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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 
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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. 
 
Pre-consultation notes from the City of Ottawa have been provided in Appendix A for 
reference. 

 
 
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 59 ‘day cab’ tractor parking spaces. A third four lane entrance 
connection will provide access to the warehouse building. 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) 

• 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, occupancy and 
ground floor area, the required fire flow is 8,000 Lpm (133 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 roof 
flows provided by the Mechanical Engineer (refer to roof flow correspondence in Appendix 
F). In the event that infiltration into the surrounding soil is not being achieved (i.e. fine sediment 
accumulation or abnormally high groundwater table), stormwater would bypass through the 
infiltration gallery via the proposed storm pipes and outlet to the storm sewer system at 
downstream STMMH 200 without impacting any on-site infrastructure. In the event of a 
blockage within the infiltration gallery, a 375 mm diameter overflow/ bypass pipe has also been 
provided above the top of the storage media. The overflow/ bypass pipe has been designed 
to have capacity to convey the fixed flow from the roof area and would convey drainage directly 
from STMMH 303 to STMMH 304 if a blockage were to occur. 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 Figure 3 – Roof Drainage Area Plan and 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: 
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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 
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 collected by multiple roof drains and conveyed by the 
internal building plumbing to the secondary storm sewer system (refer to Section 6.0 – Storm 
Servicing) to the proposed infiltration gallery (refer to Section 7.5 – Infiltration) located in 
the parking lot area. The mechanical design has utilized a conventional drained roof with no 
flow controls, therefore, the building roofs have been analyzed as free flow areas. Refer to the 
Flow Control Roof Drainage Declaration in Appendix F. 
 
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 north and to the west. These free flow areas 
must be accounted for in the overall release rate for the site. Select drainage areas must be 
“overcontrolled” in order to compensate for the “uncontrolled” areas. As a result, surface 
ponding will occur during the 2 year design event for some drainage areas. The areas where 
2 year surface ponding will occur have been limited to areas subject transport truck traffic only. 
The drawdown times (i.e. time until no surface ponding) for the 2 year ponding areas have 
been estimated to be between 4.5 and 10.2 minutes. Refer to the complete 2 year drawdown 
time calculations provided in Appendix F for more details. 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 105 

STM2 60 

STM3 80 

STM4 55 

STM5 105 

STM6 60 

STM7 60 

STM8 30 

STM9 55 

STM10 30 

STM11 25 

STM12 40 

STM13 30 

STM14 25 

STM15 + STM16 20 

STM17 20 

STM18 (ROOF 1) 28.2*1 

STM19 (ROOF 2) 325.3*1 

FF1 (CAMPEAU) 23.2 

FF2 (UPPER CANADA) 16.4 

FF3 (NORTH) 17.7 

FF4 (WEST) 14.7 

Total = 1225.5 

Allowable*2 = 1230.0 

Δ = 4.5 

Notes: 
1. Roof areas are assumed to be free flow. 
2. Allowable release rate as per IBI Report. 

 
As noted in Table 4 above, the 100 year outflow from the subject site of 1225.5 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 
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. 
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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 234.2 265.3 

STM2 182.7 200.8 

STM3 172.5 184.7 

STM4 110.8 122.2 

STM5 260.1 269.7 

STM6 180.0 180.2 

STM7 143.6 146.1 

STM8 72.2 78.1 

STM9 2.8 3.7 

STM10 15.7 16.6 

STM11 15.1 15.7 

STM12 4.3 4.6 

STM13 15.7 16.6 

STM14 13.4 15.7 

STM15 + STM16 0.0*4 0.0*4 

STM17 0.0*4 0.0*4 

STM17 (ROOF 1) 0.0 0.0 

STM18 (ROOF 2) 0.0 0.0 

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 1520 

Notes: 
1. Required storage volume of 780 m3 as per IBI Report. 
2. Provide storage volumes calculated using Civil3D by Autodesk. 
3. Provided storage volumes include surface storage only (i.e. no pipe storage). 
4. Areas experience no surface ponding during the 100 year event, therefore, no provided 

surface storage has been considered although surface storage is available. 

 
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 



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

 
Project No. 20027 Page 9    January 2022 

drainage areas 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 (i.e. 70 to 100 mm/year + 25%). 
 
Drainage from the roof areas will be captured by multiple roof drains (designed by Mechanical 
Engineer with no flow controls, refer to Flow Control Roof Drainage Declaration in Appendix 
E) 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 = 897.0 m2 (69.0 m length x 13.0 m width) 
 
Infiltration Gallery Depth = 0.60 m (measured from header invert to gallery bottom) 
 

 Infiltration Gallery Storage Media Porosity = 0.40 (50 mm diameter clear stone) 
 
 Provided Storage Volume = (897.0 m2) x (0.6 m) x (0.40) = 215.3 m3 
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As calculated above, the proposed infiltration gallery has been designed to provide 215.3 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 0.85 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 (Table 6 
– Estimated Percolation Rates), the native soil percolation time (T) for the subject site has 
been field verified to be 6 to 10 mins/cm. Refer to relevant percolation rate and borehole 
information provided in Appendix E. The infiltration rate can then be calculated as the inverse 
of the percolation time (i.e. infiltration rate = 1/T). 
 
6 mins/cm x (1/ 60 mins/hr) x (1/ 10 mm/cm) = 0.01 hr/mm 
10 mins/cm x (1/ 60 mins/hr) x (1/ 10 mm/cm) = 0.017 hr/mm 
Infiltration Ratemax = 1 / 0.01 = 100 mm/hr 
Infiltration Ratemin = 1 / 0.017 = 60 mm/hr 
Infiltration Rateavg = 80 mm/hr 
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To account for potential reductions in soil permeability a safety correction factor must be 
incorporated to determine the design infiltration rate to be used in calculations. Since the soil 
profile is continuous at the location of the proposed infiltration gallery, a safety correction factor 
of 2.5 is applicable (source: wiki.sustainabletechnologies.ca/infiltration). 
 
Design Infiltration Rate = 80 / 2.5 = 32 mm/hr 
 
dmax = (32 mm/hr) x (48 hrs) / 0.40 = 3840 mm = 3.84 m 
 
The proposed infiltration gallery depth of 0.6 m is less than the maximum allowable depth of 
3.84 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. 
 
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 (0.40 for clear stone) 
 
A = (198.84 m3) / (0.6 m x 0.40) = 828.5 m2 

 
The proposed infiltration gallery footprint area of 897.0 m2 is more than the required footprint 
area of 828.5 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.  
 
Groundwater: 
 
For optimal performance of infiltration practices, a minimum separation of 1.0 metre between 
the bottom of the infiltration facility and the seasonal high groundwater table is desired. As 
detailed in the Geotechnical Investigation and Geotechnical Response to City Comments 
Memorandums (prepared by Paterson Group and provided in Appendix E), pre-development 
groundwater levels were measured periodically throughout spring months at the on-site 
monitoring well constructed at BH 1-21 as well as within the piezometers installed in the other 
on-site boreholes. The seasonally high groundwater was generally encountered at elevations 
ranging from 105.20 to 106.00 m. It is anticipated that the elevated groundwater levels 
observed within the boreholes have been influenced by surface water collected within the on-
site drainage ditches which have no proper outlet. It should be further noted that any perched 
pre-development groundwater will be pumped out of the open excavations during construction 
to enable proper compaction of the bedding layers and installation of the service pipes and 
infiltration gallery. The dewatering work during construction is expected to remove the perched 
water within the subject site.  
 
The elevation of the post-development long-term water table may not be accurately predicted 
in areas outside of the radius of influence of permanent structures and site servicing. However, 
based on the proximity of the proposed infiltration gallery to the storm sewer and the hydraulic 
conductivity of the silty sand to sandy silt encountered across the subject site, it is anticipated 
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that the long-term groundwater table across the subject site will be lowered to the approximate 
invert elevation of the storm sewer along the adjacent section of Upper Canada Street which 
ranges from approximately 101.20 m to 100.90 m. This groundwater lowering condition has 
been observed at several developed blocks within the KWBP in areas of similar soil conditions 
(refer to Geotechnical Response to City Comments Memorandums in Appendix E). 
 
The bottom of the proposed infiltration facility is set at an elevation of 103.54 m, which is 
greater than 1.0 metre from the expected long-term water table elevation of 101.20 m to 100.90 
m. Therefore, sufficient separation between the bottom of the storage media and the 
groundwater table will be provided in keeping with current infiltration design standards. It 
should be noted that the function of an infiltration gallery may be limited during seasonal high 
groundwater conditions, however, the infiltration practice is still feasible during the remainder 
of the year when groundwater levels are lower.  
 
Overflow/ Bypass 
 
In the event that infiltration into the surrounding soil is not being achieved (i.e. fine sediment 
accumulation or abnormally high groundwater table), stormwater would bypass through the 
infiltration gallery via the proposed storm pipes and outlet to the storm sewer system at 
downstream STMMH 200 without impacting any on-site infrastructure. In the event of a 
blockage within the infiltration gallery, a 375 mm diameter overflow/ bypass pipe has been 
provided above the top of the storage media. The overflow/ bypass pipe has also been 
designed to have capacity to convey the fixed flow from the roof area and would convey 
drainage directly from STMMH 303 to STMMH 304 if a blockage were to occur (refer to the 
infiltration gallery storm sewer design sheet in Appendix F). As previously noted in Section 
6.0, the storm sewer downstream of STMMH 200 has been designed to have capacity to 
convey the full 5 year peak flow from the roof area in the event that an overflow does occur. 
 
Bedrock 
 
Based on the available geological mapping, bedrock is expected at a depth of 5 m to 15 m 
below the existing ground surface. In addition, practical refusal to dynamic cone penetration 
testing was encountered in boreholes BH 2-21 and BH 1 (2014) at geodetic elevations of 98.46 
and 97.38 m, respectively. Given that the bottom of the proposed infiltration facility is set at an 
elevation of 103.54 m, over 1.0 metre separation to bedrock will be provided in accordance 
with design standards. Refer to Geotechnical Response to City Comments Memorandum in 
Appendix E. 
 
The overall design of the infiltration gallery as it relates to the design infiltration rate, factor of 
safety and site constraints should be reviewed by the Geotechnical Consultant prior to 
construction. 
 
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. 
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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 
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. 
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• 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 
and stormwater management designs will be achieved by implementing the following key 
features: 
 

• Domestic water supply will be provided by a 200 mm diameter watermain connection 
to the existing 250 mm diameter watermain on Campeau Drive. 

• Water supply for fire protection will be provided by a proposed on-site hydrant. 

• Sanitary flows will be conveyed to the existing 250 mm diameter sanitary sewer on 
Campeau Drive via a proposed 200 mm diameter sanitary sewer. 

• Stormwater runoff (minor system) will be conveyed by the proposed storm sewer 
system to EXMH101 on Campeau Drive. 

• Stormwater outflows for all storm events up to and including the 100 year design storm 
will be controlled in accordance with the IBI Report. 

• On-site storage will be provided for all storm events up to and including the 100 year 
design storm event. 

• Major overland flows will be conveyed to Campeau Drive. 

• A proposed infiltration gallery, fed by roof drains, will be utilized to meet the infiltration 
targets for the site. 

• Quality control will be provided by the existing Pond 6 West Facility. 

• Erosion and sediment control measures will be implemented prior to construction and 
maintained until vegetation has been re-established in disturbed areas. 
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Appendix A 
 
Pre-Consultation Notes 
 
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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Jill Sparling

From: David McRobie
Sent: September-28-20 10:44 AM
To: Jill Sparling
Subject: FW: Pre-Consultation Follow-Up: Maritime Ontario (Kanata West Business Park)
Attachments: Pre-con Applicant’s Study and Plan Identification List.pdf

Her name is Laurel McCreight. 
 
David McRobie FRAIC OAA OAQ AAA 
President 

 

Suite 100, 66 Queen Street 
Ottawa, Ontario  K1P 5C6 
T. 613‐238‐2072  ext. 222 
C. 613‐979‐2072 
mcrobie@mcrobie.com 
www.mcrobie.com 

 

From: Derek Howe <derek.howe@taggart.ca>  
Sent: September‐25‐20 10:39 AM 
To: David McRobie <McRobie@mcrobie.com> 
Subject: FW: Pre‐Consultation Follow‐Up: Maritime Ontario (Kanata West Business Park) 
 
This is who you should request – she is really good. 
Derek 
 

From: McCreight, Laurel <Laurel.McCreight@ottawa.ca>  
Sent: October 23, 2019 10:51 AM 
To: dplumb@realinc‐scs.com; dplumb.can@gmail.com 
Cc: Derek Howe <derek.howe@taggart.ca>; Emily McGirr <emily.mcgirr@taggart.ca> 
Subject: Pre‐Consultation Follow‐Up: Maritime Ontario (Kanata West Business Park) 
 
Hi David, 
 
Please refer to the below regarding the Pre‐Application Consultation Meeting held on Thursday October 17, 2019 for 
the property at the far west end of the Kanata West Business Park north of Campeau Drive for a Site Plan Control 
Application for Maritime Ontario (warehouse and office).  I have also attached the required Plans & Study List for 
application submission. 
 
Below are staff’s preliminary comments based on the information available at the time of pre‐consultation meeting:  

 
Planning / Urban Design 

 Phase 5 of the Kanata West Business Park must be registered prior to receiving site plan approval. 
o An address will be assigned as part of the subdivision registration. 

 Emphasis on landscaping along the street edge to provide a green buffer to the parking lot will be important.  

 Pedestrian circulation on site from parking areas to the buildings should be clearly defined.  
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 Please include sidewalks along the frontage of the site. 

 Examples of similar developments (Moncton and Brampton) as discussed in the meeting are welcome examples 
of the level of detail and attention to landscaping, site layout and building design.  

 
Engineering 

 The Stormwater Management Criteria for the subject site is to be in accordance with Kanata West Business Park 
Phase 5 Design Brief, prepared by IBI Group (latest revision). The Phase 5 registration documents are currently 
under review by the City of Ottawa. Flows to the storm sewer in excess of the allocated storm release rate, up 
to and including the 100‐year storm event, must be detained on site. 

 The sanitary sewer release rate for the subject site is to be in accordance with Kanata West Business Park Phase 
5 Design Brief, prepared by IBI Group (latest revision). 

 Proposed connection locations for sanitary and storm services are to be in accordance with Kanata West 
Business Park Phase 5 Design Brief, prepared by IBI Group (latest revision 

 Provide the following information for water main boundary conditions: 
1. Location map with water service connection location 
2. Average daily demand (l/s) 
3. Maximum daily demand (l/s) 
4. Maximum hourly demand (l/s) 
5. Fire flow demand (provide fire detailed flow calculations based on the fire underwriters survey method)
6. If you are proposing any exterior light fixtures, all must be included and approved as part of the site 

plan approval. Therefore, the lights must be clearly identified by make, model and part number. All 
external light fixtures must meet the criteria for full cut‐off classification as recognized by the 
Illuminating Engineering Society of North America (IESNA or IES), and must result in minimal light 
spillage onto adjacent properties (as a guideline, 0.5 fc is normally the maximum allowable spillage). In 
order to satisfy these criteria, the applicant must provide certification from an acceptable professional 
engineer. The location of all exterior fixtures, a table showing the fixture types (including make, model, 
part number), and the mounting heights must be included on a plan. 

 An MECP Environmental Compliance Approval (Industrial Sewage Works) will be required for the proposed 

development assuming “storage of goods or materials” will occur at the proposed warehouse.  

 
Please contact Infrastructure Project Manager, Julie Candow for follow‐up questions. 
 
Transportation 

 Follow Traffic Impact Assessment Guidelines 
o Screening form to start, full Traffic Impact Assessment if any of the triggers on the screening form are 

satisfied.   
o Start this process asap. The application will not be deemed complete until the submission of the draft 

step 1‐4, including the functional draft RMA package (if applicable) and/or monitoring report (if 
applicable). 

 It would be beneficial if the TIA forecasting includes reference to existing Bantree site in terms of site generated 
traffic.  

 Corner triangles as per OP Annex 1 ‐ Road Classification and Rights‐of‐Way at the following locations on the final 
plan will be required (measure on the property line/ROW protected line; no structure above or below this 
triangle): 

o Local Road to Local Road: 3 m x 3 m 

 Sight triangle as per Zoning by‐law is 6 m x 6 m (measure on the curb line). 

 Based upon TAC (Figure 8.8.2), the minimum corner clearance for a local road is 15m.  

 Review the Private Approach By‐law to define: 
o The number of accesses (based upon frontage size); 
o The allowable width of private approach (desired max. 9m, exception can be granted for “transport 

loading areas”); 
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o The required distance between private approaches (min. 9 m). 

 Consider separating heavy vehicles and passenger vehicles on site and at accesses. 

 On site plan: 
o Show all details of the roads abutting the site up to and including the opposite curb; include such items 

as pavement markings, accesses and/or sidewalks. 
o Turning templates will be required for all accesses showing the largest vehicle to access the site; 

required for internal movements and at all access (entering and exiting and going in both directions). 
o Show all curb radii measurements; ensure that all curb radii are reduced as much as possible 
o Show lane/aisle widths. 
o Provide dedicated pedestrian paths. 
o Sidewalk is to be provided along the site frontages and continuous across accesses as per City 

Specification 7.1. 
o Grey out any area that will not be impacted by this application. 
 

Please contact Transportation Project Manager, Josiane Gervais for follow‐up questions. 
 
Other 

Please refer to the links to “Guide to preparing studies and plans” and fees for general information. Additional 
information is available related to building permits, development charges, and the Accessibility Design Standards. Be 
aware that other fees and permits may be required, outside of the development review process. You may obtain 
background drawings by contacting informationcentre@ottawa.ca. 
 
These pre‐consultation comments are valid for one year. If you submit a development application(s) after this time, you 
may be required to meet for another pre‐consultation meeting and/or the submission requirements may change. You 
are as well encouraged to contact us for a follow‐up meeting if the plan/concept will be further refined.  
 
Please do not hesitate to contact me if you have any questions. 
 
Regards, 
Laurel 
 
Laurel McCreight MCIP, RPP 
Planner 
Development Review West 
Urbaniste 
Examen des demandes d'aménagement ouest 
 
City of Ottawa | Ville d'Ottawa 

613.580.2424 ext./poste 16587  
ottawa.ca/planning  / ottawa.ca/urbanisme 
 
'  

This e‐mail originates from the City of Ottawa e‐mail system. Any distribution, use or copying of this e‐mail or the 
information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation ou 
reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire prévu est 
interdite. Je vous remercie de votre collaboration. 

'  
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Appendix C 
 
KWBP Figure 4 – Water Distribution 
Plan (prepared by IBI Group) 
 
Boundary Conditions 
 
Boundary Condition Model 
 
FUS Long Form 
 
Water Model Outputs 
 
Watermain Design Sheet 
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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.  



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 142.3 Length-Height factor 284.6 m.Storeys

South Side 52.7 Length-Height factor 105.4 m.Storeys

West Side 142.3 Length-Height factor 284.6 m.Storeys

7130
Square Feet (ft2) 0.09290304
Square Metres (m2) 1
Hectares (ha) 10,000

4
Obtain Required Fire 

Flow Without 
Reductions

12000

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%

8000
133.333333

2
960

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

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

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

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:

7702

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

2400

12000

5.2
Choose Reduction 
Due to Presence of 

Sprinklers
Sprinkler reduction

Complete Automatic Sprinkler 
Protection

-0.5 N/A -6000

5.1 Choose Combustibility 
of Building Contents

Occupancy content 
hazard reduction or 

surcharge
Combustible 0 N/A

5.3
Choose Separation 
Distance Between 

Units

Exposure Distance 
Between Units

0.2 N/A

Legend
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 )





MARATIME

Prepared By: Date: 26/11/2020 10:01:10 AM



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)
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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)

INDINDUSTRIAL CUMPRESTIGE BUISNESS PK COMMERCIALSF SD

Blocks 4, 5

Upper Canada Street

Palladium Drive

Block 36

Upper Canada Street

Campeau Drive

Blocks 18, 19, 20, 21

KWRC

Campeau Drive

Palladium Drive

Campeau Drive

Nipissing Court

Campeau Drive

Blocks 1, 7

Revision

Blocks 26,  27, 30

Block 32, 54

Block 29, 32

Blocks 17

Dwg. Reference:

Block XX

Block 52

Block 11

Block 22 

Tanger Outlet Centres

Blocks 40, 41

Block 23, 24, 25, 28

Blocks 12, 13
Block 42

Block 49

ICI Areas

Date
2014‐11‐25

Checked:

Designed:

Block 14‐  16

Upper Canada Street

Campeau Drive

Residential

Campeau Drive

Journeyman Street

Light Grey = Constructed Sewer

1 of 1

2015‐04‐08

Revised for Phase 2 Registration

2018‐04‐19

File Reference: Date:

Revised for Phase 3 Registration

Sheet No:

2018‐09‐14

14289.5.7.1

Revised per City Comments (Phase 3)  2018‐12‐14

Revised for Phase 4 Registration 2019‐04‐26

Revised for Phase 4 Registration Comments 2019‐06‐24

Revised per City comments for Phase 5 Registration 2019‐10‐25

Revised for Phase 5 Registration 2019‐09‐11

2015‐10‐15

2018‐04‐19

2015‐06‐18

City submission No. 1

City submission No. 4

City submission No. 2

City submission No. 3
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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 10.3 201.16 1.07 34.49 1.09 21.90 36.50

PARKING LOT 101 100 0.00 7.04 4.50 10.27 2.32 12.59 49.5 201.16 0.34 19.44 0.61 6.85 64.76

PARKING LOT 100 MAIN 0.00 7.04 4.50 10.27 2.32 12.59 17.5 201.16 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



 

 

Appendix E 
 
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) 
 
KWBP Table 4.2 – Drainage Area 
Parameters (prepared by IBI Group) 
 
KWBP SWMHYMO Schematic 
(prepared by IBI Group) 
 
KWBP Table 4.10 – Summary of 
Hydraulic Grade Line (prepared by IBI 
Group) 
 
Aquafor Beech Report Excerpts 
 
Geotechnical Correspondence 
 
KWBP Figure 2 – Post-Development 
SWM Drainage Boundaries Overall Site 
(prepared by IBI Group)  

 
 



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
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IBI GROUP REPORT 
DESIGN BRIEF 
KANATA WEST BUSINESS PARK – PHASE 5 
425 HUNTMAR DRIVE 
Prepared for: Taggart Group of Companies 

 
SEPTEMBER 2019 
REVISED OCTOBER 2019 13 

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 
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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). 
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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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       Figure 3.41 - Average annual precipitation in southern Ontario (1970-2005). 
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Grain Size Distribution Sieve Analysis

Grain size distribution (sieve analysis) was also completed on two (2) selected soil

samples.  The results of the grain size analysis are summarized in Table 2 and

presented on the Grain-Size Distribution Testing Results sheets in Appendix 1.

Table 1 - Summary of Grain Size Distribution Analysis

Test Hole Sample Gravel (%) Sand (%) Silt and Clay (%)

BH 1-21 SS5 0.0 12.4 87.6

BH 3-21 SS6 1.0 38.4 60.6

4.3 Groundwater

Groundwater level readings were recorded on March 31, April 12 and May 7, 2021. 

The groundwater level readings are presented in the Soil Profile and Test Data sheets

in Appendix 1 and summarized in Table 2.  It should be noted that groundwater levels

are subject to seasonal fluctuations, therefore, the groundwater levels could vary at the

time of construction.

Based on available design plans, the proposed finished floor elevation in the office is

108.2 m and the underground level underside of footing elevation is 3.7 m below the

finished floor elevation, corresponding to a geodetic elevation of 104.5 m.

Table 2 - Summary of Groundwater Levels

Borehole

Number

Ground

Elev. 

(m)

Groundwater Levels 

(m)
Recording Date

Depth Elevation

BH 1-21 105.80

0.30 105.50 Mar. 31, 2021

0.65 105.15 April 12, 2021

0.57 105.23 May 7, 2021

BH 2-21 106.18

0.68 105.50 Mar. 31, 2021

0.73 105.45 April 12, 2021

0.68 105.50 May 7, 2021

Report: PG5618-1 Revision 3
May 11, 2021 Page 6
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Table 2 - Summary of Groundwater Levels cont. 

BH 3-21 106.59

0.62 105.97 Mar. 31, 2021

0.93 105.66 April 12, 2021

0.86 105.73 May 7, 2021

BH 1 105.99 1.5 104.49 Jan. 15, 2014

BH 2 104.99 1.8 103.19 Jan. 15, 2014

BH 17 105.68 2.0 103.68 Jan. 15, 2014

BH 18 105.53 1.5 104.03 Jan. 15, 2014

BH 19 105.08 2.0 103.08 Jan. 15, 2014

Report: PG5618-1 Revision 3
May 11, 2021 Page 7
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Table 4 - Recommended Flexible Pavement Structure - Car Only Parking Areas

Thickness

(mm)
Material Description

50 Wear Course - HL 3 or Superpave 12.5 Asphaltic Concrete

150 BASE - OPSS Granular A Crushed Stone 

300 SUBBASE - OPSS Granular B Type II 

SUBGRADE - Either fill, in situ soil or OPSS Granular B Type I or II material placed over in situ soil  
                       or fill

Table 5 - Recommended Flexible Pavement Structure - Access Lanes and Heavy      
                Truck Parking/loading Areas

Thickness

(mm)
Material Description

40 Wear Course - Superpave 12.5 Asphaltic Concrete

50 Binder Course - Superpave 19.0 Asphaltic Concrete

150 BASE - OPSS Granular A Crushed Stone 

450 SUBBASE - OPSS Granular B Type II 

SUBGRADE - Either fill, in situ soil or OPSS Granular B Type I or II material placed over in situ soil 

                        or fill

If soft spots develop in the subgrade during compaction or due to construction traffic,

the affected areas should be excavated and replaced with OPSS Granular B Type II

material.  The pavement granular base and subbase should be placed in maximum

300 mm thick lifts and compacted to a minimum of 100% of the material’s SPMDD

using suitable vibratory equipment.

5.8 Hydraulic Conductivity Testing

Hydraulic conductivity testing was completed at borehole BH 1-21 which was outfitted

with a monitoring well and screened within the silty sand to sandy silt and glacial till

layers.  Rising head and falling head testing (“slug testing”) was completed within the

soil strata in accordance with ASTM Standard Test Method D4404 - Field Procedure

for Instantaneous Change in Head (Slug) Tests for Determining Hydraulic Properties

of Aquifers.

Report: PG5618-1 Revision 3
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Following the completion of the slug testing, the test data was analyzed as per the

method set out by Hvorslev (1951).  Assumptions inherent in the Hvorslev method

include a homogeneous and isotropic aquifer of infinite extent with zero-storage

assumption, and a screen length significantly greater than the monitoring well diameter.

The assumption regarding aquifer storage is considered to be appropriate for

groundwater flow through the overburden aquifer.  The assumption regarding screen

length and well diameter is considered to be met based on the screen length of 3  m

and the well diameter of 0.051 m at borehole BH 1-21. 

While the idealized assumptions regarding aquifer extent, homogeneity, and isotropy

are not strictly met in this case (or in any real-world situation), it has been our

experience that the Hvorslev method produces effective point estimates of hydraulic

conductivity in conditions similar to those encountered at the subject site.  

The Hvorslev analysis is based on the line of best fit through the field data (hydraulic

head recovery vs. time), plotted on a semi-logarithmic scale. In cases where the initial

hydraulic head displacement is known with relative certainty, such as in this case where

a physical slug has been introduced/removed, the line of best fit is considered to pass

through the origin.  

Based on the above test methods, the monitoring wells screened in the overburden

soils displayed a hydraulic conductivity value ranging from 4.6 x 10-6 to

1.34 x 10-5 m/sec. The values measured within the monitoring well are generally

consistent with similar material Paterson has encountered on other sites and typical

published values for silty sand and sandy silt. These values typically range from 1 x 10-4

to 1 x 10-6 m/sec. The results from the hydraulic conductivity testing are attached to the

current report.

5.9 Percolation Rates

Infiltration galleries are anticipated to be located beneath the roller compacted concrete

pavement structure within the subject site.  Paterson completed hydraulic conductivity

testing at borehole BH 1-21 in order to establish hydraulic conductivity and percolation

time of in-situ materials.

Report: PG5618-1 Revision 3
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It is anticipated that a silty sand to sandy silt 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 results of the hydraulic conductivity testing

were used to determine the estimated percolation rates of the in-situ soils using the

approximate relationship between infiltration rate and hydraulic conductivity, as

described in the Draft LID Guidance Document, dated December 2019.  Based on this

relationship, the estimated percolation rate (T-Time) was estimated to be within the

ranges in Table 5. 

Table 6 - Estimated Percolation Rates

Material
Hydraulic Conductivity - k

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

Silty Fine Sand

to Sandy Silt 1.3 x 10-5 to 4.6 x 10-6 6 to 10

Report: PG5618-1 Revision 3
May 11, 2021 Page 16
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Report: PG5673

Project: Maritime Ontario c/o Realinc-SCS  - 8800 Campeau Drive

Test Location: BH 1-21

Test: 1 of 2 Falling Head

Date: May 7, 2021

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 4.00025

Well Parameters:

L 3.048 m Saturated length of screen or open hole

D 0.0508 m Diameter of well

rc 0.0254 m Radius of well

Data Points (from plot):

t*: 0.679 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 1.24E-05 m/sec

Hvorslev Hydraulic Conductivity Analysis

0.001

0.01

0.1

1

0 1 2 3 4 5 6 7

Δ
H

/Δ
H

0

Time (min)

Semi-Log Drawdown vs. Time Plot for BH 1-21 - Falling Head 
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Report: PG5673

Project: Maritime Ontario c/o Realinc-SCS  - 8800 Campeau Drive

Test Location: BH 1-21

Test: 2 of 2 Falling Head

Date: May 7, 2021

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 4.00025

Well Parameters:

L 3.048 m Saturated length of screen or open hole

D 0.0508 m Diameter of well

rc 0.0254 m Radius of well

Data Points (from plot):

t*: 0.628 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 1.34E-05 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH 1-21 - Falling Head 
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Report: PG5673

Project: Maritime Ontario c/o Realinc-SCS  - 8800 Campeau Drive

Test Location: BH 2-21

Test: 1 of 2 Rising Head

Date: May 7, 2021

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 4.00025

Well Parameters:

L 3.048 m Saturated length of screen or open hole

D 0.0508 m Diameter of well

rc 0.0254 m Radius of well

Data Points (from plot):

t*: 1.841 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 4.56E-06 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH 1-21 - Rising Head 
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Report: PG5673

Project: Maritime Ontario c/o Realinc-SCS  - 8800 Campeau Drive

Test Location: BH 2-21

Test: 2 of 2 Rising Head

Date: May 7, 2021

Hvorslev Horizontal Hydraulic Conductivity Hvorslev Shape Factor

Valid for L>>D

Hvorslev Shape Factor F: 4.00025

Well Parameters:

L 3.048 m Saturated length of screen or open hole

D 0.0508 m Diameter of well

rc 0.0254 m Radius of well

Data Points (from plot):

t*: 1.705 minutes ΔH*/ΔH0: 0.37

Horizontal Hydraulic Conductivity

K = 4.93E-06 m/sec

Hvorslev Hydraulic Conductivity Analysis
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Semi-Log Drawdown vs. Time Plot for BH 1-21 - Rising Head 
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date: May 11, 2021 
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Further to your request and authorization, Paterson Group (Paterson) prepared the following 

memorandum to provide geotechnical responses to city comments regarding the proposed 

commercial development at the aforementioned site.  This memorandum should be read in 

conjunction with Paterson Geotechnical Report PG5618-1 Revision 3 dated May 11, 2021.  

 

Servicing and Stormwater Management Report Comments 

 

Comment 34: Per the Geotechnical Report: “The percolation rate was interpreted from the 

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

and on experience”. 

 

Comment 35: Per the Draft December 2019 LID Guidance Document (which has been 

circulated publicly for comment): “Infiltration Rate – The rate at which stormwater moves from 

the surface into the soil, typically measured in inches per hour, millimeters, centimeters or 

meters per second.  It is critical to note that that infiltration rate and hydraulic conductivity 

are two different concepts and that conversion from one parameter to another cannot 

be done through unit conversion (see hydraulic conductivity and saturated hydraulic 

conductivity).  Typically, saturated hydraulic conductivity is used to calculate the infiltration 

rate to be used as a design input based on the approximate relationships and often include 

an infiltration reduction factor (or safety factor)” 

 

Comment 36: Please request confirmation of the site specific infiltration rate from the 

Geotechnical Engineer re the definition above. 

 

Response to Comments 34, 35 & 36: Please refer to sections 5.8 Hydraulic Conductivity 

Testing and 5.9 Percolation Rates of Paterson Group Report PG5618 Revision 3, dated May 

11, 2021.  Hydraulic conductivity testing was carried out at borehole BH 1-21 on May 7, 2021.  

The hydraulic conductivity of the in-situ soils was determined based on the results of the 

rising head and falling head testing (“slug testing”) carried out at borehole BH 1-21.  The 

hydraulic conductivity values were then used to determine the infiltration rates of the in-situ 

soils using Figure C1: Approximate relationship between infiltration rate and hydraulic 

conductivity, as described in the Draft December 2019 LID Guidance Document.   
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Geotechnical Investigation, Prepared by Paterson Group, Report PG5618-1, dated 

November 24, 2020 Report Comments 

 

Comment 45: Please provide a memo that grading plans have been reviewed and meets 

grade raise restrictions. 

 

Response: Please refer to Paterson Group memorandum PG5618-MEMO.02, dated 

May 6, 2021.  A silty clay deposit was not encountered during the geotechnical investigation 

and therefore no permissible grade raises restrictions have been provided for the subject 

site.  Based on a review of the most recent grading plans and the soils present at the subject 

site, the grading is considered acceptable from a geotechnical perspective.  

 

Comment 46: Please Provide confirmation of the seasonal high groundwater elevation.  

 

Response: Please refer to section 4.3 Groundwater of Paterson Group Report PG5618 
Revision 3, dated May 11, 2021.  Groundwater levels were measured periodically throughout 
the spring months at the monitoring well constructed at borehole BH 1-21 as well as within 
the flexible piezometers installed in the remaining boreholes, seasonal high groundwater was 
generally encountered at geodetic elevations ranging from 105.2 to 106.0 m.  
 
However, it is anticipated that the elevated groundwater levels observed within boreholes 
BH 1-21 through BH 3-21 have been influence by surface water collected within the adjacent 
drainage ditch which runs along the western limit of the subject site. Therefore, groundwater 
levels are expected to be lowered within the immediate area of the drainage ditch if a culvert 
is installed to allow flow to continue toward the adjacent ditch along the access road.  
 

Comment 47: Please demonstrate in the next design submission how the base of the 

storage media is a minimum 1 m from the seasonally high groundwater table, as per Ministry 

requirements. 

 

Response: Upon review of the civil drawings, the base of the proposed infiltration gallery will 
be located at a geodetic elevation of 103.6 m. Based on the measured groundwater levels 
within boreholes BH 1-21 through BH 3-21 the seasonally high groundwater is anticipated to 
be located at an approximate geodetic elevation of 105 to 106 m. However, as previously 
discussed, it is anticipated that the elevated groundwater levels have been influenced by the 
neighbouring quarry.  
 
Based on the observed colour and consistency of the recovered soil samples, the long-term 
groundwater table is anticipated to be located at an approximated geodetic elevation of 104 
to 104.5 m. Further, it is anticipated that the localized long-term groundwater level will be 
lowered due to development of the site and adjacent roadway, which will provide sufficient 
separation between the storage media and the groundwater table.  
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Comment 48: The depth from the bottom of the infiltration practice to the bedrock should be 

greater than or equal to 1 meter, per Ministry requirements. Please provide confirmation that 

this will be achieved. 

 

Response: Based on the available geological mapping, bedrock is expected at a depth of 5 
to 15 m below the existing ground surface.  In addition, practical refusal to dynamic cone 
penetration testing was encountered in boreholes BH 2-21 and BH 1 (2014) at geodetic 
elevations of 98.46 and 97.38 m, respectively.  Upon review of the civil drawings, the bottom 
of the infiltration system will be located at geodetic elevation 103.6 m.  Therefore, the depth 
from the bottom of the infiltration system to the bedrock will be greater than 1 m, as per 
Ministry requirements. 
 
Comment 49: Please provide a note about construction the infiltration gallery under the 
compacted Concrete Surface, and recommendations for constructions.  
 
Response: It is anticipated that the infiltration system will be designed to support the 
temporary loading during construction of the roller compacted concrete structure as well as 
the heavy truck traffic loads.  
 
Where the infiltration system subgrade consists of a silty sand which is observed to be in a 
loose state of compactness, the material should be proof compacted using suitable vibratory 
equipment making several passes under dry conditions and above freezing temperatures 
and which is approved by Paterson at the time of construction.  If soft spots develop in the 
subgrade during compaction or due to construction traffic, the affected areas should be 
excavated and replaced with OPSS Granular B Type II material.  
 
Comment 50: Please confirm the design for Roller Compacted Concrete Surface.  
 
Response: Please refer to Section 5.7 Pavement Structure, Table 3 - Recommended Roller 
Compacted Concrete Pavement Structure - Heavy Truck Access Lanes, Parking and 
Loading Areas. The roller compacter concrete pavement structure will consist of an 
approximate 200 mm thickness of zero slump, 32 MPa at 28 day strength concrete which is 
underlain by an approximate 300 mm thickness OPSS Granular A crushed stone base.  
 

We trust that the current submission meets your immediate requirements.  

 

Best Regards, 

 

Paterson Group Inc. 
May 11, 2021 

 
 

 

 

Kevin A. Pickard, EIT                                                                 David J. Gilbert, P.Eng. 
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Further to your request and authorization, Paterson Group (Paterson) prepared the following 

memorandum to provide geotechnical responses to second submission comments from the 

City of Ottawa (dated July 26, 2021) regarding the proposed commercial building at the 

aforementioned site.  This memorandum should be read in conjunction with Paterson 

Geotechnical Report PG5618-1 Revision 3 dated May 11, 2021 and Paterson Memorandum 

PG5618-MEMO.01 Revision 1 dated May 11, 2021.  

 

Engineering  

 

Maritime-Ontario, 8800 Campeau Drive, KWBP, Servicing and Stormwater 

Management Report, Dated December 2020 

 

Comment 9: Please provide confirmation of the seasonal high groundwater elevation 

(seasonal high water is typical during the spring freshet). 

 

Geotech Response - First Submission: Please refer to section 4.3 Groundwater of 

Paterson Group Paterson Group Report PG5618 Revision 3, dated May 11, 2021. 

Groundwater levels were measured periodically throughout the spring months at the 

monitoring well constructed at borehole BH 1-21 as well as within the flexible piezometers 

installed in the remaining boreholes, seasonal high groundwater was generally encountered 

at geodetic elevations fanging from 105.2 to 106.0 m. 

 

However, it is anticipated that the elevated groundwater levels observed within boreholes 

BH 1-21 through BH 3-21 have been influenced by surface water collected within the 

adjacent drainage ditch which runs along the western limit of the subject site.  Therefore, 

groundwater levels are expected to be lowered within the immediate area of the drainage 

ditch if a culvert is installed to allow flow to continue toward the adjacent ditch along the 

access road.  

 

Geotech Response - First Submission: Upon review of the civil drawings, the base of the 

proposed infiltration gallery will be located at a geodetic elevation of 103.6 m. Based on the 

measured groundwater levels within boreholes BH 1-21 through BH 3-21 the seasonally high 

groundwater is anticipated to be located at an approximate geodetic elevation of 105 to 106 

m. However, as previously discussed, it is anticipated that the elevated groundwater levels 

have been influenced by the neighbouring quarry. 
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Based on the observed colour and consistency of the recovered soil samples, the long-term 
groundwater table is anticipated to be located at an approximated geodetic elevation of 104 
to 104.5 m. Further, it is anticipated that the localized long-term groundwater level will be 
lowered due to development of the site and adjacent roadway, which will provide sufficient 
separation between the storage media and the groundwater table. 
 
Robinson Response: The function of an infiltration gallery may be limited during seasonally 
high groundwater conditions, however, infiltration is still feasible during the remainder 
of the year when groundwater levels are lower. The groundwater level on the property is 
expected to become lower over time once the site is developed as the sewer service trenches 
are lower than the infiltration gallery and the foundation drainage system includes two duplex 
sump pump systems that have been designed to maintain the groundwater level below the 
basement slab. 
 
City 2nd Review: The long term groundwater elevation and future seasonal high groundwater 
elevation have not been declared and as such, it is not clear how MECP guidelines are met 
and it is not clear how this proposed LID will achieve the infiltration target (or whether the 
design may result in groundwater directed into the receiving STM sewer and downstream 
SWMF). 
 
❑ Based on the information received to date, the City is concerned that the long and 

short-term groundwater will submerge the LID and the LID will not function as 
designed.  
 
Paterson Response: Paterson does not expect that the long-term groundwater level 
will negatively influence the operation of the LID system.  It is expected that 
hardscaping and development of the subject site will result in lowering of the 
groundwater table due to the introduction of a stormwater management system which 
will limit the amount of surface water contributing to the current elevated groundwater 
level observed across the site.  This groundwater lowering condition has been 
observed at several developed blocks within the Kanata West Business Park in areas 
of similar soil conditions.  
  

❑ It’s not clear from the Geotech response whether surface water in the adjacent ditch 
entered the boreholes BH 1-21 through BH 3-21 via the surface or via groundwater. 
Please clarify.  
 
Paterson Response: It is anticipated that the surface water within the drainage ditch 
has contributed to raising the groundwater table across the undeveloped site. The 
groundwater levels observed at borehole locations BH 1-21 through 3-21 reflect this 
elevated water table. As noted previously, the development of the subject site will 
result in significantly less surface water from rain event and snow melt perched within 
the subject site. It is expected that the hardscaping and presence of granular bedding 
below service pipes will provide an outlet for perched water, which will lower the 
seasonal high and long-term groundwater elevations to at or near the lowest service 
pipe invert elevations (approximately 102 to 101.8 m).  
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❑ Are the “elevated groundwater levels” influenced by the quarry or the adjacent 
drainage ditch? Please clarify how the ditch and quarry impact groundwater levels and 
how this has been considered in the long term estimates.  
 
Paterson Response: The source of the elevated groundwater levels has not been 
confirmed. However, several potential sources have been identified which could 
contribute to the elevated groundwater table observed within the western portion of 
the subject site. Paterson has incorporated the potential for an elevated groundwater 
level within the design recommendations for the subject building (i.e. waterproofing 
and sump pump drainage recommendations for basement level).  It should be further 
noted that the development of the site, which will include stormwater management 
services will have a positive impact on controlling the groundwater elevation at a lower 
depth.  
 

❑ It’s not clear how infiltration is feasible in the long term and especially when the 
groundwater is at its seasonal high. The building’s proposed underground level 
underside of footing (per the Geotech Memo) is at 104.5 m. If the long-term 
groundwater around the LID is at elevation of 104.5 m then the infiltration practice is 
submerged and groundwater would be directed to the downstream SWMF (the 
proposed invert of the LID downstream subdrain invert is 104.21 m, which is lower 
than the underground level underside of footing at 104.5 m). As such, in the long and 
short term, the LID will not achieve any infiltration (nor will it perform at all as an 
infiltration facility) and its not clear whether the design will cause groundwater to be 
directed to the STM sewers and SWMF.  
 
Paterson Response: As previously noted, it is expected that development of the 
subject site will result in lowering of the groundwater table due to the introduction of a 
stormwater management system which will limit the amount of surface water 
contributing to the current elevated groundwater level observed across the site.  It is 
further expected that the hardscaping and presence of granular bedding below service 
pipes will provide an outlet for perched water, which will lower the seasonal high and 
long-term groundwater elevations to at or near the lowest service pipe invert elevations 
(approximately 102 to 101.8 m). This condition has been observed at several 
developed blocks within the Kanata West Business Park in areas of similar soil 
conditions. 
 

❑ As per the first review: a groundwater mounding analysis is required where the 
seasonally high water table (or bedrock) is less than 1 m from the bottom of the facility. 
Please reference the February 2021 LID Guidance Document re when a mounding 
analysis is required.  
 
Paterson Response: It is expected that hardscaping and presence of granular 
bedding below service pipes will provide an outlet for perched water and will result in 
lowering of the seasonal high and long-term groundwater elevations to at or near the 
lowest service pipe invert elevations (approximately 102 to 101.8 m).  Based on a long-
term groundwater elevation of 102 m and a seasonal high groundwater elevation of 
102.5 m, a separation of 1m from the bottom of the LID facility and the seasonally high 
water table is expected.    
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❑ As per the first review: explore whether the invert of the gallery can be raised and 
whether the footprint of the gallery needs to be increased to meet the KWMSS 
infiltration targets while also complying with MECP guidelines.  
 
Paterson Response: This comment has been acknowledged.  
 

❑ Is it worth exploring any other opportunities onsite to infiltrate stormwater to 
demonstrate compliance with the MECP guidelines?  
 
Paterson Response: This comment has been acknowledged.  

 

❑ If the site requires an MECP ECA, then please demonstrate the 1 m clearance.   
 
Paterson Response: This comment has been acknowledged.   

 

We trust that the current submission meets your immediate requirements. 

 

Best Regards, 

 

Paterson Group Inc. 

                                                                                

              July 30, 2021 

 

            

Kevin A. Pickard, EIT                                                                 David J. Gilbert, P.Eng. 
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Further to your request and authorization, Paterson Group (Paterson) prepared the following 

memorandum to provide geotechnical responses to the third submission city comments as 

well as comments resulting from the October 15, 2021 meeting with the City of Ottawa 

regarding the proposed commercial building at the aforementioned site.  This memorandum 

should be read in conjunction with Paterson Geotechnical Report PG5618-1 Revision 4 dated 

November 24, 2021 and Paterson Memorandums PG5618-MEMO.01 Revision 1 dated May 

11, 2021 and PG5618-MEMO.04 dated July 27, 2021.  

 

Comments from October 15, 2021 Meeting with City of Ottawa 

 

Comment 1: As discussed at the meeting on Friday October 15th, the design package will 

be revised to provide more details to justify the long-term groundwater elevation and whether 

the interim groundwater elevation will result in groundwater conveyed to the 

downstream storm sewer system via the proposed LID practice. Please read through 

the following and ensure that the signed and stamped report from the geotechnical 

engineer addresses the concerns raised below: 

 

Paterson Response: Upon review of the civil drawings, it is understood that the base of the 

proposed infiltration gallery will be located at an approximate geodetic elevation of 103.6 m 

and that the outlet pipe (STM MH 304), is to have an invert elevation of 104.2 m which 

connects to STM MH 200 before entering into the City storm sewer.  It should be noted that 

it is expected that the bedding layer below this storm pipe alignment will provide a sufficient 

outlet for any water currently perched at a higher elevation in the area of the infiltration 

gallery.  The invert of the storm pipe at STM MH 200 is 102.0 m elev., which is the expected 

long-term elevation of the groundwater level in this area upon completion of the development.   
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It should be further noted that any pre-development groundwater, which has established 

above design invert level will be pumped out of the open excavation during construction to 

enable proper compaction of the bedding layer for the service pipes and placement of the 

service pipe and infiltration gallery.  The dewatering work during construction is expected to 

remove the perched water within the subject site.   

 

It is acknowledged that the elevation of the post-development long-term water table may not 
be accurately predicted in areas outside of the radius of influence of permanent structures 
and site servicing. However, based on the proximity of the proposed infiltration gallery to the 
storm sewer and the hydraulic conductivity of the silty sand to sandy silt encountered across 
the subject site, it is anticipated that the long-term groundwater table across the subject site 
will be lowered to the approximate invert elevation of the storm sewer which ranges from 
approximately 101.2 to 100.9 m along the adjacent section of Upper Canada Street.  
 
Based on the above, long-term and seasonal high groundwater level under post-
development conditions is not expected to be conveyed to the downstream storm sewer 
system and SWMF. The current revision of our report has been updated to include the 
abovenoted discussion in Subsection 6.5.    
 
Comment 1 Continued: 
 
❑ It is not clear whether the MWs were constructed properly given the following 

response from the Geotech Engineer: 

 

“section 4.3 Groundwater of Paterson Group Report PG5618 Revision 3, dated 

May 11, 2021… Groundwater Levels were measured periodically throughout the 

spring months at the monitoring well constructed at borehole BH 1-21 as well as within 

the flexible piezometers installed in the remaining boreholes, seasonal high 

groundwater was generally encountered at geodetic elevations ranging from 105.2 to 

106.0. However, it is anticipated that the elevation groundwater levels observed within 

boreholes BH 1-21 through BH 3-21 have been influenced by surface water collected 

within the adjacent drainage ditch which runs along the western limit of the subject 

site. Therefore, groundwater levels are expected to be lowered within the immediate 

are of the drainage ditch if a culvert is installed to allow flow to continue toward the 

adjacent ditch along the access road”. 

 

Paterson Response: The monitoring well at borehole BH 1-21 was constructed as per the 

typical detail described below: 

 

❑ Slotted 51 mm diameter PVC screen at the base of the borehole. 

❑ 51 mm diameter PVC riser pipe from the top of the screen to the ground surface. 

❑ No. 3 silica sand backfill within annular space around screen.  

❑ Bentonite hole plug directly above PVC slotted screen. 

❑ Clean Backfill from top of bentonite plug to the ground surface.  
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The groundwater observation detailed in the excerpt above is noting the influence of poor 

surface drainage that is present due to the blocked outlet of the adjacent drainage ditch.  The 

well construction is as per industry standard and acceptable.  However, the pre-development 

groundwater level noted in this area is being influenced by this poor drainage and it is 

expected that development of the subject block will have a great reduction on the surface 

water that is being collected within this existing drainage ditch, so Paterson has noted this 

impact since it is relevant to the discussion seasonally high groundwater levels.   

 

❑ It appears that there is only one MW (BH 1-21). The rest of the data was collected 

from the flexible pipes in BHs, which is not an acceptable method for determining the 

water table. Properly constructed, screened and sealed MWs should always be used.  

 

Paterson Response: Groundwater levels were measured periodically throughout the spring 

at the monitoring well installed at borehole BH 1-21 as well as the piezometers installed in 

the remaining boreholes. As per the Geotechnical Investigation and Reporting Guidelines for 

Development Applications in the City of Ottawa, piezometers consisting of HDPE or PVC 

tubing with slotted opening can be installed in boreholes to enable monitoring of the 

groundwater levels. In addition to recorded groundwater levels, the long-term groundwater 

level can also be inferred from the colour and water content of the samples.  

 

❑ It is not possible to predict the post-construction water table. The installation of sewers 

and the reduction in recharge will likely lower the water table but we do not know by 

how much. Furthermore, depending on the hydraulic conductivity, the lowering of the 

water table due to sewers could be localized around the sewers, and may not be 

throughout the development. 

 

Paterson Response: It is acknowledged that the elevation of the post-development water 

table will be difficult to accurately determine. However, the post-development water table in 

the vicinity of the proposed structures and utilities will be governed by their invert elevations 

at a given location based on past experience with developments in similar soil conditions. 

Therefore, it is anticipated that the post-development water table at the proposed LID practice 

location will be governed the invert level of the nearby existing services located along Upper 

Canada Street.  

 

❑ Consultants should be following the City’s LID Technical Guidance Report, prepared 

in discussions with the consulting industry, CAs and MECP. Note that Section 2.3.3 of 

this reports that pre-development water table elevations should be used in design. 

The report also describes the MWs and how to take water levels.  

 

Paterson Response: This comment has been acknowledged.   
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Best Regards, 

 

Paterson Group Inc. 

                                                                                

              December 13, 2021 

           

            

Kevin A. Pickard, EIT                                                                 David J. Gilbert, P.Eng. 
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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 0.38 59.9 716.67 1.57 0.64 87%

STM5 PARKING LOT CB 5 MAIN 0.96 0.89 2.38 2.38 10.00 104.19 248.50 366.4 2.89 3.8 280.50 2.66 0.02 89%

STM6 PARKING LOT CB 6 MAIN 0.62 0.89 1.54 1.54 10.00 104.19 160.49 366.4 2.89 3.8 280.50 2.66 0.02 57%

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 5.27 10.03 104.05 548.70 686.0 0.55 150.0 651.51 1.76 1.42 84%

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 0.32 0.68 0.60 0.60 10.00 104.19 62.65 251.5 2.98 8.4 104.37 2.10 0.07 60%

PARKING LOT 206 205 0.00 0.00 0.00 5.92 11.45 97.13 575.34 686.0 0.55 92.9 651.51 1.76 0.88 88%

STM18 PARKING LOT BLDG 208 0.06 0.90 0.14 0.14 10.00 104.19 14.83 251.5 4.02 9.2 121.27 2.44 0.06 12%

STM9 PARKING LOT CB 9 MAIN 0.10 0.85 0.22 0.22 10.00 104.19 23.40 251.5 0.99 32.2 60.16 1.21 0.44 39%

STM12 PARKING LOT CB 12 MAIN 0.08 0.89 0.20 0.20 10.00 104.19 20.91 251.5 1.01 33.5 60.76 1.22 0.46 34%

STM13 PARKING LOT CB 13 MAIN 0.11 0.79 0.25 0.25 10.00 104.19 26.19 251.5 0.99 23.2 60.16 1.21 0.32 44%

STM10 PARKING LOT CB 10 MAIN 0.11 0.79 0.25 0.25 10.00 104.19 26.24 251.5 1.00 21.9 60.46 1.22 0.30 43%

STM10 PARKING LOT 208 201 0.00 0.00 0.00 1.07 10.44 101.91 109.14 299.4 4.19 43.9 197.02 2.80 0.26 55%

ACCUM. 
2.78AR PIPE DIA. 

(mm)C
PERCENT 

FULL

TIME OF 
CONC. 
(min)

LENGTH 
(m)

PROPOSED SEWER

CAPACITY 
(L/s)

FULL FLOW 
VELOCITY 

(m/s)

GRADE 
(%)

TIME OF 
FLOW 
(min)FROM MHDRAINAGE AREA

5 YR 
PEAK 
FLOW 
(L/s)STREET NAME TO MH

LOCATION AREA (ha) 5 YR 
RAINFALL 
INTENSITY 

(mm/hr)

INDIV. 
2.78ARTOTAL 

AREA
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STORM SEWER DESIGN SHEET
for

MARITIME-ONTARIO, CAMPEAU DRIVE, KWBP

ACCUM. 
2.78AR PIPE DIA. 

(mm)C
PERCENT 

FULL

TIME OF 
CONC. 
(min)

LENGTH 
(m)

PROPOSED SEWER

CAPACITY 
(L/s)

FULL FLOW 
VELOCITY 

(m/s)

GRADE 
(%)

TIME OF 
FLOW 
(min)FROM MHDRAINAGE AREA

5 YR 
PEAK 
FLOW 
(L/s)STREET NAME TO MH

LOCATION AREA (ha) 5 YR 
RAINFALL 
INTENSITY 

(mm/hr)

INDIV. 
2.78ARTOTAL 

AREA

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 13.48 88.83 717.83 762.0 0.43 70.4 762.36 1.67 0.70 94%

PARKING LOT 205 200 0.00 0.00 0.00 14.00 14.18 86.31 1208.73 914.0 0.50 30.1 1335.22 2.04 0.25 91%

STM19 PARKING LOT 304 200 0.66 0.90 1.64 1.64 10.00 104.19 170.85 366.4 0.48 55.7 114.32 1.08 0.86

PARKING LOT 200 EX101 0.00 0.00 0.00 15.64 14.42 85.46 1337.01 914.0 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)

Page 2 of 2
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FLOW CONTROL ROOF DRAINAGE DECLARATION 
THIS FORM TO BE COMPLETED BY THE MECHANICAL AND STRUCTURAL ENGINEERS RESPONSIBLE FOR DESIGN 

Project Name: 

Building Location: Municipality: 

The roof drainage system has been designed in accordance with the following criteria: (please check one of the following). 

M1.   0 

M2.   0 

M3.   0 

Conventionally drained roof (no flow control roof drains used). 

Flow control roof drains meeting the following conditions have been incorporated in 

this design: 

(a) the maximum drain down time does not exceed 24h,

(b) one or more scuppers are installed so that the maximum depth of water on the

roof cannot exceed 150mm,

(c) drains are located not more than 15m from the edge of roof and not more than

30m from adjacent drains, and

(d) there is at least one drain for each 900 sq.m.

A flow control drainage system that does not meet the minimum drainage criteria 

described in M2 has been incorporated in this design. 

PROFESSIONAL SEAL APPLIED BY: 

Practitioner's Name: 

Firm: 

Phone#: 

City: Province: 
Mechanical Engineer's Seal 

S1. 0 , 

S2. 0 

The design parameters incorporated into the overall structural design are consistent with the information 

provided by the Mechanical Engineer in M2. Loads due to rain are not considered to act simultaneously 

with loads due to snow as per Sentence 4.1.7.3 (3) OBC. 

The structure has been designed incorporating the additional structural loading due to rain acting 

simultaneously with the snow load. The design parameters are consistent with the control flow drainage 

system designed by the mechanical engineer. 

PROFESSIONAL SEAL APPLIED BY: 

Practitioner's Name: 

Firm: 

Phone#: 

City: Province: 
Structural Engineer's Seal 

Mar. 23/21

Maritime Ontario

8800 Campeau Drive Ottawa

D07-12-20-0189

Andrew Lawton

McKee Engineering

613-723-9585

Ottawa Ontario

PROFESSIONAL SEAL APPLIED BY: 

Practitioner's Name: 

Firm: 

Phone#: 

City: Province: 
Structural Engineer's Seal 

S3 The structure has not been designed for flow control roof drains, consistent with the information provided in
M1 above.

Colin Davies, P.Eng.

Cleland Jardine Engineering Ltd.

613-591-1533

Ottawa Ontario

Mar 23, 2021
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Brandon Mackechnie

Subject: FW: 19-247 - M-O - Kanata North Business Park - Weeping Tile Pumps(MK 20071)

From: Andrew Lawton <andrew.lawton@mckeeottawa.ca>  
Sent: May 19, 2021 8:46 AM 
To: Sean Czaharynski <sczaharynski@rcii.com> 
Cc: Jill Sparling <Sparling@mcrobie.com> 
Subject: RE: 19-247 - M-O - Kanata North Business Park - Weeping Tile Pumps(MK 20071) 
 
"CAUTION: External Sender"  
Hi Sean, 
 
For the Cross Dock: 37.6 l/s 
For the Office: 19.5 l/s 
 
 
Andrew Lawton, P.Eng. 
President 
 
Andrew.Lawton@mckeeottawa.ca  
1785 Woodward Drive 
Ottawa, ON K2C 0P9 
Tel:  (613) 723-9585 Ext 105 
Fax:  (613) 723-9584 
 
www.mckeeottawa.ca 

 
 

From: Sean Czaharynski <sczaharynski@rcii.com>  
Sent: May 19, 2021 7:45 AM 
To: Andrew Lawton <andrew.lawton@mckeeottawa.ca> 
Cc: Jill Sparling <Sparling@mcrobie.com> 
Subject: RE: 19-247 - M-O - Kanata North Business Park - Weeping Tile Pumps(MK 20071) 
 
Morning Andrew 
 
Can you tell me what your design flowrate from the uncontrolled roof drains are? 
 
I want to include that in our storm drainage section of our design report. 
 
Thanks, 
 
 
Sean Czaharynski, P.Eng. | Manager - Land Development 

Robinson 
Land Development 

350 Palladium Drive, Suite 210, Ottawa ON, K2V 1A8 
T.(613) 592-6060 ext. 152 | rcii.com 

This e-mail is intended solely for the individual or company to whom it is addressed. The information contained herein is confidential. Any dissemination, distribution 
or copying of this e-mail, other than by its intended recipient, is strictly prohibited. If you have received this e-mail in error, please notify the sender immediately, and 
delete this e-mail from your records. Thank you. 





STORM SEWER DESIGN SHEET - INFILTRATION GALLERY
for

MARITIME-ONTARIO, CAMPEAU DRIVE, KWBP

 
ROOF1 PARKING LOT RD1 300 0.25 0.90 0.63 0.63 10.00 104.19 65.17 38.30 299.4 1.01 29.6 96.73 1.37 0.36 40%

PARKING LOT 300 302 0.00 0.00 0.00 0.63 10.36 102.33 64.01 38.30 299.4 0.51 35.4 68.74 0.98 0.60 56%

ROOF2 PARKING LOT RD2 302 0.28 0.90 0.70 0.70 10.00 104.19 72.99 18.80 299.4 1.82 29.6 129.85 1.84 0.27 14%

ROOF3 PARKING LOT RD3 301 0.19 0.90 0.48 0.48 10.00 104.19 49.53 18.80 299.4 1.01 29.6 96.73 1.37 0.36 19%
PARKING LOT 301 302 0.00 0.00 0.00 0.48 10.36 102.33 48.65 18.80 299.4 0.51 35.4 68.74 0.98 0.60 27%

PARKING LOT 302 303 0.00 0.00 0.00 1.80 10.96 99.37 179.00 75.90 366.4 0.30 39.6 90.38 0.86 0.77 84%
PARKING LOT 303 HEADER
PARKING LOT HEADER 304
PARKING LOT 304 200 0.00 0.00 0.00 1.80 11.73 95.85 172.67 75.90 366.4 0.48 55.7 114.32 1.08 0.86 66%

BYPASS PIPE 303 304 0.00 0.00 0.00 1.80 11.73 95.85 172.67 75.90 366.4 0.47 72.5 113.12 1.07 1.13 67%

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 corresponds to roof flows provided by Mechancial Engineer. Refer to Appendix F.

INFILTRATION GALLERY

LENGTH 
(m)

FULL FLOW 
VELOCITY*3 

(m/s)

AREA (ha)

TOTAL 
AREATO MH

5 YR 
PEAK 

FLOW*2 

(L/s)

PERCENT 
FULL

TIME OF 
FLOW 
(min)

GRADE 
(%)

PROPOSED SEWER

CAPACITY 
(L/s)

FIXED 
FLOW*4 

(L/s)
PIPE DIA. 

(mm)

5 YR 
RAINFALL 

INTENSITY*1 

(mm/hr)

ACCUM. 
2.78ARDRAINAGE AREA STREET NAME FROM MH

LOCATION TIME OF 
CONC. 
(min)C

INDIV. 
2.78AR
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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 6.19 0.85 0.00 7.04 0.82 1.00 87.9

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 0.95 0.01 0.00 0.96 0.89 1.00 98.5

STM6 0.61 0.01 0.00 0.62 0.89 1.00 98.4

STM7 0.54 0.00 0.00 0.54 0.90 1.00 100.0

STM8 0.22 0.10 0.00 0.32 0.68 0.85 69.1

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 0.07 0.00 0.10 0.38 0.47 25.7

FF2 (UPPER CANADA) 0.00 0.13 0.00 0.13 0.20 0.25 0.0

FF3 (NORTH) 0.00 0.14 0.00 0.14 0.20 0.25 0.0

FF4 (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:
     Area (ha) = 0.10      Area (ha) = 0.13

C = 0.38 C = 0.20

C (100 YR) = 0.47 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 14.7 5 141.2 10.3

10 104.2 10.8 10 104.2 7.6

15 83.6 8.7 15 83.6 6.1

20 70.3 7.3 20 70.3 5.1

25 60.9 6.3 25 60.9 4.5

30 53.9 5.6 30 53.9 4.0

5 242.7 31.5 5 242.7 22.2

10 178.6 23.2 10 178.6 16.4

15 142.9 18.6 15 142.9 13.1

20 120.0 15.6 20 120.0 11.0

25 103.8 13.5 25 103.8 9.5

30 91.9 11.9 30 91.9 8.4

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)

Given: Given:
     Area (ha) = 0.12      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 9.3 5 141.2 11.2

10 104.2 6.8 10 104.2 8.3

15 83.6 5.5 15 83.6 6.6

20 70.3 4.6 20 70.3 5.6

25 60.9 4.0 25 60.9 4.8

30 53.9 3.5 30 53.9 4.3

5 242.7 19.9 5 242.7 24.1

10 178.6 14.7 10 178.6 17.7

15 142.9 11.7 15 142.9 14.2

20 120.0 9.9 20 120.0 11.9

25 103.8 9.5 25 103.8 9.5

30 91.9 7.5 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 5 Year

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

100 Year 100 Year

Free Flow Calculations - FF4 (WEST)

5 Year

100 Year

Free Flow Calculations - FF3 (NORTH)

5 Year

100 Year



Given:
     Area (ha) = 0.06

C = 0.90

C (100 YR) = 1.00

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

5 141.2 20.1

10 104.2 14.8

15 83.6 11.9

20 70.3 10.0

25 60.9 8.7

30 53.9 7.7

5 242.7 38.4

10 178.6 28.2

15 142.9 22.6

20 120.0 19.0

25 103.8 16.4

30 91.9 14.5

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Flow calculated using the Rational Method. Q=2.78CiA

3. C (100 YR) = C + 25% (Max. 1.0)

Given:
     Area (ha) = 0.66

C = 0.90

C (100 YR) = 1.00

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

5 141.2 231.5

10 104.2 170.8

15 83.6 137.0

20 70.3 115.2

25 60.9 99.9

30 53.9 88.4

5 242.7 442.2

10 178.6 325.3

15 142.9 260.3

20 120.0 218.5

25 103.8 189.2

30 91.9 167.4

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Flow calculated using the Rational Method. Q=2.78CiA

3. C (100 YR) = C + 25% (Max. 1.0)

5 Year

100 Year

Free Flow Calculations - STM18 (ROOF 1)

5 Year

100 Year

Free Flow Calculations - STM19 (ROOF 2)



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 1.79 105.0 0.029 190.7 Circular, slide

CB 2 STM2 104.64 0.375 104.83 106.32 0.30 106.62 1.79 60.0 0.016 144.1 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 0.29 106.44 1.82 55.0 0.015 137.5 Circular, slide

CB 5 STM5 104.74 0.375 104.93 106.42 0.30 106.72 1.79 105.0 0.029 190.7 Circular, slide

CB 6 STM6 104.64 0.375 104.83 106.32 0.30 106.62 1.79 0.28 106.60 1.77 60.0 0.016 144.5 Circular, slide

CB 7 STM7 104.54 0.300 104.69 106.22 0.30 106.52 1.83 0.27 106.49 1.80 60.0 0.016 144.0 Circular, slide

CB 8 STM8 104.27 0.250 104.40 105.95 0.27 106.22 1.83 0.26 106.21 1.82 30.0 0.008 101.6 Circular, slide

CB 9 STM9 105.42 0.250 105.55 107.10 0.10 107.20 1.66 55.0 0.016 140.8 Circular, slide

CB 10 STM10 105.13 0.250 105.26 106.64 0.19 106.83 1.58 30.0 0.009 105.3 Circular, slide

CB 11 STM11 104.38 0.250 104.51 106.06 0.30 106.36 1.86 0.18 106.24 1.74 25.0 0.007 93.8 Circular, slide

CB 12 STM12 105.42 0.250 105.55 107.10 0.10 107.20 1.66 40.0 0.011 120.1 Circular, slide

CB 13 STM13 104.96 0.250 105.09 106.64 0.19 106.83 1.75 30.0 0.008 102.6 Circular, slide

CB 14 STM14 104.38 0.250 104.51 106.06 0.30 106.36 1.86 0.18 106.24 1.74 25.0 0.007 93.8 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 20.0 0.006 85.3 Circular, slide

DICB 17 STM17 104.75 0.250 104.88 106.50 0.30 106.80 1.93 0.00 106.50 1.63 20.0 0.006 85.3 Circular, slide

Total = 800.0
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

4. Orifice area calculated using 100 year head values.

"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."

"100 Year El. = Maximum El."



Structure Drainage 
Area T/G Elev. (m) 2 Yr. Ponding 

Elev. (m)
2 Yr. Ponding 

Depth*1 (m)

2 Yr. Req'd 
Surface Storage 

Volume*2 (m3)

ICD Outflow*3 

(m3/s)
Time to 

Drain*4 (mins)

CB 1 STM1 106.42 106.59 0.17 40.8 0.105 6.5

CB 2 STM2 106.32 106.50 0.18 36.6 0.060 10.2

CB 3 STM3 106.22 106.39 0.17 29.4 0.080 6.1

CB 4 STM4 106.15 106.30 0.15 14.9 0.055 4.5

CB 5 STM5 106.42 106.59 0.17 46.9 0.105 7.4

CB 6 STM6 106.32 106.49 0.17 35.0 0.060 9.7

CB 7 STM7 106.22 106.38 0.16 26.1 0.060 7.3

CB 8 STM8 105.95 106.08 0.13 9.7 0.030 5.4

CB 9 STM9 107.10 107.10 0.00 0.0 0.055 0.0

CB 10 STM10 106.64 106.64 0.00 0.0 0.030 0.0

CB 11 STM11 106.06 106.06 0.00 0.0 0.025 0.0

CB 12 STM12 107.10 107.10 0.00 0.0 0.040 0.0

CB 13 STM13 106.64 106.64 0.00 0.0 0.030 0.0

CB 14 STM14 106.06 106.06 0.00 0.0 0.025 0.0

DICB 15 STM15 106.42 106.42 0.00 0.0 0.020 0.0

DICB 17 STM17 106.50 106.50 0.00 0.0 0.020 0.0
Notes:
1. 2 year ponding depth is measured from the 2 year ponding elevation to the T/G elevation.
2. Peak storage volume required. Refer to storage volume tables.
3. Refer to ICD calculations.
4. Time to drain surface storage volume = (surface storage volume) / (ICD outflow) / 60

2 Year Surface Ponding Analysis



Given:
     Area (ha) = 0.90 105.0

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)

5 103.6 233.2 105.0 128.2 38.5

10 76.8 173.0 105.0 68.0 40.8

15 61.8 139.1 105.0 34.1 30.7

20 52.0 117.2 105.0 12.2 14.6

25 45.2 101.7 105.0 -3.3 -4.9

30 40.0 90.2 105.0 -14.8 -26.7

5 141.2 317.9 105.0 212.9 63.9

10 104.2 234.6 105.0 129.6 77.8

15 83.6 188.2 105.0 83.2 74.9

20 70.3 158.2 105.0 53.2 63.8

25 60.9 137.1 105.0 32.1 48.2

30 53.9 121.4 105.0 16.4 29.6

5 242.7 607.3 105.0 502.3 150.7

10 178.6 446.8 105.0 341.8 205.1

15 142.9 357.5 105.0 252.5 227.3

20 120.0 300.1 105.0 195.1 234.2

25 103.8 259.8 105.0 154.8 232.3

30 91.9 229.9 105.0 124.9 224.8

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.63 60.0

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)

5 103.6 163.2 60.0 103.2 31.0

10 76.8 121.0 60.0 61.0 36.6

15 61.8 97.3 60.0 37.3 33.6

20 52.0 82.0 60.0 22.0 26.4

25 45.2 71.2 60.0 11.2 16.7

30 40.0 63.1 60.0 3.1 5.6

5 141.2 222.4 60.0 162.4 48.7

10 104.2 164.2 60.0 104.2 62.5

15 83.6 131.6 60.0 71.6 64.5

20 70.3 110.7 60.0 50.7 60.8

25 60.9 95.9 60.0 35.9 53.9

30 53.9 85.0 60.0 25.0 44.9

15 142.9 250.1 60.0 190.1 171.1

20 120.0 210.0 60.0 150.0 180.0

25 103.8 181.8 60.0 121.8 182.7

30 91.9 160.8 60.0 100.8 181.5

35 82.6 144.6 60.0 84.6 177.6

40 75.1 131.5 60.0 71.5 171.7

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

2 Year

Available Storage Volume (m3) =

Release Rate (L/s) =

Storage Volume Calculations - STM1 (CB 1)

Available Storage Volume (m3) =

5 Year

100 Year

5 Year

100 Year

Storage Volume Calculations - STM2 (CB 2)

Release Rate (L/s) =

2 Year



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)

5 103.6 173.9 80.0 93.9 28.2

10 76.8 128.9 80.0 48.9 29.4

15 61.8 103.7 80.0 23.7 21.3

20 52.0 87.4 80.0 7.4 8.8

25 45.2 75.8 80.0 -4.2 -6.3

30 40.0 67.2 80.0 -12.8 -23.0

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. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.44 55.0

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)

5 103.6 104.8 55.0 49.8 14.9

10 76.8 77.7 55.0 22.7 13.6

15 61.8 62.5 55.0 7.5 6.8

20 52.0 52.7 55.0 -2.3 -2.8

25 45.2 45.7 55.0 -9.3 -13.9

30 40.0 40.5 55.0 -14.5 -26.1

5 141.2 142.9 55.0 87.9 26.4

10 104.2 105.4 55.0 50.4 30.3

15 83.6 84.6 55.0 29.6 26.6

20 70.3 71.1 55.0 16.1 19.3

25 60.9 61.6 55.0 6.6 9.9

30 53.9 54.6 55.0 -0.4 -0.8

10 178.6 219.3 55.0 164.3 98.6

15 142.9 175.5 55.0 120.5 108.5

20 120.0 147.3 55.0 92.3 110.8

25 103.8 127.6 55.0 72.6 108.9

30 91.9 112.9 55.0 57.9 104.1

35 82.6 101.4 55.0 46.4 97.5

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Available Storage Volume (m3) =

5 Year

100 Year

5 Year

2 Year

100 Year

Storage Volume Calculations - STM4 (CB 4)

Release Rate (L/s) =

Storage Volume Calculations - STM3 (CB 3)

Release Rate (L/s) =

Available Storage Volume (m3) =

2 Year



Given:
     Area (ha) = 0.96 105.0

C = 0.89

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)

5 103.6 247.0 105.0 142.0 42.6

10 76.8 183.2 105.0 78.2 46.9

15 61.8 147.3 105.0 42.3 38.1

20 52.0 124.1 105.0 19.1 22.9

25 45.2 107.7 105.0 2.7 4.1

30 40.0 95.5 105.0 -9.5 -17.1

5 141.2 336.7 105.0 231.7 69.5

10 104.2 248.5 105.0 143.5 86.1

15 83.6 199.3 105.0 94.3 84.9

20 70.3 167.5 105.0 62.5 75.1

25 60.9 145.2 105.0 40.2 60.4

30 53.9 128.6 105.0 23.6 42.5

15 142.9 383.1 105.0 278.1 250.3

20 120.0 321.6 105.0 216.6 259.9

25 103.8 278.4 105.0 173.4 260.1

30 91.9 246.3 105.0 141.3 254.3

35 82.6 221.4 105.0 116.4 244.4

40 75.1 201.4 105.0 96.4 231.5

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.62 60.0

C = 0.89

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)

5 103.6 159.5 60.0 99.5 29.9

10 76.8 118.3 60.0 58.3 35.0

15 61.8 95.1 60.0 35.1 31.6

20 52.0 80.1 60.0 20.1 24.2

25 45.2 69.6 60.0 9.6 14.4

30 40.0 61.7 60.0 1.7 3.0

5 141.2 217.5 60.0 157.5 47.2

10 104.2 160.5 60.0 100.5 60.3

15 83.6 128.7 60.0 68.7 61.8

20 70.3 108.2 60.0 48.2 57.8

25 60.9 93.8 60.0 33.8 50.7

30 53.9 83.1 60.0 23.1 41.5

15 142.9 247.7 60.0 187.7 168.9

20 120.0 207.9 60.0 147.9 177.5

25 103.8 180.0 60.0 120.0 180.0

30 91.9 159.2 60.0 99.2 178.6

35 82.6 143.1 60.0 83.1 174.6

40 75.1 130.2 60.0 70.2 168.6

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

5 Year

100 Year

100 Year

Storage Volume Calculations - STM6 (CB 6)

Release Rate (L/s) =

Available Storage Volume (m3) =

Storage Volume Calculations - STM5 (CB 5)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

2 Year

2 Year



Given:
     Area (ha) = 0.54 60.0

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)

5 103.6 139.6 60.0 79.6 23.9

10 76.8 103.5 60.0 43.5 26.1

15 61.8 83.3 60.0 23.3 20.9

20 52.0 70.1 60.0 10.1 12.2

25 45.2 60.9 60.0 0.9 1.3

30 40.0 54.0 60.0 -6.0 -10.8

5 141.2 190.3 60.0 130.3 39.1

10 104.2 140.5 60.0 80.5 48.3

15 83.6 112.6 60.0 52.6 47.4

20 70.3 94.7 60.0 34.7 41.6

25 60.9 82.1 60.0 22.1 33.1

30 53.9 72.7 60.0 12.7 22.9

10 178.6 267.5 60.0 207.5 124.5

15 142.9 214.0 60.0 154.0 138.6

20 120.0 179.7 60.0 119.7 143.6

25 103.8 155.6 60.0 95.6 143.3

30 91.9 137.6 60.0 77.6 139.7

35 82.6 123.7 60.0 63.7 133.8

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.32 30.0

C = 0.68

C (100 YR) = 0.85 86.7

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)

5 103.6 62.3 30.0 32.3 9.7

10 76.8 46.2 30.0 16.2 9.7

15 61.8 37.1 30.0 7.1 6.4

20 52.0 31.3 30.0 1.3 1.5

25 45.2 27.2 30.0 -2.8 -4.3

30 40.0 24.1 30.0 -5.9 -10.7

5 141.2 84.9 30.0 54.9 16.5

10 104.2 62.6 30.0 32.6 19.6

15 83.6 50.2 30.0 20.2 18.2

20 70.3 42.2 30.0 12.2 14.7

25 60.9 36.6 30.0 6.6 9.9

30 53.9 32.4 30.0 2.4 4.4

10 178.6 134.2 30.0 104.2 62.5

15 142.9 107.4 30.0 77.4 69.7

20 120.0 90.2 30.0 60.2 72.2

25 103.8 78.1 30.0 48.1 72.1

30 91.9 69.0 30.0 39.0 70.3

35 82.6 62.1 30.0 32.1 67.3

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

5 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

100 Year

100 Year

2 Year

2 Year



Given:
     Area (ha) = 0.10 55.0

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)

5 103.6 23.3 55.0 -31.7 -9.5

10 76.8 17.3 55.0 -37.7 -22.6

15 61.8 13.9 55.0 -41.1 -37.0

20 52.0 11.7 55.0 -43.3 -52.0

25 45.2 10.1 55.0 -44.9 -67.3

30 40.0 9.0 55.0 -46.0 -82.8

5 141.2 31.7 55.0 -23.3 -7.0

10 104.2 23.4 55.0 -31.6 -19.0

15 83.6 18.8 55.0 -36.2 -32.6

20 70.3 15.8 55.0 -39.2 -47.1

25 60.9 13.7 55.0 -41.3 -62.0

30 53.9 12.1 55.0 -42.9 -77.2

5 242.7 64.3 55.0 9.3 2.8

10 178.6 47.3 55.0 -7.7 -4.6

15 142.9 37.8 55.0 -17.2 -15.4

20 120.0 31.8 55.0 -23.2 -27.9

25 103.8 27.5 55.0 -27.5 -41.3

30 91.9 24.3 55.0 -30.7 -55.2

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.11 30.0

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)

5 103.6 26.1 30.0 -3.9 -1.2

10 76.8 19.3 30.0 -10.7 -6.4

15 61.8 15.6 30.0 -14.4 -13.0

20 52.0 13.1 30.0 -16.9 -20.3

25 45.2 11.4 30.0 -18.6 -27.9

30 40.0 10.1 30.0 -19.9 -35.8

5 141.2 35.6 30.0 5.6 1.7

10 104.2 26.2 30.0 -3.8 -2.3

15 83.6 21.0 30.0 -9.0 -8.1

20 70.3 17.7 30.0 -12.3 -14.8

25 60.9 15.3 30.0 -14.7 -22.0

30 53.9 13.6 30.0 -16.4 -29.6

5 242.7 76.4 30.0 46.4 13.9

10 178.6 56.2 30.0 26.2 15.7

15 142.9 45.0 30.0 15.0 13.5

20 120.0 37.8 30.0 7.8 9.3

25 103.8 32.7 30.0 2.7 4.0

30 91.9 28.9 30.0 -1.1 -1.9

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

100 Year

Storage Volume Calculations - STM10 (CB 10)

Release Rate (L/s) =

Available Storage Volume (m3) =

Storage Volume Calculations - STM9 (CB 9)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

5 Year

100 Year

2 Year

2 Year



Given:
     Area (ha) = 0.12 25.0

C = 0.70

C (100 YR) = 0.88 53.6

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)

5 103.6 23.3 25.0 -1.7 -0.5

10 76.8 17.3 25.0 -7.7 -4.6

15 61.8 13.9 25.0 -11.1 -10.0

20 52.0 11.7 25.0 -13.3 -16.0

25 45.2 10.2 25.0 -14.8 -22.3

30 40.0 9.0 25.0 -16.0 -28.8

5 141.2 31.8 25.0 6.8 2.0

10 104.2 23.4 25.0 -1.6 -0.9

15 83.6 18.8 25.0 -6.2 -5.6

20 70.3 15.8 25.0 -9.2 -11.0

25 60.9 13.7 25.0 -11.3 -16.9

30 53.9 12.1 25.0 -12.9 -23.2

5 242.7 68.3 25.0 43.3 13.0

10 178.6 50.2 25.0 25.2 15.1

15 142.9 40.2 25.0 15.2 13.7

20 120.0 33.7 25.0 8.7 10.5

25 103.8 29.2 25.0 4.2 6.3

30 91.9 25.8 25.0 0.8 1.5

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.08 40.0

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)

5 103.6 20.8 40.0 -19.2 -5.8

10 76.8 15.4 40.0 -24.6 -14.8

15 61.8 12.4 40.0 -27.6 -24.8

20 52.0 10.4 40.0 -29.6 -35.5

25 45.2 9.1 40.0 -30.9 -46.4

30 40.0 8.0 40.0 -32.0 -57.5

5 141.2 28.3 40.0 -11.7 -3.5

10 104.2 20.9 40.0 -19.1 -11.5

15 83.6 16.8 40.0 -23.2 -20.9

20 70.3 14.1 40.0 -25.9 -31.1

25 60.9 12.2 40.0 -27.8 -41.7

30 53.9 10.8 40.0 -29.2 -52.5

5 242.7 54.5 40.0 14.5 4.3

10 178.6 40.1 40.0 0.1 0.1

15 142.9 32.1 40.0 -7.9 -7.1

20 120.0 26.9 40.0 -13.1 -15.7

25 103.8 23.3 40.0 -16.7 -25.0

30 91.9 20.6 40.0 -19.4 -34.9

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Release Rate (L/s) =

Storage Volume Calculations - STM11 (CB 11)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM12 (CB 12)

Available Storage Volume (m3) =

5 Year

100 Year

2 Year

2 Year



Given:
     Area (ha) = 0.11 30.0

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)

5 103.6 26.0 30.0 -4.0 -1.2

10 76.8 19.3 30.0 -10.7 -6.4

15 61.8 15.5 30.0 -14.5 -13.0

20 52.0 13.1 30.0 -16.9 -20.3

25 45.2 11.4 30.0 -18.6 -28.0

30 40.0 10.1 30.0 -19.9 -35.9

5 141.2 35.5 30.0 5.5 1.6

10 104.2 26.2 30.0 -3.8 -2.3

15 83.6 21.0 30.0 -9.0 -8.1

20 70.3 17.7 30.0 -12.3 -14.8

25 60.9 15.3 30.0 -14.7 -22.0

30 53.9 13.6 30.0 -16.4 -29.6

5 242.7 76.3 30.0 46.3 13.9

10 178.6 56.1 30.0 26.1 15.7

15 142.9 44.9 30.0 14.9 13.4

20 120.0 37.7 30.0 7.7 9.2

25 103.8 32.6 30.0 2.6 3.9

30 91.9 28.9 30.0 -1.1 -2.0

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.10 25.0

C = 0.81

C (100 YR) = 1.00 54.5

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)

5 103.6 22.2 25.0 -2.8 -0.8

10 76.8 16.5 25.0 -8.5 -5.1

15 61.8 13.2 25.0 -11.8 -10.6

20 52.0 11.2 25.0 -13.8 -16.6

25 45.2 9.7 25.0 -15.3 -23.0

30 40.0 8.6 25.0 -16.4 -29.5

5 141.2 30.3 25.0 5.3 1.6

10 104.2 22.3 25.0 -2.7 -1.6

15 83.6 17.9 25.0 -7.1 -6.4

20 70.3 15.1 25.0 -9.9 -11.9

25 60.9 13.1 25.0 -11.9 -17.9

30 53.9 11.6 25.0 -13.4 -24.2

5 242.7 64.3 25.0 39.3 11.8

10 178.6 47.3 25.0 22.3 13.4

15 142.9 37.9 25.0 12.9 11.6

20 120.0 31.8 25.0 6.8 8.1

25 103.8 27.5 25.0 2.5 3.8

30 91.9 24.3 25.0 -0.7 -1.2

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

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) =

2 Year

2 Year



Given:
     Area (ha) = 0.07 20.0

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)

5 103.6 5.4 20.0 -14.6 -4.4

10 76.8 4.0 20.0 -16.0 -9.6

15 61.8 3.2 20.0 -16.8 -15.1

20 52.0 2.7 20.0 -17.3 -20.7

25 45.2 2.4 20.0 -17.6 -26.4

30 40.0 2.1 20.0 -17.9 -32.2

5 141.2 7.4 20.0 -12.6 -3.8

10 104.2 5.5 20.0 -14.5 -8.7

15 83.6 4.4 20.0 -15.6 -14.0

20 70.3 3.7 20.0 -16.3 -19.6

25 60.9 3.2 20.0 -16.8 -25.2

30 53.9 2.8 20.0 -17.2 -30.9

5 242.7 15.9 20.0 -4.1 -1.2

10 178.6 11.7 20.0 -8.3 -5.0

15 142.9 9.4 20.0 -10.6 -9.5

20 120.0 7.9 20.0 -12.1 -14.5

25 103.8 6.8 20.0 -13.2 -19.8

30 91.9 6.0 20.0 -14.0 -25.1

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

Given:
     Area (ha) = 0.07 20.0

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)

5 103.6 5.0 20.0 -15.0 -4.5

10 76.8 3.7 20.0 -16.3 -9.8

15 61.8 3.0 20.0 -17.0 -15.3

20 52.0 2.5 20.0 -17.5 -21.0

25 45.2 2.2 20.0 -17.8 -26.7

30 40.0 1.9 20.0 -18.1 -32.5

5 141.2 6.9 20.0 -13.1 -3.9

10 104.2 5.1 20.0 -14.9 -9.0

15 83.6 4.1 20.0 -15.9 -14.3

20 70.3 3.4 20.0 -16.6 -19.9

25 60.9 3.0 20.0 -17.0 -25.6

30 53.9 2.6 20.0 -17.4 -31.3

5 242.7 14.7 20.0 -5.3 -1.6

10 178.6 10.8 20.0 -9.2 -5.5

15 142.9 8.7 20.0 -11.3 -10.2

20 120.0 7.3 20.0 -12.7 -15.3

25 103.8 6.3 20.0 -13.7 -20.5

30 91.9 5.6 20.0 -14.4 -26.0

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Provided and available storage volume values have been 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. Available storage volume corresponds to the maximum surface storage volume available before 'overtopping'.

100 Year

Storage Volume Calculations - STM15 + STM16 (DICB 15)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

100 Year

Storage Volume Calculations - STM17 (DICB 17)

Release Rate (L/s) =

Available Storage Volume (m3) =

5 Year

2 Year

2 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 1.337 20.0 2.04 0.21 0.0050 0.100 90 1.32 0.2795 103.78 104.16 103.57 103.95 106.10 1.06 2.15

200 205 102.19 102.04 103.10 102.95 0.0050 103.95 0.914 0.66 0.23 1.209 30.1 1.84 0.17 0.0041 0.124 0 0.02 0.0035 104.12 104.25 103.95 104.08 106.23 0.97 2.15

205 201 102.64 102.34 103.40 103.10 0.0043 104.08 0.762 0.46 0.19 0.718 70.4 1.57 0.13 0.0038 0.269 0 0.02 0.0025 104.20 104.47 104.08 104.35 106.37 0.95 2.02

201 202 102.90 102.67 103.66 103.43 0.0038 104.35 0.762 0.46 0.19 0.620 59.9 1.36 0.09 0.0029 0.171 90 1.32 0.1245 104.44 104.74 104.35 104.64 106.43 0.98 1.79

202 203 103.29 102.96 104.05 103.72 0.0035 104.64 0.762 0.46 0.19 0.628 93.0 1.38 0.10 0.0029 0.272 0 0.02 0.0019 104.74 105.01 104.64 104.92 106.35 0.87 1.43

203 204 103.76 103.32 104.52 104.08 0.0029 104.92 0.762 0.46 0.19 0.573 150.0 1.26 0.08 0.0024 0.365 0 0.02 0.0016 105.00 105.36 104.92 105.28 106.46 0.76 1.18

EX101 200 101.98 101.86 102.89 102.77 0.0060 103.57 0.914 0.66 0.23 1.337 20.0 2.04 0.21 0.0050 0.100 90 1.32 0.2795 103.78 104.16 103.57 103.95 106.10 0.88 2.16

200 205 102.19 102.04 103.10 102.95 0.0050 103.95 0.914 0.66 0.23 1.209 30.1 1.84 0.17 0.0041 0.124 0 0.02 0.0035 104.12 104.25 103.95 104.08 106.23 1.02 1.97

205 201 102.64 102.34 103.40 103.10 0.0043 104.08 0.762 0.46 0.19 0.718 70.4 1.57 0.13 0.0038 0.269 90 1.32 0.1668 104.20 104.64 104.08 104.51 106.37 0.98 1.81

201 208 104.98 103.24 105.28 103.54 0.0396 104.51 0.299 0.07 0.07 0.109 43.9 1.55 0.12 0.0129 0.566 0 0.02 0.0025 104.64 105.20 104.51 105.08 107.85 -0.20 2.77

208 BLDG 105.50 105.04 105.75 105.29 0.0500 105.08 0.252 0.05 0.06 0.015 9.2 0.30 0.00 0.0006 0.006 0 0.02 0.0001 105.09 105.09 105.08 105.09 108.18 -0.67 3.09

EX101 200 101.98 101.86 102.89 102.77 0.0060 103.57 0.914 0.66 0.23 1.337 20.0 2.04 0.21 0.0050 0.100 90 1.32 0.2795 103.78 104.16 103.57 103.95 106.10 0.88 2.16

200 205 102.19 102.04 103.10 102.95 0.0050 103.95 0.914 0.66 0.23 1.209 30.1 1.84 0.17 0.0041 0.124 90 1.32 0.2284 104.12 104.48 103.95 104.30 106.23 1.02 1.97

205 206 102.93 102.42 103.62 103.11 0.0055 104.30 0.686 0.37 0.17 0.575 92.9 1.56 0.12 0.0043 0.399 0 0.02 0.0025 104.43 104.83 104.30 104.70 106.33 1.09 1.63

206 207 103.78 102.96 104.47 103.65 0.0055 104.70 0.686 0.37 0.17 0.549 150.0 1.48 0.11 0.0039 0.586 0 0.02 0.0022 104.82 105.40 104.70 105.29 106.46 0.83 1.17

EX101 200 101.98 101.86 102.89 102.77 0.0060 103.57 0.914 0.66 0.23 1.337 20.0 2.04 0.21 0.0050 0.100 0 0.02 0.0042 103.78 103.89 103.57 103.67 106.10 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 17-Jan-22 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

Surcharge 
Depth

Free
Board

HGL is contained within storm sewer

Bend Loss 
Coefficient

Hydraulic 
Loss at MH*1 EGLo EGLi HGLo HGLi

Ground 
Elev.

Length Velocity Velocity 
Head

Friction 
Slope

Friction 
Loss Angle of 

Deflection at 
U/S MH

Slope TW
Diameter

Area Hydraulic 
Radius

5 Year 
Peak FlowFrom Manhole To Manhole U/S Invert D/S Invert U/S 

Obvert
D/S 

Obvert
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