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ASSESSMENT OF ADEQUACY OF PUBLIC SERVICES  
FOR 

LEPINE CORPORATION 
3490 INNES ROAD 

 
MAY 2019  

CITY OF OTTAWA 
 

DSEL PROJECT NO.: 18-1007 

 

1.0 INTRODUCTION 

David Schaeffer Engineering Limited (DSEL) has been retained to prepare an 
Assessment of Adequacy of Public Services report in support of the application for a 
Zoning By-law Amendment (ZBLA) of Blocks 149 ,150, 148 and 147 of 3490 Innes Road 
on behalf of the Lépine Corporation. 

The subject property is located within the City of Ottawa urban boundary in the Innes 
Ward and is in conformance with the approved 3490 Innes Road Plan of Subdivision. The 
subject property includes blocks 149, 150, 148 and 147 (also referred to as 369, 370, 368 
and 367 respectively) per the Design Brief for 3490 Innes Road (DSEL, May 2018). As 
illustrated in Figure 1: Site Location, the subject property is located south of Innes Road, 
and east of Pagé Road. The subject property is currently zoned DR (Development 
Reserve Zone) and IL2H(14)-h (Light Industrial Zone). The subject property lies within the 
Orleans Village (OV) development and measures approximately 11.41 ha. The subject 
property is within the jurisdiction of the Rideau Valley Conservation Authority. 
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 Figure 1: Site Location  

The contemplated development consists of 13 mixed-use buildings with approximately 
2615 apartment units and 5,300m2 of commercial space as well as underground parking. 

1.1 Existing Conditions 

Sewer and watermain mapping collected from the City of Ottawa indicate that the 
following services exist across the property frontage within the adjacent municipal right-
of-ways:  

Innes Road: 

➢ 406mm diameter ductile iron watermain; 

➢ 1050mm diameter concrete storm sewer;  

➢ 250mm diameter sanitary sewer. 

Pagé Road: 

➢ 305mm diameter watermain; 

➢ 450mm diameter storm sewer; 

➢ 250mm diameter sanitary sewer. 
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1.2 Required Permits / Approvals 

The contemplated development is subject to the site plan control approval process. The 
City of Ottawa must approve the engineering reports and drawings prior to issuing a ZBLA 
approval. 

1.3 Pre-consultation 

Pre-consultation correspondence from the City of Ottawa, along with the servicing 
guidelines checklist, is located in Appendix A. 
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2.0 GUIDELINES, PREVIOUS STUDIES, AND REPORTS 

2.1 Existing Studies, Guidelines, and Reports 

The following documents were referenced in the preparation of this report: 

➢ Ottawa Sewer Design Guidelines,  
City of Ottawa, SDG002, October 2012. 
(City Standards)  

o Technical Bulletin ISDTB-2014-01, Revisions to Ottawa Design 
Guidelines – Sewer, 
City of Ottawa, February 5, 2014.               
(ISDTB-2014-01) 

o Technical Bulletin PIEDTB-2016-01, Revisions to Ottawa Design 
Guidelines – Sewer, 
City of Ottawa, September 6, 2016.               
(PIEDTB-2016-01) 

o Technical Bulletin ISTB-2018-01, Revisions to Ottawa Design 
Guidelines – Sewer dated 2012, 
City of Ottawa, March 21, 2018.                   
(ISTB SEWER-2018-01) 

o Technical Bulletin ISTB-2018-04, Revisions to Ottawa Design 
Guidelines – Sewer dated 2012, 
City of Ottawa, June 27, 2018.                   
(ISTB SEWER-2018-04) 

➢ Ottawa Design Guidelines – Water Distribution, 
City of Ottawa, July 2010. 
(Water Supply Guidelines) 

 
o Technical Bulletin ISD-2010-2,  

City of Ottawa, December 15, 2010. 
(ISDTB-2010-2) 

o Technical Bulletin ISTB-2014-02,  
City of Ottawa, May 27, 2014. 
(ISTB-2014-02) 

o Technical Bulletin ISDTB-2018-02,  
City of Ottawa, March 21, 2018. 
(ISDTB-2018-02) 
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➢ Design Guidelines for Sewage Works,  
Ministry of the Environment, 2008. 
(MOE Design Guidelines) 

➢ Stormwater Planning and Design Manual,  
Ministry of the Environment, March 2003. 
(SWMP Design Manual) 

➢ Ontario Building Code Compendium  
Ministry of Municipal Affairs and Housing Building Development Branch,  
January 1, 2010 Update. 
(OBC) 

➢ Gloucester and Cumberland, East Urban Community Expansion Area and 
Bilberry Creek Industrial Park, Master Servicing Update,             
Stantec, July 2006. 
(MSU) 

➢ Functional Servicing Report for Innes Development Corp. – Rev 2,   
(DSEL, August 2017).              
(FSR) 

➢ Stormwater Management Report for the Orleans Village Subdivision, 
JFSA, July 2018. 
(OV SWM Report) 

➢ Design Brief for Caivan (Orleans Village) Limited 3490 Innes Road – Rev 2 
DSEL, May 2018. 
(Design Brief) 

➢ Design Brief for the Interim Stormwater Management Pond for the Orleans 
Village Subdivision,  
JFSA, January 19, 2018. 

➢ Innes Road Widening Environmental Study Report,             
Delcan, February 2002. 

➢ Design Brief for the Reconstruction of the East Urban Community 
Stormwater Management Pond         
DSEL/JFSA, March 2014. 

➢ Orleans Village Subdivision / Forest Valley Sanitary Trunk Sewer Hydraulic 
Gradeline Analysis Test  
JFSA, June 27, 2018. 
(FVT HGL Analysis) 

.  
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3.0 WATER SUPPLY SERVICING 

3.1 Existing Water Supply Services 

The subject property lies within the City of Ottawa 2E pressure zone. A local 406mm 
diameter ductile iron watermain exists within the Innes Road right-of-way and a 305mm 
diameter watermain exists within the Pagé Road right-of-way, as shown by the City Water 
Distribution Mapping in Appendix B. 

A 300mm watermain within the future Avenue de Lamarche fronting the subject site is 
under construction at the time of this publication.  The installation of the 300mm 
watermain is in accordance with the Design Brief.  

3.2 Water Supply Servicing Design  

It is contemplated to service the development through a looped 300mm watermain 
connection to the future 300mm watermain within Avenue de Lamarche.   

Table 1 summarizes the Water Supply Guidelines employed in the preparation of the 
preliminary water demand estimate.  

Table 1 
Water Supply Design Criteria 

Design Parameter Value 

Residential 1 Bedroom Apartment 1.4 P/unit 

Residential 2 Bedroom Apartment 2.1 P/unit 

Residential 3 Bedroom Apartment 3.1 P/unit 

Residential Average Daily Demand 280 L/d/P 

Residential Maximum Daily Demand 2.5 x Average Daily * 

Residential Maximum Hourly 5.5 x Average Daily * 

Commercial Space 28,000 L/Ha/day 

Minimum Watermain Size 150mm diameter 

Minimum Depth of Cover 2.4m from top of watermain to finished grade 

During normal operating conditions desired 
operating pressure is within 

350kPa and 480kPa 

During normal operating conditions pressure must 
not drop below 

275kPa 

During normal operating conditions pressure must 
not exceed 

552kPa 

During fire flow operating pressure must not drop 
below 

140kPa 

*Daily average based on Appendix 4-A from Water Supply Guidelines  

 

Table 2 summarizes the anticipated water supply demand, the water demand 
contemplated in the Design Brief, and the resulting pressures determined in the Design 
Brief at the connection point to the future 300mm watermain within Avenue de Lamarche. 
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Table 2 
Water Demand and Boundary Conditions 

Proposed Conditions 

Design Parameter Anticipated Demand1 
(L/min) 

Contemplated Demand 
from Blocks 147-150 

per Design Brief  

(L/min) 

Pressure @ Subject Site 
Boundary per (Node COM1 

per Design Brief) 

 (kPa) 

Average Daily 
Demand 

935.9 1013.1 429.8 

Max Day + Fire Flow 2329.3 + 13,000.0 = 
15,329.3 

2427.6 + 13,000.0 = 
15,427.6 

226.1 

Peak Hour 5118.4 5277.8 366.3 

1)  Water demand calculation per Water Supply Guidelines.  See Appendix B for detailed calculations. 

 

Proposed average daily water demand is anticipated to be 7.6% lower than the predicted 
water demand from blocks 147 to 150 per the Design Brief.  

Fire flow had been contemplated at 13,000 L/min per the Design Brief.  Sufficient 
pressure is available to accommodate a 13,000 L/min fire flow. If the fire flow of the 
subject property exceeds 13,000 L/min a revised boundary condition request will be 
required to ensure sufficient pressure exists.  Pressure in the Average Day and Peak 
Hour demand fall within the desired pressure range per Table 1. 

Internal private hydrants along with future hydrants on Avenue de Lamarche will be 
required to service the contemplated development.  

3.2 Water Servicing Conclusion 

The subject site was contemplated in the Design Brief to connect to the future 300mm 
watermain within Avenue de Lamarche.  Adequate pressure in the Average Day and Max 
Day scenario and a fire flow of 13,000 L/min is available within the future watermain 
network to support the development.  

The proposed water supply design conforms to all relevant City Guidelines and Policies. 
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4.0 WASTWEWATER SERVICING 

4.1 Existing Wastewater Services 

The subject site lies within the Forest Valley Trunk (FVT) catchment area, as shown by 
the Sanitary & Storm Collection System Maps, included in Appendix C. 250mm 
diameter sanitary sewers exist on Innes Road and Pagé Road, north of Silverbirch Street.  
The 900mm diameter FVT sanitary sewer exists on Pagé Road, south of Silverbirch 
Street. 

The subject site was contemplated in the Design Brief and the construction of a 250mm 
sanitary sewer within Avenue de Lamache is underway at the time of this publication.  
The 250mm diameter sanitary sewer is designed to support the contemplated 
development.   

4.2 Wastewater Design 

Wastewater services are available for the development within the future Avenue de 
Lamache as contemplated in the Design Brief.   

Table 3 summarizes the City Standards employed in the preparation of the preliminary 
wastewater analysis.  

Table 3 
Wastewater Design Criteria 

Design Parameter Value 

Residential 1 Bedroom Apartment 1.4 P/unit 

Residential 2 Bedroom Apartment 2.1 P/unit 

Residential 3 Bedroom Apartment 3.1 P/unit 

Average Daily Demand 280 L/d/per 

Peaking Factor Harmon’s Peaking Factor. Max 3.8, Min 2.0 

Commercial Floor Space 28,000 L/Ha/d 

Infiltration and Inflow Allowance 0.33L/s/ha 

Sanitary sewers are to be sized employing the 
Manning’s Equation 

2
1

3
21

SAR
n

Q =  

Minimum Sewer Size 250mm diameter 

Minimum Manning’s ‘n’ 0.013 

Minimum Depth of Cover 2.5m from crown of sewer to grade 

Minimum Full Flowing Velocity 0.6m/s 

Maximum Full Flowing Velocity 3.0m/s 

  
Extracted from Sections 4 and 6 of the City of Ottawa Sewer Design Guidelines, October 2012. 

Table 4 demonstrates the anticipated peak flow from the contemplated development as 
well as the flow anticipated in the Design Brief. See Appendix C for associated 
calculations. 
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Table 4 
Summary of Estimated Peak Wastewater Flow 

Design Parameter Proposed Total  
Flow (L/s) 

 Predicted Total  
Flow from Blocks 147 to 

150 per Design Brief 
(L/s) 

Estimated Average Dry Weather Flow 15.77 18.63 
Estimated Peak Dry Weather Flow 43.89 47.90 
Estimated Peak Wet Weather Flow 47.65 51.66 

 

Based on Table 4 above, the contemplated development results in a wastewater flow 

reduction of 7.8% compared to the Design Brief. 

As discussed in Section 4.1, the future sanitary sewers contemplated for Orleans Village 
have been sized to convey the flow from the subject site.  Design sheets from the Design 
Brief have been included in Appendix C, which demonstrate that the subject property 
has been contemplated in the design. The anticipated wastewater flow from the 
development are less than contemplated in the Design Brief, therefore, sufficient 
capacity within the local infrastructure is available to service the development.  

An analysis of the downstream Forest Valley Trunk (FVT) hydraulic grade line (HGL) was 
originally completed by Stantec in October 2003. An update to the HGL analysis was 
completed by JFSA in June 2018, refer to Appendix C for a copy of the report.  The 
revised HGL analysis was updated to include the contributions from the subject property 
in accordance with the Design Brief.  The Design Brief estimated a total peak flow that 
matches scenario 2 in the FVT HGL Analysis (approximately 179 L/s from the Orleans 
village and EUC developments), which suggests that a higher HGL within some nodes 
are anticipated resulting in a maximum of 10cm surcharge above the obvert of eight sewer 
pipes.  The analysis assumed that homes with basements contributing flow to the FVT 
have underside of footings (USF’s) 1.8m below the centerline of road.  Therefore, the 
surcharged sewer would still be lower than existing USF’s of the homes contributing to 
the FVT.  

4.3 Wastewater Servicing Conclusions 

The contemplated development is anticipated to be serviced by the future 250mm 
sanitary sewer, which is currently under construction within Avenue de Lamache. 

As outlined in the Design Brief, the local sewers were sized to convey wastewater from 
the subject property.  An HGL analysis of the FVT was completed to include the flow from 
the subject property.  The HGL increased along a portion of the FVT, however, the HGL 
is still below the assumed contributing USF elevations.  
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5.0 STORMWATER MANAGEMENT 

5.1 Existing Stormwater Drainage 

The existing site drains via sheet flow from north to south to the existing EUC Pond 1, 
which outlets to Mud Creek. 

The subject site was contemplated in the Design Brief and construction of a storm sewer 
varying from 300mm to 1350mm in diameter, fronting the subject site within Avenue de 
Lamache is underway during the time of publication of this report.   

5.2 Post-Development Stormwater Management Targets 

Stormwater management for the subject property has been contemplated in the Design 
Brief and OV SWM Report.  The site is required to provide: 

• Quantity controls to attenuate stormwater runoff to capture rates for Blocks 147 to 

150 per Table 5 for all storms up to and including the 100-year event; 

• Provide an estimated storage volume of 1780m3 (based on preliminary analysis of 

the OV SWM Report), to be confirmed with detailed analysis and actual percent 

imperviousness during detailed design; 

 

Table 5 
Summary of Stormwater Management Targets 

 

Area 
(ha) 

Capture Rate* 
(L/s) 

Storage Required 
(m3) 

Block 147 2.16 405 380 

Block 148 2.54 457 470 

Block 149 2.86 501 545 

Block 150 2.17 406 385 

External 
Area**  

0.75 73 
0 

*Capture rates per JFSA OV SWM Report 
** 2-Year Capture contemplated in the storm sewer design from the Design Brief  

 

• Approximately 0.64 Ha and 0.11 Ha of external residential properties fronting 

Innes Road was contemplated to drain to Blocks 147 & 148 and Blocks 149 & 

150, respectively.  The 2-year flow rate from the external areas is proposed to be 

added to the allowable release rates for Blocks 147,148, 149 and 150 described 

above.  



ASSESSMENT OF ADEQUACY OF PUBLIC SERVICES  MAY 2019 - REV 1 

LÉPINE CORPORATION 

3490 INNES ROAD 

   
 

DAVID SCHAEFFER ENGINEERING LTD.                                                                                                           Page 11 
© DSEL 

5.3 Proposed Stormwater Management System 

The subject property is anticipated to discharge to the future 825mm storm sewer within 
Avenue de Lamache.  The storm sewers have been sized to convey the 2-year flow from 
the subject site, refer to Appendix D for stormwater drainage plans and design sheets 
extracted from the Design Brief. 

The quantity and quality control has been prescribed by the Design Brief and OV SWM 
Report.  It is anticipated to use a combination of surface, rooftop and subsurface storage 
to provide the 1780m3 of preliminary required storage to control the flow to a maximum 
of 1842 L/s. 

5.4 Stormwater Servicing Conclusions 

Stormwater management for the subject site was contemplated in the Design Brief and 
OV SWM Report.  Minor system flow is anticipated to be directed to a future 825mm 
storm sewer within Avenue de Lamache, the subject site was contemplated in the minor 
system design of the subdivision.  

To accommodate the 100-year storm event, it is anticipated to use a combination of 
surface, rooftop and subsurface storage to provide the 1780m3 of preliminary required 
on-site storage to control the release rate to a maximum of the 2-year storm event or a 
total flow of 1842 L/s per the OV SWM Report. 

Quality control to be provided by the EUC Pond 1 in accordance with the Design Brief. 

The proposed stormwater design conforms to all relevant City Guidelines and Policies. 
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6.0 CONCLUSION AND RECOMMENDATIONS 

David Schaeffer Engineering Limited (DSEL) has been retained to prepare an 
Assessment of Adequacy of Public Services report in support of the application for a 
Zoning By-law Amendment (ZBLA) of Blocks 149, 150, 148 and 147 (also referred to as 
369, 370, 368 and 367 respectively) of 3490 Innes Road on behalf of Lépine Corporation. 
The preceding report outlines the following: 

➢ The concept plan results in a reduction in water demand compared to that 
contemplated in the Design Brief, pressure falls within the desired range in the 
Average Day and Peak Hour scenarios; 

➢ Per the Design Brief, 13,000 L/min in fire flow is available to service the subject 
property; 

➢ Local sanitary sewers designed in the Orleans Village development have been 
sized to convey the flow from the subject property,  

➢ An HGL Analysis was completed to confirm adequate capacity within the Forest 
Valley Trunk sewer and  confirmed that there is available capacity within the FVT 
to convey the flow from the subject property; 

➢ Quantity controls are required to control the release rate from the site to a total 
flow of 1842 L/s for Blocks 147 to 150, for all storms up to the 100-year storm 
event, it is contemplated to use surface, rooftop and subsurface storage to provide 
a total storage of 1780m3 on-site; 

  

Prepared by, 

David Schaeffer Engineering Ltd. 
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DEVELOPMENT SERVICING STUDY CHECKLIST 

18-1007  06/07/2018 

DSEL©  i 

*Extracted from the City of Ottawa-Servicing Study Guidelines for Development Applications 

4.1 General Content 

☐ Executive Summary (for larger reports only). N/A 

☒ Date and revision number of the report. Report Cover Sheet 

☒ 
Location map and plan showing municipal address, boundary, and layout of 

proposed development. 
Drawings/Figures 

☒ Plan showing the site and location of all existing services. Figure 1 

☒ 

Development statistics, land use, density, adherence to zoning and official plan, 

and reference to applicable subwatershed and watershed plans that provide 

context to applicable subwatershed and watershed plans that provide context 

to which individual developments must adhere. 

Section 1.0 

☒ Summary of Pre-consultation Meetings with City and other approval agencies. Section 1.3 

☒ 

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. 

Section 2.1 

☒ Statement of objectives and servicing criteria. Section 1.0 

☒ 
Identification of existing and proposed infrastructure available in the immediate 

area. 
Sections 3.1, 4.1, 5.1 

☐ 

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). 

N/A 

☐ 

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. 

N/A 

☐ 

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. 

N/A 

☐ Proposed phasing of the development, if applicable. N/A 

☐ Reference to geotechnical studies and recommendations concerning servicing. N/A 

☐ 

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 

N/A 

   

4.2 Development Servicing Report: Water 

☐ Confirm consistency with Master Servicing Study, if available N/A 

☒ Availability of public infrastructure to service proposed development Section 3.1 

☒ Identification of system constraints Section 3.1 

☒ Identify boundary conditions Section 3.1, 3.2 

☒ Confirmation of adequate domestic supply and pressure Section 3.3 
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☒ 

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. 

Section 3.2 

☐ 
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. 
N/A 

☐ 
Definition of phasing constraints. Hydraulic modeling is required to confirm 

servicing for all defined phases of the project including the ultimate design 
N/A 

☐ Address reliability requirements such as appropriate location of shut-off valves N/A 

☐ Check on the necessity of a pressure zone boundary modification N/A 

☒ 

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 

Section 3.2, 3.3 

☐ 

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. 

N/A 

☐ 

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. 

N/A 

☒ 
Confirmation that water demands are calculated based on the City of Ottawa 

Design Guidelines. 
Section 3.2 

☐ 
Provision of a model schematic showing the boundary conditions locations, 

streets, parcels, and building locations for reference. 
N/A 

   

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). 

Section 4.2 

☐ 
Confirm consistency with Master Servicing Study and/or justifications for 

deviations. 
N/A 

☐ 

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. 

N/A 

☒ 
Description of existing sanitary sewer available for discharge of wastewater 

from proposed development. 
Section 4.1 

☒ 

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) 

Section 4.2 

☒ 

Calculations related to dry-weather and wet-weather flow rates from the 

development in standard MOE sanitary sewer design table (Appendix ‘C’) 

format. 

Section 4.2, Appendix C 

☒ 
Description of proposed sewer network including sewers, pumping stations, and 

forcemains. 
Section 4.2 

☐ 

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). 

N/A 



DEVELOPMENT SERVICING STUDY CHECKLIST  2018-07-06 

DSEL©  iii 
*Extracted from the City of Ottawa-Servicing Study Guidelines for Development Applications 

☐ 
Pumping stations: impacts of proposed development on existing pumping 

stations or requirements for new pumping station to service development. 
N/A 

☐ 
Forcemain capacity in terms of operational redundancy, surge pressure and 

maximum flow velocity. 
N/A 

☐ 

Identification and implementation of the emergency overflow from sanitary 

pumping stations in relation to the hydraulic grade line to protect against 

basement flooding. 

N/A 

☐ Special considerations such as contamination, corrosive environment etc. N/A 

   

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) 
Section 5.1 

☒ Analysis of available capacity in existing public infrastructure. Section 5.1, Appendix D 

☒ 
A drawing showing the subject lands, its surroundings, the receiving 

watercourse, existing drainage patterns, and proposed drainage pattern. 
Drawings/Figures  

☒ 

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. 

Section 5.2 

☒ 

Water Quality control objective (basic, normal or enhanced level of protection 

based on the sensitivities of the receiving watercourse) and storage 

requirements. 

Section 5.2 

☒ 
Description of the stormwater management concept with facility locations and 

descriptions with references and supporting information 
Section 5.3 

☐ Set-back from private sewage disposal systems. N/A 

☐ Watercourse and hazard lands setbacks. N/A 

☒ 
Record of pre-consultation with the Ontario Ministry of Environment and the 

Conservation Authority that has jurisdiction on the affected watershed. 
Appendix A 

☐ 
Confirm consistency with sub-watershed and Master Servicing Study, if 

applicable study exists. 
N/A 

☒ 

Storage requirements (complete with calculations) and conveyance capacity for 

minor events (1:5 year return period) and major events (1:100 year return 

period). 

Section 5.3 

☐ 

Identification of watercourses within the proposed development and how 

watercourses will be protected, or, if necessary, altered by the proposed 

development with applicable approvals. 

N/A 

☒ 

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. 

Section 5.1, 5.3 

☐ 
Any proposed diversion of drainage catchment areas from one outlet to 

another. 
N/A 

☐ 
Proposed minor and major systems including locations and sizes of stormwater 

trunk sewers, and stormwater management facilities. 
N/A 

☐ 

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. 

N/A 

☐ Identification of potential impacts to receiving watercourses N/A 

☐ Identification of municipal drains and related approval requirements. N/A 



DEVELOPMENT SERVICING STUDY CHECKLIST  2018-07-06 

iv  DSEL© 
*Extracted from the City of Ottawa-Servicing Study Guidelines for Development Applications 

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

the development. 
Section 5.3 

☐ 

100 year flood levels and major flow routing to protect proposed development 

from flooding for establishing minimum building elevations (MBE) and overall 

grading. 

N/A 

☐ Inclusion of hydraulic analysis including hydraulic grade line elevations. N/A 

☒ 
Description of approach to erosion and sediment control during construction for 

the protection of receiving watercourse or drainage corridors. 
Section 6.0 

☐ 

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.  

N/A 

☐ 
Identification of fill constraints related to floodplain and geotechnical 

investigation. 
N/A 

   

4.5 Approval and Permit Requirements: Checklist 

☒ 

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 ct. 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. 

Section 1.2 

☐ 
Application for Certificate of Approval (CofA) under the Ontario Water 

Resources Act. 
N/A 

☐ Changes to Municipal Drains. N/A 

☐ 
Other permits (National Capital Commission, Parks Canada, Public Works and 

Government Services Canada, Ministry of Transportation etc.) 
N/A 

   

4.6 Conclusion Checklist 

☒ Clearly stated conclusions and recommendations Section 8.0 

☐ 

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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18-1007 Lepine Corporation
3490 Innes Road Blocks 147-150

Contemplated Water Demand

2018-11-19

Water Demand Design Flows per Unit Count
City of Ottawa - Water Distribution Guidelines, July 2010

Domestic Demand

Type of Housing Per / Unit Units Pop
Single Family 3.4 0
Semi-detached 2.7 0
Townhouse 2.7 0
Apartment 4670

Bachelor 1.4 0
1 Bedroom 1.4 0
2 Bedroom 2.1 0
3 Bedroom 3.1 0
4 Bedroom 3.1 0
Average 1.8 0

Pop

m3/d L/min m3/d L/min m3/d L/min
Total Domestic Demand 4670 1307.6 908.1 3269.0 2270.1 7191.8 4994.3

Institutional / Commercial / Industrial Demand

Property Type Units m3/d L/min m3/d L/min m3/d L/min
Commercial floor space* 28,000.0         L/ha/day 5.40 151.20 105.0 226.8 157.5 408.2 283.5

0.00 0.0 0.0 0.0 0.0 0.0
0.00 0.0 0.0 0.0 0.0 0.0
0.00 0.0 0.0 0.0 0.0 0.0

Total I/CI Demand 151.2 105.0 226.8 157.5 408.2 283.5

Total Demand 1458.8 1013.1 3495.8 2427.6 7600.0 5277.8

Unit Rate

<-- Population per Design Brief for 3490 Innes Road prepared by 
DSEL, May 2018

* Commercial space only contemplated for Blocks fronting Innes Road, noted as Blocks 149 and 148 on General Plan dated 2018-05-09 prepared 
by DSEL

Avg. Daily Max Day Peak Hour

Avg. Daily Max Day Peak Hour

Z:\Projects\18-1007_Lepine_Innes-Road\B_Design\B1_Analysis\B1-5_Water\wtr-2018-11-19_aas.xlsx



18-1007 Lepine Corporation
3490 Innes Road Blocks 147-150

Proposed Water Demand

2018-11-19

Water Demand Design Flows per Unit Count
City of Ottawa - Water Distribution Guidelines, July 2010

Domestic Demand

Type of Housing Per / Unit Units Pop
Single Family 3.4 0
Semi-detached 2.7 0
Townhouse 2.7 0
Apartment 0

Bachelor 1.4 0
1 Bedroom 1.4 1045 1463
2 Bedroom 2.1 1570 3297
3 Bedroom 3.1 0
4 Bedroom 3.1 0
Average 1.8 0

Pop

m3/d L/min m3/d L/min m3/d L/min
Total Domestic Demand 4760 1332.8 925.6 3332.0 2313.9 7330.4 5090.6

Institutional / Commercial / Industrial Demand

Property Type Units m3/d L/min m3/d L/min m3/d L/min
Commercial floor space 28,000.0         L/ha/day 0.53        14.84 10.3 22.3 15.5 40.1 27.8

0.00 0.0 0.0 0.0 0.0 0.0
0.00 0.0 0.0 0.0 0.0 0.0
0.00 0.0 0.0 0.0 0.0 0.0

Total I/CI Demand 14.8 10.3 22.3 15.5 40.1 27.8

Total Demand 1347.6 935.9 3354.3 2329.3 7370.5 5118.4

Unit Rate

Avg. Daily Max Day Peak Hour

Avg. Daily Max Day Peak Hour

Z:\Projects\18-1007_Lepine_Innes-Road\B_Design\B1_Analysis\B1-5_Water\wtr-2018-11-19_aas.xlsx
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18-1007 Lepine Corporation
3490 Innes Road Blocks 149-150
Contemplated Wastewater Flow

2018-10-24

Wastewater Design Flows per Unit Count
City of Ottawa Sewer Design Guidelines, 2004

Site Area 11.407 ha

Extraneous Flow Allowances
Infiltration / Inflow 3.76 L/s

Domestic Contributions
Unit Type Unit Rate Units Pop
Single Family 3.4 0
Semi-detached and duplex 2.7 0
Townhouse 2.7 0
Stacked Townhouse 2.3 0
Apartment 4670

Bachelor 1.4 0
1 Bedroom 1.4 0
2 Bedroom 2.1 0
3 Bedroom 3.1 0
Average 1.8 0

Total Pop 4670

Average Domestic Flow 15.13 L/s

Peaking Factor 2.82

Peak Domestic Flow 42.65 L/s

Institutional / Commercial / Industrial Contributions
Property Type No. of Units Avg Wastewater

(L/s)
Commercial floor space* 28,000            L/gross ha/d 5.40 3.50

Average I/C/I Flow 3.50

Peak Institutional / Commercial Flow 5.25
Peak Industrial Flow** 0.00

Peak I/C/I Flow 5.25

Total Estimated Average Dry Weather Flow Rate 18.63 L/s
Total Estimated Peak Dry Weather Flow Rate 47.90 L/s
Total Estimated Peak Wet Weather Flow Rate 51.66 L/s

Unit Rate

* Commercial space only contemplated for Block fronting Innes Road, noted as Blocks 149 and 148 on General Plan dated 2018-05-09 
prepared by DSEL

<-- Population per Design Brief for 3490 Innes
Road prepared by DSEL, May 2018

Z:\Projects\18-1007_Lepine_Innes-Road\B_Design\B1_Analysis\B1-2_Sanitary\san_2018-11-13_aas.xlsx DSEL© 



18-1007 Lepine Corporation
3490 Innes Road Blocks 147-150

Proposed  Site Conditions

2018-11-13

Wastewater Design Flows per Unit Count
City of Ottawa Sewer Design Guidelines, 2004

Site Area 11.41 ha

Extraneous Flow Allowances
Infiltration / Inflow 3.76 L/s

Domestic Contributions
Unit Type Unit Rate Units Pop
Single Family 3.4 0
Semi-detached and duplex 2.7 0
Townhouse 2.7 0
Stacked Townhouse 2.3 0
Apartment

Bachelor 1.4 0
1 Bedroom 1.4 1045 1463
2 Bedroom 2.1 1570 3297
3 Bedroom 3.1 0
Average 1.8 0

Total Pop 4760

Average Domestic Flow 15.43 L/s

Peaking Factor 2.81

Peak Domestic Flow 43.37 L/s

Institutional / Commercial / Industrial Contributions
Property Type No. of Units Avg Wastewater

(L/s)
Commercial floor space* 28,000            L/gross ha/d 0.53 0.34

Average I/C/I Flow 0.34

Peak Institutional / Commercial Flow 0.52

Peak I/C/I Flow 0.52
* assuming a 12 hour commercial operation

Total Estimated Average Dry Weather Flow Rate 15.77 L/s
Total Estimated Peak Dry Weather Flow Rate 43.89 L/s
Total Estimated Peak Wet Weather Flow Rate 47.65 L/s

Unit Rate

Z:\Projects\18-1007_Lepine_Innes-Road\B_Design\B1_Analysis\B1-2_Sanitary\san_2018-11-13_aas.xlsx DSEL© 
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SANITARY SEWER CALCULATION SHEET

Manning's n=0.013
COMM INSTIT PARK C+I+I

FROM TO AREA UNITS POP. PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. TOTAL DIST DIA SLOPE CAP. RATIO

M.H. M.H. AREA POP. FACT. FLOW AREA AREA AREA FLOW AREA AREA FLOW FLOW (FULL) Q act/Q cap (FULL) (ACT.)

(ha) (ha) (l/s) (ha) (ha) (ha) (ha) (ha) (ha) (l/s) (ha) (ha) (l/s) (l/s) (m) (mm) (%) (l/s) (m/s) (m/s)

Rang de Loury Row - 03
200A 19A 0.42 44.00 0.42 44.00 3.66 0.52 0.42 0.42 0.14 0.66 77.50 200.00 0.90 31.12 0.02 0.99 0.39

To Street 9, Pipe 19A - 34A 0.42 44.00 0.42

200A 20A 0.18 17.00 0.18 17.00 3.71 0.20 0.18 0.18 0.06 0.26 40.50 200.00 0.65 26.44 0.01 0.84 0.27
To Street 7, Pipe 20A - 24A 0.18 17.00 0.18

Cercle de l'Argonaut Circle - 12
27A 26A 0.08 4.00 0.08 4.00 3.76 0.05 0.08 0.08 0.03 0.08 10.00 200.00 0.65 26.44 0.00 0.84 0.05

0.05 4.00 0.13 8.00 0.05 0.13
26A 25A 0.41 44.00 0.54 52.00 3.65 0.62 0.41 0.54 0.18 0.80 71.00 200.00 0.65 26.44 0.03 0.84 0.37
25A 24A 0.38 38.00 0.92 90.00 3.60 1.05 0.38 0.92 0.30 1.35 74.00 200.00 0.35 19.40 0.07 0.62 0.35

To Street 1, Pipe 24A - 21A 0.92 90.00 0.92

27A 29A 0.23 17.00 0.23 17.00 3.71 0.20 0.23 0.23 0.08 0.28 51.50 200.00 0.65 26.44 0.01 0.84 0.27
29A 30A 0.26 14.00 0.49 31.00 3.68 0.37 0.26 0.49 0.16 0.53 51.50 200.00 0.60 25.41 0.02 0.81 0.32
30A 31A 0.18 11.00 0.67 42.00 3.66 0.50 0.18 0.67 0.22 0.72 11.00 200.00 0.35 19.40 0.04 0.62 0.30
31A 32A 0.38 34.00 1.05 76.00 3.62 0.89 0.38 1.05 0.35 1.24 65.50 200.00 0.35 19.40 0.06 0.62 0.34
32A 34A 0.39 34.00 1.44 110.00 3.59 1.28 0.39 1.44 0.48 1.76 81.50 200.00 0.35 19.40 0.09 0.62 0.38

To Street 1, Pipe 34A - 35A 1.44 110.00 1.44

Placette de Darvoy Mews - 13
29A 28A 0.37 38.00 0.37 38.00 3.67 0.45 0.37 0.37 0.12 0.57 71.50 200.00 0.75 28.40 0.02 0.90 0.35
28A 21A 0.42 44.00 0.79 82.00 3.61 0.96 0.42 0.79 0.26 1.22 80.50 200.00 0.35 19.40 0.06 0.62 0.34

To Street 1, Pipe 21A - 33A 0.79 82.00 0.79

Croissant des Aubrais Crescent - 10
8A 9A 0.55 41.00 0.55 41.00 3.67 0.49 0.55 0.55 0.18 0.67 75.00 200.00 0.65 26.44 0.03 0.84 0.37
9A 35A 0.30 24.00 0.85 65.00 3.63 0.76 0.30 0.85 0.28 1.04 72.50 200.00 0.35 19.40 0.05 0.62 0.32

To Street 1, Pipe 35A - 36A 0.85 65.00 0.85

8A 7A 0.13 7.00 0.13 7.00 3.74 0.08 0.13 0.13 0.04 0.12 10.00 200.00 0.65 26.44 0.00 0.84 0.05
7A 38A 0.23 14.00 0.36 21.00 3.70 0.25 0.23 0.36 0.12 0.37 51.50 200.00 0.35 19.40 0.02 0.62 0.24

To Street 3, Pipe 38A - 37A 0.36 21.00 0.36

38A 40A 0.25 17.00 0.25 17.00 3.71 0.20 0.25 0.25 0.08 0.28 59.00 200.00 0.65 26.44 0.01 0.84 0.27
40A 41A 0.22 14.00 0.47 31.00 3.68 0.37 0.22 0.47 0.16 0.53 51.50 200.00 0.35 19.40 0.03 0.62 0.27
41A 42A 0.14 7.00 0.61 38.00 3.67 0.45 0.14 0.61 0.20 0.65 10.00 200.00 0.35 19.40 0.03 0.62 0.27
42A 43A 0.40 34.00 1.01 72.00 3.62 0.84 0.40 1.01 0.33 1.17 69.00 200.00 0.35 19.40 0.06 0.62 0.34
43A 52A 0.36 31.00 1.37 103.00 3.59 1.20 0.36 1.37 0.45 1.65 78.00 200.00 0.35 19.40 0.09 0.62 0.38

To Street 1, Pipe 52A - 53A 1.37 103.00 1.37

Bois de Cravant Grove - 14
Contribution From Street 4, Pipe 7A - 38A 0.36 21.00 0.36 0.36

38A 37A 0.39 34.00 0.75 55.00 3.64 0.65 0.39 0.75 0.25 0.90 69.50 200.00 0.35 19.40 0.05 0.62 0.32
37A 36A 0.34 28.00 1.09 83.00 3.61 0.97 0.34 1.09 0.36 1.33 85.00 200.00 0.35 19.40 0.07 0.62 0.35

To Street 1, Pipe 36A - 44A 1.09 83.00 1.09

Designed: PROJECT:
Park Flow = 9300 L/ha/da 0.10764 l/s/Ha P.P.

Average Daily Flow = 280 l/p/day Industrial Peak Factor = as per MOE Graph

Comm/Inst Flow = 28000 L/ha/da 0.5787 l/s/Ha Extraneous Flow = 0.330 L/s/ha Checked: LOCATION:
Industrial Flow = 35000 L/ha/da 0.40509 l/s/Ha Minimum Velocity = 0.600 m/s M.Z.

Max Res. Peak Factor = 4.00 Manning's n = (Conc) 0.013 (Pvc) 0.013

Commercial/Inst./Park Peak Factor = 1.00 Townhouse coeff= 2.7 Dwg. Reference: File Ref: Date: Sheet No.
Institutional = 0.32 l/s/Ha Single house coeff= 3.4 May, 2018 1   of 4Sanitary Drainage Plan, Dwgs. No. 68-70
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SANITARY SEWER CALCULATION SHEET

Manning's n=0.013
COMM INSTIT PARK C+I+I

FROM TO AREA UNITS POP. PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. TOTAL DIST DIA SLOPE CAP. RATIO

M.H. M.H. AREA POP. FACT. FLOW AREA AREA AREA FLOW AREA AREA FLOW FLOW (FULL) Q act/Q cap (FULL) (ACT.)

(ha) (ha) (l/s) (ha) (ha) (ha) (ha) (ha) (ha) (l/s) (ha) (ha) (l/s) (l/s) (m) (mm) (%) (l/s) (m/s) (m/s)

Place de Sandillon Place - 11

40A 39A 0.38 34.00 0.38 34.00 3.68 0.41 0.38 0.38 0.13 0.54 69.50 200.00 0.65 26.44 0.02 0.84 0.33

39A 44A 0.34 28.00 0.72 62.00 3.64 0.73 0.34 0.72 0.24 0.97 85.00 200.00 0.40 20.74 0.05 0.66 0.34

To Street 1, Pipe 44A - 52A 0.72 62.00 0.72

Cours Crevier Walk- 02

18A 17A 0.07 6.00 0.07 6.00 3.75 0.07 0.07 0.07 0.02 0.09 10.00 200.00 0.65 26.44 0.00 0.84 0.05

17A 16A 0.65 65.00 0.72 71.00 3.63 0.84 0.65 0.72 0.24 1.08 111.50 200.00 0.35 19.40 0.06 0.62 0.34

To Street 9, Pipe 16A - 19A 0.72 71.00 0.72

18A 20A 0.19 17.00 0.19 17.00 3.71 0.20 0.19 0.19 0.06 0.26 51.50 200.00 0.80 29.34 0.01 0.93 0.30

Contribution From Street 8, Pipe 200A - 20A 0.18 17.00 0.18 0.37

20A 24A 0.20 17.00 0.57 51.00 3.65 0.60 0.20 0.57 0.19 0.79 62.50 200.00 0.45 22.00 0.04 0.70 0.34

To Street 1, Pipe 24A - 21A 0.57 51.00 0.57

Chemin de Jargeau Road - 04

10A 16A 0.12 7.00 0.12 7.00 3.74 0.08 0.12 0.12 0.04 0.12 26.50 200.00 0.65 26.44 0.00 0.84 0.05

Contribution From Street 7, Pipe 17A - 16A 0.72 71.00 0.72 0.84

16A 19A 0.23 14.00 1.07 92.00 3.60 1.07 0.23 1.07 0.35 1.42 58.50 200.00 0.35 19.40 0.07 0.62 0.35

Contribution From Street 8, Pipe 200A - 19A 0.42 44.00 0.42 1.49

19A 34A 0.11 1.00 1.60 137.00 3.56 1.58 0.11 1.60 0.53 2.11 59.00 200.00 0.35 19.40 0.11 0.62 0.40

To Street 1, Pipe 34A - 35A 1.60 137.00 1.60

Voie de Lesage Way - 05

190A 15A 0.21 14.00 0.21 14.00 3.72 0.17 0.21 0.21 0.07 0.24 42.50 200.00 0.65 26.44 0.01 0.84 0.27

15A 14A 0.60 55.00 0.81 69.00 3.63 0.81 0.60 0.81 0.27 1.08 106.50 200.00 0.35 19.40 0.06 0.62 0.34

14A 13A 0.13 7.00 0.94 76.00 3.62 0.89 0.13 0.94 0.31 1.20 11.50 200.00 0.35 19.40 0.06 0.62 0.34

13A 45A 0.16 11.00 1.10 87.00 3.61 1.02 0.16 1.10 0.36 1.38 49.00 200.00 0.35 19.40 0.07 0.62 0.35

To Street 11, Pipe 45A - 47A 1.10 87.00 1.10

Terrase de Vennecy Terrace - 06

15A 11A 0.15 11.00 0.15 11.00 3.73 0.13 0.15 0.15 0.05 0.18 49.00 200.00 0.65 26.44 0.01 0.84 0.27

11A 12A 0.11 7.00 0.26 18.00 3.71 0.22 0.11 0.26 0.09 0.31 11.50 200.00 0.35 19.40 0.02 0.62 0.24

12A 45A 0.64 55.00 0.90 73.00 3.62 0.86 0.64 0.90 0.30 1.16 106.50 200.00 0.35 19.40 0.06 0.62 0.34

Contribution From Street 10, Pipe 13A - 45A 1.10 87.00 1.10 2.00

45A 47A 0.43 31.00 2.43 191.00 3.52 2.18 0.43 2.43 0.80 2.98 111.00 250.00 0.30 32.57 0.09 0.66 0.41

47A 48A 0.12 7.00 2.55 198.00 3.52 2.26 0.12 2.55 0.84 3.10 10.50 250.00 0.30 32.57 0.10 0.66 0.42

48A 53A 0.59 55.00 3.14 253.00 3.49 2.86 0.59 3.14 1.04 3.90 108.50 250.00 0.30 32.57 0.12 0.66 0.44

To Street 1, Pipe 53A - 55A 3.14 253.00 3.14

Ruelle de Carden Lane - 07

46A 52A 0.56 48.00 0.56 48.00 3.65 0.57 0.56 0.56 0.18 0.75 105.50 200.00 0.65 26.44 0.03 0.84 0.37

To Street 1, Pipe 52A - 53A 0.56 48.00 0.56

Croissant de Mercier Crescent- 09

4A 5A 0.13 7.00 0.13 7.00 3.74 0.08 0.13 0.13 0.04 0.12 11.00 200.00 0.95 31.97 0.00 1.02 0.06

5A 6A 0.61 48.00 0.74 55.00 3.64 0.65 0.61 0.74 0.24 0.89 106.50 200.00 0.50 23.19 0.04 0.74 0.36

To Street 2, Pipe 6A - 55A 0.74 55.00 0.74

Designed: PROJECT:

Park Flow = 9300 L/ha/da 0.10764 l/s/Ha P.P.

Average Daily Flow = 280 l/p/day Industrial Peak Factor = as per MOE Graph

Comm/Inst Flow = 28000 L/ha/da 0.5787 l/s/Ha Extraneous Flow = 0.330 L/s/ha Checked: LOCATION:

Industrial Flow = 35000 L/ha/da 0.40509 l/s/Ha Minimum Velocity = 0.600 m/s M.Z.

Max Res. Peak Factor = 4.00 Manning's n = (Conc) 0.013 (Pvc) 0.013

Commercial/Inst./Park Peak Factor = 1.00 Townhouse coeff= 2.7 Dwg. Reference: File Ref: Date: Sheet No.

Institutional = 0.32 l/s/Ha Single house coeff= 3.4 May, 2018 2   of 4
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SANITARY SEWER CALCULATION SHEET

Manning's n=0.013
COMM INSTIT PARK C+I+I

FROM TO AREA UNITS POP. PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. TOTAL DIST DIA SLOPE CAP. RATIO

M.H. M.H. AREA POP. FACT. FLOW AREA AREA AREA FLOW AREA AREA FLOW FLOW (FULL) Q act/Q cap (FULL) (ACT.)

(ha) (ha) (l/s) (ha) (ha) (ha) (ha) (ha) (ha) (l/s) (ha) (ha) (l/s) (l/s) (m) (mm) (%) (l/s) (m/s) (m/s)

4A 3A 0.21 11.00 0.21 11.00 3.73 0.13 0.21 0.21 0.07 0.20 42.00 200.00 0.65 26.44 0.01 0.84 0.27

3A 2A 0.08 4.00 0.29 15.00 3.72 0.18 0.08 0.29 0.10 0.28 10.50 200.00 0.35 19.40 0.01 0.62 0.20

2A 54A 0.60 51.00 0.89 66.00 3.63 0.78 0.60 0.89 0.29 1.07 100.50 200.00 0.35 19.40 0.06 0.62 0.34

54A 55A 0.05 4.00 0.94 70.00 3.63 0.82 0.05 0.94 0.31 1.13 13.50 200.00 0.35 19.40 0.06 0.62 0.34

To Street 2, Pipe 55A - 58A 0.94 70.00 0.94

Avenue de Lamarche Avenue - 01

0.60 1.00 0.60 1.00 2.54 2.54 3.14 3.14

2.54 1222.00 3.14 1223.00 2.86 5.40 5.40 8.54

22A 230A 2.86 1376.00 6.00 2599.00 3.00 25.27 5.40 1.75 2.86 11.40 3.76 30.78 76.50 250.00 1.20 65.14 0.47 1.33 1.30

230A 23A 0.15 1.00 6.15 2600.00 3.00 25.28 5.40 1.75 0.15 11.55 3.81 30.84 63.50 250.00 0.85 54.83 0.56 1.12 1.15

0.13 1.00 6.28 2601.00 5.40 0.13 11.68

2.16 1039.00 8.44 3640.00 5.40 2.16 13.84

23A 24A 2.17 1044.00 10.61 4684.00 2.82 42.81 5.40 1.75 2.17 16.01 5.28 49.84 59.50 375.00 0.29 94.42 0.53 0.85 0.86

Contribution From Street 7, Pipe 20A - 24A 0.57 51.00 0.57 16.58

Contribution From Street 5, Pipe 25A - 24A 0.92 90.00 0.92 17.50

24A 21A 0.23 17.00 12.33 4842.00 2.81 44.09 5.40 1.75 0.23 17.73 5.85 51.69 58.50 375.00 0.30 96.03 0.54 0.87 0.89

Contribution From Street 6, Pipe 28A - 21A 0.79 82.00 0.79 18.52

21A 33A 0.19 14.00 13.31 4938.00 2.80 44.81 5.40 1.75 0.19 18.71 6.17 52.73 42.50 375.00 0.20 78.41 0.67 0.71 0.76

33A 34A 0.03 1.00 13.34 4939.00 2.80 44.82 5.40 1.75 0.03 18.74 6.18 52.75 17.00 375.00 0.42 113.63 0.46 1.03 1.01

Contribution From Street 9, Pipe 19A - 34A 1.60 137.00 1.60 20.34

Contribution From Street 5, Pipe 32A - 34A 1.44 110.00 1.44 21.78

34A 35A 0.29 24.00 16.67 5210.00 2.78 46.94 5.40 1.75 0.29 22.07 7.28 55.97 59.00 375.00 0.20 78.41 0.71 0.71 0.77

Contribution From Street 4, Pipe 9A - 35A 0.85 65.00 0.85 22.92

35A 36A 0.31 28.00 17.83 5303.00 2.78 47.78 5.40 1.75 0.31 23.23 7.67 57.20 58.50 375.00 0.20 78.41 0.73 0.71 0.77

Contribution From Street 3, Pipe 37A - 36A 1.09 83.00 1.09 24.32

36A 44A 0.32 28.00 19.24 5414.00 2.77 48.60 5.40 1.75 0.32 24.64 8.13 58.48 58.50 375.00 0.20 78.41 0.75 0.71 0.78

Contribution From Street 14, Pipe 39A - 44A 0.72 62.00 0.72 25.36

44A 52A 0.29 24.00 20.25 5500.00 2.77 49.37 5.40 1.75 0.29 25.65 8.46 59.58 58.50 450.00 0.15 110.42 0.54 0.69 0.70

Contribution From Street 4, Pipe 43A - 52A 1.37 103.00 1.37 27.02

Contribution From Street 12, Pipe 46A - 52A 0.56 48.00 0.56 27.58

52A 53A 0.09 1.00 22.27 5652.00 2.76 50.55 5.40 1.75 0.09 27.67 9.13 61.43 58.50 450.00 0.15 110.42 0.56 0.69 0.71

Contribution From Street 11, Pipe 48A - 53A 3.14 253.00 3.14 30.81

Contribution From Street 2, Pipe 51A - 53A 0.80 69.00 0.80 31.61

53A 55A 0.09 1.00 26.30 5975.00 2.74 53.06 5.40 1.75 0.09 31.70 10.46 65.27 61.50 450.00 0.15 110.42 0.59 0.69 0.72

To Street 2, Pipe 55A - 58A 26.30 5975.00 5.40 31.70

Cercle du Ponthieu Circle - 08

50A 51A 0.25 21.00 0.25 21.00 3.70 0.25 0.25 0.25 0.08 0.33 41.50 200.00 0.70 27.44 0.01 0.87 0.28

51A 53A 0.55 48.00 0.80 69.00 3.63 0.81 0.55 0.80 0.26 1.07 98.50 200.00 0.55 24.32 0.04 0.77 0.37

To Street 1, Pipe 53A - 55A 0.80 69.00 0.80

490A 49A 0.14 7.00 0.14 7.00 3.74 0.08 0.14 0.14 0.05 0.13 11.00 200.00 0.65 26.44 0.00 0.84 0.05

49A 57A 0.24 14.00 0.38 21.00 3.70 0.25 0.24 0.38 0.13 0.38 50.50 200.00 0.35 19.40 0.02 0.62 0.24

57A 58A 0.09 4.00 0.47 25.00 3.69 0.30 0.09 0.47 0.16 0.46 14.00 200.00 0.35 19.40 0.02 0.62 0.24

To Nature Trail Crescent, Pipe 58A - 59A 0.47 25.00 0.47

Designed: PROJECT:

Park Flow = 9300 L/ha/da 0.10764 l/s/Ha P.P.

Average Daily Flow = 280 l/p/day Industrial Peak Factor = as per MOE Graph

Comm/Inst Flow = 28000 L/ha/da 0.5787 l/s/Ha Extraneous Flow = 0.330 L/s/ha Checked: LOCATION:

Industrial Flow = 35000 L/ha/da 0.40509 l/s/Ha Minimum Velocity = 0.600 m/s M.Z.

Max Res. Peak Factor = 4.00 Manning's n = (Conc) 0.013 (Pvc) 0.013

Commercial/Inst./Park Peak Factor = 1.00 Townhouse coeff= 2.7 Dwg. Reference: File Ref: Date: Sheet No.

Institutional = 0.32 l/s/Ha Single house coeff= 3.4 May, 2018 3   of 4
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SANITARY SEWER CALCULATION SHEET

Manning's n=0.013
COMM INSTIT PARK C+I+I

FROM TO AREA UNITS POP. PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. TOTAL DIST DIA SLOPE CAP. RATIO

M.H. M.H. AREA POP. FACT. FLOW AREA AREA AREA FLOW AREA AREA FLOW FLOW (FULL) Q act/Q cap (FULL) (ACT.)

(ha) (ha) (l/s) (ha) (ha) (ha) (ha) (ha) (ha) (l/s) (ha) (ha) (l/s) (l/s) (m) (mm) (%) (l/s) (m/s) (m/s)

Rue de Beaugency Street - 08

500A 501A 0.33 24.00 0.33 24.00 3.70 0.29 0.65 0.65 0.07 0.98 0.98 0.32 0.68 62.50 200.00 0.65 26.44 0.03 0.84 0.37

501A 502A 0.19 14.00 0.52 38.00 3.67 0.45 0.65 0.07 0.19 1.17 0.39 0.91 78.50 200.00 0.35 19.40 0.05 0.62 0.32

502A 55A 0.52 38.00 3.67 0.45 0.65 0.07 0.00 1.17 0.39 0.91 2.50 200.00 1.65 42.13 0.02 1.34 0.52

Cercle du Ponthieu Circle - 08

503A 504A 0.25 17.00 0.25 17.00 3.71 0.20 0.25 0.25 0.08 0.28 57.50 200.00 0.65 26.44 0.01 0.84 0.27

504A 505A 0.26 17.00 0.51 34.00 3.68 0.41 0.77 0.77 0.08 1.03 1.28 0.42 0.91 69.50 200.00 0.50 23.19 0.04 0.74 0.36

505A 58A 0.51 34.00 3.68 0.41 0.77 0.08 0.00 1.28 0.42 0.91 3.00 200.00 1.00 32.80 0.03 1.04 0.46

To Nature Trail Crescent, Pipe 58A - 59A 0.51 34.00 0.77 1.28

1A 6A 63.57 6462.00 63.57 6462.00 2.71 56.75 53.65 53.65 10.45 10.45 18.51 127.67 127.67 42.13 117.39 88.50 675.00 0.11 278.79 0.42 0.78 0.74

Contribution From Street 13, Pipe 5A - 6A 0.74 55.00 0.74 128.41

6A 55A 64.31 6517.00 2.71 57.23 53.65 10.45 18.51 0.00 128.41 42.38 118.12 57.00 675.00 0.11 278.79 0.42 0.78 0.74

Contribution From Street 1, Pipe 53A - 55A 26.30 5975.00 5.40 31.70 160.11

Contribution From Street 13, Pipe 54A - 55A 0.94 70.00 0.94 161.05

55A 58A 92.07 12600.00 2.48 101.27 59.05 11.10 20.33 0.00 161.05 53.15 174.75 143.00 675.00 0.11 278.79 0.63 0.78 0.83

To Nature Trail Crescent, Pipe 58A - 59A 92.07 12600.00 59.05 11.10 161.05

Nature Trail Crescent - 20

Contribution From Street 2, Pipe 505A - 58A 0.51 34.00 0.77 1.28 1.28 0.00

Contribution From Street 2, Pipe 55A - 58A 92.07 12600.00 59.05 11.10 161.05 162.33 0.00

Contribution From Street 2, Pipe 57A - 58A 0.47 25.00 0.47 162.80

58A 59A 0.07 1.00 93.12 12660.00 2.48 101.75 59.05 11.87 20.41 0.07 162.87 53.75 175.91 48.00 675.00 0.11 278.79 0.63 0.78 0.83

0.01 1.00 93.13 12661.00 59.05 11.87 0.01 162.88

59A 60A 0.05 1.00 93.18 12662.00 2.48 101.76 59.05 11.87 20.41 0.05 162.93 53.77 175.94 33.00 675.00 0.11 278.79 0.63 0.78 0.83

To Noblewood Way, Pipe 60A - 61A 93.18 12662.00 59.05 11.87 162.93 0.00

Noblewood Way - 21

Contribution From Nature Trail Crescent, Pipe 59A - 60A 93.18 12662.00 59.05 11.87 162.93 162.93 0.00

0.06 4.00 93.24 12666.00 59.05 11.87 0.06 162.99

60A 61A 1.47 82.00 94.71 12748.00 2.48 102.46 59.05 11.87 20.41 1.47 164.46 54.27 177.14 11.00 675.00 0.11 278.79 0.64 0.78 0.83

61A 62A 0.59 47.00 95.30 12795.00 2.48 102.83 59.05 11.87 20.41 0.59 165.05 54.47 177.71 73.50 675.00 0.11 278.79 0.64 0.78 0.83

Designed: PROJECT:

Park Flow = 9300 L/ha/da 0.10764 l/s/Ha P.P.

Average Daily Flow = 280 l/p/day Industrial Peak Factor = as per MOE Graph

Comm/Inst Flow = 28000 L/ha/da 0.5787 l/s/Ha Extraneous Flow = 0.330 L/s/ha Checked: LOCATION:

Industrial Flow = 35000 L/ha/da 0.40509 l/s/Ha Minimum Velocity = 0.600 m/s M.Z.

Max Res. Peak Factor = 4.00 Manning's n = (Conc) 0.013 (Pvc) 0.013

Commercial/Inst./Park Peak Factor = 1.00 Townhouse coeff= 2.7 Dwg. Reference: File Ref: Date: Sheet No.
Institutional = 0.32 l/s/Ha Single house coeff= 3.4 May, 2018 4   of 4
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July 5, 2018
 
David Schaeffer Engineering Limited
120 Iber Road, Unit 103
Ottawa, Ontario K2S 1E9
 
Attention: Laura Maxwell, B.Sc., M.Pl.
  
Subject: Orleans Village Subdivision / Forest Valley Sanitary Trunk Sewer

Hydraulic Gradeline Analysis Test our file:883-10
 
As requested by your office, based on the provided information as described below, we have evaluated the potential
impact of redirecting sanitary flow contributions from the Orleans Village subdivision and East Urban Community
(EUC) development to an inflow point approximately 458 m upstream of that previously considered on the existing
Forest Valley sanitary trunk sewer.

The impact of these proposed developments on the hydraulic gradeline in the Forest Valley trunk sewer was
evaluated based on spreadsheet calculations for a range of scenarios in the October 2003 Forest Valley Trunk and
Orleans Cumberland Collector Capacity Analysis by Stantec Consulting Ltd.. Refer to Attachment A for key
excerpts from the report. We understand from DSEL that the contributions from the Orleans Village and EUC
developments make up approximately 165.2 L/s of the inflow to node fv07400 at the intersection of Pagé Road and
Silverbirch Street in the “Monitored & Design” flows scenario, with the remaining 15.8 L/s contributed by 1.4 ha
of industrial land and 10.3 ha of existing residential land to the east of Pagé Road.

For comparison with the sanitary sewer hydraulic gradeline elevations, the October 2003 report estimated underside
of footing elevations for lots connected to the sanitary sewer system as 3.3 m below the trunk sewer top of manhole
elevations. Note that this assumption has not been carried forward in the present study, as it is unclear why the
estimate is so much more conservative than typical approximations. For example, we understand from DSEL that
standard low-rise residential underside of footing elevations are generally shallower than 1.8 m below the road
centreline elevation. The impact of relocating sanitary flow contributions from the Orleans Village and EUC
developments has instead been evaluated based on differences in hydraulic gradeline elevation and pipe surcharge,
with the understanding that a survey may be undertaken if needed to confirm underside of footing elevations in areas
where the trunk sewer is surcharged (i.e. the hydraulic gradeline is above the obvert of the pipe).

A model of the Forest Valley sanitary trunk sewer between fv08100 and fv00100 was created in XPSWMM for
comparison with the “Monitored & Design” flows scenario from the October 2003 report. Refer to Attachment B
for an XPSWMM model schematic. As presented in Table B-1 of Attachment B, the XPSWMM-simulated hydraulic
gradeline elevations are between 3 cm and 70 cm lower than those presented in Table 5-1 of the October 2003 report
(included in Attachment A), except at fv04200 where the XPSWMM hydraulic gradeline is 4 cm higher. The sanitary
trunk sewer is not surcharged based on the XPSWMM analysis, with the exception of two pipes between fv04200
and fv04000, where the hydraulic gradeline is 3-4 cm above the pipe obverts.

The XPSWMM model was then modified based on direction from DSEL, wherein the 165.2 L/s sanitary flow
contribution from the Orleans Village and EUC developments was redirected from fv07400 to an upstream inflow
point at fv07700, at the north intersection of Nature Trail Crescent and Pagé Road. As a result of this relocation of
inflow, the sanitary hydraulic gradeline elevations increase by up to 15.5 cm between fv08100 and fv7500, and are
otherwise unaffected. The simulated hydraulic gradeline elevations are still between 3 cm and 70 cm lower than those
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presented in Table 5-1 of the October 2003 report for this scenario, except at fv04200 where the XPSWMM
hydraulic gradeline is 4 cm higher. Similarly, the sanitary trunk sewer pipes are still surcharged by 3-4 cm in two
pipes between fv04200 and fv04000 under this scenario, and the hydraulic gradeline is otherwise contained below
the obverts of the trunk sewer pipes. 

Yours truly,
J.F. Sabourin and Associates Inc.
 

Laura Pipkins, P.Eng.
 
cc: J.F. Sabourin, M.Eng, P.Eng.
Director of Water Resources Projects

Attachment A: Excerpts from Forest Valley Trunk and Orleans Cumberland Collector Capacity Analysis (Stantec Consulting
Ltd., October 2003)

Attachment B: XPSWMM Model Schematic; Pipe Data and Hydraulic Simulation Results
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Figure B-1: XPSWMM MODEL SCHEMATIC



Table B-1: Pipe Data and Hydraulic Simulation Results for the Sanitary Trunk Sewer (Monitored & Design Scenario, Original Flows)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Max. Max. Freeboard
MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) HGL HGL MH Cover (2) U/S HGL (3) Difference
(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (m) (m) (m) (m) (m)

fv08100 fv08000 83.011 82.965 900 45.0 0.1 0.013 86.000 86.400 0.900 0.572 0.533 0.9 -0.217 83.694 83.647 2.306 83.9 -0.206
fv08000 fv07900 82.965 82.877 900 86.0 0.1 0.013 86.400 87.100 0.900 0.572 0.533 0.9 -0.218 83.647 83.558 2.753 83.9 -0.253
fv07900 fv07800 82.877 82.751 900 139.0 0.1 0.013 87.100 87.600 0.854 0.543 0.533 1.0 -0.219 83.558 83.407 3.542 83.8 -0.242
fv07800 fv07700 82.751 82.608 900 132.0 0.1 0.013 87.600 87.800 0.944 0.600 0.533 0.9 -0.244 83.407 83.255 4.193 83.7 -0.293
fv07700 fv07600 82.608 82.450 900 153.0 0.1 0.013 87.800 87.700 0.900 0.572 0.533 0.9 -0.253 83.255 83.063 4.545 83.5 -0.245
fv07600 fv07500 82.450 82.224 900 153.0 0.2 0.013 87.700 87.800 1.102 0.701 0.533 0.8 -0.287 83.063 82.867 4.637 83.4 -0.337
fv07500 fv07400 82.224 81.900 900 152.0 0.2 0.013 87.800 88.000 1.304 0.830 0.533 0.6 -0.257 82.867 82.637 4.933 83.1 -0.233
fv07400 fv07300 81.900 81.800 900 103.0 0.1 0.013 88.000 87.800 0.900 0.572 0.714 1.2 -0.163 82.637 82.442 5.363 82.9 -0.263
fv07300 fv07200 81.800 81.600 900 71.0 0.3 0.013 87.800 87.500 1.506 0.958 0.714 0.7 -0.258 82.442 82.306 5.358 82.7 -0.258
fv07200 fv07100 81.600 81.400 900 72.0 0.3 0.013 87.500 87.600 1.506 0.958 0.714 0.7 -0.194 82.306 82.201 5.194 82.5 -0.194
fv07100 fv07000 81.400 81.300 900 47.0 0.2 0.013 87.600 87.300 1.304 0.830 0.714 0.9 -0.099 82.201 82.133 5.399 82.4 -0.199
fv07000 fv06900 81.300 81.200 900 56.0 0.2 0.013 87.300 87.000 1.207 0.768 0.714 0.9 -0.067 82.133 81.994 5.167 82.3 -0.167
fv06900 fv06800 81.200 81.100 900 79.0 0.1 0.013 87.000 87.700 0.986 0.627 0.793 1.3 -0.106 81.994 81.834 5.006 82.2 -0.206
fv06800 fv06700 81.100 80.900 900 65.0 0.3 0.013 87.700 87.800 1.584 1.008 0.793 0.8 -0.166 81.834 81.713 5.866 82.0 -0.166
fv06700 fv06600 80.900 80.800 900 49.0 0.2 0.013 87.800 88.100 1.273 0.810 0.793 1.0 -0.087 81.713 81.621 6.087 81.9 -0.187
fv06600 fv06500 80.800 80.800 900 47.0 0.0 0.013 88.100 88.200 0.090 0.060 0.793 13.2 -0.079 81.621 81.515 6.479 81.8 -0.179
fv06500 fv06400 80.800 80.600 900 51.0 0.4 0.013 88.200 88.500 1.777 1.131 0.793 0.7 -0.185 81.515 81.422 6.685 81.7 -0.185
fv06400 fv06300 80.600 80.600 900 43.0 0.0 0.013 88.500 88.600 0.090 0.060 0.793 13.2 -0.078 81.422 81.335 7.078 81.6 -0.178
fv06300 fv06200 80.600 80.500 900 48.0 0.2 0.013 88.600 88.800 1.304 0.830 0.793 1.0 -0.165 81.335 81.241 7.265 81.5 -0.165
fv06200 fv06100 80.500 80.500 900 26.0 0.0 0.013 88.800 88.900 0.090 0.060 0.793 13.2 -0.159 81.241 81.174 7.559 81.4 -0.159
fv06100 fv06000 80.500 80.300 900 70.0 0.3 0.013 88.900 88.600 1.520 0.970 0.793 0.8 -0.226 81.174 81.023 7.726 81.4 -0.226
fv06000 fv05900 80.300 80.200 900 70.0 0.1 0.013 88.600 88.600 1.080 0.680 0.793 1.2 -0.177 81.023 80.858 7.577 81.2 -0.177
fv05900 fv05800 80.200 80.000 900 77.0 0.3 0.013 88.600 89.000 1.450 0.920 0.794 0.9 -0.242 80.858 80.669 7.742 81.1 -0.242
fv05800 fv05700 80.000 79.800 900 74.0 0.3 0.013 89.000 89.100 1.480 0.940 0.794 0.8 -0.231 80.669 80.500 8.331 80.9 -0.231
fv05700 fv05600 79.800 79.600 900 91.0 0.2 0.013 89.100 87.900 1.330 0.850 0.806 0.9 -0.200 80.500 80.296 8.600 80.7 -0.200
fv05600 fv05500 79.600 79.400 900 77.0 0.3 0.013 87.900 86.900 1.450 0.920 0.807 0.9 -0.204 80.296 80.126 7.604 80.5 -0.204
fv05500 fv05400 79.400 79.100 900 97.0 0.3 0.013 86.900 85.500 1.580 1.010 0.807 0.8 -0.174 80.126 79.840 6.774 80.3 -0.174
fv05400 fv05300 79.100 79.100 900 26.0 0.0 0.013 85.500 84.700 0.090 0.060 0.819 13.7 -0.160 79.840 79.744 5.660 80.0 -0.160
fv05300 fv05200 79.100 78.900 900 52.0 0.4 0.013 84.700 84.300 1.760 1.120 0.819 0.7 -0.256 79.744 79.615 4.956 80.0 -0.256
fv05200 fv05100 78.900 78.800 900 38.0 0.3 0.013 84.300 84.000 1.460 0.930 0.819 0.9 -0.185 79.615 79.513 4.685 79.8 -0.185
fv05100 fv05000 78.800 78.700 900 53.0 0.2 0.013 84.000 84.400 1.240 0.790 0.820 1.0 -0.187 79.513 79.383 4.487 79.7 -0.187
fv05000 fv04900 78.700 78.500 900 76.0 0.3 0.013 84.400 84.800 1.460 0.930 0.820 0.9 -0.217 79.383 79.198 5.017 79.6 -0.217
fv04900 fv04800 78.500 78.300 900 74.0 0.3 0.013 84.800 84.300 1.480 0.940 0.822 0.9 -0.202 79.198 79.033 5.602 79.4 -0.202
fv04800 fv04700 78.300 78.200 900 36.0 0.3 0.013 84.300 84.300 1.500 0.950 0.822 0.9 -0.167 79.033 78.956 5.267 79.2 -0.167
fv04700 fv04600 78.200 78.100 900 38.0 0.3 0.013 84.300 84.400 1.460 0.930 0.822 0.9 -0.144 78.956 78.882 5.344 79.1 -0.144
fv04600 fv04500 78.100 77.900 900 81.0 0.3 0.013 84.400 84.800 1.410 0.900 0.823 0.9 -0.118 78.882 78.735 5.518 79.0 -0.118
fv04500 fv04400 77.900 77.800 900 48.0 0.2 0.013 84.800 84.400 1.300 0.830 0.823 1.0 -0.065 78.735 78.648 6.065 78.8 -0.065
fv04400 fv04300 77.800 77.700 900 41.0 0.2 0.013 84.400 84.000 1.410 0.890 0.828 0.9 -0.052 78.648 78.572 5.752 78.7 -0.052
fv04300 fv04200 77.700 77.500 900 55.0 0.4 0.013 84.000 84.500 1.720 1.090 0.883 0.8 -0.028 78.572 78.443 5.428 78.6 -0.028
fv04200 fv04100 77.500 77.400 900 43.0 0.2 0.013 84.500 84.600 1.370 0.870 0.883 1.0 0.043 78.443 78.329 6.057 78.4 0.043
fv04100 fv04000 77.400 77.300 900 79.0 0.1 0.013 84.600 84.100 1.010 0.640 0.884 1.4 0.029 78.329 78.140 6.271 78.4 -0.071
fv04000 fv03900 77.300 77.200 900 21.0 0.5 0.013 84.100 83.900 1.960 1.250 0.889 0.7 -0.060 78.140 78.088 5.960 78.2 -0.060
fv03900 fv03800 77.200 77.100 900 61.0 0.2 0.013 83.900 83.600 1.150 0.730 0.889 1.2 -0.012 78.088 77.934 5.812 78.2 -0.112
fv03800 fv03700 77.100 76.900 900 71.0 0.3 0.013 83.600 83.600 1.510 0.960 0.891 0.9 -0.066 77.934 77.781 5.666 78.0 -0.066
fv03700 fv03600 76.900 76.900 900 27.0 0.0 0.013 83.600 83.700 0.090 0.060 0.892 14.9 -0.019 77.781 77.709 5.819 77.9 -0.119
fv03600 fv03500 76.900 76.800 900 55.0 0.2 0.013 83.700 84.000 1.210 0.770 0.893 1.2 -0.091 77.709 77.583 5.991 77.9 -0.191
fv03500 fv03400 76.800 76.600 900 59.0 0.3 0.013 84.000 83.800 1.660 1.050 0.895 0.9 -0.117 77.583 77.458 6.417 77.7 -0.117

Compare to 2003 
HGL Results (m)



Table B-1: Pipe Data and Hydraulic Simulation Results for the Sanitary Trunk Sewer (Monitored & Design Scenario, Original Flows)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Max. Max. Freeboard
MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) HGL HGL MH Cover (2) U/S HGL (3) Difference
(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (m) (m) (m) (m) (m)

Compare to 2003 
HGL Results (m)

fv03400 fv03300 76.600 76.600 900 28.0 0.0 0.013 83.800 84.000 0.090 0.060 0.895 14.9 -0.042 77.458 77.385 6.342 77.6 -0.142
fv03300 fv03200 76.600 76.500 900 32.0 0.3 0.013 84.000 84.000 1.590 1.010 0.896 0.9 -0.115 77.385 77.304 6.615 77.5 -0.115
fv03200 fv03100 76.500 76.400 900 34.0 0.3 0.013 84.000 83.800 1.540 0.980 0.897 0.9 -0.096 77.304 77.219 6.696 77.5 -0.196
fv03100 fv03000 76.400 76.400 900 28.0 0.0 0.013 83.800 83.900 0.090 0.060 0.897 15.0 -0.081 77.219 77.135 6.581 77.4 -0.181
fv03000 fv02900 76.400 76.200 900 76.0 0.3 0.013 83.900 83.700 1.460 0.930 0.898 1.0 -0.165 77.135 76.947 6.765 77.3 -0.165
fv02900 fv02800 76.200 76.000 900 74.0 0.3 0.013 83.700 83.800 1.480 0.940 0.900 1.0 -0.153 76.947 76.747 6.753 77.2 -0.253
fv02800 fv02700 76.000 75.900 900 50.0 0.2 0.013 83.800 83.600 1.270 0.810 0.902 1.1 -0.153 76.747 76.571 7.053 77.0 -0.253
fv02700 fv02600 75.900 75.700 900 93.0 0.2 0.013 83.600 82.700 1.320 0.840 0.903 1.1 -0.229 76.571 76.088 7.029 76.9 -0.329
fv02600 fv02500 75.700 74.600 900 50.0 2.2 0.013 82.700 80.300 4.220 2.690 0.903 0.3 -0.512 76.088 74.897 6.612 76.6 -0.512
fv02500 fv02400 74.600 71.600 900 67.0 4.5 0.013 80.300 76.900 6.020 3.830 0.903 0.2 -0.603 74.897 71.957 5.403 75.6 -0.703
fv02400 fv02300 71.600 69.800 900 79.0 2.3 0.013 76.900 73.300 4.300 2.730 0.903 0.3 -0.543 71.957 70.221 4.943 72.5 -0.543
fv02300 fv02200 69.800 68.600 900 60.0 2.0 0.013 73.300 71.900 4.020 2.560 0.903 0.4 -0.479 70.221 68.858 3.079 70.7 -0.479
fv02200 fv02100 68.600 64.700 900 50.0 7.8 0.013 71.900 70.400 7.950 5.060 0.904 0.2 -0.642 68.858 65.017 3.042 69.5 -0.642
fv02100 fv02000 64.700 61.700 900 85.0 3.5 0.013 70.400 66.300 5.350 3.400 0.904 0.3 -0.583 65.017 62.084 5.383 65.6 -0.583
fv02000 fv01900 61.700 59.000 900 120.0 2.3 0.013 66.300 63.200 4.270 2.720 0.904 0.3 -0.516 62.084 59.445 4.216 62.6 -0.516
fv01900 fv01800 59.000 58.600 900 28.0 1.4 0.013 63.200 62.900 3.400 2.160 0.904 0.4 -0.455 59.445 59.161 3.755 60.0 -0.555
fv01800 fv01700 58.600 58.100 900 73.0 0.7 0.013 62.900 63.200 2.360 1.500 0.904 0.6 -0.339 59.161 58.393 3.739 59.6 -0.439
fv01700 fv01600 58.100 56.000 900 39.0 5.4 0.013 63.200 62.000 6.600 4.200 0.904 0.2 -0.607 58.393 56.370 4.807 59.0 -0.607
fv01600 fv01500 56.000 53.600 900 121.0 2.0 0.013 62.000 63.800 4.010 2.550 0.904 0.4 -0.530 56.370 54.177 5.630 56.9 -0.530
fv01500 fv01400 53.600 52.900 900 150.0 0.5 0.013 63.800 63.800 1.940 1.240 0.904 0.7 -0.323 54.177 53.520 9.623 54.5 -0.323
fv01400 fv01300 52.900 52.300 900 151.0 0.4 0.013 63.800 59.500 1.790 1.140 0.904 0.8 -0.280 53.520 52.995 10.280 53.9 -0.380
fv01300 fv01200 52.300 51.900 900 149.0 0.3 0.013 59.500 58.100 1.470 0.940 0.904 1.0 -0.205 52.995 52.411 6.505 53.2 -0.205
fv01200 fv01100 51.900 51.400 900 69.0 0.7 0.013 58.100 56.400 2.420 1.540 0.904 0.6 -0.389 52.411 51.969 5.689 52.8 -0.389
fv01100 fv01000 51.400 50.900 900 104.0 0.5 0.013 56.400 55.100 1.970 1.260 0.904 0.7 -0.331 51.969 51.476 4.431 52.4 -0.431
fv01000 fv00900 50.900 50.300 900 127.0 0.5 0.013 55.100 54.600 1.960 1.240 0.904 0.7 -0.324 51.476 50.905 3.624 51.8 -0.324
fv00900 fv00800 50.300 49.700 900 149.0 0.4 0.013 54.600 54.300 1.810 1.150 0.904 0.8 -0.295 50.905 50.289 3.695 51.2 -0.295
fv00800 fv00700 49.700 49.000 900 151.0 0.5 0.013 54.300 54.100 1.940 1.230 0.904 0.7 -0.311 50.289 49.705 4.011 50.6 -0.311
fv00700 fv00600 49.000 48.600 900 150.0 0.3 0.013 54.100 53.900 1.470 0.930 0.904 1.0 -0.195 49.705 49.168 4.395 49.9 -0.195
fv00600 fv00500 48.600 48.100 900 100.0 0.5 0.013 53.900 53.100 2.010 1.280 0.904 0.7 -0.332 49.168 48.712 4.732 49.5 -0.332
fv00500 fv00400 48.100 47.700 900 80.0 0.5 0.013 53.100 52.500 2.010 1.280 0.904 0.7 -0.288 48.712 48.270 4.388 49.1 -0.388
fv00400 fv00300 47.700 47.000 900 93.0 0.8 0.013 52.500 52.200 2.470 1.570 0.904 0.6 -0.330 48.270 47.548 4.230 48.6 -0.330
fv00300 fv00200 47.000 46.100 900 22.0 4.1 0.013 52.200 52.000 5.760 3.660 0.904 0.2 -0.352 47.548 46.356 4.652 47.9 -0.352
fv00200 fv00100 46.100 44.800 900 8.0 16.3 0.013 52.000 52.000 11.470 7.300 0.904 0.1 -0.644 46.356 45.700 5.644 47.0 -0.644

Note: (1) A negative surcharge implies that the pipe is not flowing full.
(2) Freeboard between upstream hydraulic gradeline elevation and upstream manhole cover elevation.
(3) HGL elevations at U/S MH for "Monitored & Design" scenario as reported in Table 5-1 of the Forest Valley Trunk and Orleans Cumberland Collector Capacity Analysis  (Stantec Consulting Ltd., October 2003).



Table B-2: Pipe Data and Hydraulic Simulation Results for the Sanitary Trunk Sewer (Monitored & Design Scenario, 165.2 L/s Redirected from fv07400 to fv07700)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Max. Max. Freeboard
MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) HGL HGL MH Cover (2) U/S HGL (3) Difference
(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (m) (m) (m) (m) (m)

fv08100 fv08000 83.011 82.965 900 45.0 0.1 0.013 86.000 86.400 0.900 0.572 0.533 0.9 -0.166 83.745 83.705 2.255 83.9 -0.155
fv08000 fv07900 82.965 82.877 900 86.0 0.1 0.013 86.400 87.100 0.900 0.572 0.533 0.9 -0.160 83.705 83.631 2.695 83.9 -0.195
fv07900 fv07800 82.877 82.751 900 139.0 0.1 0.013 87.100 87.600 0.854 0.543 0.533 1.0 -0.146 83.631 83.515 3.469 83.8 -0.169
fv07800 fv07700 82.751 82.608 900 132.0 0.1 0.013 87.600 87.800 0.944 0.600 0.533 0.9 -0.136 83.515 83.410 4.085 83.7 -0.185
fv07700 fv07600 82.608 82.450 900 153.0 0.1 0.013 87.800 87.700 0.900 0.572 0.698 1.2 -0.098 83.410 83.194 4.390 83.5 -0.090
fv07600 fv07500 82.450 82.224 900 153.0 0.2 0.013 87.700 87.800 1.102 0.701 0.698 1.0 -0.156 83.194 82.968 4.506 83.4 -0.206
fv07500 fv07400 82.224 81.900 900 152.0 0.2 0.013 87.800 88.000 1.304 0.830 0.698 0.8 -0.156 82.968 82.637 4.832 83.1 -0.132
fv07400 fv07300 81.900 81.800 900 103.0 0.1 0.013 88.000 87.800 0.900 0.572 0.714 1.2 -0.163 82.637 82.442 5.363 82.9 -0.263
fv07300 fv07200 81.800 81.600 900 71.0 0.3 0.013 87.800 87.500 1.506 0.958 0.714 0.7 -0.258 82.442 82.306 5.358 82.7 -0.258
fv07200 fv07100 81.600 81.400 900 72.0 0.3 0.013 87.500 87.600 1.506 0.958 0.714 0.7 -0.194 82.306 82.201 5.194 82.5 -0.194
fv07100 fv07000 81.400 81.300 900 47.0 0.2 0.013 87.600 87.300 1.304 0.830 0.714 0.9 -0.099 82.201 82.133 5.399 82.4 -0.199
fv07000 fv06900 81.300 81.200 900 56.0 0.2 0.013 87.300 87.000 1.207 0.768 0.714 0.9 -0.067 82.133 81.994 5.167 82.3 -0.167
fv06900 fv06800 81.200 81.100 900 79.0 0.1 0.013 87.000 87.700 0.986 0.627 0.793 1.3 -0.106 81.994 81.834 5.006 82.2 -0.206
fv06800 fv06700 81.100 80.900 900 65.0 0.3 0.013 87.700 87.800 1.584 1.008 0.793 0.8 -0.166 81.834 81.713 5.866 82.0 -0.166
fv06700 fv06600 80.900 80.800 900 49.0 0.2 0.013 87.800 88.100 1.273 0.810 0.793 1.0 -0.087 81.713 81.621 6.087 81.9 -0.187
fv06600 fv06500 80.800 80.800 900 47.0 0.0 0.013 88.100 88.200 0.090 0.060 0.793 13.2 -0.079 81.621 81.515 6.479 81.8 -0.179
fv06500 fv06400 80.800 80.600 900 51.0 0.4 0.013 88.200 88.500 1.777 1.131 0.793 0.7 -0.185 81.515 81.422 6.685 81.7 -0.185
fv06400 fv06300 80.600 80.600 900 43.0 0.0 0.013 88.500 88.600 0.090 0.060 0.793 13.2 -0.078 81.422 81.335 7.078 81.6 -0.178
fv06300 fv06200 80.600 80.500 900 48.0 0.2 0.013 88.600 88.800 1.304 0.830 0.793 1.0 -0.165 81.335 81.241 7.265 81.5 -0.165
fv06200 fv06100 80.500 80.500 900 26.0 0.0 0.013 88.800 88.900 0.090 0.060 0.793 13.2 -0.159 81.241 81.174 7.559 81.4 -0.159
fv06100 fv06000 80.500 80.300 900 70.0 0.3 0.013 88.900 88.600 1.520 0.970 0.793 0.8 -0.226 81.174 81.023 7.726 81.4 -0.226
fv06000 fv05900 80.300 80.200 900 70.0 0.1 0.013 88.600 88.600 1.080 0.680 0.793 1.2 -0.177 81.023 80.858 7.577 81.2 -0.177
fv05900 fv05800 80.200 80.000 900 77.0 0.3 0.013 88.600 89.000 1.450 0.920 0.794 0.9 -0.242 80.858 80.669 7.742 81.1 -0.242
fv05800 fv05700 80.000 79.800 900 74.0 0.3 0.013 89.000 89.100 1.480 0.940 0.794 0.8 -0.231 80.669 80.500 8.331 80.9 -0.231
fv05700 fv05600 79.800 79.600 900 91.0 0.2 0.013 89.100 87.900 1.330 0.850 0.806 0.9 -0.200 80.500 80.296 8.600 80.7 -0.200
fv05600 fv05500 79.600 79.400 900 77.0 0.3 0.013 87.900 86.900 1.450 0.920 0.807 0.9 -0.204 80.296 80.126 7.604 80.5 -0.204
fv05500 fv05400 79.400 79.100 900 97.0 0.3 0.013 86.900 85.500 1.580 1.010 0.807 0.8 -0.174 80.126 79.840 6.774 80.3 -0.174
fv05400 fv05300 79.100 79.100 900 26.0 0.0 0.013 85.500 84.700 0.090 0.060 0.819 13.7 -0.160 79.840 79.744 5.660 80.0 -0.160
fv05300 fv05200 79.100 78.900 900 52.0 0.4 0.013 84.700 84.300 1.760 1.120 0.819 0.7 -0.256 79.744 79.615 4.956 80.0 -0.256
fv05200 fv05100 78.900 78.800 900 38.0 0.3 0.013 84.300 84.000 1.460 0.930 0.819 0.9 -0.185 79.615 79.513 4.685 79.8 -0.185
fv05100 fv05000 78.800 78.700 900 53.0 0.2 0.013 84.000 84.400 1.240 0.790 0.820 1.0 -0.187 79.513 79.383 4.487 79.7 -0.187
fv05000 fv04900 78.700 78.500 900 76.0 0.3 0.013 84.400 84.800 1.460 0.930 0.820 0.9 -0.217 79.383 79.198 5.017 79.6 -0.217
fv04900 fv04800 78.500 78.300 900 74.0 0.3 0.013 84.800 84.300 1.480 0.940 0.822 0.9 -0.202 79.198 79.033 5.602 79.4 -0.202
fv04800 fv04700 78.300 78.200 900 36.0 0.3 0.013 84.300 84.300 1.500 0.950 0.822 0.9 -0.167 79.033 78.956 5.267 79.2 -0.167
fv04700 fv04600 78.200 78.100 900 38.0 0.3 0.013 84.300 84.400 1.460 0.930 0.822 0.9 -0.144 78.956 78.882 5.344 79.1 -0.144
fv04600 fv04500 78.100 77.900 900 81.0 0.3 0.013 84.400 84.800 1.410 0.900 0.823 0.9 -0.118 78.882 78.735 5.518 79.0 -0.118
fv04500 fv04400 77.900 77.800 900 48.0 0.2 0.013 84.800 84.400 1.300 0.830 0.823 1.0 -0.065 78.735 78.648 6.065 78.8 -0.065
fv04400 fv04300 77.800 77.700 900 41.0 0.2 0.013 84.400 84.000 1.410 0.890 0.828 0.9 -0.052 78.648 78.572 5.752 78.7 -0.052
fv04300 fv04200 77.700 77.500 900 55.0 0.4 0.013 84.000 84.500 1.720 1.090 0.883 0.8 -0.028 78.572 78.443 5.428 78.6 -0.028
fv04200 fv04100 77.500 77.400 900 43.0 0.2 0.013 84.500 84.600 1.370 0.870 0.883 1.0 0.043 78.443 78.329 6.057 78.4 0.043
fv04100 fv04000 77.400 77.300 900 79.0 0.1 0.013 84.600 84.100 1.010 0.640 0.884 1.4 0.029 78.329 78.140 6.271 78.4 -0.071
fv04000 fv03900 77.300 77.200 900 21.0 0.5 0.013 84.100 83.900 1.960 1.250 0.889 0.7 -0.060 78.140 78.088 5.960 78.2 -0.060
fv03900 fv03800 77.200 77.100 900 61.0 0.2 0.013 83.900 83.600 1.150 0.730 0.889 1.2 -0.012 78.088 77.934 5.812 78.2 -0.112
fv03800 fv03700 77.100 76.900 900 71.0 0.3 0.013 83.600 83.600 1.510 0.960 0.891 0.9 -0.066 77.934 77.781 5.666 78.0 -0.066
fv03700 fv03600 76.900 76.900 900 27.0 0.0 0.013 83.600 83.700 0.090 0.060 0.892 14.9 -0.019 77.781 77.709 5.819 77.9 -0.119
fv03600 fv03500 76.900 76.800 900 55.0 0.2 0.013 83.700 84.000 1.210 0.770 0.893 1.2 -0.091 77.709 77.583 5.991 77.9 -0.191
fv03500 fv03400 76.800 76.600 900 59.0 0.3 0.013 84.000 83.800 1.660 1.050 0.895 0.9 -0.117 77.583 77.458 6.417 77.7 -0.117

Compare to 2003 
HGL Results (m)



Table B-2: Pipe Data and Hydraulic Simulation Results for the Sanitary Trunk Sewer (Monitored & Design Scenario, 165.2 L/s Redirected from fv07400 to fv07700)
U/S D/S U/S D/S Pipe Dia. Pipe Pipe n U/S MH D/S MH Design Design Peak Peak / Surcharge Max. Max. Freeboard
MH MH Invert Invert / Height Length Slope Cover Cover Vel. Flow Pipe Design U/S U/S D/S U/S HGL and 

Elev. Elev. Flow Flow (1) HGL HGL MH Cover (2) U/S HGL (3) Difference
(m) (m) (mm) (m) (%) (m) (m) (m/s) (m3/s) (m3/s) (m) (m) (m) (m) (m) (m)

Compare to 2003 
HGL Results (m)

fv03400 fv03300 76.600 76.600 900 28.0 0.0 0.013 83.800 84.000 0.090 0.060 0.895 14.9 -0.042 77.458 77.385 6.342 77.6 -0.142
fv03300 fv03200 76.600 76.500 900 32.0 0.3 0.013 84.000 84.000 1.590 1.010 0.896 0.9 -0.115 77.385 77.304 6.615 77.5 -0.115
fv03200 fv03100 76.500 76.400 900 34.0 0.3 0.013 84.000 83.800 1.540 0.980 0.897 0.9 -0.096 77.304 77.219 6.696 77.5 -0.196
fv03100 fv03000 76.400 76.400 900 28.0 0.0 0.013 83.800 83.900 0.090 0.060 0.897 15.0 -0.081 77.219 77.135 6.581 77.4 -0.181
fv03000 fv02900 76.400 76.200 900 76.0 0.3 0.013 83.900 83.700 1.460 0.930 0.898 1.0 -0.165 77.135 76.947 6.765 77.3 -0.165
fv02900 fv02800 76.200 76.000 900 74.0 0.3 0.013 83.700 83.800 1.480 0.940 0.900 1.0 -0.153 76.947 76.747 6.753 77.2 -0.253
fv02800 fv02700 76.000 75.900 900 50.0 0.2 0.013 83.800 83.600 1.270 0.810 0.902 1.1 -0.153 76.747 76.571 7.053 77.0 -0.253
fv02700 fv02600 75.900 75.700 900 93.0 0.2 0.013 83.600 82.700 1.320 0.840 0.903 1.1 -0.229 76.571 76.088 7.029 76.9 -0.329
fv02600 fv02500 75.700 74.600 900 50.0 2.2 0.013 82.700 80.300 4.220 2.690 0.903 0.3 -0.512 76.088 74.897 6.612 76.6 -0.512
fv02500 fv02400 74.600 71.600 900 67.0 4.5 0.013 80.300 76.900 6.020 3.830 0.903 0.2 -0.603 74.897 71.957 5.403 75.6 -0.703
fv02400 fv02300 71.600 69.800 900 79.0 2.3 0.013 76.900 73.300 4.300 2.730 0.903 0.3 -0.543 71.957 70.221 4.943 72.5 -0.543
fv02300 fv02200 69.800 68.600 900 60.0 2.0 0.013 73.300 71.900 4.020 2.560 0.903 0.4 -0.479 70.221 68.858 3.079 70.7 -0.479
fv02200 fv02100 68.600 64.700 900 50.0 7.8 0.013 71.900 70.400 7.950 5.060 0.904 0.2 -0.642 68.858 65.017 3.042 69.5 -0.642
fv02100 fv02000 64.700 61.700 900 85.0 3.5 0.013 70.400 66.300 5.350 3.400 0.904 0.3 -0.583 65.017 62.084 5.383 65.6 -0.583
fv02000 fv01900 61.700 59.000 900 120.0 2.3 0.013 66.300 63.200 4.270 2.720 0.904 0.3 -0.516 62.084 59.445 4.216 62.6 -0.516
fv01900 fv01800 59.000 58.600 900 28.0 1.4 0.013 63.200 62.900 3.400 2.160 0.904 0.4 -0.455 59.445 59.161 3.755 60.0 -0.555
fv01800 fv01700 58.600 58.100 900 73.0 0.7 0.013 62.900 63.200 2.360 1.500 0.904 0.6 -0.339 59.161 58.393 3.739 59.6 -0.439
fv01700 fv01600 58.100 56.000 900 39.0 5.4 0.013 63.200 62.000 6.600 4.200 0.904 0.2 -0.607 58.393 56.370 4.807 59.0 -0.607
fv01600 fv01500 56.000 53.600 900 121.0 2.0 0.013 62.000 63.800 4.010 2.550 0.904 0.4 -0.530 56.370 54.177 5.630 56.9 -0.530
fv01500 fv01400 53.600 52.900 900 150.0 0.5 0.013 63.800 63.800 1.940 1.240 0.904 0.7 -0.323 54.177 53.520 9.623 54.5 -0.323
fv01400 fv01300 52.900 52.300 900 151.0 0.4 0.013 63.800 59.500 1.790 1.140 0.904 0.8 -0.280 53.520 52.995 10.280 53.9 -0.380
fv01300 fv01200 52.300 51.900 900 149.0 0.3 0.013 59.500 58.100 1.470 0.940 0.904 1.0 -0.205 52.995 52.411 6.505 53.2 -0.205
fv01200 fv01100 51.900 51.400 900 69.0 0.7 0.013 58.100 56.400 2.420 1.540 0.904 0.6 -0.389 52.411 51.969 5.689 52.8 -0.389
fv01100 fv01000 51.400 50.900 900 104.0 0.5 0.013 56.400 55.100 1.970 1.260 0.904 0.7 -0.331 51.969 51.476 4.431 52.4 -0.431
fv01000 fv00900 50.900 50.300 900 127.0 0.5 0.013 55.100 54.600 1.960 1.240 0.904 0.7 -0.324 51.476 50.905 3.624 51.8 -0.324
fv00900 fv00800 50.300 49.700 900 149.0 0.4 0.013 54.600 54.300 1.810 1.150 0.904 0.8 -0.295 50.905 50.289 3.695 51.2 -0.295
fv00800 fv00700 49.700 49.000 900 151.0 0.5 0.013 54.300 54.100 1.940 1.230 0.904 0.7 -0.311 50.289 49.705 4.011 50.6 -0.311
fv00700 fv00600 49.000 48.600 900 150.0 0.3 0.013 54.100 53.900 1.470 0.930 0.904 1.0 -0.195 49.705 49.168 4.395 49.9 -0.195
fv00600 fv00500 48.600 48.100 900 100.0 0.5 0.013 53.900 53.100 2.010 1.280 0.904 0.7 -0.332 49.168 48.712 4.732 49.5 -0.332
fv00500 fv00400 48.100 47.700 900 80.0 0.5 0.013 53.100 52.500 2.010 1.280 0.904 0.7 -0.288 48.712 48.270 4.388 49.1 -0.388
fv00400 fv00300 47.700 47.000 900 93.0 0.8 0.013 52.500 52.200 2.470 1.570 0.904 0.6 -0.330 48.270 47.548 4.230 48.6 -0.330
fv00300 fv00200 47.000 46.100 900 22.0 4.1 0.013 52.200 52.000 5.760 3.660 0.904 0.2 -0.352 47.548 46.356 4.652 47.9 -0.352
fv00200 fv00100 46.100 44.800 900 8.0 16.3 0.013 52.000 52.000 11.470 7.300 0.904 0.1 -0.644 46.356 45.700 5.644 47.0 -0.644

Note: (1) A negative surcharge implies that the pipe is not flowing full.
(2) Freeboard between upstream hydraulic gradeline elevation and upstream manhole cover elevation.
(3) HGL elevations at U/S MH for "Monitored & Design" scenario as reported in Table 5-1 of the Forest Valley Trunk and Orleans Cumberland Collector Capacity Analysis  (Stantec Consulting Ltd., October 2003).
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STORM SEWER CALCULATION SHEET (RATIONAL METHOD)
Local Roads Return Frequency = 2 years

Collector Roads Return Frequency = 5 years

Manning 0.013 Arterial Roads Return Frequency = 10 years

Time of Intensity Intensity Intensity Intensity Peak Flow DIA. (mm) DIA. (mm) TYPE SLOPE LENGTH CAPACITY VELOCITY TIME OF RATIO

Indiv. Accum. Indiv. Accum. Indiv. Accum. Conc. 2 Year 5 Year 10 Year 100 Year

Location From Node To Node 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC (min) (mm/h) (mm/h) (mm/h) (mm/h) Q (l/s) (actual) (nominal) (%) (m) (l/s) (m/s) FLOW (min.) Q/Q full

West Boundary STM System
Contribution From Subdrain System -29

0.00 0.00 0.00 0.00 0.95 0.55 1.45 1.45

C1 C4 0.00 0.00 0.00 0.00 0.19 0.50 0.26 1.72 10.00 76.81 104.19 0.00 178.56 278 450 450 CONC 1.70 76.5 372 2.34 0.55 0.75

To Alignment 2002, Pipe C4 - 2200 0.00 0.00 1.72 10.55 -29

0.00 0.00 0.00 0.00 0.29 0.50 0.40 0.40

C2 C4 0.00 0.00 0.00 0.00 0.70 0.55 1.07 1.47 10.00 76.81 104.19 0.00 178.56 263 525 525 CONC 0.50 142.0 304 1.40 1.68 0.87

To Alignment 2002, Pipe C4 - 2200 0.00 0.00 1.47 11.68

0.00 0.00 0.00 0.00 0.19 0.50 0.26 0.26

C5 C7 0.00 0.00 0.00 0.00 0.55 0.55 0.84 1.11 10.00 76.81 104.19 0.00 178.56 197 450 450 CONC 0.70 96.0 239 1.50 1.07 0.83

To Alignment 2003, Pipe C7 - C8 0.00 0.00 1.11 11.07

0.00 0.00 0.00 0.00 0.01 0.56 0.02 0.02

0.00 0.00 0.00 0.00 0.12 0.55 0.18 0.20

0.00 0.00 0.00 0.00 0.22 0.50 0.31 0.50

C6 C7 0.00 0.00 0.00 0.00 0.57 0.55 0.87 1.38 10.00 76.81 104.19 0.00 178.56 246 600 600 CONC 0.20 110.5 275 0.97 1.90 0.90

To Alignment 2003, Pipe C7 - C8 0.00 0.00 1.38 11.90

Alignment 2002 - 2002

Contribution From West Boundary STM System, Pipe C1 - C4 0.00 0.00 1.72 10.55 -29

Contribution From West Boundary STM System, Pipe C2 - C4 0.00 0.00 1.47 11.68

C4 2200 0.00 0.00 0.00 0.00 0.00 3.19 11.68 70.89 96.06 0.00 164.50 496 675 675 CONC 0.55 32.5 623 1.74 0.31 0.80

To cercle de L'Argonaut circle, Pipe 2200 - 27 0.00 0.00 3.19 12.00 -29

cercle de L'Argonaut circle

0.00 0.00 0.02 0.72 0.04 0.04 0.00 0.00

0.04 0.50 0.06 0.06 0.00 0.04 0.00 0.00

0.12 0.70 0.23 0.29 0.00 0.04 0.00 0.00

0.16 0.54 0.24 0.53 0.00 0.04 0.00 0.00

19 21 0.46 0.72 0.92 1.45 0.00 0.04 0.00 0.00 10.00 76.81 104.19 0.00 178.56 116 450 450 CONC 0.75 141.0 247 1.55 1.51 0.47

To avenue de Lamarche avenue, Pipe 21 - 24 1.45 0.04 0.00 11.51

19 26 0.00 0.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 0 300 300 PVC 0.35 9.5 57 0.81 0.20 0.00

0.07 0.70 0.14 0.14 0.00 0.00 0.00 0.00

26 22 0.12 0.54 0.18 0.32 0.00 0.00 0.00 0.00 10.20 76.06 103.17 0.00 176.79 24 300 300 PVC 0.40 52.0 61 0.87 1.00 0.39

22 2200 0.00 0.32 0.00 0.00 0.00 0.00 11.20 72.49 98.27 0.00 168.31 23 300 300 PVC 0.41 29.0 62 0.88 0.55 0.37

Contribution From Alignment 2002, Pipe C4 - 2200 0.00 0.00 3.19 12.00 -29

2200 27 0.00 0.32 0.00 0.00 0.00 3.19 12.00 69.91 94.71 0.00 162.17 510 675 675 CONC 0.50 19.0 594 1.66 0.19 0.86

27 28 0.00 0.32 0.00 0.00 0.00 3.19 12.19 69.32 93.91 0.00 160.77 506 675 675 CONC 1.00 10.5 841 2.35 0.07 0.60

0.15 0.50 0.21 0.52 0.00 0.00 0.00 3.19

0.15 0.54 0.23 0.75 0.00 0.00 0.00 3.19

28 30 0.67 0.70 1.30 2.05 0.00 0.00 0.00 3.19 12.26 69.09 93.60 0.00 160.23 624 750 750 CONC 0.50 142.5 787 1.78 1.33 0.79

To avenue de Lamarche avenue, Pipe 30 - 33 2.05 0.00 3.19 13.59 -29

placette de Darvoy mews

22 24 0.50 0.72 1.00 1.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 77 450 450 CONC 0.75 147.5 247 1.55 1.58 0.31

To avenue de Lamarche avenue, Pipe 24 - 25 1.00 0.00 0.00 11.58

croissant des Aubrais crescent

0.05 0.50 0.07 0.07 0.00 0.00 0.00 0.00

0.29 0.50 0.40 0.47 0.00 0.00 0.00 0.00

31 33 0.68 0.70 1.32 1.80 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 138 450 450 CONC 0.85 143.0 263 1.65 1.44 0.52

To avenue de Lamarche avenue, Pipe 33 - 34 1.80 0.00 0.00 11.44

Definitions: Designed: PROJECT:

Q = 2.78 AIR, where Notes: P.P.

Q = Peak Flow in Litres per second (L/s) 1) Ottawa Rainfall-Intensity Curve Checked: LOCATION:

A = Areas in hectares (ha) 2) Min. Velocity = 0.80 m/s M.Z.

I = Rainfall Intensity (mm/h) Dwg. Reference: File Ref: Date: Sheet No.

R = Runoff Coefficient 67-68 16-881 1 of  5
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STORM SEWER CALCULATION SHEET (RATIONAL METHOD)
Local Roads Return Frequency = 2 years

Collector Roads Return Frequency = 5 years

Manning 0.013 Arterial Roads Return Frequency = 10 years

Time of Intensity Intensity Intensity Intensity Peak Flow DIA. (mm) DIA. (mm) TYPE SLOPE LENGTH CAPACITY VELOCITY TIME OF RATIO

Indiv. Accum. Indiv. Accum. Indiv. Accum. Conc. 2 Year 5 Year 10 Year 100 Year

Location From Node To Node 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC (min) (mm/h) (mm/h) (mm/h) (mm/h) Q (l/s) (actual) (nominal) (%) (m) (l/s) (m/s) FLOW (min.) Q/Q full

31 35 0.00 0.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 0 300 300 PVC 1.05 9.5 99 1.40 0.11 0.00

35 10 0.00 0.00 0.00 0.00 0.00 0.00 10.11 76.37 103.60 0.00 177.53 0 300 300 PVC 0.35 52.0 57 0.81 1.07 0.00

To bois de Cravant grove, Pipe 10 - 11 0.00 0.00 0.00 11.18

10 49 0.19 0.70 0.37 0.37 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 28 300 300 PVC 0.69 106.5 80 1.14 1.56 0.35

49 50 0.00 0.37 0.00 0.00 0.00 0.00 11.56 71.29 96.61 0.00 165.44 26 300 300 PVC 0.35 9.5 57 0.81 0.20 0.46

0.30 0.50 0.42 0.79 0.00 0.00 0.00 0.00

50 52 0.62 0.70 1.21 1.99 0.00 0.00 0.00 0.00 11.76 70.66 95.74 0.00 163.94 141 450 450 CONC 0.50 142.5 202 1.27 1.87 0.70

To avenue de Lamarche avenue, Pipe 52 - 56 1.99 0.00 0.00 13.63

bois de Cravant grove

Contribution From croissant des Aubrais crescent, Pipe 35 - 10 0.00 0.00 0.00 11.18

0.12 0.50 0.17 0.17 0.00 0.00 0.00 0.00

10 11 0.26 0.70 0.51 0.67 0.00 0.00 0.00 0.00 11.18 72.54 98.33 0.00 168.42 49 375 375 PVC 0.38 69.0 108 0.98 1.18 0.45

0.19 0.50 0.26 0.94 0.00 0.00 0.00 0.00

11 34 0.29 0.70 0.56 1.50 0.00 0.00 0.00 0.00 12.36 68.80 93.19 0.00 159.53 103 375 375 PVC 0.76 80.5 153 1.38 0.97 0.68

To avenue de Lamarche avenue, Pipe 34 - 38 1.50 0.00 0.00 13.33

avenue de Lamarche avenue4

0.12 0.50 0.17 0.17 0.00 0.00 0.00 0.00

36 37 0.26 0.70 0.51 0.67 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 52 300 300 PVC 0.68 59.0 80 1.13 0.87 0.65

0.18 0.50 0.25 0.92 0.00 0.00 0.00 0.00

37 38 0.26 0.70 0.51 1.43 0.00 0.00 0.00 0.00 10.87 73.61 99.80 0.00 170.96 105 375 375 PVC 0.75 80.5 152 1.37 0.98 0.69

To avenue de Lamarche avenue, Pipe 38 - 52 1.43 0.00 0.00 11.85

Alignment 2003

Contribution From West Boundary STM System, Pipe C5 - C7 0.00 0.00 1.11 11.07

Contribution From West Boundary STM System, Pipe C6 - C7 0.00 0.00 1.38 11.90

C7 C8 0.00 0.00 0.00 0.00 0.00 2.48 11.90 70.22 95.14 0.00 162.90 404 675 675 CONC 0.35 42.5 497 1.39 0.51 0.81

C8 5 0.00 0.00 0.00 0.00 0.00 2.48 12.41 68.66 93.00 0.00 159.20 395 675 675 CONC 0.30 28.0 460 1.29 0.36 0.86

To cercle du Ponthieu circle, Pipe 5 - 56 0.00 0.00 2.48 12.77

rue de Beaugency street
CTRL MH 106 4 0.66 0.40 0.73 0.73 0.00 0.00 0.00 0.00

0.25 0.70 0.49 1.22 0.00 0.00 0.00 0.00

4 58 0.13 0.50 0.18 1.40 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 108 375 375 PVC 0.70 81.5 147 1.33 1.02 0.73

0.14 0.70 0.27 1.67 0.00 0.00 0.00 0.00

58 57 0.22 0.50 0.31 1.98 0.00 0.00 0.00 0.00 11.02 73.09 99.08 0.00 169.72 145 375 375 PVC 1.25 61.5 196 1.77 0.58 0.74

To avenue de Lamarche avenue3, Pipe 57 - 1  TEE 1.98 0.00 0.00 11.60

cercle du Ponthieu circle

Contribution From Alignment 2003, Pipe C8 - 5 0.00 0.00 2.48 12.77

0.06 0.50 0.08 0.08 0.00 0.00 0.00 2.48

0.30 0.50 0.42 0.50 0.00 0.00 0.00 2.48

5 56 0.63 0.70 1.23 1.73 0.00 0.00 0.00 2.48 12.77 67.59 91.54 0.00 156.67 505 675 675 CONC 0.95 138.0 819 2.29 1.00 0.62

To avenue de Lamarche avenue, Pipe 56 - 57 1.73 0.00 2.48 13.77

5 6 0.00 0.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 0 300 300 PVC 1.00 14.5 97 1.37 0.18 0.00

6 7 0.00 0.00 0.00 0.00 0.00 0.00 10.18 76.13 103.27 0.00 176.96 0 300 300 PVC 0.65 47.0 78 1.10 0.71 0.00

7 8 0.00 0.00 0.00 0.00 0.00 0.00 10.89 73.56 99.73 0.00 170.84 0 300 300 PVC 0.55 12.0 72 1.01 0.20 0.00

0.13 0.50 0.18 0.18 0.00 0.00 0.00 0.00

8 9 0.27 0.70 0.53 0.71 0.00 0.00 0.00 0.00 11.08 72.88 98.80 0.00 169.22 51 300 300 PVC 0.55 68.0 72 1.01 1.12 0.72
CTRL MH 105 9 0.78 0.40 0.87 1.57 0.00 0.00 0.00 0.00

0.20 0.70 0.39 1.96 0.00 0.00 0.00 0.00

9 57 0.18 0.50 0.25 2.21 0.00 0.00 0.00 0.00 12.20 69.27 93.85 0.00 160.66 153 375 375 PVC 1.35 71.5 204 1.84 0.65 0.75

To avenue de Lamarche avenue3, Pipe 57 - 1  TEE 2.21 0.00 0.00 12.85

Definitions: Designed: PROJECT:

Q = 2.78 AIR, where Notes: P.P.

Q = Peak Flow in Litres per second (L/s) 1) Ottawa Rainfall-Intensity Curve Checked: LOCATION:

A = Areas in hectares (ha) 2) Min. Velocity = 0.80 m/s M.Z.

I = Rainfall Intensity (mm/h) Dwg. Reference: File Ref: Date: Sheet No.

R = Runoff Coefficient 67-68 16-881 2 of  5

LOCATION
 FLOW SEWER DATA

2 YEAR 5 YEAR 100 YEAR
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STORM SEWER CALCULATION SHEET (RATIONAL METHOD)
Local Roads Return Frequency = 2 years

Collector Roads Return Frequency = 5 years

Manning 0.013 Arterial Roads Return Frequency = 10 years

Time of Intensity Intensity Intensity Intensity Peak Flow DIA. (mm) DIA. (mm) TYPE SLOPE LENGTH CAPACITY VELOCITY TIME OF RATIO

Indiv. Accum. Indiv. Accum. Indiv. Accum. Conc. 2 Year 5 Year 10 Year 100 Year

Location From Node To Node 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC (min) (mm/h) (mm/h) (mm/h) (mm/h) Q (l/s) (actual) (nominal) (%) (m) (l/s) (m/s) FLOW (min.) Q/Q full

rang de Loury row

180 18 0.16 0.72 0.32 0.32 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 25 300 300 PVC 1.06 36.5 100 1.41 0.43 0.25

To cours Crevier walk, Pipe 18 - 21 0.32 0.00 0.00 10.43

0.19 0.54 0.29 0.29 0.00 0.00 0.00 0.00

180 41 0.23 0.72 0.46 0.75 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 57 300 300 PVC 0.88 77.0 91 1.28 1.00 0.63

To chemin de Jargeau road, Pipe 41 - 30 0.75 0.00 0.00 11.00

cours Crevier walk

17 16 0.00 0.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 0 300 300 PVC 2.00 9.5 137 1.93 0.08 0.00

0.15 0.54 0.23 0.23 0.00 0.00 0.00 0.00

16 40 0.43 0.72 0.86 1.09 0.00 0.00 0.00 0.00 10.08 76.49 103.76 0.00 177.81 83 375 375 PVC 0.44 108.0 116 1.05 1.71 0.71

To chemin de Jargeau road, Pipe 40 - 41 1.09 0.00 0.00 11.79

17 18 0.00 0.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 0 300 300 PVC 1.09 48.0 101 1.43 0.56 0.00

Contribution From rang de Loury row, Pipe 180 - 18 0.32 0.00 0.00 10.43

0.00 0.32 0.02 0.72 0.04 0.04 0.00 0.00

0.15 0.54 0.23 0.55 0.00 0.04 0.00 0.00

18 21 0.21 0.72 0.42 0.97 0.00 0.04 0.00 0.00 10.56 74.72 101.32 0.00 173.60 76 375 375 PVC 0.54 67.0 129 1.17 0.96 0.59

To avenue de Lamarche avenue, Pipe 21 - 24 0.97 0.04 0.00 11.52

chemin de Jargeau road

39 40 0.00 0.00 0.04 0.54 0.06 0.06 0.00 0.00 10.00 76.81 104.19 0.00 178.56 6 300 300 PVC 1.60 27.0 122 1.73 0.26 0.05

Contribution From cours Crevier walk, Pipe 16 - 40 1.09 0.00 0.00 11.79

0.03 0.54 0.05 1.13 0.00 0.06 0.00 0.00

40 41 0.00 1.13 0.24 0.70 0.47 0.53 0.00 0.00 11.79 70.55 95.60 0.00 163.69 130 525 525 CONC 0.30 54.5 236 1.09 0.83 0.55

Contribution From rang de Loury row, Pipe 180 - 41 0.75 0.00 0.00 11.00

0.01 0.70 0.02 1.90 0.00 0.53 0.00 0.00

0.03 0.54 0.05 1.94 0.00 0.53 0.00 0.00

41 30 0.00 1.94 0.13 0.70 0.25 0.78 0.00 0.00 12.63 68.00 92.10 0.00 157.65 204 525 525 CONC 0.80 64.0 385 1.78 0.60 0.53

To avenue de Lamarche avenue, Pipe 30 - 33 1.94 0.78 0.00 13.23

voi de Lesage way

410 42 0.06 0.70 0.12 0.12 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 9 300 300 PVC 0.69 51.0 80 1.14 0.75 0.11

0.16 0.50 0.22 0.34 0.00 0.00 0.00 0.00

42 45 0.35 0.70 0.68 1.02 0.00 0.00 0.00 0.00 10.75 74.05 100.40 0.00 172.00 76 375 375 PVC 0.35 103.0 104 0.94 1.83 0.73

45 46 0.00 1.02 0.00 0.00 0.00 0.00 12.58 68.15 92.31 0.00 158.00 70 375 375 PVC 0.72 10.5 149 1.35 0.13 0.47

0.06 0.50 0.08 1.10 0.00 0.00 0.00 0.00

46 47 0.25 0.70 0.49 1.59 0.00 0.00 0.00 0.00 12.71 67.77 91.79 0.00 157.10 108 450 450 CONC 0.47 45.5 195 1.23 0.62 0.55

To terrase de Vennecy terrace, Pipe 47 - 54 1.59 0.00 0.00 13.32

terrase de Vennecy terrace

0.22 0.50 0.31 0.31 0.00 0.00 0.00 0.00

42 43 0.27 0.70 0.53 0.83 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 64 375 375 PVC 0.66 45.5 142 1.29 0.59 0.45

43 44 0.00 0.83 0.00 0.00 0.00 0.00 10.59 74.62 101.19 0.00 173.36 62 375 375 PVC 1.04 10.5 179 1.62 0.11 0.35

0.13 0.50 0.18 1.01 0.00 0.00 0.00 0.00

44 47 0.34 0.70 0.66 1.67 0.00 0.00 0.00 0.00 10.70 74.23 100.65 0.00 172.44 124 450 450 CONC 0.38 103.0 176 1.11 1.55 0.71

Contribution From voi de Lesage way, Pipe 46 - 47 1.59 0.00 0.00 13.32

0.05 0.50 0.07 3.33 0.00 0.00 0.00 0.00

0.12 0.50 0.17 3.50 0.00 0.00 0.00 0.00

0.13 0.50 0.18 3.68 0.00 0.00 0.00 0.00

47 54 0.33 0.70 0.64 4.32 0.00 0.00 0.00 0.00 13.32 66.03 89.40 0.00 152.98 285 600 600 CONC 0.39 111.5 383 1.36 1.37 0.74

54 55 0.00 4.32 0.00 0.00 0.00 0.00 14.69 62.50 84.56 0.00 144.63 270 600 600 CONC 0.35 10.0 363 1.28 0.13 0.74

0.18 0.50 0.25 4.57 0.00 0.00 0.00 0.00

55 56 0.31 0.70 0.60 5.18 0.00 0.00 0.00 0.00 14.82 62.19 84.13 0.00 143.89 322 675 675 CONC 0.52 110.0 606 1.69 1.08 0.53

To avenue de Lamarche avenue, Pipe 56 - 57 5.18 0.00 0.00 15.91

Definitions: Designed: PROJECT:

Q = 2.78 AIR, where Notes: P.P.

Q = Peak Flow in Litres per second (L/s) 1) Ottawa Rainfall-Intensity Curve Checked: LOCATION:

A = Areas in hectares (ha) 2) Min. Velocity = 0.80 m/s M.Z.

I = Rainfall Intensity (mm/h) Dwg. Reference: File Ref: Date: Sheet No.

R = Runoff Coefficient 67-68 16-881 3 of  5
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STORM SEWER CALCULATION SHEET (RATIONAL METHOD)
Local Roads Return Frequency = 2 years

Collector Roads Return Frequency = 5 years

Manning 0.013 Arterial Roads Return Frequency = 10 years

Time of Intensity Intensity Intensity Intensity Peak Flow DIA. (mm) DIA. (mm) TYPE SLOPE LENGTH CAPACITY VELOCITY TIME OF RATIO

Indiv. Accum. Indiv. Accum. Indiv. Accum. Conc. 2 Year 5 Year 10 Year 100 Year

Location From Node To Node 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC (min) (mm/h) (mm/h) (mm/h) (mm/h) Q (l/s) (actual) (nominal) (%) (m) (l/s) (m/s) FLOW (min.) Q/Q full

ruelle de Carden lane

0.28 0.50 0.39 0.39 0.00 0.00 0.00 0.00

48 52 0.37 0.70 0.72 1.11 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 85 375 375 PVC 1.10 110.0 184 1.66 1.10 0.46

To avenue de Lamarche avenue, Pipe 52 - 56 1.11 0.00 0.00 11.10

avenue de Lamarche avenue

0.05 0.40 0.06 0.06 0.00 0.00 0.00 0.00

120 12 0.52 0.47 0.68 0.74 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 56 300 300 PVC 1.51 51.0 119 1.68 0.51 0.48

12 13 0.00 0.74 0.35 0.85 0.83 0.83 0.00 0.00 10.51 74.92 101.60 0.00 174.06 139 375 375 PVC 2.00 76.0 248 2.25 0.56 0.56
CTRL MH 101 13 2.54 0.85 6.00 6.74 0.00 0.83 0.00 0.00
CTRL MH 100 13 2.86 0.85 6.76 13.50 0.00 0.83 0.00 0.00

0.07 0.56 0.11 13.60 0.00 0.83 0.00 0.00

0.11 0.40 0.12 13.73 0.00 0.83 0.00 0.00

13 15 0.00 13.73 0.18 0.85 0.43 1.25 0.00 0.00 11.07 72.93 98.86 0.00 169.34 1125 825 825 CONC 1.10 139.0 1505 2.82 0.82 0.75
CTRL MH 104 15 2.16 0.75 4.50 18.23 0.00 1.25 0.00 0.00
CTRL MH 103 15 2.17 0.75 4.52 22.75 0.00 1.25 0.00 0.00

15 21 0.00 22.75 0.30 0.85 0.71 1.96 0.00 0.00 11.89 70.23 95.16 0.00 162.93 1785 1350 1350 CONC 0.37 58.5 3247 2.27 0.43 0.55

Contribution From cours Crevier walk, Pipe 18 - 21 0.97 0.04 0.00 11.52

Contribution From cercle de L'Argonaut circle, Pipe 19 - 21 1.45 0.04 0.00 11.51

0.00 25.17 0.05 0.72 0.10 2.14 0.00 0.00

21 24 0.18 0.54 0.27 25.44 0.00 2.14 0.00 0.00 12.32 68.91 93.34 0.00 159.79 1953 1350 1350 CONC 0.43 58.5 3500 2.45 0.40 0.56

Contribution From placette de Darvoy mews, Pipe 220 - 24 1.00 0.00 0.00 11.58

0.00 26.44 0.26 0.72 0.52 2.66 0.00 0.00

24 25 0.19 0.54 0.29 26.73 0.00 2.66 0.00 0.00 12.72 67.73 91.72 0.00 157.00 2054 1350 1350 CONC 0.50 41.5 3774 2.64 0.26 0.54

25 30 0.00 26.73 0.00 2.66 0.00 0.00 12.98 66.98 90.69 0.00 155.22 2031 1350 1350 CONC 0.49 14.0 3736 2.61 0.09 0.54

Contribution From cercle de L'Argonaut circle, Pipe 28 - 30 2.05 0.00 3.19 13.59 -29

Contribution From chemin de Jargeau road, Pipe 41 - 30 1.94 0.78 0.00 13.23

30 33 0.00 30.72 0.00 3.44 0.00 3.19 13.59 65.30 88.39 0.00 151.25 2764 1500 1500 CONC 0.20 63.5 3161 1.79 0.59 0.87

Contribution From croissant des Aubrais crescent, Pipe 31 - 33 1.80 0.00 0.00 11.44

0.25 0.50 0.35 32.86 0.00 3.44 0.00 3.19

33 34 0.31 0.70 0.60 33.47 0.00 3.44 0.00 3.19 14.19 63.76 86.29 0.00 147.60 2873 1500 1500 CONC 0.23 58.5 3390 1.92 0.51 0.85

Contribution From bois de Cravant grove, Pipe 11 - 34 1.50 0.00 0.00 13.33

34 38 0.00 34.97 0.00 3.44 0.00 3.19 14.69 62.50 84.56 0.00 144.63 2909 1500 1500 CONC 0.24 58.5 3463 1.96 0.50 0.84

Contribution From avenue de Lamarche avenue4, Pipe 37 - 38 1.43 0.00 0.00 11.85

38 52 0.28 0.70 0.54 36.94 0.00 3.44 0.00 3.19 15.19 61.32 82.95 0.00 141.84 2974 1650 1650 CONC 0.16 54.5 3646 1.71 0.53 0.82

Contribution From ruelle de Carden lane, Pipe 48 - 52 1.11 0.00 0.00 11.10

Contribution From croissant des Aubrais crescent, Pipe 50 - 52 1.99 0.00 0.00 13.63

52 56 0.00 40.05 0.00 3.44 0.00 3.19 15.72 60.11 81.29 0.00 138.98 3101 1650 1650 CONC 0.18 58.5 3867 1.81 0.54 0.80

Contribution From cercle du Ponthieu circle, Pipe 5 - 56 1.73 0.00 2.48 13.77

Contribution From terrase de Vennecy terrace, Pipe 55 - 56 5.18 0.00 0.00 15.91

56 57 0.11 0.70 0.21 47.16 0.00 3.44 0.00 5.67 16.26 58.94 79.69 0.00 136.22 3798 1650 1650 CONC 0.23 60.5 4371 2.04 0.49 0.87

To avenue de Lamarche avenue3, Pipe 57 - 1  TEE 47.16 3.44 5.67 16.76 -29

avenue de Lamarche avenue3

Contribution From avenue de Lamarche avenue, Pipe 56 - 57 47.16 3.44 5.67 16.76 -29

Contribution From cercle du Ponthieu circle, Pipe 58 - 57 1.98 0.00 0.00 11.60

Contribution From cercle du Ponthieu circle, Pipe 9 - 57 2.21 0.00 0.00 12.85

57 1  TEE 0.00 51.35 0.00 3.44 0.00 5.67 16.76 57.91 78.28 0.00 133.79 3973 1650 1650 CONC 0.26 10.5 4647 2.17 0.08 0.85

0.19 0.70 0.37 51.72 0.00 3.44 0.00 5.67

1 TEE 2 0.39 0.70 0.76 52.48 0.00 3.44 0.00 5.67 16.84 57.75 78.06 0.00 133.41 4027 1650 1650 CONC 0.26 105.0 4647 2.17 0.81 0.87

2 3 TEE 0.25 0.50 0.35 52.83 0.00 3.44 0.00 5.67 17.64 56.16 75.89 0.00 129.67 3935 1800 1800 CONC 0.16 13.5 4598 1.81 0.12 0.86

3 TEE 60 0.00 52.83 0.00 3.44 0.00 5.67 17.77 55.93 75.57 0.00 129.11 3918 1800 1800 CONC 0.16 41.5 4598 1.81 0.38 0.85

To Pond Outfall, Pipe 60 - 61 TEE 52.83 3.44 5.67 18.15 -29

Definitions: Designed: PROJECT:

Q = 2.78 AIR, where Notes: P.P.

Q = Peak Flow in Litres per second (L/s) 1) Ottawa Rainfall-Intensity Curve Checked: LOCATION:

A = Areas in hectares (ha) 2) Min. Velocity = 0.80 m/s M.Z.

I = Rainfall Intensity (mm/h) Dwg. Reference: File Ref: Date: Sheet No.
R = Runoff Coefficient 67-68 16-881 4 of  5

100 YEAR

AREA (Ha)
LOCATION

 FLOW SEWER DATA

2 YEAR 5 YEAR

AREA 

(Ha)
R

AREA 

(Ha)
R

AREA 

(Ha)
R

ORLEANS VILLAGE

City of Ottawa

May 04/18



STORM SEWER CALCULATION SHEET (RATIONAL METHOD)
Local Roads Return Frequency = 2 years

Collector Roads Return Frequency = 5 years

Manning 0.013 Arterial Roads Return Frequency = 10 years

Time of Intensity Intensity Intensity Intensity Peak Flow DIA. (mm) DIA. (mm) TYPE SLOPE LENGTH CAPACITY VELOCITY TIME OF RATIO

Indiv. Accum. Indiv. Accum. Indiv. Accum. Conc. 2 Year 5 Year 10 Year 100 Year

Location From Node To Node 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC (min) (mm/h) (mm/h) (mm/h) (mm/h) Q (l/s) (actual) (nominal) (%) (m) (l/s) (m/s) FLOW (min.) Q/Q full

0.20 0.50 0.28 0.28 0.00 0.00 0.00 0.00

0.24 0.50 0.33 0.61 0.00 0.00 0.00 0.00

590 59 0.39 0.70 0.76 1.37 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 105 375 375 PVC 0.85 100.5 162 1.46 1.14 0.65

59 63 0.00 1.37 0.00 0.00 0.00 0.00 11.14 72.67 98.51 0.00 168.73 100 375 375 PVC 2.00 12.0 248 2.25 0.09 0.40

63 60 0.00 1.37 0.00 0.00 0.00 0.00 11.23 72.37 98.10 0.00 168.02 99 375 375 PVC 0.90 5.5 166 1.51 0.06 0.60

To Pond Outfall, Pipe 60 - 61 TEE 1.37 0.00 0.00 11.29

Pond Outfall - 51

Contribution From avenue de Lamarche avenue3, Pipe 3 TEE - 60 52.83 3.44 5.67 18.15 -29

Contribution From avenue de Lamarche avenue3, Pipe 63 - 60 1.37 0.00 0.00 11.29

60 61 TEE 0.00 54.20 0.00 3.44 0.00 5.67 18.15 55.21 74.59 0.00 127.43 3943 1800 1800 CONC 0.16 30.5 4598 1.81 0.28 0.86

61 TEE 62 TEE 0.00 54.20 0.00 3.44 0.00 5.67 18.43 54.70 73.90 0.00 126.23 3906 1800 1800 CONC 0.16 73.5 4598 1.81 0.68 0.85

62 TEE HW 0.00 54.20 0.00 3.44 0.00 5.67 19.11 53.51 72.27 0.00 123.43 3820 1800 1800 CONC 0.16 74.5 4598 1.81 0.69 0.83

Definitions: Designed: PROJECT:

Q = 2.78 AIR, where Notes: P.P.

Q = Peak Flow in Litres per second (L/s) 1) Ottawa Rainfall-Intensity Curve Checked: LOCATION:

A = Areas in hectares (ha) 2) Min. Velocity = 0.80 m/s M.Z.

I = Rainfall Intensity (mm/h) Dwg. Reference: File Ref: Date: Sheet No.

R = Runoff Coefficient 67-68 16-881 5 of  5

AREA (Ha)
LOCATION

 FLOW SEWER DATA

2 YEAR 5 YEAR 100 YEAR

ORLEANS VILLAGE

City of Ottawa

May 04/18

AREA 

(Ha)
R
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-

-

0.04 0.85

0.06 0.85

-

0.23 0.72

 180  41

-

0.12 0.70

 19  21

-

0.03 0.54

 40  41

-

0.03 0.54

 41  30

-

0.05 0.54

 28  30

-

0.07 0.70

 26 22

-

0.12 0.54

26 22

-

2.54 0.85

13 15

-

0.05 0.40

 120  12

-

0.11 0.40

13 15

-

2.16 0.75

15  21

-

0.02 0.72

19  21

-

0.13 0.70

 41  30

-

0.35 0.85

 12  13

-

0.07 0.70

 410  42

-

0.19 0.54

 24  25

-

0.15 0.54

 16  40

-

0.21 0.72

 18  21

-

0.10 0.54

28  30

-

0.05 0.50

 31  33

-

0.07 0.56

13 15

-

0.52 0.47

 120  12

-

2.17 0.75

 15  21

-

2.86 0.85

13 15

-

0.05 0.50

 28  30

-

0.01 0.70

 41  30

-

0.05 0.72

21  24

-

0.04 0.54

 39  40

-

0.02 0.72

 18  21

-

0.18 0.85

 13  15

-

0.26 0.72

 24  25

-

0.24 0.70

 40  41

-

0.30 0.85

 15  21

-

0.22 0.50

4200 43

-

0.25 0.50

 33  34

-

0.19 0.54

 180  41

-

0.43 0.72

 16  40

-

0.15 0.54

 18  21

-

0.16 0.72

 180  18

-

0.15 0.54

 19  21

-

0.10 0.50

28  30

-

0.05 0.50

 19  21

-

0.18 0.54

21 24

-

0.68 0.70

 31 33

-

0.29 0.50

 31  33

-

0.67 0.70

 28 30

-

0.50 0.72

 22  24

-

0.46 0.72

 19  21

-

0.29 0.50

C2 C4

-

0.19 0.50

C1 C4

-

0.70 0.55

C1 C4

-

0.15 0.55

C1 C4

-

0.10 0.55

C1 C4

-

0.26 0.55

C2 C4

-

0.20 0.55

C2 C4

-

0.06 0.25

C 1 C 4
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Lépine Apartments ― Canadian Rental Development Services Inc. 
3490 Innes Road 

Official Plan Amendment & Zoning By-law Amendment 
 

DEVELOPMENT ASSUMPTIONS 
UPDATED NOVEMBER 7, 2018 

 
Total Mixed-Use Blocks & Innes Road Frontage Lots 
Total Gross Land Area   28.17 acres or 11.4 hectares 
Total Net Land Area (excluding Street 1) 26.14 acres or 10.6 hectares 
Overall Residential Density   100 units/net acre or 247 units/net hectare 
Total Residential Units   2,615 apartments 
2-bedroom / 1-bedroom ratio   60% 2-bedroom, 40% 1-bedroom 
Total 2-bedroom units    1,570  2-bedroom apartments 
Total 1-bedroom units    1,045  1-bedroom apartments 
Total Commercial GFA   57,000 ft2 or 5,300 m2  
 
West of Street 1 (Lamarche Avenue) 
Net Land Area     12.85 acres or 5.2 hectares 
Residential Units    1,285 apartments 
2-bedroom units    770  2-bedroom apartments 
1-bedroom units    515  1-bedroom apartments 
Commercial GFA    28,000 ft2 or 2,600 m2  
 
East of Street 1 (Lamarche Avenue) 
Net Land Area     13.29 acres or 5.4 hectares 
Residential Units    1,330 apartments 
2-bedroom units    800  2-bedroom apartments 
1-bedroom units    530  1-bedroom apartments 
Commercial GFA    29,000 ft2 or 2,700 m2  
 
Notes on Development Assumptions 
• Total gross land area includes all lots with frontage onto Innes Road (i.e., 3484 through 

3592 Innes Road inclusive). 

• Net land areas have net out the area for Street 1 (Lamarche Avenue), but not the lands to 
be dedicated for public open space (i.e., future parkland dedication is included in net area 
for density calculations). 

• Residential unit counts and commercial floor areas are considered maximums for the 
purposes of the ZBLA and OPA applications and may be reduced through the Site Plan 
Control approval process. 

• Preliminary estimated area of parkland dedication (mostly to the east of Street 1) is 
approximately 1.4 acres or 0.57 hectares (+/- 5% total gross land area). 


