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LEGAL NOTIFICATION 
 
This report was prepared by Robinson Land Development for the account of Maritime-Ontario 
Freight Lines Limited. 
 
Any use which a third party makes of this report, or any reliance on or decisions to be made based on 
it, are the responsibility of such third parties.  Robinson Land Development accepts no responsibility 
for damages, if any, suffered by any third party as a result of decisions made or actions based on this 
project 
 
 
 
 
 
 



MARITIME-ONTARIO, KANATA WEST BUSINESS PARK    
SERVICING AND STORMWATER MANAGEMENT REPORT    
 

 
Project No. 20027 Page 1     December 2020 

1.0 INTRODUCTION 
 

Robinson Land Development have been retained by Maritime-Ontario Freight Lines Limited to 
prepare a servicing and stormwater management design for a proposed development located 
at 8800 Campeau Drive within the Kanata West Business Park (KWBP).  The subject site is 
proposed to be developed into a distribution warehouse and associated parking lot.  The 
property is located north of Campeau Drive and west of Upper Canada Street (refer to Figure 
1 – Key Plan following page 1). 
 
The subject site is located within the Phase 5 limits of the KWBP. Servicing and stormwater 
management requirements for Phase 5 have been updated and outlined in the report titled 
Design Brief, Kanata West Business Park – Phase 5, 425 Huntmar Drive, prepared by IBI 
Group, dated October 2019 (herein referred to as the IBI Report). This report will detail the 
proposed means of servicing the site and provide details on how to meet the stormwater 
management requirements outlined in the IBI Report. 

 
 
2.0 EXISTING CONDITIONS 
 

The 7.04 hectare subject site is zoned Business Park Industrial Zone (IP13[2166]-h) and is 
currently undeveloped. The site is bounded by Mineral Extraction Zone (ME) land to the west 
(existing quarry), Agricultural Zone (AG) land to the north, an undeveloped industrial parcel 
and Upper Canada Street to the east and Campeau Drive to the south.  
 
The subject site is contained within Block 37, 38 and 39 of the KWBP Master Plan. The KWBP 
– Phase 5 area includes the construction of Upper Canada Street (from Campeau Drive to 
Palladium Drive) and the registration of the blocks adjacent to the proposed roadway (i.e. the 
subject site). As part of the Phase 5 registration, previous Blocks 37, 38 and 39 have been 
complied into a single parcel, currently referred to as Block 7 (refer to Figure 6 – Draft Plan, 
prepared by IBI Group, in Appendix A). 
 
Municipal infrastructure has been installed within the Campeau Drive right-of-way, adjacent to 
the subject site, as follows:  
 

• 250 mm diameter watermain 

• 250 mm diameter sanitary sewer 

• 1050 mm diameter to 1200 mm diameter storm sewers 
 
Municipal infrastructure has been installed within the Upper Canada Street right-of-way, 
adjacent to the subject site, as follows:  
 

• 250 mm diameter watermain 

• 250 mm diameter sanitary sewer 

• 1500 mm diameter to 1650 mm diameter storm sewers 
 
Refer to following KWBP – Phase 5 design drawings, prepared by IBI Group, in Appendix A 
for more details: 
 

• General Plan of Services, Drawing No. 100 
• Campeau Drive from STA 19+780 to STA 20+110, Drawing No. 101 

• Upper Canada Street from Campeau Drive to STA 0+410, Drawing No. 109 
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3.0 DEVELOPMENT PROPOSAL 
 

The Owner is proposing to develop the subject site into a distribution warehouse and 
associated parking lot. The proposed building will include approximately 60,000 square feet of 
warehouse space and an additional 18,720 square feet of office space. The proposed parking 
lot will include an area for 134 office staff parking spaces, accessed via an entrance connection 
to Campeau Drive. A secondary entrance connection will provide access to the portion of the 
parking lot designated for 50 ‘day cab’ tractor parking spaces. A third four lane entrance 
connection will provide access to the warehouse building and future truck scale. Refer to the 
Site Plan, prepared by McRobie Architects, in Appendix B for more details. 
 
The proposed development will be provided with new water and sanitary services and also 
include a new storm sewer system to control the site’s stormwater to the requirements outlined 
in the IBI Report (refer to Figure 2 – General Plan of Services following page 2). 
 
 

4.0 WATER SERVICING 
 

The subject site will receive water supply via a 200 mm diameter watermain connection to the 
existing 250 mm diameter watermain on Campeau Drive. An existing 250 mm diameter 
watermain is also available along Upper Canada Street. Refer to Figure 4 – Proposed Water 
Distribution Plan, prepared by IBI Group for Phase 5 of the KWBP in Appendix C. In 
accordance with the IBI Report and City of Ottawa design guidelines, the following watermain 
design criteria have been utilized for the subject site: 
 

• Minimum Pressure During Peak Hour   276 kPa (40 psi) 

• Minimum Pressure During Maximum Day Plus Fire 140 kPa (20 psi) 

• Fire Flow Rate      13,000 L/min (216.7 L/s) 

• Maximum Pressure in Unoccupied Areas  689 kPa (100 psi) 

• Maximum Pressure in Occupied Areas   552 kPa (80 psi) 
 
4.1 Boundary Conditions 
 
The City of Ottawa provided boundary conditions for the subject site at the proposed 
connection to the existing 250 mm diameter watermain on Campeau Drive (refer to Appendix 
C). The boundary conditions have been summarized in Table 1 below: 

 
Table 1 – Boundary Conditions 

 

Demand Scenario Head (m) Pressure (psi) 

Maximum HGL 161.4 80.2 

Peak Hour 156.3 72.9 

Max Day Plus Fire 122.6 25.1 

 
4.2 Fire Protection 
 
Two existing hydrants are available on the north-west side of Campeau Drive across the 
frontage of the subject site. The existing hydrant located approximately 50 metres south-west 
of Upper Canada Street will be required to be relocated as part of the proposed development 
works as the hydrant is in conflict with the proposed entrance connection to Campeau Drive. 
Two existing hydrants are also available on the north-east side of Upper Canada Street, 
adjacent to the eastern property boundary of the site. 
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Fire protection for the subject site will be provided by a proposed on-site hydrant which will 
receive water supply via the proposed 200 mm diameter watermain connection to the existing 
250 mm diameter watermain on Campeau Drive. The proposed hydrant will be located within 
a landscaped island to the front of the main entrance, within 45 metres of the proposed 
siamese connection for the building. 
 
The required fire flow for the subject site was calculated using the Fire Underwriter’s Survey 
(FUS) long form (refer to Appendix C). Based on the building construction and occupancy, 
the required fire flow is 7,000 Lpm (117 L/s).  

 
4.3 Hydraulic Model Results 

 
The hydraulic model results for Maximum HGL, Peak Hour and Maximum Day + FF have been 
calculated and summarized in Table 2 below. 

 
Table 2 – Hydraulic Model Results 

 

Criteria 
Boundary Conditions – 

Head (m) 
Modelling Results 

(psi or Lpm) 
Allowable Pressure 

Range 

Peak Hour 156.3 68.5 40 – 80 psi 

Max Pressure 161.4 75.8 < 80 psi 

Max Day + Fire 122.6 11,556 @ 20 psi 

 
As indicated in Table 2 above, it has been demonstrated that the subject site can be 
adequately serviced for both domestic and fire flow demands.  Refer to the hydraulic model 
outputs provided in Appendix C. 
 
As noted in Section 2.4 of the IBI Report, pressure reducing valves will be required for all 
buildings located in Phase 5 of the KWBP since the calculated pressures were expected to be 
greater than 80 psi (552 kPa). However, as indicated in Table 2 above, the modelled maximum 
pressure condition for the subject site has been calculated to be 75.8 psi and therefore a 
pressure reducing valve (PRV) will not be required. 

 
 
5.0 SANITARY SERVICING 

 
5.1 Design Criteria 
 
Sanitary flows from the KWBP are conveyed east via the Campeau Drive sanitary sewer 
system before ultimately being conveyed to the Signature Ridge Pump Station (SRPS) north 
of Highway 417. Refer to Figure 5 – Wastewater Plan, prepared by IBI Group, in Appendix D. 
The municipal sanitary sewer system for Phase 5 of the KWBP has been designed (by IBI 
Group) based on recommendations from the following reports: 
 

• Kanata West Master Servicing Study (KWMSS), 2006 
• City of Ottawa Sewer Design Guidelines, 2012 
• Ministry of the Environment Design Guidelines for Sewage Works, 2008 
• City of Ottawa Technical Bulletin ISTB-2018-01 

 
The subject site (i.e. Block 7) has been identified as light industrial land use on the Sanitary 
Drainage Area Plan, prepared by IBI Group for the KWBP, provided in Appendix D. In keeping 
with the sanitary sewer design criteria outlined in Section 3.3 of the IBI Report, the following 
design parameters have been implemented for the subject site: 
 

• Light Industrial Flow:  28,000 L/ha/d 
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• Peaking Factor:  4.5 (MOE Chart – City of Ottawa Appendix 4-B.1) 
• Infiltration Allowance:  0.33 L/s/ha 
• Minimum Velocity:  0.60 m/s 
• Maximum Velocity:  3.0 m/s 

 
As noted in the IBI Report, the Phase 5 lands have been designed to outlet to the existing 300 
mm diameter sanitary sewer on Campeau Drive, west of the Palladium Drive roundabout. The 
sanitary flows to be generated from Block 7 (formerly Block 37, 38, 39) have been allocated 
within pipe run MH151A to MH150A on Upper Canada Street as noted on the Sanitary Sewer 
Design Sheet, prepared by IBI Group, provided in Appendix D. 
 
5.2 Proposed Design 
 
The IBI Report has allocated sanitary flows from the subject site within the 250 mm diameter 
sanitary sewer on Upper Canada Street, however, it is proposed to outlet sanitary flows to the 
existing 250 mm diameter sanitary sewer on Campeau Drive for the following reasons: 
 

• The orientation of the proposed building and site layout (i.e. main building entrance 
facing Campeau Drive and entrance connections via Campeau Drive) facilitate a 
straight-line connection from the building mechanical room to the existing sewer on 
Campeau Drive. 

• In order to maintain a common sewer trench (water, sanitary and storm) and single 
road cut (for water and sanitary connections), the proposed sanitary sewer outlet must 
also be to Campeau Drive. 

 
Sanitary flows generated from the subject site will be conveyed by a proposed 200 mm 
diameter sanitary sewer system to the existing 250 mm diameter sanitary sewer on Campeau 
Drive (between EXMH99A and EXMH100A). Using the parameters noted above, the peak 
sanitary design flow for the site has been calculated to be 12.59 L/s. The existing pipe runs on 
Campeau Drive, EX99A to EX100A and EX100A to EX101A, will have 31.82 L/s and 42.38 
L/s of excess capacity respectively after the addition of 12.59 L/s of sanitary flow from the 
subject site. Therefore, the existing 250 mm diameter sanitary sewer on Campeau Drive 
(upstream of Upper Canada Street) will have adequate capacity to convey the peak sanitary 
design flows from the subject site. The proposed sanitary sewers have been designed in 
accordance with current City of Ottawa standards and in keeping with the design criteria 
outlined in the IBI Report. Refer to the sanitary sewer design sheet in Appendix D for more 
details. 
 

 
6.0 STORM SERVICING 
 

Storm drainage from the subject site (i.e. Block 37, 38, 39) has been allocated within the 
existing 1200 mm diameter storm sewer on Campeau Drive, downstream of EXMH101, as 
indicated on the storm sewer design sheet, prepared by IBI Group, provided in Appendix E. 
The existing 1200 mm diameter storm sewer on Campeau Drive conveys stormwater south on 
Nipissing Court, before being conveyed to the Pond 6 West Facility and ultimately discharging 
into Feedmill Creek. Refer to Figure 8 – Proposed Storm Sewer Plan, prepared by IBI Group, 
in Appendix E. Stormwater runoff from the subject site will be captured by surface inlet grates 
and conveyed via the proposed on-site storm sewer system to EXMH101 on Campeau Drive. 
The on-site storm sewers range from 250 mm to 900 mm in diameter and have been designed 
to convey the full 5 year peak flow and be within the acceptable full flow velocity range of 0.80 
m/s to 3.0 m/s in accordance with City of Ottawa standards and the IBI Report. Refer to the 
storm sewer design sheet and Storm Drainage Area Plan (DWG. 20027-STM1) in Appendix 
F for more details. 
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A secondary storm sewer system is proposed to convey drainage from the roof area to a 
proposed infiltration gallery (refer to Section 7.5 - Infiltration) located within the parking lot. 
The secondary storm sewer system has been designed to have capacity to convey the fixed 
flow rate from the roof area based on an assumed rate of 40 L/s/ha (roof drain details to be 
designed and confirmed by Mechanical Engineer). In the event that infiltration is not being fully 
achieved, a proposed overflow pipe will convey drainage from the infiltration gallery to 
proposed STMMH 200. The proposed 900 mm diameter storm sewer downstream of STMMH 
200 has been designed to have capacity to convey the full 5 year peak storm from the roof 
area, however, full to partial infiltration is expected to occur. Refer to the infiltration gallery 
storm sewer design sheet in Appendix F for more details. 

 
 
7.0 STORMWATER MANAGEMENT DESIGN 
 

7.1 Design Criteria 
 
A dual drainage design, minor and major system, has been utilized for the KWBP. The IBI 
Report provides updated stormwater management design criteria for the Phase 5 portion of 
the development. The design criteria were prepared in accordance with current City of Ottawa 
Design Guidelines and with the following overarching reports prepared for the KWBP:  
 

• Kanata West Master Servicing Study (KWMSS), prepared by Stantec and CCl/IBI 
Group, dated 2006. 

• Kanata West Business Park Stormwater Management Report and Pond 6 West 
Design Brief, prepared by IBI Group, dated November 2015. 

• Addendum Report: Kanata West Business Park Stormwater Management Report and 
Pond 6 East Design Brief, prepared by IBI Group, dated November 2015. 

 
7.2 Minor System 

 
Stormwater runoff from the subject site, which is captured by the proposed on-site storm sewer 
system, will be conveyed to EXMH101 on Campeau Drive. The minor system design of the 
KWBP conveys the drainage south via the existing storm sewer system on Nipissing Court, to 
the Pond 6 West Facility and ultimately to Feedmill Creek. The minor system capture for the 
proposed blocks tributary to the Pond 6 West Facility is based on the 5 year, 3 hour Chicago 
simulated flow in accordance with the overarching reports for the KWBP. The subject site 
(denoted as Area 101A on the Storm Drainage Area Plan, prepared by IBI Group, provided in 
Appendix E) has been allocated the following minor system design parameters: 
 

Table 3 – Drainage Area Design Parameters 
 

Area ID Area (ha) 
Minor System 
Capture (L/s) 

Required Storage 
Volume (m3) 

101A 7.03 1230 780 

Notes: 
1. Subject site is denoted as Area 101A on the Storm Drainage Area Plan, prepared by IBI 

Group, in Appendix E. 
2. Parameters as per Table 4.2 of the IBI Report, provided in Appendix E. 

 

In accordance with the design criteria outlined in the IBI Report, the minor system from the 
subject site must be restricted to a rate of 1230 L/s for all events up to an including the 100 
design storm. In order to control the site’s runoff to less than the allowable release rate of 1230 
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L/s, inlet control devices (ICDs) are proposed to be installed within the outlets of the on-site 
catch basins. Refer to Section 7.3 – Release Rates for more details. 
 
7.3 Release Rates 

 
As noted above, runoff from the subject site must be controlled to a rate of 1230 L/s for all 
storm events up to and including the 100 year design storm in accordance with the IBI Report. 
In order to control the site’s runoff, inlet control devices (ICDs) are proposed to be installed 
within the outlets of the on-site catch basins. The ICDs have been sized based on the 100 year 
head (measured from the 100 year ponding elevation to the centreline of orifice elevation) and 
an allowable outflow. Refer to the ICD calculations in Appendix F for more details. 
 
Drainage from the roof areas will be controlled by multiple roof drains before being conveyed 
to the proposed infiltration gallery (refer to Section 7.5 – Infiltration) via the secondary storm 
sewer system. Although the roof drainage is intended to be infiltrated, an assumed release 
rate of 40 L/s/ha has been assigned to all roof areas to be conservative. Details for the 
proposed roof drains shall be designed by the Mechanical Engineer. 
 
Areas of the subject site which cannot be captured by the on-site storm sewer system will flow 
“uncontrolled” off-site during storm events. Drainage will be conveyed “uncontrolled” to 
Campeau Drive, Upper Canada Street, to the east, to the north and to the west. These free 
flow areas must be accounted for in the overall release rate for the site. A summary of the on-
site release rates for the 100 year design event has been provided in Table 4 below: 
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Table 4 – Summary of Release Rates 
 

Drainage Area 
100 Year 

Release Rate 
(L/s) 

STM1 90.0 

STM2 55.0 

STM3 80.0 

STM4 40.0 

STM5 100.0 

STM6 40.0 

STM7 30.0 

STM8 40.0 

STM9 70.0 

STM10 80.0 

STM11 80.0 

STM12 55.0 

STM13 80.0 

STM14 80.0 

STM15 + STM16 30.0 

STM17 30.0 

STM18 (ROOF 1) 2.3*1 

STM19 (ROOF 2) 26.2*1 

FF1 (CAMPEAU) 23.5 

FF2 (UPPER CANADA) 16.4 

FF3 (EAST) 4.8 

FF4 (NORTH) 17.7 

FF5 (WEST) 14.7 

Total = 1085.6 

Allowable*2 = 1230.0 

Δ = 144.4 

Notes: 
1. Roof release rate based on assumed roof drain rate of 40 L/s/ha. 
2. Allowable release rate as per IBI Report. 

 
As noted in Table 4 above, the 100 year outflow from the subject site of 1085.6 L/s is less than 
the allowable rate of 1230 L/s and therefore has been designed in keeping with the IBI Report. 
 
7.4 Major System/ Quantity Control 

 
Overland flow from the majority of the KWBP is conveyed from west to east, ultimately to 
Huntmar Drive (refer to the SWMHYMO Schematic, prepared by IBI Group, in Appendix E). 
For the subject site (drainage area 101A), overland flow from the individual on-site ponding 
areas will cascade south-east, via the parking lot and entrance connections, to Campeau Drive 
and ultimately to Huntmar Drive. The on-site major system has been designed to pond 
stormwater to a maximum depth of 0.30 metres before “overtopping” in accordance with City 
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of Ottawa design standards. A minimum freeboard of 0.30 metres has been provided between 
the spillover elevations and the adjacent building finished floor elevation. 
 
In accordance with the IBI Report, individual blocks within the KWBP are to provide on-site 
quantity storage control for up to and including the 100 year design storm event (in excess of 
the allowable release rate of 1230 L/s for the subject site). The IBI Report has allocated a 
required storage volume of 780 m3 for the subject site (refer to Table 3 above). Required 
storage volumes have been calculated for each individual drainage area based on the 
allowable release rates noted in Table 4 above. A summary of the required and provided 100 
year storage volumes for the on-site drainage areas have been provided in Table 5 below. 
 

Table 5 – Summary of 100 Year Storage Volumes 
 

Drainage Area 
100 Year 

Required Storage 
Volume (m3) 

100 Year Provided 
Storage Volume 

(m3) 

STM1 254.8 265.3 

STM2 190.5 200.8 

STM3 172.5 184.7 

STM4 131.4 135.7 

STM5 258.0 269.7 

STM6 209.0 221.7 

STM7 198.3 200.5 

STM8 51.6 59.6 

STM9 0.0 0.0 

STM10 0.0 0.0 

STM11 0.0 0.0 

STM12 0.0 0.0 

STM13 0.0 0.0 

STM14 0.0 0.0 

STM15 + STM16 0.0 0.0 

STM17 0.0 0.0 

STM17 (ROOF 1) 23.6*2 *3 

STM18 (ROOF 2) 272.2*2 *3 

FF1 (CAMPEAU) 0.0 0.0 

FF2 (UPPER CANADA) 0.0 0.0 

FF3 (EAST) 0.0 0.0 

FF4 (NORTH) 0.0 0.0 

FF5 (WEST) 0.0 0.0 

Total = 780.0*1 1538.1 

Notes: 
1. Required storage volume of 780 m3 as per IBI Report. 
2. Required roof storage based on assumed roof drain rate of 40 L/s/ha. 
3. Provided roof storage to be designed by others. 
4. Provide storage volumes calculated using Civil3D by Autodesk. 
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As noted in Table 5 above, adequate on-site quantity control has been provided for all storm 
events up to and including the 100 year design storm in keeping with the IBI Report. Refer to 
the storage volume tables provided in Appendix F for more details. The outflows from the 
drainage areas within the central parking lot (STM9, STM10, STM11, STM12, STM13, STM14) 
and within the landscape areas (STM15, STM16, STM17) have been optimized to eliminate 
surface ponding for all storm events up to and including the 100 year design storm. Although 
surface storage will not be required for these drainage areas (for events up to and including 
the 100 year design storm), quantity storage volume is available as noted on the storage 
volume tables provided in Appendix F. 

 
7.5 Infiltration 
 
The Carp River Watershed/Subwatershed Study (CRWS) provided water balance calculations 
and outlined infiltration targets within the subwatershed area from the stormwater 
management perspective, based on soil characteristics. Following the CRWS, infiltration 
targets for the Kanata West development were established within the KWMSS. That study 
indicated that a range of 70 to 100 mm/year of runoff be infiltrated from the western portion of 
the KWBP site. The KWMSS also indicated that post development infiltration rates are to be 
increased by 25% above these pre-development rates to compensate for areas (i.e. Roadway 
corridors) that cannot provide infiltration. In keeping with the IBI Report and overarching 
reports for the KWBP, each block will be required to provide engineered infiltration measures 
(such as infiltration galleries fed by roof drains) to achieve the required infiltration rates as 
outlined within the KWMSS. For the subject site, a target infiltration range of 87.5 mm/year to 
125 mm/year is required (70 to 100 mm/year + 25%). 
 
Drainage from the roof areas will be captured by multiple roof drains (to be designed by 
Mechanical Engineer) and conveyed via the secondary storm sewer system to a proposed 
infiltration gallery located within the parking lot. The proposed infiltration gallery has been 
designed using guidelines from the Low Impact Development Stormwater Management 
Planning and Design Guide (herein referred to as the LID Manual). The proposed infiltration 
gallery has also been sized to have capacity to detain roof drainage for the 95th percentile 
storm event for the Ottawa area. Rainfall data has been referenced from the report titled Runoff 
Volume Control Targets for Ontario Final Report, prepared by Aquafor Beech Ltd. and Earthfx 
Inc. for the Ministry of the Environment & Climate Change (currently known as the Ministry of 
the Environment, Conservation and Parks), dated October 2016 (herein referred to as the 
Aquafor Beech Report). 
 
Required Storage Volume: 
 
95th Percentile Daily Volume = 0.0279 m       (Aquafor Beech Report Table 3.16, Appendix E) 
 
Roof Area = 7,126.82 m2 

 

Required Storage Volume = (0.0279 m) x (7,126.82 m2) = 198.84 m3 
 

 
Provided Storage Volume: 
 
Infiltration Gallery Bottom Area = 500 m2 (50.0 m length x 10.0 m width) 
 
Infiltration Gallery Depth = 1.0 m 
 

 Infiltration Gallery Storage Media Porosity = 0.4 (50 mm diameter clear stone) 
 
 Provided Storage Volume = (500 m2) x (1.0 m) x (0.4) = 200 m3 
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As calculated above, the proposed infiltration gallery has been designed to provide 200 m3 of 
storage volume which is greater than the 95th percentile daily rainfall volume for the Ottawa 
area. 
 
Infiltration Target: 
 
Target Infiltration Rate = 87.5 mm/yr to 125 mm/yr 
Average Annual Precipitation = 0.925 to 0.950 m    (Aquafor Beech Report Figure 3.41, Appendix E) 

Roof Area = 7,126.82 m2 

Site Area = 70,353.28 m2 
 
Maximum Average Annual Precipitation = (0.95 m) x (7,126.82 m2) = 6,770.48 m3 
 
Maximum Average Site Infiltration Rate = (6,770.48 m3) / (70,353.28 m2) x 1000 = 96.2 mm/yr 
 
Maximum Effective Site Infiltration Rate = (96.2 mm/yr) x (0.95) = 91.39 mm/yr 
 
Minimum Average Annual Precipitation = (0.925 m) x (7,126.82 m2) = 6,592.31 m3 
 
Minimum Average Site Infiltration Rate = (6,592.31 m3) / (70,353.28 m2) x 1000 = 93.70 mm/yr 
 
Minimum Effective Site Infiltration Rate = (93.70 mm/yr) x (0.95) = 89.02 mm/yr 
 
Based on precipitation data from the Aquafor Beech Report and site parameters (i.e. total site 
and roof areas), the minimum effective site infiltration rate has been calculated to be 89.02 
mm/year which is within the acceptable range outlined in the IBI Report and overarching 
studies for the area. It should be noted that the infiltration rate calculations for the subject site 
only consider roof drainage (in keeping with the IBI Report) and do not account for the 
approximately 0.81 hectares of pervious area where natural infiltration of runoff at source will 
occur. 
 
Section 4.4 of the LID Manual states that the maximum allowable depth of a stone reservoir 
can be calculated using the following equation: 
 
dmax = i * t / Vr                      
 
where: 
 
dmax = maximum stone reservoir depth (mm) 
i = infiltration rate for native soils (mm/hr) 
Vr = void ratio (0.4 for clear stone) 
 t = time to drain (48 hrs recommended) 
 
Based on the findings of the Geotechnical Investigation prepared by Paterson Group, the 
native soil percolation time for the subject site has been estimated to be 20 to 50 mins/cm (i.e. 
infiltration rate of 12 to 30 mm/hr). Refer to percolation rate and borehole information provided 
in Appendix E. To be conservative, the lowest estimated infiltration rate of 12 mm/hr has been 
used in the equation. 
 
dmax = (12 mm/hr) x (48 hrs) / 0.4 = 1440 mm = 1.44 m 
 
The proposed infiltration gallery depth of 1.0 m is less than the maximum allowable depth of 
1.44 m calculated using the equation from the LID Manual. For applications with an underdrain, 
the maximum depth is measured below the invert of the underdrain pipe. 
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Section 4.4 of the LID Manual also states that the required footprint surface area of a stone 
reservoir can be calculated using the following equation: 
 
Af = WQV / (d * Vr)               
 
where: 
 
Af = footprint surface area (m2) 
WQV = water quality volume (m3) 
d = stone reservoir depth (m) 
Vr = void ratio (0.4 for clear stone) 
 
A = (198.84 m3) / (1.0 m x 0.4) = 496.8 m2 

 
The proposed infiltration gallery footprint area of 500 m2 is more than the required footprint 
area of 496.8 m2 calculated using the equation from the LID Manual. To be conservative, 
infiltration through the gallery bottom has only been considered, however, lateral infiltration 
through the sides is expected to occur. Based on the calculations above, it can be concluded 
that the infiltration gallery has been designed in accordance with the LID Manual for depth and 
footprint area.  
 
7.6 Hydraulic Grade Line (HGL) Analysis 

 
As noted in Section 4.6 of the IBI Report, the hydraulic grade line (HGL) within the storm 
sewers of the KWBP is dictated by water levels in Feedmill Creek and water levels in the Pond 
6 West and Pond 6 East facilities. A summary of the 100 year HGL analysis for the KWBP – 
Phase 5 has been provided in Table 4.10 of the IBI Report (refer to Appendix E). Due to the 
permanent water level within the Pond 6 West and Pond 6 East Facilities, some of the storm 
sewers within the KWBP will be partially submerged, which includes the outlet for the subject 
site (i.e. existing storm sewer on Campeau Drive downstream of EXMH101). To account for 
this, the IBI Report has analysed the submerged sewers within the KWBP system with a 25% 
sediment accumulation. Refer to Section 4.6.3 of the IBI Report for more details. 
 
An HGL analysis has been prepared for the proposed on-site storm sewer system based on a 
connection to EXMH101 on Campeau Drive at a 100 year HGL elevation of 103.57 m 
(modelled by IBI Group using 100 year 12 hour SCS storm event). The HGL analysis 
determined that the HGL would remain below the top of grate/cover elevations of the on-site 
storm manholes and catch basins. The HGL will be contained within the storm sewer between 
STMMH 208 to STMMH 201 and therefore is not of concern for the proposed building service 
connection. The overflow outlet from the infiltration gallery, downstream of STMMH 304, will 
connect to STMMH 200 above the HGL elevation and therefore is not expected to impact the 
performance of the infiltration practices. Refer to the HGL computation sheet in Appendix F 
for more details. 
 
In the event that the on-site storm sewers are surcharged, stormwater runoff will be conveyed 
to a proper outlet (i.e. Campeau Drive right-of-way) via the major overland flow route (refer to 
Section 7.4) without impacting the on-site building or neighbouring properties. 
 
7.7 Quality Control 
 
The Pond 6 West Facility is located at the western edge of the KWBP, north of Feedmill Creek. 
The facility provides water quality (and quantity) control for the development west of Palladium 
Drive (refer to Figure 2 – Post-Development SWM Drainage Boundaries Overall Site, prepared 
by IBI Group, in Appendix E). The facility discharges to Feedmill Creek in accordance with 
the Kanata West Business Park Stormwater Management Report and Pond 6 West Design 
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Brief, prepared by IBI Group. Additional on-site quality control is not required for the subject 
site as the minor storm system is tributary to the Pond 6 West Facility. 
 
 

8.0 EROSION AND SEDIMENT CONTROL 
 

Prior to construction and until vegetation has been re-established in disturbed areas, erosion 
and sediment control measures must be implemented to mitigate the impact on receiving 
watercourses and existing infrastructure.  The following erosion and sediment control (ESC) 
measures have been proposed for the subject site: 
 

• Limiting the extent of exposed soils at any given time. 

• Erosion and sediment control measures shall be maintained until vegetation has been 
re-established in all disturbed areas. Re-vegetate disturbed areas in accordance with 
approved Landscape Plan as soon as possible. 

• Stockpile soil away (15 metres or greater) from watercourses, drainage features and 
top of steep slopes. 

• Installation of silt sacks between frame and cover on all proposed and existing catch 
basins and open cover storm manholes until construction is completed. 

• Silt fence to be installed and maintained along the property boundaries. 

• Install mud mats at all construction entrances. 

• During active construction periods, visual inspections shall be undertaken on a weekly 
basis and after major storm events (>25mm of rain in 24 hour period) on ESC and any 
damage repaired immediately.  

• ESC shall also be assessed (and repaired as required) following significant snowmelt 
events. 

• Visual inspections shall also be undertaken in anticipation of large storm events (or a 
series of rainfall and/or snowmelt days) that could potentially yield significant runoff 
volumes. 

• Care shall be taken to prevent damage to ESC during construction operations. 

• In some cases, barriers may be removed temporarily to accommodate construction 
operations.  The affected barriers shall be reinstated immediately after construction 
operations are completed. 

• ESC should be adjusted during construction to adapt to site features as the site 
becomes developed. 

• ESC shall be cleaned of accumulated sedimentation as required and replaced as 
necessary.  

• During the course of construction, if the Engineer believes that additional prevention 
methods are required to control erosion and sedimentation, the Contractor shall 
implement additional measures, as required, to the satisfaction of the Engineer. 

• Construction and maintenance requirements for erosion and sediment controls are to 
comply with Ontario Provincial Standard Specification (OPSS) 805. 

 
Refer to the Erosion and Sediment Control Plan (DWG. 20027-ESC1) provided in Appendix 
B for more details. 

  
 
9.0 CONCLUSIONS 
 

This servicing and stormwater management report has been prepared to support the Site Plan 
Application for the development of the property located at 8800 Campeau Drive, within the 
KWBP. The report has detailed the proposed means of servicing the site and provided details 
on how to meet the stormwater management requirements in accordance with City of Ottawa 
standards and the overarching IBI Reports prepared for the KWBP. The proposed servicing 





 

 

Appendix A 
 
KWBP Figure 6 – Draft Plan (prepared 
by IBI Group) 
 
KWBP General Plan of Services 
(prepared by IBI Group) 
 
KWBP Campeau Drive from STA 
19+780 to STA 20+410 
(prepared by IBI Group) 
 
KWBP Upper Canada Street from 
Campeau Drive to STA 0+410 
(prepared by IBI Group)  
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1. CONCRETE CURB SHALL BE IN ACCORDANCE WITH CITY OF OTTAWA STD. SC1.1 (BARRIER CURB). PROVISION CONCRETE CURB SHALL BE IN ACCORDANCE WITH CITY OF OTTAWA STD. SC1.1 (BARRIER CURB). PROVISION SHALL BE MADE FOR CURB DEPRESSIONS AT SIDEWALKS AND DRIVEWAYS. 2. ALL BARRIER CURB TO BE 150mm ABOVE FINISHED ASPHALT GRADE UNLESS OTHERWISE NOTED. ALL BARRIER CURB TO BE 150mm ABOVE FINISHED ASPHALT GRADE UNLESS OTHERWISE NOTED. 3. CONCRETE SIDEWALK SHALL BE IN ACCORDANCE WITH CITY OF OTTAWA STD. SC3 AND SC1.4. CONCRETE SIDEWALK SHALL BE IN ACCORDANCE WITH CITY OF OTTAWA STD. SC3 AND SC1.4. 4. PAVEMENT REINSTATEMENT FOR SERVICE AND UTILITY CUTS SHALL BE IN ACCORDANCE WITH CITY OF OTTAWA PAVEMENT REINSTATEMENT FOR SERVICE AND UTILITY CUTS SHALL BE IN ACCORDANCE WITH CITY OF OTTAWA STD. R10 AND OPSD 509.010, OPSS 310. 5. GRANULAR "A" SHALL BE PLACED TO A MINIMUM THICKNESS OF 300mm AROUND ALL STRUCTURES WITHIN GRANULAR "A" SHALL BE PLACED TO A MINIMUM THICKNESS OF 300mm AROUND ALL STRUCTURES WITHIN PAVEMENT AREA. 6. ALL GRANULAR FOR ROADS SHALL BE COMPACTED TO A MINIMUM OF 98% STANDARD PROCTOR DENSITY. ALL GRANULAR FOR ROADS SHALL BE COMPACTED TO A MINIMUM OF 98% STANDARD PROCTOR DENSITY. 7. ASPHALT WEAR COURSE SHALL NOT BE PLACED UNTIL THE VIDEO INSPECTION OF SEWERS & NECESSARY ASPHALT WEAR COURSE SHALL NOT BE PLACED UNTIL THE VIDEO INSPECTION OF SEWERS & NECESSARY REPAIRS HAVE BEEN CARRIED OUT TO THE SATISFACTION OF THE ENGINEER. 8. SUB-EXCAVATE SOFT AREAS AND FILL WITH GRANULAR 'B' COMPACTED IN MAXIMUM 300mm LIFTS. SUB-EXCAVATE SOFT AREAS AND FILL WITH GRANULAR 'B' COMPACTED IN MAXIMUM 300mm LIFTS. 9. PEDESTRIAN CURB RAMP WITH BOULEVARD SHALL BE ACCORDANCE WITH CITY OF OTTAWA STD. SC7. PEDESTRIAN CURB RAMP WITH BOULEVARD SHALL BE ACCORDANCE WITH CITY OF OTTAWA STD. SC7. 10. ALL EDGES OF DISTURBED PAVEMENT SHALL BE SAW-CUT TO FORM A NEAT AND STRAIGHT LINE PRIOR TO ALL EDGES OF DISTURBED PAVEMENT SHALL BE SAW-CUT TO FORM A NEAT AND STRAIGHT LINE PRIOR TO PLACING NEW ASPHALT. 11. PAVEMENT DESIGN AS PER GEOTECHNICAL RECOMMENDATIONS: PAVEMENT DESIGN AS PER GEOTECHNICAL RECOMMENDATIONS: LIGHT DUTY (CAR ONLY PARKING AREAS)  (CAR ONLY PARKING AREAS) - 50mm WEAR COURSE - HL-3 OR SUPERPAVE 12.5 ASPHALTIC CONCRETE 50mm WEAR COURSE - HL-3 OR SUPERPAVE 12.5 ASPHALTIC CONCRETE - 150mm BASE - GRANULAR "A" CRUSHED STONE 150mm BASE - GRANULAR "A" CRUSHED STONE - 300mm SUBBASE - GRANULAR "B" TYPE II 300mm SUBBASE - GRANULAR "B" TYPE II - SUBGRADE - EITHER FILL, IN SITU SOIL OR OPSS GRANULAR "B" TYPE I OR II MATERIAL PLACED OVER IN SUBGRADE - EITHER FILL, IN SITU SOIL OR OPSS GRANULAR "B" TYPE I OR II MATERIAL PLACED OVER IN SITU SOIL OR FILL HEAVY DUTY (ACCESS LANES AND HEAVY TRUCK PARKING AREAS)  (ACCESS LANES AND HEAVY TRUCK PARKING AREAS) - 40mm WEAR COURSE - SUPERPAVE 12.5 ASPHALTIC CONCRETE 40mm WEAR COURSE - SUPERPAVE 12.5 ASPHALTIC CONCRETE - 50mm BINDER COURSE - SUPERPAVE 19.0 ASPHALTIC CONCRETE 50mm BINDER COURSE - SUPERPAVE 19.0 ASPHALTIC CONCRETE - 150mm BASE - GRANULAR "A" CRUSHED STONE 150mm BASE - GRANULAR "A" CRUSHED STONE - 450mm SUBBASE - GRANULAR "B" TYPE II 450mm SUBBASE - GRANULAR "B" TYPE II - SUBGRADE - EITHER FILL, IN SITU SOIL OR OPSS GRANULAR "B" TYPE I OR II MATERIAL PLACED OVER IN SUBGRADE - EITHER FILL, IN SITU SOIL OR OPSS GRANULAR "B" TYPE I OR II MATERIAL PLACED OVER IN SITU SOIL OR FILL
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1. ALL SANITARY SEWERS SHALL BE PVC SDR 35, IN ACCORDANCE WITH CITY OF OTTAWA STANDARDS. ALL SANITARY SEWERS SHALL BE PVC SDR 35, IN ACCORDANCE WITH CITY OF OTTAWA STANDARDS. 2. SANITARY SEWER TRENCH AND BEDDING SHALL BE AS PER CITY OF OTTAWA STD. S6 AND S7, CLASS 'B' SANITARY SEWER TRENCH AND BEDDING SHALL BE AS PER CITY OF OTTAWA STD. S6 AND S7, CLASS 'B' BEDDING UNLESS OTHERWISE NOTED. 3. ALL SANITARY SERVICES ARE TO BE EQUIPPED WITH APPROVED BACKWATER VALVES. ALL SANITARY SERVICES ARE TO BE EQUIPPED WITH APPROVED BACKWATER VALVES. 4. SANITARY MANHOLE FRAME AND COVERS SHALL BE AS PER CITY OF OTTAWA STD. S24. SANITARY MANHOLE FRAME AND COVERS SHALL BE AS PER CITY OF OTTAWA STD. S24. 5. SANITARY SEWER MANHOLES SHALL BE BENCHED AS PER OPSD 701.021. SANITARY SEWER MANHOLES SHALL BE BENCHED AS PER OPSD 701.021. 6. SANITARY PRE-CAST MANHOLE SHALL BE CONSTRUCTED WITH A HIGHER PERCENTAGE OF SILICA FUME IN SANITARY PRE-CAST MANHOLE SHALL BE CONSTRUCTED WITH A HIGHER PERCENTAGE OF SILICA FUME IN THE CONCRETE TO MAKE IT MORE DENSE AND LESS SUSCEPTIBLE TO CORROSION OR PINHOLE LEAKS. 7. FOR SANITARY MANHOLES, DEPENDING ON THE ELEVATION OF THE GROUNDWATER TABLE, AND BASED ON FOR SANITARY MANHOLES, DEPENDING ON THE ELEVATION OF THE GROUNDWATER TABLE, AND BASED ON THE RECOMMENDATION OF THE PROJECT GEOTECHNICAL CONSULTANT, CRETEX SEALS, OR A SIMILAR PRODUCT, SHALL BE INSTALLED IN THE PRE-CAST MANHOLE SECTION TO JUST BELOW THE MANHOLE FRAME TO PREVENT INFILTRATION. 8. CONTRACTOR SHALL PERFORM LEAKAGE TESTING, IN THE PRESENCE OF THE CONSULTANT, FOR SANITARY CONTRACTOR SHALL PERFORM LEAKAGE TESTING, IN THE PRESENCE OF THE CONSULTANT, FOR SANITARY SEWERS IN ACCORDANCE WITH OPSS 410 AND OPSS 407. CONTRACTOR SHALL PERFORM VIDEO INSPECTION OF ALL STORM AND SANITARY SEWERS. A COPY OF THE VIDEO AND INSPECTION REPORT SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW. 9. IN ACCORDANCE WITH CITY OF OTTAWA STANDARD S11, SANITARY SERVICE CONNECTION REQUIRES IN ACCORDANCE WITH CITY OF OTTAWA STANDARD S11, SANITARY SERVICE CONNECTION REQUIRES APPROVED CONTROLLED SETTLEMENT JOINT.
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KWBP Figure 4 – Water Distribution 
Plan (prepared by IBI Group) 
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Boundary Conditions 
 8800 Campeau Drive 

 
Provided Information 
 

Scenario 
Demand 

L/min  L/s 

Average Daily Demand 161 2.69 

Maximum Daily Demand 242 4.03 

Peak Hour 436 7.26 

Fire Flow Demand #1 9,000 150.00 

 
Location 
 

  
 
Results 
 
Connection 1 – Campeau Dr. 
 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 161.4 80.2 

Peak Hour 156.3 72.9 

Max Day plus Fire 1 122.6 25.1 

1 Ground Elevation = 104.98 m   



 
Connection 2 – Upper Canada St. 
 

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 161.4 80.2 

Peak Hour 156.3 72.9 

Max Day plus Fire 1 136.0 44.1 

1 Ground Elevation = 104.99 m   
 

Notes  
1. A second connection to the watermain is required since the basic day demand is above 50m3/d. 
2. As per the Ontario Building Code in areas that may be occupied, the static pressure at any fixture 

shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as follows, in 
order of preference: 

a. If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi) 
in all occupied areas outside of the public right-of-way without special pressure control 
equipment. 

b. Pressure reducing valves to be installed immediately downstream of the isolation valve in 
the home/ building, located downstream of the meter so it is owner maintained. 

 

Disclaimer 
The boundary condition information is based on current operation of the city water distribution system. The 
computer model simulation is based on the best information available at the time. The operation of the 
water distribution system can change on a regular basis, resulting in a variation in boundary conditions. 
The physical properties of watermains deteriorate over time, as such must be assumed in the absence of 
actual field test data. The variation in physical watermain properties can therefore alter the results of the 
computer model simulation. Fire Flow analysis is a reflection of available flow in the watermain; there may 
be additional restrictions that occur between the watermain and the hydrant that the model cannot take into 
account.  
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FUS Fire Flow Calculations

Project #: 20027
Project Name: Maritime Ontario - Kanata West

Date: 27-Oct-20 Building Type/Description/Name: Commercial Warehouse

Step Task Term Options
Multiplier 

Associated 
with Option

Choose: Value 
Used Unit

Total Fire 
Flow 

(L/min)

Wood Frame 1.5
Ordinary Construction 1
Non-combustible construction 0.8
Fire resistive construction (< 2 hrs) 0.7
Fire resistive construction (> 2 hrs) 0.6

Single Family 1
Townhouse - indicate # of units 1
Other (comm, ind, etc.) 1

2.2 # of Storeys 2 2 Storeys
North Side 52.7 Length-Height factor 105.4 m.Storeys
East Side 124.0 Length-Height factor 248 m.Storeys

South Side 52.7 Length-Height factor 105.4 m.Storeys
West Side 124.0 Length-Height factor 248 m.Storeys

6132
Square Feet (ft2) 0.09290304
Square Metres (m2) 1
Hectares (ha) 10,000

4
Obtain Required Fire 

Flow Without 
Reductions

10000

5 Apply Factors 
Affecting Burning

Non-combustible -0.25
Limited Combustible -0.15
Combustible 0
Free burning 0.15
Rapid Burning 0.25
Complete Automatic Sprinkler 
Protection -0.5
None 0
North Side 50 5%
East Side 50 5%
South Side 50 5%
West Side 50 5%

7000
116.666667

2
840

Note: The most current FUS document should be referenced before design to ensure that the above figures are consistent with the intent of the Guidelines

Drop down menu - choose option, or enter value
No information, No input required

6
Obtain Required Fire 

Flow, Duration & 
Volume

Total Required Fire Flow, rounded to nearest 1000 L/min:
Total Required Fire Flow (above) in L/s:

Required Duration of Fire Flow (hrs)
Required Volume of Fire Flow (m 3 )

Choose Separation 
Distance Between 

Units

Exposure Distance 
Between Units 0.2 N/A

Legend

2000

10000

5.2
Choose Reduction 
Due to Presence of 

Sprinklers
Sprinkler reduction Complete Automatic Sprinkler 

Protection -0.5 N/A -5000

5.1 Choose Combustibility 
of Building Contents

Occupancy content 
hazard reduction or 

surcharge
Combustible 0 N/A

5.3

Reductions/Increases Due to Factors Affecting Burning

Length-height factor Length

3 Enter Ground Floor 
Area of One Unit

Enter Ground Floor Area (A) of One Unit Only:

6132

Area in 
Square 
Metres 

(m2)
Measurement Units Square Metres (m2)

Required Fire Flow (without reductions or increases per FUS) (F=220*C*√A), round to nearest 1000 L/min

2
Choose Type of 

Housing (if TH, Enter 
Number of Units per 

TH Block)

Floor Space Area

Type of Housing Other (comm, ind, etc.) 1 Units

Number of Floors/Storeys in the Unit (do not include basement):

2.3

Calculations Based on 1999 Publication "Water Supply for 
Public Fire Protection" by Fire Underwriters' Survey (FUS)

Table A: Fire Underwriters Survey Determination of Required Fire Flow - Long Method

1
Choose Frame Used 
for Construction of 

Unit

Framing Material

Coefficient related 
to type of 

construction (C)

Fire resistive construction (> 2 
hrs) 0.6 m



Maratime-Ontario - Maximum Pressure Junction Output

ID
Demand

(Lpm)
Elevation

(m)
Head
(m)

Pressure
(psi)

1 HYD1 0.00 107.78 161.40 76.22

2 J1 0.00 107.20 161.40 77.04

3 J2 161.40 108.10 161.39 75.76

Date: Thursday, November 26, 2020, Time: 09:52:20, Page 1



Maratime-Ontario - Peak Hour Junction Report

ID
Demand

(Lpm)
Elevation

(m)
Head
(m)

Pressure
(psi)

1 HYD1 0.00 107.78 156.28 68.94

2 J1 0.00 107.20 156.28 69.77

3 J2 435.60 108.10 156.27 68.47

Date: Thursday, November 26, 2020, Time: 09:53:52, Page 1



Maratime-Ontario - Fireflow Report

ID
Total Demand

(Lpm)
Critical Fire Node ID

Adjusted Fire-Flow
(Lpm)

Available Flow at Hydrant
(Lpm)

1 HYD1 6,959.95 HYD1 11,556.07 11,556.43

Date: Thursday, November 26, 2020, Time: 09:59:08, Page 1



Maratime-Ontario - Fireflow Report

ID
Design Flow

(Lpm)

1 HYD1 11,556.07

Date: Thursday, November 26, 2020, Time: 09:59:08, Page 2



Maratime-Ontario - Pipe Report

ID From Node To Node
Length

(m)
Diameter

(mm)
Roughness

1 P1 BC1 J1 51.01 203.00 110.00

2 P2 J1 HYD1 2.39 152.00 100.00

3 P3 J1 J2 21.49 203.00 110.00

Date: Thursday, November 26, 2020, Time: 09:56:47, Page 1



WATERMAIN DESIGN SHEET

TABLE 

Junction RESIDENTIAL POPULATION NON-RES AVG. DAILY MAX. DAILY MAX. HOURLY 
Node ACTUAL COUNT COMM. INST. DEMAND (l/s) DEMAND (l/s) DEMAND (l/s)

Number Low Medium High Total (HA) (HA) RES. IND. INST. TOTAL RES. IND. INST. TOTAL RES. IND. INST. TOTAL
Density Density Density Population

 
J1 6.64 2.69 2.69 4.03 4.03 7.26 7.26

Total 6.64 2.69 2.69 4.03 4.03 7.26 7.26

Residential Densities
Low Density (SFH's) = 3.4  cap/unit

Medium Density (Townhouses) = 2.7  cap/unit
High Density (Apartments) = 1.8  cap/unit

Avg. Daily Demand: Max. Daily Demand: Max. Hourly Demand:
Residential = 350 L/cap/day 2.5 x Avg. Day 2.2 x Max. Day

Commercial = 60000 L/ha/day 1.5 x Avg. Day 1.8 x Max. Day
Institutional = 15000 L/ha/day 1.5 x Avg. Day 1.8 x Max. Day

Industrial Light = 35000 L/ha/day 1.5 x Avg. Day 1.8 x Max. Day

Project No. 20027
Maritime Ontario - Kanata West



 

 

Appendix D 
 
KWBP Figure 5 – Wastewater Plan 
(prepared by IBI Group) 
 
KWBP Sanitary Drainage Area Plan 
(prepared by IBI Group) 
 
KWBP Sanitary Sewer Design Sheet 
(prepared by IBI Group) 
 
Sanitary Sewer Design Sheet 
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IBI GROUP
400 – 333 Preston Street
Ottawa ON  K1S 5N4  Canada
tel 613 225 1311  fax 613 225 9868
ibigroup.com

14289 501

SANITARY DRAINAGE
AREA PLAN

PHASE 5

KANATA WEST
BUSINESS PARK

1:2000

LME

TRBDPS

NOV. 2014

REFER TO TANGER OUTLET
CENTRES SANITARY DRAINAGE
AREA PLAN DRAWING No C-501

LEGEND:

AREA IN HECTARES
LAND USE TYPE

PBP PRESTIGE BUSINESS PARK - 35 000 l/s/ha
IND          LIGHT INDUSTRIAL  - 35 000 l/s/ha
COM COMMERCIAL - 50 000 l/S/ha
ROW RIGHT OF WAY (INFILTRATION FLOW ONLY)

DRAINAGE AREA LIMITS
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IBI Group SANITARY SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: KANATA WEST BUSINESS PARK

Ottawa, Ontario LOCATION: 333 HUNTMAR DRIVE

K1S 5N4 CLIENT: TAGGART

FIXED TOTAL
AREA PEAK PEAK PEAK FLOW FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY VELOCITY

FROM TO FACTOR FLOW FLOW (full) (actual)
MH MH (L/s) IND CUM IND CUM IND CUM PF (L/s) (m/s) (m/s) L/s (%)

KANATA WEST BUSINESS PARK ‐ Block number based on overall concept plan of subdivision 

MH154A MH153A 0.70 0.70 0.00 1.50 0.34 0.92 0.92 0.30 0.00 0.64 43.87 110.00 250 0.50 0.866 0.301 43.22 98.53
1.84 2.54 0.00 1.50 1.23 2.06 2.98 0.00 1.23

MH153A MH152A 1.89 1.89 5.90 4.52 1.89 4.87 1.61 0.00 7.36 39.24 114.86 250 0.40 0.774 0.543 31.88 81.24
MH152A MH151A 2.54 1.89 5.90 5.75 0.03 4.90 1.62 0.00 7.37 36.70 10.84 250 0.35 0.724 0.562 29.33 79.92
MH151A MH150A 2.54 7.04 8.93 4.50 17.51 7.24 12.14 4.01 0.00 21.52 36.70 102.56 250 0.35 0.724 0.753 15.18 41.37
MH150A MH101A 2.54 8.93 4.50 17.51 0.11 12.25 4.04 0.00 21.56 36.70 63.86 250 0.35 0.724 0.753 15.15 41.27

MH99A MH100A 4.18 4.18 2.03 4.68 4.68 1.54 0.00 3.58 50.02 112.75 250 0.65 0.987 0.570 46.44 92.85
MH100A MH101A 4.18 2.03 0.25 4.93 1.63 0.00 3.66 51.91 101.44 250 0.70 1.024 0.571 48.25 92.95

MH123A MH122A 2.23 2.23 6.25 5.65 2.59 2.59 0.85 0.00 6.50 50.02 65.18 250 0.65 0.987 0.607 43.52 87.00
MH122A MH121A 2.23 6.25 5.65 0.20 2.79 0.92 0.00 6.57 50.02 100.00 250 0.65 0.987 0.607 43.45 86.87
MH121A MH101A 2.37 2.37 2.23 6.25 6.80 2.61 5.40 1.78 0.00 8.58 85.51 97.00 250 1.90 1.688 1.038 76.93 89.97

MH101A MH103A 0.33 9.42 11.16 4.75 26.05 0.56 23.14 7.64 0.00 33.69 43.87 93.00 250 0.50 0.866 0.952 10.18 23.20
MH103A MH104A 1.00 10.42 11.16 4.75 26.54 1.31 24.45 8.07 0.00 34.61 43.87 120.00 250 0.50 0.866 0.952 9.26 21.11

MH104A MH105A 0.85 11.27 11.16 4.75 26.95 0.99 25.44 8.40 0.00 35.35 43.87 53.11 250 0.50 0.866 0.952 8.52 19.42

MH 105A 11.78 11.78 5.73 11.78 11.78 3.89 0.00 9.61 39.24 12.01 250 0.40 0.774 0.601 29.62 75.50

MH105A MH106A 11.27 11.78 11.16 4.75 32.68 0.28 37.50 12.38 0.00 45.05 59.68 87.77 300 0.35 0.818 0.877 14.63 24.51
MH106A MH107A 0.75 12.02 11.78 11.16 4.75 33.04 1.10 38.60 12.74 0.00 45.78 59.68 90.92 300 0.35 0.818 0.900 13.90 23.29

MH154A MH156A 3.19 3.19 5.50 7.11 3.40 3.40 1.12 0.00 8.23 50.02 107.00 250 0.65 0.987 0.692 41.79 83.55
MH156A MH131A 3.19 5.50 7.11 0.19 3.59 1.18 0.00 8.29 50.02 101.71 250 0.65 0.987 0.692 41.73 83.42

MH130A MH131A 0.00 0.71 0.71 5.50 1.58 1.18 1.18 0.39 0.00 1.97 50.02 106.00 250 0.65 0.987 0.467 48.05 96.06

MH131A MH132A 0.00 3.90 5.25 8.29 0.23 5.00 1.65 0.00 9.94 43.87 67.35 250 0.50 0.866 0.672 33.92 77.33
MH132A MH133A 3.30 3.30 3.90 5.25 9.90 3.56 8.56 2.82 0.00 12.72 43.87 71.26 250 0.50 0.866 0.730 31.14 71.00
MH133A MH107A 3.30 3.90 5.25 9.90 0.17 8.73 2.88 0.00 12.78 107.45 42.79 250 3.00 2.121 1.304 94.67 88.11

MH107A MH108A 15.32 0.42 12.20 15.06 4.40 40.22 0.97 48.30 15.94 0.00 56.16 59.68 120.00 300 0.35 0.818 0.900 3.52 5.90
MH108A EX604A 15.32 12.20 15.06 4.40 40.22 0.49 48.79 16.10 0.00 56.32 59.68 120.00 300 0.35 0.818 0.900 3.36 5.63
MH 604A MH 603A 2.63 17.95 12.20 15.06 4.40 41.50 3.03 51.82 17.10 0.00 58.60 62.51 102.12 300 0.38 0.857 0.942 3.91 6.26

MH160A MH161A 0.00 2.25 2.25 5.75 5.24 2.48 2.48 0.82 0.00 6.06 58.86 83.00 250 0.90 1.162 0.714 52.80 89.70
MH161A MH162A 2.23 2.23 2.25 5.75 6.32 2.45 4.93 1.63 0.00 7.95 50.02 112.00 250 0.65 0.987 0.692 42.07 84.10
MH162A MH140A 2.23 2.25 5.75 6.32 0.22 5.15 1.70 0.00 8.02 63.57 110.98 250 1.05 1.255 0.772 55.55 87.38

MH167A MH166A 0.00 1.45 1.45 6.25 3.67 1.66 1.66 0.55 0.00 4.22 51.91 72.00 250 0.70 1.024 0.611 47.69 91.87
MH166A MH165A 0.00 0.74 2.19 5.70 5.06 0.94 2.60 0.86 0.00 5.91 50.02 100.00 250 0.65 0.987 0.607 44.10 88.17
MH165A MH140A 0.00 1.49 3.68 5.30 7.90 1.68 4.28 1.41 0.00 9.31 39.24 99.02 250 0.40 0.774 0.601 29.92 76.26

MH140A MH141A 2.23 5.93 5.00 13.10 0.30 9.73 3.21 0.00 16.31 31.02 120.00 250 0.25 0.612 0.612 14.71 47.43
MH141A MH (84) 2.23 5.93 5.00 13.10 0.22 9.95 3.28 0.00 16.38 31.02 40.30 250 0.25 0.612 0.612 14.64 47.20
Stub MH 603A 2.23 5.93 5.00 13.10 0.00 9.95 3.28 0.00 16.38 31.63 32.98 250 0.26 0.624 0.624 15.26 48.22

MH 603A MH 602A 2.40 22.58 12.20 20.99 3.80 49.22 2.83 64.60 21.32 0.00 70.54 103.47 105.24 375 0.32 0.908 0.973 32.93 31.83
MH 602A MH 601A 22.58 16.40 28.60 20.99 3.80 57.19 16.84 81.44 26.88 0.00 84.07 109.75 107.73 375 0.36 0.963 1.059 25.68 23.40
MH 601A MH 600A 2.16 24.74 28.60 20.99 3.80 58.24 2.54 83.98 27.71 0.00 85.95 109.75 106.95 375 0.36 0.963 1.059 23.79 21.68

MH XXX MH XXX

Design Parameters: Notes: LME No.
 1. Manning's coefficient (n) = 0.013 1.

 2. Demand (per capita): 280 L/day 300 L/day 2.

SF 3.4 p/p/u Peak Factor (PF)  3. Infiltration allowance: 0.33 L/s/Ha 0.4 L/s/Ha 3.

TH/SD 2.7 p/p/u P.B.P. 28,000  L/Ha/day 1.5  4. Residential Peaking Factor: 4.

APT 1.8 p/p/u COM 28,000  L/Ha/day 1.5 Harmon Formula = 1+(14/(4+P^0.5))  K=0.8 5.

Other 60 p/p/Ha IND 35,000  L/Ha/day MOE Chart where P = population in thousands 14289‐501 6.

7.

8.

9.

10.

11.

Upper Canada Street Blocks 31
Blocks 35, 53, 54

STREET AREA ID

Campeau Drive Blocks 3

Blocks 33, 34

LOCATION
AVAILABLE

Block 24

Blocks 6, 8, 9, 10

IND CUMAPT (mm) (%)

PROPOSED SEWER DESIGN
POPULATION

(L/s)(L/s) CAPACITY

ICI AREAS INFILTRATION ALLOWANCERESIDENTIAL
AREA (Ha)

(L/s) (m)(L/s)(Ha)

Blocks 37, 38, 39

TH

UNIT TYPES AREA (Ha)
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Upper Canada Street
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Revision
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Blocks 17

Dwg. Reference:
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Date
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 SANITARY SEWER DESIGN SHEET
for 

MARITIME-ONTARIO
8800 CAMPEAU DRIVE, KWBP

PARKING LOT BLDG 101 7.04 7.04 4.50 10.27 2.32 12.59 13.0 201.16 1.00 33.34 1.05 20.75 37.76
PARKING LOT 101 100 0.00 7.04 4.50 10.27 2.32 12.59 49.0 201.16 0.35 19.73 0.62 7.14 63.83
PARKING LOT 100 MAIN 0.00 7.04 4.50 10.27 2.32 12.59 17.4 201.16 0.36 20.01 0.63 7.42 62.93

CAMPEAU DRIVE EX99A EX100A 4.18 11.22 12.30 3.86 16.17 113.0 250.00 0.65 47.99 0.98 31.82 33.69
CAMPEAU DRIVE EX100A EX101A 0.00 11.22 12.30 3.95 16.25 101.3 250.00 0.97 58.63 1.19 42.38 27.72

Notes:
Average Daily Flow = L/person/day 1. Sanitary sewer design parameters in accordance IBI Report for KWBP - Phase 5
Comm./Inst. Flow = L/s/ha 2. Refer to drawing Campeau Drive from STA 19+780 to STA 20+110, Drawing No. 101, prepared by IBI Group.
Light Industrial Flow = 28000 L/ha/d 3. Refer to KWBP sanitary sewer design sheet, prepared by IBI Group.
Maximum Residential Peak Factor = 4.0
Harmon - Correction Factor (K) = 0.8
Peaking Factor = 4.5 (MOE Chart - City of Ottawa Appendix 4-B.1)
Extraneous Flow = 0.33 L/s/ha
Minimum Full Flow Velocity = 0.60 m/s
Maximum Full Flow Velocity = 3.0 m/s
Manning's Coefficient (n) = 0.013

DESIGN PARAMETERS

CAPACITY 
(L/s)

FULL FLOW 
VELOCITY 

(m/s)

EXCESS 
CAPACITY 

(L/s)

PERCENT 
FULL

PIPE

LENGTH (m)PEAK IND. 
FLOW (L/s)

EXTRAN. 
FLOW (L/s)

PEAK 
DESIGN 

FLOW (L/s)

LOCATION

STREET

AREA (ha)

DIAMETER 
(mm) SLOPE (%)

INDUSTRIAL FLOW

TO CAMPEAU DRIVE SANITARY SEWER

FROM MH TO MH INDIVIDUAL CUMM. PEAK 
FACTOR

Page 1
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KWBP Storm Sewer Design Sheet 
(prepared by IBI Group) 
 
KWBP Figure 8 – Proposed Storm 
Sewer Plan (prepared by IBI Group) 
 
KWBP Storm Drainage Area Plan 
(prepared by IBI Group) 
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(prepared by IBI Group) 
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IBI Group STORM SEWER DESIGN SHEET
400‐333 Preston Street PROJECT: KANATA WEST BUSINESS PARK

Ottawa, Ontario LOCATION: 333 HUNTMAR DRIVE

K1S 5N4 CLIENT: TAGGART

FROM TO C= C= C= C= C= C= C= C= C= C= C= IND CUM INLET TIME TOTAL i (5) i (10) i (100) 5yr PEAK 10yr PEAK 100yr PEAK FIXED DESIGN CAPACITY LENGTH SLOPE VELOCITY
MH MH 0.20 0.57 0.57 0.61 0.68 0.68 0.70 0.85 0.85 0.90 0.90 2.78AC 2.78AC (min) IN PIPE (min) (mm/hr) (mm/hr) (mm/hr) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) (L/s) (m) DIA W H (%) (m/s) (L/s) (%)

LOCATION

STREET AREA ID
 PIPE SIZE (mm) AVAIL CAP (5yr)

AREA (Ha) RATIONAL DESIGN FLOW SEWER DATA

KANATA WEST BUSINESS PARK ‐ Block numbers based on overall concept plan of subdivision
Journeyman St. MH140 MH141 0.00 19.28 16.32 79.51 93.10 135.92 1,533.17

0.13 0.32 0.83 2.96 16.32 0.95 17.27 79.51 93.10 135.92 402.03 1,935.2 2,784.1 107.00 1350 0.25 1.884 848.9 30.5%
MH141 MH141B 0.00 19.28 17.27 76.88 90.00 131.37 1,482.33

0.13 0.25 3.21 17.27 0.54 17.81 76.88 90.00 131.37 421.81 1,904.1 2,156.5 47.35 1350 0.15 1.460 252.4 11.7%
Journeyman St. Stub MH 603 0.00 19.28 17.81 75.46 88.33 128.92 1,454.94

0.00 3.21 17.81 0.33 18.14 75.46 88.33 128.92 413.95 1,868.9 1,363.9 18.02 1350 0.06 0.923 ‐505.0 ‐37.0%

Campeau Drive 603 602 0.00 47.54 19.70 70.93 83.00 121.11 3,372.06
0.26 0.61 15.30 19.70 0.71 20.41 70.93 83.00 121.11 1,853.06 5,225.1 3,971.3 92.77 1500 0.29 2.177 ‐1253.8 ‐31.6%

602 601 0.00 47.54 20.41 69.37 81.18 118.44 3,298.20
0.32 0.76 16.06 20.41 0.53 20.94 69.37 81.18 118.44 1,901.67 5,199.9 4,362.8 76.05 1500 0.35 2.392 ‐837.0 ‐19.2%

Tanger Blocks 10, 11 601 9 4.56 10.78 58.32 20.94 68.26 79.87 116.52 3,980.92
0.78 1.84 17.90 20.94 0.87 21.80 68.26 79.87 116.52 2,085.72 6,066.6 5,730.3 96.86 1950 0.15 1.859 ‐336.4 ‐5.9%

Tanger 9 12 3.24 8.11 66.43 21.80 66.52 77.83 113.53 4,418.87
0.00 17.90 21.80 0.81 22.62 66.52 77.83 113.53 2,032.17 18.00 6,469.0 5,749.5 90.76 1950 0.15 1.865 ‐719.6 ‐12.5%

Tanger 12 13 1.81 4.53 70.95 22.62 64.99 76.03 110.89 4,611.14
0.00 17.90 22.62 0.22 22.83 64.99 76.03 110.89 1,984.84 18.00 6,614.0 5,749.5 24.54 1950 0.15 1.865 ‐864.5 ‐15.0%

Tanger 13 Pond 6E 4.11 10.28 81.24 22.83 64.59 75.56 110.20 5,246.78
0.84 2.10 20.00 22.83 0.08 22.92 64.59 75.56 110.20 2,204.06 153.00 7,603.8 7,005.7 9.99 2100 0.15 1.959 ‐598.1 ‐8.5%

KANATA WEST BUSINESS PARK

Upper Canada St. Block31,33,34 MH154 MH153 2.59 6.12 6.12 12.70 91.81 107.56 157.14 561.88
0.32 0.51 0.51 12.70 1.70 14.40 91.81 107.56 157.14 79.68 641.6 905.5 120.00 975 0.15 1.175 263.92 29.15%

Upper Canada St. Blocks 35, 53, 54 MH153 MH152B 1.82 4.30 10.42 14.40 85.54 100.18 146.32 891.39
0.16 0.25 0.76 14.40 1.10 15.51 85.54 100.18 146.32 111.29 1002.7 1,103.3 81.80 1050 0.15 1.234 100.65 9.12%

External Drainage DI200 MH152B 14.53 8.08 8.08 30.00 2.48 32.48 53.93 63.05 91.87 435.66 435.7 473.6 127.45 825 0.10 0.858 37.89 8.00%

Upper Canada St. MH152B MH152 0.00 18.50 14.40 85.54 100.18 146.32 1,582.43
0.00 0.76 14.40 1.07 15.47 85.54 100.18 146.32 111.29 1693.7 2,332.0 81.80 1500 0.10 1.278 638.30 27.37%

Blocks 39 MH152 MH151 0.00 18.50 15.47 82.07 96.11 140.33 1,518.31
0.00 0.76 15.47 0.18 15.65 82.07 96.11 140.33 106.74 1625.0 2,332.0 13.91 1500 0.10 1.278 706.98 30.32%

MH151 MH150 0.00 18.50 15.65 81.51 95.45 139.37 1,507.97
0.17 0.27 1.03 15.65 1.35 17.00 81.51 95.45 139.37 143.55 1651.5 2,332.0 103.40 1500 0.10 1.278 680.50 29.18%

MH150 MH120 0.00 18.50 17.00 77.61 90.86 132.64 1,435.79
0.20 0.32 1.35 17.00 0.89 17.89 77.61 90.86 132.64 178.65 1614.4 3,006.9 72.86 1650 0.10 1.362 1392.42 46.31%

Campeau Drive Block 3 MH99 MH100 4.18 9.88 9.88 11.70 96.00 112.49 164.38 948.19
0.36 0.68 0.68 11.70 1.13 12.83 96.00 112.49 164.38 111.87 1060.1 1,560.3 118.50 1050 0.30 1.746 500.29 32.06%

MH100 MH101 0.00 9.88 12.83 91.29 106.95 156.24 901.68
0.27 0.46 1.14 12.83 0.76 13.59 91.29 106.95 156.24 177.87 1079.6 2,073.9 80.84 1200 0.26 1.776 994.37 47.95%

Block 37, 38, 39 MH101 MH120 7.03 16.61 26.49 15.50 81.98 95.99 140.17 2,171.48
0.00 1.14 15.50 0.14 15.64 81.98 95.99 140.17 159.57 2331.0 2,961.0 20.89 1200 0.53 2.536 630.00 21.28%

Campeau Drive Block 32, 29 MH104 MH103 0.85 2.01 2.01 11.25 98.02 114.88 167.89 196.89
0.66 1.12 1.12 11.25 2.33 13.58 98.02 114.88 167.89 187.90 384.8 473.6 120.00 825 0.10 0.858 88.76 18.74%

Block 36 MH103 MH102 0.33 0.78 2.79 13.58 88.44 103.60 151.33 246.61
0.00 1.12 13.58 1.52 15.10 88.44 103.60 151.33 169.37 416.0 597.2 82.99 900 0.10 0.909 181.24 30.35%

MH102 MH120 0.00 2.79 15.10 83.23 97.47 142.33 232.08
0.00 1.12 15.10 0.37 15.47 83.23 97.47 142.33 159.30 391.4 597.2 20.01 900 0.10 0.909 205.85 34.47%

Nipissing Court Blocks 4, 5 MH120 MH121 2.37 5.60 53.38 17.89 75.25 88.09 128.57 4,016.75
0.26 0.41 4.02 17.89 0.74 18.63 75.25 88.09 128.57 516.40 4533.2 6,120.8 88.44 1950 0.17 1.985 1587.62 25.94%

MH121 MH122 0.21 0.33 53.71 18.63 73.40 85.92 125.38 3,942.57
0.00 4.02 18.63 0.73 19.36 73.40 85.92 125.38 503.61 4446.2 7,119.4 100.84 1950 0.23 2.309 2673.27 37.55%

Blocks 1, 7 MH122 MH123 0.35 2.23 5.93 59.64 19.36 71.69 83.90 122.43 4,275.61
0.00 4.02 19.36 0.77 20.13 71.69 83.90 122.43 491.73 4767.3 6,638.9 99.19 1950 0.20 2.154 1871.57 28.19%

Future Blocks 8, 9 MH (215) MH123 11.78 27.84 27.84 20.70 0.24 20.94 68.75 80.45 117.37 1,913.77 1,913.8 3,006.9 20.00 1650 0.10 1.362 1093.09 36.35%

West Pond Outlet MH123 Outlet 0.00 87.48 20.13 69.97 81.88 119.47 6,121.06
0.00 4.02 20.13 0.87 21.00 69.97 81.88 119.47 479.86 6600.9 10,648.2 119.64 2400 0.17 2.280 4047.31 38.01%

Future Blocks X,X  MH XX MHXX

Definitions: Notes: LME No.
 Q = 2.78CiA, where:  1. Mannings coefficient (n) = 0.013 1.

 Q = Peak Flow in Litres per Second (L/s) 2.

 A = Area in Hectares (Ha)  2. The Storm Sewer Design Sheet is for the rational method storm sewer design only, release rates 3.

 i  = Rainfall intensity in millimeters per hour (mm/hr)     for the individual blocks are included in Table 4.1 of the Design Brief, Kanata West Business Park, 4.

     [i = 998.071 / (TC+6.053)^0.814] 5 YEAR    333 Huntmar Drive, by IBI Group November 2015 5.

     [i = 1174.184 / (TC+6.014)^0.816] 10 YEAR 14289‐500 6.

7.

8.

9.

10.

11.

12.

13.

14.

     [i = 1735.688 / (TC+6.014)^0.820] 100 YEAR

Revised per City comments for Phase 5 Registration 2019‐11‐06

Grey = Constructed

City submission No. 5 2015‐11‐04

City submission No. 4 2015‐10‐15

Checked: City submission No. 3 2015‐06‐18

Designed: Revision Date
City submission No. 1 2014‐11‐25

City submission No. 2

Dwg. Reference: Revised for Phase 2 Regristration 2018‐04‐19

File Reference: Date: Sheet No:

Revised for Phase 3 Regristration 2018‐09‐14

Revised per City comments 2018‐12‐14

Revised for Phase 4 Registration 2019‐04‐25

Revised per comments for Phase 4 Registration 2019‐06‐24

Revised per City comments for Phase 5 Registration 2019‐10‐24
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Area ID Area (ha) 

IMP (%) 

LGI (m) 
AVAILABLE/REQUIRED 

STORAGE (cu-m) 

MINOR 
SYSTEM 

CAPTURE 
(l/s) 

TIMP XIMP 

101A 7.03 0.93 0.93 327 780 1230 
150A 0.17 0.53 0.53 83 n/a 31 
150B 0.2 0.53 0.53 75 7 37 

UPS Site modelled as per approved report “Design Brief UPS Canada Inc. 8825 Campeau Drive (IBI 
Group, January 2017) 

99C 0.14 0.69 0.69 30 44 33 
99D 0.22 0.69 0.69 60 21 45 
100C 0.27 0.59 0.59 103 13 49 
100B 1.21 0.93 0.93 155 117 259 
120A 1.16 0.93 0.93 214 75 191 
120B 0.26 0.53 0.53 100 7 45 
103A 0.33 0.93 0.93 56 20 104 
104C 0.36 0.59 0.59 135 17 62 

Kanata West Retail Centre modelled as per approved report “Design Brief Kanata West Retail Centre 
3015, 3075 and 3095 Palladium Drive” (IBI Group, July 2017) 

121C 0.21 0.53 0.53 101 49 37 
122B 1.07 0.93 0.93 149 103 231 
122A 1.16 0.93 0.93 216 73 185 
122C 0.21 0.69 0.69 60 21 46 
122D 0.14 0.69 0.69 30 24 31 
153A 1.89 0.93 0.93 119 190 430 
153B 1.82 0.93 0.93 129 180 408 
153C 0.16 0.53 0.53 79 n/a 29 
154D 0.15 0.53 0.53 76 n/a 29 
154A 0.70 0.93 0.93 81 70 171 
154C 0.17 0.57 0.57 82 48 33 
155C 0.29 0.57 0.57 141 60 50 
155A 3.19 0.93 0.93 160 480 525 
132D 2.29 0.93 0.93 157 360 377 
156B 0.11 0.57 0.57 56 5 22 
156C 0.14 0.93 0.93 82 7 40 
132B 0.15 0.93 0.93 80 9 43 
130C 0.15 0.93 0.93 30 15 41 
130B 0.71 0.93 0.93 101 120 111 
130D 0.24 0.93 0.93 67 15 62 
160C 0.15 0.93 0.93 81 n/a 43 
132A 1.01 0.93 0.93 117 132 187 
132C 0.15 0.93 0.93 77 4 43 
104A 0.85 0.93 0.93 95 90 204 
104B 0.3 0.71 0.71 111 65 75 
105B 0.22 0.93 0.93 65 n/a 57 
106C 0.17 0.93 0.93 82 1 110 
135E 0.25 0.93 0.93 50 11 80 
106B 0.15 0.93 0.93 82 1 58 
133A 0.15 0.93 0.93 57 19 48 
133B 0.16 0.93 0.93 57 n/a 74 
137A 0.08 0.93 0.93 33 n/a 38 

137B/C 0.12 0.93 0.93 36 n/a 57 

bmackechnie
Rectangle
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Table 4.10 Summary of Hydraulic Grade Line during the 100 year 12 hour SCS Storm and 100 year 3 hour Chicago Storm  

LOCATION MH FINISHED FLOOR 
ELEVATION (M) 

100 YEAR 12 HOUR 
SCS 

100 YEAR 3 HOUR 
CHICAGO 

100 YEAR 12 HOUR SCS 
+20% 

100 YEAR 3 HOUR 
CHICAGO +20% 

HGL (M) FB (M) HGL (M) FB (M) HGL (M) FB (M) HGL (M) FB (M) 

PO
N

D
 6

 W
ES

T 

NIPISSING COURT 

P6WEST N/A 103.26 N/A 102.93 N/A 103.71 N/A 103.28 N/A 
123 105.37 (T/G) 103.28 2.09 102.94 2.43 103.73 1.64 103.30 2.07 
122 106.20 103.34 2.86 102.97 3.23 103.76 2.44 103.32 2.88 
121 106.20 103.40 2.90 103.03 3.27 103.78 2.52 103.34 2.96 
120 106.30 103.48 2.83 103.07 3.23 103.83 2.47 103.41 2.89 

UPPER CANADA ST 

150 106.00 103.51 2.49 103.09 2.91 103.86 2.14 103.45 2.55 
151 106.00 103.60 2.40 103.14 2.86 103.91 2.09 103.54 2.46 
152 105.90 103.63 2.27 103.17 2.73 103.92 1.98 103.58 2.32 
152B 105.85 103.65 2.20 103.19 2.66 103.93 1.92 103.60 2.25 
153 105.85 103.81 2.04 103.34 2.51 104.03 1.82 103.74 2.11 
154 105.80 103.82 1.98 103.35 2.45 104.05 1.75 103.76 2.04 

CAMPEAU DR. 

99 106.70 103.66 3.04 103.16 3.54 103.91 2.79 103.56 3.14 
100 106.75 103.60 3.15 103.16 3.60 103.87 2.88 103.54 3.21 
101 106.60 103.57 3.03 103.13 3.47 103.88 2.72 103.51 3.09 
102 106.00 103.51 2.49 103.08 2.92 103.85 2.15 103.44 2.57 
103 105.85 103.63 2.22 103.25 2.60 103.95 1.90 103.54 2.31 
104 105.45 103.71 1.74 103.33 2.12 104.01 1.44 103.62 1.83 

PO
N

D
 6

 E
A

ST
 

CAMPEAU DR. 

P6EAST N/A 98.40 N/A  98.37 N/A  98.55 N/A  98.48 N/A 
13 100.42 (T/G) 98.50 1.92 98.44 1.98 98.71 1.71 98.56 1.86 
12 101.30 (T/G) 98.71 2.59 98.56 2.74 98.96 2.34 98.77 2.53 
9 101.38 (T/G) 98.96 2.42 98.77 2.61 99.30 2.08 99.07 2.31 

600 102.60 99.51 3.09 99.22 3.38 100.02 2.58 99.78 2.82 
601 102.60 99.43 3.17 99.21 3.39 99.93 2.67 99.69 2.91 
602 102.70 100.00 2.70 99.72 2.98 100.70 2.00 100.39 2.31 
603 103.30 100.47 2.83 100.16 3.14 101.32 1.98 100.94 2.36 
604 103.30 100.84 2.47 100.52 2.78 101.87 1.43 101.42 1.88 
108 104.00 101.06 2.94 100.76 3.24 102.24 1.76 101.73 2.27 
107 104.00 101.30 2.70 101.02 2.98 102.64 1.36 102.07 1.93 
106 105.10 101.34 3.76 101.09 4.01 102.78 2.32 102.14 2.96 
105 105.45 101.42 4.03 101.41 4.04 102.93 2.52 102.16 3.29 

JOURNEYMAN ST 141 102.70 100.58 2.12 100.26 2.44 101.44 1.26 101.05 1.65 
140 102.70 100.70 2.00 100.37 2.33 101.57 1.13 101.17 1.53 

UPPER CANADA ST 

164 102.90 100.70 2.20 100.38 2.52 101.57 1.33 101.17 1.73 
165 102.90 100.72 2.18 100.39 2.51 101.59 1.31 101.19 1.71 
166 102.55 100.75 1.80 100.56 1.99 101.62 0.93 101.21 1.34 
167 102.20 100.79 1.41 100.55 1.65 101.63 0.57 101.22 0.98 
163 102.90 100.75 2.15 100.43 2.47 101.62 1.28 101.22 1.68 
162 103.25 100.99 2.26 100.65 2.60 101.87 1.38 101.45 1.80 
161 103.90 101.09 2.81 100.74 3.16 101.97 1.93 101.54 2.36 
160 104.25 101.29 2.96 100.89 3.36 102.17 2.08 101.72 2.53 

PALLADIUM DR 

134 104.60 101.45 3.15 101.14 3.46 102.86 1.74 102.18 2.42 
135 104.60 101.77 2.83 101.42 3.18 103.24 1.36 102.38 2.22 
136 105.42 (T/G) 102.51 2.91 102.56 2.86 103.86 1.57 102.59 2.84 
137 107.79 (T/G) 104.57 3.22 104.65 3.14 105.13 2.66 104.65 3.14 
133 104.00 101.48 2.52 101.21 2.79 102.86 1.14 102.29 1.71 
132 104.00 101.71 2.29 101.45 2.55 103.11 0.89 102.55 1.45 
131 105.10 101.80 3.30 101.54 3.56 103.23 1.87 102.66 2.44 
130 104.95 101.81 3.14 101.56 3.39 103.30 1.65 102.68 2.27 

UPPER CANADA ST 156 104.36 (T/G) 102.03 2.33 101.83 2.53 103.50 0.86 102.93 1.43 
155 104.93 (T/G) 102.19 2.74 102.13 2.80 103.65 1.28 103.08 1.85 

(Model Files: 14289-100YRSCS-2019-08-27.out, 32862-100YRSCS-2019-08-27.out, 14289-100YRCHI-2019-08-27.out, 32862-
100YRCHI-2019-08-27.out, 14289-100YRSCS20%-2019-08-27.out, 32862-100YRSCS20%-2019-08-27.out, 14289-100YRCHI20%-
2019-08-27.out, 32862-100YRCHI20%-2019-08-27.out) 

The hydraulic grade line will be at least 1.41m below the T/G or finished floor elevation within the proposed Phase 5 of the KWBP. A 
summary of all results of the computer simulations are presented within Appendix C.  It should be noted that the Kanata West Business 
Park will be comprised of typical commercial type buildings constructed using slab on grade foundation type (ie no basement). 

 



 

 

 

       Figure 3.41 - Average annual precipitation in southern Ontario (1970-2005). 
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Table 3.16 - 90th and 95th Percentile event daily rainfall volumes from daily climate data 
collected proximal to the City of Ottawa. 

Station Name 

Annual Average 
Number 
of Years 

in 

90th Percentile Daily Volume (mm) 95th Percentile Daily Volume (mm) 

Precipitation* 
Oct. to 

Apr. 

ALL RAINFALL 

EVENTS 

APR. 1ST - OCT. 
31ST 

ALL RAINFALL 

EVENTS 

APR. 1ST - OCT. 
31ST 

(mm) Rainfall) 
(mm) 

Analysis 2 mm 
Cut-off 

5 mm 
Cut-off 

2 mm 
Cut-off 

5 mm 
Cut-off 

2 mm 
Cut-off 

5 mm 
Cut-off 

2 mm 
Cut-off 

5 mm 
Cut-off 

OTTAWA CDA 910 583 36 21.2 25.8 21.8 25.8 27.2 31.4 27.4 31.8 

OTTAWA MACDONALD-
CARTIER INT'L A 

935 580 36 22.0 26.6 22.6 26.8 28.6 34.4 29.0 35.0 

Average 922 581 36 21.6 26.2 22.2 26.3 27.9 32.9 28.2 33.4 

3.7.3.3 Windsor 

Figure 3.59 - Daily rainfall frequency curves derived from daily rainfall data at ECCC 
climate station WINDSOR A. 
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Ottawa             Kingston           North Bay Proposed Commercial Development

KWBP - Block 4 - 8800 Campeau Drive - Ottawa

5.8 Percolation Rates

Infiltration galleries are anticipated to be located beneath the asphaltic parking areas

within the subject site.  Paterson completed a detailed hydrogeological investigation of

the lands southwest of the subject site as part of previous phases of the Kanata West

Business Park in order to establish hydraulic conductivity and percolation time of in-situ

materials. 

It is anticipated that a silty sand will be encountered at the base of the infiltration

galleries during the installation and will affect the rate of stormwater infiltration into the

underlying material.  The percolation rate was interpreted from the hydraulic

conductivity which was estimated based on previous investigations within the area and

on experience.  Based on these values, the average percolation rate (T-Time) was

estimated to be within the ranges in Table 4. 

Table 4 - Estimated Percolation Rates

Material
Hydraulic Conductivity - k

(m/sec)
Percolation (T-time) - (mins/cm)

Silty Fine Sand 1 1x10-7 to 1x10-8 20 to 50

1 - Values are based upon site specific testing carried out at a nearby phase of the development
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Appendix F 
 
Storm Sewer Design Sheet 
 
Storm Drainage Area Plan 
(DWG. 20027-STM1) 
 
Infiltration Gallery Storm Sewer Design 
Sheet 
 
Runoff Coefficient Calculations 
 
Free Flow Calculations 
 
ICD Calculations 
 
Storage Volume Tables 
 
HGL Computation Sheet 

 
 

 
 
 
 
 



STORM SEWER DESIGN SHEET
for

MARITIME-ONTARIO, CAMPEAU DRIVE, KWBP

 
STM1 PARKING LOT CB 1 MAIN 0.90 0.90 2.25 2.25 10.00 104.19 234.64 366.4 2.97 3.7 284.36 2.70 0.02 83%

STM2 PARKING LOT CB 2 MAIN 0.63 0.90 1.58 1.58 10.00 104.19 164.15 366.4 2.97 3.7 284.36 2.70 0.02 58%

STM3 PARKING LOT CB 3 MAIN 0.67 0.90 1.68 1.68 10.00 104.19 174.93 366.4 2.89 3.8 280.50 2.66 0.02 62%

PARKING LOT 204 203 0.00 0.00 0.00 5.51 10.02 104.07 573.06 762.0 0.30 150.0 636.77 1.40 1.79 90%

STM4 PARKING LOT CB 4 MAIN 0.44 0.82 1.01 1.01 10.00 104.19 105.44 299.4 2.93 4.1 164.75 2.34 0.03 64%

STM16 LANDSCAPE CB 16 DICB 15 0.02 0.28 0.02 0.02 10.00 104.19 1.78 251.5 1.00 25.9 60.46 1.22 0.35 3%
STM15 LANDSCAPE DICB 15 MAIN 0.05 0.25 0.04 0.05 10.35 102.36 5.38 251.5 3.05 5.9 105.59 2.13 0.05 5%

PARKING LOT 203 202 0.00 0.00 0.00 6.57 11.81 95.50 627.53 762.0 0.35 93.0 687.79 1.51 1.03 91%

STM11 PARKING LOT CB 11 MAIN 0.12 0.70 0.23 0.23 10.00 104.19 23.44 251.5 3.03 3.3 105.24 2.12 0.03 22%

PARKING LOT 202 201 0.00 0.00 0.00 6.80 12.84 91.25 620.13 762.0 0.37 62.3 707.17 1.55 0.67 88%

STM5 PARKING LOT CB 5 MAIN 0.94 0.90 2.36 2.36 10.00 104.19 245.64 366.4 2.89 3.8 280.50 2.66 0.02 88%

STM6 PARKING LOT CB 6 MAIN 0.61 0.90 1.52 1.52 10.00 104.19 158.42 366.4 2.89 3.8 280.50 2.66 0.02 56%

STM7 PARKING LOT CB 7 MAIN 0.54 0.90 1.35 1.35 10.00 104.19 140.47 299.4 2.89 3.8 163.62 2.32 0.03 86%

PARKING LOT 207 206 0.00 0.00 0.00 5.23 10.03 104.05 543.78 686.0 0.55 150.0 651.51 1.76 1.42 83%

STM17 LANDSCAPE DICB 17 MAIN 0.07 0.27 0.05 0.05 10.00 104.19 5.06 251.5 3.01 21.6 104.89 2.11 0.17 5%

STM8 PARKING LOT CB 8 MAIN 0.31 0.63 0.55 0.55 10.00 104.19 56.81 251.5 3.03 3.3 105.24 2.12 0.03 54%

PARKING LOT 206 205 0.00 0.00 0.00 5.82 11.45 97.13 565.30 686.0 0.55 92.9 651.51 1.76 0.88 87%

STM18 PARKING LOT BLDG 208 0.06 0.90 0.14 0.14 10.00 104.19 14.83 251.5 3.97 11.6 120.52 2.43 0.08 12%

STM9 PARKING LOT CB 9 MAIN 0.10 0.85 0.22 0.22 10.00 104.19 23.40 251.5 1.01 34.8 60.76 1.22 0.47 39%

STM12 PARKING LOT CB 12 MAIN 0.08 0.89 0.20 0.20 10.00 104.19 20.91 251.5 0.99 31.2 60.16 1.21 0.43 35%

STM13 PARKING LOT CB 13 MAIN 0.11 0.79 0.25 0.25 10.00 104.19 26.19 251.5 1.00 20.9 60.46 1.22 0.29 43%

STM10 PARKING LOT CB 10 MAIN 0.11 0.79 0.25 0.25 10.00 104.19 26.24 251.5 1.02 24.5 61.06 1.23 0.33 43%

STM10 PARKING LOT 208 201 0.00 0.00 0.00 1.07 10.47 101.75 108.97 299.4 4.00 43.5 192.50 2.73 0.27 57%

INDIV. 
2.78AR

ACCUM. 
2.78ARDRAINAGE AREA

5 YR 
RAINFALL 
INTENSITY 

(mm/hr)

AREA (ha) 5 YR 
PEAK 
FLOW 
(L/s)

TIME OF 
FLOW 
(min)STREET NAME TOTAL 

AREA C
GRADE 

(%)
PIPE DIA. 

(mm)
PERCENT 

FULL

TIME OF 
CONC. 
(min)

LENGTH 
(m)TO MH

PROPOSED SEWERLOCATION
CAPACITY 

(L/s)FROM MH

FULL FLOW 
VELOCITY 

(m/s)
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STORM SEWER DESIGN SHEET
for

MARITIME-ONTARIO, CAMPEAU DRIVE, KWBP

INDIV. 
2.78AR

ACCUM. 
2.78ARDRAINAGE AREA

5 YR 
RAINFALL 
INTENSITY 

(mm/hr)

AREA (ha) 5 YR 
PEAK 
FLOW 
(L/s)

TIME OF 
FLOW 
(min)STREET NAME TOTAL 

AREA C
GRADE 

(%)
PIPE DIA. 

(mm)
PERCENT 

FULL

TIME OF 
CONC. 
(min)

LENGTH 
(m)TO MH

PROPOSED SEWERLOCATION
CAPACITY 

(L/s)FROM MH

FULL FLOW 
VELOCITY 

(m/s)

STM14 PARKING LOT CB 14 MAIN 0.10 0.81 0.21 0.21 10.00 104.19 22.34 251.5 3.12 3.2 106.79 2.15 0.02 21%

PARKING LOT 201 205 0.00 0.00 0.00 8.08 13.51 88.70 716.81 762.0 0.44 68.0 771.17 1.69 0.67 93%

PARKING LOT 205 200 0.00 0.00 0.00 13.90 14.18 86.30 1199.68 914.0 0.50 30.1 1335.22 2.04 0.25 90%

STM19 PARKING LOT 304 200 0.66 0.90 1.64 1.64 10.00 104.19 170.85 251.5 0.51 57.2 43.18 0.87 1.10

PARKING LOT 200 EX101 0.00 0.00 0.00 15.54 14.43 85.45 1328.04 914.0 0.60 20.0 1462.66 2.23 0.15 91%

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations. I = 998.071 / (T + 6.053)0.814 (T= time in minutes)
2. Peak Flow = Accummulated 2.78AR x Rainfall Intensity
3. Full Flow Velocity: MIN. = 0.80 m/s; MAX. = 3.0 m/s (City of Ottawa Sewer Design Guidelines, v.2012)
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STORM SEWER DESIGN SHEET - INFILTRATION GALLERY
for

MARITIME-ONTARIO, CAMPEAU DRIVE, KWBP

 
ROOF1 PARKING LOT RD1 300 0.22 0.90 0.55 0.55 10.00 104.19 57.69 8.85 251.5 1.01 29.6 60.76 1.22 0.40 15%

PARKING LOT 300 302 0.00 0.00 0.00 0.55 10.40 102.11 56.54 8.85 251.5 0.51 35.4 43.18 0.87 0.68 21%

ROOF2 PARKING LOT RD2 302 0.28 0.90 0.70 0.70 10.00 104.19 72.90 11.19 251.5 1.82 29.6 81.56 1.64 0.30 14%

ROOF3 PARKING LOT RD3 301 0.21 0.90 0.53 0.53 10.00 104.19 55.27 8.48 251.5 1.01 29.6 60.76 1.22 0.40 14%
PARKING LOT 301 302 0.00 0.00 0.00 0.53 10.40 102.11 54.16 8.48 251.5 0.51 35.4 43.18 0.87 0.68 20%

PARKING LOT 302 303 0.00 0.00 0.00 1.78 11.08 98.81 176.25 28.52 251.5 0.51 43.3 43.18 0.87 0.83 66%
PARKING LOT 303 304 0.00 0.00 0.00 1.78 11.91 95.07 169.59 28.52 251.5 0.50 53.5 42.75 0.86 1.04 67%
PARKING LOT 304 200 0.00 0.00 0.00 1.78 12.95 90.83 162.03 28.52 251.5 0.51 57.2 43.18 0.87 1.10 66%

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations. I = 998.071 / (T + 6.053)0.814 (T= time in minutes)
2. Peak Flow = Accummulated 2.78AR x Rainfall Intensity
3. Full Flow Velocity: MIN. = 0.80 m/s; MAX. = 3.0 m/s (City of Ottawa Sewer Design Guidelines, v.2012)
4. Fixed flow is based on assumed roof drain rate of 40 L/s/ha.

5 YR 
RAINFALL 
INTENSITY 

(mm/hr)

TIME OF 
CONC. 
(min)DRAINAGE AREA STREET NAME FROM MH

FIXED 
FLOW 
(L/s)

LOCATION TIME OF 
FLOW 
(min)

GRADE 
(%)TOTAL 

AREATO MH

AREA (ha) ACCUM. 
2.78ARC

PIPE DIA. 
(mm)

FULL FLOW 
VELOCITY 

(m/s)

LENGTH 
(m)

CAPACITY 
(L/s)

5 YR 
PEAK 
FLOW 
(L/s)

INDIV. 
2.78AR

PROPOSED SEWER

PERCENT 
FULL

Page 1 of 1



Development Condition Impervious 
Area (ha)

Pervious 
Area (ha)

Gravel Area 
(ha)

Total Area 
(ha) C C (100 YR)

Percent 
Impervious 

(%)
PRE 0.00 6.96 0.08 7.04 0.21 0.26 1.2

POST 6.15 0.89 0.00 7.04 0.81 1.00 87.3

Drainage Area ID Impervious 
Area (ha)

Pervious 
Area (ha)

Gravel Area 
(ha)

Total Area 
(ha) C C (100 YR)

Percent 
Impervious 

(%)
STM1 0.90 0.00 0.00 0.90 0.90 1.00 100.0
STM2 0.63 0.00 0.00 0.63 0.90 1.00 100.0
STM3 0.67 0.00 0.00 0.67 0.90 1.00 100.0
STM4 0.39 0.05 0.00 0.44 0.82 1.00 89.1
STM5 0.94 0.00 0.00 0.94 0.90 1.00 100.0
STM6 0.61 0.00 0.00 0.61 0.90 1.00 100.0
STM7 0.54 0.00 0.00 0.54 0.90 1.00 100.0
STM8 0.19 0.12 0.00 0.31 0.63 0.78 60.8
STM9 0.09 0.01 0.00 0.10 0.85 1.00 92.6
STM10 0.10 0.02 0.00 0.11 0.79 0.99 85.0
STM11 0.08 0.03 0.00 0.12 0.70 0.88 71.5
STM12 0.08 0.00 0.00 0.08 0.89 1.00 99.1
STM13 0.10 0.02 0.00 0.11 0.79 0.99 84.8
STM14 0.08 0.01 0.00 0.10 0.81 1.00 87.0
STM15 0.00 0.05 0.00 0.05 0.25 0.31 7.3
STM16 0.00 0.02 0.00 0.02 0.28 0.34 10.8
STM17 0.01 0.06 0.00 0.07 0.27 0.34 9.8

STM18 (ROOF 1) 0.06 0.00 0.00 0.06 0.90 1.00 100.0
STM19 (ROOF 2) 0.66 0.00 0.00 0.66 0.90 1.00 100.0
FF1 (CAMPEAU) 0.03 0.08 0.00 0.10 0.37 0.47 24.8

FF2 (UPPER CANADA) 0.00 0.13 0.00 0.13 0.20 0.25 0.0
FF3 (EAST) 0.00 0.04 0.00 0.04 0.20 0.25 0.0

FF4 (NORTH) 0.00 0.14 0.00 0.14 0.20 0.25 0.0
FF5 (WEST) 0.00 0.12 0.00 0.12 0.20 0.25 0.0

Runoff Coefficients:
C impervious = 0.90
C pervious = 0.20
C gravel = 0.80
C100 = C * 1.25 (Max. 1.0)

Sub-Drainage Area Runoff Coefficient Calculations

Runoff Coefficient Calculations



Given: Given: Given:
     Area (ha) = 0.10      Area (ha) = 0.13      Area (ha) = 0.12

C = 0.37 C = 0.20 C = 0.20
C (100 YR) = 0.47 C (100 YR) = 0.25 C (100 YR) = 0.25

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Design Event Time (min) Rainfall Intensity 

(mm/hr) Flow (L/s) Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s)

5 141.2 14.9 5 141.2 10.3 5 141.2 9.3

10 104.2 11.0 10 104.2 7.6 10 104.2 6.8

15 83.6 8.8 15 83.6 6.1 15 83.6 5.5

20 70.3 7.4 20 70.3 5.1 20 70.3 4.6

25 60.9 6.4 25 60.9 4.5 25 60.9 4.0

30 53.9 5.7 30 53.9 4.0 30 53.9 3.5

5 242.7 31.9 5 242.7 22.2 5 242.7 19.9

10 178.6 23.5 10 178.6 16.4 10 178.6 14.7

15 142.9 18.8 15 142.9 13.1 15 142.9 11.7

20 120.0 15.8 20 120.0 11.0 20 120.0 9.9

25 103.8 13.7 25 103.8 9.5 25 103.8 9.5

30 91.9 12.1 30 91.9 8.4 30 91.9 7.5

Notes: Notes: Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations. 1. Rainfall intensity calculated using City of Ottawa IDF curve equations. 1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Flow calculated using the Rational Method. Q=2.78CiA 2. Flow calculated using the Rational Method. Q=2.78CiA 2. Flow calculated using the Rational Method. Q=2.78CiA
3. C (100 YR) = C + 25% (Max. 1.0) 3. C (100 YR) = C + 25% (Max. 1.0) 3. C (100 YR) = C + 25% (Max. 1.0)

Given: Given:
     Area (ha) = 0.04      Area (ha) = 0.14

C = 0.20 C = 0.20
C (100 YR) = 0.25 C (100 YR) = 0.25

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Design Event Time (min) Rainfall Intensity 

(mm/hr) Flow (L/s)

5 141.2 3.1 5 141.2 11.2

10 104.2 2.3 10 104.2 8.3

15 83.6 1.8 15 83.6 6.6

20 70.3 1.5 20 70.3 5.6

25 60.9 1.3 25 60.9 4.8

30 53.9 1.2 30 53.9 4.3

5 242.7 6.6 5 242.7 24.1

10 178.6 4.8 10 178.6 17.7

15 142.9 3.9 15 142.9 14.2

20 120.0 3.3 20 120.0 11.9

25 103.8 2.8 25 103.8 9.5

30 91.9 2.5 30 91.9 9.1

Notes: Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations. 1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Flow calculated using the Rational Method. Q=2.78CiA 2. Flow calculated using the Rational Method. Q=2.78CiA
3. C (100 YR) = C + 25% (Max. 1.0) 3. C (100 YR) = C + 25% (Max. 1.0)

5 Year

100 Year

Free Flow Calculations - FF4 (NORTH)

5 Year

100 Year

Free Flow Calculations - FF3 (EAST)

100 Year 100 Year

Free Flow Calculations - FF5 (WEST)

5 Year

100 Year

5 Year 5 Year

Free Flow Calculations - FF1 (CAMPEAU) Free Flow Calculations - FF2 (UPPER CANADA)



Structure Drainage 
Area

Outlet Pipe 
Inv. Elev. (m)

Outlet Pipe 
Diam. (m)

C/L Orifice 
Elev. (m) T/G Elev. (m)

Max. 
Ponding 

Depth (m)

Max. 
Ponding  
Elev. (m)

Max. Head 
(m)

100 Yr. 
Ponding 

Depth (m)

100 Yr. 
Ponding  
Elev. (m)

100 Yr. 
Head (m)

100 Yr. 
Outflow 

(L/s)

Orifice 
Area (m2) 

Orifice 
Diameter 

(mm)
Orifice Type

CB 1 STM1 104.74 0.375 104.93 106.42 0.30 106.72 1.79 90.0 0.024 176.5 Circular, slide
CB 2 STM2 104.64 0.375 104.83 106.32 0.30 106.62 1.79 55.0 0.015 138.0 Circular, slide
CB 3 STM3 104.54 0.375 104.73 106.22 0.30 106.52 1.79 80.0 0.022 166.4 Circular, slide
CB 4 STM4 104.47 0.300 104.62 106.15 0.30 106.45 1.83 40.0 0.011 117.1 Circular, slide
CB 5 STM5 104.74 0.375 104.93 106.42 0.30 106.72 1.79 100.0 0.027 186.1 Circular, slide
CB 6 STM6 104.64 0.375 104.83 106.32 0.30 106.62 1.79 40.0 0.011 117.7 Circular, slide
CB 7 STM7 104.54 0.300 104.69 106.22 0.30 106.52 1.83 30.0 0.008 101.4 Circular, slide
CB 8 STM8 104.24 0.250 104.37 105.92 0.30 106.22 1.86 0.24 106.16 1.80 40.0 0.011 117.7 Circular, slide
CB 9 STM9 105.42 0.250 105.55 107.10 0.10 107.20 1.66 0.00 107.10 1.55 70.0 0.020 161.3 Circular, slide

CB 10 STM10 104.96 0.250 105.09 106.64 0.19 106.83 1.75 0.00 106.64 1.56 80.0 0.023 172.5 Circular, slide
CB 11 STM11 104.38 0.250 104.51 106.06 0.30 106.36 1.86 0.00 106.06 1.56 80.0 0.023 172.5 Circular, slide
CB 12 STM12 105.42 0.250 105.55 107.10 0.10 107.20 1.66 0.00 107.10 1.55 55.0 0.016 143.0 Circular, slide
CB 13 STM13 104.96 0.250 105.09 106.64 0.19 106.83 1.75 0.00 106.64 1.56 80.0 0.023 172.5 Circular, slide
CB 14 STM14 104.38 0.250 104.51 106.06 0.30 106.36 1.86 0.00 106.06 1.56 80.0 0.023 172.5 Circular, slide

DICB 15 STM15 104.67 0.250 104.80 106.42 0.30 106.72 1.93 0.00 106.42 1.63 30.0 0.009 104.5 Circular, slide
DICB 17 STM16 104.75 0.250 104.88 106.50 0.30 106.80 1.93 0.00 106.50 1.63 30.0 0.009 104.5 Circular, slide

Total = 980.0
Notes:
1. Maximum ponding depth is measured from the maximum ponding elevation to the T/G elevation; 100 year ponding depth is measured from the 100 year ponding elevation to the T/G elevation.
2. Maximum head is measured from the maximum ponding elevation to the centreline of orifice elevation; 100 year head is measured from the 100 year ponding elevation to the centreline of orifice elevation.
3. Orifice Area = (Q/1000) / 0.62(2*9.81*H100)^0.5

ICD outflow optimized to eliminate surface ponding for all storm events up to and including the 100 year design event. Orifice diameter calculated using 100 year head; 100 year ponding assumed to occur at structure T/G elevation.

"100 Year El. = Maximum El."
"100 Year El. = Maximum El."

Inlet Control Device Calculations

"100 Year El. = Maximum El."
"100 Year El. = Maximum El."
"100 Year El. = Maximum El."
"100 Year El. = Maximum El."
"100 Year El. = Maximum El."



Given:
     Area (ha) = 0.90 90.0

C = 0.90
C (100 YR) = 1.00 265.3

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 317.9 90.0 227.9 68.4

10 104.2 234.6 90.0 144.6 86.8

15 83.6 188.2 90.0 98.2 88.4

20 70.3 158.2 90.0 68.2 81.8

25 60.9 137.1 90.0 47.1 70.7

30 53.9 121.4 90.0 31.4 56.6

15 142.9 357.5 90.0 267.5 240.8

20 120.0 300.1 90.0 210.1 252.2

25 103.8 259.8 90.0 169.8 254.8

30 91.9 229.9 90.0 139.9 251.8

35 82.6 206.6 90.0 116.6 244.9

40 75.1 188.0 90.0 98.0 235.3

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.63 55.0

C = 0.90
C (100 YR) = 1.00 200.8

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 222.4 55.0 167.4 50.2

10 104.2 164.2 55.0 109.2 65.5

15 83.6 131.6 55.0 76.6 69.0

20 70.3 110.7 55.0 55.7 66.8

25 60.9 95.9 55.0 40.9 61.4

30 53.9 85.0 55.0 30.0 53.9

20 120.0 210.0 55.0 155.0 186.0

25 103.8 181.8 55.0 126.8 190.2

30 91.9 160.8 55.0 105.8 190.5

35 82.6 144.6 55.0 89.6 188.1

40 75.1 131.5 55.0 76.5 183.7

45 69.1 120.9 55.0 65.9 177.9

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Storage Volume Calculations - STM1 (CB 1)

Available Storage Volume (m3) =

5 Year

100 Year

5 Year

100 Year

Available Storage Volume (m3) =

Release Rate (L/s) =

Storage Volume Calculations - STM2 (CB 2)

Release Rate (L/s) =



Given:
     Area (ha) = 0.67 80.0

C = 0.90
C (100 YR) = 1.00 184.7

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 237.0 80.0 157.0 47.1

10 104.2 174.9 80.0 94.9 57.0

15 83.6 140.3 80.0 60.3 54.3

20 70.3 117.9 80.0 37.9 45.5

25 60.9 102.2 80.0 22.2 33.4

30 53.9 90.5 80.0 10.5 19.0

10 178.6 333.1 80.0 253.1 151.9

15 142.9 266.6 80.0 186.6 167.9

20 120.0 223.8 80.0 143.8 172.5

25 103.8 193.7 80.0 113.7 170.6

30 91.9 171.4 80.0 91.4 164.5

35 82.6 154.0 80.0 74.0 155.5

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.44 40.0

C = 0.82
C (100 YR) = 1.00 135.7

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 142.9 40.0 102.9 30.9

10 104.2 105.4 40.0 65.4 39.3

15 83.6 84.6 40.0 44.6 40.1

20 70.3 71.1 40.0 31.1 37.3

25 60.9 61.6 40.0 21.6 32.4

30 53.9 54.6 40.0 14.6 26.2

15 142.9 175.5 40.0 135.5 122.0

20 120.0 147.3 40.0 107.3 128.8

25 103.8 127.6 40.0 87.6 131.4

30 91.9 112.9 40.0 72.9 131.1

35 82.6 101.4 40.0 61.4 129.0

40 75.1 92.3 40.0 52.3 125.5

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Storage Volume Calculations - STM3 (CB 3)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM4 (CB 4)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year



Given:
     Area (ha) = 0.94 100.0

C = 0.90
C (100 YR) = 1.00 269.7

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 332.8 100.0 232.8 69.9

10 104.2 245.6 100.0 145.6 87.4

15 83.6 197.0 100.0 97.0 87.3

20 70.3 165.6 100.0 65.6 78.7

25 60.9 143.6 100.0 43.6 65.3

30 53.9 127.1 100.0 27.1 48.8

15 142.9 374.3 100.0 274.3 246.9

20 120.0 314.2 100.0 214.2 257.1

25 103.8 272.0 100.0 172.0 258.0

30 91.9 240.6 100.0 140.6 253.2

35 82.6 216.3 100.0 116.3 244.3

40 75.1 196.8 100.0 96.8 232.4

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.61 40.0

C = 0.90
C (100 YR) = 1.00 221.7

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

10 104.2 158.4 40.0 118.4 71.0

15 83.6 127.0 40.0 87.0 78.3

20 70.3 106.8 40.0 66.8 80.2

25 60.9 92.6 40.0 52.6 78.9

30 53.9 82.0 40.0 42.0 75.6

35 48.5 73.8 40.0 33.8 70.9

25 103.8 175.4 40.0 135.4 203.2

30 91.9 155.2 40.0 115.2 207.4

35 82.6 139.5 40.0 99.5 209.0

40 75.1 126.9 40.0 86.9 208.7

45 69.1 116.6 40.0 76.6 207.0

50 64.0 108.0 40.0 68.0 204.1

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM5 (CB 5)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM6 (CB 6)



Given:
     Area (ha) = 0.54 30.0

C = 0.90
C (100 YR) = 1.00 200.5

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

15 83.6 112.6 30.0 82.6 74.4

20 70.3 94.7 30.0 64.7 77.6

25 60.9 82.1 30.0 52.1 78.1

30 53.9 72.7 30.0 42.7 76.9

35 48.5 65.4 30.0 35.4 74.4

40 44.2 59.6 30.0 29.6 71.0

35 82.6 123.7 30.0 93.7 196.8

40 75.1 112.6 30.0 82.6 198.1

45 69.1 103.4 30.0 73.4 198.3

50 64.0 95.8 30.0 65.8 197.4

55 59.6 89.3 30.0 59.3 195.7

60 55.9 83.7 30.0 53.7 193.4

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.31 40.0

C = 0.63
C (100 YR) = 0.78 92.2

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 77.0 40.0 37.0 11.1

10 104.2 56.8 40.0 16.8 10.1

15 83.6 45.6 40.0 5.6 5.0

20 70.3 38.3 40.0 -1.7 -2.0

25 60.9 33.2 40.0 -6.8 -10.2

30 53.9 29.4 40.0 -10.6 -19.1

5 242.7 165.4 40.0 125.4 37.6

10 178.6 121.7 40.0 81.7 49.0

15 142.9 97.4 40.0 57.4 51.6

20 120.0 81.7 40.0 41.7 50.1

25 103.8 70.8 40.0 30.8 46.2

30 91.9 62.6 40.0 22.6 40.7

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

5 Year

100 Year

100 Year

Storage Volume Calculations - STM8 (CB 8)

Release Rate (L/s) =

Available Storage Volume (m3) =

Storage Volume Calculations - STM7 (CB 7)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year



Given:
     Area (ha) = 0.10 70.0

C = 0.85
C (100 YR) = 1.00 3.7

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 31.7 70.0 -38.3 -11.5

10 104.2 23.4 70.0 -46.6 -28.0

15 83.6 18.8 70.0 -51.2 -46.1

20 70.3 15.8 70.0 -54.2 -65.1

25 60.9 13.7 70.0 -56.3 -84.5

30 53.9 12.1 70.0 -57.9 -104.2

5 242.7 64.3 70.0 -5.7 -1.7

10 178.6 47.3 70.0 -22.7 -13.6

15 142.9 37.8 70.0 -32.2 -28.9

20 120.0 31.8 70.0 -38.2 -45.9

25 103.8 27.5 70.0 -42.5 -63.8

30 91.9 24.3 70.0 -45.7 -82.2

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.11 80.0

C = 0.79
C (100 YR) = 0.99 16.6

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 35.6 80.0 -44.4 -13.3

10 104.2 26.2 80.0 -53.8 -32.3

15 83.6 21.0 80.0 -59.0 -53.1

20 70.3 17.7 80.0 -62.3 -74.8

25 60.9 15.3 80.0 -64.7 -97.0

30 53.9 13.6 80.0 -66.4 -119.6

5 242.7 76.4 80.0 -3.6 -1.1

10 178.6 56.2 80.0 -23.8 -14.3

15 142.9 45.0 80.0 -35.0 -31.5

20 120.0 37.8 80.0 -42.2 -50.7

25 103.8 32.7 80.0 -47.3 -71.0

30 91.9 28.9 80.0 -51.1 -91.9

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Storage Volume Calculations - STM9 (CB 9)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM10 (CB 10)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year



Given:
     Area (ha) = 0.12 80.0

C = 0.70
C (100 YR) = 0.88 66.9

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 31.8 80.0 -48.2 -14.5

10 104.2 23.4 80.0 -56.6 -33.9

15 83.6 18.8 80.0 -61.2 -55.1

20 70.3 15.8 80.0 -64.2 -77.0

25 60.9 13.7 80.0 -66.3 -99.4

30 53.9 12.1 80.0 -67.9 -122.2

5 242.7 68.3 80.0 -11.7 -3.5

10 178.6 50.2 80.0 -29.8 -17.9

15 142.9 40.2 80.0 -39.8 -35.8

20 120.0 33.7 80.0 -46.3 -55.5

25 103.8 29.2 80.0 -50.8 -76.2

30 91.9 25.8 80.0 -54.2 -97.5

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.08 55.0

C = 0.89
C (100 YR) = 1.00 4.6

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 28.3 55.0 -26.7 -8.0

10 104.2 20.9 55.0 -34.1 -20.5

15 83.6 16.8 55.0 -38.2 -34.4

20 70.3 14.1 55.0 -40.9 -49.1

25 60.9 12.2 55.0 -42.8 -64.2

30 53.9 10.8 55.0 -44.2 -79.5

5 242.7 54.5 55.0 -0.5 -0.2

10 178.6 40.1 55.0 -14.9 -8.9

15 142.9 32.1 55.0 -22.9 -20.6

20 120.0 26.9 55.0 -28.1 -33.7

25 103.8 23.3 55.0 -31.7 -47.5

30 91.9 20.6 55.0 -34.4 -61.9

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Storage Volume Calculations - STM11 (CB 11)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM12 (CB 12)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year



Given:
     Area (ha) = 0.11 80.0

C = 0.79
C (100 YR) = 0.99 16.6

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 35.5 80.0 -44.5 -13.4

10 104.2 26.2 80.0 -53.8 -32.3

15 83.6 21.0 80.0 -59.0 -53.1

20 70.3 17.7 80.0 -62.3 -74.8

25 60.9 15.3 80.0 -64.7 -97.0

30 53.9 13.6 80.0 -66.4 -119.6

5 242.7 76.3 80.0 -3.7 -1.1

10 178.6 56.1 80.0 -23.9 -14.3

15 142.9 44.9 80.0 -35.1 -31.6

20 120.0 37.7 80.0 -42.3 -50.8

25 103.8 32.6 80.0 -47.4 -71.1

30 91.9 28.9 80.0 -51.1 -92.0

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.10 80.0

C = 0.81
C (100 YR) = 1.00 66.7

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)

5 141.2 30.3 80.0 -49.7 -14.9

10 104.2 22.3 80.0 -57.7 -34.6

15 83.6 17.9 80.0 -62.1 -55.9

20 70.3 15.1 80.0 -64.9 -77.9

25 60.9 13.1 80.0 -66.9 -100.4

30 53.9 11.6 80.0 -68.4 -123.2

5 242.7 64.3 80.0 -15.7 -4.7

10 178.6 47.3 80.0 -32.7 -19.6

15 142.9 37.9 80.0 -42.1 -37.9

20 120.0 31.8 80.0 -48.2 -57.9

25 103.8 27.5 80.0 -52.5 -78.7

30 91.9 24.3 80.0 -55.7 -100.2

Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Storage Volume Calculations - STM13 (CB 13)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

5 Year

100 Year

100 Year

Storage Volume Calculations - STM14 (CB 14)

Release Rate (L/s) =

Available Storage Volume (m3) =



Given:
     Area (ha) = 0.07 30.0

C = 0.26
C (100 YR) = 0.32 18.3

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage Required 

(m3)

5 141.2 7.4 30.0 -22.6 -6.8

10 104.2 5.5 30.0 -24.5 -14.7

15 83.6 4.4 30.0 -25.6 -23.0

20 70.3 3.7 30.0 -26.3 -31.6

25 60.9 3.2 30.0 -26.8 -40.2

30 53.9 2.8 30.0 -27.2 -48.9

5 242.7 15.9 30.0 -14.1 -4.2

10 178.6 11.7 30.0 -18.3 -11.0

15 142.9 9.4 30.0 -20.6 -18.5

20 120.0 7.9 30.0 -22.1 -26.5

25 103.8 6.8 30.0 -23.2 -34.8

30 91.9 6.0 30.0 -24.0 -43.1
Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.07 30.0

C = 0.27
C (100 YR) = 0.34 16.0

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage Required 

(m3)

5 141.2 6.9 30.0 -23.1 -6.9

10 104.2 5.1 30.0 -24.9 -15.0

15 83.6 4.1 30.0 -25.9 -23.3

20 70.3 3.4 30.0 -26.6 -31.9

25 60.9 3.0 30.0 -27.0 -40.6

30 53.9 2.6 30.0 -27.4 -49.3

5 242.7 14.7 30.0 -15.3 -4.6

10 178.6 10.8 30.0 -19.2 -11.5

15 142.9 8.7 30.0 -21.3 -19.2

20 120.0 7.3 30.0 -22.7 -27.3

25 103.8 6.3 30.0 -23.7 -35.5

30 91.9 5.6 30.0 -24.4 -44.0
Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0)

100 Year

Storage Volume Calculations - STM17 (DICB 17)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM15 + STM16 (DICB 15)



Given: Given:
     Area (ha) = 0.06 2.3      Area (ha) = 0.66 26.2

C = 0.90 C = 0.90
C (100 YR) = 1.00 n/a C (100 YR) = 1.00 n/a

Design Event Time (min) Rainfall Intensity 
(mm/hr) Flow (L/s) Release Rate 

(L/s)
Net Runoff to be 

Stored (L/s)
Storage 

Required (m3)
Design Event Time (min) Rainfall Intensity 

(mm/hr) Flow (L/s) Release Rate 
(L/s)

Net Runoff to be 
Stored (L/s)

Storage 
Required (m3)

25 60.9 8.7 2.3 6.4 9.6 25 60.9 99.9 26.2 73.6 110.5

30 53.9 7.7 2.3 5.4 9.7 30 53.9 88.4 26.2 62.2 112.0

35 48.5 6.9 2.3 4.6 9.7 35 48.5 79.6 26.2 53.3 112.0

40 44.2 6.3 2.3 4.0 9.6 40 44.2 72.5 26.2 46.2 111.0

45 40.6 5.8 2.3 3.5 9.5 45 40.6 66.6 26.2 40.4 109.1

50 37.7 5.4 2.3 3.1 9.3 50 37.7 61.7 26.2 35.5 106.6

50 64.0 10.1 2.3 7.8 23.5 50 64.0 116.5 26.2 90.3 270.9

55 59.6 9.4 2.3 7.2 23.6 55 59.6 108.6 26.2 82.4 272.0

60 55.9 8.8 2.3 6.6 23.6 60 55.9 101.8 26.2 75.6 272.2

65 52.6 8.3 2.3 6.1 23.6 65 52.6 95.9 26.2 69.7 271.8

70 49.8 7.9 2.3 5.6 23.5 70 49.8 90.7 26.2 64.5 270.9

75 47.3 7.5 2.3 5.2 23.4 75 47.3 86.1 26.2 59.9 269.5
Notes: Notes:
1. Rainfall intensity calculated using City of Ottawa IDF curve equations. 1. Rainfall intensity calculated using City of Ottawa IDF curve equations.
2. Available storage volume calculated using Civil3D by Autodesk. 2. Available storage volume calculated using Civil3D by Autodesk.
3. Flow calculated using the Rational Method. Q=2.78CiA 3. Flow calculated using the Rational Method. Q=2.78CiA
4. C (100 YR) = C + 25% (Max. 1.0) 4. C (100 YR) = C + 25% (Max. 1.0)
5. Roof release rate based on assumed roof drain rate of 40 L/s/ha. 5. Roof release rate based on assumed roof drain rate of 40 L/s/ha.
6. Available roof storage volume to be confirmed by others. 6. Available roof storage volume to be confirmed by others.

5 Year

100 Year

Storage Volume Calculations - STM18 (ROOF 1)

Release Rate*5 (L/s) =

Available Storage Volume*6 (m3) =

100 Year

Storage Volume Calculations - STM19 (ROOF 2)

Release Rate*5 (L/s) =

Available Storage Volume*6 (m3) =

5 Year



HYDRAULIC GRADE LINE COMPUTATION FORM

Do Qo Lo Vo Vo
2/2g Sfo Hf

m m m m m/m m m m2 m m3/s m m/s m m/m m degrees m m m m m m m m

EX101 200 101.98 101.86 102.89 102.77 0.0060 103.57 0.914 0.66 0.23 1.3476 20.0 2.05 0.22 0.0051 0.102 50 0.0989 103.79 103.99 103.57 103.77 105.93 0.88 2.16
200 205 102.19 102.04 103.10 102.95 0.0050 103.77 0.914 0.66 0.23 1.2194 30.1 1.86 0.18 0.0042 0.126 90 0.2325 103.95 104.31 103.77 104.13 106.10 1.03 1.97
205 201 102.64 102.34 103.40 103.10 0.0044 104.13 0.762 0.46 0.19 0.7310 68.0 1.60 0.13 0.0040 0.269 0 0.0026 104.26 104.53 104.13 104.40 106.21 1.00 1.81
201 202 102.90 102.67 103.66 103.43 0.0037 104.40 0.762 0.46 0.19 0.6348 62.3 1.39 0.10 0.0030 0.186 0 0.0020 104.50 104.69 104.40 104.59 106.37 0.93 1.78
202 203 103.29 102.96 104.05 103.72 0.0035 104.59 0.762 0.46 0.19 0.6428 93.0 1.41 0.10 0.0031 0.285 90 0.1337 104.69 105.11 104.59 105.01 106.43 0.96 1.42
203 204 103.76 103.32 104.52 104.08 0.0029 105.01 0.762 0.46 0.19 0.5874 150.0 1.29 0.08 0.0026 0.384 0 0.0017 105.09 105.48 105.01 105.39 106.34 0.87 0.95

EX101 200 101.98 101.86 102.89 102.77 0.0060 103.57 0.914 0.66 0.23 1.344 20.0 2.05 0.21 0.0051 0.101 50 0.0984 103.78 103.98 103.57 103.77 105.93 0.88 2.16
200 205 102.19 102.04 103.10 102.95 0.0050 103.77 0.914 0.66 0.23 1.216 30.1 1.85 0.18 0.0042 0.125 90 0.2310 103.94 104.30 103.77 104.13 106.10 1.02 1.97
205 201 102.64 102.34 103.40 103.10 0.0045 104.13 0.762 0.46 0.19 0.720 70.8 1.58 0.13 0.0038 0.272 0 0.0025 104.25 104.53 104.13 104.40 106.21 0.98 1.81
201 208 104.98 103.24 105.28 103.54 4.0000 104.40 0.299 0.07 0.07 0.109 43.5 1.55 0.12 0.0128 0.559 90 0.1613 104.52 105.24 104.40 105.12 106.37 -0.16 1.25
208 BLDG 105.50 105.04 105.75 105.29 3.9700 105.12 0.252 0.05 0.06 0.015 11.6 0.30 0.00 0.0006 0.007 30 0.0010 105.13 105.13 105.12 105.13 107.85 -0.62 2.72

EX101 200 101.98 101.86 102.89 102.77 0.0060 103.57 0.914 0.66 0.23 1.344 20.0 2.05 0.21 0.0051 0.101 50 0.0984 103.78 103.98 103.57 103.77 105.93 0.88 2.16
200 205 102.19 102.04 103.10 102.95 0.0050 103.77 0.914 0.66 0.23 1.216 30.1 1.85 0.18 0.0042 0.125 90 0.2310 103.94 104.30 103.77 104.13 106.10 1.02 1.97
205 206 102.93 102.42 103.62 103.11 0.0055 104.13 0.686 0.37 0.17 0.572 92.9 1.55 0.12 0.0042 0.395 90 0.1612 104.25 104.80 104.13 104.68 106.21 1.07 1.53
206 207 103.78 102.96 104.47 103.65 0.0055 104.68 0.686 0.37 0.17 0.550 150.0 1.49 0.11 0.0039 0.589 0 0.0023 104.79 105.39 104.68 105.27 106.33 0.81 1.06

EX101 200 101.98 101.86 102.89 102.77 0.0060 103.57 0.914 0.66 0.23 1.347 20.0 2.05 0.21 0.0051 0.102 50 0.0989 103.78 103.99 103.57 103.77 105.93 0.88 2.16
200 304

Notes: Designed: Project:
1. From "Sewer Bend Loss Coefficient Design Chart", Appendix 6-B, City of Ottawa Sewer Design Guidelines, 2004 BLM Maritime-Ontario Distribution Warehouse

Checked: Location:
8800 Campeau Drive, KWBP, Ottawa, ON

Dwg. Reference: Project No.: Date: Page
20027 November 1st, 2020 1 of 1

From "Sewer Bend Loss Coefficient Design Chart", Appendix 6-B, City of Ottawa Sewer Design Guidelines, 2004

Deflection 
Angle

Bend Loss 
Coefficient

0 0.02
30 0.22
50 0.46
90 1.32

Ground 
Elev.

Friction 
Slope

Friction 
Loss Angle of 

Deflection at 
U/S MH

Surcharge 
Depth

Free
Board

Hydraulic 
Loss at MH*1 EGLo EGLi HGLo HGLiArea Hydraulic 

Radius

5 Year 
Peak Flow Length Velocity Velocity 

Head

HGL is contained within storm sewer

From Manhole To Manhole U/S Invert D/S Invert U/S 
Obvert

D/S 
Obvert Slope TW

Diameter
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