
SCHEDULE " A  
Site Plan Control Agreement 

Pirelli Cables 

TO AGREEMENT EXECUTED THE 5t h day of May , 2003. 

BETWEEN: PlRELLl CABLES INC. 

AND: THE CORPORATION OF THE TOWNSHIP OF 
EDWARDSBURGHICARDINAL 

DESCRIPTION OF THE PROPERTY 

CONCESSION 1, PART LOTS 31,32 AND 33 
RP15R6166, PART 1 

GEOGRAPHIC TOWNSHIP OF EDWARDSBURGH 
PROVINCE OF ONTARIO 



SCHEDULE "B" 
Site Plan Control Agreement 

Pirelli Cables 

TO AGREEMENT EXECUTED THE ..5..t1L DAY OF _M
=-=-a

a
.._.

y
'--

--' 2003 

MASSING AND CONCEPTUAL PLAN SITE PLAN 

EXHIBITS: The following Exhibit attached hereto shall form part of this Schedule: 

SP01  Overall Site Plan
SP02 Enlarged Site Plan
SP03 Enlarged Grading and Drainage Plan
SP04 Site Details

AS AMENDED THE___DAY OF_____2021
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SCHEDULE "C" 
Site Plan Control Agreement 

Pirelli Cables 

TO AGREEMENT EXECUTED THE 5t h DAY OF M a  Y ,2003 

1. ACCESS FACILI-TIES 

a) As per site plan forming Exhibit No. 1 of Schedule "B". 

2. OFFSTREET PARKING AND LOADING 

a) As per site plan forming Exhibit No. 1 of Schedule "B" to .this Agreement. 
b) All offstreet parking lots and access driveways on the owner's lands are to 

be paved within one year. 

3. SNOW REMOVAL 

a) Responsibility of the owner. 

4. GRADING AND DISPOSAL OF STORM AND SANITARY WASTE 

a) Sanitary waste as per requirements of the District Health Unit. 
b) Storm water disposal as per Site Plan (Exhibit 1). 

5. FLOODLIGHTING 

a) Parking lots and access driveways on 'the owner's land are to be 
illuminated to the requirements of the Chief Building Official. 

6. LANDSCAPING 

a) As per site plan forming Exhibit No. 1 of Schedule "B" to this Agreement. 

7. REFUSE STORAGE AND DISPOSAL 

a) A refuse storage shall be provided by the owner. 
b) The owner shall be responsible for the disposal of refuse from his 

property. 

8. LOCATION OF BUILDING S'TRUCTURES AND FACILITIES 

a) As per Exhibit No. 1 of Schedule "B" to this Agreement. 

AS AMENDED THE ____DAY OF _________, 2021

Pursuant to the 41(8)(a)(i) Planning Act and 6.2.2(d) Counties Official Plan, a 
dedication of land shall be made to the Counties along County Rd 2 for future 
potential road purposes. The road allowance should be 30.5 m. Should sufficient 
allowance exist, a letter from a surveyor would meet the Counties’ needs. Should 
the allowance not meet minimum desired right-of-way, the appropriate dedication 
of 1/2 the desired allowance width, measured from the centerline of the current 
road shall be made. The lands to be transferred for road widening purposes shall 
be free and clear of all and any encumbrances. 

Any proposed or future outdoor lighting, including fixtures and signs, be 
designed, installed and maintained to prevent light spill over or glare onto the 
County Rd allowance. 

9.

10.



SCHEDULE "E" 
Site Plan Control Agreement 

Prysmian Power Cables 

TO AGREEMENT EXECUTED THE 5TH DAY OF MAY, 2003 
AS AMENDED THE _____DAY OF _______, 2021 

STORMWATER MANAGEMENT DESIGN BRIEF 



Prysmian Power Cables & Systems Canada Ltd. 
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1 Introduction 

The Prysmian facility in Prescott produces cables for the communications and energy sector.  The 

18.76ha site is located at the northeast corner of Commerce Drive and County Road 2 at 137 Commerce 

Drive (see Figure 1-1).  Prysmian is seeking to expand their current facility with the addition of a 4,610m2 

building on the northeast side as well as an asphalt surfaced truck marshalling area and a granular yard. 

The expanded building will extend over a drainage swale that must be modified to accommodate the 

addition.  The swale drains west to east and ultimately discharges to the undeveloped portion of the 

property and eventually to County Road 2. 

Figure 1-1:  Site Location 

An earlier stormwater management report prepared by WaterPlan Associates in 2010 was made 

available to CBL.  The 2010 report provided good background information of the property and drainage 

information.  Stormwater management measures were employed to mitigate peak flow impacts.  A 

240m long swale was provided in three segments of 80m each separated by rip-rap steps.  Runoff flows 

through the swales sequentially.  In total, the 2010 expansion featured 533m3 of storage that was 

provided in the swale system to reduce peak flows during the 100-yr event to 155L/s.   
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The 2010 storage is shown below in Table 1-1. 

Table 1-1:  2010 Storage and Peak Flow Summary 

Event Storage (m3) Peak Outflow (L/s) 

5-Yr 329 97 

100-Yr 533 155 

The proposed 2021 expansion will include additional surface hardening that is anticipated to increase 

peak flows from the site and adversely impact water quality.  Stormwater management measures are 

required to mitigate the impacts. 

Runoff from the proposed expansion will not connect to or affect the existing stormwater management 

system.  A distinct and separate drainage route and stormwater management measures are planned as 

part of the new addition. 

The proposed work will be constrained to a 1.55ha portion of the site.  The plant expansion will add new 

gravel surfacing of 5,897m2.  New asphalt and roof areas of 5,038m2 and 4,610m2 respectively will 

replace existing grass and some gravel and hard surfacing.  The proposed landcover is summarized in 

Table 1-2. 

Table 1-2:  Existing and Proposed Land Cover 

Surface 
Ex. Coverage 

(m2) 
Prop. Coverage 

(m2) 

Grassed 13,816 0 

Asphalt 1,262 5,038 

Building 0 4,610 

Gravel 467 5,897 

Total 15,545 15,545 
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2 Stormwater Management Targets 

Development of the site will increase the surface hardening and runoff coefficient.  This results in an 

increase in peak flows and total volume of runoff.  Water quality degradation is typically inferred in 

relation to the amount of surface hardening.  CBL has sought to provide measures that will result in an 

improvement of water quality. 

Stormwater management is provided to mitigate the water quantity and quality impacts from increased 

development.   

CBL met with representatives of the Township of Edwardsburgh Cardinal on Monday, January 25th, 2021.  

At this meeting, the Township indicated the following stormwater management targets would be 

applied to the development: 

1) Quantity Control 

Post-development peak flows controlled to pre-development peaks for all events up to and 

including the 100-yr event. 

2) Quality Control  

Enhanced criteria (TSS removal 80%) 

3) County Culverts  

No negative impacts for flows up to 5-yr. 

CBL referenced the following documents in preparing the stormwater management report. 

• Ministry of the Environment Stormwater Management Planning and Design Manual, 2003 

• TRCA/CVC Low Impact Development Guidelines, 2010 

• Prysmian Cables Plant Expansion – Stormwater Management Report, Jan 26 2010. 

In addition to the above guidance, the province has issued direction to planning authorities that 

stormwater management planning shall: 

a. be integrated with planning for sewage and water services and ensure that systems are 
optimized, feasible and financially viable over the long term;  

b. minimize, or, where possible, prevent increases in contaminant loads;  
c. minimize erosion and changes in water balance, and prepare for the impacts of a changing 

climate through the effective management of stormwater, including the use of green 
infrastructure;  

d. mitigate risks to human health, safety, property and the environment;  
e. maximize the extent and function of vegetative and pervious surfaces; and  
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f. promote stormwater management best practices, including stormwater attenuation and re-

use, water conservation and efficiency, and low impact development.

Water quantity and quality control targets are discussed below. 

2.1 Water Quantity Control Target 

Stormwater quantity control targets are based on the principle of peak flow control.  That is, post-

development peak flows should not exceed pre-development peak flows for return period flows up to 

the 100-yr event. 

2.2 Water Quality Target 

Water quality targets are calculated on the basis of negative impacts caused by development.  Water 

quality mitigation will be provided by directing runoff over extensive grass covered lands prior to 

discharge to the County Road 2 ditch and ultimately the St. Lawrence River.  Enhanced protection is 

required. 

2.3 Low Impact Development 

The objectives of Low Impact Development include replicating the water budget as much as possible by 

reducing surface hardening and encouraging infiltration.  The LID guidelines (Toronto and Region 

Conservation Authority, 2010) provide limitations on the application of infiltration technologies such 

that they not be used within 1m from the water table or rock.  Stormwater measures will include the 

opportunity for infiltration, such as grassed swales and substantial grassy contact. 

The Prysmian stormwater management plan makes use of grassed swales, a dry pond and extensive 

grassy contact that aligns with the LID objectives. 

2.4 Climate Change 

The province requires all planning applications to consider the implications of climate change.  Specific 

direction is, however, not given.  For small site plans, climate change mitigation is often interpreted to 

be provided by provision of additional storage.  Some jurisdictions suggest 10% additional storage be 

provided for climate change mitigation. 

At the Prysmian site, the climate change objective is satisfied by the provision of surplus storage. 
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3 Quantity Control 

3.1 Rational Method 

For small sites, stormwater management analysis may be completed using the Rational Method.  Target 

peak flows for the Prysmian site are developed using the Rational Method (see Equation 1).   

Equation 1:  Rational Method 

𝑄 = 
1

360
 𝐶𝑖𝐴 

Where: 

C = runoff coefficient 

i = intensity of precipitation at time of concentration (mm/hr) 

A = Area in hectares 

3.1.1 Precipitation 

Environment Canada maintains records of precipitation and develops statistics that aid in hydrologic 

analysis.  Station 6106000 in Ottawa has records from 1967 to current.  Intensity Duration and 

Frequency (IDF) Statistics are developed from the records and are included in Appendix A. 

3.1.2 Runoff Coefficients 

CBL referenced the earlier stormwater management report prepared by WaterPlan Associates for the 

2010 plant expansion.  In that report, the accepted runoff coefficients for the various land cover types 

were found.  Runoff coefficients are adjusted for the return period as recommended by MTO, 1997.  The 

runoff coefficients from WaterPlan were also applied to the current investigation (see Table 3-1). 

Table 3-1:  Runoff Coefficients 

Surface 5-Yr 100-Yr

Gravel 0.5 0.6 

Roof 0.9 0.95 

Asphalt 0.9 0.95 

Grass 0.2 0.25 
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Runoff coefficients were blended for the catchment of interest following a simple area weighted 

method per Equation 2. 

Equation 2: Weighted Runoff Coefficient 

 

Where: 

Ci = Runoff Coefficient for Ai 

Ai = Land Area (ha) of Cover Type 

 

Table 3-2:  Pre-Development Runoff Coefficients 

Surface Cover 
Area R.C. 

(m2) 5-Yr 100-Yr 

Grassed 13,816 0.2 0.25 

Asphalt 1,262 0.9 0.95 

Building 0 0.9 0.95 

Gravel 467 0.5 0.6 

Weighted 15,545 0.27 0.32 

 

Table 3-3:  Post-Development Runoff Coefficients 

Surface Cover 
Area R.C. 

(m2) 5-Yr 100-Yr 

Grassed 0 0.2 0.25 

Asphalt 5,038 0.9 0.95 

Building 4,610 0.9 0.95 

Gravel 5,897 0.5 0.6 

Weighted 15,545 0.75 0.82 

 

3.1.3 Intensity 

Rainfall intensity is related to the time of concentration of the catchment by Equation 3. 

Equation 3:  Solving for Intensity using IDF Values 

𝐼 = 𝐴 × 𝑇𝑐
𝐵 
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Where: 

I = Intensity in mm/hr 

Tc = Time of Concentration in hours 

A and B = coefficients (see Appendix A) 

3.1.4 Time of Concentration 

At this location, the time of concentration to represent the existing conditions follows the Airport 

Method.  The Airport Method is shown in Equation 4. 

Equation 4:  Airport Method of Determining Time of Concentration 

Where: 

Tc = Time of concentration (min) 

C = runoff coefficient (dimensionless) 

L = Length of the flow path (m) 

Sw = Slope of the watershed (%) 

The time of concentration for the post-development conditions was calculated using the Bransby-

Williams equation (see Equation 5).   

Equation 5:  Bransby Williams Method of Determining Time of Concentration 

𝑇𝑐  =  
0.057𝐿

𝑆𝑤
0.2𝐴0.1

Where: 

Tc = Time of concentration (min) 

L = Length of the flow path (m) 

Sw = Slope of the watershed (%) 

A = Area of watershed (ha) 

3.2 Peak Flows 

The 5-Yr and 100-Yr target (pre-development) and post-development uncontrolled peak flows for the 

1.55ha catchment are provided in Table 3-4.  Peak flows exceed the pre-development flows and 

therefore stormwater quantity control is triggered. 

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33



Prysmian Power Cables & Systems Canada Ltd., Prescott 
Stormwater Management Design Brief 

Cornerstone Builders Ltd. 
March 16, 2021 8

Table 3-4:  Peak Flows 

Event Pre Post 

5-Yr 0.077 0.327 

100-Yr 0.157 0.588 

3.3 Storage 

3.3.1 Required 

Since the post development peak flows are higher than the target flows, controls are required to reduce 

the peak flows.  This is accomplished through storage.  The storage volume that is needed will be 

determined using the Modified Rational Method which is a preferred modelling tool for small sites. 

A calculation of peak flow is made using Equation 1 using rainfall intensities adjusted for varying times of 

concentration.  The difference between the peak flow and the allowable peak flow is converted to a 

volume assuming a duration equal to the time of concentration.  The volume of storage required is the 

greatest volume.  The calculation is repeated for each of the 5-yr and 100-yr events.   

The storage required for the 5-yr event is 152.4m3 and 259m3 for the 100-yr event.  See Tables 3-5 and 

3-6.

Table 3-5:  5-Yr Storage Requirement 

Tc (min) i (mm/hr) 
Qpost 
(cms) 

Qcont 
(cms) 

Stor (m3) 

5 163.7 0.530 0.077 136.0 

10 100.9 0.327 0.077 149.9 

15 76.1 0.246 0.077 152.4 

20 62.2 0.202 0.077 149.4 

25 53.2 0.172 0.077 143.2 

30 46.9 0.152 0.077 134.7 

35 42.1 0.136 0.077 124.6 

40 38.4 0.124 0.077 113.3 

45 35.3 0.114 0.077 101.0 

50 32.8 0.106 0.077 87.9 

55 30.7 0.099 0.077 74.1 

60 28.9 0.094 0.077 59.7 
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Table 3-6:  100-Yr Storage Requirement 

Tc (min) i (mm/hr) 
Qpost 
(cms) 

Qcont 
(cms) 

Stor (m3) 

5 267.5 0.947 0.157 237.0 

10 166.0 0.588 0.157 258.5 

15 125.6 0.445 0.157 259.0 

20 103.1 0.365 0.157 249.5 

25 88.4 0.313 0.157 234.0 

30 78.0 0.276 0.157 214.4 

35 70.1 0.248 0.157 191.8 

40 64.0 0.227 0.157 166.8 

45 59.0 0.209 0.157 140.1 

50 54.9 0.194 0.157 111.8 

55 51.4 0.182 0.157 82.3 

60 48.4 0.171 0.157 51.7 

3.3.2 Storage Facility 

Stormwater quantity control will be addressed through a dry pond facility located at the east side of the 

proposed gravel storage yard and asphalt marshalling area. 

The storage facility will contain 426m3 at full storage elevation of 81.2m.  An additional 0.3m freeboard 

is provided to help contain and safely pass unforeseen runoff events that exceed the design standard. 

The flat bottom of the facility will help to enhance infiltration as retained water will slowly soak into the 

ground.  

3.3.3 Controls 

Two outlet controls are provided.  See Table 3-7. 

The minor events will be controlled using Outlet #1, a 200mm orifice pipe located within a ditch inlet.  

The grate of the inlet will help to reduce the tendency of debris from blocking the outlet.  Larger events 

will crest up to engage Outlet #2, a 600mm rectangular weir located near the first outlet. 

Table 3-7:  Culvert Controls 

Control Size Type Invert 

Outlet #1 200mm Orifice 80.5m 

Outlet #2 600mm 
Rectangular 

Weir 
81.0m 
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The stage:storage:discharge relationship of the dry pond is given in Table 3-8. 

Table 3-8:  Stage:Storage:Discharge Relationship of Dry Pond 

Depth 
(m) 

Elevation 
(m) 

Storage 
(m3) 

Discharge 
(L/s) 

0.000 80.5 0 0 

0.100 80.6 48.6 4.4 

0.200 80.7 97.2 26.4 

0.300 80.8 152.3 37.3 

0.400 80.9 214 45.7 

0.500 81 275.7 52.8 

0.600 81.1 350.8 92.8 

0.700 * 81.2 425.9 156.8 

0.800 81.3 507.8 233.1 

0.900 81.4 596.7 316.7 

1.000 81.5 685.6 404.5 

Storage (m3) 
Controlled 
Flows (L/s) 

5-Yr 81.06 298 77 

100-Yr 81.20 426 157 

* Full Storage

3.4 Controlled Peak Flow Summary 

The dry pond affords sufficient storage opportunity for the orifice control pipe and weir to reduce the 

peak flows below the target flows.   

A total storage volume of 426m3 at a depth of 0.7m is provided in the dry pond, which exceeds the 

required storage of 259m3 (refer to Table 3-6) for the 100-yr event.  The dry pond will have 0.3m of 

additional storage within the freeboard that would become engaged in the event of unforeseen 

conditions, such as blockage of the low flow outlet or if an event exceeding the design event occurred. 

Provision has been made for the climate change requirement of 10% additional storage within the 

freeboard.  The 10% requirement is 25.9m3.  The surplus provided is 167m3, exceeding what is required. 

Should other portions of the site be intercepted or future site alterations be made that directs a larger 

area to the facility, the weir outflow will safely pass excess runoff up to a flow of about 0.4m3/s and a 

storage volume of 686m3 before uncontrolled spills would occur. 
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The storage summary is given in Table 3-9. 

Table 3-9:  Peak Flow Storage Summary 

Event 
Flow (m3/s) Storage (m3) 

Elev. 
(m) 

Pre Post Controlled Req’d Provided Surplus 

5-Yr 0.077 0.327 0.077 152 298 146 81.06 

100-Yr 0.157 0.588 0.157 259 426 167 81.20 

Climate 
Change 

25.9 167 141 81.20 

Since the storage provided exceeds the storage required for the given outflows, the quantity control 

objectives are satisfied. 
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4 Water Quality Control Design 

The water quality treatment follows a treatment train approach where stormwater quality will be 

improved through three technologies: 

1) Shallow grassed swales. 

2) Flat bottomed dry pond. 

3) Sheet flow through unmanicured, undeveloped lands. 

The dry pond has a wide flat bottom and is in excess of 90m long.  The grassed swale will provide 

opportunity for filtration of runoff and will slow the velocity to less than 0.5m/s.  In a study performed 

by Terry Lucke et al, researchers studied the effectiveness of TSS removal in grassed swales and 

concluded grass swales were very effective in a treatment train approach at providing pretreatment to 

prevent clogging of downstream treatment systems.  Swales investigated were triangular in shape and 

had slopes of 1% or less.  They found: 

Results showed that between 50% and 80% of the TSS was generally removed within the first 10 

m of the swales.  A further 10% to 20% reduction in TSS concentrations can be expected in swales 

up to 30 m long.   

The same removal rate can be expected in the dry pond with a bottom length in excess of 90m.  The flat 

bottom would be more effective than the V-bottom swales in the study.  In addition, the runoff will be 

intercepted by shallow grassed swales that will improve the treatment. 

The Low Impact Development Guidelines (Toronto and Region Conservation Authority, 2010, pp. 4-141) 

states the dry pond bottom can be expected to achieve the following removal rates during small runoff 

events similar to the quality event: 

TSS   76% 

Total Phosphorus 55% 

Total Nitrogen  50% 

Factors that improve the removal rates include a reduced longitudinal slope and reduced velocity.  The 

widened flat bottom and restricted outflow will help to reduce the velocity well below 0.5m/s.   

A TSS removal in excess of 80% can be expected at the point of discharge from the control structure.  

Further water quality polishing can be expected after the outlet of the facility and before discharge 

into the ditch at County Road 2. 

Extensive grassy contact and settlement in the grassy surfaces within the swales, dry pond and sheet 

flow outlet will provide water quality mitigation to achieve Enhanced water quality objectives. 
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5 Sediment and Erosion Controls 

During construction, the cover material is disturbed and the underlying soils are more susceptible to 

erosion.  Eroded soils may be transported into the drainage system during runoff events and can be 

deposited as sediment in storm sewers, stormwater management facilities and watercourses.   

Materials from site should be protected during construction by temporary siltation control fencing and 

with the use of rock check dams or straw bale checks where concentrated flows may be experienced.   

The dry pond facility will capture sediment released during construction.  It should be constructed first 

in the sequence of the project to protect downstream water quality.  The dry pond will act as a 

secondary sediment and erosion control during construction.  

After construction is completed and the site has become stabilized, the temporary controls may be 

removed.  Sediment that may have accumulated in the dry pond should also be removed and the facility 

be returned to its design conditions. 
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6 Maintenance 

Dry Pond Facility 

Debris has the potential to become lodged within the controls of the facility and operators of the facility 

should inspect the pond monthly and remove any accumulated debris. 

The vegetation within the dry pond may be allowed to grow long, but should be cut once or twice per 

year to prevent growth of trees. 

The dry pond will require infrequent maintenance to remove sediment that will accumulate.  The 

sediment will impair the infiltration potential and reduce the performance of the quantity control.    

Sediment should be removed when the sediment depth accumulates to 0.2m. 

Controls 

The 200mm outlet pipe is intended to induce shallow ponding in the dry pond that will provide peak 

flow control during minor runoff events.  Larger events will also engage the rectangular weir that will act 

in tandem with the 200mm outlet pipe a second control. 

However, the small diameter opening is susceptible to clogging and should be checked after each large 

runoff event to ensure the opening is clear. 

The weir, although less susceptible to clogging should also be inspected after each large event to 

maintain the flood protection for the site. 

6.1 Maintenance Summary 

6.1.1 Monthly Maintenance 

• Inspect the dry pond for debris and remove any accumulated debris 

• Check the outlets to ensure they are not obstructed 

6.1.2 After each large runoff event  

• The facility should be inspected for damage and that the outlets are working correctly. 

6.1.3 Annually 

• Mow the vegetation in the dry pond 

6.1.4 Infrequently (10yrs to 20yrs) 

• Remove sediment within the facility using excavation equipment. 
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7 Conclusions 

Prysmian Canada plans to construct a large expansion to their facility on Commerce Drive in Prescott.  

The expansion will include an asphalt marshalling yard and a gravel yard.  CBL completed hydrologic 

calculations using the Rational Method to determine the predevelopment and post-development peak 

flows for the 5-yr and 100-yr events.  Target peak flows were calculated for the 5-yr and 100-yr events at 

0.077m3/s and 0.157m3/s respectively. 

Using the Modified Rational Method, CBL determined the storage required in order to reduce peak 

flows below the target flows.  A dry pond facility with two outlet controls provides the necessary 

storage. 

• Control #1 = 200mm orifice at 80.5m invert  

• Control #2 = 600mm wide rectangular weir with invert = 81.0m  

Table 7-1 shows the peak flow summary.  Table 7-2 shows the storage summary. 

 

Table 7-1:  Summary of Stormwater Management Mitigation 

Target 
Pre-Development 

(m3/s) 
Post-Development 

(m3/s) 
Controlled (m3/s) Target Achieved 

5-Yr 0.077 0.327 0.077 ✓  

100-Yr 0.157 0.588 0.157 ✓  

 

Table 7-2:  Summary of Storage Required and Provided 

Target 
Storage Required 

(m3) 
Storage Provided 

(m3) 
Target Achieved 

5-Yr 152 298 ✓  

100-Yr 259 426 ✓  

Climate 
Change 

25.9 141 (at 81.2m) ✓  
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The Enhanced water quality target is also achieved using the grassed swales, dry pond and sheet flow 

discharge.  The stormwater measures achieve the required quantity control and water quality 

mitigation targets. 
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                     Environment and Climate Change Canada 

                 Environnement et Changement climatique Canada 

                                         

           Short Duration Rainfall Intensity-Duration-Frequency Data 

          Données sur l'intensité, la durée et la fréquence des chutes 

                            de pluie de courte durée 

                                         

                 Gumbel - Method of moments/Méthode des moments 

                                         

                                   2020/03/27 

                                         

================================================================================ 

  

 OTTAWA MACDONALD-CARTIER INT'L A                       ON        6106000        

                      

 Latitude:  45 19'N    Longitude: 75 40'W    Elevation/Altitude: 114        m 

  

 Years/Années :  1967 - 2016          # Years/Années :     46    

  

================================================================================ 

  

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

  

Table 1 : Annual Maximum (mm)/Maximum annuel (mm) 

  

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

  

          Year  5 min 10 min 15 min 30 min    1 h    2 h    6 h   12 h   24 h 

         Année 

          1967   13.2   15.2   15.7   16.5   24.6   35.3   43.4   45.7   55.6 

          1968    8.1   14.0   18.5   23.1   33.3   34.0   41.1   44.7   44.7 

          1969    7.6   13.2   19.8   26.4   32.5   32.5   46.7   47.2   50.3 

          1970   14.5   23.4   27.7   34.3   35.6   36.6   43.2   43.4   43.4 

          1971   15.7   16.0   16.5   18.8   33.3   35.1   36.8   37.3   37.3 

          1972   11.4   17.3   23.4   31.7   38.1   38.4   48.8   53.8   60.5 

          1973    7.4   11.9   15.7   20.6   30.2   34.5   43.4   43.7   45.2 

          1974    5.6    7.9   10.2   19.3   20.6   30.7   31.0   35.8   39.1 

          1975   10.4   18.3   22.9   26.2   34.8   36.8   37.8   39.9   41.4 

          1976    9.7   12.7   13.5   13.7   14.5   18.3   27.9   28.2   33.0 

          1977    9.1   14.7   15.5   19.0   21.8   30.5   39.1   39.6   39.6 

          1978   17.5   22.2   29.3   35.5   36.2   36.3   36.3   36.5   39.4 

          1979   13.2   25.5   32.1   41.4   43.9   44.0   44.0   62.3   63.0 

          1980    8.9   16.0   17.4   17.8   18.3   18.4   28.3   42.8   47.2 

          1981    7.9   14.4   19.4   27.5   35.3   63.7  108.9  111.3  115.9 

          1982    7.1   10.6   14.1   19.7   20.9   21.5   35.0   40.3   40.3 

          1983    5.1    7.3    9.1    9.9   12.0   19.6   32.6   38.2   56.7 

          1984    8.2    9.3   11.7   16.4   18.4   19.4   26.1   36.1   44.3 

          1985    5.4    9.6   11.2   15.9   19.0   34.5   39.6   39.6   39.6 

          1986   12.2   21.0   24.4   31.1   34.9   35.6   42.4   46.0   69.3 

          1987    8.8   13.2   15.5   21.4   21.8   41.4   42.3   58.4   59.0 

          1988   12.7   17.0   21.0   24.2   28.2   36.4   44.2   45.4   45.8 

          1989    6.7   10.4   15.4   19.2   23.7   25.9   34.5   36.3   40.6 
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          1990   10.4   12.6   13.6   17.5   20.8   24.7   35.0   53.5   54.0 

          1991    4.1    5.8    6.8    8.6   15.0   19.8   24.6   30.4   41.2 

          1992    6.2   10.3   13.8   19.6   31.5   37.4   43.3   49.7   54.2 

          1993    6.4    8.8   11.9   12.8   13.2   13.2   22.3   43.0   55.5 

          1994   15.6   20.0   21.8   23.6   23.8   23.8   32.5   35.0   42.9 

          1995    6.2    8.5   11.1   11.9   17.1   26.5   54.3   76.2   83.4 

          1996    6.4   11.9   14.3   18.9   26.9   27.1   33.0   35.6   44.1 

          1997    5.8    6.9    7.8   11.7   13.5   15.4   26.6   34.9   40.4 

          1998    9.1   12.1   12.3   15.8   15.8   17.8   24.0   30.5   43.6 

          1999    8.9   12.9   16.3   17.7   17.7   20.4   39.4   39.7   39.8 

          2000    7.7    8.7    9.9   11.5   15.9   19.6   38.8   46.7   46.7 

          2002    8.7   14.6   20.7   33.6   45.4   54.4   57.0   57.0   59.5 

          2003    7.4   10.8   12.1   17.1   20.0   20.0   26.1   38.2   44.6 

          2004    8.0   13.0   18.3   25.6   31.9   50.4   98.9  125.7  136.6 

          2006   11.3   12.8   14.9   16.9   18.1   21.3   40.0   46.1   50.7 

          2007    8.2   12.8   13.6   21.3   23.2   23.2   44.4   67.8   67.8 

          2008    7.6   12.0   15.9   18.3   20.9   23.5   33.1   44.8   49.6 

          2009    9.5   14.7   17.0   21.5   36.0   47.0   47.0   62.8   66.9 

          2010    8.4   15.5   17.6   21.4   29.0   33.1   35.6   41.4   46.6 

          2013    9.4   16.2   20.1   21.3   25.1   41.3   42.7   42.7   44.1 

          2014   11.4   17.7   19.4   22.8   24.9   26.6   33.4   46.2   56.2 

          2015    6.2    9.2   12.1   12.7   15.3   18.8   26.1   36.9   41.2 

          2016    9.5   14.2   14.6   14.8   16.4   24.6   35.6   37.3   40.4 

        --------------------------------------------------------------------- 

        # Yrs.     46     46     46     46     46     46     46     46     46 

        Années 

          Mean    9.1   13.5   16.4   20.6   25.0   30.2   40.2   47.3   52.2 

       Moyenne 

     Std. Dev.    3.0    4.4    5.4    7.1    8.6   10.9   15.9   18.3   19.0 

    Écart-type 

         Skew.   0.92   0.68   0.83   0.88   0.50   0.86   2.94   2.86   2.92 

   Dissymétrie 

      Kurtosis   3.69   3.60   3.99   3.91   2.50   3.87  13.66  12.49  13.04 

  

          *-99.9 Indicates Missing Data/Données manquantes 

  

 Warning: annual maximum amount greater than 100-yr return period amount 

 Avertissement : la quantité maximale annuelle excède la quantité 

                 pour une période de retour de 100 ans 

          Year/Année      Duration/Durée        Data/Données          100-yr/ans 

                1981               6 h                 108.9                89.9 

                1981              12 h                 111.3               104.6 

                1981              24 h                 115.9               111.9 

                2004               6 h                  98.9                89.9 

                2004              12 h                 125.7               104.6 

                2004              24 h                 136.6               111.9 
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******************************************************************************** 

  

Table 2a : Return Period Rainfall Amounts (mm) 

           Quantité de pluie (mm) par période de retour 

  

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

  

 Duration/Durée        2        5       10       25       50      100   #Years 

                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années 

          5 min      8.6     11.3     13.0     15.3     16.9     18.5       46 

         10 min     12.8     16.7     19.2     22.5     24.9     27.2       46 

         15 min     15.5     20.3     23.5     27.5     30.5     33.4       46 

         30 min     19.4     25.7     29.8     35.1     39.0     42.9       46 

          1 h       23.6     31.2     36.2     42.6     47.3     52.0       46 

          2 h       28.4     38.1     44.5     52.6     58.6     64.5       46 

          6 h       37.5     51.6     60.9     72.6     81.3     89.9       46 

         12 h       44.3     60.4     71.1     84.6     94.7    104.6       46 

         24 h       49.1     65.9     77.0     91.1    101.5    111.9       46 

  

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

  

Table 2b : 

  

 Return Period Rainfall Rates (mm/h) - 95% Confidence limits 

 Intensité de la pluie (mm/h) par période de retour - Limites de confiance de 95% 

  

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

  

 Duration/Durée        2        5       10       25       50      100   #Years 

                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années 

          5 min    103.3    135.2    156.3    183.0    202.8    222.5       46 

                +/-  9.6 +/- 16.1 +/- 21.8 +/- 29.4 +/- 35.1 +/- 40.9       46 

         10 min     77.0    100.1    115.5    134.8    149.2    163.5       46 

                +/-  6.9 +/- 11.7 +/- 15.8 +/- 21.3 +/- 25.5 +/- 29.7       46 

         15 min     62.2     81.3     94.0    110.0    121.9    133.7       46 

                +/-  5.7 +/-  9.7 +/- 13.1 +/- 17.6 +/- 21.1 +/- 24.6       46 

         30 min     38.8     51.4     59.7     70.2     78.0     85.7       46 

                +/-  3.8 +/-  6.3 +/-  8.6 +/- 11.6 +/- 13.8 +/- 16.1       46 

          1 h       23.6     31.2     36.2     42.6     47.3     52.0       46 

                +/-  2.3 +/-  3.8 +/-  5.2 +/-  7.0 +/-  8.4 +/-  9.8       46 

          2 h       14.2     19.0     22.2     26.3     29.3     32.3       46 

                +/-  1.5 +/-  2.4 +/-  3.3 +/-  4.5 +/-  5.3 +/-  6.2       46 

          6 h        6.3      8.6     10.1     12.1     13.5     15.0       46 

                +/-  0.7 +/-  1.2 +/-  1.6 +/-  2.2 +/-  2.6 +/-  3.0       46 

         12 h        3.7      5.0      5.9      7.1      7.9      8.7       46 

                +/-  0.4 +/-  0.7 +/-  0.9 +/-  1.2 +/-  1.5 +/-  1.7       46 

         24 h        2.0      2.7      3.2      3.8      4.2      4.7       46 

                +/-  0.2 +/-  0.4 +/-  0.5 +/-  0.6 +/-  0.8 +/-  0.9       46 
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******************************************************************************** 

  

Table 3 : Interpolation Equation / Équation d'interpolation: R = A*T^B 

  

R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h) 

RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h) 

 T = Rainfall duration (h) / Durée de la pluie (h) 

  

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

  

       Statistics/Statistiques      2      5     10     25     50    100 

                               yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans 

      Mean of RR/Moyenne de RR   36.8   48.3   55.9   65.5   72.7   79.8 

    Std. Dev. /Écart-type (RR)   36.4   47.5   54.8   64.0   70.8   77.6 

        Std. Error/Erreur-type    8.8   11.2   12.7   14.7   16.2   17.7 

               Coefficient (A)   21.7   28.9   33.6   39.6   44.0   48.4 

         Exponent/Exposant (B) -0.707 -0.698 -0.695 -0.692 -0.690 -0.688 

 Mean % Error/% erreur moyenne    7.5    7.8    7.9    8.1    8.1    8.2 
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Stage:Storage:Discharge 

 

 

Determine Stage - Storage - Discharge Relationship

Active Storage Calculations

Full Storage Elevation (m) 81.2 Select Storage Value Method

Depth of Active Storage (m) 0.7

Bottom of Active Storage (m) 80.5

Active Volume (cu.m) 426 (approx)

Use Outet 1 ? Yes Use Outlet 2 ? Yes Use Outlet 3 ? No

Select Stage Increment (m) 0.1

(not less than 0.01 m) Formula Formula Formula

Q = CAo(2gh)^0.5 Q = 1.84LH (̂3/2) Q = 1.67LH13/2

Invert = 80.500 m Invert = 81.00 m Invert = 81.20 m

Coeff = 0.60 Coeff = 0.60 Length 1.0 m

Orifice Dia = 0.2 m Length = 0.60 m

0.2 m Circular? Yes (Select Yes or No) End Contractions: Reduces L by 0.2H (No End Contractions)

Area = 0.031 m2

Obvert = 80.70 m

Elevation Length Width Incr Vol Cum vol Weir (H) Head  (h) Flow (Q) Head  (H) Head  (h) Flow (Q) Head  (H) Flow (Q)

m m m m3 m3 m m cms m m cms m cms cms

80.5 0 0 0.000 -0.100 0.000 0.000 -0.300 0.000 0.000 0.000 0.000

80.6 49 49 0.100 0.000 0.004 0.000 -0.300 0.000 0.000 0.000 0.004

80.7 49 97 0.200 0.100 0.026 0.000 -0.300 0.000 0.000 0.000 0.026

80.8 55 152 0.300 0.200 0.037 0.000 -0.300 0.000 0.000 0.000 0.037

80.9 62 214 0.400 0.300 0.046 0.000 -0.300 0.000 0.000 0.000 0.046

81 62 276 0.500 0.400 0.053 0.000 -0.300 0.000 0.000 0.000 0.053

81.1 75 351 0.600 0.500 0.059 0.100 -0.200 0.034 0.000 0.000 0.093

81.2 75 426 0.700 0.600 0.065 0.200 -0.100 0.092 0.000 0.000 0.157

81.3 82 508 0.800 0.700 0.070 0.300 0.000 0.163 0.100 0.053 0.233

81.4 89 597 0.900 0.800 0.075 0.400 0.100 0.242 0.200 0.149 0.317

81.5 89 686 1.000 0.900 0.079 0.500 0.200 0.325 0.300 0.274 0.404

User Defined

Outlet 1

Orifice

Low Flow Outlet (Orifice) Sharp Crested Weir Emergency Spillway

Outlet 2 Outlet 3

Sharp Crested Weir

Total 

Discharge

Broad Crested Weir
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Pre-Development Time of Concentration 

 

 

Post-Development Time of Concentration 

 

 

Calculate Time of Concentration by Airport Method

Tc = 3.26 x (1.1 - C) x L0.5

Sw
0.33

5-Yr

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 110 m Longest Flow Length = 110 m

C = Runoff Coefficient = 0.27 Elevation at 85% = 85 m

Sw = Watershed Slope in % 3.6 % Elevation at 10% = 82 m

A = Watershed area in hectares 1.5545 ha Length at 85/10 = 82.5 m

Tc = 18.5 min Slope = 0.036 m/m

100-Yr

Where: Slope Calculation

Tc = Time of Concentration in min 85/10 Method

L = Watershed length in metres = 110 m Longest Flow Length = 110 m

C = Runoff Coefficient = 0.32 Elevation at 85% = 85 m

Sw = Watershed Slope in % 3.6 % Elevation at 10% = 82 m

A = Watershed area in hectares 1.5545 ha Length at 85/10 = 82.5 m

Tc = 17.4 min Slope = 0.036 m/m

Calculate Time of Concentration by Bransby Williams Method

Tc = 0.057 x L

Sw
0.2 x A0.1

Where:

Tc = Time of Concentration in min

L = Watershed length in metres = 110 m

Sw = Watershed Slope in % 3.6 %

A = Watershed area in hectares 1.5545 ha

Tc = 4.6 min
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Peak Runoff Estimate by Rational Method

Where: Where:

Q = Peak Flow in cms i = Rainfall Intensity in mm/hr

C = Runoff Coefficient Tc = Time of Concentration in hours

i = Rainfall Intensity in mm/hr 5-Yr 100-Yr

A = Area in hectares A = 28.9 48.4

B = -0.698 -0.688

Area = 1.5545 ha Area = 1.5545 ha

Pre Post Pre Post

C = 0.27 0.75 C = 0.32 0.82

Tc = 18.5 10 min Tc = 17.4 10 min

Airport Bransby Williams Airport Bransby Williams

Intensity = 65.70 mm/hr Intensity = 113.43 mm/hr

Qallow = 0.077 cms Qallow = 0.157 cms

Qcont = 0.077 cms Qcont = 0.157 cms

Tc (min) i (mm/hr) Qpost (cms) Qcont (cms) Stor (m3) Tc (min) i (mm/hr) Qpost (cms) Qcont (cms) Stor (m3)

5 163.7 0.530 0.077 136.0 5 267.5 0.947 0.157 237.0

10 100.9 0.327 0.077 149.9 10 166.0 0.588 0.157 258.5

15 76.1 0.246 0.077 152.4 15 125.6 0.445 0.157 259.0

20 62.2 0.202 0.077 149.4 20 103.1 0.365 0.157 249.5

25 53.2 0.172 0.077 143.2 25 88.4 0.313 0.157 234.0

30 46.9 0.152 0.077 134.7 30 78.0 0.276 0.157 214.4

35 42.1 0.136 0.077 124.6 35 70.1 0.248 0.157 191.8

40 38.4 0.124 0.077 113.3 40 64.0 0.227 0.157 166.8

45 35.3 0.114 0.077 101.0 45 59.0 0.209 0.157 140.1

50 32.8 0.106 0.077 87.9 50 54.9 0.194 0.157 111.8

55 30.7 0.099 0.077 74.1 55 51.4 0.182 0.157 82.3

60 28.9 0.094 0.077 59.7 60 48.4 0.171 0.157 51.7

5-Yr 100-Yr

𝑖 = 𝐴   𝑇𝑐
𝐵 𝑄 = 

1

360
 𝐶 𝑖  𝐴
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