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EX-i 

Legal Notification 
 
This report was prepared by exp Services Inc. for the account of Mr. Simon Nehme c/o Ramada Ottawa 
on the Rideau. Any use which a third party makes of this report, or any reliance on or decisions to be made 
based on it, are the responsibility of such third parties. Exp Services Inc. accepts no responsibility for 
damages, if any, suffered by any third party as a result of decisions made or actions based on this project. 
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1     Introduction 

EXP Services Inc. was retained by Mr. Simon Nehme c/o Ramada Ottawa on the Rideau to prepare site 
servicing and stormwater management report for the proposed Conroy Business Park in support of site 
plan control application for the proposed office buildings located at 2500 St. Laurent Boulevard, Ottawa, 
Ontario. The phased development will be comprised of three office condominium blocks. The buildings 
will be two-storey, wood frame type construction and will not have basements. The subject site is 
approximately 1.16 hectares in area. This report outlines the servicing and stormwater management 
strategy for the subject site.  

2 References 

Various documents were referred to in preparing the current report including: 
 

• City of Ottawa Sewer Design Guidelines Revision 2, October 2012 (SDG002) 

• City of Ottawa Water Distribution Guidelines Revision 1, July 2010 (WDG001) 

• Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment, March 
2003 (MOE SMPDM) 
 

3 Sanitary Sewer Design  

The proposed development will be serviced by a connection to the existing 375mm diameter PVC sanitary 
sewer on St Laurent Blvd. The anticipated peak sanitary flow from the proposed development has been 
calculated as per the City of Ottawa Sewer Design Guidelines (SDG02, 2012). The anticipated peak 
sanitary flow is calculated as follows:   

Design Flows 

Design Flow for Commercial Use:  50,000 L/day/ha (0.5787 L/s/ha) 

Peaking Factor:  1.5 

Site Area:  1.16 hectares 

Extraneous Flow:  0.28 L/s/ha 

Peak Design Flow:  = (0.5787L/s/ha)(1.16ha)(1.5)+(1.16ha)(0.28L/s/ha) 

  =1.33 L/s  

The proposed on-site sanitary sewers will be installed at a minimum grade of 0.60%. At this slope, a 150mm 
diameter sanitary sewer has a capacity of 11.8 L/s and a full flow velocity of 0.67 m/s and will therefore have 
sufficient capacity to service the site. The City of Ottawa Sewer Design Guidelines recommend a flow velocity 
within 0.6m/s to 3m/s. Refer to Site Servicing and Grading Plan (dwg 238830-SSGP1) for details of the 
sanitary sewers servicing the development. 
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4 Watermain Design  

The proposed development will be serviced by a new 200mm diameter water service which will be 
connected to the existing 305mm diameter ductile iron municipal watermain on St Laurent Blvd to meet the 
domestic water requirements for the site. A Fire hydrant will be installed on the site to provide fire protection 
for the proposed development. Refer to Site Servicing and Grading Plan (dwg 238830-SSGP1) for the 
location of the proposed fire hydrant. 
 
Fire Water Demand 
The fire flow demand calculations were prepared based on the Fire Underwriters Survey (refer to Appendix 
B). The new buildings will be non-sprinklered and wood construction. The fire flow demand for the proposed 
development was calculated to be 197 L/s. There are two existing fire hydrants adjacent to the site on St 
Laurent Blvd and Conroy Rd. However, not all main entrances of the proposed development are within 90m 
unobstructed from the existing fire hydrant. Therefore, A new fire hydrant will be installed on the site and 
will provide fire protection for the proposed development. 
 
The domestic water demands for the proposed site were calculated as per the City of Ottawa Water 
Distribution Guidelines. 
 
Commercial Water Demand  

Average daily demand:  

  =50000 l/ha/day 
  =1.16 hax 28,000 L/ha/day x (1/86,400 s/day)  

= 0.4 L/s 
 

Maximum daily demand:  

  =1.5 x avg. day 
  =1.5 x 0.4 L/s 
  =0.6 L/s 

 

Maximum hourly daily demand:  

  =1.8 x max.day 
  =1.8 x 0.6 L/s 
  =1.1 L/s 

 
The following boundary conditions were provided by the City of Ottawa (refer to Appendix B): 
 
Peak Hour HGL = 122.6m 
 
Maximum HGL = 131.4m 
 
Max Day (0.6 L/s) + FireFlow (197L/s) = 124.5m 
 
The water distribution guidelines require that the system pressure under maximum day plus fire flow 
conditions shall not be less than 20 psi. Based on the HGL of 124.5m for the max day + fire flow scenario 
and ground elevation of 85.50 adjacent to the proposed fire hydrant the residual pressure will be 
approximately 21.8 psi which exceeds the minimum pressure requirement. Therefore, a fire flow of 197 l/s 
can be provided by the City water supply system at the proposed fire hydrant under maximum day 
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 I100  =  1735.688 / (20.6 + 142.89)0.820   = 189.7 mm/hr 
 Q100PRE =  2.78 (0.5) (189.7 mm/hr) (1.16 ha) = 189.7L/sec 
 
The 5-year and 100-year pre-development flows were estimated at 111.15 L/sec and 189.7 L/sec 
respectively. Refer to Appendix A for SWM design sheets.  

5.3 Allowable Release Rate 

Minor system flows form the site to the 1500mm diameter concrete storm sewer on St Laurent Blvd will be 
restricted to 111.15 L/s for up to the 100 year event. The allowable release rate criterion was established 
during the pre-application consultation with the City of Ottawa. The allowable release rate is based on the 
5-yr storm event using a runoff coefficient of 0.5 and a calculated time of concentration. Flows to the storm 
sewer in excess of the 5-year allowable release rate, up to and including the 100-year storm event, shall 
be detained on site. Refer to Appendix A for SWM design sheets. 

5.4 Post-Development Conditions 

Stormwater will be controlled and released at a rate less than the allowable release rate for storms up to 
and including the 100-year storm event.  An overland flow route is provided for storms greater than the 
100-year event. Flow control devices will be installed in roof drains and various catchbasins/manholes in 
order to control stormwater prior to its release from the site. The site under post development conditions 
has been divided into 13 drainage areas, refer to Stormwater Management drawing 238830-SWM-1. 

5.4.1 Storage Requirements and Allocation 

Post development runoff in excess of the pre-development 5-year release rate will be detained on-site for 
storms up to and including the 100-year storm. The required SWM storage volumes will be achieved using 
the surface storage in the parking-lots and underground structures. Surface ponding volumes over catch 
basins and catch basin manholes were determined by applying the pyramid volume equation of one-third 
of the depth multiplied by the surface area of the pond. Ponding depths for the subject site shall be equal 
to or less than 150 mm for the 5-year storm and 300 mm for the 100-year storm event. Major overland flows 
from storms greater than the 100-year event will be directed to St Laurent Blvd via the overland flow route 
leading to the main entrances of the site.  
  
The volume of storage required was calculated for both the 5-year and 100-year storm events using the 
Rational Method. The estimated (100-year) on-site required and available storage volumes were 
determined to be 317.3m3 and 465.8m3, respectively. The estimated (5-year) on-site required and available 
storage volumes were determined to be 121.6m3 and 125.6m3, respectively. Since more storage is 
available than will be required in both the 5-year and 100-year events, the ponding level will be less than 
150mm and 300mm for the 5-year and 100-year events respectively. Detailed stormwater management 
calculations are shown in Appendix A, including storage requirements and storage quantities provided. 
Ponding levels and drainage areas for the site are shown on the post-development storm drainage plan.  
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5.4.2 Flow Control Device Sizing  

A simple plug-type insert is suitable if the orifice diameter is 75 mm or greater. For lower release rates a 
more sophisticated orifice design is employed, such as Hydrovex, to reduce the possibility of clogging often 
associated with a small orifice. The Hydrovex models are custom-manufactured based on specific head 
and release rate information. Hydrovex model types were selected based on the manufacturer’s selection 
charts (included in Appendix A). There are no plug type orifices proposed for the site due to the lower 
release rate required for each drainage area. Inlet control devices and their locations are shown on the Site 
Servicing and Grading plan 238830-SSGP-1. 
 
Runoff attenuation for the roofs of the proposed buildings will be provided by WATTS RD-200-A-ADJ small 
areas roof drains with adjustable flow control. Refer to the Stormwater Management Plan SWM1 for roof 
drain locations and Appendix C for design details including the controlled release rate for each drain, 
maximum storage depths and volumes. The maximum depth or rooftop storage under the 100-year event 
is of 150mm. The available rooftop storage volume is greater than the required storage volume for the 100-
year storm event.  

5.4.3 Summary of Proposed SWM System 

A summary of the release rates for the controlled and uncontrolled drainage areas and corresponding 
storage details is provided in Table 5.1 below. Refer to Appendix A for detailed Stormwater Management 
spreadsheet calculations and sewer design sheet. The Post development 100 year release rate from the 
Site is of 106.2L/s, which is less than the allowable limit of 111.15L/s.  

Table 5-1: Summary of Proposed On-Site SWM System 

 

5.4.4 Quality Control 

The stormwater runoff from the site is directed to the storm sewers on St Laurent Blvd that drains to the 
East Community Trunk Storm which outlets to the McEwan Creek Stormwater Management Facility. 
Quality control for the proposed site will be provided by the existing downstream Stormwater 
Management Facility. No additional water quality control is required on site. Refer to correspondence 
from the RVCA in Appendix A. 
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6 Erosion and Sediment Control 
 
During all construction activities, erosion and sedimentation shall be controlled by the following techniques: 
 

• Extent of exposed soils shall be limited at any given time; 

• Exposed areas shall be re-vegetated as soon as possible; 

• Minimize the area to be cleared and disruption of adjacent areas; 

• Filter cloth shall be installed between frame and cover of all catch basins, catch basin manholes, and 
storm manholes as identified on the site grading and erosion control plan; 

• Visual inspection shall be completed daily on sediment control barriers and any damage repaired 
immediately. Care will be taken to prevent damage during construction operations; 

• In some cases, barriers may be removed temporarily to accommodate the construction operations. The 
affected barriers will be reinstated at night when construction is completed; 

• Sediment control devices will be cleaned of accumulated silt as required. The deposits will be disposed 
of as per the requirements of the contract; 

• During construction, if the engineer believes that additional prevention methods are required to control 
erosion and sedimentation, the contractor will install additional silt fences or other methods as required 
to the satisfaction of the engineer; and, 

• Construction and maintenance requirements for erosion and sediment controls are to comply with 
Ontario Provincial Standard Specification (OPSS) 805. 
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7 Conclusions 
 
This report addresses the adequacy of the existing municipal services to service the proposed development 
at 2500 St Laurent Blvd, Ottawa, Ontario. Based on the analysis provided in this report, the conclusions 
are as follows:  

• A 200mm diameter water service connected to the 300mm municipal water main on St Laurent Blvd 
will adequately service the proposed development.  

• A fire hydrant will be installed to provide fire protection for the proposed development.  

• An existing Fire Hydrant on St Laurent Blvd and Conroy Rd will provide fire protection for the proposed 
development.   

• A 150mm diameter sanitary service connected to the 375mm diameter municipal sanitary sewer on St 
Laurent Blvd will adequately service the proposed development. 

• SWM for the proposed development will be achieved by restricting all storms up to the 100-year post 
development flow to the pre development 5-year release rate of 111.15L/s.  

• Required on-site SWM storage volumes will be achieved using the surface storage in the parking-lots 
and underground pipes/structures.     

• Quality control will be provided by the existing McEwen Creek Stormwater Management Facility 
which received flows from the 1500mm stormsewer on St Laurent Blvd. No additional water quality 
measures are proposed.  

• Temporary erosion and sediment control measures for the subject site have been identified. 

• Overland flow routes have been provided for the subject site. 

• During all construction activities, erosion and sedimentation shall be controlled. 
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Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0
Prepared By:  M.Lafleur

Date: September 2017

 Table A1 Stormwater Management Summary Table Rev April 2018

5 Year 5 year 5 Year 100 Year 100 year 100 Year

Sub Sub Composite Controlled Storage Storage Controlled Storage Storage

Area Area C' Release Required Provided Release Required Provided

I.D. (ha) (L/s) (m
3
) (m

3
) (L/s) (m

3
) (m

3
)

POST 1 0.071 0.900 5.5 8.4 8.8 5.5 22.7 42.7

POST 2 0.075 0.900 7.0 7.8 8.2 7.0 22.0 47.9

POST 3 0.074 0.900 4.5 10.2 10.3 4.5 26.3 47.6

POST 4 0.075 0.900 5.5 9.2 9.6 5.5 24.6 42.3

POST 5 0.055 0.900 4.0 6.8 6.8 4.0 18.1 31.8

POST 6 0.056 0.900 4.0 7.0 8.8 4.0 18.6 35.6

POST 7 0.058 0.900 4.0 7.4 8.2 4.0 19.6 35.4

POST 8 0.064 0.900 5.0 7.5 7.7 5.0 20.4 31.2

POST 9 0.040 0.900 5.0 3.0 3.0 5.0 10.0 16.3

POST 10 0.087 0.900 3.2 15.5 15.5 3.8 34.8 34.8

POST 11 0.110 0.900 3.9 15.5 15.5 4.7 44.3 44.3

POST 12 0.136 0.900 5.4 23.2 23.2 5.4 56.5 56.5

POST 13 0.256 0.400 23.8 0.0 0.0 47.8 0.0 0.0

TOTAL 1.16

Total 

Release
80.8 121.6 125.6 106.2 318.0 466.4

111.15Total Allowable Release L/s



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST1

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.071 0.90 0.90 1.00 1.00

0.07 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.07 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 14.8 5.5 9.3 8.4

20 70.25 12.5 5.5 7.0 8.4

25 60.90 10.8 5.5 5.3 8.0
5 YEAR 30 53.93 9.6 5.5 4.1 7.3

35 48.52 8.6 5.5 3.1 6.5

40 44.18 7.8 5.5 2.3 5.6

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.07 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 28.2 5.5 22.7 20.4

20 119.95 23.7 5.5 18.2 21.8

100 YEAR 25 103.85 20.5 5.5 15.0 22.5

30 91.87 18.1 5.5 12.6 22.7

35 82.58 16.3 5.5 10.8 22.7

40 75.15 14.8 5.5 9.3 22.4

45 69.05 13.6 5.5 8.1 21.9

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST2

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.075 0.90 0.90 1.00 1.00

0.08 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.08 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 15.7 7.0 8.7 7.8

20 70.25 13.2 7.0 6.2 7.4

25 60.90 11.4 7.0 4.4 6.6
5 YEAR 30 53.93 10.1 7.0 3.1 5.6

35 48.52 9.1 7.0 2.1 4.4

40 44.18 8.3 7.0 1.3 3.1

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.08 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 29.8 7.0 22.8 20.5

20 119.95 25.0 7.0 18.0 21.6

100 YEAR 25 103.85 21.7 7.0 14.7 22.0

30 91.87 19.2 7.0 12.2 21.9

35 82.58 17.2 7.0 10.2 21.5

40 75.15 15.7 7.0 8.7 20.8

45 69.05 14.4 7.0 7.4 20.0

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST3

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.074 0.90 0.90 1.00 1.00

0.07 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.07 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 15.5 4.5 11.0 9.9

20 70.25 13.0 4.5 8.5 10.2

25 60.90 11.3 4.5 6.8 10.2
5 YEAR 30 53.93 10.0 4.5 5.5 9.9

35 48.52 9.0 4.5 4.5 9.4

40 44.18 8.2 4.5 3.7 8.8

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.07 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 29.4 4.5 24.9 22.4

20 119.95 24.7 4.5 20.2 24.2

100 YEAR 25 103.85 21.4 4.5 16.9 25.3

30 91.87 18.9 4.5 14.4 25.9

35 82.58 17.0 4.5 12.5 26.2

40 75.15 15.5 4.5 11.0 26.3

45 69.05 14.2 4.5 9.7 26.2

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST4

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.075 0.90 0.90 1.00 1.00

0.08 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.08 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 15.7 5.5 10.2 9.2

20 70.25 13.2 5.5 7.7 9.2

25 60.90 11.4 5.5 5.9 8.9
5 YEAR 30 53.93 10.1 5.5 4.6 8.3

35 48.52 9.1 5.5 3.6 7.6

40 44.18 8.3 5.5 2.8 6.7

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.08 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 29.8 5.5 24.3 21.9

20 119.95 25.0 5.5 19.5 23.4

100 YEAR 25 103.85 21.7 5.5 16.2 24.2

30 91.87 19.2 5.5 13.7 24.6

35 82.58 17.2 5.5 11.7 24.6

40 75.15 15.7 5.5 10.2 24.4

45 69.05 14.4 5.5 8.9 24.0

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST5

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.055 0.90 0.90 1.00 1.00

0.06 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.06 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 11.5 4.0 7.5 6.7

20 70.25 9.7 4.0 5.7 6.8

25 60.90 8.4 4.0 4.4 6.6
5 YEAR 30 53.93 7.4 4.0 3.4 6.2

35 48.52 6.7 4.0 2.7 5.6

40 44.18 6.1 4.0 2.1 5.0

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.06 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 21.8 4.0 17.8 16.1

20 119.95 18.3 4.0 14.3 17.2

100 YEAR 25 103.85 15.9 4.0 11.9 17.8

30 91.87 14.0 4.0 10.0 18.1

35 82.58 12.6 4.0 8.6 18.1

40 75.15 11.5 4.0 7.5 18.0

45 69.05 10.6 4.0 6.6 17.7

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST6

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.056 0.90 0.90 1.00 1.00

0.06 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.06 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 11.7 4.0 7.7 6.9

20 70.25 9.8 4.0 5.8 7.0

25 60.90 8.5 4.0 4.5 6.8
5 YEAR 30 53.93 7.6 4.0 3.6 6.4

35 48.52 6.8 4.0 2.8 5.9

40 44.18 6.2 4.0 2.2 5.3

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.06 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 22.2 4.0 18.2 16.4

20 119.95 18.7 4.0 14.7 17.6

100 YEAR 25 103.85 16.2 4.0 12.2 18.3

30 91.87 14.3 4.0 10.3 18.5

35 82.58 12.9 4.0 8.9 18.6

40 75.15 11.7 4.0 7.7 18.5

45 69.05 10.7 4.0 6.7 18.2

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST7

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.058 0.90 0.90 1.00 1.00

0.06 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.06 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 12.1 4.0 8.1 7.3

20 70.25 10.2 4.0 6.2 7.4

25 60.90 8.8 4.0 4.8 7.3
5 YEAR 30 53.93 7.8 4.0 3.8 6.9

35 48.52 7.0 4.0 3.0 6.4

40 44.18 6.4 4.0 2.4 5.8

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.06 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 23.0 4.0 19.0 17.1

20 119.95 19.3 4.0 15.3 18.4

100 YEAR 25 103.85 16.7 4.0 12.7 19.1

30 91.87 14.8 4.0 10.8 19.5

35 82.58 13.3 4.0 9.3 19.6

40 75.15 12.1 4.0 8.1 19.5

45 69.05 11.1 4.0 7.1 19.3

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST8

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.064 0.90 0.90 1.00 1.00

0.06 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.06 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 13.4 5.0 8.4 7.5

20 70.25 11.2 5.0 6.2 7.5

25 60.90 9.8 5.0 4.8 7.1
5 YEAR 30 53.93 8.6 5.0 3.6 6.5

35 48.52 7.8 5.0 2.8 5.8

40 44.18 7.1 5.0 2.1 5.0

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.06 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 25.4 5.0 20.4 18.4

20 119.95 21.3 5.0 16.3 19.6

100 YEAR 25 103.85 18.5 5.0 13.5 20.2

30 91.87 16.3 5.0 11.3 20.4

35 82.58 14.7 5.0 9.7 20.4

40 75.15 13.4 5.0 8.4 20.1

45 69.05 12.3 5.0 7.3 19.7

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST9

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.040 0.90 0.90 1.00 1.00

0.04 Roof 0.000 0.90 1.00

Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.04 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 8.4 5.0 3.4 3.0

20 70.25 7.0 5.0 2.0 2.4

25 60.90 6.1 5.0 1.1 1.6
5 YEAR 30 53.93 5.4 5.0 0.4 0.7

35 48.52 4.9 5.0 -0.1 -0.3

40 44.18 4.4 5.0 -0.6 -1.4

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.04 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 15.9 5.0 10.9 9.8

20 119.95 13.3 5.0 8.3 10.0

100 YEAR 25 103.85 11.5 5.0 6.5 9.8

30 91.87 10.2 5.0 5.2 9.4

35 82.58 9.2 5.0 4.2 8.8

40 75.15 8.4 5.0 3.4 8.1

45 69.05 7.7 5.0 2.7 7.2

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

Rev Feb 2018

POST DEVELOPMENT DRAINAGE AREA POST10

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.000 0.90 0.90 1.00 1.00

0.09 Roof 0.087 0.90 1.00
Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.09 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 18.2 3.2 15.0 13.5

20 70.25 15.3 3.2 12.1 14.5

25 60.90 13.3 3.2 10.1 15.1
5 YEAR 30 53.93 11.7 3.2 8.5 15.4

35 48.52 10.6 3.2 7.4 15.5

40 44.18 9.6 3.2 6.4 15.4

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.09 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 34.6 3.8 30.8 27.7

20 119.95 29.0 3.8 25.2 30.3

100 YEAR 25 103.85 25.1 3.8 21.3 32.0

30 91.87 22.2 3.8 18.4 33.2

35 82.58 20.0 3.8 16.2 34.0

40 75.15 18.2 3.8 14.4 34.5

45 69.05 16.7 3.8 12.9 34.8

50 63.95 15.5 3.8 11.7 35.0

55 59.62 14.4 3.8 10.6 35.0

60 55.89 13.5 3.8 9.7 35.0
65 52.65 12.7 3.8 8.9 34.8

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event



Conroy Business Park
Client:Conroy Business Park INC. 

Project:  OTT-00238830-A0 Prepared By:  M.Lafleur

Date: July 2017

POST DEVELOPMENT DRAINAGE AREA POST11

STORAGE REQUIREMENTS

Post Dev run-off Coefficient "C"

Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" x 1.25 C100 avg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Asphalt 0.000 0.90 0.90 1.00 1.00

0.11 Roof 0.110 0.90 1.00
Grass 0.000 0.25 0.31

*Areas are approximate based on draft site plan

 QUANTITY STORAGE REQUIREMENTS - 5 Year

0.11 = Area(ha)

0.90 = C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 83.56 23.0 3.9 19.1 17.2

20 70.25 19.3 3.9 15.4 18.5

25 60.90 16.8 3.9 12.9 19.3
5 YEAR 30 53.93 14.8 3.9 10.9 19.7

35 48.52 13.4 3.9 9.5 19.9

40 44.18 12.2 3.9 8.3 19.8

 QUANTITY STORAGE REQUIREMENTS - 100 Year

0.11 = Area(ha)

1.00 = *C

Return Time Intensity Flow Controlled Net Runoff To Storage

Period (min) (mm/hr) Q (L/s) Runoff (L/s) Be Stored (L/s)  Req'd m
3

15 142.89 43.7 4.7 39.0 35.1

20 119.95 36.7 4.7 32.0 38.4

100 YEAR 25 103.85 31.8 4.7 27.1 40.6

30 91.87 28.1 4.7 23.4 42.1

35 82.58 25.3 4.7 20.6 43.2

40 75.15 23.0 4.7 18.3 43.9

45 69.05 21.1 4.7 16.4 44.3

50 63.95 19.6 4.7 14.9 44.6

55 59.62 18.2 4.7 13.5 44.7

60 55.89 17.1 4.7 12.4 44.6
65 52.65 16.1 4.7 11.4 44.5

Equations:
Flow Equation

Q = 2.78 x C x I x A

Where:

C is the runoff coefficient

I is the intensity of rainfall, City of Ottawa IDF

A is the total drainage area

5 Year Event 100 Year Event
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