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1.0 Introduction 

Urbandale Corporation (Urbandale) has retained the services of J.L. Richards & Associates 
Limited (JLR) to proceed with the detailed design of municipal infrastructure for the development 
of their Commercial Plaza located at 5100 Kanata Avenue in the Kanata Lakes Community in 
the City of Ottawa (City). 
 
This Site Servicing Report outlines the design objectives and criteria, servicing constraints and 
strategies for developing the subject lands with water, wastewater and stormwater services in 
accordance with the 2001 Walden Village Subdivision Design completed by IBI Group (formerly 
Cumming Cockburn Limited (CCL)) and the September 2016 Servicing Report for Block 111 
prepared by JLR, as well as the City of Ottawa Sewer Design Guidelines (2012) and associated 
Technical Bulletins. This Report also includes strategies and solutions for implementing erosion 
and sedimentation control measures throughout construction. 

 Site Description and Background 

The 1.65 ha property is situated in the northeastern quadrant of the Kanata Avenue and 
Goulbourn Forced Road intersection in the Kanata Lakes Community. The site is bounded by 
Goulbourn Forced Road to the west, Kanata Avenue (formerly Castlefrank Road) to the south, 
the existing Walden Village residential subdivision to the east and a retirement residence site to 
the north, as shown on Figure 1 - Location Plan.  
 
In the 2001 Walden Village Subdivision Design completed by IBI Group (formerly CCL), the 
subject site was identified as being part of Block 115, which in 2016 was sub-divided into two 
separate parcels. The northern portion of the former Block 115 (± 1.70 ha) is owned by 
Hawthorn Retirement Group and is being developed as a retirement residence. The southern 
portion of the former Block 115 (± 1.65 ha), the subject property, is owned by Urbandale 
Corporation who is proposing to develop a Commercial Plaza.  
 
Wastewater and stormwater generated within the proposed Commercial Plaza was accounted 
for in the sanitary and storm sewer design for the adjacent Walden Village Subdivision. Peak 
flows were allocated for the subject site to the Bryant Street (formerly Davenport Street) sanitary 
and storm sewers at the intersection with Broughton Street. Furthermore, the Beaver Pond 
Stormwater Management Facility was assigned to be the dedicated stormwater outlet for the 
subject site.  
 
In 2017, the Ministry of the Environment, Conservation and Parks (MECP) and the City granted 
approvals for the construction of shared storm and sanitary sewers to service both the Hawthorn 
retirement residence and the Urbandale commercial site. The shared storm and sanitary sewers 
extend from the southern limit of the retirement residence site and outlet to existing Bryant 
Street storm and sanitary sewers via the future residential Block 110 to the north of the 
retirement residence and via Broughton Street, respectively, as shown on the Site Servicing 
Plan provided in Appendix 'A1'. 
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 Proposed Development 

The proposed Commercial Plaza includes five (5) buildings identified 'A' through 'E'. The 
footprint areas of each building are as follows: 
 

Table 1.2:  Building Footprint Areas 

Building 
Footprint Area  

(m²) 
A 405 
B 954 
C 848 
D 1060 
E 530 

 
The site also includes a six (6) meter wide landscape block totaling 0.07 ha located along the 
eastern property limit adjacent to the Walden Village subdivision.   

 Existing Infrastructure 

The following existing infrastructure is within the vicinity of the site: 
 
Watermain 
 
 Existing 600 mm diameter watermain on Kanata Avenue along the southern frontage of 

the Commercial Plaza.  
 
 Existing 400 mm diameter watermain on Goulbourn Forced Road on the western side of 

the Commercial Plaza. 
 
Sanitary 
 
 Existing 200 mm PVC sanitary sewer located to the north of the Commercial Plaza within 

the retirement residence site, ± 17 m from the eastern property limit. 
 
Storm 
 
 Existing 600 mm concrete storm sewer located to the north of the Commercial Plaza 

within the retirement residence site, ± 15 m from the eastern property limit. 

 Permits and Approvals 

An MECP ECA was granted in 2017 for the existing shared sanitary and storm sewers designed 
to service both the retirement residence and the subject commercial site. Refer to Appendix ‘A2’ 
for a copy of the MECP ECA No.4070-AN9PJ2, dated June 15, 2017. Given that the proposed 
Commercial Plaza will be privately owned and operated, it is anticipated that no additional ECA 
will be required for the proposed private sewer works.  
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The City of Ottawa Development Servicing Study Checklist has been included in Appendix ‘A3’ 
which provides all the details associated with this development and the approval and permit 
requirements. 

 Engineering Drawings 

Engineering Drawings have been prepared in support of the development of the Commercial 
Plaza. The following four (4) drawings are included at the back of the Report: 
 
 Site Servicing Plan (Drawing S1); 
 Grading Plan (Drawing G1); 
 Ponding Plan (Drawing SWM); and 
 Erosion and Sediment Control Plan (Drawing ESC). 
 
2.0 Water Servicing 

 Design Criteria 

A Hydraulic Network Analysis (HNA) was completed for the proposed Commercial Plaza to 
confirm that the proposed watermain distribution system identified on the Site Servicing Plan 
(Drawing S1) can provide adequate supply while complying with both the City of Ottawa Design 
Guidelines for Water Distribution (July 2010) and Technical Bulletins ISDTB-2014-02 and ISTB-
2018-02. These documents have been referred to in this section as the Design Guidelines, TB-
2014-02, and TB-2018-02 respectively. The Design Guidelines require that a water supply 
system be designed to satisfy the following demand criteria: 
 
 maximum day demand plus fire flow; and 
 maximum hourly demand (peak hour demand).  

 System Pressures 

Section 4.2.2 of the Design Guidelines requires that new development additions to the public 
water distribution system be designed such that the minimum and maximum water pressures, 
as well as flow rates, conform to the following: 
 

i. Under maximum hourly demand conditions (peak hour), the pressures shall not fall 
below 276 kPa (40 psi).  
 

ii. During periods of simultaneous maximum day and fire flow demand, the residual 
pressure at any point in the distribution system shall not be less than 140 kPa (20 psi).  

 
iii. In accordance with the Ontario Code & Guide for Plumbing, the static pressure at any 

fixture shall not exceed 552 kPa (80 psi) in areas that may be occupied.   
 

iv. The maximum pressure at any point in the distribution system shall not exceed 689 kPa 
(100 psi) in unoccupied areas.  
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v. Feedermains, which have been provided primarily for the purpose of redundancy, shall 
meet, at a minimum, the basic day plus fire flow demand. This criterion is irrelevant to 
this HNA as there are no feedermains proposed. 

 
The HNA was carried out to fulfill the above watermain pressure and demand objectives. 

 Water Demands 

To assess the performance of the proposed water distribution system (refer to Drawing S1 at 
the back of the Report for system layout), the above-noted water demand scenarios were 
developed and evaluated against the pressure criteria listed in Section 2.2 using the 
WaterCAD® software platform. The total average day demand for the commercial site was 
calculated based on a daily commercial consumption rate of 25,000 L/ha/day, as per the Design 
Guidelines, and occurring over a 12-hour business day. The individual building demands were 
then assigned to each of the five (5) proposed buildings by distributing the total site area on a 
proportional building footprint area basis, and multiplying the area distribution factor by the total 
average day demand. Once calculated, the average day demands were used to compute both 
maximum day and peak hour demands using a peaking factor of 1.5 and 1.8, respectively, as 
prescribed in the Design Guidelines for commercial development. Based on the above, a water 
consumption of 37,500 L/ha/day and 67,500 L/ha/day was simulated for the maximum day 
demand and peak hour demand, respectively.  Table 2.3 summarizes the water demands 
associated with each of the proposed commercial buildings. Refer to Appendix 'B1' for the water 
demand calculations. 

Table 2.3: Calculated Water Demands 

BLDG 
Average Day 
Demand (L/s) 

Maximum Day 
Demand (L/s) 

Peak Hourly 
Demand (L/s) 

A 0.10 0.15 0.27 

B 0.23 0.35 0.63 

C 0.21 0.31 0.56 

D 0.25 0.37 0.67 

E 0.13 0.19 0.34 

TOTAL 0.92 1.37 2.47 

 

 Simulation of Fire Flows 

Various guidelines are used throughout North America to establish fire flow requirements for 
different types of buildings. The Guidelines entitled “Water Supply for Public Fire Protection 
(1999)” developed by the Fire Underwriters Survey (FUS) govern fire flow protection 
requirements in the City of Ottawa.  In addition, fire flow requirements used in this HNA have 
been calculated in accordance with TB-2014-02 and TB-2018-02. Fire flow requirements were 
calculated for each of the proposed buildings. It was assumed that each building will consist of a 
single storey and that Buildings A, B and D will have sprinkler protection. It was also assumed 
that Buildings A and E will have wood frame construction. Based on the calculations, it was 
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found that the governing fire flow requirement is 9,000 L/min (150 L/s) at Building E. This fire 
flow was used conservatively as the targeted requirement for the entire site. Refer to Appendix 
‘B2’ for the FUS calculations and for a copy of the letter from the Mechanical Engineer regarding 
the fire suppression system. 

 Proposed Watermain Servicing, Pipe Sizing and Roughness Coefficients 

The proposed watermain layout for the Commercial Plaza is shown on the Site Servicing Plan 
(Drawing S1 at the back of the Report).  Water will be supplied to the site by a 200 mm diameter 
connection to the existing 400 mm diameter watermain along Goulbourn Forced Road. It should 
be noted that this connection is proposed and supersedes the watermain service connection 
previously proposed and shown on the September 2016 Site Servicing Plan provided in 
Appendix ‘A1’. Water supply to the proposed buildings will be provided by an on-site 150 mm 
diameter watermain loop, with a 150 mm diameter water service for Buildings A, B, C, and D, 
and a 50 mm diameter water service for Building E. Fire flow requirements will be achieved by 
one (1) proposed on-site hydrant supplemented by three (3) existing hydrants – one (1) on 
Goulbourn Forced Road and two (2) on Kanata Avenue.  It should be noted that Junctions J-9, 
J-10, J-11, J-12 and J-13 were set to the finished floor elevations of Buildings A, B, C, D and E, 
respectively.  Refer to Appendix ‘B3’ for the overall schematic of the WaterCAD® model. 
 
Watermain roughness coefficients were set based on the recommended Hazen-Williams friction 
factors presented in Section 4.2.12 of the Design Guidelines and the internal pipe diameters 
were modelled based on Section 4.3.5 of the Design Guidelines, as summarized in Table 2.5. 

Table 2.5:  PVC Watermain Pipe Diameters and Roughness Coefficients 

Nominal diameter 
of Watermain 

Internal 
Diameter 

C-Factor 

50 mm 50 mm 100 

150 mm 155 mm 100 

200 mm 204 mm 110 
 

 Hydraulic Boundary Conditions 

The HNA was carried out based on hydraulic boundary conditions provided by the City under 
various water demands (refer to Appendix ‘B4’ for a copy of the e-mail correspondence). It is 
noted that a fire flow requirement of 11,000 L/min (183 L/s) was specified in the request for 
hydraulic boundary conditions due to unknown building specifics at the time. Since the 
governing fire flow requirement of 9,000 L/min is less than what was used to generate the 
boundary conditions, the maximum day plus fire flow simulation results are considered to be 
conservative.  
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Boundary conditions received from the City are summarized in Table 2.6 below. 

Table 2.6:  Hydraulic Boundary Conditions 

 Simulation Results 

2.7.1 Peak Hour Demand 

The proposed water distribution system as depicted on Drawing S1 was simulated under 
the peak hour demand based on the water demand summarized in Table 2.3 and the 
hydraulic boundary condition presented in Table 2.6.  

 
The simulation results show a minimum residual pressure of 486 kPa (70.5 psi) at 
Junction J-9 (i.e., Building A) under the peak hour demand, exceeding the minimum 
operating pressure of 276 kPa (40 psi) as recommended in the Design Guidelines (refer 
to Appendix ‘B5’ for WaterCAD® simulation schematic and results).  
2.7.2 Maximum Day Demand plus Fire Flow 

Section 4.2.2.3 of the Design Guidelines requires that the water distribution system 
satisfy the maximum day demand combined with the FUS fire flow requirement, as 
presented in Appendix ‘B2’. The fire flow simulation was carried out by allowing 
WaterCAD® to calculate the available fire flow that can be drawn from a hydrant without 
allowing any part of the system to experience pressures less than 140 kPa (20 psi).  
 
The proposed servicing as depicted on Drawing S1 was simulated under the maximum 
day demand based on the water demand summarized in Table 2.3 and the hydraulic 
boundary condition presented in Table 2.6.  A fire flow requirement of 150 L/s was 
targeted for the entire site. 
 
The simulation results indicate that a minimum fire flow of 173 L/s is available at Hydrant 
H-4 (on-site hydrant) while fulfilling the maximum day demand.  Consequently, the 
distribution system can deliver fire flows in excess of 150 L/s (refer to Appendix ‘B6’ for 
WaterCAD® simulation schematic and results). 
2.7.3 High Pressure Check 

The Design Guidelines require that a high pressure check (maximum hydraulic grade 
elevation) be performed on the proposed system to ensure that the maximum pressure 
constraint of 552 kPa (80 psi) as per the Ontario Code & Guide for Plumbing is not 
exceeded. To generate the highest pressure, the demand at all Junctions was set to 
zero (0).  
 

Water Demands 
Goulbourn Forced Road 

HGL (m) 

Peak Hour 157.8 

Maximum Day + Fire Flow 151.7 

High Pressure Check 162.3 
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The simulation results show a maximum residual pressure of 540 kPa (78.3 psi) at 
Junction J-3 (near Building D) under the maximum pressure scenario, which is less than 
the maximum pressure constraint of 552 kPa (80 psi) as recommended in the Design 
Guidelines (refer to Appendix ‘B7’ for WaterCAD® simulation schematic and results). 

 Internal Pumping 

Simulation results have shown that there is no requirement to provide internal pumping during 
domestic usage as the minimum pressure of 276 kPa (40 psi) is exceeded for all of the 
proposed fixtures at ground level. In terms of pumping requirements for the sprinkler system, it 
will be the responsibility of the certified fire protection specialist to recommend whether this 
system is required. 

 Summary and Conclusions 

Based on the above simulation results, it is recommended that the water distribution system 
shown on the Site Servicing Plan (Drawing S1) be implemented to provide potable water for 
domestic and fire flow usages for the proposed Commercial Plaza. 

 
 

3.0 Sanitary Servicing 

 Background 

Wastewater flows generated by the proposed Commercial Plaza were accounted for in the 
overall sanitary sewer design of the Walden Village Subdivision completed by IBI Group 
(formerly CCL) in 2001. The Commercial Plaza was identified at the time of the Walden Village 
subdivision design as being part of Block 115, with an area of 3.23 ha (refer to the Walden 
Village Sanitary Drainage Area Plan Drawing 501 in Appendix ‘C1’). This 3.23 ha commercial 
area was designed to be tributary to sanitary maintenance hole 38A (SAN MH38A), located at 
the intersection of Broughton Street and Bryant Street (formerly Davenport Street). 
 
In 2017, approvals were granted by the MECP and the City for an alternate sanitary sewer 
outlet for the former Block 115, which now consists of the retirement residence site and the 
proposed Commercial Plaza. As outlined in JLR’s 2016 Site Servicing Report and as shown on 
the Site Servicing Plan provided in Appendix 'A1', wastewater flows from the commercial site 
will outlet to SAN MH4A located at the southern limit of the retirement residence, and will be 
conveyed northerly across the retirement residence site, via a shared 200 mm diameter sanitary 
sewer, to existing SAN MH 37A located on Broughton Street. From existing SAN MH37A, 
wastewater is then conveyed northerly along Broughton Street to SAN MH38A, the original 
outlet for the site designated in the Walden Village subdivision design. As part of the updated 
2016 design, the proposed Commercial Plaza was allocated a peak flow of 1.76 L/s, as 
indicated in the May 2016 Sanitary Sewer Design Sheets provided in Appendices ‘C2’ and ‘C3’.  

 Design Criteria 

The sanitary sewers for the proposed Commercial Plaza were designed based on the City of 
Ottawa Sewer Design Guidelines (October 2012) and associated Technical Bulletins. Key 
design parameters have been summarized in Table 3.2 below: 
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Table 3.2:  Wastewater Servicing Design Criteria 

Design Criteria Design Value Reference 

Commercial average flow 28,000 L/gross ha/day Technical Bulletin 
ISTB-2018-01 

Commercial peaking factor 1.5 City Section 4.4.1 

Infiltration flow 0.33 L/s/effective gross ha Technical Bulletin 
ISTB-2018-01 

Minimum velocity 0.6 m/s City Section 6.1.2.2 

Maximum velocity 3.0 m/s City Section 6.1.2.2 

Manning Roughness Coefficient 
(for smooth wall pipes) 0.013 City Section 6.1.8.2 

Minimum allowable slopes Varies City Table 6.2,  
Section 6.1.2.2 

 Proposed Sanitary Servicing  

It is proposed to collect and convey wastewater flows generated within the Commercial Plaza 
site via a 200 mm diameter sanitary sewer collection system that will outlet to the existing SAN 
MH 4A located at the northern limit of the Commercial Plaza, ± 17 m from the eastern property 
limit. A Sanitary Sewer Design Sheet was prepared for the proposed sewer system and is 
presented in Appendix ‘C4’. A peak flow of 2.06 L/s was calculated for the Commercial Plaza 
based on the parameters described in Table 3.2 and assuming that the plaza is in operation 
12 hours per day.  
 
It is noted that the calculated peak flow for the Commercial Plaza is approximately 0.3 L/s 
greater than that allocated for the site in the 2016 design. This is due to a slight change in total 
tributary area as well as the assumption of the 12 hours per day of operation. Although JLR 
does not have the residual capacities of all existing downstream sanitary sewers on record, it 
would appear that the existing downstream sanitary sewers within the retirement residence site 
and in the Walden Village Subdivision have the residual capacity to accommodate the additional 
0.3 L/s wastewater flow (refer to Sanitary Sewer Design Sheets for existing sewers provided in 
Appendices ‘C2’ and ‘C3’). 

 Summary and Conclusions 

Based on the above servicing details and the Sanitary Sewer Design Sheet provided in 
Appendix ‘C4’, it is recommended that sanitary sewers shown on Drawing S1 (at the back of the 
Report) be implemented to provide sanitary servicing for the Commercial Plaza. 
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4.0 Stormwater Servicing 

 Background 

Stormwater Management (SWM) for the Commercial Plaza was accounted for in the overall 
storm sewer design of the Walden Village Subdivision. The drainage area associated with the 
subject site was identified as being part of Block 115 within the Site Stormwater Management 
Plan (SSMP-WV), prepared by IBI, dated October 2001 (refer to Drawing No. 500 in 
Appendix ‘D1’).  The SWM for the Walden Village subdivision follows the dual drainage 
principle; the minor storm sewer system captures and conveys runoff during frequent storm 
events with up to a 1:5 year recurrence, while the major overland system conveys excess runoff 
generated from severe storm events that are not captured by the minor system and up to a 
1:100 year recurrence.  
 
The IBI Storm Sewer Design Sheet (provided in Appendix 'D1') indicates that runoff from the 
former Block 115 is to be conveyed to existing storm maintenance hole 38 (ST MH 38) located 
at the intersection of Broughton Street and Bryant Street (formerly Davenport Street). From ST 
MH 38, stormwater is conveyed by the existing 900 mm diameter storm sewer system along 
Bryant Street, then northerly through existing storm sewers, and ultimately outlets to the Kanata 
Lakes Beaver Pond Stormwater Management Facility, herein referred to as the Beaver Pond, 
via a sediment forebay at Cecil Walden Ridge. The Beaver Pond is a wet pond facility that 
provides stormwater quality treatment before discharging into the Kizell Drain. It should be 
noted that runoff generated by the proposed landscape block located to the east of the 
Commercial Plaza was allocated to the rear yards of single family home lots fronting onto 
Weaver Crescent and to Kanata Avenue (former Castlefrank Road), as shown on the Storm 
Drainage Plan Drawing No. 500 in Appendix 'D1'.  
 
The SSMP-WV Report also indicated that runoff in excess of the allowable minor system 
release rate of the former Block 115 is to be contained on-site up to and including the 1:100 
year storm event. Alternatively, excess runoff could be conveyed overland across Goulbourn 
Forced Road to the Beaver Pond (as indicated on Drawing 500 in Appendix 'D1'). 
 
In 2017, approvals were granted by the City and the MECP for the construction of shared storm 
sewers to service the retirement site and proposed commercial site which, combined, make up 
the former Block 115. This included an 825 mm diameter storm sewer along the length of the 
future residential Block 110 located to the north of the retirement residence site and a 600 mm 
diameter storm sewer extending between the northern to southern property limits of the 
retirement residence site, as shown on the Site Servicing Plan provided in Appendix ‘A1’ and in 
the Storm Sewer Design Sheet provided in Appendix ‘D2’.  
 
With the severance of former Block 115, the allowable minor system release rate of 289.1 L/s 
allocated to the existing Bryant Street storm sewer had to be shared amongst two properties. 
The Block 115 allowable release rate (289.1 L/s) was based on a drainage area of 3.23 ha, a C-
Factor of 0.60 and an intensity of 53.66 mm/hr as shown in the Storm Sewer Design Sheet and 
Drawing 500 provided in Appendix ‘D1’. 

Q = 2.78CIA = 2.78 (0.60) (53.66 mm/hr) (3.23 ha) = 289.1 L/s 
The release rate for the Commercial Plaza was achieved on a weighted area and runoff 
coefficient basis, as outlined in the Block 111 Site Servicing Report prepared by JLR dated 
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September 2016. An allowable minor system release rate of 139.7 L/s was, therefore, allocated 
for the proposed Commercial Plaza as summarized in the table below. 
 

Table 4.1:  Minor System Flow Allocation 
 

 Former Block 115 Area (ha) C-Factor A x C Qrest. (L/s) 
Institutional Site 

(retirement residence) 1.70 0.77 1.309 149.4 
Commercial Site 

(commercial plaza) 1.53 0.80 1.224 139.7 
Total 3.23   2.533 289.1 

 Storm Criteria 

Storm servicing developed for the proposed Commercial Plaza was designed in accordance 
with the following stormwater criteria, which has been approved by the City and the MECP as 
part of the development of the Hawthorn Retirement Group retirement residence site: 

 Storm runoff outletting to the existing Bryant Street sewer is to be limited to the allocated 
peak flow of 139.7 L/s.  

 Runoff in excess of allocated minor system release rate and up to the 1:100 year 
recurrence shall be retained on site. 

 Major overland flow in excess of the 1:100 year recurrence is to be conveyed to 
Goulbourn Forced Road.  

 Quality control for the site is to be provided by the Beaver Pond.  
Furthermore, the detailed SWM design was carried out in accordance with the design criteria 
prescribed in the City of Ottawa Sewer Design Guidelines (2012) and associated Technical 
Bulletins, as summarized in the table below.  
 

Table 4.2:  Storm Servicing Design Criteria 
 

General Design Criteria 

Storm sewers sized to accommodate the 1:2 year peak flows calculated with the 
Rational Method and the City of Ottawa Intensity-Duration-Frequency (IDF) curves.   

Storm sewers designed based on an inlet time of ten (10) minutes, as per the 
Technical Bulletin ISDTB-2012-4. 

The 1:100 year peak flows to be detained on-site by means of on-site storage 
designed to limit the total outflows to the allowable release rate.   

Minimum swale grades at 1.5% (with lower grades, a sub-drain must be provided). 

Minimum roadway profile grades at 0.5%. 

Maximum 0.35 m street/parking lot ponding depth.  

Provide measures to ensure that site preparation and construction is in accordance 
with the current Best Management Practices for Erosion and Sediment Control. 
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 Proposed Stormwater Servicing and SWM Strategy 

The proposed storm servicing strategy for the subject site includes both uncontrolled off-site 
runoff and captured minor system runoff. The uncontrolled off-site runoff includes drainage from 
some of the perimeter landscaped areas along the north, south and western property limits of 
the Commercial Plaza, as well as the landscaped block to the east. The controlled captured 
minor system flows include runoff from the remainder of the site (i.e., access lanes, paved 
parking areas, landscaped areas, and building roofs).  Runoff from these areas will be directed 
to catch basins and roof drains (with or without flow restrictors) and will outlet to the storm sewer 
system. Refer to the Project Drawings (at the back of the Report) for inlet control devices (ICD) 
and roof drain information, grading, drainage and ponding areas, overland flow route and outlet 
details.   

4.3.1 Off-Site Runoff and Allowable Minor System Release Rate 

Due to site grading constraints, some of the narrow landscaped strips along the northern 
property limit (the retirement residence), Kanata Avenue and Goulbourn Forced Road 
will drain off-site as major overland flow. Additionally, the landscaped block to the east of 
the Commercial Plaza will drain off-site as overland flow towards the rear yards of the 
Walden Village subdivision. Table 4.3.1 below provides a comparison between the off-
site overland peak flows allocated for the site as part of the Walden Village and 
retirement residence detailed design versus the off-site overland peak flows proposed as 
part of the Commercial Plaza development, refer to detailed calculations provided in 
Appendix ‘D4’.  

 
Table 4.3.1:  Off-Site Peak Flow Comparison 

 Allocated Proposed 

Off-site Outlet Area 
Peak Flow 
(1:5 year) 

Area 
Peak Flow 
(1:5 year) 

Retirement Residence (1) 0.03 ha 5.39 L/s 0.034 ha 4.40 L/s 
Kanata Avenue(2) 0.07 ha 4.06 L/s 0.022 ha 2.29 L/s 
Goulbourn Forced Road N/A N/A 0.028 ha 2.23 L/s 
Walden Village Residential 
Rear Yards(2) 0.12 ha 19.12 L/s 0.062 ha 5.76 L/s 

Notes 
(1) Refer to Retirement Residence Storm Drainage Plan prepared by SCS Consulting Ltd. dated August 17th 

2016, provided in Appendix ‘D3’.  
(2) Refer to Walden Village Storm Drainage Plan Drawing No. 500 provided in Appendix ‘D1’.  

 
As summarized in the table above, off-site drainage areas and peak flows are generally 
less than those allocated for the site, with the exception of the overland flow to 
Goulbourn Forced Road. Based on the SSMP-WV, there was no uncontrolled flow 
allocated to Goulbourn Forced Road. To compensate for this additional flow, it is 
proposed to reduce the allowable minor system release rate of 139.7 L/s for the site by 
subtracting the 1:5 year peak flow discharging overland to Goulbourn Forced Road. 
Therefore, a revised restricted minor system release rate of 137.47 L/s (139.7 L/s – 2.23 
L/s) has been used as the design target for the Commercial Plaza. 
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The allowable minor system release rate of 137.47 L/s will be achieved through the use 
of controlled rooftop drains and ICDs combined with surface storage, as depicted on the 
ponding plan (Drawing SMW) and underground pipe storage. With the exception of the 
underground pipe storage, the storm sewer system presented on Site Servicing Plan 
(Drawing S1) was sized to accommodate peak flows generated during the 1:2 year 
storm event as shown in the Storm Sewer Design Sheet in Appendix ‘D5'. The minimum 
1:2 year capture is consistent with Technical Bulletin PIEDTB-2016-01. 
 
4.3.2 Rooftop Controls 

Stormwater runoff generated from building rooftops will be controlled by the 
implementation of restricted roof drain systems on Buildings B, C and D. Rooftop 
storage (i.e., ponding) will, therefore be provided for Buildings B, C and D. Given the 
smaller footprint area of Buildings A and E, it is assumed that these building roofs would 
be slanted and, therefore, would not accommodate rooftop storage.  

 
Given that municipal servicing is being carried out prior to the detailed design of the 
buildings, rooftop control charts were used to determine appropriate roof drain release 
rates based on commercially available products. The Zurn Control-Flo rooftop drainage 
system (Model Z 105 5, single notch) was used to assess viable restricted flow rates 
(refer to Appendix ‘D6’). It was assumed that all of the buildings (i.e., B, C, and D) will 
have an effective ponding area of at least 80 percent of the total roof area with a 
maximum ponding depth of 5’’ (127 mm). Further, it was assumed that all roofs would be 
sloped towards each of the rooftop drains.  

 
Table 4.3.2 presents the restricted release rates and ponding details for each of the 
three (3) buildings as well as the 1:100 year release rates for Buildings A and E. 
Additional roof drain calculations are provided in Appendix ‘D4’. At the time of detailed 
design of the buildings, the Mechanical Engineer is to comply with the maximum 
allowable release rate and the minimum storage volume requirements for each building 
as indicated in Table 4.3.2. However, the Mechanical Engineer can use any 
manufacturer or other combination of roof drains, as long as the specified release rates 
are not exceeded and minimum storage volume requirements are fulfilled. Appendix ‘B2’ 
includes a letter from the Mechanical Engineer stating that the roof system will be 
designed in accordance with the requirements of clause 7.4.10.4 of the Ontario Building 
Code. 
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Table 4.3.2:  Rooftop Storage and Release Characteristics 

Building 
Max. Release Rate 

(1:100 year) 
(L/s) 

Min. Storage 
Requirement  
(1:100 year) 

(m3) 

Storage Volume 
Provided(1) 

(m3) 

A 20.10 0 N/A 
B 7.74 29.74 32.17 
C 6.45 27.47 28.79 
D 7.74 34.85 35.90 
E 26.30 0 N/A 

Notes: 
(1) Based on 80% effective roof ponding area and max ponding depth of 127 mm for a sloped roof.  
(2) Maximum release rate for Buildings A and E based on the 1:100 year unrestricted peak flow.  

 

4.3.3 Inlet Control Devices (ICDs) 

In addition to the aforementioned rooftop restrictors, the allowable minor system release 
rate will be met using five (5) ICDs in parking lot catch basins and storm maintenance 
holes. Details associated with each ICD, catchment area and storage requirements are 
as follows:  
 
ICD No. 53 

 
As shown on Drawing SWM, the ICD at MH530 controls numerous catchment areas that 
amount to an overall area of 0.689 ha.  Within this catchment, there are six (6) above 
ground storage cells, as depicted on Drawing SWM, with storage volumes of 23.57 m3, 
5.85 m3, 3.38 m3, 2.23 m3, 25.18 m3 and 1.61 m3. Based on high level Modified Rational 
Method calculations (Appendix ‘D4’), it was determined that the above-ground storage 
volume of 61.82 m3 was insufficient to contain runoff generated during the 1:100 year 
storm event. Consequently, it is proposed to oversize specific sewers to supplement the 
surface storage. Four (4) pipe reaches were oversized as follows: 

 
 1050 mm diameter sewer for pipe reaches MH510-MH511, MH511-MH520 and 

MH520-MH530; 
 750 mm diameter sewer for the catch basin lead spanning between CBMH510-

MH511. 
 
The storage volume in the oversized maintenance holes was also accounted for in the 
calculations. The aforementioned above-ground storage of 61.82 m3 was, therefore, 
supplemented with underground storage of 88.28 m3 and 62.26 m3 for the oversized 
sewers and maintenance holes, respectively. 
 
Given that approximately 29% of the overall storage volume is at the surface, the use of 
the Modified Rational Method may underestimate the storage volume requirements. 
Consequently, the SWMHYMO software platform was used to assess storage volume 
requirements for this catchment. A rating was first developed at various stages that 
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estimated the outflows at various elevations, which are dictated by the ICD, and 
associated incremental storage volumes were assessed. The various storage volumes 
consisting of 61.82 m3 (above ground), 88.28 m3 (oversized sewers) and 62.26 m3 
(oversized maintenance holes) were incorporated in the outflow-storage relationship. 
Appendix ‘D7’ (see Model 1) provides the details associated with the rating curve used in 
SWMHYMO.  Runoff for this 0.689 ha area was generated using a single lumped 
catchment with a total C-Factor of 0.85 estimated from the weighted average of runoff 
coefficients for each sub catchment area. 
 
Results of this simulation (Appendix ‘D7’ – Model 1) have shown that the overall storage 
volume of 212.36 m3 is sufficient to contain the 3 hour Chicago Design Storm event 
while releasing a maximum outflow of 74.0 L/s. The simulation results show that 211.90 
m3 of the 212.36 m3 will be the maximum storage used during the 1:100 year storm 
event. 

 
ICD No. 52 
 
The ICD at CB 552 controls one catchment area totaling 0.085 ha. The catchment area 
has one surface storage cell as depicted on Drawing SWM which provides 35.70 m3 of 
storage. Based on the assigned ICD release rate of 4.0 L/s, the Modified Rational 
Method calculations (Appendix ‘D4’) show that the minimum storage volume requirement 
of 28.98 m³ generated during the 1:100 year storm event can be contained within the 
designed ponding area. 
 
ICD No. 71 
 
The ICD at CBMH 571 controls two (2) catchment areas totaling 0.333 ha. Within these 
catchment areas, there are two surface storage cells which provide 71.97 m3 and 26.44 
m3 of storage. Based on the assigned ICD release rate of 18.0 L/s, the surface storage 
cells provide insufficient storage to contain the 1:100 year storm event. Consequently, 
an oversized 975 mm diameter catch basin lead is proposed between CBMH 570 and 
CBMH 571 to provide underground storage to supplement the surface storage provided.  
 
The aforementioned above-ground storage of 98.41 m3 was, therefore, supplemented 
with underground storage of 30.85 m3 and 17.63 m3 for the oversized sewer and 
maintenance holes, respectively. Given that a significant volume of storage will be 
provided underground, the SWMHYMO software platform was used to assess storage 
volume requirements for this catchment (Refer to Appendix ‘D7’ - Model 3). Runoff for 
this 0.333 ha area was generated using a single lumped catchment with a total C-Factor 
of 0.83 estimated from the weighted average of runoff coefficients for each sub 
catchment area. 
 
Results of this simulation (Appendix ‘D7’ – Model 3) have shown that the overall storage 
volume of 146.89 m3 is sufficient to contain the 3 hour Chicago Design Storm event 
while releasing a maximum outflow of 18.0 L/s.  The simulation results show that 138.40 
m3 of the 146.89 m3 will be the maximum storage used during the 1:100 year storm 
event. 
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ICD No. 72 
 
The ICD at CBMH 572 controls one (1) catchment area totaling 0.053 ha. The catchment 
area has one (1) surface storage cell as depicted on Drawing SWM which provides 9.28 
m³ of storage.  Based on the assigned ICD release rate of 4.0 L/s, the Modified Rational 
Method calculations (Appendix ‘D4’) show that the minimum storage volume requirement 
of 5.43 m³ generated during the 1:100 year storm event can be contained within the 
designed ponding area. 

 
ICD No. 80 
 
The ICD at CB 580 controls one catchment area totaling 0.050 ha. The catchment area 
has one (1) surface storage cell as depicted on Drawing SWM which provides 4.35 m3 of 
storage. Based on the assigned ICD release rate of 13.0 L/s, the Modified Rational 
Method calculations (Appendix ‘D4’) show that the minimum storage volume requirement 
of 2.18 m³ generated during the 1:100 year storm event can be contained within the 
designed ponding area. 
 
Table 4.3.3 below summarizes the aforementioned specific release rates and storage 
volumes associated with each ICD, refer to Appendix ‘D4’ for detailed Modified Rational 
Method calculations and Appendix ‘D7’ for SWMHYMO results.  
 

Table 4.3.3:  ICD and Storage Volume Characteristics 

ICD 
No. 

Restricted 
Release 

Rate 
ICD Type 

STOREQ 
(1:100 
year)  

Surface 
Storage 
Provided 

(m³) 

Underground 
Storage 

Provided (m³) 
(3) 

Total 
Storage 
Provided 

(m³) 

53 74.0 
Custom ICD 
131 mm Ø 211.90(2) 61.82 150.54 212.36 

52 4.0 50 VHV-1 28.98(1) 37.70 0 37.70 

71 18.0 
Custom ICD 

66 mm Ø 138.40 (2) 98.41 48.48 146.89 
72 4.0 50 VHV-1 5.43(1) 9.28 0 9.28 
80 13.0 100 VHV-1 2.18(1) 4.35 0 4.35 

Total 113.0  386.89 211.56 199.02 410.58 
 Notes: 

(1) Storage Requirement as per Modified Rational Method Calculations in Appendix ‘D4’ 
(2) Storage Requirement as per SWMHYMO results provided in Appendix ‘D7’  
(3) As per SWMHYMO model provided in Appendix ‘D7’  

 
4.3.4 Uncontrolled Flow 

CB 573 controls one (1) catchment area totaling 0.008 ha. Based on the total area, the 
Modified Rational Method calculations (Appendix ‘D4’) estimated a total 1:100 year peak 
flow of 2.11 L/s at CB 573. 
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4.3.5 Summary of Proposed Restricted Flows, Uncontrolled Flows, and Storage 

The above stormwater flow determinations show that, with the implementation of ICDs 
and roof drains, the design provides sufficient storage onsite to attenuate peak flows to 
meet the 137.47 L/s minor system release rate criterion. The maximum peak flows and 
storage results are summarized in Table 4.3.4 below.  As indicated in the Table below, 
the Commercial Plaza will release a maximum of 137.04 L/s to the existing downstream 
storm sewer system.  

 
Table 4.3.4:  Flow and Storage Results 

Flow Component 
Flow Rate 

(L/s) 

Max. Storage 
Requirement 

(m3) 

Storage 
Provided 

(m3) 

Rooftop (controlled) 21.93 92.06 96.86 
ICDs 113.0 388.46 410.58 
Uncontrolled 2.11 N/A N/A 
Total 137.04 497.06 533.50 

 
4.3.6 Overland Flow 

A major overland flow route was designed for the site to outlet to Goulbourn Forced 
Road for storm events in excess of the 1:100 year event, in accordance with the criteria 
described in Section 4.2. Refer to the Grading Plan (Drawing G1) at the back of the 
Report for details.  
4.3.7 Water Quality 

Stormwater runoff from the Commercial Plaza is to be conveyed by both minor and 
major drainage systems to the Kizell Drain via Beaver Pond. This end-of-pipe facility was 
designed to provide stormwater quality control for the Commercial Plaza. Appendix ‘D8’ 
provides the details associated with the water quality treatment provided by the Kizell 
Drain and Beaver Pond. Consequently, there are no additional water quality measures 
proposed for the site servicing. 

 Summary and Conclusions 

The storm and stormwater management solution presented in this Site Servicing Report was 
found to fulfill the water quantity criteria presented in Section 4.3.1.  The calculated off-site 
overland flows and the restricted minor system flows were designed to be less than those 
allocated for the site as part of the Walden Village detailed design. Furthermore, the site has 
been designed with adequate surface and underground pipe storage to contain stormwater 
onsite up to the 1:100 year event. It is, therefore, recommended that the stormwater servicing 
shown on the Site Servicing Plan (Drawing S1) be implemented to provide adequate stormwater 
management for the Commercial Plaza. 
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5.0 Erosion and Sediment Control 

During construction of the proposed site, appropriate erosion and sedimentation control 
measures, as outlined in the Ontario Ministry of Natural Resources (MNR) Guidelines on 
Erosion and Sediment Control for Urban Construction Sites, should be implemented to trap 
sediment on site. 
 
As a minimum, the following erosion and sedimentation control measures are proposed, as 
shown on Drawing ESC:  
 
 supply and installation of a silt fence barrier, as per OPSD 219.110; 
 supply and installation of filter fabric between the frame and cover of catch basins and 

maintenance holes adjacent to the project area during construction, to prevent sediment 
from entering the existing sewer system.  The filter fabric is to be inspected regularly and 
corrected as required; 

 stockpiling of material during construction is to be located along flat areas away from 
drainage paths. For material placed on sloped areas, stockpiles are to be enclosed with a 
silt fence to protect watercourses; 

 all catch basins are to be equipped with sumps, inspected frequently, and cleaned as 
required; 

 sandbags are to be placed blocking part of the sewer pipe in the connecting storm 
maintenance holes to eliminate construction debris from entering the existing storm sewer 
system. The sandbags are to be removed after the proposed storm sewers have been 
fully cleaned. 

 
The proposed erosion control measures shall conform to the following documents: 
 
 “Guidelines on Erosion and Sediment Control for Urban Construction Sites” published by 

Ontario Ministries of Natural Resources, Environment, Municipal Affairs, and 
Transportation & Communication, Association of Construction Authorities of Ontario and 
Urban Development Institute, Ontario, May 1987.  

 “MTO Drainage Manual”, Chapter F:  “Erosion of Materials and Sediment Control”, 
Ministry of Transportation & Communications, 1985. 

 “Erosion and Sediment Control” Training Manual by Ministry of Environment, Spring 1998. 
 Applicable Regulations and Guidelines of the Ministry of Natural Resources.  
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 Appendix A1 
Block 111 Site Servicing Plan (S1) 
(Prepared by JLR, 2016) 
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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 4070-AN9PJ2

Issue Date: June 15, 2017

Urbandale Corporation
2193 Arch Street
Ottawa, Ontario
K1G 2H5

Site Location: 5100 Kanata Avenue and 130 Goulbourn Forced Road
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:

the construction stormwater and wastewater infrastructure to service the 1.7 hectare Hawthorn 
Retirement Group Residence at 130 Goulbourn Forced Road, as well as the 1.5 hectare Urbandale 
Corporation future commercial site at 5100 Kanata Avenue, in the City of Ottawa, consisting of;

Storm sewers running along the east side of the property at 130 Goulbourn Forced Road,  from 
approximately 180 m south of Bryant Street, and then along 91 Broughton Street (Block 110) from 
approximately 105 m south of Bryant Street to Bryant Street, discharging through a 250 mm pipe to 
existing storm sewers on Bryant Street; 

Sanitary sewers running along the east side of the property at 130 Goulbourn Forced Road,  from 
approximately 180 m south of Bryant Street, and then along Broughton Street from approximately 
105 m south of Bryant Street to approximately 72 m south of Bryant Street, discharging to existing 
sanitary sewers on Broughton Street; 

Sanitary sewers on Bryant Street from Block 110, discharging to existing sanitary sewers on Bryant 
Street; 

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 application and supporting documents listed in Schedule "A"  
forming part of this Approval.
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For the purpose of this environmental compliance approval, the following definitions apply:

"Approval" means this entire document and any schedules attached to it, and the application;

"Director" means a person appointed by the Minister pursuant to section 5 of the EPA for the purposes of Part 
II.1 of the EPA;

"District Manager" means the District Manager of the appropriate local District Office of the Ministry, where 
the Works are geographically located;

"EPA" means the Environmental Protection Act, R.S.O. 1990, c.E.19, as amended;

"Ministry" means the ministry of the government of Ontario responsible for the EPA and OWRA and includes 
all officials, employees or other persons acting on its behalf;

"Owner" means Urbandale Corporation, and includes its successors and assignees;

"OWRA" means the Ontario Water Resources Act, R.S.O. 1990, c. O.40, as amended;

"Works" means the sewage works described in the Owner's application, 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 CONDITIONS

(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) 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.

(3) Where there is a conflict between a provision of any document in the schedule 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 documents in the schedule, the 
document bearing the most recent date shall prevail.

(4) Where there is a conflict between the documents listed in Schedule ‘A’ and the application, 
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the application shall take precedence unless it is clear that the purpose of the document was 
to amend the application.

(5) 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.

2. EXPIRY OF APPROVAL

(1) This Approval will cease to apply to those parts of the Work which have not been 
constructed within five (5) years of the date of this Approval.

(2) In the event that completion and commissioning of any portion of the Works is anticipated to 
be delayed beyond the specified expiry period, the Owner shall submit an application of 
extension to the expiry period, at least twelve (12) months prior to the end of the period. The 
application for extension shall include the reason(s) for the delay, whether there is any design 
change(s) and a review of whether the standards applicable at the time of Approval of the 
Works are still applicable at the time of request for extension, to ensure the ongoing 
protection of the environment.

3. CHANGE OF OWNER

(1) The Owner shall notify the District Manager and 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 District Manager; or

(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 District 
Manager.

(2) In the event of any change in ownership of the Works, other than a change to a successor 
municipality, the Owner shall notify in writing the succeeding owner of the existence of this 
Approval, and a copy of such notice shall be forwarded to the District Manager and the 
Director.

(3) The Owner shall ensure that all communications made pursuant to this condition refer to the 
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number at the top of this Approval.

(4) Notwithstanding any other requirements in this Approval, upon transfer of the ownership or 
assumption of the Works to a municipality if applicable, any reference to the District 
Manager shall be replaced with the Water Supervisor.

4. OPERATION AND MAINTENANCE

(1) If applicable, any proposed storm sewers or other stormwater conveyance in this Approval 
can be constructed but not operated until the proposed stormwater management facilities in 
this Approval or any other Approval that are designed to service the storm sewers or other 
stormwater conveyance are in operation.
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Schedule "A"

Application for Environmental Compliance Approval for Municipal and Private Sewage Works, 
dated January 4, 2017 and received on April 26, 2017, submitted by Urbandale Corporation;

Pipe Data Sheet, prepared by J.L. Richards & Associates Limited;

Block 111 – 5100 Kanata Avenue – Servicing Report, dated September 2015 prepared by J.L. 
Richards & Associates Limited;

Engineering Drawings: Urbandale Corporation – Block 111, dated October 2016, prepared by J.L. 
Richards & Associates Limited; and

E-mail from Hilary MacKay of .L. Richards & Associates Limited to the MOECC, dated June 13, 
2017;
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The reasons for the imposition of these terms and conditions are as follows:

1. Condition 1 is imposed to ensure that the Works are constructed and operated in the manner in which 
they were described 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 subsequent owners of the Works are made aware of the Approval 
and continue to operate the Works in compliance with it.

4. Condition 4 is included to prevent the operation of stormwater pipes and other conveyance until such 
time that their required associated stormwater management Works are also constructed.

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:

The portions of the environmental compliance approval or each term or condition in the environmental compliance a.
approval in respect of which the hearing is required, and;
The grounds on which you intend to rely at the hearing in relation to each portion appealed.b.

The Notice should also include:

The name of the appellant;1.
The address of the appellant;2.
The environmental compliance approval number;3.
The date of the environmental compliance approval;4.
The name of the Director, and;5.
The municipality or municipalities within which the project is to be engaged in.6.

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



Page 7 - NUMBER 4070-AN9PJ2

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 15th day of June, 2017

 

Gregory Zimmer, P.Eng.
Director
appointed for the purposes of Part II.1 of the 
Environmental Protection Act

EC/
c: District Manager, MOECC  Ottawa

Hilary MacKay, P.Eng., J.L. Richards & Associates Limited
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UBANDALE COMMERCIAL PLAZA 5100 KANATA AVENUE 

DEVELOPMENT SERVICING STUDY CHECKLIST 

REFERENCED STUDIES AND REPORTS REFERENCE 

Servicing Study, Commercial Plaza 5100 Kanata Avenue, prepared by J.L. Richards & 
Associates Limited dated March 21, 2018 SSR 

 
 

4.1 GENERAL CONTENT REFERENCE 

 Executive Summary (for larger reports only).   
 

N/A 

 Date and revision number of the report.   
 

SSR (Title Page) 

 Location map and plan showing municipal address, boundary, and layout 
of proposed development.   
 

SSR (Figure 1) 

 Plan showing the site and location of all existing services.   
 

Site Servicing Plan (S1) 

 Development statistics, land use, density, adherence to zoning and official 
plan, and reference to applicable subwatershed and watershed plans that 
provide context to which individual developments must adhere.   
 

N/A 

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

 

 Reference and confirm conformance to higher level studies and reports 
(Master Servicing Studies, Environmental Assessments, Community 
Design Plans), or in the case where it is not in conformance, the proponent 
must provide justification and develop a defendable design criteria.   
 

SSR (Section 1.1) 

 Statement of objectives and servicing criteria.   
 

SSR (Sect. 1.0; 2.1; 2.2; 2.3; 
3.2; 4.2)  

 Identification of existing and proposed infrastructure available in the 
immediate area.   
 

SSR (Sect. 1.1; 1.3;) 

 Identification of Environmentally Significant Areas, watercourses and 
Municipal Drains potentially impacted by the proposed development 
(Reference can be made to the Natural Heritage Studies, if available).   
 

N/A 
 

 Concept level master grading plan to confirm existing and proposed 
grades in the development.  This is required to confirm the feasibility of 
proposed stormwater management and drainage, soil removal and fill 
constraints, and potential impacts to neighbouring properties.  This is also 
required to confirm that the proposed grading will not impede existing 
major system flow paths.   
 

Grading Plan (G1) 

 Identification of potential impacts of proposed piped services on private 
services (such as wells and septic fields on adjacent lands) and mitigation 
required to address potential impacts.   
 

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

N/A 

 Reference to geotechnical studies and recommendations concerning 
servicing.   
 

Site Servicing Plan (S1) 

 All preliminary and formal site plan submissions should have the following 
information:   
 Metric scale 
 North arrow (including construction North) 
 Key plan 
 Name and contact information of applicant and property owner 
 Property limits, including bearings and dimensions 
 Existing and proposed structures and parking areas 
 Easements, road widening and rights-of-way 
 Adjacent street names 
 

All Drawings 

 
 
4.2 DEVELOPMENT SERVICING REPORT:  WATER REFERENCE 

 Confirm consistency with Master Servicing Study, if available.   
 

N/A 

 Availability of public infrastructure to service proposed development.  
 

Site Servicing Plan (S1) 

 Identification of system constraints.   
 

SSR (Sect.1.1; 1.3)  

 Identify boundary conditions.   
 

SSR (Sect. 2.6; Table 2.6; 
Appendix B4)  

 Confirmation of adequate domestic supply and pressure.   
 

SSR (Sect. 2.7.1; Appendix 
B5; ) 

 Confirmation of adequate fire flow protection and confirmation that fire flow 
is calculated as per the Fire Underwriter’s Survey.  Output should show 
available fire flow at locations throughout the development.   
 

SSR (Sect. 2.7.2; Appendix 
B6) 

 Provide a check of high pressures.  If pressure is found to be high, an 
assessment is required to confirm the application of pressure reducing 
valves.   
 

SSR (Sect. 2.7.3; Appendix 
B7) 

 Definition of phasing constraints.  Hydraulic modelling is required to 
confirm servicing for all defined phases of the project, including the 
ultimate design.   
 

SSR (Sect. 2.7) 

 Address reliability requirements, such as appropriate location of shutoff 
valves.   
 

Site Servicing Plan (S1) 

 Check on the necessity of a pressure zone boundary modification.   
 

SSR (Sect. 2.7) 

 Reference to water supply analysis to show that major infrastructure is 
capable of delivering sufficient water for the proposed land use.  This 
includes data that shows that the expected demands under average day, 
peak hour and fire flow conditions provide water within the required 
pressure range.   
 

SSR (Sect 2.7.1; 2.7.2; 2.7.5; 
Appendices B5, B6; B7 ) 
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 Description of the proposed water distribution network, including locations 
of proposed connections to the existing system, provisions for necessary 
looping, and appurtenances (valves, pressure reducing valves, valve 
chambers, and fire hydrants), including special metering provisions.   
 

SSR (Sect. 2.9) 
Site Servicing Plan (S1) 

 Description of off-site required feedermains, booster pumping stations, 
and other water infrastructure that will be ultimately required to service 
proposed development, including financing, interim facilities, and timing of 
implementation.  
 

N/A 

 Confirmation that water demands are calculated based on the City of 
Ottawa Design Guidelines.   
 

SSR (Sect. 2.3; Appendix B1 ) 

 Provision of a model schematic showing the boundary conditions 
locations, streets, parcels, and building locations for reference.   
 

Site Servicing Plan (S1), SSR 
Appendix B3 

 
 

4.3 DEVELOPMENT SERVICING REPORT:  WASTEWATER REFERENCE 

 Summary of proposed design criteria (Note: Wet weather flow criteria 
should not deviate from the City of Ottawa Sewer Design Guidelines.  
Monitored flow data from relatively new infrastructure cannot be used to 
justify capacity requirements for proposed infrastructure).   
 

SSR (Sect. 3.2) 

 Confirm consistency with Master Servicing Study and/or justifications for 
deviations.   
 

N/A 

 Consideration of local conditions that may contribute to extraneous flows 
that are higher than the recommended flows in the Guidelines.  This 
includes groundwater and soil conditions, and age and condition of 
sewers.   
 

N/A 

 Description of existing sanitary sewer available for discharge of 
wastewater from proposed development.   
 

SSR ( Sect. 1.3; 3.1) 

 Verify available capacity in downstream sanitary sewer and/or 
identification of upgrades necessary to service the proposed development.  
(Reference can be made to previously completed Master Servicing Study 
if applicable.)   
 

SSR ( Sect. 3.3) 

 Calculations related to dry weather and wet weather flow rates from the 
development in standard MOE sanitary sewer design table (Appendix ‘C’) 
format.   
 

N/A 

 Description of proposed sewer network, including sewers, pumping 
stations and forcemains.   
 

SSR ( Sect. 3.4) 
Site Servicing Plan (S1) 

 Discussion of previously identified environmental constraints and impact 
on servicing (environmental constraints are related to limitations imposed 
on the development in order to preserve the physical condition of 
watercourses, vegetation, soil cover, as well as protecting against water 
quantity and quality).   
 

N/A 
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 Pumping stations:  impacts of proposed development on existing pumping 
stations or requirements for new pumping station to service development.   
 

N/A  
 

 Forcemain capacity in terms of operational redundancy, surge pressure 
and maximum flow velocity.   
 

N/A  
 

 Identification and implementation of the emergency overflow from sanitary 
pumping stations in relation to the hydraulic grade line to protect against 
basement flooding.   
 

N/A  
 

 Special considerations, such as contamination, corrosive environment, 
etc.   
 

N/A 

 
 
4.4 DEVELOPMENT SERVICING REPORT:  STORMWATER REFERENCE 

 Description of Drainage outlets and downstream constraints, including 
legality of outlets (i.e., municipal drain, right-of-way, watercourse, or 
private property).   
 

SSR (Sect. 4.1) 

 Analysis of available capacity in existing public infrastructure.   
 

SSR (Sect. 4.1) 

 A Drawing showing the subject lands, its surroundings, the receiving 
watercourse, existing drainage patterns, and proposed drainage pattern.   
 

SSR (Figure 1) 
Site Servicing Plan (S1) 

 Water quantity control objective (e.g. controlling post-development peak 
flows to pre-development level for storm events ranging from the 
2 or 5 year event (dependent on the receiving sewer design) to 100 year 
return period); if other objectives are being applied, a rationale must be 
included with reference to hydrologic analyses of the potentially affected 
subwatersheds, taking into account long-term cumulative effects.   
 

SSR ( 4.3; Appendix D3,D4) 

 Water Quality control objective (basic, normal or enhanced level of 
protection based on the sensitivities of the receiving watercourse) and 
storage requirements.   
 

SSR (Sect. 4.2) 

 Description of the stormwater management concept with facility locations 
and descriptions with references and supporting information.   
 

SSR (Sect. 4.3) 
 

 Setback from private sewage disposal systems.   
 

N/A 

 Watercourse and hazard lands setbacks.   
 

N/A 

 Record of pre-consultation with the Ontario Ministry of Environment and 
the Conservation Authority that has jurisdiction on the affected watershed.   
 

SSR ( Sect. 1.4; Appendix A2) 

 Confirm consistency with subwatershed and Master Servicing Study, if 
applicable study exists.   
 

N/A 
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 Storage requirements (complete with calculations) and conveyance 
capacity for minor events (1:5 year return period) and major events 
(1:100 year return period).   
 

SSR (Sect.4.3; Appendices D3 
& D4) 

 Identification of watercourses within the proposed development and how 
watercourses will be protected, or, if necessary, altered by the proposed 
development with applicable approvals.   
 

N/A  
 

 Calculate pre- and post-development peak flow rates, including a 
description of existing site conditions and proposed impervious areas and 
drainage catchments in comparison to existing conditions.   
 

SSR (Sect. 4.1; 4.3; 
Appendices D3 & D4) 

 Any proposed diversion of drainage catchment areas from one outlet to 
another.   
 

N/A 

 Proposed minor and major systems, including locations and sizes of 
stormwater trunk sewers, and stormwater management facilities.   
 

SSR ( Sect. 4.4) 
Site Servicing Plan (S1) 

 If quantity control is not proposed, demonstration that downstream system 
has adequate capacity for the post-development flows up to and including 
the 100-year return period storm event.   
 

N/A  
 

 Identification of potential impacts to receiving watercourses.   
 

N/A 
 

 Identification of municipal drains and related approval requirements.   
 

N/A 

 Description of how the conveyance and storage capacity will be achieved 
for the development.   
 

SSR ( Sect 4.3; 4.4) 

 100 year flood levels and major flow routing to protect proposed 
development from flooding for establishing minimum building elevations 
(MBE) and overall grading.   
 

SSR ( Sect 4.3) 
Site Servicing Plan (S1) 
 

 Inclusion of hydraulic analysis, including hydraulic grade line elevations.   
 

 

 Description of approach to erosion and sediment control during 
construction for the protection of receiving watercourse or drainage 
corridors.   
 

SSR (Sect. 5.0) 
Erosion & Sediment Control 
Plan (ESC) 

 Identification of floodplains – proponent to obtain relevant floodplain 
information from the appropriate Conservation Authority.  The proponent 
may be required to delineate floodplain elevations to the satisfaction of the 
Conservation Authority if such information is not available or if information 
does not match current conditions.   
 

N/A 

 Identification of fill constraints related to floodplain and geotechnical 
investigation.   
 

N/A 

 
 
4.5 APPROVAL AND PERMIT REQUIREMENTS REFERENCE 
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The Servicing Study shall provide a list of applicable permits and regulatory approvals necessary for the proposed 
development, as well as the relevant issues affecting such approval.  The approval and permitting shall include but 
not be limited to the following:   

 Conservation Authority as the designated approval agency for modification 
of floodplain, potential impact on fish habitat, proposed works in or 
adjacent to a watercourse, cut/fill permits and Approval under Lakes and 
Rivers Improvement Act.  The Conservation Authority is not the approval 
authority for the Lakes and Rivers Improvement Act.  Where there are 
Conservation Authority regulations in place, approval under the Lakes and 
Rivers Improvement Act is not required, except in cases of dams, as 
defined in the Act.   
 

N/A 

 Application for Environmental Compliance Approval (ECA) under the 
Ontario Water Resources Act.   
 

N/A 

 Changes to Municipal drains.   
 

N/A 

 Other permits (National Capital Commission, Parks Canada, Public Works 
and Government Services Canada, Ministry of Transportation, etc.).   
 

N/A 

 
 
4.6 CONCLUSION CHECKLIST REFERENCE 

 Clearly stated conclusions and recommendations. 
 

SSR (Sect. 2.9; 3.4; 4.4) 

 Comments received from review agencies, including the City of Ottawa 
and information on how the comments were addressed.  Final sign-off 
from the responsible reviewing agency.   
 

 

 All draft and final reports shall be signed and stamped by a Professional 
Engineer registered in Ontario.   
 

SSR (Section 5.0) 
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Hydraulic Network Analysis 

(Water Distribution System) 
 



Servicing Report 
Commercial Plaza 
5100 Kanata Avenue 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendix B1 
Water Demands



COMMERCIAL PLAZA
5100 Kanata Avenue

11/1/2019

Avg Day Max Day Peak Hour

A 405 0.17 0.11 J‐9 0.10 0.15 0.27
B 970 0.40 0.25 J‐10 0.23 0.35 0.63
C 875 0.36 0.23 J‐11 0.21 0.31 0.56
D 1,050 0.43 0.27 J‐12 0.25 0.37 0.67
E 530 0.22 0.14 J‐13 0.13 0.19 0.34

TOTAL 3,830 1.58 1.00 0.92 1.37 2.47

1.58 ha
25,000 L/ha/day
37,500 L/ha/day
67,500 L/ha/day

*NOTE ‐ A 12 hour business day was assumed.

Peak Hour Demand (1.8 x Max Day)

Commercial Consumption
Total Site Area

JUNCTION ID
BLDG AREA 

DISTRIBUTION (ha)
BUILDING ID

DEMAND (L/s)

Average Day Demand
Maximum Day Demand (1.5 x Avg Day)

BLDG FOOTPRINT 
(m2)

AREA DISTRIBUTION 
FACTOR

J.L. RICHARDS & ASSOCIATES LIMITED PAGE 1 OF 1
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 Appendix B2 
FUS Calculations



JRP ENGINEERING 
 PROFESSIONAL ENGINEERS 
 

9 Holgate Court, Greely, ON K2K 1B4            Tel.: (613) 627-2462  E-mail : admin@jrpeng.com    
 

 
November 5th, 2019 
 
VIA Email 
 
 
City of Ottawa 
Planning, Transit and the Environment 
110 Laurier Avenue West 
Ottawa, ON, K1P 1J1 
 
 
 
Attention: Stream Shen  
  Planner II 
  Development Review - West 
Re:  File Number: D07-12-18-0063 
  5100 Kanata Avenue 
  Site Plan Control Application 
 
In response to your letter of comments to Urbandale Corporation dated October 15th, 
2019 we wish to comment as follows: 

Engineering: 
 

C2 Response: The sprinkler system installed within the building will meet 
NFPA 13 requirements and be supervised. 

 

C3 Response: The roof drains and scuppers will be installed to meet the 
requirements of Section 7.4.10.4 (2)(c) to (e) and (3).  

 

  

If you have any further questions or require any further clarification, please contact me at 
your earliest convenience.  

Yours Truly, 
 
 
 
JRP Engineering 
 
Michael Karakolis, P.Eng 
 

2019-11-05 



J.L. RICHARDS & ASSOCIATES LIMITED 11/1/2019

Step Parameter Value Note
A Type of Construction Wood Frame

Coefficient (C) 1.5
B Ground Floor Area 405 m2

C Height in storeys 1 storeys
Total Floor Area 405 m2

D Fire Flow Formula F=220C√A
Fire Flow 6641 L/min
Rounded Fire Flow 7000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible
Occupancy Charge 0%
Occupancy Increase or 
Decrease

0

Fire Flow 7000 L/min No rounding applied.
F Sprinkler Protection Automatic Fully Supervised

Sprinkler Credit ‐50%
Decrease for Sprinkler ‐3500 L/min

G North Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 21.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 21.0 m‐storeys
Separation Distance 23.5 m
North Side Exposure 
Charge

8%

East Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 0.0 m
Height of Exposed Wall: 0 storeys
Length‐Height Factor 0.0 m‐storeys
Separation Distance 100 m

East Side Exposure Charge 0%

South Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 0.0 m
Height of Exposed Wall: 0 storeys
Length‐Height Factor 0.0 m‐storeys
Separation Distance 100 m
South Side Exposure 
Charge

0%

West Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 16.0 m
Height of Exposed Wall: 2 storeys
Length‐Height Factor 32.0 m‐storeys
Separation Distance 45 m
West Side Exposure 
Charge

5%

Total Exposure Charge 13%
The total exposure charge is below the maximum value 
of 75%.

Increase for Exposures 910 L/min
H Fire Flow 4410 L/min

Rounded Fire Flow 4000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow
(RFF)

4000 L/min
The City of Ottawa's cap does not apply since this is a 
commercial building.

67 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations
In accordance with City of Ottawa Technical Bulletin ISTB‐2018‐02 dated March 21, 2018

FUS Fire Flow Calculations ‐ BLDG A
5100 Kanata Ave ‐ Commercial Plaza

V:\23000\23405‐003.1 ‐ KNL Commercial Block 111 (South Portion)\Design\Civil\HNA\Fire Flow Calculations\23405‐003 FUS Fire Flow ‐ ISTB‐2018‐02.xlsx



J.L. RICHARDS & ASSOCIATES LIMITED 11/1/2019

Step Parameter Value Note
A Type of Construction Non‐combustible

Coefficient (C) 0.8
B Ground Floor Area 970 m2

C Height in storeys 1 storeys
Total Floor Area 970 m2

D Fire Flow Formula F=220C√A
Fire Flow 5481 L/min
Rounded Fire Flow 5000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible
Occupancy Charge 0%
Occupancy Increase or 
Decrease

0

Fire Flow 5000 L/min No rounding applied.
F Sprinkler Protection Automatic Fully Supervised

Sprinkler Credit ‐50%
Decrease for Sprinkler ‐2500 L/min

G North Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Non‐combustible
Length of Exposed Wall: 20.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 20.0 m‐storeys
Separation Distance 22 m
North Side Exposure 
Charge

8%

East Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Wood Frame
Length of Exposed Wall: 54.0 m
Height of Exposed Wall: 2 storeys
Length‐Height Factor 108.0 m‐storeys
Separation Distance 22.5 m

East Side Exposure Charge 10%

South Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Non‐combustible
Length of Exposed Wall: 0.0 m
Height of Exposed Wall: 0 storeys
Length‐Height Factor 0.0 m‐storeys
Separation Distance 100 m
South Side Exposure 
Charge

0%

West Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Wood Frame
Length of Exposed Wall: 18.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 18.0 m‐storeys
Separation Distance 65 m
West Side Exposure 
Charge

0%

Total Exposure Charge 18%
The total exposure charge is below the maximum value 
of 75%.

Increase for Exposures 900 L/min
H Fire Flow 3400 L/min

Rounded Fire Flow 3000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow
(RFF)

3000 L/min
The City of Ottawa's cap does not apply since this is a 
commercial building.

50 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations
In accordance with City of Ottawa Technical Bulletin ISTB‐2018‐02 dated March 21, 2018

FUS Fire Flow Calculations ‐ BLDG B
5100 Kanata Ave ‐ Commercial Plaza

V:\23000\23405‐003.1 ‐ KNL Commercial Block 111 (South Portion)\Design\Civil\HNA\Fire Flow Calculations\23405‐003 FUS Fire Flow ‐ ISTB‐2018‐02.xlsx



J.L. RICHARDS & ASSOCIATES LIMITED 11/1/2019

Step Parameter Value Note
A Type of Construction Non‐combustible

Coefficient (C) 0.8
B Ground Floor Area 875 m2

C Height in storeys 1 storeys
Total Floor Area 875 m2

D Fire Flow Formula F=220C√A
Fire Flow 5206 L/min
Rounded Fire Flow 5000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible
Occupancy Charge 0%
Occupancy Increase or 
Decrease

0

Fire Flow 5000 L/min No rounding applied.
F Sprinkler Protection None

Sprinkler Credit 0%
Decrease for Sprinkler 0 L/min

G North Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Wood Frame
Length of Exposed Wall: 49.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 49.0 m‐storeys
Separation Distance 7.8 m
North Side Exposure 
Charge

18%

East Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Wood Frame
Length of Exposed Wall: 20.0 m
Height of Exposed Wall: 2 storeys
Length‐Height Factor 40.0 m‐storeys
Separation Distance 33.5 m

East Side Exposure Charge 5%

South Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Non‐combustible
Length of Exposed Wall: 20.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 20.0 m‐storeys
Separation Distance 22 m
South Side Exposure 
Charge

8%

West Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Non‐combustible
Length of Exposed Wall: 20.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 20.0 m‐storeys
Separation Distance 27 m
West Side Exposure 
Charge

8%

Total Exposure Charge 39%
The total exposure charge is below the maximum value 
of 75%.

Increase for Exposures 1950 L/min
H Fire Flow 6950 L/min

Rounded Fire Flow 7000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow
(RFF)

7000 L/min
The City of Ottawa's cap does not apply since this is a 
commercial building.

117 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations
In accordance with City of Ottawa Technical Bulletin ISTB‐2018‐02 dated March 21, 2018

FUS Fire Flow Calculations ‐ BLDG C
5100 Kanata Ave ‐ Commercial Plaza

V:\23000\23405‐003.1 ‐ KNL Commercial Block 111 (South Portion)\Design\Civil\HNA\Fire Flow Calculations\23405‐003 FUS Fire Flow ‐ ISTB‐2018‐02.xlsx



J.L. RICHARDS & ASSOCIATES LIMITED 11/1/2019

Step Parameter Value Note
A Type of Construction Non‐combustible

Coefficient (C) 0.8
B Ground Floor Area 1050 m2

C Height in storeys 1 storeys
Total Floor Area 1050 m2

D Fire Flow Formula F=220C√A
Fire Flow 5703 L/min
Rounded Fire Flow 6000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible
Occupancy Charge 0%
Occupancy Increase or 
Decrease

0

Fire Flow 6000 L/min No rounding applied.
F Sprinkler Protection Automatic Fully Supervised

Sprinkler Credit ‐50%
Decrease for Sprinkler ‐3000 L/min

G North Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Non‐combustible
Length of Exposed Wall: 53.0 m
Height of Exposed Wall: 3 storeys
Length‐Height Factor 159.0 m‐storeys
Separation Distance 25 m
North Side Exposure 
Charge

10%

East Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Non‐combustible
Length of Exposed Wall: 20.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 20.0 m‐storeys
Separation Distance 27 m

East Side Exposure Charge 8%

South Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Wood Frame
Length of Exposed Wall: 26.5 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 26.5 m‐storeys
Separation Distance 34 m
South Side Exposure 
Charge

5%

West Side Exposure

Exposing Wall: Non‐combustible
Exposed Wall: Wood Frame
Length of Exposed Wall: 20.0 m
Height of Exposed Wall: 2 storeys
Length‐Height Factor 40.0 m‐storeys
Separation Distance 35 m
West Side Exposure 
Charge

5%

Total Exposure Charge 28%
The total exposure charge is below the maximum value 
of 75%.

Increase for Exposures 1680 L/min
H Fire Flow 4680 L/min

Rounded Fire Flow 5000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow
(RFF)

5000 L/min
The City of Ottawa's cap does not apply since this is a 
commercial building.

83 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations
In accordance with City of Ottawa Technical Bulletin ISTB‐2018‐02 dated March 21, 2018

FUS Fire Flow Calculations ‐ BLDG D
5100 Kanata Ave ‐ Commercial Plaza

V:\23000\23405‐003.1 ‐ KNL Commercial Block 111 (South Portion)\Design\Civil\HNA\Fire Flow Calculations\23405‐003 FUS Fire Flow ‐ ISTB‐2018‐02.xlsx



J.L. RICHARDS & ASSOCIATES LIMITED 11/1/2019

Step Parameter Value Note
A Type of Construction Wood Frame

Coefficient (C) 1.5
B Ground Floor Area 530 m2

C Height in storeys 1 storeys
Total Floor Area 530 m2

D Fire Flow Formula F=220C√A
Fire Flow 7597 L/min
Rounded Fire Flow 8000 L/min Flow rounded to nearest 1000 L/min.

E Occupancy Class Combustible
Occupancy Charge 0%
Occupancy Increase or 
Decrease

0

Fire Flow 8000 L/min No rounding applied.
F Sprinkler Protection None

Sprinkler Credit 0%
Decrease for Sprinkler 0 L/min

G North Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 26.5 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 26.5 m‐storeys
Separation Distance 34 m
North Side Exposure 
Charge

5%

East Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 0.0 m
Height of Exposed Wall: 0 storeys
Length‐Height Factor 0.0 m‐storeys
Separation Distance 100 m

East Side Exposure Charge 0%

South Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 21.0 m
Height of Exposed Wall: 1 storeys
Length‐Height Factor 21.0 m‐storeys
Separation Distance 23.5 m
South Side Exposure 
Charge

8%

West Side Exposure

Exposing Wall: Wood Frame
Exposed Wall: Wood Frame
Length of Exposed Wall: 20.0 m
Height of Exposed Wall: 2 storeys
Length‐Height Factor 40.0 m‐storeys
Separation Distance 40 m
West Side Exposure 
Charge

5%

Total Exposure Charge 18%
The total exposure charge is below the maximum value 
of 75%.

Increase for Exposures 1440 L/min
H Fire Flow 9440 L/min

Rounded Fire Flow 9000 L/min Flow rounded to nearest 1000 L/min.

City Cap
Required Fire Flow
(RFF)

9000 L/min
The City of Ottawa's cap does not apply since this is a 
commercial building.

150 L/s

Fire Underwriters Survey (FUS) Fire Flow Calculations
In accordance with City of Ottawa Technical Bulletin ISTB‐2018‐02 dated March 21, 2018

FUS Fire Flow Calculations ‐ BLDG E
5100 Kanata Ave ‐ Commercial Plaza

V:\23000\23405‐003.1 ‐ KNL Commercial Block 111 (South Portion)\Design\Civil\HNA\Fire Flow Calculations\23405‐003 FUS Fire Flow ‐ ISTB‐2018‐02.xlsx
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 Appendix B3 
Overall Schematic



Overall Schematic
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 Appendix B4 
Hydraulic Boundary Conditions



5100 Kanata Avenue Boundary Conditions  

Information Provided: 
Date provided:  October 2017 
 

  Demand 

Scenario L/min  L/s 

Average Daily Demand 52.8 0.9 
Maximum Daily Demand 79.2 1.3 
Peak Hour 142.8 2.4 
Fire Flow Demand 11000 183.3 

 
 

Location:   
 

 
 
 

Connection 
Location  



Results:  
 
Connection 1 - Goulbourn Forced Rd 

   
Demand Scenario 

Head 
(m) Pressure1 (psi) 

Maximum HGL 162.3 83.6 
Peak Hour 157.8 77.2 

Max Day plus Fire (11,000 l/min) 151.7 68.5 
1 Ground Elevation = 103.5 m  

   

Notes:  
 
1) As per the Ontario Building Code in areas that may be occupied, the static pressure at any fixture 

shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as follows, in 
order of preference: 
a) If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi) in all 

occupied areas outside of the public right-of-way without special pressure control equipment. 
b)  Pressure reducing valves to be installed immediately downstream of the isolation valve in the 

home/ building, located downstream of the meter so it is owner maintained. 

Disclaimer 
The boundary condition information is based on current operation of the city water distribution system. 
The computer model simulation is based on the best information available at the time. The operation of 
the water distribution system can change on a regular basis, resulting in a variation in boundary 
conditions. The physical properties of watermains deteriorate over time, as such must be assumed in the 
absence of actual field test data. The variation in physical watermain properties can therefore alter the 
results of the computer model simulation. Fire Flow analysis is a reflection of available flow in the 
watermain; there may be additional restrictions that occur between the watermain and the hydrant that 
the model cannot take into account.  
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 Appendix B5 
Peak Hour Simulation Results



Peak Hour Demand
Commercial Plaza - 5100 Kanata Avenue

P-22

P-19
P-15

P-13

P-10

P-21

P-24

P-7

P-6

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-166611/1/2019

WaterCAD CONNECT Edition Update 2
[10.02.00.43]Bentley Systems, Inc.  Haestad Methods Solution Center23405-003_KNLCommercialBlock111_Nov2019.wtg



Junction Table
Peak Hour Demand

Commercial Plaza - 5100 Kanata Avenue

Pressure
(kPa)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

Label

486157.790.27108.15J-9
488157.800.00107.95J-14
489157.770.34107.82J-13
489157.800.00107.80J-15
490157.790.56107.72J-11
490157.790.67107.72J-12
491157.790.63107.67J-10
492157.790.00107.49J-6
493157.800.00107.42J-1
493157.790.00107.38J-5
494157.790.00107.32J-17
494157.790.00107.30J-7
494157.790.00107.29J-4
494157.800.00107.29J-16
494157.800.00107.28J-2
495157.800.00107.22J-18
496157.790.00107.16J-3

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

11/1/2019

WaterCAD CONNECT Edition Update 2
[10.02.00.43]

Bentley Systems, Inc.  Haestad Methods Solution 
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23405-
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Pipe Table
Peak Hour Demand

Commercial Plaza - 5100 Kanata Avenue

Flow
(L/s)

Velocity
(m/s)

Hydraulic 
Grade 
(Stop)
(m)

Hydraulic 
Grade 
(Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

2.470.08157.80157.80110.0PVC20451.3P-1
1.410.07157.79157.80100.0PVC1559.3P-2
0.180.01157.79157.79100.0PVC1555.8P-4

-0.450.02157.79157.79100.0PVC15570.6P-5
-0.720.04157.79157.79100.0PVC15530.7P-6
-1.060.06157.80157.79100.0PVC15520.9P-7
-2.470.08157.80157.80110.0PVC20419.8P-8
0.270.01157.79157.79100.0PVC15530.7P-10
0.630.03157.79157.79100.0PVC1554.5P-11
0.560.03157.79157.79100.0PVC15533.3P-12
0.670.04157.79157.79100.0PVC15533.4P-13
0.340.17157.77157.79100.0PVC5011.9P-14
0.000.00157.80157.80120.0PVC39395.1P-15
0.000.00157.80157.80120.0PVC60024.9P-16
0.000.00157.80157.80120.0PVC60093.8P-17
0.000.00157.80157.80100.0PVC1553.8P-18
0.000.00157.80157.80100.0PVC15510.9P-19
0.000.00157.80157.80100.0PVC1555.7P-20
0.740.04157.79157.79100.0PVC15528.5P-21
0.740.04157.79157.79100.0PVC15535.9P-22
0.000.00157.79157.79100.0PVC1556.6P-23
2.470.02157.80157.80120.0PVC39391.8P-24
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 Appendix B6 
Maximum Day Plus Fire Flow 

Simulation Results



Maximum Day Demand + Fire Flow
Commercial Plaza - 5100 Kanata Avenue
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Fire Flow Table
Maximum Day Demand + Fire Flow

Commercial Plaza - 5100 Kanata Avenue

Is Fire Flow 
Run 

Balanced?

Junction w/ 
Minimum 
Pressure 
(System)

Pressure 
(Calculated 
Residual)

(kPa)

Pressure 
(Residual 

Lower Limit)
(kPa)

Flow (Total 
Available)

(L/s)

Flow (Total 
Needed)

(L/s)

Fire Flow 
(Available)

(L/s)

Fire Flow 
(Needed)

(L/s)

Satisfies Fire 
Flow 

Constraints?

Label

TrueJ-17140140173.87150.00173.87150.00TrueH-4
TrueJ-14140140330.35150.00330.35150.00TrueH-2
TrueH-2140140443.59150.00443.59150.00TrueH-3
TrueJ-9206140500.00150.00500.00150.00TrueH-1
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 Appendix B7 
Maximum Pressure Check



Junction Table
Maximum Pressure

Commercial Plaza - 5100 Kanata Avenue
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Junction Table
Maximum Pressure

Commercial Plaza - 5100 Kanata Avenue

Pressure
(kPa)

Hydraulic Grade
(m)

Demand
(L/s)

Elevation
(m)

Label

530162.300.00108.15J-9
532162.300.00107.95J-14
533162.300.00107.82J-13
533162.300.00107.80J-15
534162.300.00107.72J-11
534162.300.00107.72J-12
535162.300.00107.67J-10
536162.300.00107.49J-6
537162.300.00107.42J-1
537162.300.00107.38J-5
538162.300.00107.32J-17
538162.300.00107.30J-7
538162.300.00107.29J-4
538162.300.00107.29J-16
538162.300.00107.28J-2
539162.300.00107.22J-18
540162.300.00107.16J-3
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Pipe Table
Maximum Pressure

Commercial Plaza - 5100 Kanata Avenue

Flow
(L/s)

Velocity
(m/s)

Hydraulic 
Grade 
(Stop)
(m)

Hydraulic 
Grade 
(Start)

(m)

Hazen-Williams 
C

MaterialDiameter
(mm)

Length 
(Scaled)

(m)

Label

0.000.00162.30162.30110.0PVC20451.3P-1
0.000.00162.30162.30100.0PVC1559.3P-2
0.000.00162.30162.30100.0PVC1555.8P-4
0.000.00162.30162.30100.0PVC15570.6P-5
0.000.00162.30162.30100.0PVC15530.7P-6
0.000.00162.30162.30100.0PVC15520.9P-7
0.000.00162.30162.30110.0PVC20419.8P-8
0.000.00162.30162.30100.0PVC15530.7P-10
0.000.00162.30162.30100.0PVC1554.5P-11
0.000.00162.30162.30100.0PVC15533.3P-12
0.000.00162.30162.30100.0PVC15533.4P-13
0.000.00162.30162.30100.0PVC5011.9P-14
0.000.00162.30162.30120.0PVC39395.1P-15
0.000.00162.30162.30120.0PVC60024.9P-16
0.000.00162.30162.30120.0PVC60093.8P-17
0.000.00162.30162.30100.0PVC1553.8P-18
0.000.00162.30162.30100.0PVC15510.9P-19
0.000.00162.30162.30100.0PVC1555.7P-20
0.000.00162.30162.30100.0PVC15528.5P-21
0.000.00162.30162.30100.0PVC15535.9P-22
0.000.00162.30162.30100.0PVC1556.6P-23
0.000.00162.30162.30120.0PVC39391.8P-24
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 Appendix C1 
Sanitary Sewer Walden Village 
Subdivision Design Documents and 
Drawings (Prepared by IBI, 2001) 
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 Appendix C2 
Block 111 Sanitary Sewer Design Sheet 
(prepared by JLR, 2016)



Printed: 2016-05-16 at 11:52 AM

SANITARY  SEWER  DESIGN  SHEET 

Designed by: H.M

Reviewed by: L.D.

 SING. HOUSING 3.4 pers/unit q = 275 L/cap/day

MULT. HOUSING 2.7 pers/unit I = 0.280 L/s/ha

Manning's Coeff. N = 0.013 Comm. 50000 L/ha/day

NUMBER OF UNITS CUMULATIVE PEAKING POPUL. CUMM. COMM. PEAK EXTR. PEAK DES. SEWER DATA RESIDUAL
STREET SING. MULT. AREA  POPUL. AREA FACTOR FLOW AREA AREA FLOW FLOW FLOW DIA. SLOPE CAPAC. VEL. LENGTH CAP. Center Obvert Invert Cover Center Obvert Obvert Invert Cover

FROM TO ha peop. ha l/s ha ha l/s l/s l/s mm % l/s m/s m l/s Line Line Drop

Future Commercial Site Stub1 1.53 1.53 1.33 0.43 1.76

Institutional Site Stub1 157 1.70 4.00 2.00 0.48 2.48

Broughton Street Stub1 EX. 37A 157 1.70 4.00 2.00 1.53 1.33 0.91 4.24 200 0.41 21.9 0.68 32.00 17.67 107.19 104.05 103.85 3.14 107.23 103.92 103.72 3.31

103.92 103.72

Block 110 Stub2 EX. 38A 1028 2.57 4.00 16.86 0.00 0.00 0.72 17.58 250 0.25 31.0 0.61 11.00 13.44 107.10 99.75 99.50 7.35 106.99 99.72 99.47 7.27

99.72 99.47

Legend:

= Block 110 residential lands sanitary peak flow as per Walden Village Sanitary 

Sewer Design Sheet prepared by IBI (formerly CCL), dated May 2001

M.H. Number
UPSTREAM DOWNSTREAM

5100 Kanata Avenue
URBANDALE CORPORATION

CITY OF OTTAWA
JLR No. 23405-01

Dated: May 2016

BLOCK 111

RESIDENTIAL COMMERICAL/INSTITUTIONAL

Ex.37A OBV/INV (N):

Ex.38A OBV/INV (E):

= sanitary peak flow as per Sanitary Sewer Design Sheet for Ottawa Retirement 

Residence prepared by SCS Consulting Group Ltd. dated May 2016

V:\16761.LD\DESIGN\Final Stm San Design Sheets\23405-01_STM  SAN DES SHEETS - Rev May 2016.xlsx
Page 1 of 1

Sheet Name: PRINT SANITARY
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 Appendix C3 
Sanitary Sewer Hawthorn Retirement 
Residence (Prepared by SCS Group, 
2016) 
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 Appendix C4 
Commercial Plaza Sanitary Sewer 
Design Sheet 

 
  



Printed: 3/12/2019 at 9:44 AM

SANITARY SEWER DESIGN SHEET

Commercial Flow = 28,000 L / ha / day* Per SCS consulting group retirement residence design dated August 2016

Comm. Peaking Factor = 1.5 Building Service Laterals Designed by:      R.M.

Infiltration = 0.33 L / s / ha Checked by:      A.W.

0.013 Date: March 2019

*Assuming 12 hrs/day operation

CUMM. PEAK** CUMM. PEAK SEWER DATA RESIDUAL

AREA AREA FLOW AREA AREA EXTR. DIA. SLOPE CAPAC. VEL. LENGTH CAP. Center Obvert Invert Cover Center Obvert Obvert Invert Cover

FROM TO ha ha l/s ha ha l/s mm % l/s m/s m l/s Line Line Drop

Building A MH 10 0.34 0.34 0.33 0.34 0.34 0.11 0.45 150 3.00 27.5 1.51 5.4 27.08 108.15 105.87 105.72 2.28 107.86 0.00 105.71 105.56 2.15

MH 10 MH 20 0.34 0.33 0.00 0.34 0.11 0.45 200 1.00 34.2 1.06 51.1 33.77 107.86 105.71 105.50 2.15 107.31 105.20 104.99 2.11

Building E MH 20 0.32 0.32 0.31 0.32 0.32 0.11 0.42 150 3.00 27.5 1.51 9.0 27.11 107.82 105.52 105.37 2.30 107.31 0.05 105.25 105.10 2.06

MH 20 MH 30 0.67 0.65 0.00 0.67 0.22 0.87 200 0.35 20.2 0.62 25.1 19.38 107.31 105.20 104.99 2.11 107.39 0.06 105.11 104.91 2.28

MH30 MH 40 0.67 0.65 0.00 0.67 0.22 0.87 200 0.35 20.2 0.62 16.6 19.38 107.39 105.05 104.85 2.34 107.23 0.03 104.99 104.79 2.24

Building D MH 50 0.63 0.63 0.61 0.63 0.63 0.21 0.82 150 3.00 27.5 1.51 9.9 26.68 107.72 105.42 105.27 2.30 107.27 0.02 105.12 104.97 2.15

MH 50 MH 40 0.63 0.61 0.00 0.63 0.21 0.82 200 0.37 20.7 0.64 21.8 19.90 107.27 105.10 104.90 2.17 107.23 0.06 105.02 104.82 2.21

MH 40 MH 70 1.30 1.26 0.00 1.30 0.43 1.69 200 0.35 20.2 0.62 65.6 18.55 107.23 104.96 104.76 2.27 107.25 0.06 104.73 104.53 2.52

Building B MH 70 0.22 0.22 0.21 0.22 0.22 0.07 0.28 150 3.00 27.5 1.51 9.6 27.22 107.67 105.37 105.22 2.30 107.25 0.41 105.08 104.93 2.17

MH 70 EX. MH 4A 1.52 1.47 0.00 1.52 0.50 1.97 200 0.35 20.2 0.62 36.6 18.27 107.25 104.67 104.47 2.58 106.81 104.54 104.34 2.27

Building C EX. MH 4A 0.14 0.14 0.13 0.14 0.14 0.04 0.18 150 5.72 38.0 2.08 11.8 37.82 107.72 105.42 105.27 2.30 106.81 0.20 104.75 104.59 2.06

EX. MH 4A MH EX. 1.65 1.60 0.00 1.65 0.54 2.15 200 0.39 21.4 0.66 106.81 104.54 104.34

** 12 hrs/day operation assumed , Peak flow = 28 000 l/ha/day x Cumulative Area x Peaking Factor x 24hrs/12rs/(86,400 s/day)

 Urbandale Commercial Plaza
5100 Kanata Ave.
JLR No. 23405-003.1

Manning's Coeff. N =

M.H. #

INSTITUTIONAL / COMMERICAL INFILTRATION

PEAK DES.
l/s

UPSTREAM DOWNSTREAM

V:\23000\23405-003.1 - KNL Commercial Block 111 (South Portion)\Design\Civil\Design sheets\SAN DES SHEET - Mar 2019 Rev.xls
Page 1 of 1

Sheet Name: PRINT SANITARY
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 Appendix D1 
Storm Sewer Walden Village 
Subdivision Design Documents and 
Drawings (prepared by IBI, 2001)
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 Appendix D2 
Block 111 Storm Sewer Design Sheet 
(prepared by JLR, 2016)



Printed: 2016-09-21 at 3:59 PM

STORM SEWER DESIGN SHEET
1: 5 YEAR 

Designed by:  H.M.

Checked by:  L.D.

Manning's Coefficient  n = 0.013

IDF  CURVE   = 5 year

In Pipe Residual

Total Cum. Inlet Flow Cum. 5 Yr Peak Pipe Capacity

STREET Area Area Time Time 2.78AR 2.78AR Intensity Flow Dia Slope Q full V full Length Qcap - Qd Center Obvert Invert Cover Center Drop Obvert Invert Cover

FROM TO (ha) (ha) (min.) (min.) (mm/hr) (L/s) (mm) (%) (L/s) (m/s) (m) (L/s) Line Line

Block 111 (Institutional & Commercial Sites) Stub 3.18 3.18 13.31 0.02 6.42 6.42 89.43 575.00

13.33

Block 110 Stub 104A 0.00 3.18 13.33 0.15 0.00 6.42 89.43 575.00 750 0.34 677.2 1.48 13.60 102.2 107.09 101.49 100.73 5.60 107.00 101.45 100.68 5.55

Block 110 104A 104 1.00 1.00 4.18 13.49 0.88 2.09 8.51 88.79 756.00 825 0.38 923.1 1.67 88.50 167.1 107.00 101.45 100.61 5.55 107.00 0.06 101.11 100.27 5.89

Broughton Street 104 EX38 1.57 1.57 5.75 14.37 0.13 3.27 11.78 85.66 1009.08 900 0.39 1179.4 1.80 14.30 170.3 107.00 101.05 100.14 5.95 106.99 100.99 100.08 6.00

14.50

100.99 100.08

Legend:

= Block 110 residential lands as per Walden Village Storm Drainage Area Plan prepared by 

CCL Dated May 25, 2002

Date:   Sept 2016

BLOCK 111
5110 Kanata Avenue

URBANDALE CORPORATION
CITY OF OTTAWA

JLR NO. 23405-01

M.H. Number

5 YR PEAK FLOW COMPUTATION UPSTREAM

0.75 0.80

DOWNSTREAMDRAINAGE AREAS SEWER DATA

EX.38 OBV/INV (E.)

= 1:5 yr storm peak flow as per Storm Sewer Design Sheet for Ottawa Retirement Residence 

prepared by SCS Consulting Group Ltd. dated May 2016

P:\23000\23405-01.LD\DESIGN\Civil\Design Sheets\23405-01_STM  SAN DES SHEETS - Rev Sept 2016.xlsx
Page 1 of 1

Sheet Name: PRINT STORM - 5 YR
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 Appendix D3 
Hawthorn Retirement Residence Storm 
Sewer Design (Prepared by SCS 
Group, 2016)  

  







Servicing Report 
Commercial Plaza 
5100 Kanata Avenue 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendix D4 
Commercial Plaza Stormwater 
Management Calculations



J.L. RICHARDS & ASSOCIATES LIMITED March 2018

2 Yr 100 Yr (1)

Building A hard 0.041 0.90 0.037 1.00 0.041
soft 0.000 0.20 0.000 0.25 0.000

0.041 subtotal 0.037 0.90 0.041 1.00
Building E hard 0.053 0.90 0.048 1.00 0.053

soft 0.000 0.20 0.000 0.25 0.000
0.053 subtotal 0.048 0.90 0.053 1.00

CB 508 hard 0.008 0.90 0.007 1.00 0.008
soft 0.007 0.20 0.001 0.25 0.002

0.015 subtotal 0.009 0.57 0.010 0.65
CB 509 hard 0.006 0.90 0.005 1.00 0.006

soft 0.009 0.20 0.002 0.25 0.002
0.015 subtotal 0.007 0.48 0.008 0.55

CBMH 510 hard 0.070 0.90 0.063 1.00 0.070
soft 0.007 0.20 0.001 0.25 0.002

0.077 subtotal 0.064 0.84 0.072 0.93
CB 519/CB520 hard 0.038 0.90 0.034 1.00 0.038

soft 0.005 0.20 0.001 0.25 0.001
0.043 subtotal 0.035 0.82 0.039 0.91

CB 521 hard 0.057 0.90 0.051 1.00 0.057

soft 0.017 0.20 0.003 0.25 0.004
0.074 subtotal 0.055 0.74 0.061 0.83

CBMH 522 hard 0.126 0.90 0.113 1.00 0.126
soft 0.005 0.20 0.001 0.25 0.001

0.131 subtotal 0.114 0.87 0.127 0.97
CB 530 hard 0.075 0.90 0.068 1.00 0.075

soft 0.000 0.20 0.000 0.25 0.000
0.075 subtotal 0.068 0.90 0.075 1.00

CB 531 hard 0.064 0.90 0.058 1.00 0.064
soft 0.000 0.20 0.000 0.25 0.000

0.064 subtotal 0.058 0.90 0.064 1.00
CB 540 hard 0.058 0.90 0.052 1.00 0.058

soft 0.000 0.20 0.000 0.25 0.000
0.058 subtotal 0.052 0.90 0.058 1.00

CB 541 hard 0.043 0.90 0.039 1.00 0.043
soft 0.000 0.20 0.000 0.25 0.000

0.043 subtotal 0.039 0.90 0.043 1.00 0.69 0.85 0.95
Building D hard 0.106 0.90 0.095 1.00 0.106

soft 0.000 0.20 0.000 0.25 0.000
0.106 subtotal 0.095 0.90 0.106 1.00 0.11 0.900 1.00

CB 552 hard 0.074 0.90 0.067 1.00 0.074
soft 0.011 0.20 0.002 0.25 0.003

0.085 subtotal 0.069 0.81 0.077 0.90 0.09 0.81 0.90
CBMH 570 hard 0.122 0.90 0.110 1.00 0.122

soft 0.025 0.20 0.005 0.25 0.006
0.147 subtotal 0.115 0.78 0.128 0.87

CBMH 571 hard 0.176 0.90 0.158 1.00 0.176
soft 0.010 0.20 0.002 0.25 0.003

0.186 subtotal 0.160 0.86 0.179 0.96 0.33 0.83 0.92
CB 572 hard 0.016 0.90 0.014 1.00 0.016

soft 0.037 0.20 0.007 0.25 0.009
0.053 subtotal 0.022 0.41 0.025 0.48 0.05 0.41 0.48

CB 573 hard 0.003 0.90 0.003 1.00 0.003
soft 0.005 0.20 0.001 0.25 0.001

0.008 subtotal 0.004 0.46 0.004 0.53 0.01 0.46 0.53
Building B hard 0.095 0.90 0.086 1.00 0.095

soft 0.000 0.20 0.000 0.25 0.000
0.095 subtotal 0.086 0.90 0.095 1.00 0.10 0.900 1.00

Building C hard 0.085 0.90 0.077 1.00 0.085
soft 0.000 0.20 0.000 0.25 0.000

0.085 subtotal 0.077 0.90 0.085 1.00 0.09 0.900 1.00
CB 580 hard 0.028 0.90 0.025 1.00 0.028

soft 0.022 0.20 0.004 0.25 0.006
0.050 subtotal 0.030 0.59 0.034 0.67 0.05 0.59 0.67

Waldon Village hard 0.011 0.90 0.010 1.00 0.011
(uncontrolled) soft 0.033 0.20 0.007 0.25 0.008

0.044 subtotal 0.016 0.37 0.019 0.43
Waldon Village 2 hard 0.000 0.90 0.000 1.00 0.000

(uncontrolled) soft 0.018 0.20 0.004 0.25 0.005
0.018 subtotal 0.004 0.20 0.005 0.25 0.06 0.32 0.38

Retirement 
Residence

hard 0.012 0.90 0.011 1.00 0.012

(uncontrolled) soft 0.022 0.20 0.004 0.25 0.006
0.034 subtotal 0.015 0.45 0.018 0.51 0.03 0.45 0.51

GFR 1 hard 0.003 0.90 0.003 1.00 0.003
(uncontrolled) soft 0.025 0.20 0.005 0.25 0.006

0.028 subtotal 0.008 0.28 0.009 0.33 0.03 0.28 0.33
Kanata Ave. hard 0.005 0.90 0.005 1.00 0.005

(uncontrolled) soft 0.017 0.20 0.003 0.25 0.004
0.022 subtotal 0.008 0.36 0.009 0.42 0.02 0.36 0.42

Total 1.6500
Notes: (1)  Runoff coefficient for soft surfaces increased by 25% for 100-yr storm calculations

URBANDALE CORPORATION
5100 KANATA AVE. - COMMERCIAL BLOCK PLAZA

CITY OF OTTAWA

RUNOFF COEFFICIENTS FOR SUBCATCHMENT AREAS

Total 
Area
(ha)

Weighted Runoff 
CoefficientRunoff 

Coefficient, C
Weighted Runoff 

coefficient

Subcatchment 
Area

Surface 
Description

Surface Area 
(ha)

Total Area, A 
(ha) A x C

Runoff 
Coefficient, C

A x C
Total 
A x C

Area # 9 
Uncontrolled

Retirement
Residence

Golbourn 
Forced Road

Kanata Ave.

Area # 6
Rooftop Control

Area # 7
Rooftop Control

Area # 8
ICD 80

Walden Village
 Residential Rear 

Yards

Area # 1
ICD 53

Area # 2
 Rooftop Control

Area # 3 ICD 52

Area # 4
ICD 71

Area # 5
ICD 72

Total 
A x C

Weighted 
Runoff 

coefficient

2 Yr 100 Yr

Flow 
Allocations
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JLR No. 23405-003.1

Summary of allocated areas outletting uncontrolled offsite:

Total Area C factor C factor Q2 with Tc Q5 with Tc Q100 with Tc 

(ha.) 2-Yr/5-Yr 100-Yr 10 min (L/s) 10 min (L/s) 10 min (L/s)

Retirement Residence (1) 0.03 0.62 0.78 3.97 5.39 11.54

Kanata Avenue 0.07 0.20 0.25 2.99 4.06 8.69

Walden Village Residential Rear Yards (2) 0.12 0.55 0.69 14.09 19.12 40.95

Total 0.22 21.05 28.56 61.18

Notes: 

(1) As per August 2016 retirement residence design prepared by SCS Consulting Group.

(2) As per 2001 Walden Village subdivision design prepared by IBI (Formerly CCL).

Summary of proposed areas outletting uncontrolled offsite:

Total Area C factor C factor Q2 with Tc Q5 with Tc Q100 with Tc 

(ha.) 2-Yr/5-Yr 100-Yr 10 min (L/s) 10 min (L/s) 10 min (L/s)

Retirement Residence 0.034 0.45 0.51 3.25 4.40 8.69

Kanata Avenue 0.022 0.36 0.42 1.69 2.29 4.59

Goulbourn Forced Road 0.028 0.28 0.33 1.64 2.23 4.59

Walden Village Residential Rear Yards 0.062 0.32 0.38 4.25 5.76 11.68

Total 0.146 10.82 14.68 29.55

Minor system allocation for proposed Commercial Plaza = 139.70 L/s

(As per September 2016 Servicing report prepared by JLR)

Uncontrolled Peak Flow to Goulbourn Forced Road = 2.23 L/s

 

Revised Release Rate for Commercial Plaza = 137.47 L/s

Summary:  Areas outletting to proposed minor system:
1:100 Yr Rest.

C factor C factor Q2 with Tc Q100 with Tc Restricted

2-Yr 100-Yr 10 min (L/s) 10 min (L/s) Flow (L/s)

1 MH 530 - ICD 53 0.689 0.85 0.95 124.93 323.40 74.0 Custom ICD 131 mm Ø

2 Building D 0.106 0.90 1.00 20.37 52.62 7.7 Zurn Control-Flo Roof Drain

3 CB 552 - ICD 52 0.085 0.81 0.90 14.69 38.10 4.0 50 VHV-1

4 CBMH 571 - ICD 71 0.333 0.83 0.92 58.76 152.27 18.0 Custom ICD 66 mm Ø

5 CB 572 - ICD 72 0.053 0.41 0.48 4.65 12.53 4.0 50 VHV-1

6 Building B 0.095 0.90 1.00 18.26 47.16 7.7 Zurn Control-Flo Roof Drain

7 Building C 0.085 0.90 1.00 16.33 42.19 6.5 Zurn Control-Flo Roof Drain

8 CB 580 - ICD 80 0.050 0.59 0.67 6.32 16.63 13.0 100 VHV-1

9 CB 573 0.008 0.46 0.53 0.79 2.11 2.11 *Uncontrolled flow

Total 1.504 265.10 687.01 137.04

1 MH 530 - ICD 53
Area 0.689 Release Rate: 74.0 L/s

C-Factor 1:2Yr 0.85

Minimum storage volume requirement = 211.90 m3 (refer to Model M1 in Appendix 'D7' for SWMHYMO results )

Surface Storage: CB 521 1.61 m3

CBMH 522 25.18 m3

CB 530 23.57 m3

CB 531 5.85 m3

CB 540 2.23 m3

CB 541 3.38 m3

Underground Pipe Storage (including MHs):

150.54 m3 (refer to Model M1 in Appendix 'D7' for stage - storage calculations)

Total Storage Volume: 212.36 m3

*Minimum storage volume requirement met by the design

(MH520-530, CB531-1050øST, CB541-540, CB540-1050øST, CBMH522-
MH520, CB521-CBMH522, MH511-520, CBMH510-MH511, MH510-511)

Urbandale Commercial Plaza 
5100 Kanata Ave.

JLR No. 23405-003.1

STORMWATER MANAGEMENT CALCULATIONS

ICD Type

Drainage Area Design Flow

Area No.

Uncontrolled Outlet

Uncontrolled Outlet

Allocated Peak Flow

Proposed Peak Flow

Total Area
Type or ID. No.
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JLR No. 23405-003.1

Urbandale Commercial Plaza 
5100 Kanata Ave.

JLR No. 23405-003.1

STORMWATER MANAGEMENT CALCULATIONS

2 Building D Assumed Rooftop Properties:

Total Area Roof = 0.1060 ha

Unusable roof (20%) = 0.0212 ha

Usable roof (80%) = 0.0848 ha

Depth of Storage = 0.127 m

Rooftop Volume Assuming Sloped Roof (m3)  = Usable rooftop area (m2) x storage depth (m)/3 

Rooftop Volume (m3) = 848 m² x 0.127 m / 3

Rooftop Volume (m3) = 35.9 m3

Controlled roof release rate = 1.29 l/s roof drain x 6 Zurn Control-Flo units  (102 mm Rise)

Total controlled roof release rate = 7.74 L/s

Rooftop Area = 0.106

C-Factor (1:2 year) = 0.90

C-Factor (1:100 year) = 1.00

Time Intensity Qp Qp Qp Max Volume Intensity Qp Qp Qp Max Volume

(min) 1:2 Yr roof drain stored Requirement 1:100 Yr roof drain stored Requirement

(mm/hr) (L/s) (L/s) (L/s) (m3) (mm/hr) (L/s) (L/s) (L/s) (m3)

10 76.81 20.37 7.74 12.63 7.58 178.56 52.62 7.74 44.88 26.93

15 61.77 16.38 7.74 8.64 7.78 142.89 42.11 7.74 34.37 30.93

20 52.03 13.80 7.74 6.06 7.27 119.95 35.35 7.74 27.61 33.13

25 45.17 11.98 7.74 4.24 6.36 103.85 30.60 7.74 22.86 34.29

30 40.04 10.62 7.74 2.88 5.18 91.87 27.07 7.74 19.33 34.80

35 36.06 9.56 7.74 1.82 3.83 82.58 24.33 7.74 16.59 34.85

40 32.86 8.72 7.74 0.98 2.34 75.15 22.14 7.74 14.40 34.57

45 30.24 8.02 7.74 0.28 0.76 69.05 20.35 7.74 12.61 34.04

50 28.04 7.44 7.74 N/A N/A 63.95 18.85 7.74 11.11 33.32

Minimum roof storage volume requirement = 34.85 m3

Roof storage volume provided by design = 35.90 m3

*Minimum storage volume requirement met by the design

3 CB 552 - ICD 52
Area 0.085 Release Rate: 4.0 L/s

C-Factor 1:2Yr 0.81

C-Factor 1:100 Yr 0.90

Time Intensity Qp Qp Qp Max Volume Intensity Qp Qp Qp Max Volume

(min) 1:2 Yr 1:2 Yr ICD stored Requirement 1:100 Yr 1:100 Yr ICD stored Requirement

(mm/hr) (L/s) (L/s) (L/s) (m3) (mm/hr) (L/s) (L/s) (L/s) (m3)

10 76.81 14.69 4.00 10.69 6.41 178.56 38.10 4.00 34.10 20.46

15 61.77 11.81 4.00 7.81 7.03 142.89 30.49 4.00 26.49 23.84

20 52.03 9.95 4.00 5.95 7.14 119.95 25.59 4.00 21.59 25.91

25 45.17 8.64 4.00 4.64 6.96 103.85 22.16 4.00 18.16 27.24

30 40.04 7.66 4.00 3.66 6.59 91.87 19.60 4.00 15.60 28.08

35 36.06 6.90 4.00 2.90 6.08 82.58 17.62 4.00 13.62 28.60

40 32.86 6.29 4.00 2.29 5.49 75.15 16.03 4.00 12.03 28.88

45 30.24 5.78 4.00 1.78 4.82 69.05 14.73 4.00 10.73 28.98

50 28.04 5.36 4.00 1.36 4.09 63.95 13.65 4.00 9.65 28.94

55 26.17 5.01 4.00 1.01 3.32 59.62 12.72 4.00 8.72 28.78

60 24.56 4.70 4.00 0.70 2.51 55.89 11.93 4.00 7.93 28.53

Minimum storage volume requirement = 28.98 m3

Surface Storage: CB 552 35.70 m3

*Minimum storage volume requirement met by the design

4 CBMH 571 - ICD 71 
Area 0.333 Release Rate: 18.0 L/s

C-Factor 1:2Yr 0.83

Minimum storage volume requirement = 138.40 m3 (refer to Model M3 in Appendix 'D7' for SWMHYMO results )

Surface Storage: CBMH571 71.97 m3

CBMH570 26.44 m3

Underground Pipe Storage (including MHs): CBMH570 - CBMH571 48.48 m3 (refer to Model M3 in Appendix 'D7' for stage - storage calculations)

Total Storage Volume: 146.89 m3

*Minimum storage volume requirement met by the design

SWM Calculations 2 Printed on 3/20/2019 at 10:15 AM



JLR No. 23405-003.1

Urbandale Commercial Plaza 
5100 Kanata Ave.

JLR No. 23405-003.1

STORMWATER MANAGEMENT CALCULATIONS
5 CB 572 - ICD 72 

Area 0.053 Release Rate: 4.0 L/s

C-Factor 1:2Yr 0.41

C-Factor 1:100 Yr 0.48

Time Intensity Qp Qp Qp Max Volume Intensity Qp Qp Qp Max Volume

(min) 1:2 Yr 1:2 Yr ICD stored Requirement 1:100 Yr 1:100 Yr ICD stored Requirement

(mm/hr) (L/s) (L/s) (L/s) (m3) (mm/hr) (L/s) (L/s) (L/s) (m3)

10 76.81 4.65 4.00 0.65 0.39 178.56 12.53 4.00 8.53 5.12

15 61.77 3.74 4.00 N/A N/A 142.89 10.03 4.00 6.03 5.43

20 52.03 3.15 4.00 N/A N/A 119.95 8.42 4.00 4.42 5.30

25 45.17 2.74 4.00 N/A N/A 103.85 7.29 4.00 3.29 4.93

30 40.04 2.43 4.00 N/A N/A 91.87 6.45 4.00 2.45 4.41

35 36.06 2.19 4.00 N/A N/A 82.58 5.80 4.00 1.80 3.77

40 32.86 1.99 4.00 N/A N/A 75.15 5.27 4.00 1.27 3.06

45 30.24 1.83 4.00 N/A N/A 69.05 4.85 4.00 0.85 2.29

50 28.04 1.70 4.00 N/A N/A 63.95 4.49 4.00 0.49 1.47

55 26.17 1.59 4.00 N/A N/A 59.62 4.19 4.00 0.19 0.61

Minimum storage volume requirement = 5.43 m3

Surface Storage: CB572 9.28 m3

*Minimum storage volume requirement met by the design

6 Building B Assumed Rooftop Properties:

Total Area Roof = 0.0950 ha

Unusable roof (20%) = 0.0190 ha

Usable roof (80%) = 0.0760 ha

Depth of Storage = 0.127 m

Rooftop Volume Assuming Sloped Roof (m3)  = Usable rooftop area (m2) x storage depth (m)/3 

Rooftop Volume (m3) = 760 m² x 0.127 m / 3

Rooftop Volume (m3) = 32.2 m3

Controlled roof release rate = 1.29 l/s roof drain x 6 Zurn Control-Flo units  (102 mm Rise)

Total controlled roof release rate = 7.74 L/s

Rooftop Area = 0.095

C-Factor (1:2 year) = 0.90

C-Factor (1:100 year) = 1.00

Time Intensity Qp Qp Qp Max Volume Intensity Qp Qp Qp Max Volume

(min) 1:2 Yr roof drain stored Requirement 1:100 Yr roof drain stored Requirement

(mm/hr) (L/s) (L/s) (L/s) (m3) (mm/hr) (L/s) (L/s) (L/s) (m3)

10 76.81 18.26 7.74 10.52 6.31 178.56 47.16 7.74 39.42 23.65

15 61.77 14.68 7.74 6.94 6.25 142.89 37.74 7.74 30.00 27.00

20 52.03 12.37 7.74 4.63 5.55 119.95 31.68 7.74 23.94 28.73

25 45.17 10.74 7.74 3.00 4.49 103.85 27.43 7.74 19.69 29.53

30 40.04 9.52 7.74 1.78 3.20 91.87 24.26 7.74 16.52 29.74

35 36.06 8.57 7.74 0.83 1.74 82.58 21.81 7.74 14.07 29.54

40 32.86 7.81 7.74 0.07 0.17 75.15 19.85 7.74 12.11 29.05

45 30.24 7.19 7.74 N/A N/A 69.05 18.24 7.74 10.50 28.34

50 28.04 6.67 7.74 N/A N/A 63.95 16.89 7.74 9.15 27.45

55 26.17 6.22 7.74 N/A N/A 59.62 15.75 7.74 8.01 26.42

Minimum roof storage volume requirement = 29.74 m3

Roof storage volume provided by design = 32.17 m3

*Minimum storage volume requirement met by the design
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JLR No. 23405-003.1

Urbandale Commercial Plaza 
5100 Kanata Ave.

JLR No. 23405-003.1

STORMWATER MANAGEMENT CALCULATIONS

7 Building C Assumed Rooftop Properties:

Total Area Roof = 0.0850 ha

Unusable roof (20%) = 0.0170 ha

Usable roof (80%) = 0.0680 ha

Depth of Storage = 0.127 m

Rooftop Volume Assuming Sloped Roof (m3)  = Usable rooftop area (m2) x storage depth (m)/3 

Rooftop Volume (m3) = 680 m² x 0.127 m / 3

Rooftop Volume (m3) = 28.8 m3

Controlled roof release rate = 1.29 l/s roof drain x 5 Zurn Control-Flo units  (102 mm Rise)

Total controlled roof release rate 6.45 L/s

Rooftop Area = 0.085

C-Factor (1:2 year) = 0.90

C-Factor (1:100 year) = 1.00

Time Intensity Qp Qp Qp Max Volume Intensity Qp Qp Qp Max Volume

(min) 1:2 Yr roof drain stored Requirement 1:100 Yr roof drain stored Requirement

(mm/hr) (L/s) (L/s) (L/s) (m3) (mm/hr) (L/s) (L/s) (L/s) (m3)

10 76.81 16.33 6.45 9.88 5.93 178.56 42.19 6.45 35.74 21.45

15 61.77 13.14 6.45 6.69 6.02 142.89 33.77 6.45 27.32 24.58

20 52.03 11.07 6.45 4.62 5.54 119.95 28.34 6.45 21.89 26.27

25 45.17 9.61 6.45 3.16 4.73 103.85 24.54 6.45 18.09 27.13

30 40.04 8.52 6.45 2.07 3.72 91.87 21.71 6.45 15.26 27.47

35 36.06 7.67 6.45 1.22 2.56 82.58 19.51 6.45 13.06 27.43

40 32.86 6.99 6.45 0.54 1.29 75.15 17.76 6.45 11.31 27.14

45 30.24 6.43 6.45 N/A N/A 69.05 16.32 6.45 9.87 26.64

50 28.04 5.96 6.45 N/A N/A 63.95 15.11 6.45 8.66 25.99

Minimum roof storage volume requirement = 27.47 m3

Roof storage volume provided by design = 28.79 m3

*Minimum storage volume requirement met by the design

8 CB 580 - ICD 80
Area 0.05 Release Rate: 13.0 L/s

C-Factor 1:2Yr 0.59

C-Factor 1:100 Yr 0.67

Time Intensity Qp Qp Qp Max Volume Intensity Qp Qp Qp Max Volume

(min) 1:2 Yr ICD stored Requirement 1:100 Yr ICD stored Requirement

(mm/hr) (L/s) (L/s) (L/s) (m3) (mm/hr) (L/s) (L/s) (L/s) (m3)

10 76.81 6.32 13.00 N/A N/A 178.56 16.63 13.00 3.63 2.18

15 61.77 5.08 13.00 N/A N/A 142.89 13.31 13.00 0.31 0.28

20 52.03 4.28 13.00 N/A N/A 119.95 11.17 13.00 N/A N/A

25 45.17 3.72 13.00 N/A N/A 103.85 9.67 13.00 N/A N/A

30 40.04 3.30 13.00 N/A N/A 91.87 8.56 13.00 N/A N/A

35 36.06 2.97 13.00 N/A N/A 82.58 7.69 13.00 N/A N/A

40 32.86 2.70 13.00 N/A N/A 75.15 7.00 13.00 N/A N/A

Minimum storage volume requirement = 2.18 m3

Surface Storage: CB 580 4.35 m3

*Minimum storage volume requirement met by the design

9 CB 573
Area 0.008 2.1 L/s

C-Factor 1:2Yr 0.46

C-Factor 1:100 Yr 0.53

Time Intensity Qp Qp Qp Max Volume Intensity Qp Qp Qp Max Volume

(min) 1:2 Yr ICD stored Requirement 1:100 Yr ICD stored Requirement

(mm/hr) (L/s) (L/s) (L/s) (m3) (mm/hr) (L/s) (L/s) (L/s) (m3)

10 76.81 0.79 N/A N/A N/A 178.56 2.11 N/A N/A N/A

15 61.77 0.64 N/A N/A N/A 142.89 1.69 N/A N/A N/A

20 52.03 0.54 N/A N/A N/A 119.95 1.42 N/A N/A N/A

25 45.17 0.46 N/A N/A N/A 103.85 1.23 N/A N/A N/A

30 40.04 0.41 N/A N/A N/A 91.87 1.09 N/A N/A N/A

35 36.06 0.37 N/A N/A N/A 82.58 0.98 N/A N/A N/A

40 32.86 0.34 N/A N/A N/A 75.15 0.89 N/A N/A N/A

Uncontrolled Release Rate:

SWM Calculations 4 Printed on 3/20/2019 at 10:15 AM



ICD #
Qr 

(L/s)
Outlet Diameter 

(mm)
Outlet Invert Elv. 

(m)
Top of Grate Elv.

 (m)
Max Ponding Elv.

(m)
Design Head

(m)
Hydrovex

MH 530 - ICD 53 74.0 525 103.03 107.45 107.20 4.10 Custom ICD 131 mm Ø

CB 552 - ICD 52 4.0 200 104.75 107.05 107.35 2.60 50 VHV-1

CBMH 571 - ICD 71 18.0 250 103.48 107.00 107.30 3.79 Custom ICD 66 mm Ø

CB 572 - ICD 72 4.0 200 103.76 107.30 107.25 3.49 50 VHV-1

CB 580 - ICD 80 13.0 200 104.40 106.70 107.00 2.60 100 VHV-1

5100 Kanata Ave.
Urbandale Commercial Plaza 

INLET CONTROL DEVICE (ICD) TABLE

JLR No. 23405-003.1

ICD TABLE



J.L. RICHARDS & ASSOCIATES LIMITED 3/5/2019

JLR No.: 23405-003 Notes: Values in blue are user variables
Project: Commercial Plaza - 5100 Kanata Ave Values in red are calculated
Date: Cells highlighted in Yellow reveal a condition not met.
Revised:
Designed by: AW
Checked by: GF User Notes: Temporary ICD used to control flow in storm sewer until all facilities 

are installed.

Qall (L/s)
Outlet Pipe 
Dia. (mm) Invert (m) 1:100 (m)

Orifice 
Radius (m) Head (m)

74.00 525 103.030 107.200 0.066 4.104

h= 4.104 Head (m) (input value calculated above)
C= 0.61 Coefficient of Discharge
D= 0.131 Diameter (m)
g= 9.81 Gravity (9.81 m/s2)

A= 0.01352 Area of Flow (m2) Radius = 0.066 m One side = 0.116 m
Diameter = 0.131 m = 116 mm

Q= 0.074 Discharge (m3/s) = 131 mm
74.00 Discharge (L/s) = 5.17 in

November 8, 2017

ORIFICE SIZING FOR TEMPORARY STORM SEWER ICD

Circular Orifice Square Orifice

Solving for 'Q' Solving for 'r' (radius of pipe)

MH 530 - ICD 53

March 5, 2019

Q CA gh 2
r

Q

C gh


 2

V:\23000\23405-003.1 - KNL Commercial Block 111 (South Portion)\Design\Civil\SWM\SWMHYMO\3. May 2018\Orifice Equation_May2018.xlsOrifice Equation_May2018.xls



J.L. RICHARDS & ASSOCIATES LIMITED 3/5/2019

JLR No.: 23405-003 Notes: Values in blue are user variables
Project: Commercial Plaza - 5100 Kanata Ave Values in red are calculated
Date: Cells highlighted in Yellow reveal a condition not met.
Revised:
Designed by: AW
Checked by: GF User Notes: Temporary ICD used to control flow in storm sewer until all facilities 

are installed.

Qall (L/s)
Outlet Pipe 
Dia. (mm) Invert (m) 1:100 (m)

Orifice 
Radius (m) Head (m)

18.00 250 103.480 107.300 0.033 3.787

h= 3.787 Head (m) (input value calculated above)
C= 0.61 Coefficient of Discharge
D= 0.066 Diameter (m)
g= 9.81 Gravity (9.81 m/s2)

A= 0.00342 Area of Flow (m2) Radius = 0.033 m One side = 0.059 m
Diameter = 0.066 m = 59 mm

Q= 0.018 Discharge (m3/s) = 66 mm
18.00 Discharge (L/s) = 2.60 in

Circular Orifice Square Orifice

ORIFICE SIZING FOR TEMPORARY STORM SEWER ICD

November 8, 2017
March 5, 2019

CBMH 571 - ICD 71

Solving for 'Q' Solving for 'r' (radius of pipe)

Q CA gh 2
r

Q

C gh


 2

V:\23000\23405-003.1 - KNL Commercial Block 111 (South Portion)\Design\Civil\SWM\SWMHYMO\3. May 2018\Orifice Equation_May2018.xlsOrifice Equation_May2018.xls
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Commercial Plaza Storm Sewer Design 
Sheet



Printed: 3/8/2019 at 2:34 PM

STORM SEWER DESIGN SHEET

Designed by:      R.M.

 Manning's Coefficient  n = 0.013    Per SCS consulting group retirement residence design dated August 2016 Checked by:      A.W.

2 year    Building Service Laterals Date: Feb 2019

2.78AR 2.78AR TIME INTENS. PEAK FL. DIA. SLOPE CAPAC. VEL. LENGTH FL.TIME Center Obvert Invert Cover Center Obvert Obvert Invert Cover

FROM TO (CUM.) (min.) (mm/hr) (L/s) (mm) (%) (L/s) (m/s) (m) (min.) Line Line Drop

Building A MH 510 0.90 0.04 0.04 0.10 0.10 10.00 76.81 7.88 150 3.00 27.5 1.51 4.60 0.05 108.15 105.85 105.70 2.30 107.92 0.86 105.72 105.56 2.20
MH510 MH 511 0.00 0.00 0.04 0.10 10.05 76.61 7.86 1050 0.70 2383.5 2.67 23.50 0.15 107.92 104.86 103.79 3.06 107.50 0.00 104.69 103.62 2.81

10.20

CBMH 510 MH 511 0.75 0.11 0.11 0.22 0.22 10.00 76.81 17.17 750 0.95 1132.0 2.48 29.60 0.20 107.40 105.26 104.50 2.14 107.50 0.29 104.98 104.22 2.52
10.20

MH 511 MH 520 0.00 0.00 0.15 0.33 10.20 76.05 24.81 1050 0.70 2383.5 2.67 24.40 0.15 107.50 104.69 103.62 2.81 107.33 0.16 104.52 103.45 2.81
10.35

CBMH 522 MH 520 0.82 0.25 0.25 0.57 0.57 10.00 76.81 43.56 250 1.00 62.0 1.22 20.30 0.28 106.97 104.56 104.31 2.41 107.33 0.00 104.36 104.11 2.97
10.28

Building E MH 520 0.90 0.05 0.05 0.13 0.13 10.00 76.81 10.18 150 4.50 33.7 1.85 7.00 0.06 107.82 105.52 105.37 2.30 107.33 0.85 105.21 105.06 2.12
10.06

MH 520 MH 530 0.90 0.24 0.69 0.60 1.63 10.35 75.48 122.76 1050 0.15 1103.3 1.23 28.20 0.38 107.33 104.36 103.29 2.97 107.45 0.75 104.32 103.25 3.13
MH 530 MH 540 0.00 0.00 0.69 1.63 10.73 74.10 120.52 525 0.30 245.7 1.10 20.10 0.30 107.45 103.57 103.03 3.88 107.29 0.03 103.51 102.97 3.78

11.04

Building D MH 550 0.90 0.11 0.11 0.27 0.27 10.00 76.81 20.37 150 3.00 27.5 1.51 10.50 0.12 107.72 105.42 105.27 2.30 107.30 0.45 105.11 104.96 2.19
MH 550 MH 540 0.81 0.09 0.19 0.19 0.46 10.12 76.36 34.87 250 1.10 65.1 1.28 21.80 0.28 107.30 104.66 104.40 2.64 107.29 0.94 104.42 104.16 2.87

10.40

MH 540 MH 570 0.82 0.33 1.21 0.76 2.85 11.04 73.04 207.91 525 0.30 245.7 1.10 66.50 1.01 107.29 103.48 102.94 3.81 107.27 0.06 103.28 102.74 3.99
12.04

Building B MH 570 0.90 0.10 0.10 0.24 0.24 10.00 76.81 18.26 150 3.00 27.5 1.51 10.00 0.11 107.67 105.37 105.22 2.30 107.27 1.85 105.07 104.92 2.20
10.11

MH 570 EX. MH 14 0.49 0.11 1.4 0.15 3.24 12.04 69.76 225.78 525 0.30 245.7 0.82 34.70 0.70 107.27 103.22 102.68 4.05 107.06 0.16 103.11 102.58 3.95

12.75

Building C EX. MH 14 0.90 0.09 0.09 0.21 0.21 10.00 76.81 16.33 150 4.50 33.7 0.82 14.00 0.28 107.72 105.48 105.33 2.24 107.06 1.90 104.85 104.70 2.21
10.28

EX. MH 14 EX. MH 7 1.50 3.45 12.75 67.65 233.35 107.06 102.95 102.34

DOWNSTREAM

C-factor
Total Area 

(ha)
CUM. Area 

(ha)

AREA 1:2 YR PEAK FLOW COMPUTATION

IDF  CURVE   =

Urbandale Commercial Plaza 
5100 Kanata Ave.
JLR No. 23405-003.1

SEWER DATA UPSTREAM
M.H.

V:\23000\23405-003.1 - KNL Commercial Block 111 (South Portion)\Design\Civil\Design sheets\STM DES SHEET - Mar 2019.xlsxStorm Design Mains Only Page 1 of 1
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ZURN Control-Flo Roof Drainage 
System Technical Manual 
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 Appendix D7 
SWMHYMO Results 

  



J.L. RICHARDS & ASSOCIATES LIMITED COMMERCIAL PLAZA ‐ 5100 KANATA AVENUE
MODEL 1 ‐ OUTFLOW‐STORAGE RELATIONSHIP

2018‐05‐02

Pipe Storage FROM TO Inner Diameter (m) Length (m) Volume (m3) U/S OBV U/S INV D/S OBV D/S INV H
1050 mm dia. ST MH 520 MH 530 1.067 28.2 25.22 104.36 103.29 104.32 103.25 1.11
1050 mm dia. ST MH 511 MH 520 1.067 24.4 21.82 104.69 103.62 104.52 103.45 1.24
1050 mm dia. ST MH 510 MH 511 1.067 23.5 21.01 104.86 103.79 104.69 103.62 1.24
750 mm dia. ST CBMH 510 MH 511 0.762 29.6 13.50 105.26 104.50 104.98 104.22 1.04
200 mm dia. ST CB 509 CBMH 510 0.250 29.4 1.44 105.60 105.35 105.30 105.05 0.55
200 mm dia. ST CB 508 CBMH 510 0.200 14.5 0.46 105.29 105.09 105.14 104.94 0.35
200 mm dia. ST CB 519 CB 520 0.200 8.5 0.27 104.88 104.68 104.79 104.59 0.29
200 mm dia. ST CB 520 CBMH 522 0.200 21.7 0.68 104.76 104.56 104.54 104.34 0.42
200 mm dia. ST CB 521 CBMH 522 0.200 12.3 0.39 105.05 104.85 104.93 104.73 0.32
250 mm dia. ST CBMH 522 MH 520 0.250 20.3 1.00 104.56 104.31 104.36 104.11 0.45
150 mm dia. ST BLDG A MH 510 0.150 4.6 0.08 105.85 105.70 105.71 105.56 0.29
150 mm dia. ST BLDG E MH 520 0.150 7.0 0.12 105.52 105.37 105.21 105.06 0.46
200 mm dia. ST CB 530 CB 531 0.200 10.5 0.33 104.22 104.02 104.12 103.92 0.30
250 mm dia. ST CB 531 1200 ST 0.250 21.8 1.07 104.12 103.87 103.90 103.65 0.47
200 mm dia. ST CB 541 CB 540 0.200 10.5 0.33 104.27 104.07 104.16 103.96 0.31
250 mm dia. ST CB 540 1200 ST 0.250 11.7 0.57 104.16 103.91 104.04 103.79 0.37

MH / CB Storage
Inner Diameter / 

Width (m)
Area (m2) 1:100 yr WL or T/G LOWER INV H Volume (m3)

MH 530 1.829 2.6273 107.20 103.03 4.17 10.96
MH 520 1.829 2.6273 107.20 103.29 3.91 10.27
MH 511 2.438 4.6683 107.20 103.62 3.58 16.71
MH 510 1.829 2.6273 107.20 103.79 3.41 8.96

CBMH 510 1.524 1.8241 107.20 104.50 2.70 4.93
CBMH 522 1.219 1.1671 106.97 104.31 2.66 3.10
CB 519 0.610 0.3721 107.20 104.68 2.52 0.94
CB 520 0.610 0.3721 107.20 104.56 2.64 0.98
CB 521 0.610 0.3721 107.05 104.85 2.20 0.82
CB 530 0.610 0.3721 107.00 104.02 2.98 1.11
CB 531 0.610 0.3721 107.05 103.87 3.18 1.18
CB 541 0.610 0.3721 107.05 104.07 2.98 1.11
CB 540 0.610 0.3721 107.10 103.91 3.19 1.19

MH 530
1050 mm dia. ST

(MH 520 ‐ MH 530)
MH 520

1050 mm dia. ST
(MH 511 ‐ MH 520)

MH 511
1050 mm dia. ST

(MH 510 ‐ MH 511)
MH 510

750 mm dia. ST
(CBMH 510 ‐ MH 511)

CB / CBMH CB Lead
Total U/G 
Volume

103.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00000 0.0000
103.30 0.20 0.71 1.14 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.87 0.00019 0.0165
103.70 0.60 1.76 10.25 1.08 4.41 0.37 1.36 0.00 0.00 0.00 0.00 19.23 0.00192 0.0283
104.00 0.90 2.55 17.08 1.87 9.70 1.77 6.46 0.55 0.00 0.00 0.00 39.98 0.00400 0.0346
104.34 1.24 3.44 24.83 2.76 15.70 3.36 12.23 1.45 1.55 0.04 2.30 67.66 0.00677 0.0406
104.69 1.59 4.36 25.22 3.68 21.82 5.00 18.18 2.36 6.09 0.79 3.30 90.79 0.00908 0.0460
104.99 1.89 5.15 25.22 4.47 21.82 6.40 21.01 3.15 9.98 1.69 4.25 103.12 0.01031 0.0501
105.27 2.17 5.89 25.22 5.20 21.82 7.70 21.01 3.89 13.50 2.52 4.64 111.38 0.01114 0.0537
105.97 2.87 7.72 25.22 7.04 21.82 10.97 21.01 5.73 13.50 4.62 6.74 124.37 0.01244 0.0617
106.66 3.56 9.54 25.22 8.85 21.82 14.19 21.01 7.54 13.50 6.68 6.74 135.09 0.01351 0.0688
106.97 3.87 10.35 25.22 9.67 21.82 15.64 21.01 8.35 13.50 7.61 6.74 139.91 0.01399 0.0717
107.10 4.00 10.69 25.22 10.01 21.82 16.25 21.01 8.70 13.50 13.25 6.74 147.18 ‐‐‐ ‐‐‐

107.20 4.10 10.96 25.22 10.27 21.82 16.71 21.01 8.96 13.50 15.36 6.74 150.54 ‐‐‐ ‐‐‐

Surface Storage
Ponding Volume 

(m3)
1:100 yr WL T/G H

CBMH 522 25.18 107.20 106.97 0.23
CB 521 1.61 107.20 107.05 0.15
CB 530 23.57 107.20 107.00 0.20
CB 531 5.85 107.20 107.05 0.15
CB 541 3.38 107.20 107.05 0.15
CB 540 2.23 107.20 107.10 0.10

CBMH 522 CB 521 CB 530 CB 531 CB 541 CB 540 Surface Underground Total Volume
107.10 14.23 0.54 11.78 1.95 1.13 0.00 29.63 147.18 176.81 0.01768 0.0729
107.20 25.18 1.61 23.57 5.85 3.38 2.23 61.82 150.54 212.36 0.02124 0.0738

Elevation
(m)

Above‐ground Storage Volume (m3) STO
(ha‐m)

Qout
(cms)

Elevation
(m)

Head (m)
Underground Storage Volume (m3) STO

(ha‐m)
Qout
(cms)
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M1‐100.dat
2     Metric units
*#******************************************************************************
*#  Project Name: [COMMERCIAL PLAZA 5100 KANATA]    Project Number: [23405‐003]
*#  Date        : 03‐05‐2019
*#  Modeller    : [AW]
*#  Company     : J. L. Richards & Associates Limited
*#  License #   :  4418403 
*#******************************************************************************
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[100]
                    ["100yr3h.stm"]
*
READ STORM          STORM_FILENAME=["STORM.001"]
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
*
*Drainage Area Contributing to MH 530 ‐ ICD 53
*
DESIGN STANDHYD     ID=[1], NHYD=["AREA1"], DT=[1]min, AREA=[0.689](ha), 
                    XIMP=[0.85], TIMP=[0.85], DWF=[0](cms), LOSS=[2], CN=[98],
                    SLOPE=[1.5](%), RAINFALL=[ , , , , ](mm/hr), END=‐1
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
ROUTE RESERVOIR     IDout=[2],   NHYD=["STO‐1"],  IDin=[1],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW‐STORAGE ) values 
                                      (cms) ‐ (ha‐m)
                                    [   0.0 ,  0.0 ]
                                   [0.0000, 0.00000]
                                   [0.0165, 0.00019]
                                   [0.0283, 0.00192]
                                   [0.0346, 0.00400]
                                   [0.0406, 0.00677]
                                   [0.0460, 0.00908]
                                   [0.0501, 0.01031]
                                   [0.0537, 0.01114]
                                   [0.0617, 0.01244]
                                   [0.0688, 0.01351]
                                   [0.0717, 0.01399]
                                   [0.0729, 0.01768]
                                   [0.0738, 0.02124]
                                    [   ‐1  ,  ‐1  ]  (max twenty pts)
                          IDovf=[3], NHYDovf=["OVF‐1"]
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
PRINT HYD           ID=[3],   # OF PCYCLES=[1]
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
FINISH
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M1‐100.out
=================================================================================

   SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999    =========
   S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
   SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9   Ver  4.05
       S   W W   M   M  H   H    Y    M   M  O   O       9999   9999   Sept 2011
   SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9   =========
                                                        9   9  9   9   # 4418403
        StormWater Management HYdrologic Model           999    999    =========

 *******************************************************************************
 ***************************** SWMHYMO Ver/4.05  ******************************
 *********  A single event and continuous hydrologic simulation model  *********
 *********     based on the principles of HYMO and its successors      *********
 *********                 OTTHYMO‐83 and OTTHYMO‐89.                  *********
 *******************************************************************************
 ********* Distributed by:  J.F. Sabourin and Associates Inc.          *********
 *********                  Ottawa,  Ontario: (613) 836‐3884           *********
 *********                  Gatineau, Quebec: (819) 243‐6858           *********
 *********                  E‐Mail: swmhymo@jfsa.Com                   *********
 *******************************************************************************

 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 +++++++++ Licensed user: J. L. Richards & Associates Limited          +++++++++
 +++++++++                Ottawa                SERIAL#:4418403        +++++++++
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 *******************************************************************************
 *********           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *********
 *********           Maximum value for ID numbers  :     10            *********
 *********           Max. number of rainfall points: 105408            *********
 *********           Max. number of flow points    : 105408            *********
 *******************************************************************************

 **********************   D E T A I L E D   O U T P U T   **********************
 *******************************************************************************
 *         DATE: 2019‐03‐05     TIME: 14:14:35     RUN COUNTER: 000002         *
 *******************************************************************************
 * Input   filename: C:\SWMHYMO\23405\M1‐100.dat                               *
 * Output  filename: C:\SWMHYMO\23405\M1‐100.out                               *
 * Summary filename: C:\SWMHYMO\23405\M1‐100.sum                               *
 * User comments:                                                              *
 * 1:__________________________________________________________________________*
 * 2:__________________________________________________________________________*
 * 3:__________________________________________________________________________*
 *******************************************************************************
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M1‐100.out
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
001:0001‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*#******************************************************************************
*#  Project Name: [COMMERCIAL PLAZA 5100 KANATA]    Project Number: [23405‐003] 
*#  Date        : 03‐05‐2019                                                    
*#  Modeller    : [AW]                                                          
*#  Company     : J. L. Richards & Associates Limited                           
*#  License #   :  4418403                                                      
*#******************************************************************************
  ** END OF RUN :  99

*******************************************************************************

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| START            |  Project  dir.: C:\SWMHYMO\23405\                             
             
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐  Rainfall dir.: C:\SWMHYMO\23405\                             
             
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 100
    NSTORM=   1
           #  1=100yr3h.stm                                                 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0002‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*#******************************************************************************
*#  Project Name: [COMMERCIAL PLAZA 5100 KANATA]    Project Number: [23405‐003] 
*#  Date        : 03‐05‐2019                                                    
*#  Modeller    : [AW]                                                          
*#  Company     : J. L. Richards & Associates Limited                           
*#  License #   :  4418403                                                      
*#******************************************************************************
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0002‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*                                                                               
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| READ STORM       |    Filename: 100yr_3hr CHICAGO STORM ‐ OTTAWA INT. AI
| Ptotal=  71.66 mm|    Comments: 100yr_3hr CHICAGO STORM ‐ OTTAWA INT. AI
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M1‐100.out
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   6.046 |   1.00 178.559 |   1.83  11.059 |   2.67   5.760
               .33   7.542 |   1.17  54.049 |   2.00   9.285 |   2.83   5.280
               .50  10.159 |   1.33  27.319 |   2.17   8.024 |   3.00   4.879
               .67  15.969 |   1.50  18.240 |   2.33   7.080 |
               .83  40.655 |   1.67  13.737 |   2.50   6.347 |
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0003‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*                                                                               
*Drainage Area Contributing to MH 530 ‐ ICD 53                                  
*                                                                               
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| DESIGN STANDHYD    |   Area    (ha)=     .69
| 01:AREA1  DT= 1.00 |   Total Imp(%)=   85.00   Dir. Conn.(%)=   85.00
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .59          .10
     Dep. Storage     (mm)=        .80         1.50
     Average Slope     (%)=       1.50         1.50
     Length            (m)=      67.77        40.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     178.56       174.11
                over (min)        1.00         8.00
     Storage Coeff.  (min)=       1.42 (ii)    7.58 (ii)
     Unit Hyd. Tpeak (min)=       1.00         8.00
     Unit Hyd. peak  (cms)=        .86          .15
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .29          .03           .320 (iii)
     TIME TO PEAK    (hrs)=       1.00         1.07          1.000
     RUNOFF VOLUME    (mm)=      70.86        65.34         70.036
     TOTAL RAINFALL   (mm)=      71.66        71.66         71.665
     RUNOFF COEFFICIENT   =        .99          .91           .977
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  98.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0004‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
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M1‐100.out
‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(AREA1 )   |
| OUT<02:(STO‐1 )   |    =========  OUTLFOW STORAGE TABLE  =========
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .050  .1031E‐01
                            .000  .0000E+00   |     .054  .1114E‐01
                            .016  .1900E‐03   |     .062  .1244E‐01
                            .028  .1920E‐02   |     .069  .1351E‐01
                            .035  .4000E‐02   |     .072  .1399E‐01
                            .041  .6770E‐02   |     .073  .1768E‐01
                            .046  .9080E‐02   |     .074  .2124E‐01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (AREA1 )        .69      .320     1.000     70.036
     OUTFLOW<02: (STO‐1 )        .69      .074     1.217     70.036
    OVERFLOW<03: (OVF‐1 )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   23.047
                   TIME SHIFT OF PEAK FLOW         (min)=    13.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.2119E‐01
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0005‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| PRINT HYD        |   AREA       (ha)=     .000
| ID=03 (OVF‐1 )   |   QPEAK     (cms)=     .000 (i)
| DT= 1.00 PCYC= 1 |   TPEAK     (hrs)=     .000
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐   VOLUME     (mm)=     .000
 
     (i)  PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
      *** WARNING: This hydrograph is dry.                                  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0006‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
      FINISH
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
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M1‐100.out
‐‐
***********************************************************************************
**
     WARNINGS / ERRORS / NOTES
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 100:0005 PRINT HYD                                                   
      *** WARNING: This hydrograph is dry.                            
   Simulation ended on 2019‐03‐05     at 14:14:36
===================================================================================
==
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J.L. RICHARDS & ASSOCIATES LIMITED COMMERCIAL PLAZA ‐ 5100 KANATA AVENUE
MODEL 3 ‐ OUTFLOW‐STORAGE RELATIONSHIP

2018‐05‐02

Pipe Storage FROM TO Inner Diameter (m) Length (m) Volume (m3) U/S OBV U/S INV D/S OBV D/S INV H
975 mm dia. ST CBMH 570 CBMH 571 0.991 40.0 30.85 104.90 103.91 104.50 103.51 1.39

CB Storage Inner Diameter (m) Area (m2) T/G LOWER INV H Volume (m3)
CBMH 571 1.829 2.6273 107.00 103.48 3.52 9.25
CBMH 570 1.829 2.6273 107.10 103.91 3.19 8.38

CBMH 571
975 mm dia. ST
(CBMH 570 ‐ 571)

CBMH 570 Total U/G Volume

103.51 0.00 0.00 0.00 0.00 0.00 0.00000 0.0000
103.70 0.19 0.58 4.21 0.00 4.79 0.00048 0.0040
104.05 0.54 1.50 11.98 0.37 13.84 0.00138 0.0068
104.50 0.99 2.68 21.96 1.55 26.19 0.00262 0.0092
105.00 1.49 3.99 30.85 2.86 37.71 0.00377 0.0113
105.50 1.99 5.31 30.85 4.18 40.34 0.00403 0.0130
106.00 2.49 6.62 30.85 5.49 42.97 0.00430 0.0146
106.50 2.99 7.93 30.85 6.80 45.59 0.00456 0.0160
107.00 3.49 9.25 30.85 8.12 48.22 0.00482 0.0173
107.15 3.64 9.25 30.85 8.38 48.48 ‐‐‐ ‐‐‐

107.30 3.79 9.25 30.85 8.38 48.48 ‐‐‐ ‐‐‐

Surface Storage
Ponding Volume 

(m3)
1:100 yr WL T/G H

CBMH 571 71.97 107.30 107.00 0.30
CBMH 570 26.44 107.30 107.10 0.20

CBMH 571 CBMH 570 Surface Underground Total Volume
107.15 35.985 6.61 42.595 48.48 91.08 0.00911 0.0176
107.30 71.97 26.44 98.41 48.48 146.89 0.01469 0.0180

Elevation
(m)

Above‐ground Storage Volume (m3) STO
(ha‐m)

Qout
(cms)

Elevation
(m)

Head (m)
Underground Storage Volume (m3) STO

(ha‐m)
Qout
(cms)

R:\23000\23405‐003.1 ‐ KNL Commercial Block 111 (South Portion)\Design\Civil\SWM\SWMHYMO\May 2018\Outflow‐Storage Curves_March2018.xlsx



M3‐100.dat
2     Metric units
*#******************************************************************************
*#  Project Name: [COMMERCIAL PLAZA 5100 KANATA]    Project Number: [23405‐003]
*#  Date        : 03‐05‐2019
*#  Modeller    : [AW]
*#  Company     : J. L. Richards & Associates Limited
*#  License #   :  4418403 
*#******************************************************************************
START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[100]
                    ["100yr3h.stm"]
*
READ STORM          STORM_FILENAME=["STORM.001"]
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
*
*Drainage Area Contributing to CBMH 571 ‐ ICD 71
*
DESIGN STANDHYD     ID=[1], NHYD=["AREA1"], DT=[1]min, AREA=[0.333](ha), 
                    XIMP=[0.83], TIMP=[0.83], DWF=[0](cms), LOSS=[2], CN=[98],
                    SLOPE=[1.5](%), RAINFALL=[ , , , , ](mm/hr), END=‐1
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
ROUTE RESERVOIR     IDout=[2],   NHYD=["STO‐1"],  IDin=[1],  
                    RDT=[1](min), 
                          TABLE of ( OUTFLOW‐STORAGE ) values 
                                      (cms) ‐ (ha‐m)
                                    [   0.0 ,  0.0 ]
                                   [0.0000, 0.00000]
                                   [0.0040, 0.00048]
                                   [0.0068, 0.00138]
                                   [0.0092, 0.00262]
                                   [0.0113, 0.00377]
                                   [0.0130, 0.00403]
                                   [0.0146, 0.00430]
                                   [0.0160, 0.00456]
                                   [0.0173, 0.00482]
                                   [0.0176, 0.00911]
                                   [0.0180, 0.01469]
                                    [   ‐1  ,  ‐1  ]  (max twenty pts)
                          IDovf=[3], NHYDovf=["OVF‐1"]
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
PRINT HYD           ID=[3],   # OF PCYCLES=[1]
*%‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐|
FINISH
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M3‐100.out
=================================================================================

   SSSSS  W   W  M   M  H   H  Y   Y  M   M   OOO        999    999    =========
   S      W W W  MM MM  H   H   Y Y   MM MM  O   O      9   9  9   9          
   SSSSS  W W W  M M M  HHHHH    Y    M M M  O   O  ##  9   9  9   9   Ver  4.05
       S   W W   M   M  H   H    Y    M   M  O   O       9999   9999   Sept 2011
   SSSSS   W W   M   M  H   H    Y    M   M   OOO           9      9   =========
                                                        9   9  9   9   # 4418403
        StormWater Management HYdrologic Model           999    999    =========

 *******************************************************************************
 ***************************** SWMHYMO Ver/4.05  ******************************
 *********  A single event and continuous hydrologic simulation model  *********
 *********     based on the principles of HYMO and its successors      *********
 *********                 OTTHYMO‐83 and OTTHYMO‐89.                  *********
 *******************************************************************************
 ********* Distributed by:  J.F. Sabourin and Associates Inc.          *********
 *********                  Ottawa,  Ontario: (613) 836‐3884           *********
 *********                  Gatineau, Quebec: (819) 243‐6858           *********
 *********                  E‐Mail: swmhymo@jfsa.Com                   *********
 *******************************************************************************

 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 +++++++++ Licensed user: J. L. Richards & Associates Limited          +++++++++
 +++++++++                Ottawa                SERIAL#:4418403        +++++++++
 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 *******************************************************************************
 *********           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *********
 *********           Maximum value for ID numbers  :     10            *********
 *********           Max. number of rainfall points: 105408            *********
 *********           Max. number of flow points    : 105408            *********
 *******************************************************************************

 **********************   D E T A I L E D   O U T P U T   **********************
 *******************************************************************************
 *         DATE: 2019‐03‐05     TIME: 14:16:44     RUN COUNTER: 000003         *
 *******************************************************************************
 * Input   filename: C:\SWMHYMO\23405\M3‐100.dat                               *
 * Output  filename: C:\SWMHYMO\23405\M3‐100.out                               *
 * Summary filename: C:\SWMHYMO\23405\M3‐100.sum                               *
 * User comments:                                                              *
 * 1:__________________________________________________________________________*
 * 2:__________________________________________________________________________*
 * 3:__________________________________________________________________________*
 *******************************************************************************
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M3‐100.out
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
001:0001‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*#******************************************************************************
*#  Project Name: [COMMERCIAL PLAZA 5100 KANATA]    Project Number: [23405‐003] 
*#  Date        : 03‐05‐2019                                                    
*#  Modeller    : [AW]                                                          
*#  Company     : J. L. Richards & Associates Limited                           
*#  License #   :  4418403                                                      
*#******************************************************************************
  ** END OF RUN :  99

*******************************************************************************

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| START            |  Project  dir.: C:\SWMHYMO\23405\                             
             
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐  Rainfall dir.: C:\SWMHYMO\23405\                             
             
    TZERO =   .00 hrs on        0
    METOUT=   2 (output = METRIC)       
    NRUN  = 100
    NSTORM=   1
           #  1=100yr3h.stm                                                 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0002‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*#******************************************************************************
*#  Project Name: [COMMERCIAL PLAZA 5100 KANATA]    Project Number: [23405‐003] 
*#  Date        : 03‐05‐2019                                                    
*#  Modeller    : [AW]                                                          
*#  Company     : J. L. Richards & Associates Limited                           
*#  License #   :  4418403                                                      
*#******************************************************************************
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0002‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*                                                                               
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| READ STORM       |    Filename: 100yr_3hr CHICAGO STORM ‐ OTTAWA INT. AI
| Ptotal=  71.66 mm|    Comments: 100yr_3hr CHICAGO STORM ‐ OTTAWA INT. AI

Page 2



M3‐100.out
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
              TIME    RAIN |   TIME    RAIN |   TIME    RAIN |   TIME    RAIN
               hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr |    hrs   mm/hr
               .17   6.046 |   1.00 178.559 |   1.83  11.059 |   2.67   5.760
               .33   7.542 |   1.17  54.049 |   2.00   9.285 |   2.83   5.280
               .50  10.159 |   1.33  27.319 |   2.17   8.024 |   3.00   4.879
               .67  15.969 |   1.50  18.240 |   2.33   7.080 |
               .83  40.655 |   1.67  13.737 |   2.50   6.347 |
  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0003‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
*                                                                               
*Drainage Area Contributing to CBMH 571 ‐ ICD 71                                
*                                                                               
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| DESIGN STANDHYD    |   Area    (ha)=     .33
| 01:AREA1  DT= 1.00 |   Total Imp(%)=   83.00   Dir. Conn.(%)=   83.00
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=        .28          .06
     Dep. Storage     (mm)=        .80         1.50
     Average Slope     (%)=       1.50         1.50
     Length            (m)=      47.12        40.00
     Mannings n           =       .013         .250

     Max.eff.Inten.(mm/hr)=     178.56       174.62
                over (min)        1.00         7.00
     Storage Coeff.  (min)=       1.14 (ii)    7.30 (ii)
     Unit Hyd. Tpeak (min)=       1.00         7.00
     Unit Hyd. peak  (cms)=        .99          .16
                                                           *TOTALS*
     PEAK FLOW       (cms)=        .14          .02           .155 (iii)
     TIME TO PEAK    (hrs)=       1.00         1.05          1.000
     RUNOFF VOLUME    (mm)=      70.86        65.34         69.925
     TOTAL RAINFALL   (mm)=      71.66        71.66         71.665
     RUNOFF COEFFICIENT   =        .99          .91           .976
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
           CN* =  98.0    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0004‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
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M3‐100.out
‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| ROUTE RESERVOIR   |    Requested routing time step =  1.0 min.
|  IN>01:(AREA1 )   |
| OUT<02:(STO‐1 )   |    =========  OUTLFOW STORAGE TABLE  =========
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐    OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
                           (cms)    (ha.m.)   |    (cms)    (ha.m.)
                            .000  .0000E+00   |     .013  .4030E‐02
                            .000  .0000E+00   |     .015  .4300E‐02
                            .004  .4800E‐03   |     .016  .4560E‐02
                            .007  .1380E‐02   |     .017  .4820E‐02
                            .009  .2620E‐02   |     .018  .9110E‐02
                            .011  .3770E‐02   |     .018  .1469E‐01
 
     ROUTING RESULTS            AREA     QPEAK     TPEAK       R.V.
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐       (ha)     (cms)     (hrs)       (mm)
     INFLOW >01: (AREA1 )        .33      .155     1.000     69.925
     OUTFLOW<02: (STO‐1 )        .33      .018     1.500     69.925
    OVERFLOW<03: (OVF‐1 )        .00      .000      .000       .000

                   TOTAL NUMBER OF SIMULATED OVERFLOWS  =        0
                   CUMULATIVE TIME OF OVERFLOWS  (hours)=      .00
                   PERCENTAGE OF TIME OVERFLOWING    (%)=      .00

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)=   11.598
                   TIME SHIFT OF PEAK FLOW         (min)=    30.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=.1384E‐01
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0005‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
| PRINT HYD        |   AREA       (ha)=     .000
| ID=03 (OVF‐1 )   |   QPEAK     (cms)=     .000 (i)
| DT= 1.00 PCYC= 1 |   TPEAK     (hrs)=     .000
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐   VOLUME     (mm)=     .000
 
     (i)  PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
      *** WARNING: This hydrograph is dry.                                  
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
100:0006‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
      FINISH
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
‐‐
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M3‐100.out
***********************************************************************************
**
     WARNINGS / ERRORS / NOTES
     ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 100:0005 PRINT HYD                                                   
      *** WARNING: This hydrograph is dry.                            
   Simulation ended on 2019‐03‐05     at 14:16:44
===================================================================================
==
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Water Quality Memorandum 

 
 

 



 

IBI Group is a group of firms providing professional services and is affiliated with IBI Group Architects 

IBI GROUP 

400 – 333 Preston Street 

Ottawa ON  K1S 5N4  Canada 

tel 613 225 1311  fax 613 225 9868 

ibigroup.com 

Memorandum 

To/Attention Damien Whittaker Date October 27, 2015 

From Peter Spal Project No 28661 

cc Bob Wingate   

Subject Kanata Lakes Existing Conditions - Water Quality  

 

Dear Mr. Whittaker, 
 
A Certificate of Approval was obtained from the Ministry of the Environment on November 26, 
2008 to provide Enhanced (Level 1) water quality protection and attenuation of post 
development peak flows in two stormwater management wet ponds in series: Kizell Cell 
(upstream) and Beaver Cell (downstream). 
 
This memo provides an evaluation of the existing conditions water quality control based on the 
most up to date information available. The drainage area requiring water quality protection is 416 
ha.  
 
The MOE Manual notes four (4) stormwater management pond (SWMP) types. Listed in order of 
increasing efficiency of providing water quality control these are: (i) wet pond, (ii) wet 
pond/wetland, (iii) wetland, and (iv) infiltration. 
 
Based on the MOE Manual calculations for a wet pond to provide water quality treatment with 
80% TSS removal this requires: 

 permanent storage volume of 36,958 m3  

 extended storage volume of 16,636 m3  
 
The stage-storage curve from the existing conditions XPSWMM model provided with AECOM’s 
“Shirley’s Brook and Watts Creek Phase 2” April 27, 2015 report was used to obtain the most up 
to date existing permanent storage and extended storage available in the Beaver Cell. Based on 
this stage-storage curve the Beaver Cell provides: 

 permanent storage volume of 35,210 m3  

 extended storage volume of 154,647 m3  
 
The Beaver Cell alone is able to provide for 95% of the permanent storage volume required for 
water quality control when considered as a wet pond. Classification of the Beaver Pond as a wet 
pond is conservative considering that a significant proportion of the facility consists of wetland 
area. This would enhance the water quality treatment beyond that of a wet pond.  
 
Based on the MOE Manual calculations for a wet pond/wetland to provide water quality 
treatment with 80% TSS removal would require: 

 permanent storage volume of 25,253m3  

 extended storage volume of 16,636 m3  
 



IBI GROUP MEMORANDUM 

Damien Whittaker – October 27, 2015  

J:\28661-KanataSWM\5.3 Approvals\5.3.1 Municipal\2015-10-28 Water Quality Memo to City\CTM_Whittaker-2015-10-28.docx  
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The permanent storage volume in the Beaver Cell exceeds the storage requirement by 39% 
when considered as a wet pond/wetland pond.  
 
The below figure shows the existing permanent storage volume in comparison to the MOE 
requirements for the wet pond and the wet pond/wetland. 
 

 
 
In our opinion, the existing permanent storage volume in Beaver Cell using the wet pond 
calculations closely corresponds to the MOE requirements. In reality, water quality attenuation 
(control) is enhanced in the wetland areas of both Beaver and Kizell Cells. The enclosed aerial 
photos from GeoOttawa (http://maps.ottawa.ca/geoottawa/) for the years 2009, 2011, and 2014 
demonstrate substantial wetland areas and permanent standing water in both the Kizell and 
Beaver Cells. Aerial photography of the Beaver Cell from 2011 shows additional existing 
ponding areas which was excluded from the volume used to determine the existing permanent 
storage volume. In light of the above it is our opinion that under existing conditions the 
permanent storage volume requirement is adequately provided. 
 
The extended storage volume required for a wet pond can be fully accommodated in the Beaver 
Cell. 
 
 
Enclosed: 

Water quality calculations 
GeoOttawa aerial photos 
Certificate of Approval - November 26, 2008 

 
 

0 0.5 1 1.5 2 2.5 3 3.5 4

Wet Pond

Existing

Wet Pond/Wetland

Permanent Storage Volume (ha-m)

MOE Criteria Versus Existing Permanent Storage Volumes 

http://maps.ottawa.ca/geoottawa/


Water Quality Calculations - Existing Conditions - Wet Pond

416 ha

30.4 %

Enhanced Level of Treatment (80% TSS removal)

Permanent Storage required for Wet Pond (from MOE Manual p3-10 Table 3.2):

IMP (%)

Storage Volume 

(m3/ha)

30 128 (extrapolated)

35 140

For Beaver Pond: 129

89 m
3
/ha

36958 m
3

35210 m
3 

1749 m3
0.17 ha-m

16636 m
3

Notes: (*)

Extended Storage Required in Beaver Pond:

The weighted TIMP assumes rural areas (AECOM existing condition areas modeled with NASHYD) have a 

TIMP equal to 0.

Total Drainage Area to the Beaver Pond for Water Quality Treatment:

(*)Total weighted TIMP for Drainage Areas to Beaver Pond for Water Quality Treatment:

Calculated storage volume minus 40 m
3
/ha extended storage:

Total Permanent Storage Required in Beaver Pond:

Existing permanent storage in Beaver Pond as per AECOM stage-area curve at 

permanent water elevation of 90.42 m:

Deficit of Permanent Storage in Beaver Pond:

J:\28661-KanataSWM\5.7 Calculations\5.7.4 SWM\2015-08-04 Water Quality Calcs rev1\WCS-28661-support-wqcalcs-bp-2015-08-04.xlsx 27/10/2015



Water Quality Calculations - Existing Conditions - Hybrid (Wet Pond/Wetland)

416 ha

30.4 %

Enhanced Level of Treatment (80% TSS removal)

Permanent Storage required for Hybrid (from MOE Manual p3-10 Table 3.2):

IMP (%)

Storage Volume 

(m
3
/ha)

30 100 (extrapolated)

35 110

For Beaver Pond: 101

61 m
3
/ha

25253 m3
Half PP Storage: 12626.6 m3

Wetland at 0.3 m depth: 42088.67 m2

4.208867 ha

35210 m3 

-9956 m
3

16636 m3

Notes: (*)

Extended Storage Required in Beaver Pond:

The weighted TIMP assumes rural areas (AECOM existing condition areas modeled with NASHYD) have a TIMP 

equal to 0.

Total Drainage Area to the Beaver Pond for Water Quality Treatment:

(*)Total weighted TIMP for Drainage Areas to Beaver Pond for Water Quality Treatment:

Calculated storage volume minus 40 m
3
/ha extended storage:

Total Permanent Storage Required in Beaver Pond:

Existing permanent storage in Beaver Pond as per AECOM stage-area curve at 

permanent water elevation of 90.42 m:

Deficit of Permanent Storage in Beaver Pond:

MOE - PW Volume should be 50% within wet cell and 50% in 

wetland at average 0.15 to 0.3 m depth

J:\28661-KanataSWM\5.7 Calculations\5.7.4 SWM\2015-08-04 Water Quality Calcs rev1\WCS-28661-support-wqcalcs-bp-2015-08-04.xlsx 29/10/2015



Aerial Photos of Kizell Cell 

Aerial Photos obtained on 28/10/2015 from GeoOttawa (http://maps.ottawa.ca/geoottawa/) 

2009 

http://maps.ottawa.ca/geoottawa/


Aerial Photos of Kizell Cell 

Aerial Photos obtained on 28/10/2015 from GeoOttawa (http://maps.ottawa.ca/geoottawa/) 

2011 

http://maps.ottawa.ca/geoottawa/


Aerial Photos of Kizell Cell 

Aerial Photos obtained on 28/10/2015 from GeoOttawa (http://maps.ottawa.ca/geoottawa/) 

 

2014 

http://maps.ottawa.ca/geoottawa/


Detailed Aerial Photo of Ponding Areas Extending Beyond Beaver Pond 
 

Aerial Photos obtained on 28/10/2015 from GeoOttawa (http://maps.ottawa.ca/geoottawa/) 

 

  

http://maps.ottawa.ca/geoottawa/


Detailed Aerial Photo of Ponding Areas In Kizell Pond 

Aerial Photos obtained on 28/10/2015 from GeoOttawa (http://maps.ottawa.ca/geoottawa/) 

 

http://maps.ottawa.ca/geoottawa/
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 Appendix D9 
E-mail Correspondance – Maintenance 

 

 



1

Riley McGee

From: Christa Jones <cjones@urbandale.com>
Sent: Monday, February 25, 2019 10:12 AM
To: Annie Williams
Cc: Riley McGee; Roger Tuttle; Marcel Denomme
Subject: RE: 5100 Kanata Ave - City Comments

Hi Annie, 
 
Roger will be getting information from JRP for points C8 and C14. 
 
As for C11, Urbandale, as the owner will be taking responsibility for the roof drain and ICD maintenance. 
 
For point C17, Urbandale will arrange to have the snow removed from site. 
 
Thank you, 
 
Christa Jones 
Land Development Coordinator 
T: 613-731-6331 ext. 1240 
F: 613-731-9226 

 
2193 Arch Street 
Ottawa, Ontario K1G2H5 
www.urbandale.com 
 

From: Annie Williams <awilliams@jlrichards.ca>  
Sent: Wednesday, February 20, 2019 10:57 AM 
To: Christa Jones <cjones@urbandale.com> 
Cc: Riley McGee <rmcgee@jlrichards.ca> 
Subject: 5100 Kanata Ave ‐ City Comments 
 
Hi Christa, 
 
As discussed, here are the City comments for which we require confirmation (see below and attached): 
 
 C8. Letter to confirm that the sprinkler systems will satisfy all of the requirements of Item 3 from Part II of the FUS 

Guidelines. 
 
 C11. Confirmation that the site owner will be responsible for roof drain and ICD maintenance (to be clear from any 

obstructions). An email confirmation may be enough for this one. 
 
 C14. Memo signed and sealed by a Professional Engineer to confirm that the roof system (flow control drains, 

scuppers, etc) will be designed in accordance with the OBC. 
 
 C17. Confirm if there will be snow storage on site? Or is snow to be removed off site? 
 
Let me know if you have any questions regarding the above. 
 
Thank you, 



2

Annie Williams, EIT 
Civil Engineering Intern 
 
J.L. Richards & Associates Limited 
700 - 1565 Carling Avenue, Ottawa, ON K1Z 8R1 
Tel: 613-728-3571 Fax: 613-728-6012 
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www.jlrichards.ca 
 

JLR Logo is a Registered Trademark ® 2009, all rights are reserved

Ottawa 
 
864 Lady Ellen Place 
Ottawa ON Canada 
K1Z 5M2 
Tel: 613 728-3571 
 
ottawa@jlrichards.ca 

Kingston 
 
203-863 Princess Street 
Kingston ON Canada 
K7L 5N4 
Tel: 613 544-1424 
 
kingston@jlrichards.ca 

Sudbury 
 
314 Countryside Drive 
Sudbury ON Canada 
P3E 6G2 
Tel: 705 522-8174 
 
sudbury@jlrichards.ca 

Timmins 
 
201-150 Algonquin Blvd. 
East 
Timmins ON Canada 
P4N 1A7 
Tel: 705 360-1899 
timmins@jlrichards.ca 

North Bay 
 
200-175 Progress Road 
North Bay ON Canada 
P1A 0B8 
Tel: 705 495-7597 
 
northbay@jlrichards.ca 

Hawkesbury 
 
326 Bertha Street  
Hawkesbury ON Canada 
K6A 2A8 
Tel: 613 632-0287 
 
hawkesbury@jlrichards.ca 

Guelph 
 
107-450 Speedvale Ave.
West Guelph ON Canada 
N1H 7Y6 
Tel: 519 763-0713  
 
guelph@jlrichards.ca 
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