
   

 
 
 
 
 
 

 
 

APEX SOUTH BUSINESS CENTRE 

35 SAPPERS RIDGE 

               CITY OF OTTAWA 

 

 

SERVICING AND STORMWATER  

MANAGEMENT REPORT 

 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: 
 

NOVATECH ENGINEERING CONSULTANTS LTD. 

Suite 200, 240 Michael Cowpland Drive 
Kanata, Ontario 

K2M 1P6 
 

February 2014 
 

 
 

Ref: R$2013$039 
Novatech File No. 112034 



 

 

M:\2012\112034\DATA\REPORTS\2014FEB10�DEVELOPMENT SERVICING STUDY  SWM.DOCX 
 

 
 
 

 
February 11, 2014  
 
           BY HAND 
City of Ottawa 
Planning and Growth Management Department 
4th Floor 
110 Laurier Avenue West 
Ottawa, ON K1P 1J1 
 
Attention:  Mr. Jeff McEwen 

Program Manager, Development Review Process (Rural) 
 
Dear Mr. McEwen, 
 
Re: Servicing and Stormwater Management Report  
 Apex South Business Centre  

35 Sappers Ridge 
 Our File No.:  112034 

 
Please find enclosed the ‘Servicing and Stormwater Management Report’ (February 2014) for the 
above noted project. This report addresses the approach to site servicing and stormwater 
management for the subject property and is submitted in support of an application for Site Plan 
approval.  
 
Should you have any questions or require additional information, please contact the undersigned. 

Yours truly, 

NOVATECH ENGINEERING CONSULTANTS LTD. 
 
 

 
 
 
Lisa Bowley, P. Eng. 
Project Engineer                       
 
 
cc:  Michael Assal � Taplen Commercial Construction (1 copy) 
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1.0 INTRODUCTION 

Novatech Engineering Consultants Ltd. has been retained to complete the servicing, grading 
and stormwater management design for the proposed development of industrial condominiums 
at 35 Sapper Ridge located in the City of Ottawa. This report addresses the servicing aspects of 
the proposed development with respect to water supply, sanitary servicing, storm drainage, 
stormwater management and fire protection and is submitted in support of an application for  
Site Plan approval for the subject property. 

 

1.1 Location and Site Description 

The subject property is part of the Hawthorne Industrial Park located southeast of Hawthorne 
Road and Rideau Road. Refer to Figure 1 ( Key Plan for the subject property’s location.  The 
Hawthorne Industrial Park was developed in 2009 by R.W. Tomlinson Limited. The development 
included road works, stormwater management and utilities.   The majority of the industrial park 
lands are currently vacant. 
 
The subject property is approximately two acres (0.8ha) and is vacant.  The legal description of 
the property is Part 3 and Part 4, Parts of Block 6, on the Registered Plan 4M(1388 and 4R(
26208, in the City of Ottawa.  

 

1.2 City of Ottawa Servicing Study Guidelines for Development Applications 

Servicing Options 
 
The City of Ottawa Servicing Study Guidelines for Development Applications (November 2009) 
requires a Servicing Options Report be completed in accordance with Bill 51 of the City of 
Ottawa Official Plan, in order to review the options for water supply and sanitary servicing.  
Servicing options are addressed in Section 4.0 of this report. 
 
Servicing Study Guideline Checklist 
 
The Servicing Study Guidelines require a Development Servicing Study Checklist to confirm that 
each applicable item is deemed complete and ready for review by City of Ottawa Infrastructure 
Approvals.  A completed checklist is contained in Appendix A.  

 

1.3 Planning Context 

The subject property is designated General Rural Area (3.7.2) in the City of Ottawa Official Plan. 
The intent of the General Rural Area designation is to accommodate a variety of land 
uses, including industrial, that are appropriate for a rural location.  Proposed developments 
should not preclude continued agricultural and non(residential uses, such as farms, rural 
housing, wood lots and forests, small industries, golf courses and small clusters of residential 
and commercial development. The proposed development conforms to these policies of the 
Official Plan.  
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The subject property is zoned RH – Rural Heavy Industrial in the City of Ottawa Zoning By(law 
2008(250. The purpose of the RH Zone is to accommodate a range of heavy industrial uses and 
limited service commercial uses at locations which are neither environmentally sensitive nor in 
close proximity to incompatible land uses.  The proposed development, as well as the 
surrounding industrial subdivision, has been prepared in accordance with the performance 
standards of the RH Zone and the intended uses are to conform to those uses permitted by the 
RH Zone. 
 

1.4 Additional Information 

 
This report should be read in conjunction with the following: 

� Stormwater Management Report ( Hawthorne Industrial Park prepared by JL Richards & 
Associates Ltd. (revised May 2009); 

� Hydrogeological Evaluation ( Proposed Commercial Development prepared by Houle 
Chevrier Engineering (dated August 2013); 

� Geotechnical Investigation ( Proposed Commercial Development prepared by Houle 
Chevrier Engineering (dated May 2013). 

 

2.0 PROPOSED DEVELOPMENT 

The site will be developed with three industrial condominium buildings and will have the 
following features:   

� Buildings (total area 2,295 m2)  
� Asphalt parking lot with 61spaces (2 barrier free) 
� Septic system  
� Private well 
� Fire protection network 
� Surface drainage 

 
The proposed development will have one access from Sapper Ridge, approximately 50(meters 
north of Somme Street. 
 
Refer to the enclosed Grading Plan (112034(GR) for the proposed site layout.  

 

All site works shown on the enclosed engineering plans listed below will be completed as a 
single phase. 

•  Grading Plan (112034(GR) 

•  General Plan of Services (112034(GP) 

•  Septic System Plan (112034(SEP) 

•  Erosion and Sediment Control (112034(ESC) 

•  Detail Sheets (112034(D1 and 112034(D2) 
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3.0 SITE GRADING 

Existing Conditions 
 
The existing property generally slopes in an easterly direction, down from an approximate 
elevation of 93.1m at the southwest corner at Sapper Ridge to an elevation of 92.0m at the 
northeast corner of the site.  The roadside ditch along Sapper Ridge drains north to a 
stormwater management facility previously built to service the developed industrial park. 
 
The site is vacant except for a small stockpile of material and a concrete foundation, both of 
which will be removed by the R.W. Tomlinson Limited prior to any site works. 
 
The on'site soils are generally fill material. The native material is approximately 3.0'metres 
below the existing grade. Refer to the Geotechnical Investigation report for existing subsurface 
conditions. 
 
Proposed Development 
 
On'site drainage will be provided via a combination of sheet drainage and a shallow drainage 
ditch.  The landscaped areas adjacent to the proposed buildings will be graded to provide 
providing positive drainage away from the buildings.  
 
Under existing conditions the site drains to the back and there is no provision for rear yard 
drainage in the overall subdivision design.  Drainage is therefore being redirected to the front 
requiring fill.  Terracing down to original ground will be required around the perimeter of the site 
onto adjacent lands.  The adjacent lands will have the same design constraints.  As discussed 
with the developer it is understood that this temporary terracing of 3:1 (maximum) will be 
permitted.  The terracing will no longer be required once the neighbouring lots are developed. 

Refer to the Grading Plan for details. 

4.0 SITE SERVICING 

4.1 Servicing Options 

Municipal services are not proposed or anticipated for the subject site.  The development is well 
outside the urban boundary for the City of Ottawa and therefore the site will be serviced by 
private wells and wastewater systems (Official Plan ' Section 4.4.2). 
 

4.2 Water Supply 

A new private water well has been drilled to service the proposed buildings and is located north 
of building A1 as shown on the General Plan of Services (112034'GP).  

Refer to the Hydrogeological Evaluation report for water supply details. 



Apex South Business Centre   Servicing and Stormwater Management Report 

 

Novatech Engineering Consultants Ltd.  4 

 

4.3 Sanitary Servicing 

The proposed building will be serviced by a new Class 4 absorption trench septic system that 
will be located within the grassed area west of the proposed buildings.  The proposed septic 
system consists of a septic tank, three Clearstream pre'treatment units, a pump and an area 
bed type absorption system. 
 
The septic system is designed to accommodate domestic flows, including employee washrooms 
and emergency washroom floor drains.  In addition, floor drains in the rear of the buildings will 
be connected to oil and grit separators within the buildings and will outlet to the septic system. 
 
A Septic System Design Brief has been prepared by Novatech Engineering summarizing the 
septic system design and is included in Appendix B for reference only as review will be the 
responsibility of the Ottawa Septic System Office (OSSO).  A separate application will be made 
to the OSSO for a permit for the proposed septic system, as part of the building permit process. 

Refer to the Septic System Plan (112034'SEP) for details. 

5.0 STORMWATER MANAGEMENT 

5.1 Design Criteria 

 
Stormwater management criteria for the site are as described in the Stormwater Management 
Report – Hawthorne Industrial Park prepared by JL Richards & Associates Ltd. Refer to 
Appendix C for excerpts from the JL Richards Stormwater Management Report. 
 
 

Quantity Control 

� The release rate from the overall site shall be limited to a pre'development runoff 
coefficient of C=0.7 for both the 1:5 year and 1:100 year post'development design 
events.  

 
Quality Control 

� Provide an oil and grit separator on'site to achieve a Normal level of protection 
corresponding to a long'term 70% removal of total suspended solids (TSS).  

 
 
Erosion and Sediment Control 

� Provide guidelines to ensure that site preparation and construction is in accordance with 
the current Best Management Practices for Erosion and Sediment Control. 
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5.2 Quantity Control 

Allowable Release Rate 

The JL Richards Stormwater Management Report has specified that the allowable release rate 
from the site be limited to a pre'development runoff coefficient of C=0.7 for both the 1:5 year 
and 1:100 year post'development design events. Therefore the allowable release rates are as 
follows:  
 

Design Storm Runoff Coefficient Allowable Release Rate (L/s) 
1:5 year 0.7 164.0 

1: 100 year 0.7 281.2 
 
Refer to Appendix D for detailed calculations. 
 
Post'Development Conditions 

The development proposal includes the construction of three buildings with an asphalt parking 
lot and the overall runoff coefficient for the site will be 0.84, which is above the allowable runoff 
coefficient of 0.70 specified in the JL Richards Stormwater Management Report.  To meet the 
quantity control criteria, under post'development conditions the flows will be controlled and 
stored on'site via surface storage prior to the runoff entering the existing roadside ditch on 
Sapper’s Ridge.  
 
The site has been subdivided into two catchment areas under post'development conditions.   

 
Area A1 – Direct Runoff 

 

The uncontrolled catchment (Area A1) will outlet uncontrolled to the Sapper’s Ridge roadside 
ditch. The post'development runoff was calculated using the Rational Method to be 6.1 L/s and 
13.2 L/s for the 1:5 year and 1:100 year design events respectively. Refer to Appendix D 
Rational Method calculations. 

Area A2– Controlled Flow 
 

Runoff from the proposed building roofs, parking lot, drive aisles and landscape buffer (Area A2) 
will sheet drain to a perimeter ditch on the south boundary and released at a controlled rate so 
that the overall post'development peak flows from the site do not exceed pre'development 
levels.   
 
The Modified Rational Method was used to determine the storage volume required for this 
catchment area.  Based on a release rate of 240 L/s, the required storage volume for the 1:100 
year design event was calculated to be approximately 57 m3.  The proposed ditch provides an 
approximate storage volume of 63 m3. The depth of water in the swale will have a maximum 
depth of 0.55m in the 1:100 year event.  The flow will be controlled by a 500mm diameter 
culvert. 
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Table: Summary of Post'Development Flows 
Post + 

Development  
Controlled 
Flow (L/s) 

Storage Required 
(m

3
) 

Provided 
Area Description 

5 year 100 year 5 year 100 year  (m
3
) 

A1 Direct Runoff 6.1 13.2 ' ' ' 

A2 
Buildings, Parking Lot, Landscape 

Buffer  
160 240 19 57 63 

 Total Flow (L/s) = 166.1 253.2     

 

As indicated in Table above, the total post'development flow from the sub'catchment areas will 
be released from the proposed development at a combined maximum rate of 253.2 L/s during 
the 1:100 year design event and 166.1 L/s during the 1:5 year design event; both of which are 
less than the allowable flow of 281.2 L/s for the site. 
 

 
5.3 Quality Control 

Quality Control 

The direct runoff from Area A1 can be considered clean and will not require any additional 
treatment. 

Area A2 will sheet drain to the grassed swale along the south boundary and then be directed to 
an Oil and Grit separator.  The proposed oil and grit separator has been designed to provide a 
Normal level of water quality protection corresponding to a long'term average TSS removal rate 
of 70%. The outflow from the separator will be directed to the roadside ditch on Sapper Ridge. 
Refer to Appendix E for separator specifications.  

 

6.0 EROSION AND SEDIMENT CONTROL 

To mitigate erosion, temporary sediment control measures will be implemented on'site during 
construction in accordance with the Best Management Practices for Erosion and Sediment 
Control.  This includes the following temporary measures:  

� Silt fences installed around the site perimeter; 

� Temporary rock flow check dams will be installed in the outlet ditch; 

� Straw bales will be installed in the roadside ditch; 

� A mud mat is to be installed at the site egress to minimize sediment transfer onto local 
roadways; 

� Street sweeping and cleaning shall be performed on all roads adjacent to active 
construction on a regular basis.   

 
The proposed erosion and sediment control measures will be implemented prior to construction 
and should remain in place during construction until vegetation is established.  Regular 
inspection and maintenance of the erosion control measures, by the contractor, is required to 
ensure they are operational. 
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Refer to the Erosion and Sediment Control Plan (112034'ESC) for details. 

7.0 FIRE PROTECTION NETWORK 

On'site fire protection will be provided by underground storage tanks in accordance with the 
City’s rural storage requirements and the requirements of section 3.2.5.7 of the Ontario Building 
Code.  A dry hydrant will be provided to draw water from the tank, to which a pumper truck 
would connect. The pumper truck would then connect to a fire hydrant on site, thereby 
pressurizing the fire protection main and dry hydrants.  A 150mm diameter pressure pipe 
network complete with remote hose connections will be provided in accordance with code 
requirements for the on'site fire route.  

 
According to the mechanical consultant, a storage volume of about 270,000L is required for on'
site fire protection, plus a recommended additional 15% of storage be provided for evaporation 
and safety margin.  Refer to Appendix F for a record of the e'mail correspondence with the 
mechanical consultant.  The area reserved for underground fire storage tanks is shown on the 
General Plan of Services.      

Two options for underground water storage are being considered: 
 

•  Underground Storage Tanks manufactured by ZCL Composite Tanks  

•  Underground Chambers manufactured by Triton Stormwater Solutions  
 
Reference material for each option is included in Appendix G and Appendix H, respectively. 
 

 

8.0 SUMMARY AND CONCLUSIONS 

 
Water Supply 

� The site will be serviced by a private well located north of building A1.  

� Details pertaining to the water supply are included in the Hydrogeological Investigation 
report. 

 
Septic System 
 

� The proposed building will be serviced by a new Class 4 absorption trench septic system 
that will be located within the grassed area west of the proposed buildings.  The 
proposed septic system consists of a septic tank, three Clearstream pre'treatment units, 
a pump and an area bed type absorption system. 

� A separate Septic System Design Brief has been prepared by Novatech Engineering 
summarizing the septic system design.  A permit will be required from the Ottawa Septic 
System Office. 
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Stormwater Management 
 

� The release rate from the overall site shall be limited to a pre'development runoff 
coefficient of C=0.7 for both the 1:5 year and 1:100 year post'development design 
events.  

� The proposed oil and grit separator will provide a Normal level of water quality protection 
corresponding to a long'term average TSS removal rate of 70%. 

 
Erosion and Sediment Control 

� Temporary erosion and sediment control measures will be implemented during 
construction. 

 
Fire Protection Network 

� Underground water storage and a dry hydrant network will be provided for Ottawa Rural 
Fire Services. 

 
 
 
NOVATECH ENGINEERING CONSULTANTS LTD. 
 
Prepared by:      Reviewed by:   
 
  
 
 
 
 
 
 
 
 
Lisa Bowley, P. Eng.     Susan M. Gordon, P.Eng.  
Project Engineer      Sr. Project Manager 
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4. Development Servicing Study Checklist 

The following section describes the checklist of the required content of servicing studies. It 
is expected that the proponent will address each one of the following items for the study to 
be deemed complete and ready for review by City of Ottawa Infrastructure Approvals staff.  

The level of required detail in the Servicing Study will increase depending on the type of 
application. For example, for Official Plan amendments and re-zoning applications, the 
main issues will be to determine the capacity requirements for the proposed change in land 
use and confirm this against the existing capacity constraint, and to define the solutions, 
phasing of works and the financing of works to address the capacity constraint. For 
subdivisions and site plans, the above will be required with additional detailed information 
supporting the servicing within the development boundary.  

 

4.1 General Content 

 Executive Summary (for larger reports only). 

 Date and revision number of the report. 

 Location map and plan showing municipal address, boundary, and layout of 
proposed development. 

 Plan showing the site and location of all existing services. 

 Development statistics, land use, density, adherence to zoning and official plan, and 
reference to applicable subwatershed and watershed plans that provide context to 
which individual developments must adhere. 

 Summary of Pre-consultation Meetings with City and other approval agencies. 

 Reference and confirm conformance to higher level studies and reports (Master 
Servicing Studies, Environmental Assessments, Community Design Plans), or in the 
case where it is not in conformance, the proponent must provide justification and 
develop a defendable design criteria.  

 Statement of objectives and servicing criteria. 

 Identification of existing and proposed infrastructure available in the immediate 
area. 

 Identification of Environmentally Significant Areas, watercourses and Municipal 
Drains potentially impacted by the proposed development (Reference can be made 
to the Natural Heritage Studies, if available). 

Print Form

✔

✔

✔

✔

✔

✔

✔
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 Concept level master grading plan to confirm existing and proposed grades in the 
development. This is required to confirm the feasibility of proposed stormwater 
management and drainage, soil removal and fill constraints, and potential impacts to 
neighbouring properties.  This is also required to confirm that the proposed grading 
will not impede existing major system flow paths. 

 Identification of potential impacts of proposed piped services on private services 
(such as wells and septic fields on adjacent lands) and mitigation required to address 
potential impacts. 

 Proposed phasing of the development, if applicable.  

 Reference to geotechnical studies and recommendations concerning servicing. 

 All preliminary and formal site plan submissions should have the following 
information: 

 Metric scale 

 North arrow (including construction North) 

 Key plan 

 Name and contact information of applicant and property owner 

 Property limits including bearings and dimensions 

 Existing and proposed structures and parking areas 

 Easements, road widening and rights-of-way 

 Adjacent street names 

 

4.2 Development Servicing Report: Water  

 Confirm consistency with Master Servicing Study, if available  

 Availability of public infrastructure to service proposed development 

 Identification of system constraints 

 Identify boundary conditions  

 Confirmation of adequate domestic supply and pressure  

 Confirmation of adequate fire flow protection and confirmation that fire flow is 
calculated as per the Fire Underwriter�s Survey. Output should show available fire 
flow at locations throughout the development. 

 Provide a check of high pressures. If pressure is found to be high, an assessment is 
required to confirm the application of pressure reducing valves. 

 Definition of phasing constraints. Hydraulic modeling is required to confirm 
servicing for all defined phases of the project including the ultimate design 

 Address reliability requirements such as appropriate location of shut-off valves 

 Check on the necessity of a pressure zone boundary modification.  

**Section Not Applicable
    (Proposed private well)

✔

✔

✔

✔
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 Reference to water supply analysis to show that major infrastructure is capable of 
delivering sufficient water for the proposed land use. This includes data that shows 
that the expected demands under average day, peak hour and fire flow conditions 
provide water within the required pressure range 

 Description of the proposed water distribution network, including locations of 
proposed connections to the existing system, provisions for necessary looping, and 
appurtenances (valves, pressure reducing valves, valve chambers, and fire hydrants) 
including special metering provisions. 

 Description of off-site required feedermains, booster pumping stations, and other 
water infrastructure that will be ultimately required to service proposed 
development, including financing, interim facilities, and timing of implementation. 

 Confirmation that water demands are calculated based on the City of Ottawa Design 
Guidelines. 

 Provision of a model schematic showing the boundary conditions locations, streets, 
parcels, and building locations for reference.  

 

4.3 Development Servicing Report: Wastewater  

 Summary of proposed design criteria (Note: Wet-weather flow criteria should not 
deviate from the City of Ottawa Sewer Design Guidelines. Monitored flow data from 
relatively new infrastructure cannot be used to justify capacity requirements for 
proposed infrastructure). 

 Confirm consistency with Master Servicing Study and/or justifications for 
deviations. 

 Consideration of local conditions that may contribute to extraneous flows that are 
higher than the recommended flows in the guidelines. This includes groundwater 
and soil conditions, and age and condition of sewers.  

 Description of existing sanitary sewer available for discharge of wastewater from 
proposed development. 

 Verify available capacity in downstream sanitary sewer and/or identification of 
upgrades necessary to service the proposed development. (Reference can be made to 
previously completed Master Servicing Study if applicable) 

 Calculations related to dry-weather and wet-weather flow rates from the 
development in standard MOE sanitary sewer design table (Appendix �C�) format. 

 Description of proposed sewer network including sewers, pumping stations, and 
forcemains. 

**Section Not Applicable
    (Proposed private sewage system)
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 Discussion of previously identified environmental constraints and impact on 
servicing (environmental constraints are related to limitations imposed on the 
development in order to preserve the physical condition of watercourses, vegetation, 
soil cover, as well as protecting against water quantity and quality).  

 Pumping stations: impacts of proposed development on existing pumping stations 
or requirements for new pumping station to service development. 

 Forcemain capacity in terms of operational redundancy, surge pressure and 
maximum flow velocity. 

 Identification and implementation of the emergency overflow from sanitary 
pumping stations in relation to the hydraulic grade line to protect against basement 
flooding. 

 Special considerations such as contamination, corrosive environment etc. 

 

4.4 Development Servicing Report: Stormwater Checklist 

 Description of drainage outlets and downstream constraints including legality of 
outlets (i.e. municipal drain, right-of-way, watercourse, or private property) 

 Analysis of available capacity in existing public infrastructure. 

 A drawing showing the subject lands, its surroundings, the receiving watercourse, 
existing drainage patterns, and proposed drainage pattern. 

 Water quantity control objective (e.g. controlling post-development peak flows to 
pre-development level for storm events ranging from the 2 or 5 year event 
(dependent on the receiving sewer design) to 100 year return period); if other 
objectives are being applied, a rationale must be included with reference to 
hydrologic analyses of the potentially affected subwatersheds, taking into account 
long-term cumulative effects. 

 Water Quality control objective (basic, normal or enhanced level of protection based 
on the sensitivities of the receiving watercourse) and storage requirements. 

 Description of the stormwater management concept with facility locations and 
descriptions with references and supporting information. 

 Set-back from private sewage disposal systems. 

 Watercourse and hazard lands setbacks. 

 Record of pre-consultation with the Ontario Ministry of Environment and the 
Conservation Authority that has jurisdiction on the affected watershed. 

 Confirm consistency with sub-watershed and Master Servicing Study, if applicable 
study exists. 

✔

✔

✔

✔

✔

✔

✔
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 Storage requirements (complete with calculations) and conveyance capacity for 
minor events (1:5 year return period) and major events (1:100 year return period). 

 Identification of watercourses within the proposed development and how 
watercourses will be protected, or, if necessary, altered by the proposed 
development with applicable approvals. 

 Calculate pre and post development peak flow rates including a description of 
existing site conditions and proposed impervious areas and drainage catchments in 
comparison to existing conditions. 

 Any proposed diversion of drainage catchment areas from one outlet to another. 

 Proposed minor and major systems including locations and sizes of stormwater 
trunk sewers, and stormwater management facilities. 

 If quantity control is not proposed, demonstration that downstream system has 
adequate capacity for the post-development flows up to and including the 100-year 
return period storm event. 

 Identification of potential impacts to receiving watercourses 

 Identification of municipal drains and related approval requirements. 

 Descriptions of how the conveyance and storage capacity will be achieved for the 
development. 

 100 year flood levels and major flow routing to protect proposed development from 
flooding for establishing minimum building elevations (MBE) and overall grading. 

 Inclusion of hydraulic analysis including hydraulic grade line elevations. 

 Description of approach to erosion and sediment control during construction for the 
protection of receiving watercourse or drainage corridors. 

 Identification of floodplains � proponent to obtain relevant floodplain information 
from the appropriate Conservation Authority.  The proponent may be required to 
delineate floodplain elevations to the satisfaction of the Conservation Authority if 
such information is not available or if information does not match current 
conditions. 

 Identification of fill constraints related to floodplain and geotechnical investigation.  

 

4.5 Approval and Permit Requirements: Checklist 

The Servicing Study shall provide a list of applicable permits and regulatory approvals 
necessary for the proposed development as well as the relevant issues affecting each 
approval. The approval and permitting shall include but not be limited to the following: 

✔

✔

✔
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 Conservation Authority as the designated approval agency for modification of 
floodplain, potential impact on fish habitat, proposed works in or adjacent to a 
watercourse, cut/fill permits and Approval under Lakes and Rivers Improvement 
Act. The Conservation Authority is not the approval authority for the Lakes and 
Rivers Improvement Act. Where there are Conservation Authority regulations in 
place, approval under the Lakes and Rivers Improvement Act is not required, except 
in cases of dams as defined in the Act. 

 Application for Certificate of Approval (CofA) under the Ontario Water Resources 
Act. 

 Changes to Municipal Drains. 

 Other permits (National Capital Commission, Parks Canada, Public Works and 
Government Services Canada, Ministry of Transportation etc.)  

 

4.6 Conclusion Checklist 

 Clearly stated conclusions and recommendations  

 Comments received from review agencies including the City of Ottawa and 
information on how the comments were addressed. Final sign-off from the 
responsible reviewing agency. 

 All draft and final reports shall be signed and stamped by a professional Engineer 
registered in Ontario  

 

✔

✔

✔
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February 10, 2014 
 
Septic System Design Brief 
 
35 Sappers Ridge – Apex South Business Centre 
File No.: 112034

 
 
Proposed Development Scenario 
 
The proposed development will have three commercial buildings with a total of 16 units, owned and 
maintained by a condominium corporation. The condo corporation will regulate the type of commercial 
use, number of employees and water demand. 
 
The septic system design flow is based on the following assumption: 
 

� Each condominium unit is in operation 8 hours per day, 7 days per week  
� Number of Employees = 5/day/condominium unit  
� Number of Condominium Units = 16  
� Flow per Employee = 75L/8hr shift  
� Total = 5 employees x 16 units x 75L/8hr shift = 6,000L/d 

       plus 
� Rear Bay Floor Drains = 16 drains (internal oil & grit separator) 
� Trap Size = 3inch, equivalent to 3 fixture units 
� Fixture Unit = 50L/d 
� Total = 16 drains x 3 fixture units x 50L/d = 2,400L/d 

 
The total theoretical design flow for the development is 8,400 L/day.  
 
 
Existing Soil Conditions 
 
Houle Chevrier Engineering completed a Geotechnical Investigation (May 2013) for the subject 
property.  Two test pits were advanced in the area of the proposed septic system (TP13?201, TP13?
202).  The investigation confirmed that the site was filled with over 3?metres of fill material.  The fill 
material is unsuitable and will be removed, as there is a concern about potential settlement.  The 
excavated material will be replaced with imported sand (T= 6 to 10min/cm).   
 
Attached is an excerpt from the Houle Chevrier report and associated test pit logs.  
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Septic System Design 
 
Details of the septic system design are indicated on the Septic System Plan (112034?SEP), attached. 
The proposed septic system consists of a septic tank, three Clearstream units, a lift pump and pump 
chamber and an area bed type absorption system. 
 
The design flow used to size the septic system is 8,550L/day 
 
 
Septic Tank 
 
Septic tank size required (1x design flow): Q = 8,550L 
Septic tank size provided Q = 9,000L (min) 
 
Septic tank is to be fitted with an effluent filter. 
 
 
Tertiary Pre?treatment 
 
Clearstream Wastewater System: 3 x Model 750N which will provide a capacity of 2,850L each or a 
total of 8,550L/day. 
 
Area Bed Design 
 
Area of Stone layer: 

 Area required =         Q        =  8,550 = 171m2   
                                50L/m2            50                                 
  

Area provided = 175m2 

 

 

Area of Sand layer:   
  

Area required =     QT     =  (8,550)(10) = 214m2   
         400                    400                            
  

Area provided = 870m2  (including the mantle) 
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Pump Calculations and Operations 
 
 
Design flow = 8,400 L/day (average)  
 
Pipe Volume for tile bed:  
 
Length of Distribution Piping = 132m 
75% of pipe volume = 132m x 0.0046m2 x 0.75 = 0.455m3 
 
Required Flow Rate: 
 
Dose the tile field with 455L per cycle in order to fill 75% of the pipe volume. 
 
Therefore, 8,400L/day ÷ 455L = 18 cycles/day 
 
The pump will operate at 2.7L/sec; (refer to Barnes EHV8412 Submersible Effluent Pump graph, 
attached)  
 
Therefore, the pump will run for:  455L ÷ 2.7L/s = 2.8 minutes each cycle 
 
 
Pump / Control Panel Operations 
 

•  The pump shall be equipped with a timer to control the discharge of effluent to the septic bed.   

•  The timer shall be set for the pump to run for a 2.8 minute interval at a flow rate of 2.70 L/s (+/8) 
and this cycle shall occur 18 times daily. 

•  Control panel must be equipped with data logging capabilities to record the inflow of effluent to 
the septic tank. 

•  Control panel is to be water proof and mounted on an exterior wall of the building (mounting 
location is to be verified with the architect prior to installation). 

•  A high float alarm must be installed a minimum of 0.3m below the inlet of the pump chamber.   

•  A low float shall be set to ensure the pump does not run dry for any period of time.  

•  If at any time during the 3 minute pumping cycle the water level in the tank reaches the low 
float level, the pump must turn off and remain off until the next scheduled pumping cycle 
begins.       
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Setbacks 
 
The following minimum setbacks are required: 
 

•  Tile  to any drilled well: 17.0m 

•  Tile to property line: 5.0m 

•  Septic tank to structure: 7.0m 

•  Septic tank to any drilled well: 15.0m 
 

 
Septic System Installation 

 

The septic system is to be installed in accordance with the following engineering drawings prepared by 
Novatech Engineering Consultants Ltd.  
 

•  Grading Plan (1120348GR) 

•  General Plan of Services (1120348GP) 

•  Septic System Plan (1120348SEP) 
 
The area bed is to be constructed at the elevations shown on the Grading Plan and the Septic System 
Plan.  The elevations are not to be revised without written permission from Novatech Engineering 
Consultants Ltd. 
 
The proposed septic system consists of a septic tank, three Clearstream units, a lift pump and pump 
chamber and an area bed type absorption system. 
 
Installation of the septic system and materials used to construct the septic system are to be in 
accordance with current Ontario Building Code requirements, and Building Materials Evaluation 
Commission (BMEC) Authorization. 
 
The owner is required to enter into a service and maintenance agreement for the Clearstream units, in 
accordance with the Building Code requirements. 
 
The septic system is to be installed by an installer authorized by the Clearstream manufacturer. 
 
The imported sand, which is to be used to construct the septic system including the mantle, is to have 
a percolation rate of 6 to 8 min/cm, with less than 8% silt, tested and approved before placement. 
 
The surface area of the septic system is to be graded to provide positive drainage, and treated with 
100mm permeable topsoil and seed. No impermeable material is to be placed over or adjacent to the 
area bed. 
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This septic system has been designed to treat domestic waste.  The following are not to be connected 
to the septic system. 
 

•  Water softener 

•  Sump pump 

•  Roof Drains 

•  Process Water 
 
Rear Floor Drains: Additional effluent other than water, oil and grit in the rear bays must not be 
discharged to the septic system.  This effluent is to captured and hauled offsite. 
 
Construction traffic and materials are to be kept away from the septic system, including the mantle. 
 
Installation of septic system is to be inspected by Ottawa Septic System Office and Novatech 
Engineering Consultants Ltd. 
 
Novatech’s design and inspection services do not relieve the septic system installer of the 
responsibility for guaranteeing workmanship and materials. 
 
Reasonable Use 
 
Reasonable use assessment is not required since design flow ‹ 10,000 L/day.  
 
Prepared by:      Reviewed by:     
 

NOVATECH ENGINEERING CONSULTANTS LTD. 

 

 

 
 
 
 
 
 
 
 
Lisa Bowley, P.Eng    Susan M. Gordon, P.Eng 
Project Engineer    Sr. Project Manager 
 

Attached 
 

1. Excerpt from Geotechnical Investigation (Houle Chevrier, May 2013) 
2. Septic System Plan (1120348SEP, revision 1) 
3. Barnes EHV8412 Submersible Effluent Pump graph 
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APPENDIX D 

 

STORMWATER QUANTITY  

� RATIONAL METHOD CALCULATIONS 

� IDF CURVES 

� MODIFIED RATIONAL METHOD 
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RATIONAL METHOD 

 

The Rational Method was used to determine both the allowable runoff as well as the theoretical 
post�development runoff for the proposed site.  The equation is as follows: 
 

Q=2.78 CIA 
 

Where: 
Q is the runoff in L/s 
C is the weighted runoff coefficient* 
I is the rainfall intensity in mm/hr** 
A is the area in hectares 
 

*The weighted runoff coefficient is determined for each of the catchment areas as follows:  
 
C = (Aperv x Cperv) + (Aimp x Cimp) + (Agrav x Cgrav) 
                 Atot 
Where: 
Aperv is the pervious area in hectares 
Cperv is the pervious area runoff coefficient (Cperv=0.20) 
Aimp is the impervious area in hectares 
Cimp is the impervious area runoff coefficient (Cimp=0.90) 
Agrav is the gravel area in hectares 
Cgrav is the gravel area runoff coefficient (Cimp=0.70) 
Atot is the catchment area (Aperv + Aimp + Agrav) in hectares 
 
Note: The 100�year runoff coefficients were increased by 25% to account for saturated soils 
conditions.  (max. Cimp=1.0). 
 
**The rainfall intensities used in the calculations were taken from the City of Ottawa IDF curves.   
 

Design Storm Time of Concentration (min) Rainfall Intensity (mm/hr) 
1:5 year 10 104.2 

1: 100 year 10 178.6 
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ALLOWABLE RELEASE RATE 

 
The stormwater management criteria states that an allowable runoff coefficient of 0.7 was used 
to size the stormwater management facilities in the Hawthorne Industrial Park. This is equivalent 
to the following calculated flow rates: 
 
Drainage Area (A) = 0.809 ha 
Runoff Coefficient (C) = 0.70 
 
Q5A= 2.78 CIA 
Q5A= 2.78 x 0.7 x 104.2 x 0.809 
Q5A= 164.0 L/s 
 
Q100A= 2.78 CIA 
Q100A= 2.78 x 0.7 x 178.6 x 0.809 
Q100A= 281.2 L/s 
 
 
POST�DEVELOPMENT RUNOFF 

 

The developed site will ultimately drain to the roadside ditch on Sapper Ridge.  The grassed 
septic bed will drain to the roadside ditch uncontrolled.  The remainder of the site will drain 
controlled to the south limit of the property and be directed into a grassed swale, through an oil 
and grit separator and finally to the roadside ditch.   
 
Area A1  
 
Drainage Area (A) = 0.106 ha 
Pervious Area = 0.106 ha 
Impervious Area = NA  
Gravel Area = NA  
Runoff Coefficient (C5yr) = 0.20 
Runoff Coefficient (C100yr) = 0.25 
 
Q5U= 2.78 CIA 
Q5U= 2.78 x 0.20 x 104.2 x 0.106 
Q5U= 6.1 L/s 
 
Q100U= 2.78 CIA 
Q100U= 2.78 x 0.25 x 178.6 x 0.106 
Q100U= 13.2 L/s 
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Area A2  
 
Drainage Area (A) = 0.703ha 
Pervious Area = 0.088 ha 
Impervious Area = 0.615  
Gravel Area = NA  
Runoff Coefficient (C5yr) = 0.81 
Runoff Coefficient (C100yr) = 0.91 
 
Q5= 2.78 CIA 
Q5= 2.78 x 0.81 x 104.2 x 0.703 
Q5= 165.0 L/s 
 

( ) ( )
81.0

703.0

9.0615.02.0088.0

5
=

×+
=

x
C yr

 

 
Q100= 2.78 CIA 
Q100= 2.78 x 0.91 x 178.6 x 0.703 
Q100= 317.6 L/s 
 

( ) ( )
91.0

703.0

0.1615.025.0088.0

100
=×+= x

C yr
 

 
 

CONTROLLED FLOW (AREA A2) 
 

� Note Area A1 is direct runoff (uncontrolled) 
� Subtract uncontrolled post�development flow (Area A1) from total allowable release 

rate  

 

Q5 (A2)= Q5A � Q5C = 164.0 L/s – 6.1 L/s = 157.9L/s 

 

Q100 (A2)= Q100A � Q100C = 281.2 L/s – 13.2 L/s = 268.0L/s 
 
Therefore the maximum allowable release rates for Area A2 are calculated to be: 
 
Q (5)    = 157.9L/s 

 

Q (100) = 268.0L/s 
 
Storage Calculations 

� Using the Modified Rational Method calculate the storage required in Area A2 to achieve 
the allowable release rate 

� Storage Calculated for 1:5 year and 1:100 year event 
 

 
 



APEX SOUTH BUSINESS PARK

35 SAPPER RIDGE

PROJECT NO. 112034

REQUIRED STORAGE � 1:5 YEAR EVENT

CITY OF OTTAWA IDF CURVE

      Area = 0.703 ha Qallow = 160.0 L/s

          C = 0.81 Vol(max) = 19 m
3

Time Intensity Q Qnet Vol

(min) (mm/hr) (L/s) (L/s) (m
3
)

5 141.18 223.49 63.49 19.05

10 104.19 164.94 4.94 2.96

15 83.56 132.27 .27.73 .24.95

20 70.25 111.21 .48.79 .58.55

25 60.90 96.40 .63.60 .95.40

30 53.93 85.37 .74.63 .134.34

35 48.52 76.80 .83.20 .174.71

40 44.18 69.94 .90.06 .216.13

45 40.63 64.32 .95.68 .258.35

50 37.65 59.61 .100.39 .301.18

55 35.12 55.60 .104.40 .344.52

60 32.94 52.15 .107.85 .388.26

APEX SOUTH BUSINESS PARK

35 SAPPER RIDGE

PROJECT NO. 112034

REQUIRED STORAGE � 1:100 YEAR EVENT

CITY OF OTTAWA IDF CURVE

      Area = 0.703 ha Qallow = 240.0 L/s

          C = 0.91 Vol(max) = 57 m
3

Time Intensity Q Qnet Vol

(min) (mm/hr) (L/s) (L/s) (m
3
)

5 242.70 431.64 191.64 57.49

10 178.56 317.56 77.56 46.53

15 142.89 254.13 14.13 12.72

20 119.95 213.33 .26.67 .32.01

25 103.85 184.69 .55.31 .82.97

30 91.87 163.38 .76.62 .137.91

35 82.58 146.86 .93.14 .195.59

40 75.15 133.64 .106.36 .255.26

45 69.05 122.80 .117.20 .316.43

50 63.95 113.74 .126.26 .378.78

55 59.62 106.04 .133.96 .442.08

60 55.89 99.41 .140.59 .506.14

M:\2012\112034\DATA\Calculations\20140211 . AppendixD.xls



Storm Event Depth (m) Culvert Dia. (mm) HW/D Culvert Flow Rate (L/s)

5-year 0.43 500 0.86 160

100-year 0.55 500 1.10 240

Culvert

M:\2012\112034\DATA\Calculations\20140211 � AppendixD.xls
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APPENDIX E 

 

STORMWATER QUALITY  
� OIL & GRIT SEPARATOR INFORMATION 







CDS Average Annual Efficiency For TSS Removal
Modified: FK, 09/15/03 Orlando

Project: Hawthorne Industrial - Apex Gardens Area: 0.701

Date: May 3, 2013 Runoff Coeff: 0.80

By: KR Tc: 10 min

CDS Model: CDS20_15_5 Rainfall Data: IDF Curves - Ottawa Nepean

CDS Design Flow: 20 l/s

Return Period Flow TSS Treated Total Frequency System CDS By-Pass Volume

 Percentage Flow Flow of Flow Flow Flow Percentage

   Captured Volume Volume Occurrence   Treated

month / yr Yr l/s % litres litres % l/s l/s l/s %

1m 0.08 6.20 91.1 9930 9930 91.70 6.20 6 0.00 100.00

2m 0.17 10.22 90.0 16375 16375 83.33 10.22 10 0.00 100.00

3m 0.25 13.61 88.0 21809 21809 75.00 13.61 14 0.00 100.00

4m 0.33 16.72 85.4 26804 26804 66.70 16.72 17 0.00 100.00

5m 0.42 19.39 82.3 30392 30721 58.30 19.39 19 0.00 99.05

6m 0.50 21.61 79.3 33979 34638 50.00 21.61 20 1.79 98.10

7m 0.58 23.67 76.4 35586 37626 41.70 23.67 20 3.85 95.06

8m 0.67 25.56 73.5 37194 40614 33.30 25.56 20 5.73 92.03

9m 0.75 27.20 70.7 38801 43602 25.00 27.20 20 7.38 88.99

10m 0.83 28.79 68.7 39774 45995 16.70 28.79 20 8.97 86.71

11m 0.92 30.29 66.7 40747 48389 8.30 30.29 20 10.47 84.43

1y 1 31.68 64.8 41721 50782 1.00 31.68 20 11.86 82.16

2y 2 44.36 52.7 48104 71104 0.50 44.36 20 24.54 67.65

5y 5 70.63 38.6 56689 113208 0.20 70.63 20 50.81 50.07

10y 10 89.44 32.5 60711 143346 0.10 89.44 20 69.61 42.35

25y 25 113.05 27.3 64695 181190 0.04 113.05 20 93.23 35.71

50y 50 139.33 23.3 68244 223310 0.02 139.33 20 119.51 30.56

100y 100 159.49 21.0 70377 255620 0.01 159.49 20 139.66 27.53

Q-ave 21.25 l/s 741932.5 1395061.5     

Average Annual TSS Removal Efficiency  [%]: 81.5      Ave. Ann. T. Volume [%]: 92.5%
Notes
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Hydrographs
Project: Hawthorne Industrial - Apex Gardens
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CDS® 
Using patented continuous defl ective separation technology, the 
CDS system screens, separates and traps debris, sediment, and 
oil and grease from stormwater runoff. The indirect screening 
capability of the system allows for 100% removal of fl oatables 
and neutrally buoyant material without blinding. Flow and 
screening controls physically separate captured solids, and 
minimize the re-suspension and release of previously trapped 
pollutants. Inline units can treat up to 6 cfs, and internally bypass 
fl ows in excess of 50 cfs. Available precast or cast-in-place, offl ine 
units can treat fl ows from 1 to 300 cfs. The pollutant removal 
capacity of the CDS system has been proven in lab and fi eld 
testing. 

Operation Overview
Stormwater enters the diversion chamber where the diversion 
weir guides the fl ow into the unit’s separation chamber and 
pollutants are removed from the fl ow. All fl ows up to the 
system’s treatment design capacity enter the separation chamber 
and are treated.

Swirl concentration and screen defl ection force fl oatables and 
solids to the center of the separation chamber where 100% of 
fl oatables and neutrally buoyant debris larger than the screen 
apertures are trapped.

Stormwater then moves through the separation screen, under 
the oil baffl e and exits the system. The separation screen remains 
clog free due to continuous defl ection.

During the fl ow events exceeding the design capacity, the 
diversion weir bypasses excessive fl ows around the separation 
chamber, so captured pollutants are retained in the separation 
cylinder.

Design Basics
There are three primary methods of sizing a CDS system. The 
Water Quality Flow Rate Method determines which model size 
provides the desired removal effi ciency at a given fl ow rate for 
a defi ned particle size. The Rational Rainfall MethodTM and 
Probabalistic Method are used when a specifi c removal effi ciency 
of the net annual sediment load is required.

Typically in the Unites States, CDS systems are designed to 
achieve an 80% annual solids load reduction based on lab 
generated performance curves for a gradation with an average 
particle size (d50) of 125-microns (µm). For some regulatory 
environments, CDS systems can also be designed to achieve an 
80% annual solids load reduction based on an average particle 
size (d50) of 75-microns (µm).

Water Quality Flow Rate Method
In many cases, regulations require that a specifi c fl ow rate, often 
referred to as the water quality design fl ow (WQQ), be treated. 
This WQQ represents the peak fl ow rate from either an event 
with a specifi c recurrence interval (i.e. the six-month storm) or a 
water quality depth (i.e. 1/2-inch of rainfall).

The CDS is designed to treat all fl ows up to the WQQ. At infl uent 
rates higher than the WQQ, the diversion weir will direct most 
fl ow exceeding the treatment fl ow rate around the separation 
chamber. This allows removal effi ciency to remain relatively 
constant in the separation chamber and reduces the risk of 
washout during bypass fl ows regardless of infl uent fl ow rates.

Treatment fl ow rates are defi ned as the rate at which the CDS 
will remove a specifi c gradation of sediment at a specifi c removal 
effi ciency. Therefore they are variable based on the gradation and 
removal effi ciency specifi ed by the design engineer.

Rational Rainfall Method™
Differences in local climate, topography and scale make every 
site hydraulically unique. It is important to take these factors into 
consideration when estimating the long-term performance of 
any stormwater treatment system. The Rational Rainfall Method 
combines site-specifi c information with laboratory generated 
performance data, and local historical precipitation records to 
estimate removal effi ciencies as accurately as possible.

Short duration rain gauge records from across the United States 
and Canada were analyzed to determine the percent of the total 
annual rainfall that fell at a range of intensities. US stations’ 
depths were totaled every 15 minutes, or hourly, and recorded in 
0.01-inch increments. Depths were recorded hourly with 1-mm 
resolution at Canadian stations. One trend was consistent at 
all sites; the vast majority of precipitation fell at low intensities 
and high intensity storms contributed relatively little to the total 
annual depth.

These intensities, along with the total drainage area and runoff 
coeffi cient for each specifi c site, are translated into fl ow rates 
using the Rational Rainfall Method. Since most sites are relatively 
small and highly impervious, the Rational Rainfall Method is 
appropriate. Based on the runoff fl ow rates calculated for each 
intensity, operating rates within a proposed CDS system are 
determined. Performance effi ciency curve determined from full 
scale laboratory tests on defi ned sediment PSDs is applied to 
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calculate solids removal effi ciency. The relative removal effi ciency 
at each operating rate is added to produce a net annual pollutant 
removal effi ciency estimate.

Probabalistic Rational Method
The Probabalistic Rational Method is a sizing program CONTECH 
developed to estimate a net annual sediment load reduction for 
a particular CDS model based on site size, site runoff coeffi cient, 
regional rainfall intensity distribution, and anticipated pollutant 
characteristics.

The Probabilistic rational method is an extension of the rational 
method used to estimate peak discharge rates generated by 
storm events of varying statistical return frequencies (i.e.: 2-year 
storm event).  Under this method, an adjustment factor is used 
to adjust the runoff coeffi cient estimated for the 10-year event, 
correlating a known hydrologic parameter with the target storm 
event.  The rainfall intensities vary depending on the return 
frequency of the storm event under consideration. In general, 
these two frequency dependent parameters increase as the return 
frequency increases while the drainage area remains constant.

These intensities, along with the total drainage area and runoff 
coeffi cient for each specifi c site, are translated into fl ow rates 
using the Rational Method. Since most sites are relatively small 
and highly impervious, the Rational Method is appropriate. Based 
on the runoff fl ow rates calculated for each intensity, operating 
rates within a proposed CDS are determined. Performance 
effi ciency curve on defi ned sediment PSDs is applied to calculate 
solids removal effi ciency. The relative removal effi ciency at each 
operating rate is added to produce a net annual pollutant 
removal effi ciency estimate.

Treatment Flow Rate
The inlet throat area is sized to ensure that the WQQ passes 
through the separation chamber at a water surface elevation 
equal to the crest of the diversion weir. The diversion weir 
bypasses excessive fl ows around the separation chamber, thus 
helping to prevent re-suspension or re-entrainment of previously 
captured particles.

Hydraulic Capacity
CDS hydraulic capacity is determined by the length and height 
of the diversion weir and by the maximum allowable head in 
the system. Typical confi gurations allow hydraulic capacities of 
up to ten times the treatment fl ow rate. As needed, the crest of 
the diversion weir may be lowered and the inlet throat may be 
widened to increase the capacity of the system at a given water 
surface elevation. The unit is designed to meet project specifi c 
hydraulics.

Performance
Full-Scale Laboratory Test Results
A full-scale CDS unit (Model CDS2020-5B) was tested at the 
facility of University of Florida, Gainesville, FL.  This full-scale CDS 
unit was evaluated under controlled laboratory conditions of 
pumped infl uent and the controlled addition of sediment.  

Two different gradations of silica sand material (UF Sediment 
& OK-110) were used in the CDS performance evaluation.  
The particle size distributions (PSD) of the test materials were 

analyzed using standard method “Gradation ASTM D-422 
with Hydrometer” by a certifi ed laboratory.  UF Sediment is a 
mixture of three different U.S. Silica Sand products referred 
as:  “Sil-Co-Sil 106”, “#1 DRY” and “20/40 Oil Frac”.  Particle 
size distribution analysis shows that the UF Sediment has a very 
fi ne gradation (d50 = 20 to 30 µm) covering a wide size range 
(uniform coeffi cient Cu averaged at 10.6).  In comparison with 
the hypothetical TSS gradation specifi ed in the NJDEP (New Jersey 
Department of Environmental Protection) and NJCAT (New Jersey 
Corporation for Advanced Technology) protocol for lab testing, 
the UF Sediment covers a similar range of particle size but with a 
fi ner d50 (d50 for NJDEP is approximately 50 µm) (NJDEP, 2003).  
The OK-110 silica sand is a commercial product of U.S. Silica 
Sand.  The particle size distribution analysis of this material, also 
included in Figure 1, shows that 99.9% of the OK-110 sand is 
fi ner than 250 microns, with a mean particle size (d50) of 106 
microns.  The PSDs for the test material are shown in Figure 1.

Figure 1. Particle size distributions for the test materials, as 
compared to the NJCAT/NJDEP theoretical distribution.

Tests were conducted to quantify the CDS unit (1.1 cfs (31.3-L/s) 
design capacity) performance at various fl ow rates, ranging from 
1% up to 125% of the design capacity of the unit, using the 
2400 micron screen.  All tests were conducted with controlled 
infl uent concentrations approximately 200 mg/L.  Effl uent 
samples were taken at equal time intervals across the entire 
duration of each test run.  These samples were then processed 
with a Dekaport Cone sample splitter to obtain representative 
sub-samples for Suspended Sediment Concentration (SSC – ASTM 
Standard Method D3977-97) and particle size distribution 
analysis.  

Results and Modeling
Based on the testing data from the University of Florida, a 
performance model was developed for the CDS system.  A 
regression analysis was used to develop a fi tting curve for the 
scattered data points at various design fl ow rates.  This model, 
which demonstrated good agreement with the laboratory data, 
can then be used to predict CDS system performance with 
respect to SSC removal for any particle size gradation assuming 
sandy-silt type of inorganic components of SSC.  Figure 2 
shows CDS predictive performance for two typical particle size 
gradations (NJCAT gradation and OK-110 sand). 
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Figure 2. CDS stormwater treatment predictive performance for 
various particle gradations as a function of operating rate.  

Many regulatory jurisdictions set a performance standard for 
hydrodynamic devices by stating that the devices shall be capable 
of achieving an 80% removal effi ciency for particles having a 
mean particle size (d50) of 125 microns (WADOE, 2008).  The 
model can be used to calculate the expected performance of such 
a PSD (shown in Figure 3).  Supported by the laboratory data, the 
model indicates (Figure 4) that the CDS system with 2400 micron 
screen achieves approximately 80% removal at 100% of design 
fl ow rate, for this particle size distribution (d50 = 125 µm).

Figure 3.  PSD with d50 = 125 microns, used to model 
performance for Ecology submittal.

Figure 4.  Modeled performance for CDS unit with 2400 microns 
screen, using Ecology PSD.

Maintenance  
The CDS system should be inspected at regular intervals and 
maintained when necessary to ensure optimum performance.  
The rate at which the system collects pollutants will depend more 
heavily on site activities than the size of the unit, e.g., unstable 
soils or heavy winter sanding will cause the grit chamber to fi ll 
more quickly but regular sweeping of paved surfaces will slow 
accumulation.  

Inspection  
Inspection is the key to effective maintenance and is easily 
performed.  Pollutant deposition and transport may vary from 
year to year and regular inspections will help insure that the 
system is cleaned out at the appropriate time.  At a minimum, 
inspections should be performed twice per year (i.e. spring and 
fall) however more frequent inspections may be necessary in 
climates where winter sanding operations may lead to rapid 
accumulations, or in equipment washdown areas.  Additionally, 
installations should be inspected more frequently where excessive 
amounts of trash are expected.    

The visual inspection should ascertain that the system 
components are in working order and that there are no 
blockages or obstructions to inlet and/or separation screen.  The 
inspection should also identify evidence of vector infestation 
and accumulations of hydrocarbons, trash, and sediment in the 
system.  Measuring pollutant accumulation can be done with a 
calibrated dipstick, tape measure or other measuring instrument.  
If sorbent material is used for enhanced removal of hydrocarbons 
then the level of discoloration of the sorbent material should also 
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be identifi ed during inspection.  It is useful and often required as 
part of a permit to keep a record of each inspection.  A simple 
form for doing so is provided.  

Access to the CDS unit is typically achieved through two manhole 
access covers.  One opening allows for inspection and cleanout 
of the separation chamber (screen/cylinder) and isolated sump.  
The other allows for inspection and cleanout of sediment 
captured and retained behind the screen.  For units possessing 
a sizable depth below grade (depth to pipe), a single manhole 
access point would allow both sump cleanout and access behind 
the screen. 

The CDS system should be cleaned when the level of sediment 
has reached 75% of capacity in the isolated sump and/or when 
an appreciable level of hydrocarbons and trash has accumulated.  
If sorbent material is used, it should be replaced when signifi cant 
discoloration has occurred.  Performance will not be impacted 
until 100% of the sump capacity is exceeded however it is 
recommended that the system be cleaned prior to that for easier 
removal of sediment.  The level of sediment is easily determined 
by measuring from fi nished grade down to the top of the 
sediment pile.  To avoid underestimating the level of sediment 
in the chamber, the measuring device must be lowered to the 
top of the sediment pile carefully.  Finer, silty particles at the top 
of the pile typically offer less resistance to the end of the rod 
than larger particles toward the bottom of the pile.  Once this 
measurement is recorded, it should be compared to the as-built 
drawing for the unit to determine if the height of the sediment 
pile off the bottom of the sump fl oor exceeds 75% of the total 
height of isolated sump. 

Cleaning 
Cleaning of the CDS systems should be done during dry weather 
conditions when no fl ow is entering the system.  Cleanout of 
the CDS with a vacuum truck is generally the most effective and 
convenient method of excavating pollutants from the system.  
Simply remove the manhole covers and insert the vacuum hose 
into the sump.  The system should be completely drained down 
and the sump fully evacuated of sediment.  The area outside the 
screen should be pumped out also if pollutant build-up exists in 
this area.      

In installations where the risk of petroleum spills is small, liquid 
contaminants may not accumulate as quickly as sediment.  
However, an oil or gasoline spill should be cleaned out 
immediately.  Motor oil and other hydrocarbons that accumulate 
on a more routine basis should be removed when an appreciable 
layer has been captured. To remove these pollutants, it may 
be preferable to use adsorbent pads since they are usually less 
expensive to dispose than the oil/water emulsion that may be 
created by vacuuming the oily layer.  Trash can be netted out if 
you wish to separate it from the other pollutants.  The screen 
should be power washed to ensure it is free of trash and debris.   

Manhole covers should be securely seated following cleaning 
activities to prevent leakage of runoff into the system from above 
and also to ensure proper safety precautions.  Confi ned Space 
Entry procedures need to be followed.  Disposal of all material 
removed from the CDS system should be done is accordance 
with local regulations.  In many locations, disposal of evacuated 
sediments may be handled in the same manner as disposal of 
sediments removed from catch basins or deep sump manholes.  
Check your local regulations for specifi c requirements on 
disposal.
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CDS Diameter Distance from Water Surface Sediment 
 Model to Top of Sediment Pile Storage Capacity

  ft m ft m yd3 m3

 CDS2015-4 4 1.2 3.0 0.9 0.5  0.4

 CDS2015 5 1.5 3.0 0.9 1.3  1.0

 CDS2020 5 1.5 3.5 1.1 1.3  1.0

 CDS2025 5 1.5 4.0 1.2 1.3  1.0

 CDS3020 6 1.8 4.0 1.2 2.1  1.6

 CDS3030 6 1.8 4.6 1.4 2.1  1.6

 CDS3035 6 1.8 5.0 1.5 2.1  1.6

 CDS4030 8 2.4 4.6 1.4 5.6  4.3

 CDS4040 8 2.4 5.7 1.7 5.6  4.3

 CDS4045 8 2.4 6.2 1.9 5.6  4.3

Table 1: CDS Maintenance Indicators and Sediment Storage Capacities

Note: To avoid underestimating the volume of sediment in the chamber, carefully lower the 
measuring device to the top of the sediment pile. Finer silty particles at the top of the pile 
may be more diffi cult to feel with a measuring stick. These fi ner particles typically offer less 
resistance to the end of the rod than larger particles toward the bottom of the pile.

6 7
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800.925.5240
contechstormwater.com

Support
Drawings and specifi cations are available at www.contechstormwater.com.
Site-specifi c design support is available from our engineers.

©2008 CONTECH Stormwater Solutions

CONTECH Construction Products Inc. provides site solutions for the civil engineering industry. CONTECH’s portfolio includes bridges, drainage, 
sanitary sewer, stormwater and earth stabilization products. For information on other CONTECH division offerings, visit contech-cpi.com or call sanitary sewer, stormwater and earth stabilization products. For information on other CONTECH division offerings, visit contech-cpi.com or call sanitary sewer
800.338.1122

Nothing in this catalog should be construed as an expressed warranty or an implied warranty of merchantability or fi tness for any particular 
purpose. See the CONTECH standard quotation or acknowledgement for applicable warranties and other terms and conditions of sale.

The product(s) described may be protected by one or more of the following US patents:  5,322,629; 5,624,576; 5,707,527; 5,759,415; 5,788,848; 5,985,157; 6,027,639; 6,350,374; 6,406,218; 
6,641,720; 6,511,595; 6,649,048; 6,991,114; 6,998,038; 7,186,058; 7,296,692; 7,297,266;  related foreign patents or other patents pending.
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Lisa Bowley

From: Marc Carriere [mcarriere@gwal.com]

Sent: April-05-13 8:24 AM

To: Susan Gordon

Cc: Darryl Hood (hood@csv.ca); Michael Assal (MAssal@taplenconstruction.com); Adam Thompson

Subject: Hawthorne Project - Water Supply for Fire-fighting - OBC A-3.2.5.7

Attachments: Scanned from a Xerox multifunction device.pdf

Page 1 of 1

11/02/2014

Susan,

As requested, please find hereafter analysis for onsite water supply for firefighting based on OBC 3.2.5.7 –

Water Supply for Fire Fighting. The storage tank sizing is based on an open (single tenant), 800sqm building, 9m 

high, noncombustible construction, Group F Division 1 occupancy. The water storage is based on minimum 30 

minutes water flow rate duration. Since the OBC formula is based spatial separation between buildings, we are 

assuming storage for only one of three buildings in a fire condition. If further water storage is needed, then the 

storage volume would increase. I would suggest a discussion with the Fire Marshal to determine the minimum 

acceptable volume.

Based on the above analysis, the minimum water storage would be 270,000L or 59,400impGal. I would 

recommend adding 15% capacity for evaporation and safety margin in the event tank isn’t full.

Please review OBC Appendix A3.2.5.7 for details relating to access and maintenance. I’ve included a copy for 

reference.

Regards,

Marc Carriere CET, Principal

Goodkey Weedmark and Associates Limited

Consulting Engineers
1688 Woodward Drive, Ottawa, Ontario, K2C 3R8
Voice: 613-727-5111, ext 237

Fax: 613-727-5115

Email: mcarriere@gwal.com

Web: www.gwal.com

This message and the documents attached thereto, is intended only for the addressee, and may contain privileged, confidential 
information and/or be exempt for disclosure under applicable law. If you are not the intended recipient, or responsible for delivering 
the message to the intended recipient, you are hereby notified that any dissemination, distribution or copying of this 

communication is strictly prohibited. If you have received this communication in error, please notify the sender immediately by e-
mail and delete the original message and its attachments. The sender does not accept liability for any errors, omissions, corruption 
or viruses in the contents of this message or any attachments that arise as a result of e-mail transmission. Thank you. By 
submitting your or another individual's information to Goodkey Weedmark and Associates Limited, you agree, and confirm your 

authority from such other individual, to our collection, use and disclosure of such information for such purposes as are reasonably 
connected with this communication.
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From: JJ Breede [jjbreede@terrafixgeo.com] 

Sent: June�27�13 3:27 PM 

To: Lisa Bowley 

Subject: RE: Hawthorne: Triton System 

 

Attachments: Sizing Report � 311m3 (2013_05_23).pdf 
Hi Lisa, 

 

The storage volume (311m3) for the attached sizing report is from the bottom of the trench to 

the top of the stone cover. 

 

If the pipe outlet is at the bottom of the chamber, there would be 300mm of water sitting within 

the bedding that would not leave. Storage volume would in fact be 311m3 – (38.77m x 8.865m x 

0.3m x 0.4void)  = 269m3. Should we add more stone above the chambers to make up for the 

difference? 

 

 
Regards, 

  
J.J. Breede, P.Eng. 
Technical Specialist 
Stormwater Management and Erosion & Sediment Control Solutions 
Terrafix Geosynthetics Inc. 
455 Horner Avenue 
Toronto, ON 
M8W 4W9 
Office: 416167410363 x241 
Cell: 416165910363 
Fax: 416167411159 
jjbreede@terrafixgeo.com 
www.terrafixgeo.com 

  

CONFIDENTIALITY NOTE  

This transmission is intended only for the use of the individual(s) or the entity to which it is 

addressed. It may contain Confidential / Privileged information belonging to the sender which is 

protected by personal and copyright privilege. If you are not the intended recipient, you are 

hereby notified that any disclosure, copying, distribution or taking of any action in reliance on 

the contents of this information is prohibited. If you have received this transmission in error, 

please immediately notify us by telephone or e-mail. Thank you. 

 

 

 

From: JJ Breede [mailto:jjbreede@terrafixgeo.com]  
Sent: June�25�13 5:24 PM 
To: 'Lisa Bowley'; 'Graham Brown' 
Cc: 'Susan Gordon' 
Subject: RE: Hawthorne: Triton System 

 

Hi Lisa, Susan, 

 



It was a pleasure meeting and speaking with you yesterday. Thanks again for setting up the L&L 

for us. 

 

Here is the contact information for Chris Denich at Aquafor Beech as you requested: 

 

Chris Denich 

Aquafor Beech 

denich.c@aquaforbeech.com 

519-224-3740 x1236 

 

In the meantime, we’ll start working on a set of shop drawings for your review. 

 

 
Regards, 

  
J.J. Breede, P.Eng. 
Technical Specialist 
Stormwater Management and Erosion & Sediment Control Solutions 
Terrafix Geosynthetics Inc. 
455 Horner Avenue 
Toronto, ON 
M8W 4W9 
Office: 416167410363 x241 
Cell: 416165910363 
Fax: 416167411159 
jjbreede@terrafixgeo.com 
www.terrafixgeo.com 

  

CONFIDENTIALITY NOTE  

This transmission is intended only for the use of the individual(s) or the entity to which it is 

addressed. It may contain Confidential / Privileged information belonging to the sender which is 

protected by personal and copyright privilege. If you are not the intended recipient, you are 

hereby notified that any disclosure, copying, distribution or taking of any action in reliance on 

the contents of this information is prohibited. If you have received this transmission in error, 

please immediately notify us by telephone or e-mail. Thank you. 

 

 

 

From: Lisa Bowley [mailto:l.bowley@novatech�eng.com]  
Sent: June�25�13 12:00 PM 
To: JJ Breede; 'Graham Brown' 
Cc: Susan Gordon 
Subject: Hawthorne: Triton System 

 

JJ, Graham,  
 
As discussed yesterday, please find enclosed the Preliminary Grading & Servicing Plan (112034"PGS, 
revision 1) for the Hawthorne site.  We are providing the plan in AutoCAD (2007) and PDF for your 
use.   
The area reserved for the Triton system is located west of Building A. 



 
Thank you very much for your help on this project. 

Lisa Bowley, P.Eng.  
*********************************************************** 

Novatech Engineering Consultants Ltd.  
Suite 200, 240 Michael Cowpland Drive 
Kanata . Ontario . Canada . K2M 1P6 
Tel: (613) 254%9643 x246 
Fax: (613) 25415867 
Email: l.bowley@novatech1eng.com 
Web: http://www.novatech1eng.com 
 
‘The information contained in this e1mail message is confidential and is for exclusive use of the addressee.' 
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� Summary

Parameters

Units: Metric 
Storage Volume: 311  Cu. M 

Chamber Selection: S-29  [+]

Header Row Position: Double 
Fill Over Embedment Stone: 120  cm 

Embedment Stone:
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Over: 3030

Under: 30

Porosity: 0.4

Controlled By (in M):

Width 
10

Accessories:

Dumpsters: 0 
Bins: 0 
Floors: 

Double Stacked

Double Stacked?: 

Lower Chamber: S-29 
Stone Between: 15

Note: After making an input change you must hit recalculate to update the Field Diagram and Project Results. 

NOTICE: This calculator is provided for your convenience only and is not meant for final quotation and/or 

engineering purposes. Please contact Triton for more information. 

Project Results

�  Total Cover Over Chambers: 150.00 cm

�  Height of Chamber: 91.44 cm

�  Embedment Stone Under Chambers: 30.00 cm

�  Volume of Embedment Stone Required: 349 Cu. M

�  Volume of Fill Material Required: 412 Cu. M

Total Storage Provided: 311.0 Cu. M

Type of Distribution Chambers: S-29

# of Distribution Chambers Required: 201

# of end caps required: 14

Type of header row chambers required: S-29

# of header row chambers required: 20

Floors: 0

Bins: 0

Dumpsters: 0

Required Bed Size: 343.68 Sq. M

Volume of Embedment Stone Required: 349.03 Cu. M

Volume of Fill Material Required: 412.41 Cu. M

Volume of Excavation: 932.88 Cu. M

Area of Filter Fabric: 487.95 Sq. M

# of Chambers long: 41

# of rows: 5

Actual Trench Length: 38.77 M

Actual Trench Width: 8.865 M

Page 2 of 4See the advanatges of the Tritonsws products over Stormtech, Cultec, Contech, Kingstar, ...
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Field Diagram

Chamber Type

Dimensions 59" x 36" x 35" (WxHxL)

1498.6mm x 914.4mm x 889mm 

Weight 32 lbs / 14.5 kg 

Bare Chamber Storage 29 ft³ / 0.82 m³ 

Project Results

�  Total Cover Over Chambers: 150.00 cm

�  Height of Chamber: 91.44 cm

�  Embedment Stone Under Chambers: 30.00 cm

�  Volume of Embedment Stone Required: 349 Cu. M

�  Volume of Fill Material Required: 412 Cu. M

Total Storage Provided: 311.0 Cu. M

Type of Distribution Chambers: S-29

# of Distribution Chambers Required: 201

# of end caps required: 14

Type of header row chambers required: S-29

# of header row chambers required: 20

Floors: 0

Bins: 0

Dumpsters: 0
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Required Bed Size: 343.68 Sq. M

Volume of Embedment Stone Required: 349.03 Cu. M

Volume of Fill Material Required: 412.41 Cu. M

Volume of Excavation: 932.88 Cu. M

Area of Filter Fabric: 487.95 Sq. M

# of Chambers long: 41

# of rows: 5

Actual Trench Length: 38.77 M

Actual Trench Width: 8.865 M

Triton Stormwater Solutions�, LLC

9864 E. Grand River, Suite 110 #176

Brighton, Michigan 48116

Phone: (810) 222-7652 - Fax: (810) 222-1769

�

�
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� |

� Latest News

� |

� Case Studies

� |

� Contact Us

� |

� Products

� |

� Site Calculator

© 2007-2011 Triton Stormwater Solutions�. All Rights Reserved.

a REVVdev website by xspond. 
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