK FLOW RESULTS 
The following tables provide a summary of the peak flow results for both pre- and post-

development (uncontrolled) conditions. These results can also be found in Appendix B and C 

along with their associated supporting calculations.  

Table 2: Pre-development peak flow results 

Peak Flow (L/s) - 2-Year 60 
 

Table 3: Post-development (uncontrolled) peak flow results 

 B1 B2 B3 

Peak Flow (L/s) - 2-Year 42 15 12 

Peak Flow (L/s) - 5-Year 58 20 16 

Peak Flow (L/s) - 10-Year 68 23 19 

Peak Flow (L/s) - 100-Year 122 40 30 

8.6           QUANTITY CONTROL 
Quantity control measures have been proposed to limit post-development peak flow rates to the 

2-year pre-development peak flow rate. This is proposed to be achieved through the 
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implementation of a clearstone filled perimeter drain that would be constructed along most of 

the perimeter of the site, equipped with an outlet control structure. 

QUANTITY CONTROL B1 

For post-development drainage area B1, a clearstone filled perimeter drain is proposed to be 

constructed along the majority of the perimeter of the site. The drain is comprised of two 

different cross-sections; a width of 1.2m along the southwest property limit, and a width of 2.8m 

along the southeast and northeast property limits. This change in cross-section is due to the 

maximum available ponding depth available for the 100-year storm event based on grading 

constraints on site. With that, the drain along the southwest property limit serves solely as a 

conveyance method, intercepting flow and conveying it within the trench. The drain along the 

southeast and northeast property lines offers temporary retention while peak flow rates are 

restricted to the 2-year pre-development peak flow rate by way of the outlet control structure. 

The drain length is approximately 23m on the southwest; and approximately 130m along the 

southeast and northeast. The bottom elevation of the drain varies, with a 0.5% slope along the 

bottom of the drain, providing positive slope towards the outlet. It is acknowledged that an 

increased slope would be preferred, however this is not possible without a significant grade raise 

on a property that is already fully developed and operational. This reduced slope may require 

increased maintenance compared to a drain with a greater slope however on-going monitoring 

will determine if that is to be the case, as sediment accumulation varies from site to site. 

Monitoring wells have been proposed to assist in monitoring sediment accumulation. 

Information associated with operations and maintenance practices for the proposed stormwater 

measures has been included in Section 10 of this report.  

The perimeter drain is to be lined with an impermeable geomembrane to prevent runoff from 

infiltrating prior to being treated through the end-of-pipe treatment unit. The perimeter drain is 

to be equipped with an outlet control structure comprised of an orifice outlet measuring 102mm; 

which will result in temporary ponding behind the outlet (within the trench); and offer control of 

peak flow rates. The orifice is to be located on the inlet side of an oil-grit separator unit within a 

1200mm diameter manhole. The oil-grit separator will address the required quality control 

objective for the site and has been discussed in further detail in Section 8.7 of this report.  

Detailed calculations for the design of the quantity control for area B1 can be found in Appendix 

D.  

QUANTITY CONTROL B2 

No quantity control is proposed for area B2. Instead, runoff will flow uncontrolled, almost entirely 

over grassed surfaces, towards the Cardevco roadside ditch, consistent with conditions prior to 

the construction of the addition.  
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QUANTITY CONTROL B3 

Runoff from post-development area B3 is to be controlled by way of two proposed infiltration 

galleries that have been sized to offer infiltration of runoff from the rooftop. Runoff will flow 

from half of the rooftop of the addition and half of the existing structure, onto the roof of the 

breezeway, and be conveyed towards scuppers to be located on the side of the building. The 

scuppers are to be connected to downspouts, which will connect by way of a pipe network into 

the proposed infiltration galleries. The downspouts will outlet to catchbasins equipped with filter 

cloths to allow for preliminary filtration of any potential sediment. The catchbasin filters can be 

removed to be flushed as part of on-going maintenance works – and should be immediately 

reinstated. The catchbasins will feature a 150mm diameter SDR 35 (or approved equivalent) 

outlet pipe that direct connects into 2-runs of 150mm diameter SDR 35 perforated pipe to 

disperse runoff within the infiltration gallery. The number of runs was limited to 2 runs as the 

depth of cover continues to reduce further away from the building. The west and east are to be 

direct connected by a 200mm diameter SDR 35 PVC pipe, which will serve as an overflow from 

the western infiltration gallery into the eastern infiltration gallery. This pipe would allow the 

systems to operate in equilibrium, offering capacity as a single system.  

The combined capacity of the infiltration galleries is sufficient to capture and infiltrate the 100-

year storm event. The infiltration design allows for the objective of 104 mm/yr for the site to be 

met.  

The infiltration galleries serve only to offer infiltration from rooftop runoff. The top of the 

infiltration trench is proposed to be capped with an impermeable membrane and further capped 

with compacted granular ‘A’ to allow the flow of traffic through the site to continue as per pre-

addition conditions, without infiltrating parking lot runoff. This design prevents parking lot water 

(which is considered to be potentially contaminated) from entering the infiltration trench, and 

instead directs such runoff towards the perimeter drain where it can be treated by the oil-grit 

separator. The cross-section is also proposed to include geogrid underneath the Granular ‘A’ 

which will allow for the dispersal of loading across the gallery from above. Compaction is not 

considered to be a concern given the media proposed for the infiltration gallery is to be 

clearstone – which cannot be compacted. The soils underneath the infiltration gallery are also 

not a concern for further compaction as the existing site has been in operation for over 20 years 

with the same use; and the testing results of the subsoil as obtained during the infiltration testing 

reflect the compacted soils present onsite. The proposed cross-section would not be expected to 

be a concern for operating as intended.  

The infiltration galleries have been designed in reference to groundwater monitoring information 

from both the Phase II ESA which noted an elevation of 116.21m in March 2023; and the 

Groundwater Monitoring Program, which noted a maximum elevation of 115.94m in 2024. While 

the 2024 results would be generally considered more relevant as they were conducted in a closer 
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proximity to the location of the proposed infiltration gallery; the results from the Phase II ESA in 

March 2023 have been used to provide an additional level of conservatism.  

The proposed rooftops are all to be metal so contamination from asphalt shingles is not a concern 

and the runoff from the rooftops is expected to be free of contaminants. The addition of the 

catchbasins, which are to be equipped with filters, will offer a first line-of-defense against any 

particles within the raindrops, limiting sediment buildup or contamination of the gallery.  

Design calculations associated with the design of the infiltration systems, which serve as quantity 

control for area B3, can be found in Appendix D. Runoff from area B3 has been designed to fully 

be captured within the infiltration galleries, for the 2- through 100-year storm events. Supporting 

information for the infiltration rate used, as obtained from MPCE, can be found in Appendix E.  

SUMMARY – CONTROLLED PEAK FLOW RATES 

The following table provides a summary of the peak flow results under post-developemnt 

controlled conditions. These results can also be found in Appendix D. 

Table 4: Post-development (controlled) peak flow results 

 

B1 
Controlled 

B2 
Uncontrolled 

B3 
Controlled 

Total 
Outflow 

Pre/ 
Allowable 

Δ 

Peak Flow (L/s) - 2-Year 10 15 0 25 

60 

-35 

Peak Flow (L/s) - 5-Year 11 20 0 31 -29 

Peak Flow (L/s) - 10-Year 12 23 0 35 -24 

Peak Flow (L/s) - 100-Year 16 40 0 56 -4 

8.7           QUALITY CONTROL 
The employment of Best Management Practices (BMPs) serves as the primary method of quality 

control for the site. Stormwater BMPs are present at the conveyance and end-of-pipe levels.  

The proposed clearstone filled perimeter drain will offer a means of temporary storage (end-of-

pipe) and conveyance. Runoff is to enter the perimeter drain through overland sheet flow, where 

water will percolate down through the clearstone. Given the retention storage, this perimeter 

drain will offer an opportunity for particle settlement and filtration within the clearstone.  

An end-of-pipe oil-grit separator will serve to provide quality treatment of total suspended solids 

prior to outletting to the Cardevco Road roadside ditch. The outlet control structure for quality 

treatment has been designed by ADS and the calculations have been enclosed in Appendix F.  Per 

the calculations from ADS, it is understood that the designed separator is expected to provide 

90% total suspended solids (TSS) removal, which exceeds the requirements from the City (and 

that of the Carp River Watershed/Subwatershed Study) of 80% TSS removal. Applicable 

certification for the design of the quality control unit has also been enclosed in Appendix F.  
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8.8           DOWNSTREAM ROADSIDE DITCH REVIEW 
Per the City’s request, a review of the receiving Cardevco Road roadside ditch has been 

completed as part of this report and the results have been enclosed in Appendix G. In summary, 

based on the existing cross-section of the ditch as surveyed (by Annis, O’Sullivan, Vollebekk Ltd.) 

in front of 164 Cardevco Road, and an assumed runoff coefficient of 0.50 for the upstream 

properties, the available capacity of the roadside ditch is greater than the anticipated 100-year 

peak flow rate of the upstream contributing area.  

8.9           SIDE YARD SWALE REVIEW 
There is an existing side yard swale that straddles the property line between 158 and 164 

Cardevco Road. Based on the topography of the surrounding lands, the side yard swale is 

intended to service 154, 158 and 164 Cardevco Road, however after the implementation of the 

perimeter drain, it is not anticipated that runoff from 158 Cardevco will enter the swale at all as 

runoff will be intercepted by the perimeter drain and directed towards the treatment unit. Per 

the City’s request, the capacity of the drainage swale has been reviewed against the contributing 

area and associated 100-year peak flow rate and confirmed to have adequate capacity. A map 

delineating the approximate contributing area and the associated runoff and capacity 

calculations have been enclosed in Appendix H. 

9.0 EROSION AND SEDIMENT CONTROL 

As the site is an existing development, constructions works are anticipated to be limited to those 

required to erect the proposed addition and breezeway; and to implement the proposed 

stormwater management measures.  

Silt fence is recommended for erection along the perimeter of the site where works are proposed. 

Silt fence is to be installed in accordance with the manufacturer’s specifications and is to be 

monitored and maintained throughout the duration of the construction period. Additional 

measures may be required at the direction of the City, conservation authority or other agency, 

to ensure that the site is operating as intended and not causing the displacement of sediment. 

Inspection is recommended to be completed weekly and following rainfall events. When 

required, repairs and maintenance should be conducted as soon as possible, so as not to run the 

risk of sediment displacement or failure of the erosion and sediment control measure. When 

conducting maintenance, the removal of sediment should be done with care so as not to allow 

for sediment transport into the neighbouring ditches or swales.  

An Erosion and Sediment Control Plan has been enclosed in Appendix J, with the remainder of 

the engineering design drawings.  
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10.0 OPERATIONS AND MAINTENANCE 

All stormwater management measures require some level of inspection and maintenance 

throughout the duration of their lifespan. Sites with significant grass and natural vegetation 

generally require a lower level of on-going maintenance than those urban or industrial in nature 

as natural vegetation can offer pre-treatment. In this case, the subject property is comprised of 

approximately 84% impervious surface so pre-treatment is generally not available. The proposed 

stormwater management features have been designed to comply with the City’s quality and 

quantity objectives for the site, but these measures are expected to require on-going monitoring 

(inspection), operations and maintenance.  

The following routine inspection recommendations have been taken from the Stormwater 

Management Planning and Design Manual (March 2003): 

 

Table 5: Inspection Recommendations for Stormwater Management Features  

Stormwater Measure Inspection Routine 

Infiltration Gallery 

1. Is the trench draining? Review the observation well. If it is not 
drained in 48 hours, the trench may need to be partially or 
wholly re-constructed to restore its performance.   

2. Is the trench always dry or relatively dry within less than 24 
hours of a storm? This could indicate a blockage of the inlet 
(i.e. the downspouts). Inspect and perform maintenance as 
required to ensure runoff is being directed into the gallery as 
designed. 

Stormwater Measure Inspection Routine 

Perimeter Trench 

1. Is the perimeter drain draining? Verify the water levels in the 
observation wells. If the perimeter drain is not draining it may 
indicate excessive sediment buildup in the clearstone 
preventing the flow of water, which may require re-
construction of the trench to restore the storage capacity.  

2. Is the OGS receiving runoff? If it’s always dry it could indicate a 
blockage in the inlet. Perform maintenance to remove any 
blockage from the inlet to restore the system to its intended 
design. 

Oil-Grit Separator  

1. Is there sediment in the separator? The level of sediment 
should be measured using a graduated pole with a flat plate 
attached to the bottom. The pole should be graduated such 
that the true bottom of the separator compared to the 
cover/grate is marked for comparison. Maintenance should be 
performed in accordance with the manufacturer’s 
specifications.  
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2. Is there oil in the separator? A visual inspection of the contents 
should be made from the surface for trash/debris and the 
presence of oil/industrial spill. An oily sheen, frothing or 
unusual colouring of the water may indicate the occurrence of 
an oil or industrial spill. The separator should be cleaned in the 
event of a spill contamination. Refer to the manufacturer’s 
specifications for further details.  

11.0 CONCLUSIONS 

11.1           STORMWATER MANAGEMENT 
The site is proposed to address stormwater management quantity and quality objectives through 

the implementation of a clearstone filled perimeter drain constructed along the majority of the 

perimeter of the site. The perimeter drain is to be lined with an impermeable membrane and will 

serve as both a conveyance and temporary retention area for runoff, outletting to a 102mm 

diameter orifice opening. Prior to outletting to the Cardevco Road roadside ditch, runoff will 

enter an oil-grit separator unit, designed to offer a minimum treatment of 80% total suspended 

solids (TSS) removal. Based on calculations prepared by ADS (enclosed in Appendix F), the unit is 

anticipated to offer a removal of 90% TSS.  

11.2           GRADING AND DRAINAGE 
Grading and drainage changes are anticipated to be minimal given this is an existing developed 

site. Grading has been limited to that as required to accommodate the proposed addition and 

accommodate the required stormwater management measures. A copy of the Grading and 

Drainage Plan has been enclosed in Appendix J. A copy of the Site Plan has been enclosed in 

Appendix I. 
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12.0 CLOSING 

This report is submitted for consideration in support of the proposed Site Plan Control 

Application for the subject property noted herein.  

Should you have any questions or concerns, please do not hesitate to contact the undersigned at 

your earliest convenience.  

 

Monica Shade, P. Eng.  

Shade Group Inc.  

T: 613-889-9733 

E: monica@shadegroup.ca 
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13.0 LIMITATIONS 

This report was prepared exclusively for Whelan Truck Repair in support of the proposed Site 

Plan Approval Application associated with the proposed building addition at 158 Cardevco Road, 

Ottawa. This report has been prepared to review, assess and provide recommendation relating 

to stormwater management on the site, in conformance with the guidelines from the Ministry of 

the Environment, Conservation and Parks, the City of Ottawa, and the Subdivision Agreement 

associated with the development in which the site is located.  

This report has been prepared in reference to information and data prepared by others, including 

those reports as outlined in Section 3.0 of this Report. Conclusions, calculations and assessments 

have been made in this report in reliance to the information provided by others (Section 3.0); no 

field measurements or conformance testing has been performed by Shade Group to confirm the 

results concluded by others.  

Any reliance on this report by a third party is strictly prohibited. This report reflects Shade Group 

Inc.’s professional judgement with respect to the scope, schedule and other limitations as noted 

in this document. The opinions formed in this report are based on data, conditions and 

information that was existing at the time of the document preparation.   

The findings, conclusions and recommendations of this report are only valid as of the date of this 

report. No assurance can be made with respect to the changes in site conditions following the 

date of this report. If additional information is discovered or becomes available Shade Group Inc. 

shall be contacted to review and re-evaluate the conclusions presented; and provide 

amendments, if required.   

Any use which a third party makes of this document remains the responsibility and liability of 

such third party. Shade Group Inc. shall not be responsible for damages of any kind suffered by a 

third party as a result of decisions made or actions taken based on the findings of this report. 
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Whelan Truck Repair Inc.
158 Cardevco Road

Area ID
A1

Total Area (m2) 5598

Grass (m2) 856
Runoff Coefficient (C) 0.20

Gravel (m2) 4146
Runoff Coefficient (C) 0.60

Asphalt/Roof (m2) 596
Runoff Coefficient (C) 0.90

Weighted Runoff Coefficient (C)* 0.57

Area ID
B1

Weighted Runoff Coefficient (C) 0.50

Total Area (ha) 0.56
Time of Concentration (min) 10

Intensity (mm/hr) - 2-Year 77
Intensity (mm/hr) - 5-Year 104

Intensity (mm/hr) - 10-Year 122

Peak Flow (L/s) - 2-Year 60 Max Allowable Outflow

Stormwater Management Calculations
Whelan Truck Repair Inc.

Pre-Development

Pre-Development - Runoff Coefficient

Post-Development - Peak Flow 

*Pre-development conditions will be determined using the smaller of a runoff coefficient of 0.50 or the actual 
site runoff coefficient (City of Ottawa – Section 8.3.7.3)
Therefor the pre-development conditions will be calculated using a runoff coefficient of 0.50.
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Whelan Truck Repair Inc.
158 Cardevco Road

2-10 Year 100-Year 2-10 Year 100-Year 2-10 Year 100-Year
Total Area (m2)

Grass (m2)
Runoff Coefficient (C) 0.20 0.25 0.20 0.25 0.20 0.25

Gravel (m2)
Runoff Coefficient (C) 0.60 0.75 0.60 0.75 0.60 0.75

Offsite Area (m2)
Runoff Coefficient (C) 0.50 0.63 0.50 0.63 0.50 0.63

Asphalt/Roof (m2)
Runoff Coefficient (C) 0.90 1.00 0.90 1.00 0.90 1.00

Weighted Runoff Coefficient 
(C)

0.59 0.73 0.42 0.50 0.90 1.00

2-10 Year 100-Year 2-10 Year 100-Year 2-10 Year 100-Year
Weighted Runoff Coefficient 

(C)
0.59 0.73 0.42 0.50 0.90 1.00

Total Area (ha)
Time of Concentration (min)

Intensity (mm/hr) - 2-Year
Intensity (mm/hr) - 5-Year

Intensity (mm/hr) - 10-Year
Intensity (mm/hr) - 100-Year

Peak Flow (L/s) - 2-Year
Peak Flow (L/s) - 5-Year

Peak Flow (L/s) - 10-Year
Peak Flow (L/s) - 100-Year

58 20
68 23

122 122
179 179

77 77
104 104

10 10
0.06
10

3359 1625
117 956

0.34 0.16

233 363

B1 B2
Area ID

B3

Stormwater Management Calculations
Whelan Truck Repair Inc.

Post-Development

Post-Development - Runoff Coefficient

Post-Development - Peak Flow - Input Data

614
0

0

0

614

B1 B2 B3
Area ID

2520 142

489 164

16
19
30

77
104
122
179

Post-Development - Peak Flow - Results

B1 B2
42 15

B3
12

122 40
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QUANTITY CONTROL CALCULATIONS



Whelan Truck Repair Inc.
158 Cardevco Road

Peak Flow (L/s) - 2-Year 60 Max Allowable Outflow

Uncontrollable Flow

Peak Flow (L/s) - 2-Year
Peak Flow (L/s) - 5-Year

Peak Flow (L/s) - 10-Year
Peak Flow (L/s) - 100-Year

Controllable Flow 
(Without Restriction)

Peak Flow (L/s) - 2-Year
Peak Flow (L/s) - 5-Year

Peak Flow (L/s) - 10-Year
Peak Flow (L/s) - 100-Year

Controlled Flow 
(With Restriction)

B1 Contrld B2 Unctrld B3 Contrld Total Outflow Allowable Δ *
Peak Flow (L/s) - 2-Year 10 15 0 25 60 -35
Peak Flow (L/s) - 5-Year 11 20 0 31 60 -29

Peak Flow (L/s) - 10-Year 12 23 0 35 60 -24
Peak Flow (L/s) - 100-Year 16 40 0 56 60 -4

58

B3
12
16
19
30

*A negative number suggests the post-development peak flow is less than pre-development or allowable 
levels for the applicable storm event. 

Stormwater Management Calculations
Whelan Truck Repair Inc.

Quantity Control Summary

Pre-Development - Peak Flow 

Post-Development - Peak Flow 

23

122

40

B1

68

B2
15
20

42

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

2-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 77 33 10 23 14
15 62 26 10 16 15
20 52 22 10 12 15
25 45 19 10 9 14
40 33 14 10 4 10
55 26 11 10 1 4
70 22 9 10 -1 -3
85 19 8 10 -2 -10

100 17 7 10 -3 -17
115 15 6 10 -4 -24

15

5-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 104 44 11 33 20
15 84 35 11 24 22
20 70 30 11 19 22
25 61 26 11 15 22
40 44 19 11 8 18
55 35 15 11 4 13
70 29 12 11 1 6
85 25 11 11 0 -2

100 22 10 11 -2 -10
115 20 9 11 -3 -18

22

Stormwater Management Calculations
Whelan Truck Repair Inc.

Storage Requirements - B1

Peak Storage Requirement - 2-Year (m 3)

Peak Storage Requirement - 5-Year (m 3)

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

Stormwater Management Calculations
Whelan Truck Repair Inc.

Storage Requirements - B1

10-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 122 52 12 40 24
15 98 42 12 30 27
20 82 35 12 23 28
25 71 30 12 18 27
40 52 22 12 10 24
55 41 17 12 5 18
70 34 15 12 3 11
85 30 13 12 1 3

100 26 11 12 -1 -5
115 23 10 12 -2 -14

28

100-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 179 122 16 106 63
15 143 98 16 81 73
30 92 63 16 46 84
45 69 47 16 31 83
60 56 38 16 22 79
75 47 32 16 16 72
90 41 28 16 12 64

105 36 25 16 9 55
120 33 22 16 6 45
135 30 20 16 4 34

84

Peak Storage Requirement - 10-Year (m 3)

Peak Storage Requirement - 100-Year (m 3)

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

Minimum Bottom of 
Trench  Elevation (m) 116.25

Max. Ponding Elev. (m) 117.00
Max. Depth (m) 0.75

Slope (%) 0.50
Trench Width (m) 2.80

Trench Length (m) 136
Porosity 0.40

Elevation (m)
Ponding 

Depth (m)
Trench Volume 

(m3)
Storage Volume 

(m3)
116.25 0.00 0 0
116.51 0.26 38 15
116.56 0.31 55 22
116.60 0.35 70 28
116.74 0.49 134 54
116.86 0.61 210 84
117.00 0.75 315 126

Invert Elevation (m) 116.25
Centroid Elevation (m) 116.30

Orifice Size (m) 0.102

Orifice Area (m2) 0.008
C 0.60

Elevation (m) Head (m) Q (l/s)
116.25 0.00 0
116.51 0.21 10 2-Year
116.56 0.26 11 5-Year
116.60 0.30 12 10-Year
116.74 0.44 14
116.86 0.56 16 100-Year
117.00 0.70 18

Storage

Stormwater Management Calculations
Whelan Truck Repair Inc.

Stage-Storage-Dischage - B1

Discharge through an Orifice

Q = cA(2gh)1/2 (m3/s)

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

Stormwater Management Calculations
Whelan Truck Repair Inc.

Stage-Storage-Dischage - B1

Elevation (m)
Storage 
Volume 

(m3)
Q (l/s)

116.25 0 0
116.51 15 10 2-Year
116.56 22 11 5-Year
116.60 28 12 10-Year
116.74 54 14
116.86 84 16 100-Year
117.00 126 18

Stage-Storage-Discharge

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

Total Site Area 4961 m2 **
Design Target 104 mm/yr
Target 516 m3/yr

Contributing Rooftop Area 614 m2

Annual Precipitation 944 mm/yr
Anticipated Infiltration 580 m3/yr

2-10 Year 100-Year
Weighted Runoff Coefficient 

(C)
0.90 1.00

Total Area (ha)
Time of Concentration (min)

Intensity (mm/hr) - 2-Year
Intensity (mm/hr) - 5-Year

Intensity (mm/hr) - 10-Year
Intensity (mm/hr) - 100-Year

Peak Flow (L/s) - 2-Year 12
Peak Flow (L/s) - 5-Year 16

Peak Flow (L/s) - 10-Year 19
Peak Flow (L/s) - 100-Year 30

**The total site area includes only the area within the property boundary

Rooftop Peak Flow Calculations

0.06

Stormwater Management Calculations
Whelan Truck Repair Inc.

Infiltration Design - Rooftop Water

Infiltration Target

10
77

104
122
179

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

2-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 77 12 0.52 11 7
30 40 6 0.52 6 10
60 25 4 0.52 3 12

120 15 2 0.52 2 12
240 8 1 0.52 1 11
480 5 1 0.52 0 7
960 3 0 0.52 0 -5

1320 2 0 0.52 0 -15
1680 2 0 0.52 0 -25
2880 1 0 0.52 0 -59

12

5-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 104 16 0.52 15 9
30 54 8 0.52 8 14
60 33 5 0.52 5 16

120 19 3 0.52 2 18
240 11 2 0.52 1 18
480 6 1 0.52 0 14
960 4 1 0.52 0 3

1320 3 0 0.52 0 -6
1680 2 0 0.52 0 -16
2880 2 0 0.52 0 -49

18

Stormwater Management Calculations
Whelan Truck Repair Inc.

Storage Requirements - Infiltration Design

Peak Storage Requirement - 2-Year (m3)

Peak Storage Requirement - 5-Year (m3)

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

Stormwater Management Calculations
Whelan Truck Repair Inc.

Storage Requirements - Infiltration Design

10-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 122 19 0.52 18 11
30 63 10 0.52 9 17
60 38 6 0.52 5 19

120 23 3 0.52 3 21
240 13 2 0.52 2 22
480 8 1 0.52 1 18
960 4 1 0.52 0 8

1320 3 1 0.52 0 -1
1680 3 0 0.52 0 -10
2880 2 0 0.52 0 -43

22

100-Year Storm Event

Tc (min)
Intensity 
(mm/hr)

Flow (L/s)
Controlled 

Outflow 
(L/s)

Peak Flow to be 
Stored (L/s)

Volume of 
Storage Required 

(m3)
10 179 30 0.52 30 18
30 92 16 0.52 15 27
60 56 10 0.52 9 32

120 33 6 0.52 5 37
240 19 3 0.52 3 39
480 11 2 0.52 1 39
960 6 1 0.52 1 31

1320 5 1 0.52 0 24
1680 4 1 0.52 0 15
2880 3 0 0.52 0 -15

39

Peak Storage Requirement - 10-Year (m3)

Peak Storage Requirement - 100-Year (m3)

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

Volume (m3) - 2-Year 12
Volume (m3) - 5-Year 18

Volume (m3) - 10-Year 22
Volume (m3) - 100-Year 39

Low Impact Development Stormwater Management Planning & Design Guidelines (Version 1.0 - Page 4-57)

d = i x t / Vr d= maximum allowable depth (mm)
i= Infiltration rate for native soils (mm/hr)

d= 5 mm/hr x 24 hr / 0.4 Vr= Void ratio of stone
d= 0.3 m Ts= Time to drain (24 hours)

Design depth = 0.2 m

West Infiltration Gallery
Surface Area (m2) 123

Depth (m) 0.2
Void Ratio 0.4

Available Storage (m3) 10

East Infiltration Gallery
Surface Area (m2) 363

Depth (m) 0.2
Void Ratio 0.4

Available Storage (m3) 29

Storage Provided

Storage Required 

Maximum Depth 

Stormwater Management Calculations
Whelan Truck Repair Inc.

Infiltration Design - Rooftop Water

November 25, 2024



 
 
 

 

 
 

 

 

 

 

 

 

 

 

APPENDIX E 

MPCE INFILTRATION RESULTS 

 

 







Input

Result

Support: ali@soilmoisture.com

Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 6.38E-06 cm/sec Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1
Enter water Head Height ("H" in cm): 5 Enter water Head Height ("H" in cm): 10 3.83E-04 cm/min

Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 6.38E-08 m/s Enter the first water Head Height ("H1" in cm): 5
1.51E-04 inch/min Enter the second water Head Height ("H2" in cm): 10

Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 2.51E-06 inch/sec
Enter the Borehole Radius ("a" in cm): 3

5.32E-05
Enter the soil texture-structure category (enter one of the below numbers): 3

E

Steady State Rate of Water Level Change ("R" in cm/min): 0.0048 Steady State Rate of Water Level Change ("R" in cm/min): 0.0120
Res Type 35.22 Res Type 35.22

H 5 H 10
a 3 0.12 a 3 0.12 0.12

H/a 1.667 H/a 3.33333
a* 0.12 0.803154 a* 0.12 1.287543 Steady State Rate of Water Level Change ("R1" in cm/min): 0.0048

C0.01 0.809 0.002818 C0.01 1.21841 0.007044
C0.04 0.842 C0.04 1.29023 Steady State Rate of Water Level Change ("R2" in cm/min): 0.0120
C0.12 0.803 5.12E-06 cm/sec C0.12 1.28754 7.63E-06 cm/sec
C0.36 0.803 3.07E-04 cm/min C0.36 1.28754 4.58E-04 cm/min 0.000173

C 0.803 5.12E-08 m/sec C 1.28754 7.63E-08 m/ses
R 0.005 1.21E-04 inch/min R 0.012 1.80E-04 inch/min
Q 0.003 2.02E-06 inch/sec Q 0.00704 3.00E-06 inch/sec 0.000432
pi 3.142 pi 3.1415

4.27E-05 6.36E-05 0.803154

Res Type: 2.16 1.287543
H1/a: 1.666667
H2/a: 3.333333 0.004956

C1-0.01: 0.809485
C2-0.01: 1.21841 0.003972
C1-0.04: 0.842059
C2-0.04: 1.290234 0.055692
C1-0.12: 0.803154
C2-0.12: 1.287543 0.024148
C1-0.36: 0.803154
C2-0.36: 1.287543 8.60E-07 cm/sec

5.16E-05 cm/min
8.60E-09 m/sec
2.03E-05 inch/min
3.38E-07 inch/sec

-8.08E-07

Guelph Permeameter Calculations
Head #1 Head #2 Two Head MethodAverage

r.leduc
Text Box
Hole 1A



Input

Result

Support: ali@soilmoisture.com

Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 2.64E-06 cm/sec Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1
Enter water Head Height ("H" in cm): 10 Enter water Head Height ("H" in cm): 15 1.59E-04 cm/min

Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 2.64E-08 m/s Enter the first water Head Height ("H1" in cm): 10
6.24E-05 inch/min Enter the second water Head Height ("H2" in cm): 15

Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 1.04E-06 inch/sec
Enter the Borehole Radius ("a" in cm): 3

2.20E-05
Enter the soil texture-structure category (enter one of the below numbers): 3

Steady State Rate of Water Level Change ("R" in cm/min): 0.0042 Steady State Rate of Water Level Change ("R" in cm/min): 0.0060
Res Type 35.22 Res Type 35.22

H 10 H 15
a 3 0.12 a 3 0.12 0.12

H/a 3.333 H/a 5
a* 0.12 1.287543 a* 0.12 1.666893 Steady State Rate of Water Level Change ("R1" in cm/min): 0.0042

C0.01 1.218 0.002465 C0.01 1.51827 0.003522
C0.04 1.29 C0.04 1.62914 Steady State Rate of Water Level Change ("R2" in cm/min): 0.0060
C0.12 1.288 2.67E-06 cm/sec C0.12 1.66689 2.61E-06 cm/sec
C0.36 1.288 1.60E-04 cm/min C0.36 1.66689 1.57E-04 cm/min 0.000151

C 1.288 2.67E-08 m/sec C 1.66689 2.61E-08 m/ses
R 0.004 6.31E-05 inch/min R 0.006 6.17E-05 inch/min
Q 0.002 1.05E-06 inch/sec Q 0.00352 1.03E-06 inch/sec 0.000216
pi 3.142 pi 3.1415

2.23E-05 2.18E-05 1.287543

Res Type: 2.16 1.666893
H1/a: 3.333333
H2/a: 5 0.003988

C1-0.01: 1.21841
C2-0.01: 1.518269 0.003442
C1-0.04: 1.290234
C2-0.04: 1.629144 0.064551
C1-0.12: 1.287543
C2-0.12: 1.666893 0.038026
C1-0.36: 1.287543
C2-0.36: 1.666893 1.40E-07 cm/sec

8.43E-06 cm/min
1.40E-09 m/sec
3.32E-06 inch/min
5.53E-08 inch/sec

1.55E-06

Guelph Permeameter Calculations
Head #1 Head #2 Two Head MethodAverage

r.leduc
Text Box
Hole 1B



Input

Result

Support: ali@soilmoisture.com

Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 2.80E-06 cm/sec Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1
Enter water Head Height ("H" in cm): 5 Enter water Head Height ("H" in cm): 10 1.68E-04 cm/min

Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 2.80E-08 m/s Enter the first water Head Height ("H1" in cm): 10
6.61E-05 inch/min Enter the second water Head Height ("H2" in cm): 15

Enter the soil texture-structure category (enter one of the below numbers): 2 Enter the soil texture-structure category (enter one of the below numbers): 2 1.10E-06 inch/sec
Enter the Borehole Radius ("a" in cm): 3

7.00E-05
Enter the soil texture-structure category (enter one of the below numbers): 2

Steady State Rate of Water Level Change ("R" in cm/min): 0.0030 Steady State Rate of Water Level Change ("R" in cm/min): 0.0120
Res Type 35.22 Res Type 35.22

H 5 H 10
a 3 0.04 a 3 0.04 0.04

H/a 1.667 H/a 3.33333
a* 0.04 0.842059 a* 0.04 1.290234 Steady State Rate of Water Level Change ("R1" in cm/min): 0.0030

C0.01 0.809 0.001761 C0.01 1.21841 0.007044
C0.04 0.842 C0.04 1.29023 Steady State Rate of Water Level Change ("R2" in cm/min): 0.0120
C0.12 0.803 1.53E-06 cm/sec C0.12 1.28754 4.07E-06 cm/sec
C0.36 0.803 9.21E-05 cm/min C0.36 1.28754 2.44E-04 cm/min 0.000108

C 0.842 1.53E-08 m/sec C 1.29023 4.07E-08 m/ses
R 0.003 3.63E-05 inch/min R 0.012 9.60E-05 inch/min
Q 0.002 6.04E-07 inch/sec Q 0.00704 1.60E-06 inch/sec 0.000432
pi 3.142 pi 3.1415

3.84E-05 1.02E-04 1.290234

Res Type: 2.16 1.629144
H1/a: 3.333333
H2/a: 5 0.003999

C1-0.01: 1.21841
C2-0.01: 1.518269 0.003366
C1-0.04: 1.290234
C2-0.04: 1.629144 0.064804
C1-0.12: 1.287543
C2-0.12: 1.666893 0.037264
C1-0.36: 1.287543
C2-0.36: 1.666893 1.02E-06 cm/sec

6.13E-05 cm/min
1.02E-08 m/sec
2.42E-05 inch/min
4.03E-07 inch/sec

-9.10E-06

Guelph Permeameter Calculations
Head #1 Head #2 Two Head MethodAverage

r.leduc
Text Box
Hole 1C



Input

Result

Support: ali@soilmoisture.com

Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 2.58E-06 cm/sec Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1
Enter water Head Height ("H" in cm): 15 Enter water Head Height ("H" in cm): 20 1.55E-04 cm/min

Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 2.58E-08 m/s Enter the first water Head Height ("H1" in cm): 15
6.10E-05 inch/min Enter the second water Head Height ("H2" in cm): 20

Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 1.02E-06 inch/sec
Enter the Borehole Radius ("a" in cm): 3

2.15E-05
Enter the soil texture-structure category (enter one of the below numbers): 3

Steady State Rate of Water Level Change ("R" in cm/min): 0.0030 Steady State Rate of Water Level Change ("R" in cm/min): 0.0120
Res Type 35.22 Res Type 35.22

H 15 H 20
a 3 0.12 a 3 0.12 0.12

H/a 5 H/a 6.66667
a* 0.12 1.666893 a* 0.12 1.980192 Steady State Rate of Water Level Change ("R1" in cm/min): 0.0030

C0.01 1.518 0.001761 C0.01 1.7546 0.007044
C0.04 1.629 C0.04 1.90307 Steady State Rate of Water Level Change ("R2" in cm/min): 0.0120
C0.12 1.667 1.31E-06 cm/sec C0.12 1.98019 3.86E-06 cm/sec
C0.36 1.667 7.84E-05 cm/min C0.36 1.98019 2.31E-04 cm/min 0.000108

C 1.667 1.31E-08 m/sec C 1.98019 3.86E-08 m/ses
R 0.003 3.09E-05 inch/min R 0.012 9.11E-05 inch/min
Q 0.002 5.15E-07 inch/sec Q 0.00704 1.52E-06 inch/sec 0.000432
pi 3.142 pi 3.1415

1.09E-05 3.21E-05 1.666893

Res Type: 2.16 1.980192
H1/a: 5
H2/a: 6.666667 0.003452

C1-0.01: 1.518269
C2-0.01: 1.754604 0.003075
C1-0.04: 1.629144
C2-0.04: 1.903071 0.073121
C1-0.12: 1.666893
C2-0.12: 1.980192 0.04939
C1-0.36: 1.666893
C2-0.36: 1.980192 9.56E-07 cm/sec

5.73E-05 cm/min
9.56E-09 m/sec
2.26E-05 inch/min
3.76E-07 inch/sec

-1.34E-05

Guelph Permeameter Calculations
Head #1 Head #2 Two Head MethodAverage

r.leduc
Text Box
Hole 2A



Input

Result

Support: ali@soilmoisture.com

Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 3.19E-05 cm/sec Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1
Enter water Head Height ("H" in cm): 5 Enter water Head Height ("H" in cm): 10 1.91E-03 cm/min

Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 3.19E-07 m/s Enter the first water Head Height ("H1" in cm): 5
7.53E-04 inch/min Enter the second water Head Height ("H2" in cm): 10

Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 1.26E-05 inch/sec
Enter the Borehole Radius ("a" in cm): 3

2.66E-04
Enter the soil texture-structure category (enter one of the below numbers): 3

Steady State Rate of Water Level Change ("R" in cm/min): 0.0240 Steady State Rate of Water Level Change ("R" in cm/min): 0.0600
Res Type 35.22 Res Type 35.22

H 5 H 10
a 3 0.12 a 3 0.12 0.12

H/a 1.667 H/a 3.33333
a* 0.12 0.803154 a* 0.12 1.287543 Steady State Rate of Water Level Change ("R1" in cm/min): 0.0240

C0.01 0.809 0.014088 C0.01 1.21841 0.03522
C0.04 0.842 C0.04 1.29023 Steady State Rate of Water Level Change ("R2" in cm/min): 0.0600
C0.12 0.803 2.56E-05 cm/sec C0.12 1.28754 3.82E-05 cm/sec
C0.36 0.803 1.54E-03 cm/min C0.36 1.28754 2.29E-03 cm/min 0.000864

C 0.803 2.56E-07 m/sec C 1.28754 3.82E-07 m/ses
R 0.024 6.05E-04 inch/min R 0.060 9.01E-04 inch/min
Q 0.014 1.01E-05 inch/sec Q 0.03522 1.50E-05 inch/sec 0.00216
pi 3.142 pi 3.1415

2.14E-04 3.18E-04 0.803154

Res Type: 2.16 1.287543
H1/a: 1.666667
H2/a: 3.333333 0.004956

C1-0.01: 0.809485
C2-0.01: 1.21841 0.003972
C1-0.04: 0.842059
C2-0.04: 1.290234 0.055692
C1-0.12: 0.803154
C2-0.12: 1.287543 0.024148
C1-0.36: 0.803154
C2-0.36: 1.287543 4.30E-06 cm/sec

2.58E-04 cm/min
4.30E-08 m/sec
1.02E-04 inch/min
1.69E-06 inch/sec

-4.04E-06

Guelph Permeameter
Head #1 Head #2 Two Head MethodAverage

r.leduc
Text Box
Hole 2B



Location Depth of
hole (cm)

Refusal
(inches)

5 cm head 10 cm head 15 cm head 20 cm head Kfs (cm/s) Φm (cm2/min)
Infiltration

Rate
(mm/hour)

Infiltration
Rate (with

safety factor
3.5)

(total extent of
hole + auger
depth), cm Notes*

Hole1A 100 N/A X 120
Only used Kfs readings from
the 'Average' column for all

Hole 1A 100 N/A X 120
Hole1B 200 N/A X 220
Hole 1B 200 N/A X 220
Hole 1C 60 N/A X 70
Hole 1C 60 N/A X 70
Hole 2A 200 N/A X 220
Hole 2A 200 N/A X 220
Hole 2B 100 N/A X 110
Hole 2B 100 N/A X 110

Ratio 1.62
Corresponding Safety Factor 3.5

6.33

5.00

5.08

4.97

9.74

6.38E-06

2.66E-04

2.15E-05

7.00E-07

2.64E-06 2.20E-05

5.32E-05 22.15

17.49

17.77

17.38

34.07

2.80E-06

2.58E-06

3.19E-05



 
 
 

 

 
 

 

 

 

 

 

 

 

 

APPENDIX F 

QUALITY CONTROL CALCULATIONS 

 



Treatment Goal:

Selected Parameters: 80% TSS 90%

Selected Unit:

m³

Notes:

0.78

FD-5HC 93.0% >90%

Site Elevations:

1,200 mm

300 mm

300 mm

Per Site Plan

Per Site Plan

Sediment Storage Capacity (F):

Recommended Sediment Depth 
for Maintenance:

440 mm

95.0%

>90%

>90%

>90%

Max. Pipe Diameter:

Peak Flow Capacity: 510 L/s

Unit Diameter (A):

Inlet Pipe Diameter (B):

Outlet Pipe Diameter (C):

Height, T/G to Outlet Invert (D):

Height, Outlet Invert to Sump (E):

Oil Storage Capacity (G):

Rim Elevation:

Inlet Pipe Elevation:

Outlet Pipe Elevation:

600 mm

Per Site Plan

Rational C:

Rainfall Station:

Peak Flowrate:

0.83

Removal efficiencies are based on NJDEP Test Protocols and independently verified.   

All units supplied by ADS have numerous local, provincial, and international certifications 
(copies of which can be provided upon request).  The design engineer is responsible for 
ensuring compliance with applicable regulations.  

97.0%

TSS Removal Volume Treated

FD-8HC

FD-4HC 90.0%

FD-6HC

FD-4HC

Summary of Results

Ottawa, ONT

510 L/s

Particle Size Distribution: Fine

Model

FD-4HC Specification

-

1515 mm

723 L

June 28, 2023

Page 1 of 2

0.5598 ha

88%

Consulting Engineer:

Location:

Sizing Completed By: Email:

Site Details

Site Area:

158 Cardevco Road

Shade Group Inc.

Carp, Ontario 

haider.nasrullah@adspipe.com

Project Name:

Haider Nasrullah

Enhanced (MOE)

Volume % Impervious:

Treatment Requirements

ADS OGS Sizing Summary



PLAN VIEW

5

1. MANHOLE WALL AND SLAB

THICKNESSES ARE NOT TO

SCALE.

2. CONTACT HYDRO

INTERNATIONAL FOR A BOTTOM

OF STRUCTURE  ELEVATION

PRIOR TO SETTING FIRST

DEFENSE MANHOLE.

3. CONTRACTOR TO CONFIRM

RIM, PIPE INVERTS, PIPE DIA.

AND PIPE ORIENTATION PRIOR

TO RELEASE OF UNIT  TO

FABRICATION.

PRODUCT SPECIFICATION:

1. PEAK HYDRAULIC FLOW: 18.0 cfs (510 l/s)

2. MIN SEDIMENT STORAGE CAPACITY: 0.7 cu. yd. (0.5 cu. m.)

3. OIL STORAGE CAPACITY: 191 gal. (723 liters)

4. MAXIMUM INLET/OUTLET PIPE DIAMETERS: 24 in. (600 mm)

5. THE TREATMENT SYSTEM SHALL USE AN INDUCED VORTEX TO

    SEPARATE POLLUTANTS FROM STORMWATER RUNOFF.

6. FOR MORE PRODUCT INFORMATION INCLUDING REGULATORY ACCEPTANCES, PLEASE VISIT

 https://hydro-int.com/en/products/first-defense

GENERAL NOTES:

1. General Arrangement drawings only. Contact Hydro International for site specific drawings.

2. The diameter of the inlet and outlet pipes may be no more than 24".

3. Multiple inlet pipes possible (refer to project plan).

4. Inlet/outlet pipe angle can vary to align with drainage network (refer to project plan.s)

5. Peak flow rate and minimum height limited by available cover and pipe diameter.

6. Larger sediment storage capacity may be provided with a deeper sump depth.

4

1

PARTS LIST

DESCRIPTIONSIZE (mm)SIZE (in)QTYITEM

I.D. PRECAST MANHOLE12004811

INTERNAL COMPONENTS

(PRE-INSTALLED)

12

FRAME AND COVER (ROUND)7503013

OUTLET PIPE (BY OTHERS)600 (MAX)24 (MAX)14

INLET PIPE (BY OTHERS)600 (MAX)24 (MAX)15

A A

SECTION A-A

1

3 2 4

2

PIPE ELEV: 4.97 ft [1.515 m] (MINIMUM)

T.O.S ELEV.: 8.07 ft [2.460 m] (MINIMUM)

 [2.765 m]

SUMP ELEV: .00 ft [.000 m]

5

HYDRO FRAME AND

COVER (INCLUDED)
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158 Cardevco Road

Shade Group Inc.

Carp, Ontario 

Notes:

(1)

(2)

(3)

100.00 0.7% 66.2% 0.5%

150.00 0.1% 63.7% 0.0%

40.00 1.2% 72.1% 0.8%

50.00 0.5% 70.6% 0.4%

FD-4HC

Removal Efficiency(2)

10.00 2.6% 82.0% 2.1%

0.0%200.00 0.0% 62.1%

Rainfall Data: 1960:2007, HLY03, Ottawa, ONT, 6105976 & 6105978.

Based on third party verified data and appoximating the removal of a PSD similar to the STC Fine 
distribution

Rainfall adjusted to 5 min peak intensity based on hourly average.

>90%Total Runoff Volume Treated:

Total Net Annual Removal Efficiency: 90.0%

20.00 9.2% 76.9% 7.1%

30.00 2.6% 74.0% 1.9%

7.00 4.5% 84.8% 3.8%

8.00 3.1% 83.7% 2.6%

9.00 2.3% 82.8% 1.9%

4.50 1.2% 88.3% 1.0%

5.00 5.5% 87.5% 4.8%

6.00 4.3% 86.0% 3.7%

3.00 1.5% 91.7% 1.4%

3.50 8.5% 90.4% 7.7%

4.00 5.4% 89.3% 4.8%

1.50 14.2% 97.8% 13.9%

2.00 14.1% 95.2% 13.4%

2.50 4.2% 93.3% 3.9%

% %

0.50 0.1% 100.0% 0.1%

1.00 14.1% 100.0% 14.1%

mm/hr %

Fraction of 

Rainfall(1)Rainfall Intensity(1) Weighted Net-Annual 
Removal Efficiency

Project Name:

Consulting Engineer:

Location:

Page 2 of 2

Net Annual Removal Efficiency Summary:  FD-4HC
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Verification Statement 

 
 
 
 
 

Hydro International First Defense® HC Oil Grit Separator  
Registration number: (V-2018-10-01) 

Date of issue: 2018-October-15 (rev 2019-02-01) 
 

Technology type 
 
Oil Grit Separator  
 

Application 
Technology to remove oil, sediment, trash and debris from 
stormwater and snowmelt runoff as well as other pollutants that 
attach to sediment particles, such as nutrients and metals 
 

Company  Hydro International 
Address 94 Hutchins Drive, Portland, Maine 

USA 04102 
Phone +1-207-756 6200 

Website https://www.hydro-int.com 

E-mail dscott@hydro-int.com 
 
Verified Performance Claims 
 
The Hydro International First Defense® High Capacity (HC) Oil Grit Separator (OGS) was tested by 
Good Harbour Laboratories Inc. (GHL), Mississauga, Ontario, Canada in 2018. The performance 
test results were verified by Toronto and Region Conservation Authority (TRCA), Vaughan, Ontar-
io, Canada following the requirements of ISO 14034:2016 and the VerifiGlobal Performance Verifi-
cation Protocol. The following performance claims were verified: 
 
Capture test1: 
With a false floor set to 50% of the manufacturer’s recommended maximum sediment storage 
depth and an influent test sediment concentration of 200 mg/L, the First Defense® HC OGS device 
removes 67, 60, 55, 50, 45, 45, and 41 percent of influent sediment by mass at surface loading 
rates of 40, 80, 200, 400, 600, 1000, and 1400 L/min/m2, respectively.   
 
Scour test1:  
With 10.2 cm (4 inches) of test sediment pre-loaded onto a false floor reaching 50% of the manu-
facturer’s recommended maximum sediment storage depth, the First Defense® HC OGS device 
generates adjusted effluent2 concentrations of 0, 0, 11, 2, and 0 mg/L at 5-minute duration surface 
loading rates of 200, 800, 1400, 2000, and 2600 L/min/m2, respectively. 
 
  
                                                
1 The claims can be applied to other units smaller or larger than the tested unit as long as the untested units meet the scaling rule 
specified in the Procedure for Laboratory of Testing of Oil Grit Separators (Version 3.0, June 2014) 
2 The effluent suspended sediment concentration is adjusted based on the background concentration and the smallest 5% of parti-
cles captured during the 40 L/min/m2 sediment capture test (see Table 2) 
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Technology Application 
 
The First Defense® HC (FDHC) Oil Grit Separator can be used as a stand-alone stormwater treat-
ment technology, depending on water quality objectives, or as a pretreatment component in a 
treatment train when higher TSS removals are required and polishing or volume reduction best 
management practices (BMPs), such as infiltration or bio-infiltration, are installed downstream. 
FDHC applications include: stormwater treatment at the point of entry into the drainage line; sites 
constrained by space, topography or drainage profiles with limited slope and depth of cover; retrofit 
installations where stormwater treatment is placed on or tied into an existing storm drain line; pre-
treatment for filters, infiltration, other sedimentation BMPs and storage.  
 
 
Technology Description 
 
The Hydro International First Defense® HC (FDHC) is an Oil Grit Separator designed to remove oil, 
sediment, trash and debris from stormwater and snowmelt runoff as well as other pollutants that 
attach to sediment particles, such as nutrients and metals.  The patented flow modifying internal 
components are designed to be inserted into standard precast concrete manholes where they col-
lect and treat runoff as part of the drainage system (Figure 1).   
 
Flow entering the manhole via an inlet pipe or inlet grate is diverted into a vortex chamber beneath 
a separation module that includes both inlet/outlet chutes and bypass weirs.  The internal bypass 
weirs divert flows greater than the maximum design treatment flow rate over the separation module 
and away from the vortex chamber where oil, sediment, debris and attached pollutants are accu-
mulating.  This function prevents high velocities from re-suspending previously captured pollutants 
during large storm events. The FDHC can be designed and sized to function effectively in either 
online or offline configurations.  
 
 
Figure 1:  Hydro International First Defense® HC Oil Grit Separator 
 

 
 
The test unit was 1.2 m (4 foot) in diameter with a 1.51 m (59 5/8 inches) sump depth measured 
from the outlet invert to the floor of the unit.  The effective treatment area (also known as the effec-
tive sedimentation area) is 1.2 m2 (12.6 ft2). The maximum sediment storage depth is 0.457 m (18 
inches).  
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Description of Test Procedure 
 
The test data and results for this verification were obtained from independent testing conducted on 
a 1.2 m (48 inch) diameter Hydro International First Defense® HC OGS device, in accordance with 
the Procedure for Laboratory Testing of Oil-Grit Separators (Version 3.0, June 2014). The laborato-
ry test procedure was originally prepared by the Toronto and Region Conservation Authority 
(TRCA) in association with a 31 member advisory committee from various stakeholder groups. 
 
 
Verification Results 
 
Toronto and Region Conservation Authority verified the performance test data and other infor-
mation pertaining to the First Defense® HC Oil Grit Separator.  A Verification Plan was prepared to 
guide the verification process based on the requirements of ISO 14034:2016 and the VerifiGlobal 
Performance Verification Protocol. 
 
The test sediment consisted of ground silica (1 – 1000 micron) with a specific gravity of 2.65, uni-
formly mixed to meet the particle size distribution specified in the testing procedure. The Procedure 
for Laboratory Testing of Oil Grit Separators requires that the three sample average of the test sed-
iment particle size distribution (PSD) meet the specified PSD percent less than values within a 
boundary threshold of 6%, and a median particle size no greater than 75 µm.  Comparison of the 
individual sample and average test sediment PSD to the specified PSD shown in Figure 2 indicates 
that the test sediment used for the capture and scour tests met this condition.  The median particle 
size was 73 µm. Samples from test sediment batches used for each run met the specified PSD 
within the required tolerance thresholds.  
 
 
Figure 2 - The three sample average particle size distribution (PSD) of the test sediment 
used for the capture and scour test compared to the specified PSD 
 

 
 
The capacity of the device to retain sediment was determined at seven surface loading rates using 
the modified mass balance method. This method involved measuring the mass and particle size 
distribution of the injected and retained sediment for each test run. Performance was evaluated 
with a false floor simulating the technology filled to 50% of the manufacturer’s recommended max-
imum sediment storage depth. The test was carried out with clean water that maintained a sedi-
ment concentration below 20 mg/L.  Based on these conditions, removal efficiencies for individual 
particle size classes and for the test sediment as a whole were determined for each of the tested 
surface loading rates (Table 1).  
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In some instances, the removal efficiencies were above 100% for certain particle size fractions. 
These discrepancies are not unique to any one test laboratory and are attributed to errors relating 
to the blending of sediment, collection of representative samples for laboratory submission, and 
laboratory analysis of PSD. Due to these errors, caution should be exercised in applying the re-
moval efficiencies by particle size fraction for the purposes of sizing the tested device (see Bulletin 
# CETV 2016-11-0001). The results for “all particle sizes by mass balance” (see Table 1) are 
based on measurements of the total injected and retained sediment mass, and are therefore not 
subject to blending, sampling or PSD analysis errors. 
 
 
Table 1 - Removal efficiencies (%) of the First Defence HC at specified surface loading rates 
 
Particle size 
fraction (µm) 

Surface loading rate (L/min/m2) 
40 80 200 400 600 1000 1400 

>500 100* 100* 100* 81 72 86 80 
250 - 500 100* 97 99 100* 100* 59 88 
150 - 250 100* 91 95 93 47 100* 84 
105 - 150 96 89 94 89 90 70 75 
75 - 105 100* 90 95 77 -20** 100 51 
53 - 75 74 100* 97 62 100* 46 37 
20 - 53 60 33 10 5 4 0 0 
8 - 20 29 16 8 3 3 1 1 
5 – 8 8 5 8 4 4 4 3 
<5 5 3 0 0 0 3 3 

All particle sizes 
By mass balance 66.5 59.9 55.4 50.2 44.9 45.2 40.5 
* Removal efficiencies were calculated to be above 100%. Calculated values ranged between 101 and 184% (aver-
age 115%).  See text and Bulletin # CETV 2016-11-0001 for more information. 
** An outlier in the retained sediment sample sieve data resulted in negative removal for this size fraction.  The outlier 
at the 75 um particle size is shown in Figure 3. 
 
 
Figure 3 - Particle size distribution of sediment retained in the First Defense HC in relation 
to the injected test sediment average 
 

 
 
Figure 3 compares the particle size distribution (PSD) of the three sample average of the test sed-
iment to the PSD of the sediment retained by the FDHC device at each of the tested surface load-
ing rates.  As expected, the capture efficiency for fine particles was generally found to decrease as 
surface loading rates increased, particularly in the 40 to 400 L/min/m2 range. 
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Table 2 shows the results of the sediment scour and re-suspension test for the First Defense® HC 
unit. The scour test involved preloading 10.2 cm (4 inches) of fresh test sediment into the sedimen-
tation sump of the device.  The sediment was placed on a false floor to mimic a device filled to 50% 
of the maximum recommended sediment storage depth.  Clean water was run through the device 
at five surface loading rates over a 30 minute period.  Each flow rate was maintained for 5 minutes 
with a one minute transition time between flow rates.  Effluent samples were collected at one mi-
nute sampling intervals and analyzed for Suspended Sediment Concentration (SSC) and PSD by 
recognized methods.  The effluent samples were subsequently adjusted based on the background 
concentration of the influent water. The smallest 5% of particles captured during the 40 L/min/m2 
sediment capture test (13.5 µm in this case) was used to further adjust the effluent sediment con-
centrations, as per the method described in Bulletin # CETV 2016-09-0001. Results showed aver-
age adjusted effluent sediment concentrations below 11 mg/L at all surface loading rates.  Effluent 
concentrations would be expected to decrease at higher flow rates since bypass over the insert 
bypass weirs was observed to begin at 1,032 L/min/m2.  
 

 

Table 2 - Scour test adjusted effluent sediment concentration at each surface loading rate 
 

Run 

Surface loading 
rate 

(L/min/m2) 
Run time 

(min) 

Background sam-
ple concentration 

(mg/L) 

Average adjusted effluent 
suspended sediment con-

centration (mg/L)* 

1 200 1:00 – 6:00 0.8 0 

2 800 7:00 – 12:00 1.0 0 

3 1400 13:00 – 18:00 1.1 10.6 

4 2000 19:00 – 24:00 2.8 2.4 

5 2600 25:00 – 30:00 6.6 0 

*The effluent suspended sediment concentration is adjusted based on the background concentration and the smallest 
5% of particles captured during the 40 L/min/m2 sediment capture test, as per the method described in Bulletin # 
CETV 2016-09-0001. 
 
 
Variances from the Procedure 
 
Minor variances from the Procedure for Laboratory Testing of Oil-Grit Separators used as the basis 
of testing for this verification were as follows: 
 
1. The Procedure states that the tested device “must be a full scale commercially available de-
vice with the same configuration and components as would be typical for an actual installation.”  
The unit tested for this verification had the same internal components as would be typical for a 
commercial installation, but the internal components were placed inside a structure constructed of 
composite materials, rather than a manhole made of concrete, the latter of which is typical for most 
installations.  The dimensions of the structure were the same as would have been the case had the 
manhole been concrete.  The use of alternate materials for the structure was not believed to signif-
icantly affect system performance.  
 
2. As part of the capture test, evaluation of the 40 and 80 L/min/m2 surface loading rate was 
split into 3 and 2 parts, respectively. The test was conducted in parts because of the long duration 
(i.e. over 10 hours) needed to feed the required minimum 11.3 kg of test sediment into the unit.  At 
the end of the first and second parts of the test, the flow rates were gradually decreased to prevent 
capture of particles that would have been washed out under normal circumstances. The require-
ment to split the test into parts was not anticipated in the Procedure for Laboratory Testing of Oil-
Grit Separators, but has been a common feature of testing at the 40 L/min/m2 surface loading rate. 
Conducting the test in two parts for the 80 L/ min/m2 surface loading rate is less common. The test-
ing did not assess the significance of the breaks, however, the test laboratory and verifier do not 
believe that the breaks significantly affected the test results. 
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3. During the sediment scour test, the flow rate coefficient of variation (COV) at the 200 
L/min/m2 surface loading rate of 0.045 slightly exceeded the target COV of 0.04.  The average flow 
rate during the test remained within ±10% of the target flow rate. 
 
 
Quality assurance 
 
Performance testing and verification of the First Defense® HC Oil Grit Separator were performed in 
accordance with the requirements of ISO 14034:2016 and the VerifiGlobal Performance Verifica-
tion Protocol. The verifier, Toronto and Region Conservation Authority, has confirmed that quality 
assurance requirements were addressed throughout the performance testing process and in the 
generation of performance test results. This includes reviewing all data sheets and data down-
loads, as well as overall management of the test system, quality control and data integrity. 
 
 
Verification Summary  
 
In summary, the First Defense® HC Oil Grit Separator is designed to remove oil, sediment, trash 
and debris from stormwater and snowmelt runoff as well as other pollutants that attach to sediment 
particles, such as nutrients and metals. Verification of performance claims for the Hydro Interna-
tional First Defense® HC Oil Grit Separator was conducted by Toronto and Region Conservation 
Authority based on independent third-party performance test results provided by Good Harbour 
Laboratories, as well as additional information provided by Hydro International. Table 3 summariz-
es the verification results in relation to the technology performance parameters that were identified 
to determine the efficacy of the First Defense® HC Oil Grit Separator. 
 
 
Table 3 - Summary of Verification Results Against Performance Parameters  
 

Performance Parameter Verified Performance 
Sediment Removal Rate The sediment removal rate of the FDHC is dependent upon flow rate, 

particle density and particle size. Removal efficiency decreased with 
increasing surface loading rate from 67% at 40 L/min/m2  to 41% at 
1400 L/min/m2.  The weighted average removal efficiency achieved 
by the unit will vary depending on the rainfall distribution of the juris-
diction in which it is installed, and site characteristics. 
 

Sediment Scour When pre-loaded with sediment with a particle size distribution 
matching that of the feed sediment used in the sediment capture test, 
the FDHC generated effluent suspended solids concentrations of less 
than 11 mg/L at surface loading rates ranging from 200 to 2600 
L/min/m2.  
 

Bypass flow rate The flow rate at which bypass occurs will vary based on model size.  
For the 1.2 m (4 foot) diameter test unit, the flow rate at which bypass 
occurred over the insert bypass weirs was 1238 L/min (327 gpm). 
 

Head loss The loss of hydraulic head across the FDHC was determined by 
measuring the water elevation difference between the inlet and outlet 
sides of the insert. Head loss may vary based on model size. For the 
tested unit the head loss ranged from 2 mm (0.08 inches) at 93.5 
L/min (12.3 gpm) to 100 mm (3.94 inches) at 1238 L/min (327 gpm) 
when bypass was observed to occur. At 327 gpm, when bypass oc-
curred, the depth of the water was 177 mm upstream and 77 mm 
downstream for a difference of 100 mm (3.94 inches). The highest 
water elevation difference was 111mm (4.37 inches) at a flow rate of 
1635 L/min (431.8 gpm), after which head loss declined up to the 
maximum measured flow rate of 3036 L/min (801.9 gpm). 
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What is ISO 14034? 
 
The purpose of environmental technology verification is to provide a credible and impartial account 
of the performance of environmental technologies. Environmental technology verification is based 
on a number of principles to ensure that verifications are performed and reported accurately, clear-
ly, unambiguously and objectively. The International Organization for Standardization (ISO) stand-
ard for environmental technology verification (ETV) is ISO 14034, which was published in Novem-
ber 2016.  
 
 
Benefits of ETV 
 
ETV contributes to protection and conservation of the environment by promoting and facilitating 
market uptake of innovative environmental technologies, especially those that perform better than 
relevant alternatives. ETV is particularly applicable to those environmental technologies whose 
innovative features or performance cannot be fully assessed using existing standards. Through the 
provision of objective evidence, ETV provides an independent and impartial confirmation of the 
performance of an environmental technology based on reliable test data. ETV aims to strengthen 
the credibility of new, innovative technologies by supporting informed decision-making among in-
terested parties. 
 
For more information on the First Defense® 
HC Oil Grit Separator, contact: 
 

For more information on VerifiGlobal, contact: 

Hydro International 
94 Hutchins Drive, Portland, Maine USA 
04102 
t: +1-207-756 6200  
e: dscott@hydro-int.com 
w: www.hydro-int.com  

VerifiGlobal c/o ETA-Danmark A/S 
Göteborg Plads 1, DK-2150 Nordhaven 
t: +45 7224 5900   
e: info@verifiglobal.com 
w: www.verifiglobal.com 
 
 

Signed for Hydro International: 
 

Original signed by: 
David Scott 

 
David Scott 

Technical Product Manager, 
Americas Stormwater 

Signed for VerifiGlobal: 
 

Original signed by: 
Thomas Bruun 

Thomas Bruun, Managing Director 
 

Original signed by: 
John Neate 

John Neate, Managing Director 
 

 
 

NOTICE: Verifications are based on an evaluation of technology performance under specific, predetermined 
operational conditions and parameters and the appropriate quality assurance procedures. VerifiGlobal and 
the Verification Expert, Toronto and Region Conservation Authority, make no expressed or implied warranties 
as to the performance of the technology and do not certify that a technology will always operate as verified. 
The end user is solely responsible for complying with any and all applicable regulatory requirements. Mention 
of commercial product names does not imply endorsement. 
 
VerifiGlobal and the Verification Expert, Toronto and Region Conservation Authority, provide the verification 
services solely on the basis of the information supplied by the applicant or vendor and assume no liability 
thereafter. The responsibility for the information supplied remains solely with the applicant or vendor and the 
liability for the purchase, installation, and operation (whether consequential or otherwise) is not transferred to 
any other party as a result of the verification. 



 
 
 

 

 
 

 

 

 

 

 

 

 

APPENDIX G 

DOWNSTREAM ROADSIDE DITCH CAPACITY REVIEW 



Whelan Truck Repair Inc.
158 Cardevco Road

Total Area (m2) 22092

Industrial Lots (m2) 17092
Runoff Coefficient (C) 0.50

Road (m2) 2000 *500m x 4m wide
Runoff Coefficient (C) 0.90
Gravel Shoulder (m2) 750 *500m x 1.5m wide

Runoff Coefficient (C) 0.60
Grass Lined Ditch (m2) 2250 *500m x (10m - 4m - 1.5m)
Runoff Coefficient (C) 0.20

Weighted Runoff Coefficient (C)* 0.51

Overland Flow Length 57 m
Overland Slope 2 % (Assumed)

Time of Concentration (Tc) 12 min (Airport Formula)

Ditch Flow Length 500 m
Ditch Slope 0.5 % (Assumed)

Velocity 0.35 m/s
Time of Concentration (Tc) 24 min

Cumulative Tc 36 min

Weighted Runoff Coefficient (C) 0.51

Total Area (ha) 2.21
Time of Concentration (min) 36
Intensity (mm/hr) - 100-Year 82

Peak Flow (L/s) - 100-Year 312
*Includes restricted runoff rate for 158 Cardevco 

Downstream Roadside Ditch Capacity Review
Whelan Truck Repair Inc.

Runoff Coefficient

Peak Flow 

Time of Concentration

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

Downstream Roadside Ditch Capacity Review
Whelan Truck Repair Inc.

Ditch Invert = 116.06 m
Edge of Shoulder Elev = 116.82 m

Top of Slope Elev = 116.35 m *backslope at PL
Max available ponding = 0.29 m *Per backslope elevation at PL

Fore Slope = 21                %
Back Slope = 6                  % *Calculated to PL

Rougness Coeff 0.03
Channel Slope 0.52 %

Area 0.92 m2

Wetted Perimeter 6.41 m
R 0.14 m
Q 611 L/s

As the maximum available capacity of the roadside ditch in front of 164 Cardevco Road is greater than the anticipated 
100-year peak flow, capacity of the immediate downstream system is not anticipated to be a concern.

Ditch Capacity - Front of 164 Cardevco Road

November 25, 2024



 
 
 

 

 
 

 

 

 

 

 

 

 

APPENDIX H 

SIDEYARD SWALE CAPACITY REVIEW 
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Whelan Truck Repair Inc.
158 Cardevco Road

Runoff Coefficient

2-10 Year 100-Year
Total Area (m2)

Grass (m2)
Runoff Coefficient (C) 0.20 0.25

Gravel (m2)
Runoff Coefficient (C) 0.60 0.75

Asphalt/Roof (m2)
Runoff Coefficient (C) 0.90 1.00

Weighted Runoff Coefficient (C) 0.56 0.69

Peak Flow - Input Data

2-10 Year 100-Year

Weighted Runoff Coefficient (C) 0.56 0.69

Total Area (ha)
Time of Concentration (min)

Intensity (mm/hr) - 2-Year
Intensity (mm/hr) - 5-Year

Intensity (mm/hr) - 10-Year
Intensity (mm/hr) - 100-Year

Peak Flow - Results

Peak Flow (L/s) - 2-Year
Peak Flow (L/s) - 5-Year

Peak Flow (L/s) - 10-Year
Peak Flow (L/s) - 100-Year

Side Yard Swale - 158/164 Cardevco Road 
Peak Flow Rate Analysis

112

53
62

39

122
179

77
104

0.33
10

308

2415

3261
538

November 25, 2024



Whelan Truck Repair Inc.
158 Cardevco Road

116.42 m
117.10 m
116.60 m

0.18 m
10.7                             %

5.6                               %

0.03
0.52 %
0.41 m2

4.59 m
0.09 m
197 L/s

116.29 m
117.25 m
116.50 m

0.21 m
33.0                             %

5.7                               %

0.03
0.52 %
0.47 m2

4.56 m
0.10 m
253 L/s

R

Rougness Coeff
Channel Slope

Ditch Invert =
Top of Slope Elev 158 Cardevco = 

Midpoint of 158/164 Cardevco

Side Yard Swale - 158/164 Cardevco Road 
Full Flow Capacity Analysis

Top of Slope Elev 164 Cardevco = 
Max available ponding =

Side Slope 158 = 
Side Slope 164 = 

U/S Limits of 158/164 Cardevco

As the full flow capacity of the side yard swale between 164 and 158 Cardevco Road is greater than the anticipated 
100-year peak flow from the contributing area, the swale is considered to have adequate conveyance capacity. 

Area
Wetted Perimeter

R
Q

Ditch Invert =
Top of Slope Elev 158 Cardevco = 
Top of Slope Elev 164 Cardevco = 

Max available ponding =
Side Slope 158 = 
Side Slope 164 = 

Rougness Coeff

Q

Channel Slope
Area

Wetted Perimeter

November 25, 2024
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ENGINEERING DESIGN DRAWINGS 
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