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1 Introduction 

Mattamy (Rockcliffe II) Inc. has commissioned Stantec Consulting Ltd. to prepare this Servicing and 
Stormwater Management Report for their development site identified as Block 105 with a block address of 
615 Mikinak Street within the Phase 3 Wateridge Village Subdivision in the City of Ottawa. 

The subject site is zoned R4UC [2311] – Residential Fourth Density Zone, Subzone UC, Exception 2311 
and is bound by Hemlock Road to the north, Vedette Way to the west, Mikinak Road to the south, and a 
City of Ottawa servicing block, Alliance Park, and Codd’s Road to the east and will be constructed as part 
of Phase 1A of the Wateridge Subdivision development. The site location is outlined in Figure below. 

The proposed 2.18 ha residential development will consist of 10 row townhome blocks, 6 back-to-back 
townhome blocks, for a total of 111 townhouse units, associated private access roads, and a snow 
storage area. The objective of this report is to provide a servicing scenario for the site that is free of 
conflicts, provides on-site servicing in accordance with City of Ottawa design guidelines, and utilizes the 
existing local infrastructure in accordance with the various background studies outlined in Section. 
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2 References 

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

• Former CFB Rockcliffe Master Servicing Study, IBI, June 2020 

• Design Brief Wateridge Village at Rockcliffe Phase 1A, IBI, January 2016 

• Former CFB Rockcliffe Redevelopment Stormwater Management Existing Conditions & LID Pilot 
Project Scoping, Aquafor Beech Limited, August 2015 

• City of Ottawa Design Guidelines – Water Distribution, Infrastructure Services Department, City of 
Ottawa, First Edition, July 2010, and all subsequent Technical Bulletins 

• City of Ottawa Sewer Design Guidelines, 2nd Ed., City of Ottawa, October 2012, and all subsequent 
Technical Bulletins 

• Environmental Compliance Approval No. 0824-A8CR5H, Ministry of the Environment and Climate 
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3 Water Servicing 

3.1 Background 

The site at Block 105 of the Wateridge Subdivision is within the MONT pressure zone of the City of 
Ottawa’s water distribution network. The existing watermains along the boundaries of the site consist of 
the 305 mm diameter watermains within Vedette Way, Hemlock Road, and Mikinak Road. The 305 mm 
mains are supplied by multiple connections to distribution mains within the adjacent phases of the 
Wateridge subdivision. 

3.2 Proposed Watermain Sizing and Layout 

The proposed development will be serviced by a looped private watermain network fed by two 
connections to the existing 305 mm diameter watermain in Vedette Way.  

3.2.1 Water Demands 

The City of Ottawa Water Distribution Guidelines (July 2010) and ISTB 2021-03 Technical Bulletin were 
used to determine water demands based on the on projected population densities for the townhouses and 
associated peaking factors. The population was estimated using an occupancy of 2.7 persons per unit for 
the townhouses. Based on the site layout, the proposed development is estimated to have a total 
population of 300 persons. 

A daily rate of 280 L/cap/day has been used to estimate average daily (AVDY) potable water demand for 
the townhouses. Maximum day (MXDY) demands were determined by multiplying the AVDY demands by 
a factor of 2.5 for residential areas, while peak hourly (PKHR) demands were determined by multiplying 
the MXDY by a factor of 2.2 for residential areas. The estimated demand for the proposed development is 
summarized in Table 3.1 below and detailed in Appendix A.1. 

Table 3.1: Estimated Water Demands 

Population AVDY 
(L/s) 

MXDY 
(L/s) 

PKHR 
(L/s) 

300 1.0 2.4 5.3 

3.2.2 Fire Flow Demands 

The fire flow requirements for the residential properties is determined using the 2020 Fire Underwriters 
Survey (FUS), in combination with Section 3.1.11.5 of the Ontario Building Code (OBC), which caps the 
building area of the residential blocks at 600 m2. To accomplish the building area reduction for the 
purposes of the fire flow analysis, firewalls with a minimum two-hour fire-resistance rating that comply 
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with OBC Div. B, Subsection 3.1.10, are constructed to separate the townhouses and meet the 600 m2 
cap in building area. 

Based on the FUS calculations, Block 7 as an 8-unit back-to-back townhouse block has the worst-case 
fire flow demand of 267 L/s (16,000 L/min). All 12-unit back-to back dwellings within the development will 
be built with 2-hr fire separation walls to separate the blocks to comply with OBC Div. B, Subsection 
3.1.10. 

3.2.3 Boundary Conditions 

Boundary conditions were provided for the site development by the City of Ottawa. These are attached in 
Appendix A.3 and summarized in Table 3.2 below. 

Table 3.2: Boundary Conditions at Vedette Way 

Connection Connection 1 Connection 2 
Min. HGL (m) 143.3 

Max. HGL (m) 143.6 

MXDY+FF (233 L/s) (m) 138.7 138.8 

MXDY+FF (267 L/s) (m) 137.5 137.7 

3.3 Hydraulic Assessment 

A hydraulic model was built by Stantec using the boundary conditions for the connections on Vedette 
Way to assess the anticipated pressures to meet the minimum servicing requirements. A fire flow analysis 
was also performed under maximum day conditions. 

3.3.1 Model Development 

New watermains were added to the hydraulic model to simulate the proposed distribution system. Hazen-
Williams coefficients (“C-Factors”) were applied to the new watermain in accordance with the City of 
Ottawa’s Water Distribution Design Guidelines (Table 3.3). 

Table 3.3: C-Factors Applied Based on Watermain Diameter 

Pipe Diameter (mm) C-Factor 
150 100 

200 to 250 110 

300 to 600 120 

> 600 130 
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3.3.2 Hydraulic Modeling Results 

PCSWMM by Computational Hydraulics Inc. (CHI) was used to conduct the watermain hydraulic analysis. 
The model was tested for AVDY, PKHR and MXDY+FF demands under the boundary conditions provided 
by the City of Ottawa.  

3.3.2.1 Average Day & Peak Hour 

The hydraulic model results show that the maximum pressures (ACDY condition) are anticipated to be 
approximately 543 to 564 kPa (78.7 to 81.8 psi), while minimum pressures during PKHR are anticipated 
to be approximately 540 to 561 kPa (78.3 to 81.4 psi). These pressures are well above the minimum 
allowable pressure of 276 kPa (40 psi) and given that a portion of the network pressures exceed the 
maximum allowable pressure of 552 kPa (80 psi), pressure reducing valves will be required where 
applicable. 

 

Figure 3.1: Maximum Pressures During AVDY Conditions 
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Figure 3.2: Minimum Pressures During PKHR Conditions 

3.3.2.2 Maximum Day & Fire Flow 

An analysis was carried out using the hydraulic model to determine if the development, under maximum 
day demands, can achieve a fire flow of 16,000 L/min (267 L/s) in the site. This was accomplished using 
a steady-state maximum day demand scenario along with the automated fire flow simulation feature of 
the software. 

Results of the modeling analysis indicate that adequate flows are available under emergency fire demand 
conditions while still maintaining a residual pressure of 140 kPa (20 psi). The residual pressures and 
available flows for the fire flow analysis are demonstrated in. Results of the hydraulic modeling are 
included in Appendix A.4. 
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Figure 3.3: Residual Pressures and Available Fire Flows during MXDY Conditions 

3.3.2.3 Fire Hydrant Coverage 

There are four fire hydrants proposed to deliver fire flow in the site. The full site falls under the coverage 
of all four proposed hydrants. According to the NFPA 1 Table 18.5.4.3 in Appendix I of the City of Ottawa 
Technical Bulletin ISTB-2018-02, a hydrant situated less than 76 m away from a building can supply a 
maximum capacity of 5,678 L/min.  

The proposed fire hydrant layout provides for all four hydrants to be within 76 m away from Block 7, as 
such the fire flow demands for Block 7 (267 L/s) can be provided by the four hydrants. See Appendix A.5 
for fire hydrant coverage table calculations, NFPA Table 18.5.4.3, and the fire hydrant coverage figure. 
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3.4 Summary of Findings 

Based on the findings of the hydraulic analysis, the proposed network is capable of servicing the 
development area and will meet all servicing requirements as per the City of Ottawa standards under 
typical demand conditions (average day and peak hour conditions) as well as under emergency fire 
demand conditions (maximum day + fire flow). Pressure reducing valves will be required for the western 
portion of the development where modeled average day pressures exceed 80 psi. 

Adequate fire hydrant coverage has been provided throughout the subdivision. Fire walls will be required 
for the back-to-back blocks that are over 600 m2 in area to meet OBC requirements. Fire hydrants have 
been sited to provide the required fire flow. 
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4  Wastewater Servicing 

4.1 Background 

The Former CFB Rockcliffe Master Servicing Study (MSS) indicates that wastewater flows from Block 105 
are to be directed to the Ottawa Interceptor Trunk Sewer via the Codd’s Road Shaft with a connection to 
the municipal sanitary sewer within Mikinak Street. The MSS Sanitary Drainage Area Plan, Figure 5.2, 
has been included in Appendix B.2. Wastewater flows will be directed east to the Codd’s Road Shaft 
connection to the Ottawa Interceptor Sewer via a connection to the existing 250 mm diameter sanitary 
sewer at Vedette Way. 

4.2 Design Criteria 

As outlined in the City’s Sewer Design Guidelines, the following design parameters were used to calculate 
estimated wastewater flow rates and to size on-site sanitary sewers for the proposed phase of the 
development: 

• Minimum Full Flow Velocity – 0.6 m/s 
• Maximum Full Flow Velocity – 3.0 m/s 
• Manning’s roughness coefficient for all smooth walled pipes – 0.013 
• Population Persons per unit – 1.4 to 3.1 
• Extraneous Flow Allowance – 0.33 L/s/ha 
• Residential Average Flows – 280 L/cap/day 
• Manhole Spacing – 120 m 
• Minimum Cover – 2.5 m 

4.3 Proposed Servicing 

As shown on Drawing SA-1 and detailed in the sanitary sewer design sheet attached in Appendix B.1, 
the development will be serviced by a network of 200 mm diameter sanitary sewers discharging to the 
existing 250 mm diameter sanitary sewer within Vedette Way, which will in turn direct wastewater flows 
south to Mikinak Way and turn east to the Codd’s Road Shaft.. 

Peak design flows from the site are calculated to be 4.1 L/s. Details of the peak flow calculations are 
included in the sanitary sewer design sheet attached in Appendix B.1, while the background report 
excerpts are attached in Appendix B.2. 

Full port backwater valves are to be installed on all sanitary services within the site to prevent any surcharge 
from the downstream sewer main from impacting the proposed property. 
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5 Stormwater Management 

5.1 Objectives 

The goal of this servicing and stormwater management (SWM) plan is to determine the measures 
necessary to control the quantity and quality of stormwater released from the proposed development to 
meet the design criteria established for the site, and to provide the details required for approval and 
construction. 

5.2 Existing Conditions 

Stormwater generated on the site is subject to the requirements outlined in the former CFB Rockcliffe 
Master Servicing Study (MSS). The MSS outlines that stormwater from the site is to be directed to the 
Eastern Stormwater Management Facility (Eastern Pond). Minor system contributions are to be restricted 
to the 1:5 storm event. Runoff in excess of the minor system capture rate is to be directed overland over 
the downstream street segments to the Eastern Pond. Drainage area plans from the MSS and the Design 
Brief are included in Appendix. 

As detailed in the MSS, minor system flows from the site will be directed to the existing 1500 mm 
diameter concrete storm sewer flowing west to east on Hemlock Road, ultimately discharging to the 
Eastern Stormwater Management Facility (Eastern Pond). The major system flows will be directed to the 
existing drainage channels downstream of the site plan development, namely the existing Aviation 
Parkway culvert. 

The stormwater management design for the site shall also meet the Low Impact Development (LID) 
design criteria outlined in the Aquafor Beech Former CFB Rockcliffe Redevelopment Stormwater 
Management Existing Conditions & LID Pilot Project Scoping. 

5.3 SWM Criteria and Constraints 

The following summarizes the SWM criteria and constraints that will govern the detailed design of the 
proposed site as per the latest revision of the City of Ottawa Sewer Design Guidelines as well as the 
conclusions made in the MSS and Design Brief. 

• Design using the dual drainage principle. (City of Ottawa SDG) 
• Minor system capture rate from Block 105 up to the 100-year storm is to be restricted to 505 L/s. 

(Wateridge Village Phase 1A Design Brief, IBI) 
• Where there is footing drainage connected to the storm collection system, separation of at least 

0.3 m between the 5-year storm with 100-year boundary conditions hydraulic grade line (HGL) and 
building under side of footing (USF) must be provided. (City) 

• Where there is footing drainage connected to the storm collection system, maximum ‘climate 
change’ HGL to be lower than proposed basement elevations. (City) 
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• Total maximum depth of flow under static and dynamic conditions shall be less than 0.35 m. (City) 
• Design storm sewers along local roadways to convey the 2-year peak flow respectively under free-

flow conditions using 2004 City of Ottawa I-D-F parameters and an inlet time of 10 minutes. (City) 
• Assess impact of 2-year storm, and the worst case 100-year storm events, on the major & minor 

drainage system. (City) 
• Building openings to be above the 100-year water level. (City) 
• There must be at least 30 cm of vertical clearance between the spill elevation on the private street 

and the lowest building opening that is in the proximity of the flow route or ponding area. (City) 
• Minimum roadway profile grades at 0.5 %. (City) 
• Minimum roadway slope of 0.1 % from crest-to-crest for overland flow route. (City) 
• Provide adequate emergency overflow conveyance off-site. (City) 

5.4 Design Methodology 

The design methodology for the SWM component of the development is as follows: 

• Create a PCSWMM model that generates major and minor system hydrographs and assesses the 
minor system hydraulic grade line and the major system flow depths. 

• Size inlet control devices for the proposed catch basins to avoid surface ponding during the 2-year 
storm while meeting the required 0.3 m 100-year HGL to USF clearance and the 219 L/s minor 
system allowable release rate in the 100-year storm. 

• Ensure that total dynamic and static surface ponding depths do not exceed 0.35 m during the 100-
year storm scenario. 

• Confirm that climate change storm simulation does not result in flooding of properties. 

The site is designed using the “dual drainage” principle, whereby the minor (pipe) system is designed to 
convey the peak rate of runoff from the 2-year design storm and runoff from larger events is conveyed by 
both minor (pipe) and major (overland) channels, such as roadways and walkways, safely to the 
appropriate outlet without impacting proposed or existing downstream properties. 

In keeping with the minor system target peak outflow, quantity underground storage is proposed with an 
orifice plate at the downstream manhole to limit the discharge to the existing 825 mm diameter storm 
sewer stub leading to the 1500 mm diameter storm sewer on Vedette Street. Restricted inlet rates to the 
municipal sewer are necessary to meet the target peak outflows. 

Drawing SD-1 outlines the proposed storm sewer alignment, drainage divides, and labels. The storm 
sewer design sheet is included in Appendix C.1. 

5.5 Modeling Rationale 

A comprehensive hydrologic modeling exercise was completed with PCSWMM, accounting for the 
estimated major and minor systems to evaluate the storm sewer infrastructure and major system 
segments. The use of PCSWMM for modeling of the site hydrology and hydraulics allowed for an analysis 
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of the systems’ response during various storm events. The following assumptions were applied to the 
detailed model: 

• Hydrologic parameters as per Ottawa Sewer Design Guidelines, including Horton infiltration, 
Manning’s ‘n’, and depression storage values.  

• 3-hour Chicago Storm distribution for the 2-year, 5-year and 100-year analysis. 
• To ‘stress test’ the system a ‘climate change’ scenario was created by adding 20% of the individual 

intensity values of the 100-year storm at their specified time step.  
• Percent imperviousness calculated based on actual soft and hard surfaces for the proposed 

catchments and converted to equivalent Runoff Coefficient using the relationship C = (Imp. X 0.7) 
+ 0.2. 

• Subcatchment areas are defined from high-point to high-point where sags occur. 
• Width parameter was taken as twice the length of the street/swale segment for two-sided 

catchments and as the length of the street/swale segment for one-sided catchments. Irregular 
shaped catchments were calculated by measuring the flow length on the drawing and the width 
parameter was calculated respectively or alternatively set at 225 x subcatchment area per 
recommendations of the OSDG. 

• Discharge from underground storage restricted with an orifice plate in the downstream manhole to 
maintain the minor system target peak outflow. 

• Surface storage in road sags calculated based on grading plans (Drawing SD-1). 

5.5.1 SWMM Dual Drainage Methodology 

The proposed development is modeled in one modeling program as a dual conduit system (see Figure 
5.1), with: 1) circular conduits representing the sewers & storage nodes representing manholes and the 
underground storage; 2) irregular conduits using street-shaped cross-sections to represent the 
approximate overland road network and storage nodes representing catchbasins. The dual drainage 
systems are connected via outlet link objects from storage node (i.e. CB) to storage node (i.e. MH) and 
represent catch basin leads. Subcatchments are linked to the storage node on the surface so that 
generated hydrographs are directed there firstly.   
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Figure 5.1: Schematic Representing Model Object Roles 

 

Storage nodes are used in the model to represent catch basins as well as major system junctions. For 
storage nodes representing catch basins (CBs), the invert of the storage node represents the top of grate 
elevation of the CB and the rim of the storage node represents the allowable flow depth on the segment. 
For the purpose of this SWM plan, CB inverts have been set at the top of the CB. An additional depth of 
0.15 m has been added to rim elevations to allow routing from one surface storage to the next. 

Storage nodes that represent catch basins at sags, are connected by weirs that discharge at the spill 
elevation for each subcatchment area. The widths of each weir were calculated based on the respective 
elevation across the length of the spill location. 

The storage value assigned to the most-downstream storage node represents the available storage 
volume within the underground storage. The maximum ponding volumes are calculated using the cone 
equation in the drawing and equivalent surface areas are inputted into the storage curves within 
PCSWMM using the trapezoidal equation. If the available storage volume in a storage node is exceeded, 
flows spill to the outfall of the major system.  

Inlet control devices, as represented by orifice links, have been used to represent the proposed vertical 
circular orifices sized to restrict minor system capture rates to the 5-year for collector roads.  

5.5.2 Design Storms 

The 3-hour Chicago distribution was selected to estimate the 2-year capture rates for the proposed 
subcatchments, and to assess the 100-year HGL across the proposed development.  
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To ‘stress test’ the system a ‘climate change’ scenario was created by adding 20% of the individual 
intensity values of the 100-year storm at their specified time step. 

5.5.3 Boundary Conditions 

The detailed PCSWMM hydrology and the proposed storm sewers were used to assess the peak inflows 
and hydraulic grade line (HGL) in the proposed site. 

5.5.4 Modeling Parameters 

Table 5.1 presents the general subcatchment parameters used: 

Table 5.1: General Subcatchment Parameters 

Subcatchment Parameter Value 
Infiltration Method Horton 

Max. Infil. Rate (mm/hr) 76.2 

Min. Infil. Rate (mm/hr) 13.2 

Decay Constant (1/hr) 4.14 

N Imperv 0.013 

N Perv 0.25 

Dstore Imperv (mm) 1.57 

Dstore Perv (mm) 4.67 

Table 5.2 presents the individual parameters that vary for each of the subcatchments tributary to the 
storm outlet.  

Table 5.2: Subcatchment Parameters 

Area ID Area 
(ha) 

Width 
(m) 

Slope 
(%) 

% 
Impervious 

Runoff 
Coefficient 

C1003B 0.15 106.5 3.0 92.9 0.85 

C1004A 0.10 49.9 3.0 78.6 0.75 

C1005A 0.05 19.8 3.0 78.6 0.75 

C1006A 0.13 83.0 3.0 80.0 0.76 

C1006B 0.09 57.4 3.0 80.0 0.76 

C1007A 0.16 85.7 3.0 80.0 0.76 

C1007B 0.23 144.9 3.0 78.6 0.75 

C1008A 0.06 39.2 3.0 25.7 0.38 

C1009A 0.22 143.6 3.0 78.6 0.75 

C1009B 0.25 158.1 3.0 78.6 0.75 

C1010A 0.21 145.5 3.0 78.6 0.75 
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Area ID Area 
(ha) 

Width 
(m) 

Slope 
(%) 

% 
Impervious 

Runoff 
Coefficient 

C1010B 0.26 157.4 3.0 92.9 0.85 

SWM 0.06 12.5 3.0 28.6 0.40 

UNC-1 0.06 77.2 3.0 50.0 0.55 

UNC-2 0.08 160.0 3.0 22.9 0.36 

UNC-3 0.07 138.4 3.0 22.9 0.36 

Table 5.3 summarizes the storage node parameters used in the model. All catch basins have been 
modeled as having an outlet invert as depicted on Drawings SSP-1. As the catch basins are not 
equipped with inlet control devices, the top of grate elevation serves as the invert elevation in the model 
for the catch basins to collect the flow on the major system, while the rim of the storage node represents 
the maximum allowable flow depth elevation above the storage node, equal to the top of grate of the 
catch basin plus an additional 0.15 m. 

Table 5.3: Storage Node Parameters 

Storage Node Invert Elevation (m) Rim Elevation (m) Total Depth (m) 
C1003B-S 86.20 86.35 0.15 

C1004A-S 86.85 87.00 0.15 

C1005A-S 87.56 87.71 0.15 

C1006A-S 88.09 88.24 0.15 

C1006B-S 88.09 88.24 0.15 

C1007A-S1 86.14 86.29 0.15 

C1007A-S2 85.88 86.03 0.15 

C1007B-S 86.18 86.33 0.15 

C1008A-S 85.89 86.04 0.15 

C1009A-S 86.24 86.39 0.15 

C1009B-S 86.57 86.72 0.15 

C1010A-S 86.72 86.87 0.15 

C1010B-S 87.10 87.25 0.15 

CB1008 85.72 85.87 0.15 

5.5.5 Hydraulic Parameters 

As per the City of Ottawa Sewer Design Guidelines, 2012, Manning’s roughness values of 0.013 were 
used for sewer modeling and overland flow corridors representing roadways.  

Storm sewers were modeled to confirm flow capacities, assess hydraulic grade lines (HGLs) and to 
determine minor system peak outflows to the outlet. The detailed storm sewer design sheet is included in 
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Appendix C.1. Exit losses at manholes were set for all pipe segments based on the flow angle through 
the structure. Exit losses were assigned as per City guidelines (Appendix 6b), see Table 5.4 below. 

Table 5.4: Exit Loss Coefficients for Bends at Manholes 

Degrees Coefficient 
11 0.060 

22 0.140 

30 0.210 

45 0.390 

60 0.640 

90 1.320 

180 0.020 

The table below presents the parameters for the orifice link objects within the proposed site for restricting 
discharge from the underground storage into the municipal storm sewer in Vedette Way. It should be 
noted that the proposed ICDs will consist of slide type vertical circular orifices. 

Table 5.5: Orifice Parameters for Proposed Catchments 

Orifice Name Minor System 
Node ICD Type 

OR1 EXCBMH 395 mm Orifice 

5.6 Modeling Results and Discussion 

The following sections summarize the key hydrologic and hydraulic model results. For detailed model 
results or inputs please refer to the electronic model files. 

5.6.1 Proposed Inlet Control Devices 

Table 5.6 summarizes the orifice link maximum flow rate at the downstream underground storage to the 
existing storm sewer stub. 

Table 5.6: Proposed Phase Orifice Link Results 

Orifice Name Manhole ID ICD Type 
2yr 

Flow 
(L/s) 

5yr 
Flow 
(L/s) 

100yr 
Flow 
(L/s) 

OR1 EXCBMH 395 mm Orifice 241.3 285.9 370.7 
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5.6.2 Proposed Development Hydraulic Grade Line Analysis 

The 100-year hydraulic grade line (HGL) elevation across the proposed development was estimated 
using the PCSWMM model for the worst-case HGL using the 3-hour Chicago storm for the 100-year 
runoff. 

The climate change scenario was assessed using the 100-year runoff intensities (worst-case HGL) 
increased by 20%. Table 5.7 below presents the clearance between the proposed storm sewers worst 
case HGL and the nearest proposed under side of footing (USF). The storm sewer design sheet is 
included in Appendix C.1. 

Table 5.7: Worst-Case 100-Year HGL Results 

STM MH USF (m) 
100-Year, 3hr Chicago Storm 100-year+20%, 3hr Chicago 

Storm 

HGL (m) Clearance (m) HGL (m) Clearance (m) 

1001 84.52 84.01 0.51 84.29 0.28 

1002 85.00 84.1 0.90 84.4 0.60 

1003 85.11 84.18 0.93 84.52 0.59 

1004 85.31 84.3 1.01 84.68 0.63 

1005 86.03 84.71 1.32 84.81 1.22 

1006 86.18 85.42 0.76 85.46 0.72 

1007 84.62 84.05 0.57 84.37 0.25 

1008 84.91 84.06 0.85 84.37 0.54 

1009 85.10 84.33 0.77 84.71 0.39 

1010 86.02 84.98 1.04 85.67 0.35 

1011 84.65 84.06 0.59 84.37 0.28 

The model results indicate that there is sufficient clearance between the worst-case HGL and the 
proposed USFs within Block 105. Detailed grading of the site has been completed to ensure that the 
maximum hydraulic grade line is kept at least 0.30 m below the underside-of-footing (USF) of the 
adjacent units connected to the storm sewer during the worst case 100-year storm event and below 
proposed basement elevations during the ‘climate change’ event. 

5.6.3 Underground Storage 

Table 5.8 presents the maximum total water depths within the proposed underground storage for the 100-
year, 3-hr Chicago storm and the ‘climate change’ storm. Based on the model results, the total water 
depth does not exceed the 1.5 m maximum during the 100-year event. Tables summarizing the total 
water depths within the underground storage are included in Appendix C.2. 
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Table 5.8: Proposed Storage Depth and Volume 

Storage 
node ID  Structure ID Structure 

Height (m) 

2-year, 3-hour Chicago 100-year, 3-hour Chicago 100-year, 3-hour 
Chicago+20% 

Max 
Depth (m) Volume (m3) Max 

Depth (m) Volume (m3) Max 
Depth (m) Volume (m3) 

SWM-S StormTrap 1.5 0.4 125 1.1 347 1.4 424 

A StormTrap system was sized based on the minimum required storage size under the 100-year storm 
event. Based on the model results, a StormTrap SingleTrap system was preliminarily sized to provide 
around 426.1 m3 of storage. The sizing report is attached in Appendix C.3. 

5.6.4 Results 

The following section summarizes the key hydrologic and hydraulic model results for the proposed site 
and demonstrates the proposed stormwater management plan meets target peak rates established in the 
Wateridge Village Phase 1A Design Brief and MSS. For detailed model results or inputs please refer to 
the example input file in Appendix C.2 and the electronic model files. 

Table 5.9: Target and Resultant Major and Minor System Release Rates 

Storm event 
Target Release Rate 

per Subdivision 
Design (L/s) 

Block 105 Minor 
System Release 

Rate (L/s) 

Block 105 
Uncontrolled 

Release Rate (L/s) 

2-year, 3-hour Chicago 

505 

241 17 

5-year, 3-hour Chicago 286 49 

100-year, 3-hour Chicago 371 132 

100-year, 3-hour Chicago+20% N/A 405 172 

5.6.5 Low Impact Development (LID) Practices 

The infiltration and water quality control targets for the site are proposed to be met via the infiltration 
openings at the concrete slab for the proposed StormTrap underground storage. Upon collection from the 
site, the stormwater is directed into the underground storage and allowed to infiltrate into the surrounding 
soil. In larger storm events, storm flow will be directed to the outlet pipe with flowrates controlled by an 
ICD at the existing downstream catch basin manhole.  

Table 35 of the former CFB Rockcliffe Stormwater Management Existing Conditions & LID Pilot Project 
Scoping Report by Aquafor Beech specifies design targets at the LIDs to infiltrate the equivalent volume 
of a 4 mm event applied to the total development area for Phase 1A-3. 
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In the geotechnical investigation, the peak groundwater table at the location for the underground storage 
tank (borehole BH 2-25) was measured to be at 82.48 m. Accounting for the bottom of the proposed tank 
having an elevation of 82.8 m, a slab thickness of 280 mm, and a clear stone thickness of 300 mm, the 
contact area with the native soils is at an elevation of 82.2 m, below the peak groundwater table. 

To monitor the long-term groundwater table under the proposed tank and impacts to the infiltration, 
Paterson has installed data loggers at the monitoring well at BH 2-25. In the interim, an infiltration rate of 
10 mm/hr, taken from Table 1 of the Subsoil Infiltration Review for the adjacent 101 Vedette Way site 
(Paterson, December 2021), was assumed for the silty clay beneath the tank. 

In the model, a 4 mm storm event scenario was set up with the outlet from the underground storage 
having zero discharge to determine the infiltration volume from the tank, which was determined to be 
around 34 m3. Through Equation 4.3 from the MECP Stormwater Design Manual and using a porosity of 
0.4 for the clear stone layer and a contact surface area of 329.8 m2, the estimated drawdown time from 
the tank is around 25.8 hours. . 

5.6.6 Water Quality Control 

Runoff from the development site will be conveyed to the Eastern Stormwater Management Facility 
(Eastern Pond) through the 1500 mm diameter concrete storm sewer flowing west to east on Hemlock 
Road. The pond will provide an enhanced level of protection. 
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6 Grading 

The proposed Block 105 development site measure approximately 2.18 ha in area. The topography 
across the site under existing conditions slopes towards the southwest. The objective of the grading 
design strategy is to satisfy the stormwater management requirements, adhere to permissible grade raise 
restrictions, and provide for minimum cover requirements for sewers. 

The grading plan (Drawing GP-1) was prepared considering the grade raise restrictions identified in the 
geotechnical investigation. Areas where grades are expected to exceed the maximum permissible grade 
raise will be subject to either a pre-loading/surcharge program, or lightweight fill and/or other approved 
means outside of the proposed rights-of-way to reduce the risks of unacceptable long-term post-
construction differential settlements. 

7 Utilities 

As the subject site lies within a residential development community, Hydro, Bell, Gas, and Cable servicing 
for the proposed site will be readily available within subsurface infrastructure within the neighbouring 
rights-of-way. Exact size, location and routing of hydro utilities will be finalized after design circulation. 

8 Approvals 

An Ontario Ministry of Environment, Conservation, and Parks (MECP) Environmental Compliance 
Approval (ECA), under the Ontario Water Resources Act is not required for the proposed site, as the 
quality control for the site is accomplished in the Eastern Pond (ECA No. 0824-A8CR5H) and that the 
proposed works are anticipated to be under single ownership and drains to a municipal separated sewer. 

A Ministry of Environment Conservation and Parks (MECP) Permit to Take Water (PTTW) or reporting on 
the Environmental Activity and Sector Registry (EASR) may be required for the site as some of the 
proposed works may be below the groundwater elevation shown in the geotechnical report. The 
geotechnical investigation report has confirmed that the PTTW may be required if more than 400,000 
L/day of ground and/or surface water are to be pumped during the construction phase. For ground or 
surface water volumes pumped at between 50,000 to 400,000 L/day during construction, it is required to 
register on the EASR.  
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9 Erosion and Sediment Control During 
Construction 

To protect downstream water quality and prevent sediment build-up in catch basins and storm sewers, 
erosion and sediment control measures must be implemented during construction. The following 
recommendations will be included in the contract documents and communicated to the Contractor. 

1. Implement best management practices to provide appropriate protection of the existing and 
proposed drainage system and the receiving water course(s). 

2. Limit the extent of the exposed soils at any given time. 

3. Re-vegetate exposed areas as soon as possible. 

4. Minimize the area to be cleared and grubbed. 

5. Protect exposed slopes with geotextiles, geogrid, or synthetic mulches. 

6. Install silt barriers/fencing around the perimeter of the site as indicated in Drawing ECDS-1 to 
prevent the migration of sediment offsite.  

7. Install trackout control mats (mud mats) at the entrance/egress to prevent migration of sediment 
into the public ROW. 

8. Provide sediment traps and basins during dewatering works. 

9. Install sediment traps (such as SiltSack® by Terrafix) between catch basins and frames. 

10. Schedule the construction works at times which avoid flooding due to seasonal rains. 

The Contractor will also be required to complete inspections and guarantee the proper performance of 
their erosion and sediment control measures at least after every rainfall. The inspections are to include: 

• Verification that water is not flowing under silt barriers. 
• Cleaning and changing the sediment traps placed on catch basins. 

Refer to Drawing ECDS-1 for the proposed location of silt fences, sediment traps, and other erosion 
control measures. 
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10 Geotechnical Investigation 

A geotechnical investigation for the development was completed by Paterson Group Inc. in April 2025. 
The report summarizes the existing soil conditions within the Block 105 site and construction 
recommendations. For details which are not summarized below, please see the Paterson report included 
in the submission package. 

Subsurface soil conditions within Block 105 were determined through field investigations conducted on 
March 10, 2025, in addition to the previous investigations, completed by Paterson on March 26, 2021, in 
the vicinity of the subject site, and others within the subdivision, between November 2004 and August 
2015. In total, five (5) boreholes were drilled in the March 2025 investigation in addition to the six (6) 
boreholes drilled that were drilled in the March 2021 investigation. 

In general, soil stratigraphy consisted of topsoil/fill layer followed by a silty clay and glacial till. Bedrock 
was estimated to occur between depths of 8.6 to 10 m. Based on moisture levels and colour of the 
recovered soil samples, the long-term groundwater table is expected to be at a geodetic elevation of 82.0 
to 84.5 m, though as groundwater levels fluctuate seasonally, they could vary at the time of construction. 

Based on the observed soil conditions, a permissible grade raise restriction of 3.0 m above existing grade 
was recommended. Areas where grades are expected to exceed the maximum permissible grade raise 
will be subject to either a pre-loading/surcharge program, or lightweight fill and/or other approved means 
outside of the proposed rights-of-ways to reduce the risks of unacceptable long-term post-construction 
differential settlements. 

For the stormwater storage system, it is recommended that a minimum 75 mm thick lean concrete mud 
slab be placed on the undisturbed silty clay subgrade shortly after the completion of the excavation, with 
the purpose of reducing the risk of disturbance of the subgrade under the traffic of workers and 
equipment. 

The recommended rigid pavement structure is further presented in Table 10.1 below. 

Table 10.1: Recommended Pavement Structure 

Material Driveways and Car-only Parking 
Areas Local Residential Roadways 

Wear Course – HL-3 or Superpave 12.5 
Asphaltic Concrete 50 mm 40 mm 

Binder Course – HL-8 or Superpave 
19.0 Asphaltic Concrete - 50 mm 

BASE – OPSS Granular A Crushed 
Stone 150 mm 

SUBBASE – OPSS Granular B Type II 300 mm 400 mm 
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11 Conclusion 

Based on the preceding information, the following conclusions are summarized below: 

11.1 Potable Water Analysis 

Based on the findings of the report, pressure reducing valves will be required in all proposed units to meet 
maximum pressure guidelines as per City of Ottawa standards under typical demand conditions (peak 
hour and average day conditions). 

The results indicate that sufficient fire flows are available within the proposed watermain network under 
emergency fire demand conditions (maximum day + fire flow) while meeting the minimum pressure 
requirements as per City of Ottawa standards 

11.2 Wastewater Servicing 

Block 105 will be serviced by a network of gravity sewers which will direct wastewater flows to Vedette 
Way. The receiving sewer system has sufficient available capacity to receive the design flows. Design 
guidelines for slope and velocity have been met within the proposed sewers. 

11.3 Stormwater Management 

• The proposed stormwater management plan complies with the goals specified in the background 
reports and the 2012 City of Ottawa Sewer Design Guidelines. 

• Underground storage is proposed to limit inflow from the site area into the existing municipal 
storm sewer system to the 5-year storm event based on City of Ottawa IDF curves. 

• All dynamic surface water depths are to be less than 0.15 m during all storm events up to the 
100-year storm event. 

• The storm sewer hydraulic grade line will be maintained at least 0.30 m below the underside of 
footing in the subdivision during design storm events. 

• Minor system peak flows from the proposed site will be directed to the receiving sewer in Vedette 
Way and will ultimately discharge into the outlet West Pond. 

• The minor system outflow rates are within the Wateridge Village targets (January 2016). 
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11.4 Grading 

A grading plan has been prepared to account for the required overland flow conveyance, cover over 
sewers, hydraulic grade line requirements, and grade raise restrictions as identified in the geotechnical 
investigation. 

11.5 Utilities 

Electrical, gas, cable, and telephone infrastructure exist within the Wateridge subdivision development 
and has been designed by their respective utility providers to service the site plan blocks. Private utility 
servicing for Block 105 will be designed by the respective utilities. 
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Appendix A Water Servicing 

A.1 Domestic Water Demands 

  



Wateridge Subdivision Block 105 - Domestic Water Demand Estimates

Project No. 160402127 Designed by: MW 2.7 ppu

Date:2025-03-21 Checked by:
Revision: 01

280 L/cap/day

(L/min) (L/s) (L/min) (L/s) (L/min) (L/s)

Row 51 138 26.8 0.4 66.9 1.1 147.3 2.5
Back-to-Back 60 162 31.5 0.5 78.8 1.3 173.3 2.9

Total Site: 111 300 58.3 1.0 145.7 2.4 320.5 5.3

1

Townhomes

Max Day Demand
 ¹ ²

Peak Hour Demand  ¹ ²

The City of Ottawa water demand criteria used to estimate peak demand rates for residential areas are as follows:

     maximum day demand rate = 2.5 x average day demand rate

     peak hour demand rate = 2.2 x maximum day demand rate (as per Technical Bulletin ISD-2010-02)

Townhouse Types No. of 
Units Population

Residential

Population densities per Table 4.1 City of Ottawa Water Design 
Guidelines:

Demand conversion factors per Table 4.2 of the City of Ottawa 
Water Design Guidelines and Technical Bulletin ISTB-2021-03:

Site Plan provided by Korsiak Urban Planning (2025-03-04)

Avg Day Demand 

Date:2025-04-24
Stantec Consulting Ltd.

Water Demand
V:\01-604\active\160402127\design\analysis\wtr\2025-04-23 Wateridge Block 105 Water Demand.xlsx
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A.2 Fire Flow Demands (2020 FUS) 

  



Notes:

Step Task Value Used Req'd Fire 
Flow (L/min)

1 Determine Type of 
Construction 1.5 -

NO -

526 526 1052 -

3 Determine Required 
Fire Flow - 11000

4 Determine 
Occupancy Charge -15% 9350

0%

0%

0%

0%

Direction Exposure 
Distance (m)

Exposed 
Length (m)

Exposed Height 
(Stories)

Length-Height 
Factor (m x 

stories)
- -

North > 30 0 0 0-20 0%

East 3.1 to 10 14 2 21-49 16%

South 10.1 to 20 21 2 41-60 12%

West 3.1 to 10 14 2 21-49 16%

13000

216.7

2.50

1950

Date: 2025-03-21

FUS Fire Flow Calculation Sheet - 2020 FUS Guidelines

Stantec Project #: 160402127
Project Name: Wateridge Block 105

(F = 220 x C x A1/2). Round to nearest 1000 L/min

Fire Flow Calculation #: 1
Description: Block 2 6-unit row townhouses

Building footprint of 526 m².

Notes

Type V - Wood Frame / Type IV-D - Mass Timber Construction

2 Determine Effective 
Floor Area

Sum of All Floor Areas

Limited Combustible

5 Determine Sprinkler 
Reduction

None

0
Non-Standard Water Supply or N/A

Not Fully Supervised or N/A

% Coverage of Sprinkler System

6
Determine Increase 
for Exposures (Max. 

75%)

Construction of Adjacent 
Wall

Firewall / Sprinklered ?

Type V NO

4114
Type V NO

Type V NO

Type V NO

7 Determine Final 
Required Fire Flow

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s

Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m3)



Notes:

Step Task Value Used Req'd Fire 
Flow (L/min)

1 Determine Type of 
Construction 1.5 -

NO -

500 500 500 1500 -

3 Determine Required 
Fire Flow - 13000

4 Determine 
Occupancy Charge -15% 11050

0%

0%

0%

0%

Direction Exposure 
Distance (m)

Exposed 
Length (m)

Exposed Height 
(Stories)

Length-Height 
Factor (m x 

stories)
- -

North 10.1 to 20 21 2 41-60 12%

East 20.1 to 30 26 3 61-80 6%

South 3.1 to 10 21 3 61-80 18%

West 20.1 to 30 26 3 61-80 6%

16000

266.7

3.50

3360

Date: 2025-03-21

FUS Fire Flow Calculation Sheet - 2020 FUS Guidelines

Stantec Project #: 160402127
Project Name: Wateridge Block 105

(F = 220 x C x A1/2). Round to nearest 1000 L/min

Fire Flow Calculation #: 2
Description: Block 7 8-unit back-to-back townhouses

Building footprint of 500 m².

Notes

Type V - Wood Frame / Type IV-D - Mass Timber Construction

2 Determine Effective 
Floor Area

Sum of All Floor Areas

Limited Combustible

5 Determine Sprinkler 
Reduction

None

0
Non-Standard Water Supply or N/A

Not Fully Supervised or N/A

% Coverage of Sprinkler System

6
Determine Increase 
for Exposures (Max. 

75%)

Construction of Adjacent 
Wall

Firewall / Sprinklered ?

Type V NO

4641
Type V NO

Type V NO

Type V NO

7 Determine Final 
Required Fire Flow

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s

Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m3)



Notes:

Step Task Value Used Req'd Fire 
Flow (L/min)

1 Determine Type of 
Construction 1.5 -

NO -

500 500 500 1500 -

3 Determine Required 
Fire Flow - 13000

4 Determine 
Occupancy Charge -15% 11050

0%

0%

0%

0%

Direction Exposure 
Distance (m)

Exposed 
Length (m)

Exposed Height 
(Stories)

Length-Height 
Factor (m x 

stories)
- -

North 3.1 to 10 21 3 61-80 18%

East 20.1 to 30 26 3 61-80 6%

South 0 to 3 21 3 61-80 0%

West 20.1 to 30 26 2 41-60 4%

14000

233.3

3.00

2520

7 Determine Final 
Required Fire Flow

Total Required Fire Flow in L/min, Rounded to Nearest 1000L/min

Total Required Fire Flow in L/s

Required Duration of Fire Flow (hrs)

Required Volume of Fire Flow (m3)

3094
Type V NO

Type V YES

Type V NO

6
Determine Increase 
for Exposures (Max. 

75%)

Construction of Adjacent 
Wall

Firewall / Sprinklered ?

Type V NO

5 Determine Sprinkler 
Reduction

None

0
Non-Standard Water Supply or N/A

Not Fully Supervised or N/A

% Coverage of Sprinkler System

2 Determine Effective 
Floor Area

Sum of All Floor Areas

Limited Combustible

(F = 220 x C x A1/2). Round to nearest 1000 L/min

Fire Flow Calculation #: 6
Description: Block 10 12-unit back-to-back townhouses

Building footprint of 750 m². Installation of firewall into 8-unit and 4-unit clusters reduces building footprint area to 500 m².

Notes

Type V - Wood Frame / Type IV-D - Mass Timber Construction

Date: 2025-03-21

FUS Fire Flow Calculation Sheet - 2020 FUS Guidelines

Stantec Project #: 160402127
Project Name: Wateridge Block 105
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A.3 Hydraulic Boundary Conditions 

  



1

Wu, Michael

From: Wessel, Shawn <shawn.wessel@ottawa.ca>
Sent: April 10, 2025 13:12
To: Wu, Michael
Cc: Moroz, Peter
Subject: RE: City File No. PC2024-0488 - Wateridge Block 105 Boundary Conditions Request

Here you are Michael, as requested: 
 
The following are boundary conditions, HGL, for hydraulic analysis for Wateridge Development Block 
105, (zone MONT) assumed to be connected to via two connections to the 305mm watermain on the 
Vedette Way (See attached PDF for location). 
  
Connection 1 
Min HGL= 143.3 m 
Max HGL= 143.6 m 
Max Day + Fire flow (233.3 L/s)= 138.7 m 
Max Day + Fire flow (267.0 L/s)= 137.5 m 
  
Connection 2 
Min HGL= 143.3 m 
Max HGL= 143.6 m 
Max Day + Fire flow (233.3 L/s)= 138.8 m 
Max Day + Fire flow (267.0 L/s)= 137.7 m 
  
The maximum pressure is estimated to be more than 80 psi.  A pressure check at completion of 
construction is recommended to determine if pressure control is required. 
  
These are for current conditions and are based on computer model simulation. 
  
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. 
 
 
 
 
If you require addiƟonal informaƟon or clarificaƟon, please do not hesitate to contact me anyƟme. 
 
Thank you 
 
 
 
Regards, 
 
Shawn Wessel, A.Sc.T.,rcji 
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Pronouns: he/him | Pronom: il 
Project Manager - Infrastructure Approvals  
GesƟonnaire de projet – ApprobaƟon des demandes d’infrastructures 
 
Development Review Central Branch | DirecƟon de l’examen des projets d’aménagement, Centrale 
Planning, Development & Building Services Department (PDBS) | DirecƟon générale des services de la planificaƟon, de l’aménagement et 
du bàƟment (DGSPAB) 
City of OƩawa | Ville d'OƩawa 
110 Laurier Ave. W. | 110, avenue Laurier Ouest, OƩawa ON K1P 1J1 
(613) 580 2424 Ext. | Poste 33017 
Int. Mail Code | Code de Courrier Interne  01-14 

shawn.wessel@oƩawa.ca 

Please consider the environment before printing this email 

 
***Please also note that, while my work hours may be affected by the current situaƟon and am working 
from home, I sƟll have access to email, video conferencing and telephone. Feel free to schedule video 
conferences and/or telephone calls, as necessary.*** 
 
 

 
 
 

Classified as City of Ottawa - Internal / Ville d'Ottawa - classé interne 

From: Wessel, Shawn  
Sent: Thursday, April 10, 2025 11:37 AM 
To: Wu, Michael <Michael.Wu@stantec.com> 
Cc: Moroz, Peter <peter.moroz@stantec.com> 
Subject: RE: City File No. PC2024-0488 - Wateridge Block 105 Boundary Conditions Request 
 
Good morning, Michael 
 
I sent a reminder msg to our Water Engineer and will get back to you soon. 
 
 
Thank you 
 
 
 
Regards, 
 
Shawn Wessel, A.Sc.T.,rcji 
Pronouns: he/him | Pronom: il 
Project Manager - Infrastructure Approvals  
GesƟonnaire de projet – ApprobaƟon des demandes d’infrastructures 
 
Development Review Central Branch | DirecƟon de l’examen des projets d’aménagement, Centrale 
Planning, Development & Building Services Department (PDBS) | DirecƟon générale des services de la planificaƟon, de l’aménagement et 
du bàƟment (DGSPAB) 
City of OƩawa | Ville d'OƩawa 
110 Laurier Ave. W. | 110, avenue Laurier Ouest, OƩawa ON K1P 1J1 
(613) 580 2424 Ext. | Poste 33017 
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Int. Mail Code | Code de Courrier Interne  01-14 

shawn.wessel@oƩawa.ca 

Please consider the environment before printing this email 

 
***Please also note that, while my work hours may be affected by the current situaƟon and am working 
from home, I sƟll have access to email, video conferencing and telephone. Feel free to schedule video 
conferences and/or telephone calls, as necessary.*** 
 
 

 
 
From: Wu, Michael <Michael.Wu@stantec.com>  
Sent: Thursday, April 10, 2025 10:37 AM 
To: Wessel, Shawn <shawn.wessel@ottawa.ca> 
Cc: Moroz, Peter <peter.moroz@stantec.com> 
Subject: RE: City File No. PC2024-0488 - Wateridge Block 105 Boundary Conditions Request 
 

Good morning, Shawn, as a quick follow-up, can you provide us a timeline on when we can 
expect the boundary conditions? 
 
Thanks, 
 
Michael Wu EIT 
Civil Engineering Intern, Community Development 
  

Direct: 1 (613) 738-6033 
Michael.Wu@stantec.com 
  

Stantec 
300-1331 Clyde Avenue 
Ottawa ON K2C 3G4 
  

 

  

     

  

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not 
the intended recipient, please delete all copies and notify us immediately. 
 

 

Classified as City of Ottawa - Internal / Ville d'Ottawa - classé interne 

From: Wessel, Shawn <shawn.wessel@ottawa.ca>  
Sent: March 27, 2025 10:57 
To: Wu, Michael <Michael.Wu@stantec.com> 
Cc: Moroz, Peter <peter.moroz@stantec.com> 
Subject: RE: City File No. PC2024-0488 - Wateridge Block 105 Boundary Conditions Request 
 
Good morning, Michael 

  

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless 
you recognize the source. 

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de pièce 
jointe, excepté si vous connaissez l’expéditeur. 
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This is confirmation that we received your request and passed on to Water Dept. for comments. 
 
 
 
 
 
Regards, 
 
Shawn Wessel, A.Sc.T.,rcji 
Pronouns: he/him | Pronom: il 
Project Manager - Infrastructure Approvals  
GesƟonnaire de projet – ApprobaƟon des demandes d’infrastructures 
 
Development Review Central Branch | DirecƟon de l’examen des projets d’aménagement, Centrale 
Planning, Development & Building Services Department (PDBS) | DirecƟon générale des services de la planificaƟon, de l’aménagement et 
du bàƟment (DGSPAB) 
City of OƩawa | Ville d'OƩawa 
110 Laurier Ave. W. | 110, avenue Laurier Ouest, OƩawa ON K1P 1J1 
(613) 580 2424 Ext. | Poste 33017 
Int. Mail Code | Code de Courrier Interne  01-14 

shawn.wessel@oƩawa.ca 

Please consider the environment before printing this email 

 
***Please also note that, while my work hours may be affected by the current situaƟon and am working 
from home, I sƟll have access to email, video conferencing and telephone. Feel free to schedule video 
conferences and/or telephone calls, as necessary.*** 
 
 

 
 
 

Classified as City of Ottawa - Internal / Ville d'Ottawa - classé interne 

From: Wu, Michael <Michael.Wu@stantec.com>  
Sent: Wednesday, March 26, 2025 4:35 PM 
To: Wessel, Shawn <shawn.wessel@ottawa.ca> 
Cc: Moroz, Peter <peter.moroz@stantec.com> 
Subject: City File No. PC2024-0488 - Wateridge Block 105 Boundary Conditions Request 
 

Good afternoon, Shawn: 
 
We are requesting hydraulic boundary conditions for the proposed development at Block 105 of 
the Wateridge Subdivision. The proposed development comprises of 16 townhouse blocks and is 
projected to service a total population of 300 persons.  
 

  

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless 
you recognize the source. 

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de pièce 
jointe, excepté si vous connaissez l’expéditeur. 
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The boundary conditions requested are for the watermain on Vedette Way, and the water 
demands for the proposed development are as follows: 

 Average Day Demand: 1.0 L/s (58.3 L/min) 
 Maximum Day Demand: 2.4 L/s (145.7 L/min) 
 Peak Hour Demand: 5.3 L/s (320.5 L/min) 
 For fire flow demands, we are requesting the BCs for fire flows at 233.3 L/s (14,000 L/min) 

and 267 L/s (16,000 L/min) 
 
Attached are the calculation sheets and the FUS exposure sketch for your reference. 
 
We appreciate your time looking into this for us, and please feel free to reach out if you have any 
questions or comments. 
 
Thanks, 
 
Michael Wu EIT 
Civil Engineering Intern, Community Development 
  

Direct: 1 (613) 738-6033 
Michael.Wu@stantec.com 
  

Stantec 
300-1331 Clyde Avenue 
Ottawa ON K2C 3G4 
  

 

  

     

  

The content of this email is the confidential property of Stantec and should not be copied, modified, retransmitted, or used for any purpose except with Stantec's written authorization. If you are not 
the intended recipient, please delete all copies and notify us immediately. 
 
'  

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. 

'  

 Caution: This email originated from outside of Stantec. Please take extra precaution. 

 Attention: Ce courriel provient de l'extérieur de Stantec. Veuillez prendre des précautions supplémentaires. 

 Atención: Este correo electrónico proviene de fuera de Stantec. Por favor, tome precauciones adicionales. 

'  

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. 
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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. 

'  

 Caution: This email originated from outside of Stantec. Please take extra precaution. 

 Attention: Ce courriel provient de l'extérieur de Stantec. Veuillez prendre des précautions supplémentaires. 

 Atención: Este correo electrónico proviene de fuera de Stantec. Por favor, tome precauciones adicionales. 
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Wateridge Block 105 
Appendix A Water Servicing 

 Project: 160402127 A-4 
 

A.4 Hydraulic Analysis 

  



Junction Results - Basic Day

ID Demand (L/s) Elevation (m) Head (m) Pressure (m) Pressure (psi)2 Pressure (kPa)
5 0.05 88.25 143.60 55.36 78.71 542.71
4 0.04 88.21 143.60 55.39 78.77 543.09
3 0.05 88.10 143.60 55.50 78.92 544.14
6 0.04 88.07 143.60 55.53 78.96 544.38
2 0.05 87.64 143.60 55.96 79.57 548.63

13 0.07 87.60 143.60 56.00 79.63 549.01
7 0.04 87.15 143.60 56.45 80.28 553.48

12 0.11 87.11 143.60 56.49 80.33 553.85
1 0.05 87.04 143.60 56.56 80.42 554.50

15 0.07 87.04 143.60 56.56 80.43 554.51
8 0.04 86.62 143.60 56.98 81.03 558.65

14 0.11 86.58 143.60 57.02 81.08 559.02
0 0.04 86.42 143.60 57.19 81.32 560.65

16 0.07 86.35 143.60 57.25 81.41 561.29
10 0.00 86.26 143.60 57.34 81.54 562.17
17 0.09 86.25 143.60 57.35 81.55 562.27
9 0.04 86.24 143.60 57.36 81.57 562.38

18 0.00 86.23 143.60 57.37 81.57 562.42
11 0.00 86.22 143.60 57.38 81.59 562.55
20 0.00 86.07 143.60 57.53 81.81 564.06

Link Results - Basic Day

ID FROM TO Length (m) Diameter (mm) Roughness Flow (L/s) Velocity (m/s)
C8 12 7 2.90 204 110 0.128 0.004
C7 12 8 39.40 204 110 -0.224 0.007

1002 3 2 33.12 204 110 -0.092 0.003
1003 4 3 9.44 204 110 -0.042 0.001
1004 5 4 69.62 204 110 -0.002 0.000
1005 6 5 5.98 204 110 0.048 0.001
1006 7 6 35.76 204 110 0.088 0.003

C6 14 8 3.16 204 110 0.264 0.008
C5 9 14 29.18 204 110 0.349 0.011

1009 10 9 14.47 204 110 0.389 0.012
1010 11 10 1.89 204 110 0.389 0.012
1011 13 12 81.88 204 110 0.014 0.000
1012 15 14 82.80 204 110 0.024 0.001
1013 17 16 74.69 204 110 0.013 0.000

C4 11 17 1.60 204 110 0.103 0.003
C3 18 11 6.67 204 110 0.492 0.015
C1 20 C2 7.93 204 110 -0.468 0.014
C2 18 C1 10.09 204 110 -0.492 0.015
C9 2 13 2.87 204 110 -0.142 0.004

C10 13 1 39.63 204 110 -0.226 0.007
C11 1 15 2.87 204 110 -0.276 0.008
C12 15 0 39.51 204 110 -0.371 0.011
C13 0 16 3.11 204 110 -0.411 0.013
C14 16 20 10.65 204 110 -0.468 0.014



Junction Results - Peak Hour

ID Demand (L/s) Elevation (m) Head (m) Pressure (m) Pressure (psi)2 Pressure (kPa)
5 0.29 88.25 143.30 55.05 78.28 539.73
4 0.19 88.21 143.30 55.09 78.34 540.11
3 0.29 88.10 143.30 55.20 78.49 541.16
6 0.24 88.07 143.30 55.22 78.52 541.40
2 0.29 87.64 143.30 55.66 79.14 545.65

13 0.39 87.60 143.30 55.69 79.20 546.03
7 0.24 87.15 143.30 56.15 79.84 550.50

12 0.58 87.11 143.30 56.19 79.90 550.87
1 0.29 87.04 143.30 56.26 79.99 551.53

15 0.39 87.04 143.30 56.26 79.99 551.54
8 0.24 86.62 143.30 56.68 80.59 555.68

14 0.58 86.58 143.30 56.72 80.65 556.05
0 0.24 86.42 143.30 56.88 80.89 557.70

16 0.39 86.35 143.30 56.95 80.98 558.34
10 0.00 86.26 143.30 57.04 81.11 559.22
17 0.48 86.25 143.30 57.05 81.12 559.32
9 0.24 86.24 143.30 57.06 81.14 559.41

18 0.00 86.23 143.30 57.07 81.14 559.47
11 0.00 86.22 143.30 57.08 81.16 559.60
20 0.00 86.07 143.30 57.23 81.38 561.11

Link Results - Peak Hour

ID FROM TO Length (m) Diameter (mm) Roughness Flow (L/s) Velocity (m/s)
C8 12 7 2.90 204 110 0.735 0.022
C7 12 8 39.40 204 110 -1.249 0.038

1002 3 2 33.12 204 110 -0.515 0.016
1003 4 3 9.44 204 110 -0.225 0.007
1004 5 4 69.62 204 110 -0.035 0.001
1005 6 5 5.98 204 110 0.255 0.008
1006 7 6 35.76 204 110 0.495 0.015

C6 14 8 3.16 204 110 1.489 0.046
C5 9 14 29.18 204 110 1.943 0.059

1009 10 9 14.47 204 110 2.183 0.067
1010 11 10 1.89 204 110 2.183 0.067
1011 13 12 81.88 204 110 0.066 0.002
1012 15 14 82.80 204 110 0.126 0.004
1013 17 16 74.69 204 110 0.083 0.003

C4 11 17 1.60 204 110 0.563 0.017
C3 18 11 6.67 204 110 2.746 0.084
C1 20 C2 7.93 204 110 -2.614 0.080
C2 18 C1 10.09 204 110 -2.746 0.084
C9 2 13 2.87 204 110 -0.805 0.025

C10 13 1 39.63 204 110 -1.261 0.039
C11 1 15 2.87 204 110 -1.551 0.047
C12 15 0 39.51 204 110 -2.067 0.063
C13 0 16 3.11 204 110 -2.307 0.071
C14 16 20 10.65 204 110 -2.614 0.080



Fire Flow Results - Max Day + 233 L/s

ID
Static Demand 

(L/s)
Static Pressure 

(m)
Static Pressure 

(psi)
Static Pressure 

(kPa)
Static Head 

(m)
Fire Flow 

Demand (L/s)
Residual 

Pressure (m)
Residual 

Pressure (psi)
Available 
Flow (L/s)

Available 
Pressure (psi)

0 0.11 52.35 74.44 513.24 138.76 233.33 49.81 70.83 1015.13 20
1 0.13 51.70 73.52 506.90 138.75 233.33 45.74 65.03 632.43 20
2 0.13 51.10 72.66 500.98 138.74 233.33 41.71 59.32 490.35 20
3 0.13 50.64 72.01 496.49 138.74 233.33 37.94 53.95 413.23 20
4 0.09 50.53 71.86 495.43 138.74 233.33 37.28 53.02 403.25 20
5 0.13 50.49 71.80 495.04 138.74 233.33 37.28 53.02 403.66 20
6 0.11 50.66 72.04 496.72 138.74 233.33 37.79 53.74 410.39 20
7 0.11 51.59 73.36 505.82 138.74 233.33 42.20 60.00 493.55 20
8 0.11 52.12 74.11 510.96 138.74 233.33 46.05 65.49 630.43 20
9 0.11 52.49 74.64 514.60 138.73 233.33 48.51 68.98 795.03 20

10 0.00 52.46 74.60 514.36 138.72 233.33 50.21 71.40 1079.32 20
11 0.00 52.50 74.66 514.74 138.72 233.33 50.55 71.87 1165.76 20
12 0.26 51.63 73.41 506.18 138.74 233.33 42.67 60.67 506.66 20
13 0.18 51.14 72.72 501.36 138.74 233.33 42.18 59.98 503.33 20
14 0.26 52.15 74.16 511.33 138.74 233.33 46.52 66.15 656.30 20
15 0.18 51.70 73.52 506.91 138.75 233.33 46.13 65.60 656.57 20
16 0.18 52.42 74.53 513.88 138.77 233.33 50.34 71.59 1134.28 20
17 0.22 52.47 74.62 514.46 138.72 233.33 50.30 71.53 1101.56 20
18 0.00 52.48 74.62 514.52 138.71 233.33 51.03 72.56 1364.96 20
20 0.00 52.72 74.96 516.85 138.79 233.33 51.46 73.17 1494.65 20



Fire Flow Results - Max Day + 267 L/s

ID
Static Demand 

(L/s)
Static Pressure 

(m)
Static Pressure 

(psi)
Static Pressure 

(kPa)
Static Head 

(m)
Fire Flow 

Demand (L/s)
Residual 

Pressure (m)
Residual 

Pressure (psi)
Available 
Flow (L/s)

Available 
Pressure (psi)

0 0.11 51.22 72.83 502.12 137.63 266.67 47.95 68.18 998.66 20
1 0.13 50.55 71.88 495.63 137.60 266.67 42.88 60.98 621.89 20
2 0.13 49.95 71.02 489.68 137.59 266.67 37.88 53.87 482.04 20
3 0.13 49.49 70.37 485.17 137.59 266.67 33.16 47.15 406.13 20
4 0.09 49.38 70.22 484.12 137.59 266.67 32.35 46.00 396.31 20
5 0.13 49.34 70.16 483.72 137.58 266.67 32.36 46.01 396.70 20
6 0.11 49.51 70.40 485.39 137.58 266.67 32.96 46.87 403.35 20
7 0.11 50.44 71.72 494.48 137.58 266.67 38.36 54.55 485.29 20
8 0.11 50.96 72.46 499.60 137.58 266.67 43.17 61.39 620.03 20
9 0.11 51.32 72.98 503.15 137.56 266.67 46.22 65.72 781.99 20

10 0.00 51.29 72.93 502.85 137.55 266.67 48.40 68.82 1061.54 20
11 0.00 51.33 72.99 503.23 137.55 266.67 48.82 69.42 1146.56 20
12 0.26 50.47 71.77 494.84 137.58 266.67 38.96 55.40 498.19 20
13 0.18 49.99 71.08 490.06 137.59 266.67 38.48 54.71 494.80 20
14 0.26 51.00 72.51 499.96 137.58 266.67 43.76 62.22 645.49 20
15 0.18 50.56 71.89 495.65 137.60 266.67 43.40 61.71 645.63 20
16 0.18 51.28 72.92 502.79 137.63 266.67 48.62 69.13 1115.94 20
17 0.22 51.30 72.95 502.96 137.55 266.67 48.52 68.99 1083.42 20
18 0.00 51.30 72.94 502.90 137.53 266.67 49.44 70.30 1342.33 20
20 0.00 51.60 73.38 505.93 137.67 266.67 49.98 71.06 1470.95 20
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A.5 Fire Hydrant Coverage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Project: 160402127

Revision: 01 Prepared By: MW

Revision Date: 2025-04-24 Checked By: 

HYD-01 HYD-02 HYD-03

Distance from building (m) 44.9 44.7 27.0 - -

Maximum fire flow capacity3 (L/min) 5,678 5,678 5,678 17,034 16,000

Distance to 
Building 

(m)

Maximum 
Capacity 
(L/min)

≤ 76 5,678

> 76 and ≤ 152 3,785

> 152 and ≤ 305 2,839

Notes:

1. Hydrant locations as per Drawing SSP-1. Refer to fire hydrant coverage sketch (Appendix A.5).

2. See FUS Calculations, Appendix A.2 for fire flow requirements. 

3. See NFPA 1 Table 18.5.4.3 for maxiumim fire flow capacity of hydrants by distance to building.

Wateridge Village Block 105

TABLE 1: 
FIRE HYDRANT COVERAGE TABLE 

Block 7

NFPA 1 Table 18.5.4.3

Total Available 
Fire Flow 
(L/min)

Total Required 
Fire Flow2

(L/min)
Description

Hydrants1
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Appendix B Wastewater Servicing 

B.1 Sanitary Sewer Design Sheet 

  



SUBDIVISION:

4.0 280  l/p/day 0.60  m/s

DATE: 2.0 28,000 l/ha/day 3.00  m/s

REVISION: 2.4 55,000 l/ha/day 0.013

DESIGNED BY: FILE NUMBER: 160402127 1.5 35,000 l/ha/day BEDDING CLASS B
CHECKED BY: 3.4 28,000 l/ha/day MINIMUM COVER 2.50 m

2.7 0.33 l/s/Ha HARMON CORRECTION FACTOR 0.8

1.8

C+I+I TOTAL
AREA ID FROM TO AREA POP. PEAK PEAK AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. AREA ACCU. PEAK TOTAL ACCU. INFILT. FLOW LENGTH DIA MATERIAL CLASS SLOPE CAP. CAP. V VEL.
NUMBER M.H. M.H. SINGLE TOWN APT AREA POP. FACT. FLOW AREA AREA AREA AREA AREA FLOW AREA AREA FLOW (FULL) PEAK FLOW (FULL)

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

R112B 112 106 0.05 0 1 0 3 0.05 3 3.76 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.05 0.05 0.0 0.0 12.4 200 PVC SDR 35 0.80 29.9 0.17% 0.94
R106A 106 105 0.23 0 10 0 27 0.28 30 3.68 0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.23 0.28 0.1 0.4 78.4 200 PVC SDR 35 0.55 24.8 1.80% 0.78
R105A 105 104 0.15 0 7 0 19 0.43 49 3.65 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.15 0.43 0.1 0.7 42.5 200 PVC SDR 35 2.64 54.4 1.32% 1.71

R111B 111 104 0.31 0 20 0 54 0.31 54 3.65 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.31 0.31 0.1 0.7 87.8 200 PVC SDR 35 0.40 21.1 3.50% 0.67

R104A 104 103 0.13 0 6 0 16 0.87 119 3.58 1.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.13 0.87 0.3 1.7 42.4 200 PVC SDR 35 0.40 21.1 7.87% 0.67

R110B 110 103 0.31 0 20 0 54 0.31 54 3.65 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.31 0.31 0.1 0.7 88.7 200 PVC SDR 35 0.70 28.0 2.65% 0.88

R103A 103 102 0.10 0 5 0 14 1.28 186 3.53 2.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.10 1.28 0.4 2.6 31.9 200 PVC SDR 35 0.40 21.1 12.12% 0.66
R102A 102 101 0.03 0 2 0 5 1.31 192 3.52 2.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.03 1.31 0.4 2.6 21.7 200 PVC SDR 35 0.40 21.0 12.46% 0.66

R112A 112 111 0.10 0 5 0 14 0.10 14 3.72 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.10 0.10 0.0 0.2 33.7 200 PVC SDR 35 0.70 28.0 0.70% 0.88
R111A 111 110 0.13 0 7 0 19 0.23 32 3.68 0.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.13 0.23 0.1 0.5 42.4 200 PVC SDR 35 0.70 28.0 1.65% 0.88
R110A 110 108 0.13 0 6 0 16 0.36 49 3.65 0.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.13 0.36 0.1 0.7 42.5 200 PVC SDR 35 0.40 21.2 3.29% 0.67

R109A 109 108 0.09 0 4 0 11 0.09 11 3.73 0.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.09 0.09 0.0 0.2 14.7 200 PVC SDR 35 1.00 33.5 0.48% 1.05

R108A 108 107 0.34 0 18 0 49 0.79 108 3.59 1.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.34 0.79 0.3 1.5 75.9 200 PVC SDR 35 0.50 23.6 6.41% 0.74
107 101 0.00 0 0 0 0 0.79 108 3.59 1.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.79 0.3 1.5 10.2 200 PVC SDR 35 0.40 21.1 7.17% 0.66

G101A 101 17 0.00 0 0 0 0 2.10 300 3.46 3.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 2.10 0.7 4.1 13.6 200 PVC SDR 35 0.40 21.1 19.18% 0.67
200

DESIGN PARAMETERS

AVG. DAILY FLOW / PERSON MINIMUM VELOCITY

MAXIMUM VELOCITY

MANNINGS n 

MAX PEAK FACTOR (RES.)=

COMMERCIALMIN PEAK FACTOR (RES.)=

INDUSTRIAL (HEAVY)

SANITARY SEWER
Wateridge Block 105 DESIGN SHEET

(City of Ottawa)

JP

2025-04-24

INSTITUTIONAL GREEN / UNUSED

PERSONS / SINGLE

PIPE

PERSONS / TOWNHOME

PERSONS / APARTMENT

INDUSTRIAL (L) INFILTRATION

INFILTRATION

INDUSTRIAL (LIGHT)

INSTITUTIONAL

CUMULATIVE

MW

1 PEAKING FACTOR (INDUSTRIAL):
PEAKING FACTOR (ICI >20%):

LOCATION RESIDENTIAL AREA AND POPULATION COMMERCIAL INDUSTRIAL (H)
UNITS
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5 Wastewater Collection System 
5.1 Introduction 
The former CFB Rockcliffe combined sewer system has reached its useful life and the 
redevelopment of the site should include the construction of a new separated sewer system. The 
new sanitary sewers will be designed to not only collect wastewater from former CFB Rockcliffe 
but should also be oversized to carry wastewater from several external areas, some of which have 
previously been identified. 

Capacity for wastewater flows from the Montfort Hospital and Thorncliffe Village should be 
provided in the new wastewater system in Rockcliffe. Combined sewage flows from the NRC 
Campus presently cross the former CFB Rockcliffe site and connect to the IOS sewer at the NRC 
Shaft. The existing easements for the NRC combined sewer will be protected as the subject site 
develops. However, if the NRC should complete its own separated sewer system in the future it is 
assumed that wastewater flows from the NRC Campus will connect directly to the IOS. No 
wastewater capacity in the proposed new sanitary sewer system for the former CFB Rockcliffe 
site will be provided for the NRC lands.  

The existing Fairhaven development to the south of former CFB Rockcliffe is presently serviced 
with well and septic systems. Provision for potential future wastewater flows from that area should 
also be considered in the redevelopment site infrastructure. 

As noted in Section 2.4.2, the Foxview development is presently serviced with sanitary sewers 
which outlet to the south. It is therefore proposed that the wastewater system for the subject 
redevelopment not provide capacity for Foxview. 

Although not located inside the site boundaries, CLC has agreed to provide capacity in the 
proposed site infrastructure, including wastewater, for a 11.3 ha property located north of Hemlock 
Road. The site is identified as “Future Museum” on Figure 1.2. The property is in federal 
government ownership, which wishes to retain servicing capacity in the proposed site 
infrastructure to accommodate the needs of a future museum development. The site is partially 
located on the northern escarpment where existing ground contours range between 68 m and 86 
m. The proposed wastewater collection system along Hemlock Road can partially service the site; 
however, because of the site topography, it is proposed that a separate sanitary sewer be 
constructed by the site owner at the time of site development and connect to and outlet at node 
253A (City sewer node aw 00200) at an invert elevation of 61.69 m.  

5.2 Design Criteria 
Most of the existing sewers, both combined and sanitary, will be decommissioned while 
developing the site in favour of a separated sewer system which would include dedicated sewers 
for wastewater and storm runoff. The new site sanitary sewer system will be designed in 
accordance with the City of Ottawa Sewer Design Guidelines. These will include the following 
parameters: 

• Average Residential Per Capital Flow Rate 350 l/c/day 

• Residential Peaking Factor   Harmon Formula (2.0 to 4.0) 

• Average Employment Flow Rate   50,000 l/ha/d 

• Average Institutional Flow Rate   50,000 l/ha/d 

• ICI Peaking Factor    1.5 
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BLOCK 
NO. 

UNITS 
POPULATION SINGLES 

(3.4PPU) 
SEMIS 

(2.7PPU) 
TH 

FREEHOLD 
(2.7PPU) 

TH 
STACKED 
(2.3PPU) 

APARTMENTS (1.8PPU) 
TOTAL APT LRA/

MU 
MRA/
MU 

HRA/
MU 

31       237  237 426.6 
32       171  171 307.8 
33       214  214 385.2 
35       190  190 342.0 
36       285  285 513.0 
39       191  191 343.8 
40    83     83 190.9 
41    84     84 193.2 
42   39      39 105.3 
44      275   275 495.0 
46   62      62 167.4 
47    35     35 80.5 
48    70     70 161.0 
50    110     110 253.0 
51    158     158 363.4 
53    190     190 437.0 
55   33      33 89.1 
57    41     41 94.3 
60        500 500 900.0 

Total 133 0 324 1284 0 693 1892 974 5300 10686.4 
 

5.3 Proposed Wastewater Plan 
The recommended ultimate wastewater plan for former CFB Rockcliffe is included in Figure 5.1. 
Together with that figure, the supporting Sanitary Sewer Design Sheets and Figure 5.2, Sanitary 
Drainage Area Plan, are included in Appendix D. For quick reference, reduced copies of these 
figures are included herein. 

The proposed plan indicates that wastewater from the subject site and some adjacent external 
areas will be directed to one of the proposed connection locations to the IOS. The limits of these 
sub-drainage areas are also indicated on Figure 5.2. The following Table 5.2 summarizes the 
wastewater elements for each connection point. 

Table 5.2 Proposed Macro Drainage Area Elements 

CONNECTION 
LOCATION 
IOS SHAFT 

FORMER CFB ROCKCLIFFE EXTERNAL AREAS TOTAL TOTAL 
FLOW 
(L/S) 

AREA 
(HA) 

POPU- 
LATION ICI (HA) AREA 

(HA) 
POPU-
LATION ICI (HA) AREA 

(HA) 
POPU-
LATION ICI (HA) 

Peach Tree 
Lane 19.02 2544.2 0.00 0.0 0.0 19.69 19.02 2544.2 19.69 61.86 

Codd’s 
Road 68.28 7374.5 13.69 14.50 2112.2 0.0 82.78 9486.7 13.69 156.25 

NRC 16.21 767.7 3.18 0.0 0.0 0.0 16.21 767.7 3.18 49.23 
SWM Pond           

Total 103.51 10686.4 16.87 14.50 2112.2 19.69 118.01 12798.6 36.56 267.34 
 

A wastewater allowance for 1,574 people covering 5.5 ha is proposed for Thorncliffe Village. The 
drainage limit is shown on Figure 5.2 and the population estimate is taken from Drawing No. 
12381 S1 prepared by J.L. Richards & Associates Ltd (dated 1991), a copy of which is included 
in Appendix D. Existing wastewater flows from Thorncliffe Village are discharged to an existing 
300 mm diameter sewer in the location indicated on Figure 2.13. It is proposed to intercept and 
collect those flows near node 114A and route the proposed site sewers to the Codd’s Road Shaft 
(refer to Figure 5.1). 
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Future external flows from the Fairhaven community are also planned to be routed to the site 
wastewater system at node 190A. In anticipation of potential urbanization of that development, it 
is proposed to install a 250 mm diameter sewer under the proposed Southwest Channel 
terminating at the south limit of the former CFB Rockcliffe site. A wastewater allowance of about 
11 l/s will be provided for flows from the Fairhaven development. 

Wastewater flows from the Montfort Hospital are currently directed into the Airbase Outlet Sewer 
located near the west portion of the former CFB Rockcliffe site. It is proposed to continue to accept 
the hospital wastewater flows in a new sanitary sewer starting at node 261A. Based on an average 
institutional flow allowance of 50,000 l/day/gross ha, peaked at 1.5, an allowance of about 10 l/s 
is proposed to be provided for the hospital.  

Future wastewater flows from the proposed 11.3 ha museum site located north of Hemlock Road 
are proposed to be routed to the existing 750 mm diameter Airbase Sewer by the site owner at 
node 253A (City sewer node aw 00200) where it can connect at the existing elevation of 61.69 m. 
The minimum sewer size from the museum site will be 250 mm diameter. 

The Aviation Museum currently discharges wastewater flows into the RCAF Pump Station which 
is located north of the Aviation Parkway, and north of former CFB Rockcliffe. The pump station 
currently delivers flows through a 200 mm diameter forcemain to an existing combined sewer near 
node 332A (City sewer node rc00900) where it is then routed by gravity through the RCAF Pull-
Back Sewer to the IOS trunk sewer at the NRC shaft (node 333A). 

Although the RCAF Pump Station has a capacity of about 29 l/s, most of the contributing drainage 
areas on the subject site above the north escarpment will be redeveloped and future wastewater 
flows from this area are proposed to be re-routed to the RCAF Pull-Back Sewer. The City of Ottawa 
has estimated that the RCAF pump station is accepting only about 2 l/s from the Aviation Museum, 
it is however recommended that capacity in the proposed new site sewers continue to provide an 
allowance of 29 l/s for the pump station. If things change between the present and the time Phase 
3 is designed then the question of the pump station allowance can be revisited in the future. 

Combined sewage from the NRC Campus currently connects to the IOS sewer at the NRC Shaft. 
Combined flows from the NRC Campus are routed to an existing overflow chamber (City sewer 
node nr00100) through two sewers which are partially located on the former CFB Rockcliffe 
property. Most of the combined flow from the south portion of the NRC lands are routed to the 
overflow structure in the future commercial block 56 and the open space block 45 (refer to Figure 
1.3) via an existing 750 mm diameter sewer. Combined flows from the northern portion of the NRC 
Campus are routed to the overflow structure in an existing 300 mm diameter sewer. The existing 
overflow structure is designed to pass dry weather flows directly to the NRC shaft structure (City 
sewer node oc00100) and wet weather flows to the Ottawa River via a 900 mm diameter overflow 
pipe.  

It is proposed to leave the two existing NRC combined sewers intact until such time that the NRC 
completes its own separation plan. No allowance will be provided in the proposed site sewers for 
future wastewater flows from the NRC site. If and when the NRC completes a separation plan, it 
is assumed that plan will include dedicated sewers within its site including a new direct connection 
to the NRC Shaft without any impact upon the subject site. At that time, the existing NRC combined 
sewers, which are located on the subject site, can be decommissioned. 

5.4 Proposed Outlets 
As shown in Figure 5.1, there are three proposed sanitary sewer outlets for the former CFB 
Rockcliffe redevelopment. It is proposed to construct three separate sanitary sewer networks with 
connections to either the Airbase Outlet Sewer, the Codd’s Road Shaft or the NRC Shaft. 
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5.4.1 Airbase Outlet Sewer 
The Airbase Outlet Sewer is shown on Figure 2.13. It consists of a 375 mm/750 mm diameter 
combined sewer located along the western edge of the former CFB Rockcliffe site. Besides 
providing an outlet for wastewater flow from the Montfort Hospital, it also collects combined 
sewage from the former Air Force base in areas west of Codd’s Road. The existing sewer directs 
all flows to an existing overflow structure identified as node 255A (City sewer node aw00100) as 
indicated on Figure 5.1. The manhole structure at node 255A is designed to direct dry weather 
flows to the 300 mm diameter Airbase Pullback sewer and excess wet weather flows to a 900 mm 
diameter overflow pipe. Wet weather flows eventually outlet to the Ottawa River. 

As part of the wastewater plan for the subject site, it is proposed to replace that portion of the 
existing Airbase Outlet Sewer that is located on site (i.e. between nodes 261A and 272A) as well 
as about another 120 m north of the subject site up to node 253A (City node aw00200)as indicated 
on Figure 5.1. The existing sewer between nodes 272A and 253A is at an elevation which is too 
high to permit a gravity outlet from the redeveloped Rockcliffe site without replacement.  

It is proposed to continue to use the existing outlet sewer north of node 253A as shown on Figure 
5.1. The existing invert at node 253A of the Airbase Outlet Sewer is about 61.89 m which is 
sufficiently deep to accommodate a gravity connection from the proposed site sanitary sewers. At 
node 253A, an existing 200 mm diameter combined sewer from Hemlock Road also connects to 
the Airbase Outlet Sewer. It is recommended that the 200 mm diameter pipe be disconnected and 
decommissioned from the existing structure. A future connection to node 253A is also proposed 
to carry wastewater from the 11.3 ha museum site. In a similar manner, it is recommended that 
the existing 900 mm diameter overflow pipe be disconnected from the node 255A structure and 
the manhole be re-benched. These latter works will ensure that only wastewater flows from the 
developed subject site will outlet to the Airbase Pull-Back Sewer.  

5.4.2 Airbase Pullback Sewer  
The existing Airbase Pullback Sewer is a 300 mm diameter pipe with an estimated full flow 
capacity of about 84 l/s. The sewer was reconstructed in about 2000 by the former Regional 
Municipality of Ottawa Carleton as part of the Alvin Heights Pull-Back Sewer Reconstruction. As 
per the Sanitary Sewer Design Sheet and the Sanitary Sewer Drainage Area Plan, both of which 
are included in Appendix D, an estimated peak wastewater flow of 62 l/s, which also includes an 
allowance for the future museum site, will be directed to the Airbase Pullback Sewer and 
eventually to the IOS trunk sewer. 

5.4.3 Codd’s Road Shaft 
The Codd’s Road Shaft location is indicated on Figure 2.13. This connection to the Interceptor 
Outfall Sewer was added in 1991 as part of the development of the Thorncliffe Village community. 
A dedicated sanitary sewer from that development collects wastewater and routes it directly to the 
IOS without any connections to the other existing sewers on the subject property. Figure 2.14 
provides a schematic of the existing Codd’s Road Shaft details. Because the existing connection 
to this shaft delivers only wastewater flows and not combined sewage, there is no overflow at this 
shaft.  

The connection includes a standard manhole with a 375 mm diameter inlet pipe. However, 
because the site is about 35 m above the Interceptor sewer, the manhole outlet includes a 300 
mm diameter vertical steel casing sewer connecting directly to the Interceptor sewer. The existing 
manhole base elevation is approximately 83.00 m. 

Based on the proposed wastewater plan, two connections to the existing manhole are proposed. 
However, these will both be lower than the existing manhole bottom so it is proposed to replace 
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the manhole with a new structure. Figure 5.3 provides some preliminary details of the proposed 
new connection at the Codd’s Road Shaft. Essentially, the current connection will be lowered as 
needed to accommodate the two new inlet sewers. The elements of the vertical outlet pipe will 
remain unchanged but will be adjusted to a lower elevation. 

The estimated peak wastewater flow proposed to be connected to the Codd’s Road Shaft is about 
156 l/s. Based on the Ontario Building Code (Section 7.5.8.4, 2012) the capacity of a 300 mm 
diameter vertical pipe is 2700 GPM or 170 l/s. The OBC assumes only 29% of the pipe area is 
used by wastewater. A copy of Table 7.5.8.4 and Figure 13-7 from the OBC is included in 
Appendix D. 

5.4.4 NRC Shaft 
The third proposed connection to the IOS sewer is at the NRC Shaft where combined flows from 
the NRC property; wastewater flows from the Aviation Museum and combined flows from the 
eastern portion of the former airbase site are presently connected. Figure 2.15 and Figure 2.16 
show the existing connection details. 

Flows from the NRC Campus enter an existing overflow manhole structure from two separate 
combined sewers. The overflow structure is designed to direct dry weather flow to the nearby NRC 
Shaft drop structure which in turn connects to the IOS sewer. The overflow structure has a 900 
mm diameter overflow pipe which directs larger wet weather flows away from the site to the Ottawa 
River. Besides the dry weather flows from the NRC overflow chamber, the drop manhole also 
receives flows from the 300 mm diameter RCAF Pullback Sewer. The drop manhole outlets 
through a vertical drop pipe directly to the Interceptor sewer located about 35 m below the drop 
manhole. 

Both the NRC overflow chamber and adjacent incoming and outgoing overflow pipes are proposed 
not to be impacted by the proposed site development. The drop manhole is also proposed to 
remain as-is. Future separated flows from Phase 3 and the RCAF Pump Station are proposed to 
connect directly to the existing 300 mm diameter RCAF Pullback Sewer at a location about 40 m 
upstream of the NRC Shaft. The balance of the RCAF Pullback Sewer is proposed to be replaced 
as part of the future design of Block 44, which is considered the  Special Design Area (Block 44, 
refer to Figure 1.3). The pullback sewer is connected to the NRC Shaft at an elevation of about 
77.0 m. Existing ground is close to the 84.0 m contour, so the existing infrastructure is sufficiently 
deep to accept a new connection from the proposed site sanitary sewers. 

The City has commented that the existing pullback sewer is located in a forested area. It is likely 
that every reasonable attempt will be made to retain existing significant vegetation. In that event 
the pullback sewer, as well as incoming pipes such as the pump station forcemain, may be 
relocated. Those decisions will be made at the time of final concepts and future design the Special 
Design Area. 

The estimated peak wastewater flow proposed to be connected to the RCAF Pullback Sewer is 
49 l/s. This includes an allowance of 29 l/s for the RCAF Pump Station. Based on a measured 
slope of 0.43%, the existing sewer has a capacity of about 63 l/s. 

5.5 Phasing Requirements 
Figure 1.6 shows the proposed phasing plan for development of former CFB Rockcliffe. Phase 1 
will include about 82 ha of the central and eastern portions of the site and will be sub-phased into 
phases 1A and 1B. Phase 1A will include Codd’s Road up to the Town Centre and most of the low 
density residential development areas west of Codd’s Road; a school site and park. The Phase 1 
wastewater sewers will also be sized to accept flows from about 14 ha of the western portion of 



IBI GROUP REPORT 
FORMER CFB ROCKCLIFFE 
MASTER SERVICING STUDY 
Prepared for Canada Lands Company 

 
 
 
Revised August 2015 
Revised June 2020 93 

Phase 3. Wastewater flow from Blocks 29 to 32 is proposed to be collected and directed towards 
the Codd’s Road Shaft. 

Because of the need for multiple access points for watermains, vehicles and utility looping, Phase 
1A will also include the extension of both Main Street and Burma Road. However, the latter streets 
are included in Phase 1A only for infrastructure redundancy. No developments along these streets 
are proposed until Phase 1B is completed. Phase 1A will also include capacity for potential future 
urbanization of the Fairhaven community as well as interception and collection of existing sanitary 
flows from Thorncliffe Village. All wastewater from Phase 1, and a portion of Phase 3, will be 
directed to the proposed reconstructed Codd’s Road Shaft. Figure 5.4, which is included in 
Appendix D, shows the proposed wastewater plan for Phase 1A. For quick reference, a reduced 
copy of this figure is included herein. 

The ultimate wastewater servicing plan for the subject site includes sanitary sewers in Burma 
Road. As part of the Phase 1A development, it is proposed to construct Burma Road from Montreal 
Road to Hemlock Road, including all proposed infrastructure. The Burma Road sanitary sewers in 
that portion of Burma Road are proposed to connect at node 108A and ultimately outlet westward 
to node 114A. However, the single loaded local road containing the 108A to 114A sanitary sewer 
is not planned for Phase 1A construction. Therefore, until Phase 1B is completed, the Burma Road 
Phase 1A sanitary sewer will remain out of service. Because this sanitary sewer will not be 
connected to any developments and therefore will not receive wastewater flows until Phase 1B is 
constructed, it is probable that it could fill with groundwater. To ensure water levels within this 
sanitary sewer do not surface, it is proposed to cap the sanitary sewer at the west leg (outlet side) 
of node 108A and construct a temporary drainage pipe designed to outlet to the new Burma Road 
SWM Facility. The “dry” sanitary sewers in Main Street will naturally outlet to the Codd’s Road 
sewers at node 155A, thus ensuring they will not flood. 

Phase 2 will include development of approximately 24 ha west of Phase 1. Wastewater flows from 
this phase will be directed to a new outlet sewer which will replace most of the existing 750 mm 
diameter Airbase Outlet Sewer located near the northwest of the subject site. Sanitary sewers in 
Phase 2 will also intercept and collect existing flows from the Montfort Hospital. The federal 
government may develop the museum site. Wastewater flows from that site can be collected and 
directed to the existing Airbase Outlet Sewer at node 253A as indicated on Figure 5.1. 

Phase 3 will include development of the north and northeast portions of the site. Part of the 
wastewater in Phase 3 will be directed to the IOS via the new RCAF Pullback Sewer and the 
balance towards the Codd’s Road Shaft via Phase 1 sewers. Also as stated earlier, a wastewater 
allowance will also be included for the RCAF Pump Station. 

Development of Phase 1A will impact the existing Thorncliffe Village sanitary sewer. It is proposed 
to intercept that sewer at the new Codd’s Road alignment near node 150A and convey flows in 
the new Phase 1A sanitary sewer to the IOS. The balance of the Thorncliffe Village sanitary sewer 
can remain active until Phase 1B is developed. 

5.6 Ottawa Interceptor Sewer 
The Ottawa Interceptor Sewer (IOS) is a 2.4 m diameter trunk sewer which carries combined 
sewage from a large portion of the City of Ottawa to the sewage treatment facility located several 
kilometres east of the subject site. The sewer bisects the subject site about 35 m below grade. 
The sewer has been in operation for about 50 years and the City is presently considering twinning 
the sewer to provide additional capacity and operational redundancy. 

The City has not yet completed an Environmental Assessment for the proposed new trunk sewer. 
Present options are only preliminary and currently there is no work underway to develop and 
evaluate potential options. Twinning of the IOS is likely a generation away. Until the City advances 
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the twinning project, it is unknown if the new trunk sewer will be located below the subject site. 
The sewer could also be located in corridors either north or south of the former CFB Rockcliffe 
site. Even if the new sewer is ultimately constructed below the subject site, it will most likely be 
completed by trenchless technologies at similar elevations as the existing pipe. 

The proposed development will commence as soon as the CDP, and supporting technical 
documents such as this report, are reviewed and approved. It is conceivable that the first 
development applications will be submitted in mid 2015 with construction of Phase 1A starting in 
2015. 

Through the development review process, a strata easement will be secured to protect the City’s 
ability to access and maintain the existing IOS tunnel. As the CDP accommodates the existing 
shafts to the IOS within future City parks, full and final easements will be protected. A new 
permanent IOS shaft is also needed and is anticipated to be built within one of the proposed parks. 
This has been taken into account through the strategic location of parks where the additional shaft 
and associated maintenance staging areas would be required. 

From an infrastructure perspective, the preferred location for the new IOS shaft has been identified 
as Parkette #5 – Centre Parkette (block 22), adjacent to the existing drop shaft. Other possible 
locations include the eastern edge of Park #4 – East Neighbourhood Park (block 45), west of the 
existing shaft, and the north-west corner of Park #3 – West Neighbourhood Park (block 10). 
Construction of the new shaft would last a few months and would require 2,000 – 3000 m2 of 
staging area. The staging area would revert to park use upon completion of the shaft construction. 
Criteria for locating the new shaft will be based on consultation with affected stakeholders. If the 
new shaft is not located on City owned land, a full and final easement will be required for access 
to the new shaft. 

The existing IOS tunnel will also be twinned with a second sewer tunnel in the future. Subject to 
the ultimate routing selected for the second tunnel and its associated shaft, a second subsurface 
strata easement may be required to protect for the possible routing of this second tunnel and for 
its associated access shaft. It is also anticipated that construction of the second sewer tunnel 
would take place after development and occupancy of surrounding land. Accordingly, the City will 
engage with affected stakeholders. 

5.7 Cost Estimates 
As stated earlier in this report, the proposed wastewater plan for the former CFB Rockcliffe site 
will make use of three different outlets. This means that the proposed plan will require only nominal 
size sanitary sewers with no sewer being larger than 375 mm diameter. Therefore, based on the 
current City of Ottawa’s Development Charge By-Law, which only starts to share wastewater 
sewer costs for sewers sized 450 mm diameter and larger, no proposed sewers will be cost shared 
by the City. Accordingly, no cost estimates of the proposed wastewater system are provided in 
this report. 

5.8 Conclusions 
It is recommended that as part of the development of the former CFB Rockcliffe site that all existing 
combined sewers be replaced with dedicated wastewater and storm sewers. The new wastewater 
sewers will be designed using the criteria recommended by the City of Ottawa as noted in its 
Ottawa Design Guidelines for Sewers.  

All wastewater flows from the former CFB Rockcliffe redevelopment will be directed to the Ottawa 
Interceptor Outfall Sewer (IOS), which is located on the site. Wastewater flows are proposed to 
be routed to one of the three existing connection shafts located either adjacent to or on the site. 
Flows from the western portion of the site are recommended to be directed to a new sanitary 
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Wateridge Block 105 
Appendix C Stormwater Management 

 Project: 160402127 C-4 
 

Appendix C Stormwater Management 

C.1 Storm Sewer Design Sheet 

  



DATE: 1:2 yr 1:5 yr 1:10 yr 1:100 yr
REVISION: a = 732.951 998.071 1174.184 1735.688 0.013 B
DESIGNED BY:  FILE NUMBER: b = 6.199 6.053 6.014 6.014 2.00  m
CHECKED BY: c = 0.810 0.814 0.816 0.820 10  min

AREA ID FROM TO AREA AREA AREA AREA AREA C C C C A x C ACCUM A x C ACCUM. A x C ACCUM. A x C ACCUM. T of C I2-YEAR I5-YEAR I10-YEAR I100-YEAR QCONTROL ACCUM. QACT LENGTH PIPE WIDTH PIPE PIPE MATERIAL CLASS SLOPE QCAP % FULL VEL.

NUMBER M.H. M.H. (2-YEAR) (5-YEAR) (10-YEAR) (100-YEAR) (ROOF) (2-YEAR) (5-YEAR) (10-YEAR) (100-YEAR) (2-YEAR) AxC (2YR) (5-YEAR) AxC (5YR) (10-YEAR) AxC (10YR) (100-YEAR) AxC (100YR) QCONTROL (CIA/360) OR DIAMETE HEIGHT SHAPE (FULL) (FULL)
(ha) (ha) (ha) (ha) (ha) (-) (-) (-) (-) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (min) (mm/h) (mm/h) (mm/h) (mm/h) (L/s) (L/s) (L/s) (m) (mm) (mm) (-) (-) (-) % (L/s) (-) (m/s)

C1006A, C1006B 1006 1005 0.00 0.22 0.00 0.00 0.00 0.00 0.76 0.00 0.00 0.000 0.000 0.165 0.165 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 47.7 78.6 375 375 CIRCULAR PVC - 0.80 147.4 32.39% 1.40
C1005A 1005 1004 0.00 0.05 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.000 0.000 0.041 0.206 0.000 0.000 0.000 0.000 11.25 72.32 98.02 114.88 167.89 0.0 0.0 56.0 42.4 375 375 CIRCULAR PVC - 1.40 195.0 28.72% 1.85

11.78

C1010A, C1010B 1010 1004 0.00 0.47 0.00 0.00 0.00 0.00 0.80 0.00 0.00 0.000 0.000 0.379 0.379 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 109.6 90.8 450 450 CIRCULAR CONCRETE - 0.40 188.1 58.29% 1.15
11.48

C1004A 1004 1003 0.00 0.10 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.000 0.000 0.075 0.660 0.000 0.000 0.000 0.000 11.78 70.58 95.64 112.07 163.77 0.0 0.0 175.3 42.4 600 600 CIRCULAR CONCRETE - 0.70 535.9 32.71% 1.84
12.29

C1009B, C1009A 1009 1003 0.00 0.46 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.000 0.000 0.347 0.347 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 100.5 91.5 600 600 CIRCULAR CONCRETE - 0.40 405.1 24.81% 1.39
11.59

C1003B 1003 1002 0.00 0.15 0.00 0.00 0.00 0.00 0.85 0.00 0.00 0.000 0.000 0.131 1.138 0.000 0.000 0.000 0.000 12.29 68.99 93.46 109.50 160.00 0.0 0.0 295.4 35.7 750 750 CIRCULAR CONCRETE - 0.50 821.2 35.98% 1.80
1002 1001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 1.138 0.000 0.000 0.000 0.000 12.72 67.73 91.73 107.47 157.01 0.0 0.0 290.0 8.0 750 750 CIRCULAR CONCRETE - 0.50 821.2 35.31% 1.80

12.81

C1008A 1008 1007 0.00 0.06 0.00 0.00 0.00 0.00 0.38 0.00 0.00 0.000 0.000 0.021 0.021 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 6.1 25.3 300 300 CIRCULAR PVC - 0.50 68.0 9.02% 0.97
10.86

1011 1007 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 10.00 76.81 104.19 122.14 178.56 0.0 0.0 0.0 9.7 300 300 CIRCULAR PVC - 1.00 96.2 0.00% 1.37
10.00

C1007B, C1007A 1007 1001 0.00 0.39 0.00 0.00 0.00 0.00 0.75 0.00 0.00 0.000 0.000 0.296 0.317 0.000 0.000 0.000 0.000 10.86 73.66 99.87 117.05 171.09 0.0 0.0 87.9 78.6 450 450 CIRCULAR CONCRETE - 0.40 188.1 46.73% 1.15
12.22

1001 1000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 1.455 0.000 0.000 0.000 0.000 12.81 67.46 91.35 107.03 156.36 0.0 0.0 369.2 5.6 750 750 CIRCULAR CONCRETE - 0.50 818.0 45.14% 1.79
12.88 750 750

LOCATION PIPE SELECTIONDRAINAGE AREA

2025-05-06 (City of Ottawa)
1 MANNING'S  n =

Wateridge Block 105 STORM SEWER DESIGN PARAMETERS
DESIGN SHEET I = a / (t+b)c (As per City of Ottawa Guidelines, 2012)

TIME OF ENTRY

BEDDING CLASS = 
JP MINIMUM COVER:

MW
160402127



Wateridge Block 105 
Appendix C Stormwater Management 

 Project: 160402127 C-5 
 

C.2 Sample PCSWMM Output Files 

  



  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.2 (Build 5.2.4)
  ------------------------------------------------------------

  WARNING 03: negative offset ignored for Link C20
  WARNING 04: minimum elevation drop used for Conduit C20
  WARNING 03: negative offset ignored for Link C35
  WARNING 03: negative offset ignored for Link C36
  WARNING 03: negative offset ignored for Link C5
  WARNING 03: negative offset ignored for Link C6
  WARNING 03: negative offset ignored for Link C7
  WARNING 03: negative offset ignored for Link OL1
  
  *************
  Element Count
  *************
  Number of rain gages ...... 5
  Number of subcatchments ... 16
  Number of nodes ........... 51
  Number of links ........... 64
  Number of pollutants ...... 0
  Number of land uses ....... 0
  
  
  ****************
  Raingage Summary
  ****************
                                                      Data       Recording
  Name                 Data Source                    Type       Interval 
  ------------------------------------------------------------------------
  002                  CHI_002                        INTENSITY   10 min.
  005                  CHI_005                        INTENSITY   10 min.
  100                  CHI_100                        INTENSITY   10 min.
  120                  CHI_120                        INTENSITY   10 min.
  4_mm                 4_mm                           INTENSITY   10 min.
  
  
  ********************
  Subcatchment Summary
  ********************
  Name                       Area     Width   %Imperv    %Slope Rain Gage          
 Outlet              
  
-----------------------------------------------------------------------------------
------------------------
  C1003B                     0.15    106.53     92.86    3.0000 100                
 C1003B-S            
  C1004A                     0.10     49.87     78.57    3.0000 100                
 C1004A-S            
  C1005A                     0.05     19.81     78.57    3.0000 100                



 C1005A-S            
  C1006A                     0.13     83.00     80.00    3.0000 100                
 C1006A-S            
  C1006B                     0.09     57.40     80.00    3.0000 100                
 C1006B-S            
  C1007A                     0.16     85.70     80.00    3.0000 100                
 C1007A-S1           
  C1007B                     0.23    144.90     78.57    3.0000 100                
 C1007B-S            
  C1008A                     0.06     39.17     25.71    3.0000 100                
 C1008A-S            
  C1009A                     0.22    143.64     78.57    3.0000 100                
 C1009A-S            
  C1009B                     0.25    158.10     78.57    3.0000 100                
 C1009B-S            
  C1010A                     0.21    145.53     78.57    3.0000 100                
 C1010A-S            
  C1010B                     0.26    157.38     92.86    3.0000 100                
 C1010B-S            
  SWM                        0.06     12.47     28.57    3.0000 100                
 SWM-S               
  UNC-1                      0.06     77.19     50.00    3.0000 100                
 Vedette_Overland    
  UNC-2                      0.08    159.96     22.86    3.0000 100                
 Hemlock             
  UNC-3                      0.07    138.38     22.86    3.0000 100                
 Mikinak             
  
  
  ************
  Node Summary
  ************
                                           Invert      Max.    Ponded    External
  Name                 Type                 Elev.     Depth      Area    Inflow  
  -------------------------------------------------------------------------------
  EX128                OUTFALL              81.95      0.82       0.0
  Hemlock              OUTFALL              86.29      0.00       0.0
  Mikinak              OUTFALL              86.14      0.00       0.0
  OF1                  OUTFALL              85.71      0.32       0.0
  Vedette_N_Overland   OUTFALL              85.71      0.25       0.0
  Vedette_Overland     OUTFALL              85.55      0.00       0.0
  Vedette_S_Major      OUTFALL              85.55      0.33       0.0
  1001                 STORAGE              82.72      3.57       0.0
  1002                 STORAGE              82.83      3.41       0.0
  1003                 STORAGE              83.09      3.56       0.0
  1004                 STORAGE              83.53      3.64       0.0
  1005                 STORAGE              84.20      3.74       0.0
  1006                 STORAGE              84.89      3.34       0.0
  1007                 STORAGE              83.33      2.95       0.0
  1008                 STORAGE              83.61      2.73       0.0



  1009                 STORAGE              83.45      3.78       0.0
  1010                 STORAGE              83.90      3.90       0.0
  1011                 STORAGE              83.58      2.82       0.0
  C1003B-S             STORAGE              86.20      0.15       0.0
  C1004A-S             STORAGE              86.85      0.15       0.0
  C1005A-S             STORAGE              87.56      0.15       0.0
  C1006A-S             STORAGE              88.09      0.15       0.0
  C1006B-S             STORAGE              88.09      0.15       0.0
  C1007A-S1            STORAGE              86.14      0.15       0.0
  C1007A-S2            STORAGE              85.88      0.15       0.0
  C1007B-S             STORAGE              86.18      0.15       0.0
  C1008A-S             STORAGE              85.89      0.15       0.0
  C1009A-S             STORAGE              86.24      0.15       0.0
  C1009B-S             STORAGE              86.57      0.15       0.0
  C1010A-S             STORAGE              86.72      0.15       0.0
  C1010B-S             STORAGE              87.10      0.15       0.0
  CB1008               STORAGE              85.72      0.15       0.0
  EXCB                 STORAGE              81.99      3.94       0.0
  EXMH                 STORAGE              81.99      3.79       0.0
  SU1                  STORAGE              85.95      0.15       0.0
  SU10                 STORAGE              88.30      0.15       0.0
  SU11                 STORAGE              87.47      0.15       0.0
  SU12                 STORAGE              86.91      0.15       0.0
  SU13                 STORAGE              87.98      0.15       0.0
  SU14                 STORAGE              87.11      0.15       0.0
  SU15                 STORAGE              86.55      0.15       0.0
  SU16                 STORAGE              86.45      0.18       0.0
  SU2                  STORAGE              86.27      0.15       0.0
  SU3                  STORAGE              86.37      0.15       0.0
  SU4                  STORAGE              88.00      0.15       0.0
  SU5                  STORAGE              86.64      0.15       0.0
  SU6                  STORAGE              87.17      0.15       0.0
  SU7                  STORAGE              88.17      0.15       0.0
  SU8                  STORAGE              86.26      0.15       0.0
  SU9                  STORAGE              88.19      0.15       0.0
  SWM-S                STORAGE              82.80      3.39       0.0
  
  
  ************
  Link Summary
  ************
  Name             From Node        To Node          Type            Length    
%Slope Roughness
  
-----------------------------------------------------------------------------------
----------
  1001-SWM-S       1001             SWM-S            CONDUIT            4.6    
0.6106    0.0130
  1002-1001        1002             1001             CONDUIT            8.0    
0.5027    0.0130



  1003-1002        1003             1002             CONDUIT           35.7    
0.4988    0.0130
  1004-1003        1004             1003             CONDUIT           42.4    
0.7007    0.0130
  1005-1004        1005             1004             CONDUIT           42.4    
1.4000    0.0130
  1006-1005        1006             1005             CONDUIT           78.6    
0.8001    0.0130
  1007-1001        1007             1001             CONDUIT           78.6    
0.3997    0.0130
  1008-1007        1008             1007             CONDUIT           25.3    
0.4987    0.0130
  1009-1003        1009             1003             CONDUIT           91.5    
0.4001    0.0130
  1010-1004        1010             1004             CONDUIT           90.8    
0.4000    0.0130
  1011-1007        1011             1007             CONDUIT            9.7    
1.0033    0.0130
  C1               SU3              C1007A-S1        CONDUIT           27.8    
0.8280    0.0130
  C10              SU7              SU4              CONDUIT           12.1    
1.4051    0.0130
  C11              SU5              C1009A-S         CONDUIT           30.1    
1.3299    0.0130
  C12              SU6              C1010A-S         CONDUIT           29.8    
1.5102    0.0130
  C13              SU10             C1006A-S         CONDUIT           18.0    
1.1680    0.0130
  C14              C1004A-S         SU15             CONDUIT           21.8    
1.3782    0.0130
  C15              C1005A-S         SU14             CONDUIT           29.2    
1.5434    0.0130
  C16              C1003B-S         SU8              CONDUIT           11.9   
-0.5042    0.0130
  C17              SU8              C1007A-S2        CONDUIT           10.8    
3.5371    0.0130
  C18              SU11             SU12             CONDUIT           42.5    
1.3184    0.0130
  C19              SU12             SU16             CONDUIT           42.4    
1.0847    0.0130
  C2               C1007A-S1        C1007A-S2        CONDUIT           10.9    
2.3904    0.0130
  C20              SU10             C1006B-S         CONDUIT           14.3    
0.0021    0.0130
  C21              SU11             C1010B-S         CONDUIT           21.1    
1.7530    0.0130
  C22              C1010B-S         SU6              CONDUIT           14.7   
-0.4752    0.0130
  C23              SU12             C1009B-S         CONDUIT           22.1    
1.5359    0.0130



  C24              C1009B-S         SU5              CONDUIT           14.4   
-0.4851    0.0130
  C25              C1006A-S         SU9              CONDUIT           23.5   
-0.4252    0.0130
  C26              SU9              C1005A-S         CONDUIT           15.6    
4.0340    0.0130
  C27              SU13             C1005A-S         CONDUIT           19.8    
2.1206    0.0130
  C28              SWM-S            EXCB             CONDUIT            7.1    
1.4164    0.0100
  C29              C1010A-S         SU14             CONDUIT           20.6   
-1.8963    0.0130
  C3               SU3              C1007B-S         CONDUIT           30.0    
0.6325    0.0130
  C30              SU14             C1004A-S         CONDUIT           20.7    
1.2555    0.0130
  C31              EXMH             EX128            CONDUIT           18.0    
0.2222    0.0100
  C32              C1009A-S         SU15             CONDUIT           20.5   
-1.5124    0.0130
  C33              SU15             C1003B-S         CONDUIT           30.5    
1.1484    0.0130
  C34              SU1              Vedette_S_Major  CONDUIT           17.7    
2.2630    0.0130
  C35              SU2              CB1008           CONDUIT           15.1    
3.6472    0.0130
  C36              CB1008           OF1              CONDUIT            3.1    
0.3268    0.0130
  C37              C1007A-S2        SU1              CONDUIT            2.9   
-2.4313    0.0130
  C4               C1007B-S         SU16             CONDUIT            9.8   
-2.7449    0.0130
  C5               SU16             SU2              CONDUIT            9.0    
2.0026    0.0130
  C6               SU2              C1008A-S         CONDUIT           15.1    
2.5190    0.0130
  C7               C1008A-S         Vedette_N_Overland CONDUIT            3.1    
5.8926    0.0130
  C8               SU4              SU11             CONDUIT           30.8    
1.7238    0.0130
  C9               C1006B-S         SU7              CONDUIT           14.4   
-0.5556    0.0130
  OR1              EXCB             EXMH             ORIFICE     
  W1               SWM-S            EXMH             WEIR        
  OL1              C1005A-S         1005             OUTLET      
  OL10             C1006B-S         1006             OUTLET      
  OL11             C1006A-S         1006             OUTLET      
  OL12             C1008A-S         1008             OUTLET      
  OL13             CB1008           1008             OUTLET      
  OL14             C1007A-S2        1001             OUTLET      



  OL2              C1004A-S         1004             OUTLET      
  OL3              C1003B-S         1002             OUTLET      
  OL4              C1007A-S1        1001             OUTLET      
  OL5              C1007B-S         1007             OUTLET      
  OL6              C1009B-S         1009             OUTLET      
  OL7              C1009A-S         1009             OUTLET      
  OL8              C1010B-S         1010             OUTLET      
  OL9              C1010A-S         1010             OUTLET      
  
  
  *********************
  Cross Section Summary
  *********************
                                        Full     Full     Hyd.     Max.   No. of   
 Full
  Conduit          Shape               Depth     Area     Rad.    Width  Barrels   
 Flow
  
-----------------------------------------------------------------------------------
----
  1001-SWM-S       CIRCULAR             0.75     0.44     0.19     0.75        1   
869.95
  1002-1001        CIRCULAR             0.75     0.44     0.19     0.75        1   
789.38
  1003-1002        CIRCULAR             0.75     0.44     0.19     0.75        1   
786.29
  1004-1003        CIRCULAR             0.60     0.28     0.15     0.60        1   
514.01
  1005-1004        CIRCULAR             0.38     0.11     0.09     0.38        1   
207.46
  1006-1005        CIRCULAR             0.38     0.11     0.09     0.38        1   
156.84
  1007-1001        CIRCULAR             0.45     0.16     0.11     0.45        1   
180.26
  1008-1007        CIRCULAR             0.30     0.07     0.07     0.30        1   
68.29
  1009-1003        CIRCULAR             0.60     0.28     0.15     0.60        1   
388.38
  1010-1004        CIRCULAR             0.45     0.16     0.11     0.45        1   
180.33
  1011-1007        CIRCULAR             0.30     0.07     0.07     0.30        1   
96.86
  C1               ROW-Narrow           0.37     3.25     0.17    15.35        1  
7021.69
  C10              ROW-NS               0.34     2.79     0.17    14.20        1  
7811.09
  C11              ROW-Wide             0.33     2.90     0.14    18.50        1  
6859.95
  C12              ROW-Wide             0.33     2.90     0.14    18.50        1  
7310.27



  C13              ROW-East             0.65     8.28     0.26    20.27        1 
28146.30
  C14              ROW-NS               0.34     2.79     0.17    14.20        1  
7735.90
  C15              ROW-NS               0.34     2.79     0.17    14.20        1  
8186.48
  C16              ROW-NS               0.34     2.79     0.17    14.20        1  
4679.11
  C17              ROW-NS               0.34     2.79     0.17    14.20        1 
12393.16
  C18              ROW-NS               0.34     2.79     0.17    14.20        1  
7566.23
  C19              ROW-NS               0.34     2.79     0.17    14.20        1  
6863.04
  C2               ROW-Narrow           0.37     3.25     0.17    15.35        1 
11930.84
  C20              ROW-East             0.65     8.28     0.26    20.27        1  
1202.35
  C21              ROW-Wide             0.33     2.90     0.14    18.50        1  
7875.91
  C22              ROW-Wide             0.33     2.90     0.14    18.50        1  
4100.72
  C23              ROW-Wide             0.33     2.90     0.14    18.50        1  
7372.03
  C24              ROW-Wide             0.33     2.90     0.14    18.50        1  
4143.13
  C25              ROW-East             0.65     8.28     0.26    20.27        1 
16981.46
  C26              ROW-NS               0.34     2.79     0.17    14.20        1 
13235.06
  C27              ROW-NS               0.34     2.79     0.17    14.20        1  
9595.99
  C28              CIRCULAR             0.60     0.28     0.15     0.60        1   
950.02
  C29              ROW-Wide             0.33     2.90     0.14    18.50        1  
8191.52
  C3               ROW-Narrow           0.37     3.25     0.17    15.35        1  
6137.17
  C30              ROW-NS               0.34     2.79     0.17    14.20        1  
7383.67
  C31              CIRCULAR             0.82     0.53     0.21     0.82        1   
879.73
  C32              ROW-Wide             0.33     2.90     0.14    18.50        1  
7315.42
  C33              ROW-NS               0.34     2.79     0.17    14.20        1  
7061.54
  C34              ROW-Wide             0.33     2.90     0.14    18.50        1  
8948.60
  C35              ROW-Northwest-S      0.32     1.41     0.13     9.12        1  
5329.31



  C36              ROW-Northwest-S      0.32     1.41     0.13     9.12        1  
1595.26
  C37              ROW-NS               0.34     2.79     0.17    14.20        1 
10274.85
  C4               ROW-Narrow           0.37     3.25     0.17    15.35        1 
12785.06
  C5               ROW-NS               0.34     2.79     0.17    14.20        1  
9325.21
  C6               ROW-Northwest-N      0.25     0.83     0.14     6.65        1  
2694.84
  C7               ROW-Northwest-N      0.25     0.83     0.14     6.65        1  
4121.63
  C8               ROW-NS               0.34     2.79     0.17    14.20        1  
8651.80
  C9               ROW-East             0.65     8.28     0.26    20.27        1 
19411.48
  
  
  ****************
  Transect Summary
  ****************

  Transect ROW-East
  Area:  
              0.0003     0.0014     0.0031     0.0054     0.0085 
              0.0123     0.0171     0.0232     0.0308     0.0397 
              0.0499     0.0616     0.0747     0.0892     0.1042 
              0.1193     0.1346     0.1501     0.1664     0.1835 
              0.2014     0.2201     0.2397     0.2600     0.2813 
              0.3033     0.3261     0.3498     0.3743     0.3997 
              0.4258     0.4528     0.4806     0.5092     0.5386 
              0.5684     0.5983     0.6283     0.6585     0.6888 
              0.7193     0.7499     0.7807     0.8116     0.8426 
              0.8738     0.9051     0.9366     0.9682     1.0000 
  Hrad:  
              0.0240     0.0480     0.0721     0.0961     0.1201 
              0.1441     0.1640     0.1815     0.1991     0.2175 
              0.2367     0.2568     0.2772     0.2915     0.3372 
              0.3821     0.4262     0.4694     0.5096     0.5462 
              0.5795     0.6099     0.6375     0.6626     0.6854 
              0.7061     0.7250     0.7421     0.7577     0.7719 
              0.7848     0.7966     0.8073     0.8170     0.8260 
              0.8355     0.8455     0.8561     0.8670     0.8782 
              0.8897     0.9015     0.9134     0.9255     0.9377 
              0.9501     0.9625     0.9749     0.9874     1.0000 
  Width: 
              0.0214     0.0428     0.0641     0.0855     0.1069 
              0.1297     0.1725     0.2153     0.2580     0.3008 
              0.3435     0.3884     0.4356     0.4684     0.4730 
              0.4775     0.4820     0.4978     0.5237     0.5496 



              0.5755     0.6014     0.6273     0.6532     0.6791 
              0.7050     0.7309     0.7568     0.7827     0.8086 
              0.8345     0.8604     0.8862     0.9121     0.9323 
              0.9368     0.9413     0.9458     0.9503     0.9548 
              0.9594     0.9639     0.9684     0.9729     0.9774 
              0.9819     0.9865     0.9910     0.9955     1.0000 

  Transect ROW-Narrow
  Area:  
              0.0006     0.0023     0.0052     0.0092     0.0144 
              0.0207     0.0282     0.0369     0.0466     0.0576 
              0.0697     0.0829     0.0973     0.1126     0.1281 
              0.1435     0.1589     0.1743     0.1897     0.2051 
              0.2210     0.2381     0.2563     0.2756     0.2961 
              0.3174     0.3392     0.3616     0.3846     0.4082 
              0.4324     0.4571     0.4824     0.5082     0.5347 
              0.5617     0.5893     0.6174     0.6462     0.6755 
              0.7053     0.7358     0.7668     0.7984     0.8306 
              0.8633     0.8966     0.9305     0.9650     1.0000 
  Hrad:  
              0.0210     0.0420     0.0631     0.0841     0.1051 
              0.1261     0.1472     0.1682     0.1892     0.2102 
              0.2312     0.2523     0.2733     0.3068     0.3480 
              0.3891     0.4300     0.4707     0.5112     0.5516 
              0.5910     0.6260     0.6568     0.6836     0.7068 
              0.7279     0.7478     0.7666     0.7843     0.8011 
              0.8169     0.8319     0.8461     0.8595     0.8722 
              0.8843     0.8956     0.9064     0.9167     0.9264 
              0.9356     0.9443     0.9526     0.9605     0.9679 
              0.9750     0.9818     0.9882     0.9942     1.0000 
  Width: 
              0.0326     0.0652     0.0978     0.1304     0.1630 
              0.1956     0.2282     0.2608     0.2934     0.3261 
              0.3587     0.3913     0.4239     0.4365     0.4365 
              0.4365     0.4365     0.4365     0.4365     0.4365 
              0.4663     0.4988     0.5312     0.5636     0.5945 
              0.6107     0.6269     0.6431     0.6593     0.6756 
              0.6918     0.7080     0.7242     0.7405     0.7567 
              0.7729     0.7891     0.8053     0.8216     0.8378 
              0.8540     0.8702     0.8864     0.9027     0.9189 
              0.9351     0.9513     0.9676     0.9838     1.0000 

  Transect ROW-Northwest-N
  Area:  
              0.0005     0.0020     0.0045     0.0080     0.0125 
              0.0179     0.0244     0.0319     0.0404     0.0499 
              0.0603     0.0718     0.0842     0.0977     0.1122 
              0.1276     0.1441     0.1615     0.1800     0.1994 
              0.2195     0.2396     0.2597     0.2799     0.3000 
              0.3201     0.3402     0.3603     0.3805     0.4006 



              0.4211     0.4426     0.4651     0.4886     0.5131 
              0.5385     0.5650     0.5925     0.6210     0.6504 
              0.6809     0.7124     0.7448     0.7783     0.8128 
              0.8482     0.8847     0.9221     0.9606     1.0000 
  Hrad:  
              0.0175     0.0350     0.0526     0.0701     0.0876 
              0.1051     0.1227     0.1402     0.1577     0.1752 
              0.1928     0.2103     0.2278     0.2453     0.2629 
              0.2804     0.2979     0.3154     0.3330     0.3505 
              0.3819     0.4163     0.4506     0.4848     0.5189 
              0.5530     0.5869     0.6207     0.6544     0.6880 
              0.7215     0.7525     0.7811     0.8074     0.8313 
              0.8531     0.8729     0.8908     0.9070     0.9215 
              0.9345     0.9460     0.9563     0.9654     0.9734 
              0.9804     0.9865     0.9917     0.9962     1.0000 
  Width: 
              0.0250     0.0499     0.0749     0.0998     0.1248 
              0.1498     0.1747     0.1997     0.2247     0.2496 
              0.2746     0.2995     0.3245     0.3495     0.3744 
              0.3994     0.4244     0.4493     0.4743     0.4992 
              0.5038     0.5038     0.5038     0.5038     0.5038 
              0.5038     0.5038     0.5038     0.5038     0.5038 
              0.5257     0.5507     0.5756     0.6006     0.6256 
              0.6505     0.6755     0.7005     0.7254     0.7504 
              0.7753     0.8003     0.8253     0.8502     0.8752 
              0.9002     0.9251     0.9501     0.9750     1.0000 

  Transect ROW-Northwest-S
  Area:  
              0.0005     0.0020     0.0044     0.0079     0.0123 
              0.0177     0.0241     0.0315     0.0399     0.0492 
              0.0596     0.0709     0.0832     0.0965     0.1108 
              0.1259     0.1413     0.1566     0.1719     0.1872 
              0.2025     0.2178     0.2331     0.2487     0.2653 
              0.2829     0.3014     0.3210     0.3415     0.3630 
              0.3855     0.4090     0.4334     0.4589     0.4853 
              0.5127     0.5412     0.5705     0.6009     0.6323 
              0.6646     0.6979     0.7322     0.7675     0.8038 
              0.8411     0.8793     0.9186     0.9588     1.0000 
  Hrad:  
              0.0241     0.0481     0.0722     0.0963     0.1203 
              0.1444     0.1685     0.1925     0.2166     0.2407 
              0.2647     0.2888     0.3129     0.3369     0.3610 
              0.3953     0.4417     0.4878     0.5335     0.5789 
              0.6239     0.6686     0.7130     0.7567     0.7963 
              0.8314     0.8624     0.8896     0.9133     0.9337 
              0.9512     0.9660     0.9785     0.9889     0.9974 
              1.0042     1.0095     1.0135     1.0163     1.0180 
              1.0189     1.0189     1.0183     1.0170     1.0152 
              1.0129     1.0101     1.0071     1.0037     1.0000 



  Width: 
              0.0236     0.0472     0.0708     0.0945     0.1181 
              0.1417     0.1653     0.1889     0.2125     0.2362 
              0.2598     0.2834     0.3070     0.3306     0.3542 
              0.3671     0.3671     0.3671     0.3671     0.3671 
              0.3671     0.3671     0.3671     0.3860     0.4096 
              0.4332     0.4568     0.4804     0.5041     0.5277 
              0.5513     0.5749     0.5985     0.6221     0.6458 
              0.6694     0.6930     0.7166     0.7402     0.7638 
              0.7875     0.8111     0.8347     0.8583     0.8819 
              0.9055     0.9292     0.9528     0.9764     1.0000 

  Transect ROW-NS
  Area:  
              0.0006     0.0023     0.0051     0.0091     0.0142 
              0.0205     0.0279     0.0364     0.0461     0.0569 
              0.0689     0.0820     0.0962     0.1115     0.1279 
              0.1445     0.1611     0.1777     0.1943     0.2108 
              0.2274     0.2440     0.2615     0.2801     0.2998 
              0.3206     0.3424     0.3647     0.3876     0.4111 
              0.4351     0.4597     0.4849     0.5107     0.5370 
              0.5639     0.5913     0.6193     0.6479     0.6771 
              0.7068     0.7371     0.7680     0.7994     0.8314 
              0.8640     0.8972     0.9309     0.9651     1.0000 
  Hrad:  
              0.0196     0.0392     0.0588     0.0783     0.0979 
              0.1175     0.1371     0.1567     0.1763     0.1959 
              0.2154     0.2350     0.2546     0.2742     0.3020 
              0.3405     0.3788     0.4170     0.4550     0.4928 
              0.5305     0.5682     0.6039     0.6357     0.6638 
              0.6886     0.7110     0.7323     0.7523     0.7713 
              0.7893     0.8063     0.8225     0.8378     0.8523 
              0.8661     0.8791     0.8915     0.9033     0.9145 
              0.9251     0.9352     0.9448     0.9539     0.9626 
              0.9708     0.9787     0.9861     0.9932     1.0000 
  Width: 
              0.0324     0.0648     0.0972     0.1296     0.1620 
              0.1944     0.2268     0.2592     0.2915     0.3239 
              0.3563     0.3887     0.4211     0.4535     0.4718 
              0.4718     0.4718     0.4718     0.4718     0.4718 
              0.4718     0.4803     0.5127     0.5451     0.5775 
              0.6099     0.6275     0.6437     0.6599     0.6761 
              0.6923     0.7085     0.7246     0.7408     0.7570 
              0.7732     0.7894     0.8056     0.8218     0.8380 
              0.8542     0.8704     0.8866     0.9028     0.9190 
              0.9352     0.9514     0.9676     0.9838     1.0000 

  Transect ROW-Wide
  Area:  
              0.0005     0.0020     0.0044     0.0079     0.0123 



              0.0177     0.0241     0.0315     0.0398     0.0492 
              0.0595     0.0708     0.0831     0.0964     0.1107 
              0.1257     0.1408     0.1560     0.1711     0.1862 
              0.2013     0.2164     0.2315     0.2472     0.2639 
              0.2815     0.3001     0.3197     0.3403     0.3619 
              0.3845     0.4080     0.4325     0.4580     0.4845 
              0.5120     0.5405     0.5699     0.6004     0.6318 
              0.6642     0.6975     0.7319     0.7673     0.8036 
              0.8409     0.8792     0.9185     0.9587     1.0000 
  Hrad:  
              0.0229     0.0459     0.0688     0.0917     0.1147 
              0.1376     0.1606     0.1835     0.2064     0.2294 
              0.2523     0.2752     0.2982     0.3211     0.3441 
              0.3811     0.4261     0.4709     0.5156     0.5601 
              0.6044     0.6486     0.6927     0.7355     0.7739 
              0.8083     0.8388     0.8657     0.8893     0.9099 
              0.9278     0.9432     0.9564     0.9675     0.9770 
              0.9848     0.9912     0.9964     1.0004     1.0035 
              1.0057     1.0072     1.0079     1.0081     1.0077 
              1.0069     1.0057     1.0041     1.0022     1.0000 
  Width: 
              0.0236     0.0471     0.0707     0.0943     0.1178 
              0.1414     0.1650     0.1885     0.2121     0.2357 
              0.2592     0.2828     0.3064     0.3299     0.3535 
              0.3622     0.3622     0.3622     0.3622     0.3622 
              0.3622     0.3622     0.3637     0.3872     0.4108 
              0.4344     0.4579     0.4815     0.5051     0.5286 
              0.5522     0.5758     0.5994     0.6229     0.6465 
              0.6701     0.6936     0.7172     0.7408     0.7643 
              0.7879     0.8115     0.8350     0.8586     0.8822 
              0.9057     0.9293     0.9529     0.9764     1.0000 
  
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... LPS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ NO
    Water Quality .......... NO
  Infiltration Method ...... HORTON
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 03/26/2025 00:00:00
  Ending Date .............. 03/27/2025 00:00:00



  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:01:00
  Wet Time Step ............ 00:01:00
  Dry Time Step ............ 00:01:00
  Routing Time Step ........ 5.00 sec
  Variable Time Step ....... NO
  Maximum Trials ........... 8
  Number of Threads ........ 16
  Head Tolerance ........... 0.001500 m
  
  
  **************************        Volume         Depth
  Runoff Quantity Continuity     hectare-m            mm
  **************************     ---------       -------
  Total Precipitation ......         0.156        71.667
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.025        11.413
  Surface Runoff ...........         0.129        59.199
  Final Storage ............         0.003         1.164
  Continuity Error (%) .....        -0.153
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        hectare-m      10^6 ltr
  **************************     ---------     ---------
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.129         1.288
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.124         1.244
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.004         0.040
  Continuity Error (%) .....         0.317
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node 1010 (2.71%)
  
  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  



  
  *********************************
  Most Frequent Nonconverging Nodes
  *********************************
  Convergence obtained at all time steps.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     5.00 sec
  Average Time Step           :     5.00 sec
  Maximum Time Step           :     5.00 sec
  % of Time in Steady State   :     0.00
  Average Iterations per Step :     2.04
  % of Steps Not Converging   :     0.04
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  
-----------------------------------------------------------------------------------
-------------------------------------------
                            Total      Total      Total      Total     Imperv      
Perv      Total       Total     Peak  Runoff
                           Precip      Runon       Evap      Infil     Runoff     
Runoff     Runoff      Runoff   Runoff   Coeff
  Subcatchment                 mm         mm         mm         mm         mm      
  mm         mm    10^6 ltr      LPS
  
-----------------------------------------------------------------------------------
-------------------------------------------
  C1003B                    71.67       0.00       0.00       3.12      65.20      
2.01      67.20        0.10    75.62   0.938
  C1004A                    71.67       0.00       0.00       9.44      55.16      
5.94      61.10        0.06    48.05   0.853
  C1005A                    71.67       0.00       0.00       9.46      55.15      
5.91      61.07        0.03    25.86   0.852
  C1006A                    71.67       0.00       0.00       8.79      56.17      
5.57      61.74        0.08    62.31   0.861
  C1006B                    71.67       0.00       0.00       8.79      56.17      
5.57      61.74        0.05    42.15   0.862
  C1007A                    71.67       0.00       0.00       8.80      56.17      
5.55      61.72        0.10    79.04   0.861
  C1007B                    71.67       0.00       0.00       9.42      55.17      
5.96      61.13        0.14   109.21   0.853
  C1008A                    71.67       0.00       0.00      33.09      18.05      
20.20      38.24        0.02    22.03   0.534



  C1009A                    71.67       0.00       0.00       9.42      55.17      
5.96      61.13        0.13   104.32   0.853
  C1009B                    71.67       0.00       0.00       9.42      55.17      
5.96      61.13        0.15   117.98   0.853
  C1010A                    71.67       0.00       0.00       9.41      55.17      
5.97      61.14        0.13   102.13   0.853
  C1010B                    71.67       0.00       0.00       3.13      65.19      
2.01      67.20        0.17   126.72   0.938
  SWM                       71.67       0.00       0.00      32.91      20.06      
18.30      38.36        0.02    16.46   0.535
  UNC-1                     71.67       0.00       0.00      21.99      35.09      
13.89      48.98        0.03    26.12   0.684
  UNC-2                     71.67       0.00       0.00      33.95      16.03      
21.41      37.44        0.03    36.10   0.522
  UNC-3                     71.67       0.00       0.00      33.96      16.03      
21.41      37.44        0.03    31.85   0.522
  
  
  ******************
  Node Depth Summary
  ******************
  
  ---------------------------------------------------------------------------------
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type       Meters   Meters   Meters  days hr:min      Meters
  ---------------------------------------------------------------------------------
  EX128                OUTFALL      0.02     0.36    82.31     0  01:15        0.36
  Hemlock              OUTFALL      0.00     0.00    86.29     0  00:00        0.00
  Mikinak              OUTFALL      0.00     0.00    86.14     0  00:00        0.00
  OF1                  OUTFALL      0.00     0.00    85.71     0  00:00        0.00
  Vedette_N_Overland   OUTFALL      0.00     0.03    85.74     0  01:10        0.03
  Vedette_Overland     OUTFALL      0.00     0.00    85.55     0  00:00        0.00
  Vedette_S_Major      OUTFALL      0.00     0.03    85.58     0  01:10        0.03
  1001                 STORAGE      0.33     1.35    84.07     0  01:12        1.35
  1002                 STORAGE      0.32     1.31    84.15     0  01:11        1.31
  1003                 STORAGE      0.27     1.14    84.23     0  01:11        1.13
  1004                 STORAGE      0.17     0.80    84.33     0  01:11        0.80
  1005                 STORAGE      0.31     0.51    84.71     0  01:10        0.51
  1006                 STORAGE      0.29     0.53    85.42     0  01:10        0.53
  1007                 STORAGE      0.31     0.77    84.10     0  01:11        0.76
  1008                 STORAGE      0.30     0.50    84.10     0  01:11        0.49
  1009                 STORAGE      0.31     0.91    84.36     0  01:10        0.91
  1010                 STORAGE      0.31     1.10    85.00     0  01:10        1.09
  1011                 STORAGE      0.29     0.53    84.11     0  01:11        0.52
  C1003B-S             STORAGE      0.00     0.09    86.29     0  01:10        0.09
  C1004A-S             STORAGE      0.00     0.05    86.90     0  01:10        0.05
  C1005A-S             STORAGE      0.00     0.03    87.59     0  01:10        0.03
  C1006A-S             STORAGE      0.00     0.08    88.17     0  01:10        0.08
  C1006B-S             STORAGE      0.00     0.07    88.16     0  01:10        0.07



  C1007A-S1            STORAGE      0.00     0.05    86.19     0  01:10        0.05
  C1007A-S2            STORAGE      0.00     0.10    85.98     0  01:10        0.10
  C1007B-S             STORAGE      0.00     0.11    86.29     0  01:10        0.11
  C1008A-S             STORAGE      0.00     0.03    85.92     0  01:10        0.03
  C1009A-S             STORAGE      0.00     0.13    86.37     0  01:10        0.13
  C1009B-S             STORAGE      0.00     0.11    86.68     0  01:10        0.11
  C1010A-S             STORAGE      0.00     0.12    86.84     0  01:10        0.12
  C1010B-S             STORAGE      0.00     0.11    87.21     0  01:10        0.11
  CB1008               STORAGE      0.00     0.00    85.72     0  00:00        0.00
  EXCB                 STORAGE      0.51     1.99    83.98     0  01:15        1.99
  EXMH                 STORAGE      0.02     0.37    82.36     0  01:14        0.37
  SU1                  STORAGE      0.00     0.03    85.98     0  01:10        0.03
  SU10                 STORAGE      0.00     0.00    88.30     0  00:00        0.00
  SU11                 STORAGE      0.00     0.00    87.47     0  00:00        0.00
  SU12                 STORAGE      0.00     0.00    86.91     0  00:00        0.00
  SU13                 STORAGE      0.00     0.00    87.98     0  00:00        0.00
  SU14                 STORAGE      0.00     0.02    87.13     0  01:10        0.02
  SU15                 STORAGE      0.00     0.03    86.58     0  01:10        0.03
  SU16                 STORAGE      0.00     0.00    86.45     0  00:00        0.00
  SU2                  STORAGE      0.00     0.00    86.27     0  00:00        0.00
  SU3                  STORAGE      0.00     0.00    86.37     0  00:00        0.00
  SU4                  STORAGE      0.00     0.00    88.00     0  00:00        0.00
  SU5                  STORAGE      0.00     0.03    86.67     0  01:10        0.03
  SU6                  STORAGE      0.00     0.03    87.20     0  01:10        0.03
  SU7                  STORAGE      0.00     0.00    88.17     0  00:00        0.00
  SU8                  STORAGE      0.00     0.03    86.29     0  01:10        0.03
  SU9                  STORAGE      0.00     0.00    88.19     0  00:00        0.00
  SWM-S                STORAGE      0.16     1.19    83.99     0  01:15        1.19
  
  
  *******************
  Node Inflow Summary
  *******************
  
  
-----------------------------------------------------------------------------------
--------------
                                  Maximum  Maximum                  Lateral       
Total        Flow
                                  Lateral    Total  Time of Max      Inflow      
Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      
Volume       Error
  Node                 Type           LPS      LPS  days hr:min    10^6 ltr    10^6
ltr     Percent
  
-----------------------------------------------------------------------------------
--------------
  EX128                OUTFALL       0.00   371.16     0  01:15           0        
1.13       0.000



  Hemlock              OUTFALL      36.10    36.10     0  01:10       0.031       
0.031       0.000
  Mikinak              OUTFALL      31.85    31.85     0  01:10      0.0274      
0.0274       0.000
  OF1                  OUTFALL       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  Vedette_N_Overland   OUTFALL       0.00    17.76     0  01:10           0      
0.0138       0.000
  Vedette_Overland     OUTFALL      26.12    26.12     0  01:10       0.028       
0.028       0.000
  Vedette_S_Major      OUTFALL       0.00    19.95     0  01:10           0     
0.00906       0.000
  1001                 STORAGE       0.00   777.42     0  01:09           0        
1.15      -0.032
  1002                 STORAGE       0.00   614.85     0  01:10           0       
0.905      -0.007
  1003                 STORAGE       0.00   561.29     0  01:10           0       
0.783      -0.506
  1004                 STORAGE       0.00   356.73     0  01:09           0        
0.47      -0.651
  1005                 STORAGE       0.00   109.27     0  01:10           0       
0.145       0.513
  1006                 STORAGE       0.00   104.38     0  01:10           0       
0.134       0.021
  1007                 STORAGE       0.00   112.85     0  01:09           0       
0.147       0.982
  1008                 STORAGE       0.00     7.21     0  01:10           0     
0.00772       0.262
  1009                 STORAGE       0.00   243.77     0  01:10           0       
0.311       0.216
  1010                 STORAGE       0.00   238.13     0  01:10           0       
0.315       2.784
  1011                 STORAGE       0.00     8.44     0  01:07           0     
0.00102      -2.112
  C1003B-S             STORAGE      75.62    97.54     0  01:10       0.103       
0.127      -0.061
  C1004A-S             STORAGE      48.05    57.29     0  01:10      0.0613      
0.0709      -0.078
  C1005A-S             STORAGE      25.86    25.86     0  01:10      0.0332      
0.0332      -0.063
  C1006A-S             STORAGE      62.31    62.31     0  01:10      0.0799      
0.0799      -0.007
  C1006B-S             STORAGE      42.15    42.15     0  01:10      0.0541      
0.0541      -0.017
  C1007A-S1            STORAGE      79.04    79.04     0  01:10       0.102       
0.102      -0.067
  C1007A-S2            STORAGE       0.00    86.37     0  01:10           0        
0.09       0.059
  C1007B-S             STORAGE     109.21   109.21     0  01:10       0.139       
0.139      -0.001



  C1008A-S             STORAGE      22.03    22.03     0  01:10      0.0213      
0.0213       0.002
  C1009A-S             STORAGE     104.32   146.06     0  01:10       0.133       
0.168      -0.015
  C1009B-S             STORAGE     117.98   117.98     0  01:10        0.15       
0.151      -0.055
  C1010A-S             STORAGE     102.13   133.52     0  01:10        0.13       
0.152      -0.010
  C1010B-S             STORAGE     126.72   126.72     0  01:10       0.173       
0.174      -0.054
  CB1008               STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  EXCB                 STORAGE       0.00   372.15     0  01:15           0        
1.14       0.039
  EXMH                 STORAGE       0.00   371.14     0  01:15           0        
1.13       0.011
  SU1                  STORAGE       0.00    19.98     0  01:10           0      
0.0091       0.188
  SU10                 STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU11                 STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU12                 STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU13                 STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU14                 STORAGE       0.00    20.63     0  01:10           0      
0.0214       0.401
  SU15                 STORAGE       0.00    47.40     0  01:10           0      
0.0514       0.215
  SU16                 STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU2                  STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU3                  STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU4                  STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU5                  STORAGE       0.00    16.63     0  01:10           0     
0.00814       1.544
  SU6                  STORAGE       0.00    20.14     0  01:10           0       
0.011       1.036
  SU7                  STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SU8                  STORAGE       0.00    17.04     0  01:10           0     
0.00902       0.482
  SU9                  STORAGE       0.00     0.00     0  00:00           0        
  0       0.000 ltr
  SWM-S                STORAGE      16.46   785.48     0  01:09      0.0213        
1.17      -0.042



  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  
-----------------------------------------------------------------------------------
-------------
                         Average    Avg   Evap  Exfil     Maximum    Max    Time of
Max    Maximum
                          Volume   Pcnt   Pcnt   Pcnt      Volume   Pcnt     
Occurrence    Outflow
  Storage Unit           1000 m    Full   Loss   Loss     1000 m    Full    days 
hr:min        LPS
  
-----------------------------------------------------------------------------------
-------------
  1001                     0.001    9.2    0.0    0.0       0.002   37.8       0  
01:12     769.92
  1002                     0.001    9.5    0.0    0.0       0.002   38.5       0  
01:11     604.58
  1003                     0.000    7.6    0.0    0.0       0.001   32.0       0  
01:11     534.50
  1004                     0.000    4.8    0.0    0.0       0.001   22.0       0  
01:11     333.63
  1005                     0.000    8.4    0.0    0.0       0.001   13.6       0  
01:10     109.25
  1006                     0.000    8.6    0.0    0.0       0.001   15.9       0  
01:10     104.14
  1007                     0.000   10.4    0.0    0.0       0.001   26.1       0  
01:11     105.38
  1008                     0.000   10.8    0.0    0.0       0.001   18.1       0  
01:11       5.08
  1009                     0.000    8.1    0.0    0.0       0.001   23.9       0  
01:10     228.45



  1010                     0.000    7.9    0.0    0.0       0.001   28.2       0  
01:10     237.89
  1011                     0.000   10.2    0.0    0.0       0.001   18.7       0  
01:11       3.96
  C1003B-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      97.39
  C1004A-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      57.19
  C1005A-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      25.78
  C1006A-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      62.24
  C1006B-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      42.14
  C1007A-S1                0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      78.99
  C1007A-S2                0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      86.21
  C1007B-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00     108.77
  C1008A-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      21.97
  C1009A-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00     142.77
  C1009B-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00     117.72
  C1010A-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00     131.61
  C1010B-S                 0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00     126.69
  CB1008                   0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  EXCB                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00     371.14
  EXMH                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00     371.16
  SU1                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      19.95
  SU10                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU11                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU12                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU13                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU14                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      20.53
  SU15                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      47.27



  SU16                     0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU2                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU3                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU4                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU5                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      16.46
  SU6                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      20.12
  SU7                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SU8                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00      17.02
  SU9                      0.000    0.0    0.0    0.0       0.000    0.0       0  
00:00       0.00
  SWM-S                    0.044    4.6    0.0    0.0       0.334   35.2       0  
01:15     372.15
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  -----------------------------------------------------------
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       LPS       LPS    10^6 ltr
  -----------------------------------------------------------
  EX128                 43.22     30.37    371.16       1.135
  Hemlock               11.64      3.08     36.10       0.031
  Mikinak               11.64      2.73     31.85       0.027
  OF1                    0.00      0.00      0.00       0.000
  Vedette_N_Overland     7.21      2.20     17.76       0.014
  Vedette_Overland      11.84      2.73     26.12       0.028
  Vedette_S_Major        0.92     11.38     19.95       0.009
  -----------------------------------------------------------
  System                12.35     52.49    465.62       1.244
  
  
  ********************
  Link Flow Summary
  ********************
  
  -----------------------------------------------------------------------------
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          LPS  days hr:min     m/sec    Flow   Depth



  -----------------------------------------------------------------------------
  1001-SWM-S           CONDUIT    769.92     0  01:09      1.87    0.89    1.00
  1002-1001            CONDUIT    604.58     0  01:09      1.37    0.77    1.00
  1003-1002            CONDUIT    534.50     0  01:10      1.21    0.68    1.00
  1004-1003            CONDUIT    333.63     0  01:10      1.61    0.65    1.00
  1005-1004            CONDUIT    109.25     0  01:10      1.89    0.53    0.76
  1006-1005            CONDUIT    104.14     0  01:10      1.44    0.66    0.62
  1007-1001            CONDUIT     98.17     0  01:08      0.97    0.54    1.00
  1008-1007            CONDUIT      5.08     0  01:12      0.42    0.07    0.83
  1009-1003            CONDUIT    228.45     0  01:09      1.13    0.59    1.00
  1010-1004            CONDUIT    237.89     0  01:09      1.53    1.32    1.00
  1011-1007            CONDUIT      8.44     0  01:07      0.32    0.09    0.88
  C1                   CHANNEL      0.00     0  00:00      0.00    0.00    0.06
  C10                  CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C11                  CHANNEL     16.46     0  01:10      0.08    0.00    0.25
  C12                  CHANNEL     20.12     0  01:10      0.11    0.00    0.24
  C13                  CHANNEL      0.00     0  00:00      0.00    0.00    0.07
  C14                  CHANNEL     47.40     0  01:10      0.85    0.01    0.12
  C15                  CHANNEL     20.63     0  01:10      0.72    0.00    0.08
  C16                  CHANNEL     17.04     0  01:10      0.14    0.00    0.17
  C17                  CHANNEL     17.02     0  01:10      0.12    0.00    0.19
  C18                  CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C19                  CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C2                   CHANNEL     69.35     0  01:10      0.49    0.01    0.20
  C20                  CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C21                  CHANNEL      0.00     0  00:00      0.00    0.00    0.17
  C22                  CHANNEL     20.14     0  01:10      0.14    0.00    0.22
  C23                  CHANNEL      0.00     0  00:00      0.00    0.00    0.16
  C24                  CHANNEL     16.63     0  01:10      0.12    0.00    0.21
  C25                  CHANNEL      0.00     0  00:00      0.00    0.00    0.07
  C26                  CHANNEL      0.00     0  00:00      0.00    0.00    0.05
  C27                  CHANNEL      0.00     0  00:00      0.00    0.00    0.05
  C28                  CONDUIT    372.15     0  01:15      2.64    0.39    1.00
  C29                  CHANNEL     11.29     0  01:10      0.07    0.00    0.23
  C3                   CHANNEL      0.00     0  00:00      0.00    0.00    0.15
  C30                  CHANNEL      9.24     0  01:10      0.25    0.00    0.10
  C31                  CONDUIT    371.16     0  01:15      1.63    0.42    0.44
  C32                  CHANNEL     25.33     0  01:10      0.12    0.00    0.25
  C33                  CHANNEL     21.94     0  01:10      0.16    0.00    0.19
  C34                  CHANNEL     19.95     0  01:10      0.68    0.00    0.09
  C35                  CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C36                  CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C37                  CHANNEL     19.98     0  01:10      0.13    0.00    0.19
  C4                   CHANNEL      0.00     0  00:00      0.00    0.00    0.15
  C5                   CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C6                   CHANNEL      0.00     0  00:00      0.00    0.00    0.06
  C7                   CHANNEL     17.76     0  01:10      1.13    0.00    0.12
  C8                   CHANNEL      0.00     0  00:00      0.00    0.00    0.00
  C9                   CHANNEL      0.00     0  00:00      0.00    0.00    0.06
  OR1                  ORIFICE    371.14     0  01:15                      1.00



  W1                   WEIR         0.00     0  00:00                      0.00
  OL1                  DUMMY        5.15     0  01:10
  OL10                 DUMMY       42.14     0  01:10
  OL11                 DUMMY       62.24     0  01:10
  OL12                 DUMMY        4.21     0  01:10
  OL13                 DUMMY        0.00     0  00:00
  OL14                 DUMMY       66.24     0  01:10
  OL2                  DUMMY        9.79     0  01:10
  OL3                  DUMMY       80.35     0  01:10
  OL4                  DUMMY        9.64     0  01:10
  OL5                  DUMMY      108.77     0  01:10
  OL6                  DUMMY      101.10     0  01:10
  OL7                  DUMMY      142.77     0  01:10
  OL8                  DUMMY      106.56     0  01:10
  OL9                  DUMMY      131.61     0  01:10
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  
-----------------------------------------------------------------------------------
--
                      Adjusted    ---------- Fraction of Time in Flow Class 
---------- 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  
Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   
Ctrl  
  
-----------------------------------------------------------------------------------
--
  1001-SWM-S              1.00   0.02  0.00  0.00  0.03  0.00  0.00  0.95  0.00  
0.00
  1002-1001               1.00   0.02  0.00  0.00  0.04  0.00  0.00  0.94  0.00  
0.00
  1003-1002               1.00   0.02  0.00  0.00  0.04  0.01  0.00  0.93  0.01  
0.00
  1004-1003               1.00   0.02  0.00  0.00  0.02  0.00  0.00  0.96  0.01  
0.00
  1005-1004               1.00   0.02  0.00  0.00  0.00  0.00  0.00  0.97  0.01  
0.00
  1006-1005               1.00   0.02  0.00  0.00  0.00  0.00  0.00  0.98  0.00  
0.00
  1007-1001               1.00   0.02  0.00  0.00  0.03  0.00  0.00  0.95  0.01  
0.00
  1008-1007               1.00   0.03  0.00  0.00  0.02  0.00  0.00  0.95  0.01  
0.00
  1009-1003               1.00   0.02  0.00  0.00  0.03  0.00  0.00  0.95  0.01  



0.00
  1010-1004               1.00   0.02  0.00  0.00  0.01  0.00  0.00  0.97  0.00  
0.00
  1011-1007               1.00   0.04  0.00  0.00  0.01  0.00  0.00  0.94  0.00  
0.00
  C1                      1.00   0.77  0.23  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C10                     1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C11                     1.00   0.02  0.03  0.00  0.95  0.00  0.00  0.00  0.10  
0.00
  C12                     1.00   0.02  0.03  0.00  0.95  0.00  0.00  0.00  0.96  
0.00
  C13                     1.00   0.79  0.21  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C14                     1.00   0.02  0.78  0.00  0.09  0.12  0.00  0.00  0.87  
0.00
  C15                     1.00   0.02  0.78  0.00  0.08  0.12  0.00  0.00  0.87  
0.00
  C16                     1.00   0.02  0.03  0.00  0.96  0.00  0.00  0.00  0.95  
0.00
  C17                     1.00   0.02  0.02  0.00  0.96  0.00  0.00  0.00  0.96  
0.00
  C18                     1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C19                     1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C2                      1.00   0.77  0.00  0.00  0.18  0.05  0.00  0.00  0.11  
0.00
  C20                     1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C21                     1.00   0.74  0.26  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C22                     1.00   0.02  0.03  0.00  0.96  0.00  0.00  0.00  0.95  
0.00
  C23                     1.00   0.77  0.23  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C24                     1.00   0.02  0.03  0.00  0.96  0.00  0.00  0.00  0.10  
0.00
  C25                     1.00   0.79  0.21  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C26                     1.00   0.80  0.20  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C27                     1.00   0.80  0.20  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C28                     1.00   0.03  0.00  0.00  0.03  0.00  0.00  0.94  0.00  
0.00
  C29                     1.00   0.02  0.00  0.00  0.95  0.03  0.00  0.00  0.12  
0.00
  C3                      1.00   0.77  0.23  0.00  0.00  0.00  0.00  0.00  0.00  



0.00
  C30                     1.00   0.02  0.00  0.00  0.95  0.03  0.00  0.00  0.12  
0.00
  C31                     1.00   0.04  0.00  0.00  0.85  0.11  0.00  0.00  0.00  
0.00
  C32                     1.00   0.02  0.00  0.00  0.94  0.04  0.00  0.00  0.12  
0.00
  C33                     1.00   0.02  0.00  0.00  0.94  0.04  0.00  0.00  0.12  
0.00
  C34                     1.00   0.04  0.00  0.00  0.93  0.03  0.00  0.00  0.01  
0.00
  C35                     1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C36                     1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C37                     1.00   0.02  0.02  0.00  0.96  0.00  0.00  0.00  0.95  
0.00
  C4                      1.00   0.77  0.23  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C5                      1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C6                      1.00   0.87  0.13  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C7                      1.00   0.87  0.00  0.00  0.02  0.11  0.00  0.00  0.01  
0.00
  C8                      1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  C9                      1.00   0.81  0.19  0.00  0.00  0.00  0.00  0.00  0.00  
0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  
  ----------------------------------------------------------------------------
                                                           Hours        Hours 
                         --------- Hours Full --------   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ----------------------------------------------------------------------------
  1001-SWM-S                  0.29      0.38      0.30      0.01         0.20
  1002-1001                   0.30      0.31      0.32      0.01         0.12
  1003-1002                   0.10      0.10      0.29      0.01         0.01
  1004-1003                   0.03      0.03      0.22      0.01         0.01
  1005-1004                   0.01      0.01      0.03      0.01         0.01
  1007-1001                   0.03      0.03      0.38      0.01         0.01
  1008-1007                   0.01      0.01      0.03      0.01         0.01
  1009-1003                   0.01      0.01      0.24      0.01         0.01
  1010-1004                   0.03      0.13      0.03      0.12         0.03
  1011-1007                   0.01      0.01      0.03      0.01         0.01



  C28                         0.45      0.45      0.52      0.01         0.01
  

  Analysis begun on:  Fri May  2 12:02:41 2025
  Analysis ended on:  Fri May  2 12:02:43 2025
  Total elapsed time: 00:00:02
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Applicable Area 
LID Design Targets 

Infiltration* Erosion* Water Quality† 

LID Pilot Area (Phase 1A) 

LID Infiltration target  = 
4mm 

Maintain groundwater 
recharge per the existing 
conditions water budget. 

Groundwater recharge 
includes hydrological 

connection and linkages to 
wetlands, woodlots, 

streams and other natural 
features 

LID lot-level and 
conveyance controls shall 

infiltrate an equivalent 
volume a 4mm event 

applied to the full 
catchment area.  

LID Erosion Control Target  = 
4mm 

LID lot-level and conveyance 
controls shall match the existing 
conditions water balance 
through the application of the 
infiltration targets in order to 
reduce or eliminate the effects 
of hydro-modification 
(magnitude, duration and 
frequency) form the 
contributing drainage area.  

As such the infiltration targets 
shall be considered the erosion 
control targets for LID controls.  

Min. Target = 15mm 
The minimum water quality event for LID lot-level and 

conveyance controls for the Former CFB Rockcliffe 
shall be the 15mm event.  LID controls shall treat the 

runoff from a 15mm event through filtration, 
detention, evapotranspiration, detention and release 

and infiltration.  Drainage areas which achieve the 
minimum 15mm water quality target shall be require 
to discharge to another LID in the treatment train and 
or an end-of-pipe pond to achieve the full enhanced 

level of control per the MOE SWMPD.   

Enhanced Target = 25mm 
To achieve the enhanced level of control, per the MSS, 

the target water quality event for LID lot-level and 
conveyance controls shall be the 25mm event.  LID 
controls shall treat the runoff from a 25mm event 
through filtration, detention, evapotranspiration, 

detention and release and infiltration. Drainage areas 
which achieve the enhanced water quality target do 

not require treatment in an end-of-pipe facility.  

Total Development Area 
(Phase 1A-3) 

* Catchment Based Target – target applied over the full catchment area. 
† Contributing Impervious Area Target – applied to the directly contributing impervious area to the LID control and should focus on the “treatment’ 
of the required event through a combination of filtration, storage and release, evaporation and infiltration. Note: the water quality target shall 
include the required water balance (infiltration) targets i.e. water quality treatment = 15mm water quality event – 4mm infiltration/ erosion target. 

Table 35 – LID Design Targets for Former CFB Rockcliffe 
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5 Stormwater Management 

5.1 Background 

The subject site is part of the larger development referred to as the Former CFB Rockcliffe. The 

stormwater management strategy was outlined in the “Former CFB Rockcliffe Master Servicing 

Study” (MSS) (IBI Group, August 2015). The first phase, Phase 1A is located within the 

Wateridge Village at Rockcliffe site and includes much of the lower density housing types in the 

south central portion of the site.  

The subject site is part of the drainage area which ultimately discharges into the Eastern SWM 

Facility. The design of the Eastern SWM Facility has been submitted to the applicable agencies 

and under review. The facility has been designed to provide an Enhanced Level of Protection 

according to MOE Stormwater Management Planning and Design Guidelines (March 2003). The 

design of the facility has been optimized to provide some water quantity control as outlined in 

Eastern Stormwater Management Facility Design Wateridge Village at Rockcliffe Phase 1 

Report (IBI, November 2015). 

5.2 Objective 

The purpose of this evaluation is to prepare the dual drainage design, including the minor and 
major system, of the Rockcliffe Phase 1A development including the design of a proposed 
culvert. The evaluation includes assessment of the on-site detention versus cascading major 
flow, maximum depth and velocity of flow on the street segments, sizing of inlet control devices 
and hydraulic grade line analysis.  
The evaluation and design takes into consideration the “Former CFB Rockcliffe Master Servicing 
Study” (MSS) (IBI Group, August 2015), the City of Ottawa Sewer Design Guidelines (OSDG) 
(October 2012), and the Technical Bulletin ‘ISDTB-2014-01, Revisions to Ottawa Design 
Guidelines – SEWER dated 2012. 

5.3 Stormwater Management Design 

5.3.1 Dual Drainage Design 

The site was designed with dual drainage features, accommodating minor and major system 

flow. The majority of the study site consists of continuous grade. A sawtooth design has been 

applied to portions of the street segments where possible to facilitate ponding in street sags or 

low points within the major system. Inlet control devices (ICDs) are proposed to minimize the 

surcharge in the minor system during infrequent storm events and maximize use of available on-

site storage. The minor system capture of ICDs is generally based on the 5 year simulated flow 

for individual catchments. The balance of the surface flow not captured by the minor system will 

be conveyed via the major system. The dual drainage system has been evaluated using the 

DDSWMM hydrological model, while the minor system hydraulic grade line analysis has been 

evaluated using the XPSWMM dynamic model.  

5.3.1.1 Major System 

The major system analysis was evaluated with DDSWMM and is discussed in Section 5.4. 

Surface runoff in excess of the minor system capture will cascade via street segments and rear 

yard swales, eventually reaching one of the six (6) outlets noted below and shown in Drawing 

750.  

1. Major flow from the rear yards and the central portion of the subdivision on Street No. 13 

drains to the South-West Swale. This swale has been designed to accommodate these 
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Only major flow from this area was assumed to contribute to the subject site, as per the August 

2015 MSS. The area delineation was based on the semi-lumped storm drainage areas 

presented in the 2015 Rockcliffe MSS and was slightly modified to tie-in with the detail drainage 

area plan.  

The minor system inflow rate for area EXTPRK was based on the 5 year 3 hour Chicago storm 

event. 

Drawing 750 presents the external areas contributing major and minor flow to the subject site 

including their segment IDs.  

5.4.1.12 Summary of Design Parameters 

The below Table 5-1 summarizes the main hydrological parameters used in the DDSWM model. 

The storm drainage area plan (Drawing 750) is provided within Appendix E, along with the 

rational method storm sewer design sheet and model output files. 

Table 5-1: Hydrological Parameters and Modeling Results  

Drainage Area 

Downstream 
Segment ID‡ MH 

IMP Ratio 
(%) 

Segment 
Length 
(m) 

Subcatch
ment 
Width (m) 

Road ROW 
Cross 
Section 
(m) 

Ponding 
Area ID¶ 

Maximum 
Storage 
Available 
(m3) 

5 Year 
Generat
ed Flow 
(l/s)* 

Minor 
Flow 
Restrictio
n (l/s)† 

Segment 
ID 

Area  
(ha) 

Street Segments 

S100A 0.25 S108A S100 76 64 128 20 PA100 12 49 49.00 

S100B 0.05 S108A S100 76 28 28 20     10 8.80 

S108A 0.19 S108B S108 76 65 102 20 PA108A 13 37 47.26+ 

S108B 0.13 S111 S108 76 65 130 20     27 15.20 

S111 0.22 S113A S111 76 98 196 20     43 35.40 

S113A 0.24 S113B S113 76 80 80 20     44 44.00 

S102B 0.09 S102A S102 76 75 75 20     18 11.30 

S102A 0.31 S119A S102 76 83 166 20     60 37.40 

S119A 0.22 S118A S119 76 60 120 20     42 42.00 

S118A 0.06 S118B S118 76 59 59 20     11 12.00 

S119B 0.18 S118B S119 76 54 119 20     36 22.40 

S109 0.10 S118C S109 76 65 65 20     20 12.10 

S118C 0.15 S118B S118 76 83 83 20     28 25.30 

S118B 0.12 S115 S118 76 44 88 20     21 21.00 

S101 0.23 S104B S101 76 119 130 20     46 22.40 

S104B 0.06 S103 S104 76 25 25 9     10 10.00 

S103 0.18 S122 S103 76 92 92 20     33 28.40 

S105 0.08 S122 S105 76 75 75 20     16 10.40 

S122 0.34 S120 S122 76 77 155 20     59 56.10 

S121A 0.08 S120 S121 76 52 52 20     16 10.30 

S120 0.23 S116 S120 76 73 73 20     40 40.00 

S116 0.22 S115 S116 76 79 149 20 PA116 10 39 144.48+ 

S115 0.15 S113B S115 76 45 90 20 PA115 10 26 140.90+ 

S113B 0.24 SWLw S113 76 83 165 20 PA113B 3 44 110.77+ 
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Drainage Area 

Downstream 
Segment ID‡ MH 

IMP Ratio 
(%) 

Segment 
Length 
(m) 

Subcatch
ment 
Width (m) 

Road ROW 
Cross 
Section 
(m) 

Ponding 
Area ID¶ 

Maximum 
Storage 
Available 
(m3) 

5 Year 
Generat
ed Flow 
(l/s)* 

Minor 
Flow 
Restrictio
n (l/s)† 

Segment 
ID 

Area  
(ha) 

S167B 0.13 DUMMY S167 76 50 50 26 PA167B 2 25 25.00 

S167C 0.02 S168 S167 76 20 20 26     4 3.30 

S152 0.23 S150 S152 76 100 100 26 PA152 7 45 51.41+ 

S150 0.20 S149 S150 76 97 97 26 PA150 1 39 46.59+ 

S151 0.02 S150 S151 76 15 15 26     4 3.60 

S149 0.15 S148 S149 76 80 80 26     30 15.50 

S148 0.12 SWMBRM S148 76 65 65 26 PA148 8 22 49.06+ 

Sclv 0.13 SWMBRM clv 76 37 37 26 PAclv 14 24 24.00 

Total Flow for Street Segments to Minor System (l/s)  2899.89 

Rear Yard Segments 

R100B 0.18 SWSUS S100 51 54 54 N/A     24 24.00 

R100A 0.22 SWSUS S100 51 20 20 N/A     25 25.00 

R108B 0.12 SWLS S108 51 20 20 N/A     15 15.00 

R108A 0.09 SWLS S108 51 20 20 N/A     11 11.00 

R109B 0.09 SWLS S109 51 20 20 N/A     11 11.00 

R102 0.35 R119 S102 51 86 171 N/A     48 48.00 

R119 0.19 R109A S119 51 50 100 N/A     26 26.00 

R109A 0.18 S119B S109 51 44 88 N/A     25 25.00 

R122 0.28 S122 S122 51 65 130 N/A     38 38.00 

R120 0.25 S120 S120 51 63 126 N/A     34 34.00 

P116 0.40 S116 S116 14 59 90 N/A   1000¥ 16 16.00 

R112 0.11 R113 S112 76 57 114 N/A     23 23.00 

R113 0.20 R115B S113 51 48 96 N/A     27 27.00 

R115B 0.10 S115 S115 51 25 50 N/A     14 14.00 

R115A 0.17 S115 S115 51 22 22 N/A     20 20.00 

SC128 2.50 S127 S128 86 135 563 N/A   1000¥ 505 505.00 

P141 0.86 N/A S141 14 138 194 N/A   1000¥ 35 35.00 

P139 6.09 N/A S139 14 275 1370 N/A   100000¥ 240 952.00 

Total Flow for Rear Yard Segments to Minor System (l/s) 1849.00 

Total Flow from Street and Rear Year Segments to Minor System (l/s) 4748.89 

External Areas 

EXTFRV 6.09 SWLS NA 21 233 1370 N/A     345 345.00 

EX180 0.54 EX190B S180 86 63 126 N/A     110 51.90 

EX190B 1.08 EX191 S190 86 109 218 N/A     210 89.00 

EX190A 2.01 EX191 S190 86 188 376 N/A     396 89.00 

EX191 2.19 SWME S191 59 165 330 N/A     288 89.00 

EX182 0.95 OUTW S182 86 115 115 N/A     174 174.00 
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The results indicate that during the 100 year Chicago design storm event, peak flows onveyed 

by the Burma Rd culvert crossing are approximately 9.61 cms.  

Analysis of the culvert was completed using XPSWMM hydraulic model to confirm capacity of 

the culvert and resulting hydraulic grade line. Discussion and results of the XPSWMM model are 

provided in Section 5.5.1. 

5.5 Hydraulic Analysis 

The hydraulic grade line (HGL) was evaluated using the XPSWMM hydraulic model. A model 

was created for the detail design of the laterals and storm trunk within the subject site 

terminating at the Eastern SWMF. Hydrographs from the study site were exported into the 

XPSWMM model from the major system analysis in DDSWMM. The minor system hydrographs 

for the remainder of the Rockcliffe Development Area, tributary to Eastern SWM Facility, were 

developed in the MSS study (IBI Group, August 2015). In addition to the MSS hydrographs 

discussed in Section 5.4.4, relevant hydrographs developed in the MSS study were also 

downloaded into the XPSWMM model to account for the future phase 3 flows. Locations of the 

imported hydrographs are indicated in XPSWMM schematic provided within Appendix E. 

XPSWMM simulations were conducted for the 100 year 3 hour Chicago storm to ensure that the 

HGL is at least 0.3m below the underside of footing elevations. A sensitivity analysis was also 

performed using the 100 year Chicago storm with a 20% increase in intensity and the July 1 

1979 historical storm to ensure that there would be no severe flooding to properties. Hydraulic 

grade line values for the various storms are presented in Table 5-7 below, along with a 

comparison of under-side of footing (USF) elevations.  

The XPSWMM model schematic and model files are provided within Appendix E. Minor system 

losses were accounted for in accordance with Appendix 6-B of the City of Ottawa Sewer Design 

Guidelines (October, 2012). 

Table 5-7: Summary of Hydraulic Grade Line Analysis 

XP-SWMM NODE ID 
MH 

NO. 

USF 

(M) 

100 YEAR 3 HOUR 

CHICAGO† 

100 YEAR 24 

HOUR SCS 

(103.2MM)‡ 

JULY 1, 1979¥ 

100 YEAR 3 

HOUR CHICAGO 

INCREASED BY 

20%£ 

HGL 

(M) 
FREE BOARD (M)* 

HGL 

(M) 

FREE 

BOARD 

(M)* 

HGL 

(M) 

FREE 

BOARD 

(M)* 

HGL 

(M) 

FREE 

BOARD 

(M)* 

Wateridge Village Phase 1A (subject site) 

S153 147 N/A 89.39 N/A 89.39 N/A 89.39 N/A 89.39 N/A 

S160 160 N/A 89.01 N/A 89.01 N/A 89.01 N/A 89.01 N/A 

S161 161 N/A 88.74 N/A 88.74 N/A 88.74 N/A 88.74 N/A 

S162 162 N/A 88.25 N/A 88.24 N/A 88.24 N/A 88.25 N/A 

S163 163 N/A 87.67 N/A 87.67 N/A 87.67 N/A 87.67 N/A 

S164 164 N/A 87.00 N/A 86.99 N/A 86.99 N/A 87.00 N/A 

S165B 165 N/A 86.44 N/A 86.43 N/A 86.43 N/A 86.44 N/A 

S165 165 N/A 85.21 N/A 85.08 N/A 85.17 N/A 85.33 N/A 

S166 166 N/A 84.53 N/A 84.30 N/A 84.45 N/A 84.72 N/A 

S167 167 N/A 84.32 N/A 84.05 N/A 84.22 N/A 84.52 N/A 

S168 168 N/A 84.15 N/A 83.87 N/A 84.05 N/A 84.35 N/A 



IBI GROUP  REPORT 

DESIGN BRIEF 

WATERIDGE VILLAGE AT ROCKCLIFFE 

PHASE 1A 

Prepared for CANADA LANDS COMPANY 

 

 

REVISED NOVEMBER 2015 

REVISED JANUARY 2016 36 

XP-SWMM NODE ID 
MH 

NO. 

USF 

(M) 

100 YEAR 3 HOUR 

CHICAGO† 

100 YEAR 24 

HOUR SCS 

(103.2MM)‡ 

JULY 1, 1979¥ 

100 YEAR 3 

HOUR CHICAGO 

INCREASED BY 

20%£ 

HGL 

(M) 
FREE BOARD (M)* 

HGL 

(M) 

FREE 

BOARD 

(M)* 

HGL 

(M) 

FREE 

BOARD 

(M)* 

HGL 

(M) 

FREE 

BOARD 

(M)* 

S128 128 N/A 81.82 N/A 81.77 N/A 81.78 N/A 81.92 N/A 

S107 107 N/A 85.29 N/A 85.28 N/A 85.28 N/A 85.29 N/A 

S106 106 85.61 83.72 1.89 83.68 1.93 83.68 N/A 83.73 N/A 

S124 124 85.69 83.94 1.75 83.93 1.76 83.93 N/A 83.94 N/A 

S125 125 85.34 83.37 1.97 83.34 2.00 83.34 N/A 83.38 N/A 

S126 126 84.96 82.85 2.11 82.82 2.14 82.81 N/A 82.86 N/A 

S182 182 N/A 81.62 N/A 81.55 N/A 81.56 N/A 81.76 N/A 

S181 181 N/A 81.48 N/A 81.38 N/A 81.40 N/A 81.65 N/A 

S110 110 85.56 83.59 1.97 83.59 1.97 83.59 N/A 83.59 N/A 

S111 111 84.96 83.59 1.37 83.58 1.38 83.58 N/A 83.59 N/A 

S112 112 84.91 83.23 1.68 83.22 1.69 83.22 N/A 83.23 N/A 

S113 113 84.51 83.07 1.44 83.05 1.46 83.05 N/A 83.07 N/A 

S114 114 83.91 82.49 1.42 82.48 1.43 82.48 N/A 82.49 N/A 

S115 115 83.56 82.44 1.12 82.43 1.13 82.43 N/A 82.44 N/A 

S116 116 83.71 82.14 1.57 82.10 1.61 82.11 N/A 82.19 N/A 

S120 120 83.96 82.10 1.86 82.06 1.90 82.08 N/A 82.15 N/A 

 
Notes:  
* The free board is the USF minus the HGL (USF – HGL). 
† HGL results for the 100 year 3 hour Chicago storm event were taken from the results of the XPSWMM model entitled 
“38298-ph1A-100ch.xp/out” and presented on the CD in Appendix E. 
‡ HGL results for the 100 year 24 hour SCS Type II storm event were taken from the results of the XPSWMM model 
entitled “38298- ph1A-100SCS.xp/out” and presented on the CD in Appendix E. 
¥ HGL results for the July 1, 1979 historical storm were taken from the results of the XPSWMM model entitled “38298- 
ph1A-JUL79.xp/out” and presented on the CD in Appendix E. 
£ HGL results for the 100 year 3 hour Chicago storm event increased by 20% were taken from the results of the 
XPSWMM model entitled “38298- ph1A-120CH.xp/out” and presented on the CD in Appendix E. 
 

The results indicate that the minimum 0.3 m clearance between the USF and HGL is maintained 

across the proposed Phase 1A site during the 100 year 3 hour Chicago design storm event. The 

results of the sensitivity analysis show that the minimum 0.3 m clearance is maintained across 

the site and there would be no severe flooding to properties during the 100 year Chicago storm 

with a 20% increase in intensity or the July 1, 1979 historical storm.  

5.5.1 Culvert Analysis 

Analysis of the Burma Rd culvert crossing was completed using XPSWMM hydraulic model to 

confirm capacity of the culvert and resulting hydraulic grade line. The capacity of the culvert is 

adequate as there are no residential service connections tied to this system and flows up to the 

100 year Chicago plus 20% design storm event can be effectively conveyed. 
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Ministry of the Environment and Climate Change 
Ministère de l’Environnement et de l’Action en matière de changement

climatique

ENVIRONMENTAL COMPLIANCE APPROVAL 
NUMBER 0824-A8CR5H 
Issue Date: April 12, 2016

Canada Lands Company CLC Limited 
30 Metcalfe Street, Suite 601 
Ottawa, Ontario 
K1P 5L4

Site Location: Wateridge Village at Rockcliffe 
Lot 21, 22, 23, 24 and 25, Concession 1 (Ottawa Front) 
City of Ottawa

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act , R.S.O. 1990, c.
E. 19 (Environmental Protection Act) for approval of:
 
establishment of a stormwater management facility for the collection, treatment and disposal of
stormwater run-off from an area of approximately 161.5 hectares including part of the Wateridge
Village at Rockcliffe residential subdivision development on the former CFB Rockcliffe site in the City
of Ottawa, providing Enhanced Level water quality control and erosion protection with an outfall
directly to the Ottawa River, consisting of the following:

 
 
stormwater management facility (Eastern SWM Facility - catchment area 161.5 hectares):  - one
(1) wet pond with a stilling basin and sediment forebay, located on the south side of Sir Charles
Etienne Cartier Parkway, east of Aviation Parkway and west of Blair Road, having a permanent pool
volume of 29,500 m 3 , an extended detention volume of 39,200 m 3 , and a total storage volume for
the 100-year storm event of approximately 68,700 m 3 , including the permanent pool volume, at a
total depth of approximately 4.26 m, receiving inflow from the eastern and central portions of the
Rockcliffe development lands via a waterfall discharging to the stilling basin and discharging via an
outlet structure and 2400 mm diameter outfall sewer to the Ottawa River, identified below, and a 200
mm diameter baseflow augmentation pipe, identified below; 
 
outfall sewer (Eastern SWM Facility Outlet Pipe):  - approximately 609 m of 2400 mm diameter
storm sewer and 3000 mm by 1200 mm outfall storm sewer receiving inflow from the Eastern SWM
Facility and from the Western SWM Facility Overflow Pipe, identified below, discharging to the Ottawa
River; 
 
 
 
outfall sewer (Western SWM Facility Overflow Pipe):  - approximately 288 m of 1200 mm diameter
outfall storm sewer along the north side of the Eastern SWM Facility designed to receive inflow from
the future Western SWM Facility and discharge to the Eastern SWM Facility Outlet Pipe, identified
above; 
 
baseflow augmentation pipe:  - approximately 591 m of 200 mm diameter storm sewer along the
south side of Sir Charles Etienne Cartier Parkway, receiving inflow from the Eastern SWM Facility and



discharging eastward to Eastern Creek and the Ottawa River; 
 
including erosion/sedimentation control measures during construction and all other controls and
appurtenances essential for the proper operation of the aforementioned Works; 
 
all in accordance with the submitted supporting documents listed in Schedule "A" forming part of this
Approval.
 
For the purpose of this environmental compliance approval, the following definitions apply:
 
"Approval" means this entire document including the application and any supporting documents listed
in any schedules in this Approval; 
 
"Director" means a person appointed by the Minister pursuant to section 5 of the Environmental
Protection Act for the purposes of Part II.1 of the Environmental Protection Act; 
 
"Ministry" means the ministry of the government of Ontario responsible for the Environmental
Protection Act and the Ontario Water Resources Act and includes all officials, employees or other
persons acting on its behalf; 
 
"Owner" means Canada Lands Company CLC Limited and includes their successors and assignees; 
 
"Works" means the sewage works described in the Owner's application(s) and this Approval.
 
You are hereby notified that this environmental compliance approval is issued to you subject to the
terms and conditions outlined below:
 
TERMS AND CONDITIONS
 
1. GENERAL PROVISIONS 
 
(1) The Owner shall ensure that any person authorized to carry out work on or operate any aspect of
the Works is notified of this Approval and the Conditions herein and shall take all reasonable
measures to ensure any such person complies with the same. 
 
(2) The designation of the City of Ottawa as the operating authority of the site on the application for
approval of the Works does not relieve the Owner from the responsibility of complying with any and all
of the Conditions of this Approval. 
 
(3) Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate
and maintain the Works in accordance with the description given in this Approval, and the application
for approval of the Works. 
 
(4) Where there is a conflict between a provision of any submitted document referred to in this
Approval and the Conditions of this Approval, the Conditions in this Approval shall take precedence,
and where there is a conflict between the listed submitted documents, the document bearing the most
recent date shall prevail. 
 
(5) Where there is a conflict between the listed submitted documents, and the application, the
application shall take precedence unless it is clear that the purpose of the document was to amend the
application. 
 
(6) The Conditions of this Approval are severable. If any Condition of this Approval, or the application



of any requirement of this Approval to any circumstance, is held invalid or unenforceable, the
application of such Condition to other circumstances and the remainder of this Approval shall not be
affected thereby. 
 
(7) The issuance of, and compliance with the Conditions of this Approval does not: 
 
(a) relieve any person of any obligation to comply with any provision of any applicable statute,
regulation or other legal requirement, including, but not limited to, the obligation to obtain approval
from the local conservation authority necessary to construct or operate the sewage Works; or 
 
(b) limit in any way the authority of the Ministry to require certain steps be taken to require the Owner
to furnish any further information related to compliance with this Approval. 
 
(8) This Approval includes the treatment and disposal of stormwater run-off draining to the Eastern
SWM Facility for a total catchment area of approximately 161.5 hectares, assuming an average
imperviousness of approximately 63%. Any changes within the drainage areas that might increase the
required storage volumes or increase the flows to or from the stormwater management facility or any
structural/physical changes to the stormwater management facility, including the inlets or outlets, will
require an amendment to this Approval. 
 
2. EXPIRY OF APPROVAL 
 
(1) This Approval will cease to apply to those parts of the new Works which have not been constructed
within five (5) years  of the date of this Approval. 
 
 3. CHANGE OF OWNER 
 
(1) The Owner shall notify the Director, in writing, of any of the following changes within thirty (30)
days  of the change occurring: 
 
(a) change of Owner; 
 
(b) change of address of the Owner;  
 
(c) change of partners where the Owner is or at any time becomes a partnership, and a copy of the
most recent declaration filed under the Business Names Act , R.S.O. 1990, c. B17 shall be included in
the notification to the Director; 
 
(d) change of name of the corporation where the Owner is or at any time becomes a corporation, and
a copy of the most current information filed under the Corporations Information Act , R.S.O. 1990, c.
C39 shall be included in the notification to the Director. 
 
4. OPERATION AND MAINTENANCE 
 
(1) The Owner shall inspect the Works at least once a year  and, if necessary, clean and maintain the
Works to prevent the excessive build-up of sediments and/or vegetation. 
 
(2) The Owner shall maintain a record the results of these inspections and any cleaning and
maintenance operations undertaken. The record shall include the following: 
 
(a) the name of the Works; and 
 
(b) the date and results of each inspection, maintenance and cleaning, including an estimate of the
quantity of any materials removed. 



 
5. MONITORING AND REPORTING 
 
(1)  The Owner shall carry out a monitoring program and evaluate the performance of the stormwater
management Works commencing at the initial completion of construction of the Works and continuing
for a minimum of five (5) years . 
 
(2) The monitoring program shall include obtaining grab samples at the outlet structure from the outfall
headwall of the 3000 mm by 1200 mm outfall pipe from the stormwater management facility (Eastern
SWM Facility) to the Ottawa River for at least three (3) rainfall wet events per year (a wet event is
defined as a minimum of 15 mm of rain in the previous 24 hours). Two (2) of the events must occur
within the May to September time period. 
 
(3) Samples should be tested for Total Suspended Solids (mg/L) and results recorded. 
 
(4) The methods and protocols for sampling, analysis and recording shall conform, in order of
precedence, to the methods and protocols specified in the following: 
 
(a) the Ministry's Procedure F-10-1, "Procedures for Sampling and Analysis Requirements for
Municipal and Private Sewage Treatment Works (Liquid Waste Streams Only)", as amended from time
to time by more recently published editions; 
 
(b) the Ministry's publication "Protocol for the Sampling and Analysis of Industrial/Municipal
Wastewater" (January 1999), ISBN 0-7778-1880-9, as amended from time to time by more recently
published editions; 
 
(c) the publication "Standard Methods for the Examination of Water and Wastewater" (21st edition), as
amended from time to time by more recently published editions. 
 
(5) The Owner shall prepare a Performance Report, every five (5) years , a Performance Assessment
Report, addressing the following: 
 
(a) a description of any operating problems encountered and corrective actions taken during the
reporting period and the need for further investigations in the following reporting period for system
refinements or ways of improving the performance of the Works; 
 
(b) measurement of the mass of accumulated sediment removed when undertaking maintenance of
the Works as per the Operations and Maintenance Conditions, above; 
 
(6) The Owner shall maintain a record of all test results and all reports related to the sampling,
monitoring and maintenance program for the Works, and shall make the information available to the
Ministry, upon request.  
 
(7) The measurement frequency specified in Condition 5, Subsections (1) and (2), above, and
reporting frequency specified in Condition 5, Subsection (5), above, may, after five (5) years  of
monitoring in accordance with this Condition, be modified by the MOECC District Manager of the
Ottawa office in writing from time to time.  
 
6.         TEMPORARY EROSION AND SEDIMENT CONTROL 
 
(1) The Owner shall install and maintain temporary sediment and erosion control measures during
construction and conduct inspections once every two (2) weeks  and after each significant storm
event (a significant storm event is defined as a minimum of 25 mm of rain in any 24 hours period). The
inspections and maintenance of the temporary sediment and erosion control measures shall continue



until they are no longer required and at which time they shall be removed and all disturbed areas
reinstated properly . 
 
(2) The Owner shall maintain records of inspections and maintenance which shall be made available
for inspection by the Ministry, upon request. The record shall include the name of the inspector, date of
inspection, and the remedial measures, if any, undertaken to maintain the temporary sediment and
erosion control measures. 
 
7. RECORD KEEPING 
 
The Owner shall retain for a minimum of five (5) years  from the date of their creation, all records and
information related to or resulting from the operation and maintenance activities required by this
Approval. 

Schedule "A"
 
1. Application for Environmental Compliance Approval , dated December 2, 2015 and received on
February 8, 2016, submitted by the City of Ottawa; 
 
2. Eastern Stormwater Management Facility Design Wateridge Village at Rickcliffe, Phase 1A , dated
February 2016, prepared by IBI Group; 
 
3. Set of Engineering Drawings (13 drawings) for Eastern Stormwater Management Facility Phase 1A,
Wateridge Village at Rockcliffe, dated February 1, 2016, prepared by IBI Group; 
 
4. Geotechnical Investigation Phase 1A Development - Site Servicing Former CFB Rockcliffe
Development Ottawa, Ontario , dated February 1, 2016, prepared by DST Consulting Engineers Inc.; 
 
5. Letter from Shagha Attar of IBI Group to the Ministry, date March 29, 2016; 
 
6. E-mail from Peter Spal of IBI Group to the Ministry, dated April 7, 2016; and 
 
7. E-mail from Shagha Attar of IBI Group to the Ministry, dated April 11, 2016. 

The reasons for the imposition of these terms and conditions are as follows:

 
1. Condition 1 is imposed to ensure that the Works are built and operated in the manner in which they
were described for review and upon which approval was granted. This Condition is also included to
emphasize the precedence of Conditions in the Approval and the practice that the Approval is based
on the most current document, if several conflicting documents are submitted for review.  
 
2. Condition 2 is included to ensure that, when the Works are constructed, the Works will meet the
standards that apply at the time of construction to ensure the ongoing protection of the environment. 
 
3. Condition 3 is included to ensure that the Ministry records are kept accurate and current with
respect to approved Works and to ensure that any subsequent Owner of the Works is made aware of
the Approval and continue to operate the Works in compliance with it. 
 
4. Condition 4 is included to require that the Works be properly operated and maintained such that the
environment is protected. 
 
5. Condition 5 is included to enable the Owner to evaluate and demonstrate the performance of the
Works on a continual basis, so that the Works are properly operated and maintained at a level which is
consistent with the design objectives specified in the Approval and that the Works do not cause any



impairment of the receiving watercourse. 
 
6. Condition 6 is included as installation, regular inspection and maintenance of the temporary
sediment and erosion control measures is required to mitigate the impact on the downstream receiving
watercourse during construction, until they are no longer required. 
 
7. Condition 7 is included to require that all records are retained for a sufficient time period to
adequately evaluate the long-term operation and maintenance of the Works.
 
 
In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served
upon me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a
hearing by the Tribunal.  Section 142 of the Environmental Protection Act provides that the Notice
requiring the hearing shall state: 
 
1. The portions of the environmental compliance approval or each term or condition in the
environmental compliance approval in respect of which the hearing is required, and; 
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed. 
 
The Notice should also include: 
 
3. The name of the appellant; 
4. The address of the appellant; 
5. The environmental compliance approval number; 
6. The date of the environmental compliance approval; 
7. The name of the Director, and; 
8. The municipality or municipalities within which the project is to be engaged in. 
 
And the Notice should be signed and dated by the appellant. 
 
This Notice must be served upon: 
 

The Secretary* 
Environmental Review Tribunal 
655 Bay Street, Suite 1500 
Toronto, Ontario 
M5G 1E5

AND

The Director appointed for the
purposes of Part II.1 of the
Environmental Protection Act 
Ministry of the Environment and
Climate Change 
135 St. Clair Avenue West, 1st
Floor 
Toronto, Ontario 
M4V 1P5

 
*  Further information on the Environmental Review Tribunal’s requirements for an appeal can
be obtained directly from the Tribunal at:  Tel: (416) 212-6349, Fax: (416) 326-5370 or
www.ert.gov.on.ca 
 
The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act. 
 
 

DATED AT TORONTO this 12th day of April, 2016
Gregory Zimmer, P.Eng. 
Director 
appointed for the purposes of Part II.1 of



the Environmental Protection Act
DC/ 
c: District Manager, MOECC Ottawa office 
Peter Spal, IBI Group
 
 



Wateridge Block 105 
Appendix D External Report Excerpts 

 Project: 160402127 D-8 
 

Appendix D External Report Excerpts 

 

 

 

 

 

 

 

 

 

 

 



 

Geotechnical Investigation  
Proposed Residential Development 
Wateridge Block 105 – Mikinak Road & Vedette Way 
Ottawa, Ontario 
 
Prepared for Mattamy Homes 
 

Report PG7353-1 Revision 1 dated April 30, 2025 

 

 

 

 

 

 

 

   

 

  

 

 

  

 

 

  

   

 

 

 

 

 

 

 



 

 

Report: PG7353-1 Revision 1 
April 30, 2025 

 

Page 5 

Geotechnical Investigation 

Proposed Residential Development 

Mikinak Road & Vedette Way – Ottawa, Ontario 

4.0 Observations 

 

4.1 Surface Conditions 
 

The subject site is currently vacant and grass covered. The ground surface across 

the subject site slopes gently downward from east to west at approximate 

elevations of 88.5 to 86.55 

 

The site is bordered by a park block to the east, Hemlock Road to the north, 

Vedette Way to the west and Mikinak Road to the south.  

 

However, the subject site was part of the lots acquired by the Department of 

National Defense in the 1890's and used as a military base known as CFB 

Rockcliffe until the early 2010's. The majority of the subject site was previously 

occupied by single family dwellings, local roadways and car parking areas in 

addition to some landscaped areas. By 2013, all structures within the subject 

section of the site were demolished. Historical aerial photographs of the subject 

site and its surroundings are provided in Figures 2, 3, and 4 - Aerial Photographs, 

in Appendix 2. 

 

4.2 Subsurface Profile 
 

Overburden 

 

Generally, the subsurface profile encountered at the subject site consists of topsoil 

and/or fill underlain by silty clay and glacial till. Fill material was encountered at all 

test holes with the exception of BH 1-21, BH 6-21, BH 14-30, BH 13-01, BH 13-02, 

and extended to depths ranging from 0.2 to 2.7 m below existing grade. The fill 

was noted to consist of brown silty clay and/or silty sand with gravel, crushed stone, 

organics, bricks.  

 

A layer of compact brown sand with silt, clay and trace gravel was encountered at 

boreholes BH 14-30, BH 13-01 and BH 13-02 and was noted to extend to 

approximate depths ranging from 0.2 to 0.6 m. 

 

A hard to stiff brown silty clay crust was encountered below the fill and/or topsoil 

at all test holes with the exception of BH 4-25, BH 15-13 and TP 13-19, where fill 

material was noted to extend to the underlying glacial till layer, or the refusal depth 

of the test holes. The silty clay was noted to transition from brown to grey in colour 

varying depths below ground surface.  
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Where encountered, the glacial till layer was noted to consist of a compact brown 

to grey, silty sand to silty clay with gravel cobbles and boulders.   

 

Practical refusal to the DCPT was encountered in boreholes BH 2-25 and BH 4-21 

at approximate depths of 6.3 and 6.4 m, respectively.  

 

Bedrock 

 

The bedrock was cored at boreholes BH 15-12, BH 15-13, BH 15-15 and BH 15-18 

by others, and was noted to consist of poor to excellent quality grey to dark grey 

limestone bedrock. At borehole BH 15-18, shale bedrock was encountered 

underlying the limestone bedrock at an approximate depth of 8.6 m below the 

existing ground surface. The bedrock was cored to a maximum depth of 10 m 

below the existing ground surface. 

 

Based on available geological mapping, the bedrock in the area of the subject site 

generally consists of interbedded limestone and dolomite of the Gull River 

Formation. The overburden drift thickness is estimated to be between 2 to 5 m 

depth. 

 

Reference should be made to the Soil Profile and Test Data sheets in Appendix 1 

for the details of the soil and bedrock profile encountered at each test hole location. 

 

Grain Size Distribution and Hydrometer Testing 

 

Two (2) sieve analyses were completed during a previous investigation by 

Paterson to further classify selected soil samples. The results are summarized in 

Table 1 below and are presented in Appendix 1. 

 

Table 1 – Summary of Grain Size Distribution Analysis 

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

BH 1-25 SS5 0.0 1.7 32.8 65.5 

BH 2-25 SS5 0.0 1.0 36.5 62.5 

BH 3-25 SS3 0.0 2.5 38.0 59.5 

BH 2-21 SS5 0 1.1 98.9 

BH 5-21 SS4 0 0.8 99.2 
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Table 3 – Summary of Groundwater Levels 

Test Hole 

Number 

Ground 

Surface 

Elevation 

(m) 

Measured Groundwater 

Level  
Dated Recorded 

Depth 

(m) 

Elevation 

(m) 

BH 1-25 86.69 
Dry - March 21, 2025 

Dry - April 24, 2025 

BH 2-25* 86.42 
3.94 82.48 March 21, 2025 

4.11 82.31 April 24, 2025 

BH 3-25 87.36 
Dry - March 21, 2025 

4.90 82.46 April 24, 2025 

BH 4-25 88.46 
Dry - March 21, 2025 

3.26 85.2 April 24, 2025 

BH 5-25 87.58 
4.54 - March 21, 2025 

4.14 83.44 April 24, 2025 

BH 1-21 83.87 1.62 82.25 April 5, 2021 

BH 2-21 83.33 0.53 82.80 April 5, 2021 

BH 3-21 83.52 1.17 82.35 April 5, 2021 

BH 4-21 85.28 Dry - April 5, 2021 

BH 5-21 85.75 1.75 84.00 April 5, 2021 

BH 6-21 84.93 0.51 84.42 April 5, 2021 

BH 15-15 87.76 3.27 84.50 October 1, 2015 

BH 15-16 85.24 3.34 81.90 October 1, 2015 

BH 15-31 85.51 3.04 82.50 October 1, 2015 

BH 14-30* 85.85 3.13 82.72 - 

BH 13-02* 87.08 2.97 84.11 August 7, 2013 

Notes: 

- Ground surface elevations at test hole locations are referenced to a geodetic datum. 

- ‘*’ Denotes monitoring well  

 

Long-term groundwater levels can also be estimated based on the observed colour 

and consistency of the recovered soil samples. Based on these observations, the 

groundwater table can be expected at an approximate geodetic elevation of 82.0 

to 84.5 m.  
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It should be noted that surface water can be perched within the open holes which 

may be interpreted as shallow groundwater in some of the borehole locations. The 

recorded groundwater levels are also provided on the applicable Soil Profile and 

Test Data sheets presented in Appendix 1. 

 

It should be noted that groundwater levels are subject to seasonal fluctuations, 

therefore, the groundwater levels could vary at the time of construction.  
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5.0 Discussion 

 

5.1 Geotechnical Assessment 
 

From a geotechnical perspective, the subject site is suitable for the proposed 

residential development. It is recommended that the proposed residential buildings 

be founded on conventional spread footings placed on an undisturbed, hard to stiff 

brown silty clay, compact silty sandy, compact glacial till or engineered fill placed 

over the hard to stiff silty clay, compact silty sand and/or compact glacial till.  

 

It is further expected that the proposed stormwater storage system will be founded 

on a raft foundation bearing on the undisturbed hard to stiff silty clay.  

 

It is anticipated that some bedrock removal may be required for building 

construction and servicing installation. Therefore, the contractor should be 

prepared for bedrock removal. 

 

Due to the presence of a silty clay deposit, the subject site will be subjected to 

permissible grade raise restrictions.  

 

The above and other considerations are further discussed in the following sections. 

 

5.2 Site Grading and Preparation 
 

Stripping Depth 

 

Topsoil and deleterious fill, such as those containing organic or deleterious 

materials, should be stripped from under the proposed buildings and other 

settlement sensitive structures.  

 

If encountered, existing foundation walls and other construction debris should be 

entirely removed from within the building perimeters. Under paved areas, existing 

construction remnants, such as foundation walls should be excavated to a 

minimum of 1 m below final grade. 

 

Bedrock Removal 

 

Bedrock removal may be required at the subject site and can be accomplished by 

hoe ramming where the bedrock is weathered, and/or where only small quantities 

need to be removed. Sound bedrock may be removed by line drilling in conjunction 

with controlled blasting and/or hoe ramming.  
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The fill should be placed in maximum 300 mm thick loose lifts and compacted by 

suitable compaction equipment. Fill placed beneath the propose buildings should 

be compacted to a minimum 98% of the Standard Proctor Maximum Dry Density 

(SPMDD). 

 

Non-specified existing fill, along with site-excavated soil, can be used as general 

landscaping fill where settlement of the ground surface is of minor concern. These 

materials should be spread in thin lifts and at least compacted by the tracks of the 

spreading equipment to minimize voids. If this material is to be used to build up the 

subgrade level for areas to be paved, it should be compacted in thin lifts to at least 

95% of the material’s SPMDD.  

 

Non-specified existing fill and site-excavated soils are not suitable for use as 

backfill against foundation walls unless a composite drainage blanket connected 

to a perimeter drainage system is provided.  

 

Protection of Subgrade (Raft Foundation) – Stormwater Storage System  

 

Since the subgrade material will consist of a silty clay deposit, it is recommended 

that a minimum 75 mm thick lean concrete mud slab be placed on the undisturbed 

silty clay subgrade shortly after the completion of the excavation. The main 

purpose of the mudslab is to reduce the risk of disturbance of the subgrade under 

the traffic of workers and equipment.   

 

The final excavation to the raft bearing surface level and the placing of the mud 

slab should be done in smaller sections to avoid exposing large areas of the silty 

clay to potential disturbance due to drying.   

 

5.3 Foundation Design 
 

Bearing Resistance Values 

 

Strip footings, up to 3 m wide, and pad footings, up to 5 m wide, placed on an 

undisturbed, hard to stiff silty clay, or on engineered fill placed directly over the 

undisturbed hard to stiff silty clay bearing surface, can be designed using a bearing 

resistance value at serviceability limit states (SLS) of 150 kPa and a factored 

bearing resistance value at ultimate limit states (ULS) of 225 kPa. A geotechnical 

resistance factor of 0.5 was incorporated in calculating the bearing resistance 

values at ULS. 
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Footings placed on an undisturbed, compact silty sand, glacial till, or on 

engineered fill placed directly over the undisturbed silty sand or glacial bearing 

surface, can be designed using a bearing resistance value at serviceability limit 

states (SLS) of 150 kPa and a factored bearing resistance value at ultimate limit 

states (ULS) of 225 kPa. A geotechnical resistance factor of 0.5 was incorporated 

in calculating the bearing resistance values at ULS. 

 

An undisturbed soil bearing surface consists of a surface from which all topsoil and 

deleterious materials, such as loose, frozen or disturbed soil, whether in situ or not, 

have been removed, in the dry, prior to the placement of concrete for footings. 

 

Footings placed on a soil bearing surface and designed using the above-noted 

bearing resistance value at SLS will be subjected to potential post-construction 

total and differential settlements of 25 and 20 mm, respectively.  

 

Footings supported directly on clean, surface-sounded bedrock, or on lean 

concrete which is placed directly over clean, surface sounded bedrock, can be 

designed using a factored bearing resistance value at ultimate limit states (ULS) 

of 500 kPa. A geotechnical resistance factor of 0.5 was applied to the bearing 

resistance value at ULS. 

 

A clean, surface-sounded bedrock bearing surface should be free of loose 

materials, and have no near surface seams, voids, fissures or open joints which 

can be detected from surface sounding with a rock hammer. 

 

Footings supported directly on clean, surface sounded bedrock and design for the 

bearing resistance values provided above will be subject to negligible post-

construction total and differential settlements.  

 

Raft Foundation – Stormwater Storage System 

 

It is understood that the proposed below-grade stormwater storage system will be 

founded on a raft foundation located approximately 4 m below the existing ground 

surface.  

 

The amount of settlement of the raft slab will be dependent on the sustained raft 

contact pressure. The loading conditions for the contact pressure are based on 

sustained loads, that are generally taken to be 100% Dead Load and 50% Live 

Load. The contact pressure provided considers the stress relief associated with the 

soil removal required for construction of the system.   
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A bearing resistance value at SLS (contact pressure) of 150 kPa will be considered 

acceptable for a raft supported on the undisturbed, hard to stiff silty clay. The 

factored bearing resistance (contact pressure) at ULS can be taken as 225 kPa. 

For this case, the modulus of subgrade reaction was calculated to be 6 MPa/m for 

a contact pressure of 150 kPa.   

 

The raft foundation design is required to consider the relative stiffness of the 

reinforced concrete slab and the supporting bearing medium.  

 

Permissible Grade Raise Recommendations 

 

Due to the presence of the silty clay deposit at the site, a permissible grade raise 

restriction of 3.0 m is recommended.  

 

If a higher permissible grade raise is required, preloading with or without 

surcharge, lightweight fill and/or other measures should be investigated to reduce 

the risks of unacceptable long-term post construction and differential settlements. 

 

Lateral Support 

 

The bearing medium under footing-supported structures is required to be provided 

with adequate lateral support with respect to excavations and different foundation 

levels. Adequate lateral support is provided to the in-situ bearing medium soils 

above the groundwater table when a plane extending down and out from the 

bottom edge of the footing at a minimum of 1.5H:1V passes only through in situ 

soil of the same or higher capacity as the bearing medium soil.  

 

Adequate lateral support is provided to a sound bedrock bearing medium when a 

plane extending down and out from the bottom edge of the footing at 1H:6V (or 

flatter) passes only through sound bedrock or a material of the same or higher 

capacity as the bedrock, such as concrete. A soil bearing medium or a heavily 

fractured, weathered bedrock will require a lateral support zone of 1H:1V (or 

flatter). 

 

Bedrock/Soil Transition 

 

Where a building is founded partly on bedrock and partly on soil, it is recommended 

at the soil/bedrock and bedrock/soil transitions that the upper 0.5 m of the bedrock 

be removed for a minimum length of 2 m (on the bedrock side) and replaced with 

nominally compacted OPSS Granular A or Granular B Type II material, see below. 

The width of the sub-excavation should be at least the proposed footing width plus 

0.5 m. Steel reinforcement, extending at least 3 m on both sides of the 2 m long 

transition, should be placed in the top part of the footings and foundation walls.   
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Any soft areas should be removed and backfilled with appropriate backfill material 

prior to placing any fill. OPSS Granular B Type II, with a maximum particle size of 

50 mm, are recommended for backfilling below the floor slab. 

 

5.6 Pavement Design 
 

For preliminary design purposes, the following pavement structures, presented in 

Tables 4 and 5, are recommended for car parking areas and access lanes. 

 

Table 4 – Recommended Asphalt Pavement Structure – Car Only Parking Areas 

Thickness 

(mm) 
Material Description 

50 Wear Course – Superpave 12.5 Asphaltic Concrete  

150 BASE – OPSS Granular A Crushed Stone  

300 SUBBASE – OPSS Granular B Type II 

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

situ soil or bedrock. 

 

Table 5 – Recommended Asphalt Pavement Structure – Local roadways 

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  

400 SUBBASE – OPSS Granular B Type II 

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

situ soil or bedrock. 

 

Minimum Performance Graded (PG) 58-34 asphalt cement should be used for this 

project.  

 

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 compaction equipment. 
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7.0 Recommendations 
 

It is a requirement for the foundation design data provided herein to be applicable 

that the following material testing and observation program be performed by the 

geotechnical consultant.  

 

❑ Observation of all bearing surfaces prior to the placement of concrete. 

 

❑ Sampling and testing of the concrete and fill materials. 

 

❑ Periodic observation of the condition of unsupported excavation side slopes 

in excess of 3 m in height, if applicable. 

 

❑ Observation of all subgrades prior to backfilling. 

 

❑ Field density tests to determine the level of compaction achieved. 

 

❑ Sampling and testing of the bituminous concrete including mix design 

reviews.   

 

A report confirming that these works have been conducted in general accordance 

with our recommendations could be issued upon the completion of a satisfactory 

inspection program by the geotechnical consultant. 

 

All excess soil must be handled as per Ontario Regulation 406/19: On-Site and 

Excess Soil Management.  
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8.0 Statement of Limitations 

 

The recommendations provided are in accordance with the present understanding 

of the project. Paterson requests permission to review the recommendations when 

the drawings and specifications are completed.  

 

A soils investigation is a limited sampling of a site. Should any conditions at the 

site be encountered which differ from those at the test locations, Paterson requests 

immediate notification to permit reassessment of our recommendations. 

 

The recommendations provided herein should only be used by the design 

professionals associated with this project. They are not intended for contractors 

bidding on or undertaking the work. The latter should evaluate the factual 

information provided in this report and determine the suitability and completeness 

for their intended construction schedule and methods. Additional testing may be 

required for their purposes. 

 

The present report applies only to the project described in this document. Use of 

this report for purposes other than those described herein or by person(s) other 

than Mattamy Homes, or their agents, is not authorized without review by Paterson 

for the applicability of our recommendations to the alternative use of the report. 

 

 Paterson Group Inc. 

                                            
                 April 30, 2025    
 
       
 Mrunmayi Anvekar, M.Eng.                                 Kevin Pickard, P.Eng. 

  
        

 Report Distribution: 
 

❏ Mattamy Homes (email copy) 

 ❏ Paterson Group (1 copy) 
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 to: Mattamy Homes - Conor Sutherland - conor.sutherland@mattamycorp.com 

 date: December 20, 2021

 file: PG5756-MEMO.01R

Paterson Group (Paterson) has prepared the current memorandum report to provide

anticipated infiltration rates to be encountered within the subsoils below the proposed

infiltration systems based on Paterson’s geotechnical investigation for the subject site.   

Background Information

At the time of report preparation, it is understood that the proposed development will

consist of a series of townhouses and stacked units. It is also understood that at-grade

asphalt covered car parking, access lanes and landscaped areas are also anticipated as

part of the proposed development. Furthermore, it is expected that the site will be

municipally serviced. 

As part of the stormwater management strategy for the proposed development,

consideration is currently being given to providing infiltration beneath the parking areas and

amenity space with connections from municipal catch basin inlets. It is also expected that

amended topsoil will be added to landscaped areas to further reduce runoff from

precipitation events.

The results of the geotechnical investigation indicated that, in general, the subsurface

profile at the test hole locations within proximity of the proposed infiltration measures

consisted of a thin layer of topsoil/fill overlying a deposit of silty clay. The above noted

material is periodically underlain by a glacial till comprised of a silty clay matrix with varying

amounts of sand, gravel, cobbles and boulders. Bedrock was not conclusively encountered

at the time of the geotechnical field investigation. However, practical refusal to augering

was observed at depths ranging from 2.7 to 6.5 m below ground surface (bgs).

Based on the assessment of recovered soil samples for parameters such as moisture

levels, colouring and consistency, the long-term groundwater level is expected to range

from 3 to 4 m bgs. Groundwater levels are subject to seasonal fluctuations and could vary

at the time of construction.

Ottawa patersongroup North Bay
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Subsoil Infiltration Values

Based on discussions with the design team, the invert elevations for the proposed

infiltration systems are currently unknown. However based on the observed thickness of

the silty clay deposit at the site, it is anticipated that the subsoil below the proposed

infiltration systems will consist of either silty clay or glacial till. It is recommended the

infiltration system be placed a minimum of 1 m above the long-term groundwater level to

comply with current regulations and provide optimal conditions for water infiltration to the

subsoils.

Hydraulic conductivity testing was not completed as part of the geotechnical investigation

for the proposed development. However, based upon previous experience with similar soils

within earlier phases of the development located adjacent to the site and typical published

values, hydraulic conductivity values and infiltration rates for the subsoils have been

estimated and summarized in Table 1. It should be noted that a safety correction factor was

not applied to the above noted infiltration rates for calculating the design infiltration rates.

Table 1 - Estimated Hydraulic Conductivity and Infiltration Rates

Soil Type K (m/sec) Infiltration Rate (mm/hr)

 Brown Silty Clay 1.00E-09 to 1.00E-07 7 to 26

Glacial Till 1.00E-08 to 1.00E-06 14 to 45

To determine site specific design infiltration rates, it is recommended to complete a series
of permeameter tests at the invert elevations of the proposed infiltration systems prior to
finalizing the design.

We trust that this information satisfies your requirements.  

Best Regards,

Paterson Group Inc.

12/20/2021

Michael Laflamme, P.Geo.
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Stantec is a global leader in sustainable 
engineering, architecture, and environmental 
consulting. The diverse perspectives of our 
partners and interested parties drive us to think 
beyond what’s previously been done on critical 
issues like climate change, digital transformation, 
and future-proofing our cities and infrastructure. 
We innovate at the intersection of community, 
creativity, and client relationships to advance 
communities everywhere, so that together we can 
redefine what’s possible. 

 

Stantec Consulting Ltd. 
300 - 1331 Clyde Avenue 
Ottawa ON  K2C 3G4  
stantec.com 
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