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1.0 INTRODUCTION 
 

Blanchard Letendre Engineering Ltd. (BLEL) was retained by JP Bergeron. to finalize their site 

servicing and stormwater management for their proposed site located at 5574 Rockdale Road in 

Vars. This report summarized proposed site servicing and stormwater management and should be 

read in conjunction with the engineering drawings prepare by BLEL.  

This report and site servicing plan have been prepared based on the preliminary report prepare by 

A. Dagenais Associates Ltd. and the site survey completed by Annis O’Sullivan Vollebekk,. The 

information contained herein is based on the provided drawings and if there is any discrepancy 

with the survey or site plan, BLEL should be informed in order to verify the information and 

complete the changes if required.   

A Dagenais & Assoc. Inc., ere previously retained by JP Bergeron to provide revised site 

development drawings and a storm water management report for the proposed residential project. 

As A Dagenais & Assoc. Inc., has been acquired by BL Engineering, This report is a summary of 

data, calculations, design and support documentation required for the site services of this project.  

 

2.0 SITE PLAN 
The proposed site is to be located in Vars Ottawa, Ontario.  As per the aerial picture in figure 1, 

the existing site consist of and green space area on the west side of the property. The property 

located at 5574 Rockdale, Vars consist of approximately 1.77ha of undeveloped land and will 

consist of two area, affect area (0.61ha) and un unaffected area (1.16ha).   

 

 
Figure 1- Existing site at 5574 Rockdale Rd, Vars, Ontario 
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3.0      STORM WATER MANAGEMENT  
 

3.1 Balance Flow Requirements  

Since the unaffected area is divided from the roadside ditch by 5 residential properties and it is 

uncertain if any one of them will be available for use to convey a controlled flow, the uncontrolled 

swale (Area A8) is being proposed as an option for future storm water management design. We 

therefore proposed to direct stormwater from the proposed development exclusively to the swale 

on the south side of the laneway. Due to the proposed site layout and topography, some allowances 

for Phase 2 post development flow contributions to the affected area are included in the storm 

water management scheme.  

The proposed storm water management will consider management of the affected area, controlling 

up the 100-year storm based on 5-year pre-development flows. Only design flows assuming 

contribution from post-Phase 2 developments will be used in design, however the lower interim 

flows have been included in the appendices for reference. 

The pre-development flow of the 5-year storm was calculated using a 5-year storm and a 20-minute 

time of concentration for the affected area. The pre-development flow of the 100-year storm was 

calculated using a 100-year storm and a 20-minute time of concentration for the affected area. The 

pre-development flows for the swale and the unaffected area were calculated using a 20-minute 

times of concentration, as well as 5-year and 100-year storms depending on the subject design 

storm. From intensity duration curves established for the Ottawa area (see Appendix F) we 

calculated an intensity of 70.3 mm/hr for the 5yr predevelopment flow and 120mm/hr for the 100-

year predevelopment flow. A run-off coefficient of 0.3 was used as per City Design Guidelines 

(for grass areas).  

The post-development flows were based on 5 and 100 years storm events with a time concentration 

of 10 minutes for the affected area and 20 minutes for the unaffected areas.  From intensity duration 

curves established for the Ottawa area, a copy included in Appendix ‘F’, we established rain 

intensities of I = 104.4 mm/hr (5 years) and I = 179.0 mm/hr (100 years) correspondingly.  A 

runoff coefficient of 0.30 for the soft surfaces and 0.90 for the hard surfaces were used for a 5-

year storm event.  For the 100-year storm we have increased the coefficients by 25% as per City`s 

Sewer Guidelines, meaning 0.375 for soft; except for hard surfaces that were limited at 0.95. 

Using the Rational Method and considering the tributary areas of the proposed development or 

affected area (see Appendix ‘B’), we calculated the pre and post development flows.  See also the 

Storm Sewer Design Sheet in Appendix ‘D’. 

 

3.2  One hundred Year Storm Event 

In the Storm Sewer Design sheet, the pre-development flow was calculated as 203.93 L/s. The 

affected area was found to have a predevelopment flow of 65.95 L/s. We have an uncontrolled 

area, (Area A7) releasing storm water at 2.42 L/s.  Area's A1-A6 will surface drain to the controlled 

swale on the south side of the private approach. The permitted flow from the swale is 63.53L/s [ 

65.95L/s – 2.42L/s = 63.53L/s]. 
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The proposed design flow restriction will be achieved with an IPEX ICD at CB#1, (with a head of 

0.27 m) at for a restricted flow of 63.53 L/s.  Therefore, the total release flow will be 63.53L/s.  

For IPEX chart, see Appendix “G”.  

3.2.1 Roof Drain calculations 

The proposed roofs are pitched; therefore, roof drains are not proposed.  

 

3.2.2   Storage calculations 

The total flow into CB#1 during a 100-year storm event will be the total flow from areas A1-A6. 

Therefore, the flow is 206.82 L/s for a 100 years storm which is being limited to 63.63 L/s. The 

ICD by IPEX (Type D) has a head of 0.29m (77.56) (Ponding elevation) – 77.27m (outlet) = 0.29 

m).  Based on our Hydrographs, the accumulated volume generated by this restriction would be 

88.82 cu. m.  See Appendix “E” for Hydrographs. 

 

3.2.3   Structure Storage 

The volume is proposed to be stored in the swale. The shape of the swale is proposed to be 

constructed with 3H:1V side walls and a ‘flat’ bottom (minimum 2% cross fall from bottom of 

walls to centerline of swale). Average slope has been shown on the site development drawing.  

Ponding capacity of the swale has been calculated as the sum of the capacity of sections of the 

swale. The capacity of each section has been calculated as the length of the section crossed with 

the average area of the section. The average area of each section was calculated using the cross-

sectional area of the swale at the upstream and the downstream end of each section.  

The cross-sectional area of the swale at section ends is dependent on ponding elevation in the 

swale. Through trial and error, the 100-year ponding elevation was found to be 77.56m. The 

resulting ponding attributes have been summarized in the following table: 

 

Section Ponding 

Elevation (m) 
Swale 

Elevation (m) 
Average 

Area (sq m) 
Length 

(m) 
Volume 

(cu m) 
Capacity 

(cu m) 

1 74.56 77.28 0.331 10.000 3.310 3.310 

2 74.56 77.30 1.061 10.000 10.605 13.915 

3 74.56 77.32 1.593 10.000 15.928 29.843 

4 74.56 77.34 1.384 10.000 13.843 43.685 

5 74.56 77.36 1.237 10.000 12.365 56.050 

6 74.56 77.38 1.057 10.000 10.565 66.615 

7 74.56 77.40 0.935 10.000 9.345 75.960 

8 74.56 77.42 0.847 10.000 8.470 84.430 

9 74.56 77.44 0.847 10.000 8.470 92.900 

10 74.56 77.46 0.535 7.978 4.268 97.168 

11 74.56 77.48 0.288 10.664 3.066 100.234 

12 74.56 77.50 0.112 12.083 1.348 101.583 

13 74.56 77.52 0.040 30.975 1.227 102.809 
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14 74.56 77.58 0.040 20.94 0.271 103.080 
    

Target Storage 88.82 

 

*Note: The table was constructed beginning at the outlet. Section 14 is adjacent to the South West 

corner of the property.  

Therefore, the surface storage capacity is 103.080/88.82*100 = 116% of the required volume. 

 

3.3      Five Year Storm Event 

In the Storm Sewer Design sheet, the pre-development flow was calculated as 104.24 L/s. The 

affected area was found to have a predevelopment flows of 65.65L/s. We have an uncontrolled 

area, (Area A7) releasing storm water at 1.13 L/s.  Area's A1-A6 will surface drain to the controlled 

swale on the south side of the private approach. The permitted flow from the swale is 65.65L/s and 

will be restricted to 63.53L/s as per section 3.2 of this report. 

 

3.3.1    Storage calculations 

The total flow into CB#1 during a 5-year storm event will be the total flow from areas A1-A6. 

Therefore, the flow is 96.28 L/s for a 5 years storm which is being limited to 63.53 L/s. The ICD 

by IPEX (Type D) has a head of 0.23m (77.50 (Ponding elevation) – 77.27m (outlet) = 0.23 m).  

Based on our Hydrographs, the accumulated volume generated by this restriction would be 53.413 

cu. m.  See Appendix “E” for Hydrographs. 

 

3.3.2    Structure Storage 

Refer to section 3.2.2.1 for description of pond construction and method of calculating swale 

capacity. 

 

3.4     Trench Drain and Pump 

The proposed elevation at the bottom of the ramp will be lower than the adjacent swale elevations, 

and therefore must be pumped.  

The system will be designed to accommodate a 1hr storm assuming pump failure at the onset of 

the storm, as well as a water level in the pit at a level only just insufficient to engage the alarm. 

 

  3.4.1    Pump Selection 

A 1HP sump pump by Flotec is capable of pumping 5.75L/s (5468 GPH) with a maximum head 

of 2.22m (7.29ft). Therefore, we propose alternating Flotec 1HP pumps with float actuated control 

panel. 
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3.4.2    Pit design 

The discharge pipe must exit the pump chamber above the 100-year ponding elevation. We 

propose a 2.0% slope on the discharge pipe, draining towards the swale. This will provide a pipe 

invert at the pump chamber of 77.78. We therefore propose a pump inlet elevation of 75.56m 

(77.78 -2.21 = 75.56). The proposed pump has a 3 1/2" clearance from bottom of pit to pump inlet, 

therefore the pit sump will be at an elevation of 75.49m.  

The OFF float will be installed at 4" (elev = 75.59), ON float at 14" (elev = 75.79), and a high 

alarm float at 17" (elev = 75.86).  

Additional flow reserve volume to was accounted for  (up to the 100-year design storm) sufficient 

to provide a 1hr response time in case of pump failure. 

Considering flooding would begin to occur at an elevation of 75.79, there would therefore be a 

reserve depth of 1.32m (77.18 – 75.79 = 1.32m). Assuming a water elevation in the pit just below 

the high-water alarm float level at the commencement of the storm would be the worst-case 

scenario. For a 3.6m diameter pit, there would be a reserve capacity of 13.44 cu m before flooding. 

A 60-minute storm would generate 13.41cu m of water (Refer to hydrograph tables in Appendix 

"E"). 

Therefore the proposed 3.6m diameter precast concrete manhole shall be used as a sump pit, or 

equivalent volume. Assuming a 1.8m monolithic base, the underside of transition slab would be at 

an elevation of 77.29m. A 1.2m diameter riser with a height of 0.9m, 1.2m diameter flat top, 6” 

leveling ring and 6" frame and grate would bring the top of grate elevation to 79.08m. Refer to site 

development drawings for finished grade elevations (see appendix "A").  

 

3.5   Quality Control 

A water quality control requirement of 80% TSS removal was set by the South Nation 

Conservation Authority. We propose to achieve this requirement by means of an "end of the line" 

treatment unit. We are proposing a Stormceptor unit. Using the Stormceptor sizing software, the 

STC 300 unit was selected. The software generated report has been attached (See Appendix "G"). 

 

3.6   Phase 2 Considerations 

Due to the anticipated Phase 2 development, a catch basin is proposed to be installed which will  

have its own ICD to control phase 2. An STC will also be proposed for phase 2. In order to assess 

which model to install, the Stormceptor software was employed. The factors to consider in sizing 

a storm captor are tributary area (known, assuming no uncontrolled areas is conservative), 

imperviousness (site characteristics dictate this is zero), and flow/ponding characteristics. Using 

numbers proportional to Phase 1, the system was sized as an STC 2000. Refer to the software 

generated report in Appendix “G”. We propose that the STC shell only be installed, without the 

insert. 
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4.0       SANITARY SEWER DESIGN 

 

As per Part 8 of the Ontario Building Code (See Appendix "H"), Table 8.2.1.3.A, 

 

Apartments,  Based on Occupant Load      275 L/c/d 

Occupancy,  Based on Subsection 3.1.17 2 people per bedroom 

Therefore: 

 

6 x 2 bedrooms x 2 people per room =    24 people 

6 x 1 bedrooms x 2 people per room =    12 people 

Total=    36 people 

 

Therefore, the total daily design sanitary sewage flow for this development is 9900 L/d [275L/c/d 

x 36 people = 9900 L/d]. 

 

4.1      Septic Tank 

Since the building will have a residential use, the volume of the septic tank must be at least 2 times 

the daily design sanitary sewage flow as per sentence 8.2.2.3.(1) of the OBC.  

 

 Tank Volume = 2 x 9900  =19 800 L 

Therefore, we will use a standard Boucher Precast Concrete Limited (or equivalent) 5000gal (22 

500 L) concrete septic tank c/w Polylok PL122 or equivalent effluent filter. See details on plan.  

 

4.2     Tertiary Treatment Units 

The Ottawa Septic System Office has included a requirement of tertiary treatment based on 

expected sewage characteristics of senior citizens. The proposed treatment unit is the EnviroSeptic 

Treatment System (BMEC 13-03-365).  

The design parameters were provided by the EnviroSeptic product representative and attached in 

Appendix “M”.  The proposed design parameters were reviewed and it is our professional opinion 

that they are suitable for the proposed site and design flow.  

 

4.3     Area Bed Design 

The area bed will be a sand layer with the EnviroSeptic pipes contained within it. The bed will 

have dimensions 17.38m X 9.45m and a total contact surface of 164.19 sq m.   

 

4.3.1 Stone layer 

The EnviroSeptic System does not have a stone later. 
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4.3.2 Extended Area (Base of the septic sand) 

The proposed sand layer shall be 700mm thick and have an area not less than the greater of: 

 

1-Area Bed (164.19 sq m); 

Or 

2-A=QT/850 = (9900)(6)/850 = 70 sq m 

The minimum required size of the sand layer is therefore a matching area and footprint of the sand 

layer. (The percolation rate of the native soil "T=6" was obtained from the geotechnical report by 

Morey Assoc. Ltd. for this site, dated Sept. 2013, file # 013300). 

4.4 Pumping Station 

A pumping chamber is required for dosing purposes only. Mechanical Engineer and plumber to 

take note of proposed pipe invert at exterior side of foundation wall. Gravity drainage of basement 

fixtures or floor drains may not be possible and an internal sewage pit should be considered. 

The EnviroSeptic system does not follow OBC requirements for dosing 75% of the volume of the 

distribution piping. We are proposing a demand dosing system designed to dose 1238L each cycle 

for approximately 8 cycles per day. We propose a dose rate of 1.25L/s for total dosing time in 

excess of 15 minutes in order to prevent dosing in excess of 75L/min, which is not suitable for this 

system. 

The pump chamber is proposed to be constructed of 1.2m diameter concrete casing. With a cross 

sectional area of 1.131 sq m, the required working depth of the pump chamber will be 1.1m. 

We are proposing a 0.1m elevation difference between the bottom of the chamber and the pump 

inlet, a 1.1m working depth, and a 0.16m buffer between high float and alarm float. We also 

propose the alarm float elevation to match the inlet elevation of 77.96. With a top of grate elevation 

of 78.54, we are therefore proposing a total pump chamber height of 1.93m. 

With an inlet elevation of 76.76 and an outlet elevation of 78.18, the head on the pump will be 

1.47m. With a flow of 1.25L/s (19.8GPM), a Meyer’s SRM4 series pump is more than sufficient 

to be used as the dosing pump. When used in combination with EnviroSeptic, a dosing pump must 

be installed with a velocity reducer and differential venting. 

 

4.5 Elevations of structures 

The proposed area bed will outlet to the west at an elevation 77.65. The footer of the proposed bed 

will be set back from the outlet by approximately 3m. With a contact surface at a slope of 1%, the 

elevation of the contact surface at the footer will be 77.68m. Continuing at 1% up to the header, 

the elevation of the contact surface at the header (17.38m @ 1.0%) will be 77.85. Working up 

from there, we have the following table of elevations of structures for the septic system: 

 

Structure 

Inlet 

Elevation 

Outlet 

Elevation 

Underside Elevation of 

Structure 

Top Elevation of 

Structure 

F/G 

Elevation 

BLDG N/A 78.13 N/A N/A N/A 
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Tank 78.09 78.01 75.83 78.40 78.54 

Pump 77.96 78.18 76.78 78.40 78.54 

header 78.15 N/A N/A N/A 78.75 

CS@header N/A N/A 77.85 N/A N/A 

footer 77.98 N/A N/A N/A 78.58 

CS @footer N/A N/A 77.68 N/A N/A 
 

 

5.0     WATER CONNECTION DESIGN 
 

5.1       Domestic water requirements 

Based on the preliminary concept of having 12 units, 6 of which are to be 2-bedroom units and 6 

of which are to be 1-bedroom units, and following the city of Ottawa design guidelines for water 

distribution, we have a design water demand as follows: 

 

6 rooms at 2.1 people per room for 12.6 people 

6 rooms at 1.4 people per room for 8.4 people 

 

The predicted population of this building would therefore be 21 people. The guideline specifies a 

design flow of 350L/c/day. The total demand would therefore be 7350L/d, which translates to an 

average daily demand of 0.085L/s. Therefore: ADD = 0.085L/s; MDD = 0.213L/s; MHD = 

0.468L/s 

 

5.2       Fire Flow Requirements 

The required fire flow was calculated using the OBC method.  

 

Q=KVS 

 

-Combustible construction is assumed, therefore K=18 

-Each floor is to have an area of approximately 598 sq m. Assuming a storey height of 3m, the 

building volume is therefore approximately 3600 cu m 

-The location of the building is not within 12m of any other existing or proposed structure, 

therefore S = 1. 

 

Q = (18)(3600)(1) = 64,800 

Therefore, a fire flow of 45L/s is required. In order for a fire flow of 45L/s to be maintained for 

the required 30 minutes, an on-site fire water storage tank will be required. The required storage 

for on-site fire water shall be 81,000L. 

 

We therefore propose the use of two 50,000L precast concrete tanks. Two 50,000L tanks will 

provide a total of 100,000L of on-site water storage which is 123.5% (100,000/81,000 * 100% = 
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123.5%) of the required fire water. Tanks are to be installed with a low-level alarm at an elevation 

of 50% of the tanks. 

5.3       Design Flow 

The design flow shall be the greater of the Maximum Hourly Demand (MHD); or the combined 

Fire Flow plus Maximum Daily Demand. Since Fire Flow shall be provided by on-site water 

storage, the design flow shall be taken as the greater of the MHD or the MDD. Therefore: 

 

Design Flow = 0.468L/s  

 

We are proposing a 150mm diameter private main with a 150x50x50 pre-manufactured tee 

servicing the proposed building and a second branch capped for future use. The branch to the 

building is proposed to be reduced to a 50mm service lateral between the tee and the building. 

Considering the flow in the building lateral will consist of the building's domestic demand only, it 

will be sized using the MDD alone. 

 

5.4       Water Capacity Comments 

The boundary conditions and HGL for hydraulic analysis for 5574 Rockdale Road were obtained 

from the city. See attached copy in Appendix “J”. From the boundary conditions, we noted that 

we have a minimum pressure check of 108.4 m and for the estimated water main elevation of 75.80 

m, a maximum pressure estimate of 46.31 psi. 

 

An HGL table was used to tabulate the characteristics of the private main and service (See 

appendix "J"), including friction and elevation losses and available pressure. As per the table, the 

friction loss servicing this building is 1.82psi [46.31psi - 44.49psi = 1.82psi]. There is also an 

approximately 0.25psi friction loss from water meter to furthest fixture, and a total elevation 

difference of 9.57m (31.4ft) from the water main to the shower head on the top floor. The head 

loss for elevation will be 13.60psi [31.4ft x 0.433 = 13.60psi], for a total pressure loss of 15.67psi 

to service this building. The available pressure at the furthest fixture will therefore be 30.74psi, 

which is adequate. 
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6.0      CONCLUSION 
 

In our opinion, the proposed development project, including the design recommendations provided 

in this report and on the Site Development Drawings, meets the approval requirements for the 

applicable approval agencies as well as the 2003 MOE requirements. 

 

Should you have any questions, please do not hesitate to contact the undersigned. 

 

Sincerely Yours, 

  

  

 

 

 

 

 

Guillaume Brunet, P. Eng.   Benjamin Falconer, E.I.T.  
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APPENDIX “A” 

Site Development Drawings 
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APPENDIX “B” 

Tributary Areas 
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C = 0.3 C = 0.80 C = 0.90

UNAFFECTED 1.020 0.000 0.000 1.020 0.30

TOTAL 1.020 0.000 0.000 1.020 0.30

C = 0.3 C = 0.80 C = 0.90

E-01 0.619 0.000 0.000 0.619 0.30

E-02 0.140 0.000 0.000 0.140 0.30

TOTAL 0.759 0.000 0.000 0.759 0.30

C = 0.30 C = 0.80 C = 0.90

WS-01 0.273 0.000 0.090 0.363 0.45

WS-02 0.018 0.000 0.003 0.021 0.39

WS-03 0.018 0.000 0.024 0.042 0.64

WS-04 0.010 0.000 0.085 0.095 0.84

WS-05 0.000 0.000 0.022 0.022 0.90

WS-06 0.036 0.000 0.027 0.063 0.56

WS-07 0.013 0.000 0.000 0.013 0.30

WS-08 0.140 0.000 0.000 0.140 0.30

WS-09 1.020 0.000 0.000 1.020 0.30

TOTAL 1.528 0.000 0.251 1.779 0.38

RUNOFF COEFFICIENT (C)

Grass 0.38

Gravel 0.80

Asphalt / rooftop 0.90

PRE-DEVELOPMENT DRAINAGE AREA (UNAFFECTED AREA)

Catchment Area
Runoff Coefficient

Total Area (ha) Combined C

Combined C

PRE-DEVELOPMENT DRAINAGE AREA (AFFECTED AREA)

POST-DEVELOPMENT DRAINAGE AREA

Runoff Coefficient

Runoff Coefficient

Total Area (ha) Combined CCatchment Area

Catchment Area Total Area (ha)

• 767 NOTRE DAME STREET, SUITE 42, EMBRUN, ON  K0A 1W1• 613-693-0700 • BLENGINEERING.CA •
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APPENDIX “C” 

Surface Ponding & Drainage Diagram 
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APPENDIX “D” 

Storm Water Design Sheet 
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STORM WATER MANAGEMENT DESIGN SHEET

100 YEAR STORM EVENT

PRE-DEVELOPMENT STORMATER MANAGEMENT

Runoff Catchment Area ∑R5

0.619 ha R= 0.30

0.140 ha R= 0.30

0.759 ha ∑R= 0.24

PRE-DEVELOPMENT ALLOWABLE RELEASE RATE

Q = 2.78CIA (L/s) I5 = 998.071 / (Tc + 6.053)
0.814

C = 0.30 up to a maximum of 0.5 as per City of Ottawa Sewer Design Guidelines

I = 104.2 mm/hr

Tc = 10 min

Total = 0.759 ha

Allowable Release Rate= 65.95 L/s

POST-DEVELOPMENT STORMATER MANAGEMENT

Runoff Catchment Area ∑R5 ∑R100

0.363 ha R= 0.45 0.56

0.021 ha R= 0.39 0.48

0.042 ha R= 0.64 0.80

0.095 ha R= 0.84 1.00

0.022 ha R= 0.90 1.00

0.063 ha R= 0.56 0.70

0.606 ha ∑R= 0.55 0.67

0.013 ha R= 0.30 0.38

0.140 ha R= 0.30 0.38

1.020 ha R= 0.38 0.48

0.153 ha ∑R= 0.03 0.34

I100 = 1735.688 / (Td + 6.014)
0.820

* WS-09 will not be accounted for as it will remain unaffected

Time (min)

Intensity 

(mm/hr)

Controlled 

Runoff** (L/s)

Storage Volume 

(m
3
)

Controlled Release Rate 

(L/s)

Uncontrolled Runoff  

(L/s)

Total Release Rate 

(L/s)

10 178.6 202.71 83.51 63.53 2.42 65.95

15 142.9 162.23 88.82 63.53 1.94 65.47

20 120.0 136.18 87.17 63.53 1.63 65.16

25 103.8 117.90 81.54 63.53 1.41 64.94

30 91.9 104.30 73.37 63.53 1.25 64.78

35 82.6 93.75 63.45 63.53 1.12 64.65

40 75.1 85.31 52.26 63.53 1.02 64.55

45 69.1 78.39 40.11 63.53 0.94 64.47

50 64.0 72.61 27.21 63.53 0.87 64.40

60 55.9 63.46 0.00 63.53 0.76 64.29

70 49.8 56.53 0.00 63.53 0.67 64.21

80 45.0 51.08 0.00 63.53 0.61 64.14

90 41.1 46.67 0.00 63.53 0.56 64.09

100 37.9 43.03 0.00 63.53 0.51 64.05

110 35.2 39.96 0.00 63.53 0.48 64.01

120 32.9 37.34 0.00 63.53 0.45 63.98

STORMATER STORAGE REQUIREMENTS 

Total Storage Required = 88.82 m
3

Dry PondStorage = 103.08 m
3

Total Available Storage = 103.08 m
3

Area

Total Uncontrolled =

Area

WS-01

WS-02

WS-08

Un-Controlled

Controlled 

Un-controlled
WS-09*

Total Un-Controlled =

EWS-01

EWS-02

WS-03

WS-04

WS-05

WS-06

Total Contolled =

WS-07

REQUIRED STORAGE 
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File No. 19-276 Date: March 26, 2020

Project: New 12 Units Apartment Building Designed: Guillaume Brunet

Project Address: 5574 Rockdlade Rd. Vars Checked: Guillaume Brunet

Client: Bergeron Construction Drawing Reference: C200 & C300

STORM WATER MANAGEMENT DESIGN SHEET

5 YEAR STORM EVENT

PRE-DEVELOPMENT STORMATER MANAGEMENT

Runoff Catchment Area ∑R5

0.619 ha R= 0.30

0.140 ha R= 0.30

0.759 ha ∑R= 0.24

PRE-DEVELOPMENT ALLOWABLE RELEASE RATE

Q = 2.78CIA (L/s) I5 = 998.071 / (Tc + 6.053)
0.814

C = 0.30 up to a maximum of 0.5 as per City of Ottawa Sewer Design Guidelines

I = 104.2 mm/hr

Tc = 10 min

Total = 0.759 ha

Allowable Release Rate= 65.95 L/s

POST-DEVELOPMENT STORMATER MANAGEMENT

Runoff Catchment Area ∑R5 ∑R100

0.363 ha R= 0.45 0.56

0.021 ha R= 0.39 0.48

0.042 ha R= 0.64 0.80

0.095 ha R= 0.84 1.00

0.022 ha R= 0.90 1.00

0.063 ha R= 0.56 0.70

0.606 ha ∑R= 0.55 0.67

0.013 ha R= 0.30 0.38

0.140 ha R= 0.30 0.38

1.020 ha R= 0.30 0.38

0.153 ha ∑R= 0.27 0.34

I5 = 998.071 / (Td + 6.053)
0.814

* WS-09 will not be accounted for as it will remain unaffected

Time (min)

Intensity 

(mm/hr)

Controlled 

Runoff** (L/s)

Storage Volume 

(m
3
)

Controlled Release 

Rate (L/s)

Uncontrolled 

Runoff  (L/s)

Total Release 

Rate (L/s)

10 104.2 96.28 19.65 63.53 1.13 64.66

15 83.6 77.21 12.31 63.53 0.91 64.44

20 70.3 64.92 1.66 63.53 0.76 64.30

25 60.9 56.27 0.00 63.53 0.66 64.20

30 53.9 49.83 0.00 63.53 0.58 64.12

35 48.5 44.83 0.00 63.53 0.53 64.06

40 44.2 40.83 0.00 63.53 0.48 64.01

45 40.6 37.54 0.00 63.53 0.44 63.98

50 37.7 34.79 0.00 63.53 0.41 63.94

60 32.9 30.44 0.00 63.53 0.36 63.89

70 29.4 27.14 0.00 63.53 0.32 63.85

80 26.6 24.55 0.00 63.53 0.29 63.82

90 24.3 22.44 0.00 63.53 0.26 63.80

STORMATER STORAGE REQUIREMENTS 

Total Storage Required = 19.65 m
3

Surface Storage = 103.08 m
3

Total Available Storage = 103.08 m
3

REQUIRED STORAGE 

Controlled 

Un-Controlled

EWS-01

Total Uncontrolled =

EWS-02

WS-07

WS-09*
Un-controlled

Area

WS-01

Total Contolled =

WS-08

Total Un-Controlled =

WS-02

Area

WS-03

WS-04

WS-05

WS-06
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APPENDIX “E” 

Hydrograph Tables 

 

 

 

 

 

 

 

 



Time 

(min.)

Intensity 

(l) 

(mm/hr)

Q=0.923i 

(L/s)

Restrictio

n (L/s)

Net Flow 

accumulat

ion (L/s)

Ponding (L)
Time 

(min.)

Intensity 

(l) 

(mm/hr)

Q=0.066i 

(L/s)

Restrictio

n (L/s)

Net Flow 

accumulat

ion (L/s)

Ponding (L)

5 140 129.22 59.47 69.75 20925.000 5 140 9.24 0 9.24 2772.000

10 104.4 96.3612 59.47 36.8912 22134.720 10 104.4 6.8904 0 6.8904 4134.240

15 85.6 79.0088 59.47 19.5388 17584.920 15 85.6 5.6496 0 5.6496 5084.640

20 72 66.456 59.47 6.986 8383.200 20 72 4.752 0 4.752 5702.400

30 53.9 49.7497 59.47 -9.7203 -17496.540 30 53.9 3.5574 0 3.5574 6403.320

40 45 41.535 59.47 -17.935 -43044.000 40 45 2.97 0 2.97 7128.000

50 38.5 35.5355 59.47 -23.9345 -71803.500 50 38.5 2.541 0 2.541 7623.000

60 32 29.536 59.47 -29.934 N/A 60 32 2.112 0 2.112 7603.200

120 18.9 17.4447 59.47 N/A N/A 120 18.9 1.2474 0 1.2474 8981.280

360 8.4 7.7532 59.47 N/A N/A 360 8.4 0.5544 0 0.5544 11975.040

720 4.8 4.4304 59.47 N/A N/A 720 4.8 0.3168 0 0.3168 13685.760

1440 2.6 2.3998 59.47 N/A N/A 1440 2.6 0.1716 0 N/A N/A

Time 

(min.)

Intensity 

(l) 

(mm/hr)

Q=1.032i 

(L/s)

Restrictio

n (L/s)

Net Flow 

accumulat

ion (L/s)

Ponding (L)
Time 

(min.)

Intensity 

(l) 

(mm/hr)

Q=0.07i 

(L/s)

Restrictio

n (L/s)

Net Flow 

accumulat

ion (L/s)

Ponding (L)

5 242.6 250.3632 59.47 190.8932 57267.960 5 242.6 16.982 0 16.982 5094.600

10 179 184.728 59.47 125.258 75154.800 10 179 12.53 0 12.53 7518.000

15 146.8 151.4976 59.47 92.0276 82824.840 15 146.8 10.276 0 10.276 9248.400

30 91.9 94.8408 59.47 35.3708 63667.440 30 91.9 6.433 0 6.433 11579.400

40 76 78.432 59.47 18.962 45508.800 40 76 5.32 0 5.32 12768.000

50 65 67.08 59.47 7.61 22830.000 60 53.2 3.724 0 3.724 13406.400

60 53.2 54.9024 59.47 -4.5676 -16443.360 75 47.26 3.3082 0 3.3082 14886.900

120 31.5 32.508 59.47 -26.962 N/A 120 31.5 2.205 0 2.205 15876.000

360 14.5 14.964 59.47 N/A N/A 360 14.5 1.015 0 1.015 21924.000

720 8 8.256 59.47 N/A N/A  720 8 0.56 0 0.56 24192.000

1440 4.3 4.4376 59.47 N/A N/A 1440 4.3 0.301 0 N/A N/A

Ponding Calculations for the Swale (Phase 1) Ponding Calculations for the Pit

Hydrograph for a 100 year storm Hydrograph for a 100 year storm

Hydrograph Table # 1 Hydrograph Table # 2 
Ponding Calculations for the Swale (Phase 1) Ponding Calculations for the Pit

Hydrograph for a 5 year storm Hydrograph for a 5 year storm
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APPENDIX “F” 

Intensity Duration Curves 
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APPENDIX “G” 

ICD Data table 

& STC Design Brief 
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APPENDIX “H” 

Ontario Building Code  
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APPENDIX “I” 

ASHRAE TABLES & 

OTTAWA SEWER CAPACITY 

TABLES 
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APPENDIX “J” 

BOUNDARY CONDITIONS 

& HGL 
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APPENDIX “K” 

EROSION AND SEDIMENT 

CONTROL 
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APPENDIX “L” 

ENVIRO SEPTIC DESIGN PARA 






































