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1.0 INTRODUCTION 

Clearford Water Systems Inc. has been retained to complete the detailed design of a Small 
Bore Sewer (SBS®) sanitary collection system for residential Phase 1B-2 of the West Capital 
Airpark (WCA) development in Ottawa, Ontario.   
 
The sanitary SBS® system is a small diameter gravity sewer (SDGS) system with variable 
gradient (refer to Section 5.15.4 of the MOE Design Guidelines for Sewage Works, 2008).  
Residential Phase 1 sanitary SBS® servicing has been approved under Environmental 
Compliance Approval No. 0961-A9UHS8 (Appendix B).  Under this approval, the downstream 
sanitary sewer mains of Phase 1 would allow new connections of future phases to be served 
within the approved treatment system capacity.   
 
This Design Brief has been prepared for the sanitary servicing of the proposed Phase 1B-2 
development.  Wastewater generation based on the build-out of previously approved residential 
Phases has been used for the review of the hydraulic capacity of the proposed sanitary system.  
Descriptions are provided for the design parameters, installation, operation and maintenance of 
the proposed Phase 1B-2 sanitary collection system.   

2.0 SITE DESCRIPTION 

2.1 General Site Information  

The WCA is a private residential development and business park located on a 400-acre 
property in the west end of the City of Ottawa.  This site is bounded by agricultural land to the 
northwest, Diamondview Road on the southwest, Thomas Argue Road on the northeast, and 
aggregate pits to the southeast.  One small creek crosses the site from south to north.  The 
residential development site lies south of the existing airport facilities; the business park 
development is to the northeast of the existing facilities and adjacent to Carp Road.   

2.2 Existing and Proposed Development  

The development of WCA Phase 1 includes 212 residential lots and one City Park staged into 
three (3) construction phases: existing Phases 1A and 1B-1 and proposed Phase 1B-2.  The 
sanitary sewer servicing for Phase 1A has been installed for 77 single family houses and the 
City Park. Phase 1B-1 has been registered for servicing 28 single family houses, while the 
proposed Phase 1B-2 is planned for 77 single family houses and 30 townhouse units.   
 
The existing Phase 2A was approved under the Transfer of Review Program (TORP) delegated 
to the City in 2020. The sanitary sewer servicing for Phase 2A has been installed for 82 single 
family houses and 48 townhouse units. 
 
The total of existing Phase 1A, 1B-1, 2A, and proposed phase 1B-2 residential development will 
include 342 residential lots and 2 equivalent residential units contributed from the City Park of 
Phase 1A.   
 
Although the original Phase 1 sanitary SBS® collection system has been approved under 
Environmental Compliance Approval No. 0961-A9UHS8 (Appendix B) for Phase 1A and 1B 
only, the downstream sewer mains are sized with a total capacity to accommodate wastewater 
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generation up to 329 residential lots and some common sites up to 15 equivalent residential 
units (ERUs) which equal to the total of existing Phase 1A, 1B-1, 2A, and proposed phase 1B-2 
residential development.  A summary of the residential and ERU counts is provided in Table 3.2 

3.0 SANITARY COLLECTION SYSTEM  

Refer to Appendix A for a plan view and schematic of the sanitary sewer collection system for 
the existing and proposed residential development in Phase 1A, Phase 1B (IB-1 and 1B-2) and 
Phase 2A.   

3.1 Existing Residential Phase 1A, 1B-1 and 2A Servicing 

The existing sanitary SBS® collection system for WCA residential development is classified as a 
small diameter variable gradient sewer system (refer to “An Introduction to Communal Sewage 
Systems,” MOE, ISBN 0-7778-6933-0).  The system is comprised of at-source clarification with 
the liquid effluent transported by gravity through small diameter service laterals and sanitary 
mains (75-200 mm diameter) to an effluent pumping station to lift effluent to the wastewater 
treatment facility.   
 
Interceptor tanks of 4,000 L working volume are located on each residential lot that will be 
owned, operated and maintained by a condominium corporation.  The interceptor tanks provide 
at-source separation of sewage waste solids, fats, oils and greases (FOGs), and allow for 
storage and digestion of the accumulated sludge.  Additionally, the clarification process reduces 
peak flows through attenuation in the system and provides pre-treatment of the domestic 
wastewater through reduction of the biological oxygen demand (BOD) and total suspended 
solids (TSS).   
 
An inverted siphon has been constructed to transport effluent from the west to east side of Carp 
Creek on Wingover Pvt.  The siphon consists of two parallel 100 mm diameter pipelines that 
eliminate the need for an additional pumping station within the residential development.   
 
The small diameter sanitary laterals and mains constructed from high-density polyethylene 
(HDPE) provide a watertight collection system using pipe fusion/welding technologies and the 
elimination of maintenance hole requirements.  System cleanouts, called system access points 
(SAPs), are installed to allow for monitoring, maintenance and periodic flushing of the system.  
All components of the existing SBS® collection system in WCA residential development have 
been tested after installation to ensure a watertight system.   

3.2 Proposed Residential Phase 1B-2 Servicing  

The proposed residential Phase 1B-2 adjoins Phase 1B-1 located east of Carp Creek and will 
be comprised of a mixture of 107 single family homes and townhomes.  Sanitary servicing for 
the proposed development is designed based on the previously approved ECA for implementing 
a sanitary SBS® gravity collection system.  Each residential home will have an individual 
interceptor tank located at front yard of the property.  Raw sewage from homes will be 
connected to the inlet pipe of interceptor tanks, where settable solids in the sewage will be 
captured in the tank after a minimum of 48 hours retention time.  The liquid tank effluent will 
drain through service laterals to the SBS® mains in the road rights-of-way.   
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Two (2) sanitary collection areas have been proposed for the new development.  In Phase 1B-2, 
twenty-eight (28) single-family houses will connect to the existing 100mm SBS® main from 
Phase 1B-1 on Chandelle Pvt.  Service laterals for these twenty-eight (28) residential homes will 
be established through installed tee connections which are currently plugged and will be 
extended into the properties.  Due to a crossing conflict with a proposed storm sewer, the 
existing 100mm SBS® main of Phase 1B-1 will be cut off at the location prior to the road 
crossing (approximate chainage 9+996). Subsequently, it will be diverted to a new SBS main on 
the proposed Chandelle Pvt. extension. The existing 100mm SBS® main beyond this point will 
be capped and abandoned. 
 
The remaining seventy-nine (79) residential units will be serviced by new SBS® mains on 
proposed Chandelle Pvt. extension and Street Three, with a minimum burial depth of 2.2m 
below the edge of road elevations.  The proposed Phase 1B-2 sanitary flows will connect to an 
existing sanitary cap located at approximate Chainage 401+053 in Phase 1B-1.  Following the 
connection cap, these sanitary flows will be directed through the existing 150mm SBS® main 
adjacent to the Stormwater Management East Pond.  The existing 150mm SBS® main then 
feeds to the downstream 200mm SBS® main of Phase 1A on Wingover Pvt. which terminates at 
the existing sanitary sewer manhole at the intersection of Wingover Pvt. and Thomas Argue Rd.   
 
At the termination point of the collection system, the sanitary sewer from existing and proposed 
residential phases will be entering by gravity the existing effluent pumping station and lifted to 
the above-grade wastewater treatment plant for further treatment.  The pumping station and 
WWTP design for WCA residential development is provided by others under separate cover. 
The treated final effluent is discharged via pipe outfall to an onsite dry ditch approximately 30 m 
from the treatment facility.   

3.2.1 Design Parameters  

The assumptions and design parameters used for sizing and hydraulic design of the proposed 
Phase 1B-2 SBS® collection system are presented in Table 3.1.   
 

Table 3.1:  Summary of Residential Phase 1B-2 SBS® Design Parameters 

Parameter Design Value Reference 
Residential ADF Generationa 290 L/cap/day MOE typical 225-450 L/cap/day 
Housing Density 3.4 capita/single home City of Ottawa Standards 

2.7 capita/townhome City of Ottawa Standards 
Equivalent Residential Unit (ERU)b 986 L/single home/day Single family home 
Peaking Factorc 2.0 MOE NETE Certificate 
Inflow/Infiltrationc  0 L/cap/day MOE NETE Certificate 
Sanitary SBS® Lateral Diameter 75 mm MOE Sewage Works 2008 
Sanitary SBS® Main Diameterc 75 mm – 150 mm MOE NETE Certificate 
Manning’s Roughness for HDPE DR17 0.013 MOE Sewage Works 2008 
Minimum Cleansing Velocity 0.15m/s MOE NETE Certificate 
Minimum Slope 0.15% MOE NETE Certificate 
Cleanout Max. Spacing  90 m MOE NETE Certificate 
Minimum Burial Depth for Mains 2.20 m Frost protection purpose 
Minimum Burial Depth for Interceptors 0.30 m Manufacturer’s guide 
Interceptor Min. Hydraulic Retention Time 2 days OBC Section 8.2.2.3. 
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Notes: 
a Refer to approved “Phase 1 Residential – SBS® Sanitary Collection Design Brief”, April 2015. 
b Based on single home density of 3.4 capita/home 
c Refer to Appendix C:  Ontario MOE – NETE Certificate has an approved peaking factor of 2 and I/I=0, 

which was used in this sewer design 
 
The sewage generation rates for existing and proposed residential phases are summarized by 
development type in Table 3.2.   
 

Table 3.2:  Wastewater Generation in Each Phase 

Phases Property 
ERU 

Connections 
Population 

(capita) 
Design Average 
Flow, QA (L/d) 

Peak Flow 
(L/s) 

Existing 
Phase 1A 

Single homes 77 261.8 75,922 1.76 
City Park 2 - 2,000 0.05 

Existing 
Phase 2A 

Single homes 82 278.8 80,852 1.87 
Townhomes 48 129.6 37,584 0.87 

Existing & 
Proposed 
Phase 1B 

Existing single homes 28 95.2 27,608 0.64 
Proposed single homes  77 261.8 75,922 1.76 
Proposed Townhomes 30 81.0 23,490 0.54 

Existing & Proposed Total  344 1,108.2 323,378 7.49 
 

3.2.2 Interceptor Tanks 

The interceptor tanks are designed to perform at-source solids separation, clarification, solids 
retention and primary treatment.  The sizing of interceptor tanks has been determined based on 
the occupancy, flow generation rates and the required minimum of 48 hours hydraulic retention 
time specified in Table 3.1. The calculated hydraulic retention time of interceptor tanks in 
residential Phase 1B-2 are provided in Table 3.3.   
 

Table 3.3:  Hydraulic Retention Time of Interceptor Tanks 

Property 
Tank Working 
Capacity (L) 

Occupancy Density 
(capita/home) 

Design Average 
Flow QA (L/day) HRT (days) 

Single home 4,000 3.4 986 4.1 
Town home 4,000 2.7 783 5.1 

 
 
The volume of sludge production is expected to vary significantly from home to home based on 
the actual occupancy density and habits of individual residents.  Collection and storage of solids 
occurs year-round, with the contents of the tanks to be pumped out and disposed off-site by a 
licensed hauler.   
 
The estimated raw sewage and SBS® effluent wastewater characteristics are presented in 
Table 3.4.   
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Table 3.4:  Interceptor Tank Wastewater Characteristics 

Parameter 
Raw Sewage 

Average Concentrationa 
SBS® Effluent 

Average Concentrationa 
Biochemical Oxygen Demand (BOD5) 170 mg/L 120 mg/L 
Total Suspended Solids (TSS) 200 mg/L 80 mg/L 
Total Kjeldahl Nitrogen (TKN) 62.9 mg/L 62.9 mg/L 
Total Ammonia Nitrogen (TAN) 53.5 mg/L 53.5 mg/L 
Total Phosphorus (TP) 10 mg/L 10 mg/L 

a Refer to information supplied by Golder Associates, “Report on Wastewater Treatment System Carp Airport”, 
January 2015. 

3.2.3 Sanitary SBS® Mains, Laterals and SAPs 

The sanitary SBS® laterals from the interceptor tank outlet to the sanitary SBS® main will be 
75 mm diameter sewer, while the sanitary SBS® mains in residential Phase 1B-2 will range from 
75 mm to 150 mm diameter.  Each segment of pipe was analyzed using the Manning’s Equation 
and a peaking factor of two, to account for the attenuation of peak flow that occurs in the 
interceptor tanks.  Each sanitary main was designed to carry the peak flow with a half-full pipe 
condition as an additional safety factor.   
 
Refer to Appendix E for the complete hydraulic design calculations for the collection system.  
The Design Sheet has been updated to include the as-built information from existing phases 
and the design flows for the proposed development.   
 
System access points (SAPs) are designed to allow for routine maintenance, monitoring and 
periodic flushing.  SAPs will be installed at the start of each pipe run and throughout the sewer 
main network with a maximum separation distance of 90 metres.   
 
Venting of the SBS® pipe network is critical to maintaining flow in the system and eliminating the 
potential for “air lock” conditions.  Venting is passively achieved through headspace in the 
laterals, interceptor tanks, and plumbing vent stacks for each residential connection; 
additionally, air breather caps will be installed on SAPs for increased venting of the system.   

3.3 Capacity Review of Existing SBS® System  

The hydraulic conveyance capacity and peak flow velocity in the existing SBS® mains were 
assessed based on the theoretical design criteria presented in Table 3.1 and 3.2 and the as-bult 
data of existing sanitary sewer mains.   

3.3.1 Existing Gravity Sewer Mains 

The capacities of existing gravity SBS® mains, specifically installed downstream of the proposed 
development on Chandelle Pvt. and Wingover Pvt. and along the Stormwater Management East 
Pond, were analysed for conveyance of the total peak design flow with a maximum design ratio 
(Qp/Qf) of 50% under available hydraulic slopes resulting from sanitary sewer as-builts.   
 
Design calculations included in Appendix E show that the existing SBS® mains have sufficient 
capacity to accommodate the total peak design flow from all existing and proposed phases.  
Additionally, the cleansing velocity in all pipe segments is maintained at or above the minimum 
0.15 m/s.  It is noted that these calculations are based on the design assumptions which may be 
different than actual flows discharging into the system.   



WCA – SBS® Design Report Phase 1B-2 Residential – February 2024                               CLI File 06001 

Clearford Water Systems Inc.  7 

3.3.2 Existing Inverted Siphon 

The inverted siphon is upstream of the proposed development, so the hydraulic capacity of 
inverted siphon will not be impacted by the proposed development. 
 

3.4 Installation of SBS® System 

3.4.1 Interceptor Tanks 

Refer to Appendix D for interceptor tank details.  The proposed interceptor tanks are injection-
molded polypropylene tanks.  These structurally reinforced plastic tanks are lightweight and 
durable for easy assembly and handling.  Tanks are designed to withstand typical stresses 
associated with installation by heavy equipment and burial.  The tank is constructed with a main 
body in two (2) pieces with inlet and outlet access hatches and adjustable plastic risers. 
Alternative tank material with equal or better properties is acceptable upon Clearford’s review.  
 
Installation requires excavation, including any rock removal, preparation of the bedding material, 
placement of the tank, backfilling and compaction, connection of inlet and outlet plumbing, and 
installation of access hatches.   
 
Rubber gasket seals are set into the inlet and outlet pipe positions providing watertight pipe 
connections.  Access hatches are provided at inlet location to allow for inspection, maintenance, 
and sludge pumping.  Modular plastic riser ring components are stacked such that the risers 
extend to grade level for access.   
 
Installation requirements for the interceptor tanks are summarized below.   
 

1. Interceptor tank locations selected based on the following considerations:  
a) Minimize length of pipe for the sewer lateral from building to interceptor tank.  
b) Allow equipment access for excavation and interceptor tank placement. 
c) Minimize length of sanitary lateral and provide unobstructed connection to the 

sanitary main. 
d) Interceptor tank elevation allows for minimum 2% slope for the sewage drainage 

from building to interceptor tank inlet. 
e) Outlet of interceptor tank allows for minimum 0.5% slope for the SBS® lateral 

from interceptor tank outlet to the sanitary main.   

2. Placement of interceptor – Backfilling and Compaction.   
a) Backfilling and compaction shall follow the manufacturer’s instruction. 
b) Backfilling shall along sidewalls in 300 mm lifts. 
c) Compaction shall meet 95% standard proctor density (S.P.D). 
d) Property grading shall be slopped away from interceptor tank to avoid surface 

runoff entering. 

3.4.2 Sanitary SBS® Mains, Laterals and SAPs 

SBS® laterals, mains and SAPs will be constructed from HDPE DR17 pipe, and all connections 
are made through butt fusion or electro-fusion couplings, creating a permanent weld of equal or 
greater strength than the pipe itself.   
 
The sewer mains will be constructed within the road right-of-way with minimum cover of 
2.20 metres from the edge of the road to crown of the sewer.  Sanitary laterals will be 
constructed to provide the most direct connection to the sewer main.  Thermal insulation of pipe 
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sections with less than 2.2m burial depth will be provided as per city of Ottawa Standard Details 
W21 and W22 for frost protection. 
 
SAPs will be housed in a cast iron enclosure complete with cover to protect the internal HDPE 
riser.  The risers will be fitted with HDPE friction caps with breather holes to ensure system 
venting and prevent infiltration and debris from entering.  Refer to Appendix F for SAP and 
collection system details.   

3.4.3 CCTV Camera Inspection and Pressure Testing 

Sewer main flushing should occur initially upon installation, followed by CCTV camera 
inspection.  All components of the SBS® collection system will be tested in accordance with 
OPSS 409, 410 and 441 to ensure a watertight system.  Low pressure air testing will be 
performed in accordance with OPSS 410.07.15.04.03, with no pressure drop.  Sewer pipe 
segments where minimum 0.5m of clear vertical distance cannot be maintained in field to cross 
above watermains shall be pressure tested in accordance with Division 441 of the OPSS at a 
pressure of 350 kPa, with no leakage. 

3.5 Operation and Maintenance 

Maintenance requirements for the SBS® system are minimal, consisting of routine annual 
inspection and monitoring, as well as particular maintenance requirements for system 
components outlined in the following subsections.  An operations and maintenance manual will 
be developed to document as-built information and to provide greater detail with respect to 
standard operations and maintenance requirements.   

3.5.1 Interceptor Tanks  

Sludge removal from residential interceptor tanks is typically required every 5 to 10 years, 
depending on the occupancy for each home.  Access hatches on the interceptor tanks allow for 
routine inspection, pumping, and other maintenance activities.  Sludge removal will be 
performed by a licensed septage hauler and disposed at an approved facility.   

3.5.2 Sanitary SBS® Mains, Laterals and SAPs  

Typical cleaning intervals for cleaning sewer mains and laterals range from 7 to 10 years.  SAPs 
provide access to the collection system for inspection and cleaning.  System flushing or 
pressure washing is performed using potable water delivered through fire hoses or through 
equipment from a commercial sewer maintenance company.   

4.0 SUMMARY 

The SBS® collection system has been designed for the proposed Phase 1B-2 development of 
107 residential units.  The proposed Phase 1B-2 SBS® collection system components are 
summarized as follows:  
 
Residential Interceptor Tanks 

•  A total of 107 tanks with a minimum working capacity of 4,000 L each will be installed for 
each residential unit.   

•  Tanks will be installed at a minimum 1.5 m setback from buildings and a minimum 
300 mm soil cover on top with access hatches to grade level.   

•  Tanks will provide a minimum hydraulic retention time of 2 days.   
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SBS® Collection System 

•  A total of approximately 850 m of SBS® laterals, all 75 mm diameter HDPE DR17 pipe at 
minimum 0.5% slope, will connect interceptor tanks to the sewer mains.   

•  An approximately 700 m of new SBS® mains in addition to existing SBS® mains ranging 
from 75-200 mm diameter HDPE DR17 will convey wastewater of the proposed 
development by gravity at minimum 0.15% slope to the downstream treatment plant.   

•  A total of 9 SAPs will be installed in proposed Phase 1B-2 with a maximum separation 
distance of 90 m.   

•  HDPE fusion/welding technologies to be used for all connections.   
 
Operation and Maintenance Recommendations 

•  Routine monitoring of interceptor tanks and SBS® sewer collection system.   
•  Pump-out sludge from tanks when sludge level reaches 65% of liquid level, 

approximately every 5-10 years.   
•  Routine inspection of inverted siphon structure and flushing or pressure washing at 

intervals of 7-10 years.   
•  SBS® system flushing or pressure washing at intervals of 7-10 years.   
•  Partial CCTV inspection after 5-10 years of operation to develop maintenance program 

based on observed conditions.   
 
 
 
 
 
 
 
 
 
 
 
Prepared By:  
 

 
 
Yuxin Wang, EIT 
Project Manager 

Reviewed By:  

 
 
Wilf Stefan, P.Eng. 
COO 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A:  Plan View and Schematic of  
Proposed SBS® Collection System 



 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B:  Ontario MECC – ENVIORNMENTAL COMPLIANCE 
APPROVAL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 



 

 

 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix C:  Ontario MOE – NETE Certificate  



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D:  Interceptor Tank Details



 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E:  SBS® Sanitary Sewer Design Sheet 



 

 

 



 

 

 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix F:  System Access Points and  
Collection System Details 



 

 

 
 


