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1.0 Introduction and Background  

1.1 OVERVIEW 

Stantec Consulting Ltd. has been commissioned by Tega Developments to prepare the following 
stormwater management report in support of the proposed 25 unit residential development at 19 & 23 
Bachman Terrace.  The subject property is located within the City of Ottawa (formerly Kanata) and is 
currently zoned Residential (R1M).  The development is bordered by Bachman Terrace to the north and 
east, existing residential to the south, and Irwin Gate Park to the west.  The property comprises 
approximately 0.34ha of land and is indicated in Figure 1.  

Figure 1: Approximate Location of Proposed Residential Development 
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2.0 Criteria and Constraints 

2.1 OBJECTIVES 

The City of Ottawa has required that the post-development peak rate of site runoff not exceed the 
predevelopment release rate for the site. Stormwater may be detained, if necessary, to ensure that the 
allowable release rate is not exceeded. 

Stormwater management facilities currently do not exist on-site. This design aims to provide on-site 
storage to ensure that the allowable site release rate has not been exceeded in accordance with the criteria 
and constraints listed below to suit the revised site layout. 

2.2 SWM CRITERIA AND CONSTRAINTS 

The stormwater management criteria for the proposed site are based on City of Ottawa Sewer Design 
Guidelines (2004) and on a pre-consultation meeting with City of Ottawa Staff. The following summarizes 
the criteria used in the preparation of this stormwater management plan: 

 Maximum discharge during the 5 and 100 year storms to be restricted to that of predevelopment 
conditions. 

 Maximum 100 yr ponding depth of 0.30 m in parking and access areas. 
 Provide adequate emergency overflow conveyance off-site. 
 Size storm sewers to convey 5 yr storm event, assuming only roof controls are imposed (i.e. provide 

capacity for system without inlet-control devices installed). 
 Size storm culverts to convey 50 yr storm event (local urban road, over 6m culvert span). 
 Size storm sewers using an inlet time of concentration (Tc) of 10 minutes. 
 On-site quality control not required for development (pre-consultation meeting). 

2.3 GEOTECHNICAL CONSIDERATIONS 

A geotechnical investigation titled Geotechnical Investigation – Proposed Redevelopment – 19 and 23 
Bachman Terrace has been prepared for the subject site (Houle Chevrier, June 2014). The report 
indicates the presence of bedrock within approximately 1.0m from the surface of the existing site. In 
consideration of this and the lack of storm sewers within the Bachman Terrace ROW, subsurface storage 
has not been considered for use within the subject site.  
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3.0 Stormwater Management Design 

3.1 DESIGN METHODOLOGY 

The intent of the stormwater management plan presented herein is to mitigate any negative impact that 
the proposed development will have on the existing storm sewer infrastructure, while providing adequate 
levels of service to the proposed buildings and access areas.  The proposed stormwater management plan 
is designed to detain runoff on the rooftop and the surface to ensure that peak flows after construction 
will not exceed the predevelopment flow rates from the site. 

3.2 WATER QUANTITY CONTROL 

The Modified Rational Method was employed to assess the quantity and volume of runoff generated 
during post-development conditions.  The site was subdivided into subcatchments (subareas) tributary to 
stormwater controls as defined by the location of inlet control devices, and used in culvert design (see 
Appendix B).  A summary of subareas and runoff coefficients is provided in Appendix A, and 
Drawing SD-1 indicates the stormwater management subcatchments. 

3.2.1 Allowable Release Rate 

The predevelopment release rate for the area has been determined using the rational method. Existing 
buildings and access areas were considered as hard surfaces (C=0.9), while the remainder of the site is 
grassed (C=0.2). A time of concentration for the predevelopment area (15 minutes) was assigned during a 
pre-consultation meeting with City of Ottawa staff. C coefficient values have been increase by 25% for the 
100-year storm event per City of Ottawa guidelines. Peak flow rates have been calculated using the 
rational method as follows: 

Q = 2.78 CiA 

Where: Q = peak flow rate, L/s 
A = drainage area, ha 
I = rainfall intensity, mm/hr (per Ottawa IDF curves) 
C = site runoff coefficient 

 

Target release rates for the site are summarized in the table below: 

Table 1: Target Release Rates 

Design Storm Target Flow Rate (L/s) 

5-Year 22.7 

100-Year 48.6 
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3.2.2 Storage Requirements 

The site requires quantity control measures to meet the restrictive stormwater release criteria.  It is 
proposed that an inlet-control device in combination with surface grading (for ponding) and rooftop drain 
restrictions be used to reduce the peak flow. To provide the necessary controls, surface and roof storage 
were maximized across the site. 

3.2.2.1 Uncontrolled Catchments 

Due to grading constraints, one catchment has been designed without a storage component (Uncon).  This 
area flows offsite to the Bachman Terrace ROW uncontrolled. Areas that discharge offsite without 
entering the proposed stormwater management system must be compensated for in areas with controls.  
Table 2 summarizes the peak uncontrolled 5 and 100 year catchment release rates for catchments that 
are released to Bachman Terrace uncontrolled. 

Table 2: 5 and 100 Year Discharge From Uncontrolled Catchments 

Catchment ID 5-Year Peak Discharge (L/s) 100-Year Peak Discharge (L/s) 

Uncon 9.2 19.7 

 

Peak 5 and 100 year discharge values in Table 2 are based on minimum time of concentration values (10 
minutes). 

3.2.2.2 Rooftop Storage 

It is proposed to retain stormwater on the rooftops by installing restricted flow roof drains.  The following 
calculations assume the roof will be equipped with a standard Zurn Model Z-105-5 Control-Flow Single 
Notch Roof Drain, see Appendix C for details.  

Zurn Industries Ltd. “Control-Flo” roof drain data has been used to calculate a practical roof release rate 
and detention storage volume for the rooftops.  It should be noted that the “Control-Flo” roof drain has 
been used as an example only, and that other products may be specified for use, provided that the roof 
release rate is restricted to match the maximum rate of release indicated in Table 3 and Table 4 for the 
rooftops, and that sufficient roof storage is provided to meet (or exceed) the resulting volume of detained 
stormwater.     

Table 3 and Table 4 provide details regarding the retention of stormwater on the proposed rooftops 
during the 5 and 100 year storm events.  Refer to Appendix A for details. Both buildings are tributary to 
the upstream control (via roof leader) for area A-1 and as such their discharges are further controlled at 
that location. 
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Table 3: Summary of Rooftop Storage (5-Year) 

Location Depth (mm) Discharge 
(L/s) 

Vrequired (m3) Drawdown 
Time (h) 

Vavailable (m3) 

Block 1 90 2.7 7 1.1 20 

Block 2 87 4.0 9 0.9 26 

Block 3 72 3.3 3 0.3 12 

1. Buildings 1 and 3 are tributary to the upstream control at A-1.   

Table 4: Summary of Rooftop Storage (100-Year) 

Location Depth (mm) Discharge 
(L/s) 

Vrequired (m3) Drawdown 
Time (h) 

Vavailable (m3) 

Block 1 133 4.0 16 1.7 20 

Block 2 129 5.9 19 1.4 26 

Block 3 109 5.0 7 0.5 12 

1. Buildings 1 and 3 are tributary to the upstream control at A-1.   

3.2.2.3 Surface Storage 

In addition to rooftop storage, it is proposed to detain stormwater on the surface in parking and landscape 
areas.  The modified rational method was employed to determine the peak volume stored in surface 
ponding areas.  Inlet control devices were sized based on the available storage volumes during the 5 and 
100 year storm events.  

Table 5 summarizes the estimated storm release rates and storage volumes during the 5 and 100 events. 

Table 5: 5 and 100 Year Peak Surface Volume and Controlled Discharge Summary 

  5-Year Event 100-Year Event 

Tributary 
Area ID 

ICD 
(mm) 

Discharge 
(L/s) 

Vrequired 
(m3) 

Vavailable 
(m3) 

Discharge 
(L/s) 

Vrequired 
(m3) 

Vavailable 
(m3) 

A-1 135 11.6 17.4 23.4 21.2 20.7 23.4 

1. 100-year volume available based on surface storage and a maximum spill depth not to exceed 
0.30m, where required. 

 

The inlet control device (ICD) was sized with the following orifice equation: 

Q = CdA(2gh)1/2 

Where, Cd = 0.61 
A = Area of Orifice (m2) 
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g = 9.81 m/s2 
h = design head (m)  

The design head used to determine restricted flow rates through the proposed orifices was measured from 
the downstream water level up to the level of surface ponding in the catchment area.  Downstream water 
levels were considered to be at the obvert of the receiving culvert within the Bachman Terrace ROW. Refer 
to Appendix A for details. 

3.2.3 Results 

Table 6 demonstrates that the proposed stormwater management plan provides adequate attenuation 
storage to meet the target peak outflow rates for the site. 

Table 6: Summary of Total 5 and 100 Year Event Release Rates 

 5-Year Peak Discharge (L/s) 100-Year Peak Discharge (L/s) 

Uncontrolled 9.2 19.7 

Controlled – Roof 10.0 14.9 

Controlled - Surface 11.6 21.2 

Total 24.8 46.8 

Target 22.7 48.6 

*Note that roof discharge rates may not be summed directly to the total site peak discharge, as the release 
rates of Blocks 1 and 3 are included within the controlled surface discharge values due to downstream 
controls. 

3.3 WATER QUALITY CONTROL 

Conversations with City of Ottawa staff have not identified the need for on-site stormwater quality control 
measures. As roof leaders and controlled discharge areas are routed to grassed swales at the perimeter of 
the property, and site drainage is routed in its entirety to grassed swales and culverts within the Bachman 
Terrace ROW over the entire site frontage, it is assumed that suspended solids within runoff generated by 
the site will not have a deleterious impact on downstream watercourses (Watt’s Creek).  
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4.0 Erosion and Sediment Control 

Erosion and sediment controls must be in place during construction.  The following recommendations to 
the contractor will be included in contract documents.   

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

2. Limit extent of exposed soils at any given time. 
3. Re-vegetate exposed areas as soon as possible. 
4. Minimize the area to be cleared and grubbed. 
5. Protect exposed slopes with plastic or synthetic mulches. 
6. Provide sediment traps and basins during dewatering. 
7. Install sediment traps (such as SiltSack® by Terrafix) between catch basins and frames. 
8. Plan construction at proper time to avoid flooding.  

The contractor will, at every rainfall, complete inspections and guarantee proper performance.  The 
inspection is to include: 

9. Verification that water is not flowing under silt barriers. 
10. Clean and change silt traps at catch basins. 

Refer to Drawing EC-1 for the proposed location of silt fences, straw bales and other erosion control 
structures.  
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5.0 Conclusions and Recommendations 

Based on the preceding report update, the following conclusions can be drawn: 

 Quantity control is provided via a combination of rooftop and surface storage. 
 The site discharges stormwater to the existing storm sewer infrastructure without exceeding the 

calculated allowable 100-year release rate. 
 100 year ponding depths have been maintained at a maximum of 0.055 m on rooftops and 0.30 m in 

surface catchments within parking areas. 
 100 year volumes for controlled catchments are contained on-site. 
 Major overland flow paths have been provided to relieve the parking and access areas during 

emergency conditions or extreme rainfall events. 
 Additional stormwater quality control measures are not required. 

Based on the findings of the report, the following recommendations are provided: 

 The proposed stormwater management measures provided in this report be implemented for the 
development. 
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 : Modified Rational Method Storage Calculations Appendix A

  



Modified Rational Method Calculations

5 yr Intensity I = a/(t + b)c a = 998.071 100 yr Intensity I = a/(t + b)c a = 1735.688
City of Ottawa b = 6.053 City of Ottawa b = 6.014

c = 0.814 c = 0.820

5-Year Predevelopment Release Rate 100-Year Predevelopment Release Rate

Area (ha): 0.338 Area (ha): 0.338
C: 0.29 C: 0.36

tc I (5 yr) Qactual Qrelease Qstored Vstored tc I (5 yr) Qactual Qrelease Qstored Vstored

(min) (mm/hr) (L/s) (L/s) (L/s) (m3) (min) (mm/hr) (L/s) (L/s) (L/s) (m3)
15 83.6 22.7 22.7 0.0 0.0 15 142.9 48.6 48.6 0.0 0.0

100-yr Target = 48.6 L/s *Site Runoff + External Runoff

Area ID: Uncon Area ID: Uncon
Area (ha): 0.065 Area (ha): 0.065

C: 0.49 C: 0.61

tc I (5 yr) Qactual Qrelease Qstored Vstored tc I (100 yr) Qactual Qrelease Qstored Vstored

(min) (mm/hr) (L/s) (L/s) (L/s) (m3) (min) (mm/hr) (L/s) (L/s) (L/s) (m3)
10 104.2 9.2 9.2 0.0 0.0 10 178.6 19.7 19.7 0.0 0.0

Area ID: A-1 Area ID: A-1
Area (ha): 0.126 Area (ha): 0.126

C: 0.56 C: 0.70

tc I (5 yr) Qactual Qrelease Qstored Vstored tc I (100 yr) Qactual Qrelease Qstored Vstored

(min) (mm/hr) (L/s) (L/s) (L/s) (m3) (min) (mm/hr) (L/s) (L/s) (L/s) (m3)
10 104.2 30.4 11.6 18.8 11.3 10 178.6 52.8 21.2 31.6 18.9
15 83.6 26.4 11.6 14.8 13.3 15 142.9 44.0 21.2 22.8 20.6
20 70.3 23.8 11.6 12.2 14.6 20 120.0 38.4 21.2 17.2 20.7  <--
30 53.9 20.6 11.6 9.0 16.1 30 91.9 31.5 21.2 10.3 18.6
40 44.2 18.6 11.6 7.0 16.9 40 75.1 27.4 21.2 6.2 15.0
50 37.7 17.4 11.6 5.8 17.3 50 64.0 24.7 21.2 3.5 10.5
60 32.9 16.4 11.6 4.8 17.4  <-- 60 55.9 22.7 21.2 1.5 5.5
70 29.4 15.7 11.6 4.1 17.4 70 49.8 21.2 21.2 0.0 0.1
80 26.6 15.2 11.6 3.6 17.2 80 45.0 20.0 20.0 0.0 0.0
90 24.3 14.7 11.6 3.1 17.0 90 41.1 19.1 19.1 0.0 0.0

100 22.4 14.4 11.6 2.8 16.7 100 37.9 18.3 18.3 0.0 0.0
110 20.8 14.1 11.6 2.5 16.3 110 35.2 17.6 17.6 0.0 0.0
120 19.5 13.8 11.6 2.2 15.8 120 32.9 17.1 17.1 0.0 0.0
130 18.3 13.6 11.6 2.0 15.4 130 30.9 16.6 16.6 0.0 0.0

Orifice Equation: Q = CdA(2gh)1/2 Where C= 0.610 Orifice Equation: Q = CdA(2gh)1/2 Where C= 0.610
Orifice Diameter: 135 mm Orifice Diameter: 135 mm

Control Invert Elevation 118.00 m Control Invert Elevation 118.00 m
T/G Elevation: 118.00 m T/G Elevation: 118.00 m

Downstream W/L: 118.00 m *Obvert of outlet sewer Downstream W/L: 118.00 m *Obvert of outlet sewer

Control Location
Ponding 

Elev.1
Head2 Discharge3 Vrequired

4 Vavailable
5 Volume 

Check
Control Location

Ponding 

Elev.1
Head2 Discharge3 Vrequired

4 Vavailable
5 Volume 

Check

(m) (m) (L/s) (m3) (m3) (m) (m) (L/s) (m3) (m3)

A-1 118.09 0.09 11.6 17.4 23.4 ok A-1 118.30 0.30 21.2 20.7 23.4 ok

Inlet Control Notes:
1. Max allowable water depth during storm event

2. Based on the difference between the 'Storage Depth' less the greater of either the 'Orifice Invert Elevation' or 'Downstream W/L'

3. Based on the orifice equation as shown above.

4. Volume required per Modified Rational Method.

5. Volume available as illustrated on dwg SD-1.

Area Depth Discharge Vreq Est. Vavail Area Depth Discharge Vreq Est. Vavail

(ha) (mm) (L/s) (m3) Drawdown (m3) (ha) (mm) (L/s) (m3) Drawdown (m3)

0.051 90 2.7 7 1.1 20 0.051 133 4.0 16 1.7 20

Area Depth Discharge Vreq Est. Vavail Area Depth Discharge Vreq Est. Vavail

(ha) (mm) (L/s) (m3) Drawdown (m3) (ha) (mm) (L/s) (m3) Drawdown (m3)

0.065 87 4.0 9 0.9 26 0.065 129 5.9 19 1.4 26

Area Depth Discharge Vreq Est. Vavail Area Depth Discharge Vreq Est. Vavail

(ha) (mm) (L/s) (m3) Drawdown (m3) (ha) (mm) (L/s) (m3) Drawdown (m3)

0.031 72 3.3 3 0.3 12 0.031 109 5.0 7 0.5 12

Total Uncontrolled Area 0.065 ha Total Uncontrolled Area 0.065 ha
5-year Uncontrolled Release 9.2 L/s 100-year Uncontrolled Release 19.7 L/s

Total Controlled Area 0.126 ha Total Controlled Area 0.126 ha

Storage Volume 17.4 m3 Storage Volume 20.7 m3

5-year Controlled Release 11.6 L/s 100-year Controlled Release 21.2 L/s

Total Controlled Roof Area 0.147 ha Total Controlled Roof Area 0.147 ha

Roof Storage Volume 19.3 m3 Roof Storage Volume 42.1 m3

5-year Controlled Roof Release 10.0 L/s 100-year Controlled Roof Release 14.9 L/s

Total Area 0.338 ha Total Area 0.338 ha

Total Volume Retained 37 m3 Total Volume Retained 63 m3

Total 5-year  Release 24.8 L/s Total 100-year Release 46.8 L/s

Controlled Areas

Estimated Discharge from Site

Stormwater Management Design Parameters

Proposed Stormwater Management Plan

Roof Control Areas

Uncontrolled Areas

*All Roof drains from Blocks 1 and 3 
tributary to Area A-1

*All Roof drains from Blocks 1 and 3 
tributary to Area A-1

Dated Printed: 3/6/2015 stantec.com
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Modified Rational Method Calculations

Drawdown Estimate
Rating Curve Volume Estimation (Conical) Total Total

Elevation Discharge Rate Outlet Discharge Storage Elevation Area Volume (m³) Water Depth Volume Time Vol Detention

(m) (m³/s) (m3/s) (m³) (m) (m²) Increment Accumulated (m) (m3) (sec) (m3) Time (hr)
0.000 0.0000 0.0000 0.0 0.000 0 0 0 0.000
0.025 0.0004 0.0008 0.6 0.025 68 0.6 0.6 0.025 0.6 746 0.6 0.2

0.050 0.0008 0.0015 2.3 0.050 136 1.7 2.3 0.050 2.3 1,104 1.7 0.5

0.075 0.0011 0.0023 5.1 0.075 204 2.8 5.1 0.075 5.1 1,243 2.8 0.9

0.100 0.0015 0.0030 9.1 0.100 272 4.0 9.1 0.100 9.1 1,305 4.0 1.2

0.125 0.0019 0.0038 14.2 0.125 340 5.1 14.2 0.125 14.2 1,342 5.1 1.6

0.150 0.0023 0.0046 20.4 0.150 408 6.2 20.4 0.150 20.4 1,367 6.2 2.0

Roof-top Storage Summary
Total Building Area (ha) 0.051
Total Building Area (m2) 510

Assume Available Roof Area (m2) 80% 408
Roof Imperviousness 100%

Roof Drain Requirement (m2/notch) 232
Number of Roof Notches* 2
Maximum Allowable Depth of Roof Ponding (m) 0.15

Maximum Available Storage (m3) 20
Estimated 100 Year Drawdown Time (h) 1.7

* Note: Number of drains can be reduced if multiple-notch drain used

Modelling Results 5yr 100yr Available

Qresult (m3/s) 0.0027 0.0040 -
Depth (m) 0.090 0.133 0.15

Volume (m3) 7 16 20
Draintime (hrs) 1.1 1.7 -

5 yr Intensity I = a/(t + b)c
a = 998.071 100 yr Intensity I = a/(t + b)c

a = 1735.688
City of Ottawa b = 6.053 City of Ottawa b = 6.014

c = 0.814 c = 0.820

Area (ha): 0.051 Area (ha): 0.051
C: 0.90 C: 1.00

tc I (5 yr) Qactual Qrelease Qstored Vstored tc I (100 yr) Qactual Qrelease Qstored Vstored

(min) (mm/hr) (L/s) (L/s) (L/s) (m3) (min) (mm/hr) (L/s) (L/s) (L/s) (m3)
10 104.2 13.3 2.7 10.6 6.3 10 178.6 25.3 4.0 21.3 12.8
15 83.6 10.7 2.7 7.9 7.1 15 142.9 20.3 4.0 16.2 14.6
20 70.3 9.0 2.7 6.2 7.5 20 120.0 17.0 4.0 13.0 15.6
30 53.9 6.9 2.7 4.1 7.5 30 91.9 13.0 4.0 9.0 16.2
40 44.2 5.6 2.7 2.9 7.0 40 75.1 10.7 4.0 6.6 15.9
50 37.7 4.8 2.7 2.1 6.2 50 64.0 9.1 4.0 5.0 15.1
60 32.9 4.2 2.7 1.5 5.3 60 55.9 7.9 4.0 3.9 14.0
70 29.4 3.7 2.7 1.0 4.3 70 49.8 7.1 4.0 3.0 12.7
80 26.6 3.4 2.7 0.7 3.1 80 45.0 6.4 4.0 2.3 11.2
90 24.3 3.1 2.7 0.4 2.0 90 41.1 5.8 4.0 1.8 9.7

100 22.4 2.9 2.7 0.1 0.7 100 37.9 5.4 4.0 1.3 8.0
110 20.8 2.7 2.7 0.0 0.0 110 35.2 5.0 4.0 1.0 6.3
120 19.5 2.5 2.5 0.0 0.0 120 32.9 4.7 4.0 0.6 4.5
130 18.3 2.3 2.3 0.0 0.0 130 30.9 4.4 4.0 0.3 2.7
140 17.3 2.2 2.2 0.0 0.0 140 29.2 4.1 4.0 0.1 0.8

Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge

(mm) (m) (L/s) (m3) (m3) Check (mm) (m) (L/s) (m3) (m3) Check
5-year Water Level 90 0.090 2.74 7 20 0.0 100-year Water Level 133 0.133 4.04 16 20 0.0

Modified Rational Method Calculations

Proposed Bachman Terrace Building (Block 1)
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Modified Rational Method Calculations

Drawdown Estimate
Rating Curve Volume Estimation (Conical) Total Total

Elevation Discharge Rate Outlet Discharge Storage Elevation Area Volume (m³) Water Depth Volume Time Vol Detention

(m) (m³/s) (m3/s) (m³) (m) (m²) Increment Accumulated (m) (m3) (sec) (m3) Time (hr)
0.000 0.0000 0.0000 0.0 0.000 0 0 0 0.000
0.025 0.0004 0.0011 0.7 0.025 87 0.7 0.7 0.025 0.7 634 0.7 0.2

0.050 0.0008 0.0023 2.9 0.050 173 2.2 2.9 0.050 2.9 938 2.2 0.4

0.075 0.0011 0.0034 6.5 0.075 260 3.6 6.5 0.075 6.5 1,056 3.6 0.7

0.100 0.0015 0.0046 11.6 0.100 347 5.1 11.6 0.100 11.6 1,109 5.1 1.0

0.125 0.0019 0.0057 18.1 0.125 433 6.5 18.1 0.125 18.1 1,140 6.5 1.4

0.150 0.0023 0.0068 26.0 0.150 520 7.9 26.0 0.150 26.0 1,161 7.9 1.7

Roof-top Storage Summary
Total Building Area (ha) 0.065
Total Building Area (m2) 650

Assume Available Roof Area (m2) 80% 520
Roof Imperviousness 100%

Roof Drain Requirement (m2/notch) 232
Number of Roof Notches* 3
Maximum Allowable Depth of Roof Ponding (m) 0.15

Maximum Available Storage (m3) 26
Estimated 100 Year Drawdown Time (h) 1.4

* Note: Number of drains can be reduced if multiple-notch drain used

Modelling Results 5yr 100yr Available

Qresult (m3/s) 0.0040 0.0059 -
Depth (m) 0.087 0.129 0.15

Volume (m3) 9 19 26
Draintime (hrs) 0.9 1.4 -

5 yr Intensity I = a/(t + b)c
a = 998.071 100 yr Intensity I = a/(t + b)c

a = 1735.688
City of Ottawa b = 6.053 City of Ottawa b = 6.014

c = 0.814 c = 0.820

Area (ha): 0.065 Area (ha): 0.065
C: 0.90 C: 1.00

tc I (5 yr) Qactual Qrelease Qstored Vstored tc I (100 yr) Qactual Qrelease Qstored Vstored

(min) (mm/hr) (L/s) (L/s) (L/s) (m3) (min) (mm/hr) (L/s) (L/s) (L/s) (m3)
10 104.2 16.9 4.0 13.0 7.8 10 178.6 32.3 5.9 26.4 15.8
15 83.6 13.6 4.0 9.6 8.7 15 142.9 25.8 5.9 19.9 17.9
20 70.3 11.4 4.0 7.5 8.9 20 120.0 21.7 5.9 15.8 19.0
30 53.9 8.8 4.0 4.8 8.6 30 91.9 16.6 5.9 10.7 19.3
40 44.2 7.2 4.0 3.2 7.7 40 75.1 13.6 5.9 7.7 18.5
50 37.7 6.1 4.0 2.2 6.5 50 64.0 11.6 5.9 5.7 17.0
60 32.9 5.4 4.0 1.4 5.0 60 55.9 10.1 5.9 4.2 15.2
70 29.4 4.8 4.0 0.8 3.4 70 49.8 9.0 5.9 3.1 13.1
80 26.6 4.3 4.0 0.3 1.7 80 45.0 8.1 5.9 2.2 10.8
90 24.3 4.0 4.0 0.0 0.0 90 41.1 7.4 5.9 1.5 8.4

100 22.4 3.6 3.6 0.0 0.0 100 37.9 6.8 5.9 1.0 5.8
110 20.8 3.4 3.4 0.0 0.0 110 35.2 6.4 5.9 0.5 3.2
120 19.5 3.2 3.2 0.0 0.0 120 32.9 5.9 5.9 0.1 0.5
130 18.3 3.0 3.0 0.0 0.0 130 30.9 5.6 5.6 0.0 0.0
140 17.3 2.8 2.8 0.0 0.0 140 29.2 5.3 5.3 0.0 0.0

Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge

(mm) (m) (L/s) (m3) (m3) Check (mm) (m) (L/s) (m3) (m3) Check
5-year Water Level 87 0.087 3.97 9 26 0.0 100-year Water Level 129 0.129 5.88 19 26 0.0

Proposed Bachman Terrace Building (Block 2)

Modified Rational Method Calculations
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Modified Rational Method Calculations

Drawdown Estimate
Rating Curve Volume Estimation (Conical) Total Total

Elevation Discharge Rate Outlet Discharge Storage Elevation Area Volume (m³) Water Depth Volume Time Vol Detention

(m) (m³/s) (m3/s) (m³) (m) (m²) Increment Accumulated (m) (m3) (sec) (m3) Time (hr)
0.000 0.0000 0.0000 0.0 0.000 0 0 0 0.000
0.025 0.0004 0.0011 0.3 0.025 41 0.3 0.3 0.025 0.3 302 0.3 0.1

0.050 0.0008 0.0023 1.4 0.050 83 1.0 1.4 0.050 1.4 447 1.0 0.2

0.075 0.0011 0.0034 3.1 0.075 124 1.7 3.1 0.075 3.1 504 1.7 0.3

0.100 0.0015 0.0046 5.5 0.100 165 2.4 5.5 0.100 5.5 529 2.4 0.5

0.125 0.0019 0.0057 8.6 0.125 207 3.1 8.6 0.125 8.6 544 3.1 0.6

0.150 0.0023 0.0068 12.4 0.150 248 3.8 12.4 0.150 12.4 554 3.8 0.8

Roof-top Storage Summary
Total Building Area (ha) 0.031
Total Building Area (m2) 310

Assume Available Roof Area (m2) 80% 248
Roof Imperviousness 100%

Roof Drain Requirement (m2/notch) 232
Number of Roof Notches* 3
Maximum Allowable Depth of Roof Ponding (m) 0.15

Maximum Available Storage (m3) 12
Estimated 100 Year Drawdown Time (h) 0.5

* Note: Number of drains can be reduced if multiple-notch drain used

Modelling Results 5yr 100yr Available

Qresult (m3/s) 0.0033 0.0050 -
Depth (m) 0.072 0.109 0.15

Volume (m3) 3 7 12
Draintime (hrs) 0.3 0.5 -

5 yr Intensity I = a/(t + b)c
a = 998.071 100 yr Intensity I = a/(t + b)c

a = 1735.688
City of Ottawa b = 6.053 City of Ottawa b = 6.014

c = 0.814 c = 0.820

Area (ha): 0.031 Area (ha): 0.031
C: 0.90 C: 1.00

tc I (5 yr) Qactual Qrelease Qstored Vstored tc I (100 yr) Qactual Qrelease Qstored Vstored

(min) (mm/hr) (L/s) (L/s) (L/s) (m3) (min) (mm/hr) (L/s) (L/s) (L/s) (m3)
10 104.2 8.1 3.3 4.8 2.9 10 178.6 15.4 5.0 10.4 6.3
15 83.6 6.5 3.3 3.2 2.9 15 142.9 12.3 5.0 7.3 6.6
20 70.3 5.4 3.3 2.2 2.6 20 120.0 10.3 5.0 5.4 6.4
30 53.9 4.2 3.3 0.9 1.6 30 91.9 7.9 5.0 3.0 5.3
40 44.2 3.4 3.3 0.2 0.4 40 75.1 6.5 5.0 1.5 3.6
50 37.7 2.9 2.9 0.0 0.0 50 64.0 5.5 5.0 0.5 1.6
60 32.9 2.6 2.6 0.0 0.0 60 55.9 4.8 4.8 0.0 0.0
70 29.4 2.3 2.3 0.0 0.0 70 49.8 4.3 4.3 0.0 0.0
80 26.6 2.1 2.1 0.0 0.0 80 45.0 3.9 3.9 0.0 0.0
90 24.3 1.9 1.9 0.0 0.0 90 41.1 3.5 3.5 0.0 0.0

100 22.4 1.7 1.7 0.0 0.0 100 37.9 3.3 3.3 0.0 0.0
110 20.8 1.6 1.6 0.0 0.0 110 35.2 3.0 3.0 0.0 0.0
120 19.5 1.5 1.5 0.0 0.0 120 32.9 2.8 2.8 0.0 0.0
130 18.3 1.4 1.4 0.0 0.0 130 30.9 2.7 2.7 0.0 0.0
140 17.3 1.3 1.3 0.0 0.0 140 29.2 2.5 2.5 0.0 0.0

Depth Head Discharge Vreq Vavail Discharge Depth Head Discharge Vreq Vavail Discharge

(mm) (m) (L/s) (m3) (m3) Check (mm) (m) (L/s) (m3) (m3) Check
5-year Water Level 72 0.072 3.28 3 12 0.0 100-year Water Level 109 0.109 4.97 7 12 0.0

Proposed Bachman Terrace Building (Block 3)

Modified Rational Method Calculations
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 : Culvert Design Sheet Appendix B

  



SITE: DESIGN PARAMETERS

DESIGN STORM  1 in 50 Years(Culverts)

REVISION DATE: I = a /( t
c
+b )

c

DATE: a= 1569.58 MANNING'S  n = 0.024 CMP (unpaved)

DESIGNED BY:  FILE: 160401069 b= 6.014 TIME OF ENTRY 10 min

CHECKED BY: c= 0.8200

FROM TO AREA C ACCUM. A x C ACCUM. T of C I Q* LENGTH Pipe Size MATERIAL SLOPE QCAP QACT VELOCITY TIME OF

STREET AREA AxC (FULL) QCAP FLOW

(ha) (ha) (ha) (min) (mm/h) (l/s) (m) (mm) % (L/s) % FULL (m/s) (min)

Bachman Terrace A B 0.185 0.55 0.185 0.10 0.102 10.00 161.47 51.52 8.0 400.0 CSP 0.25 56.40 91.34% 0.45 0.30

10.30

STORM 

DESIGN SHEET
(City of Ottawa)

*NOTE: Peak flow rate includes 5.88L/s max roof release rate from Block 2

CULVERT PROPERTIES

BACHMAN TERRACE

SGG

DRAINAGE AREALOCATION

6/4/2015

DCT

1 of 1 2015-06-02_Storm Culverts Design 1604-01069.xls
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 : Zurn Roof Drain Data Appendix C
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