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1.0	 Introduction	
 
n Architecture was retained by PLAZACOMM to be the civil engineering consultants responsible for the 
preparation of plans for site grading, site servicing and erosion and sediment control plans and obtaining 
approval from the town of Cobourg for a commercial development. 

2.0	 Site	Location	
 
The site is located at the north-east corner of the intersection of King Street East and Brook Road North 
as shown at Figure 1.  The municipal (mailing) address is 428 and 432 King Street East, Cobourg. This 
rectangle shaped property is legally described as Part of lot 12, concession A Geographic township of 
Hamilton, Town of Cobourg, County of Northumberland. 

3.0	 Development	Proposal	
 
The proponent for this site proposes to develop the property consisting of four canopied fuel pumps, a C-
store, Tim Horton’s and retail stores with associated parking areas and driveways.. The total area of the 
property is 0.81 ha.  
 
Potential stormwater management (SWM) strategies to mitigate any potential impacts per Ganaraska 
Region Conservation Authority design guidelines are presented in the report. New site servicing 
requirements for sanitary and water supply will also be discussed in the following sections. 

 
   FIGURE 1: KEY PLAN 
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4.0	 Existing	Conditions	

 
FIGURE 2 – SITE EXISTING CONDITION 
 

4.1	 Site	Characteristics	/	Topography	
 
The site is mostly covered with grassed area, where also there is one storey house and some paved areas. 
 
The site is sloped naturally from north to the south with highest point 87.0 at North West and lowest point 
85.50 at south west, intersection of King St. E. and Brook Rd. N.  

4.2	 Vegetation	
 
The majority of the site is grassed with some trees at north side. 

4.3	 Drainage	
 

Currently there is no internal stormwater system within the property and the overall overland flow is in 
the south direction, towards the King Street. The pre development drainage pattern is shown on DR-101. 

4.4	 Existing	Services	
 

On King Street East, there are 750 mm dia. storm sewer, 200 mm dia. sanitary sewer and 400 
mm watermain available and Also on Brook Road North, there are 400 mm Watermain, 300 mm 
sanitary sewer and 750 mm storm sewer available. 
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5.0	 Proposed	Development	

	
FIGURE 3 – PROPOSED DEVELOPMENT PLAN 
 
Site is proposed to divide in two Parcels – namely Parcel A and Parcel B. Parcel A and Part of 
Parcel B proposed to developed in phase 1 and rest of parcel B proposed to develop in phase 2 
(Refer: Figure 3). Parcel A proposed to have a gas station consist of canopied 8 pumps and a one 
story convenient store. Parcel B phase 1 development proposed to have a Tim Horton’s 

PARCEL – B 
PHASE ‐ 1

PARCEL – A 
PHASE ‐ 1

PARCEL – B 
PHASE ‐ 1PARCEL BOUNDARY
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restaurant. Total Area of the site is 1.13 ha. before road widening and 1.03 ha. after road 
widening. Area of Parcel A after road widening is 0.27 ha and Parcel B is 0.27 ha.   
 
Site servicing and stormwater management will be proposed separately for Parcel A and Parcel 
B.  Since site plan for phase 2 of Parcel B is not final yet – it will be considered as a separate 
development and provision for servicing will be provided based on the concept plan.  

6.0	 Stormwater	Management	Criteria	
   
The proposed development shall follow the respective criteria/guidelines of the “Technical and 
Engineering Guidelines for Stormwater Management Submissions” December 2014, Ganaraska 
Region Conservation Authority. The criteria for proposed developments summarized as follows:  

 Water Quantity Control – Post development storm discharge is to be controlled to 
pre-development levels of for 2 year through 100 years; 
 

 Water Quality Control - long-term average removal of 80% of total suspended solids 
(TSS) on an annual loading basis from all runoff leaving the site; 

 

 Roof Drain Discharge Rate: Roof drains should be selected to give a maximum 
discharge of 42 lps/ha of roof area. 

6.0	 Water	Quantity	Control	Plan	
  

 Rainfall intensity calculated using Ganaraska Region Conservation Authority rainfall 
intensity formulas (Beyond Clarington) as follows: 
 
 

 Where: 
 I = Rainfall Intensity (mm/hr) 
 a = coefficient 
 b = coefficient 
 Td= Time in Hour 
  
 Table 1: IDF Curve   

Return  
Period  
(Years) 

2 -Years 
5-

Years 
10 -Years 25 -Years 50 -Years 100-Years

A  1778.0 2464.0 2819.0 3886.0 4750.0 5588.0 
B 13.0 16.0 16.0 18.0 24.0 28.0 

 
  

)( dTb

a
I
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Design runoff calculated as follows: 
 
  
 Where: 
 Q = volume of runoff (m3/sec) 
 C = runoff coefficient 
 A = contributing Area (hectares) 
  I = rainfall intensity (mm/hr) 

7.0	 Runoff	Quantity	Control	for	the	Site	

7.1	 Quantity	Control	
 

Objective of Quantity Control is to achieve a target of post development discharge be 
controlled to the pre-development levels for the 2 year through 100 year event and a 
regional storm event with storage up to and including the 100 year storm event.  

This site considered as “not developed” previously, therefore calculated composite runoff 
co-efficient and pre-deployment runoff volume are shown in Appendix B. 

 
Considering proposed development runoff coefficients and volume of post-development 
runoff calculated and presented in Appendix B. 

Pre and post-development runoff coefficient and flows from 2-year to 100-year rainfall 
event are summarized in Table 1. 
 
Table 2A: Runoff Coefficient and Flows Summary (Parcel A) 

Land-use 
Run-off 

Co-efficient 
2-yrs 5-yrs 10-yrs 25-yrs 50-yrs 100-yrs 

Pre-
development 

(L/sec) 
0.52 25.22 31.57 36.12 46.77 48.38 51.62 

Post-
development 

(L/sec) 
0.84 49.53 60.72 69.47 88.92 89.51 94.22 

   
Table 2B: Runoff Coefficient and Flows Summary (Parcel B – Phase 1) 

Land-use 
Run-off 

Co-efficient 
2-yrs 5-yrs 10-yrs 25-yrs 50-yrs 100-yrs 

Pre-
development 

(L/sec) 
0.34 20.08 25.14 28.76 37.24 38.52 41.10 

Post-
development 

(L/sec) 
0.83 59.88 73.41 83.98 107.50 108.21 113.90 

 

CIAQ 002778.0
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 Table 2C: Runoff Coefficient and Flows Summary (Parcel B – Phase 2) 

Land-use 
Run-off 

Co-efficient 
2-yrs 5-yrs 10-yrs 25-yrs 50-yrs 100-yrs 

Pre-
development 

(L/sec) 
0.29 21.31 26.68 30.52 39.53 40.88 43.62 

Post-
development 

(L/sec) 
0.82 73.58 90.20 103.20 132.10 132.98 139.97 

             Note: Calculation of run-off co-efficient and flows calculated based on the preliminary concept plan (Dwg  A 1.0)  

7.2	 Orifice	Control:		
 

Discharge form storm events from 2 year up to 100 years proposed to be restricted by installing 
orifice pipes. Orifice sizing calculations are presented in Appendix C and summarized in Table 3. 
Comparison controlled flow through orifice and allowable flow limit presented in Table 3. 

Table 3: Controlled Flow through Orifice 

Drainage 
Area 

Orifice 
Pipe 
Size 

(mm) 

Allowable Discharge (L/sec) Controlled Discharge (L/sec) 

2-yrs 5-yrs 100-yrs 2-yrs 5-yrs 100-yrs 

PARCEL A 88 25.22 31.57 51.62 25.08 27.72 32.36 

PARCEL B 
(PHASE -1) 

78 20.08 25.14 41.10 19.74 21.81 25.45 

PARCEL B 
(PHASE -2) 

TBD 21.31 26.68 43.62 
To be design during Phase-2 

Development 

7.3	 On‐site	Detention	Storage:		
 

Require detention storage caused by flow restriction calculated for 2, 5, 10, 25, 50 and 100 years 
rainfall events and presented in Appendix C. Available detention storage calculated and attached 
in Appendix C. Detention Storage calculation summarized in Table 4. 

 
 Table 4: Detention Storage Summary   

Drainage 
Area 

Maximum Detention Storage Required 
(m3) Available Storage 

(m3) 2-yrs 
 

5-yrs 
 

100-yrs 
 

PARCEL –A 14.77 20.92 53.05 56.59 

PARCEL-B 
(PHASE -1) 

26.69 37.51 91.71 95.87 

PARCEL-B 
(PHASE -2) 

To be designed during Phase – 2 development  
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7.2		 Minor	Storm	Sewer	System:	
 

Designing the storm sewers to makes sure the capacity to transportation of the runoff of 
only a 5-year storm event to the municipal drain. The post-development drainage areas 
for the site are shown on Drawing DR-102 in the Appendix A.   

Detailed breakdown of the land use and the runoff coefficients during post-development 
conditions are given in Drawing DR-102. The calculations for the sizing of the pipes for 
channelling the surface water flow from a 5-year storm event system are presented in 
Design Sheet (Appendix C). 

7.3		 Major	Drainage	System:	
 

The overland flow will not impact the proposed developed site since the grading of the 
site ensures storm flows greater than 100 years will be able to flow overland through the 
site without any impact to King Road East (Refer: Drawing C1).   

8.0	 Water	Quality	Control	Plan	

8.1	 Oil	and	Grit	Separator	
 

To substantially improve the water quality of the water leaving the site, an oil/grit 
separating device proposed that be installed for water quality treatment.  The suggested 
unit for the area of the site and the level of treatment desired will be in accordance with 
the attached “Hydroworks Sizing Summary”. Owner’s manual and details also attached 
in Appendix F. Sizing of Oil and Grit separator summarized in Table 5. 
 

 Table 5: TSS Removal Design Summary    

Development Area Proposed 
Model 

Flow Capture 
(%) 

TSS Removal 
(%) 

Parcel A Hydrostorm HS6 99 83 
Parcel B – Phase 1 Hydrostorm HS6 99 84 
Parcel B –Phase 2 To be designed during Phase 2 development 

 

9.0	 Erosion	and	Sediment	Control	
 

During the construction period, total sediment loadings are much greater than for pre-
development and post-development conditions.  Also, with site regarding, water borne 
sediment quantities will increase.  As a consequence, sediment control will be required 
during the construction phase. 

 
Sediment control could be effectively implemented by the following procedures that are 
recommended to minimize the transportation of sediments out of the property, especially 
during construction: 
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1. Filter bags shall be attached to hoses where pumping is carried out from 
excavations and the filter bags shall be maintained on a regular basis; 

2. During the construction period, a mud mat shall be provided at the entrance into 
and the exit from the area under construction, to minimize sediment transportation 
from the site to the municipal roads; 

3. Limit extent of exposed excavation; 
4. Installation of a silt fence to prevent sediment from entering the existing 

conveyance system; 
5. Provide sediment traps to existing catch basins; 
6. Scheduling construction during times when there is no danger of flooding. 

 

10.0	 Summary	
 

• To control post-development runoff to pre-development runoff up to 100-year rainfall 
event, quantity controls are required which are provided through orifice control.  

• To ensure water quality a Stormceptor (HS6) is recommended for the site. 

• Overland flow route through the site ensures that major overland flows are safely 
carried through the site. 

• Erosion control such as installation of temporary silt fence, mud matt & rock check 
dams are recommended to minimize off-site sediment transport.   

 

We trust you will find this submission complete and in order.  Should you have any questions, 
please contact the undersigned. 

Respectfully submitted. 

 

 
Abu S Ziauddin P. Eng. M.Eng  
PROJECT MANAGER 

 
n Architecture Inc 

 
 
 
Ramyar Mehraban  M.Eng. EIT 
MUNICIPAL  PROJECT DESIGNER  

 
n Architecture Inc.

10.03.2020 
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PRE-DEVELOPMENT RUNOFF COFFICENT

ASPHALT
BUILDING ROOF

LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"

AREA "A" (Hectares)

Rainfall intensity:

(PARCEL A)

Calculation Sheet 1A

Project: Commercial Development

Project No. n1943

Date: 3/9/2020

Address: 428-432 King Street East-ParcelA

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

Town/Township/City Town of Cobourg, ON

Proposed Development Area (m2) 2751.82

1060.0 0.95 1007.00
0.0 0.95 0.00

1691.8 0.25 422.96

1429.96

0.52

0.2752

)( Tb

a
I 

y

Where: 
I = Rainfall Intensity (mm/hr)
a = coefficient 
b = coefficient 

Td=Time of concentration(hr) 0.25

Design Flow:

Where:

Q=  volume of runoff  (m3/second)
C = Runoff coefficient
A = contributing draingae area (hectares)
I=   rainfall intensity (milimeters/hour)
I= Average rainfall intensity (milimeters/hour)

Return 
Period 
(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

a 1778.0 2464.0 2819.0 3886.0 4750.0 5588.0
b 13.0 16.0 16.0 18.0 24.0 28.0

Td (mins) 15.00 15.00 15.00 15.00 15.00 15.00

i (mm/hr) 63.50 79.48 90.94 117.76 121.79 129.95
C 0.52 0.52 0.52 0.52 0.52 0.52

Q (m3/sec) 0.03 0.03 0.04 0.05 0.05 0.05
Q (l/sec) 25.22 31.57 36.12 46.77 48.38 51.62

Rainfall intensity formulas (beyond Clarigton) as per Ganaraska Region Conservation Authority, Dec 2014

)( dTb

a
I




CIAQ 002778.0

Design Sheet -ParcelA Last updated 3/9/2020

)( dTb

a
I




CIAQ 002778.0

Design Sheet -ParcelA Last updated 3/9/2020



POST DEVELOPMENT RUNOFF COFFICENT

ASPHALT/CONC.
LANDSCAPED AREA

BUILDING
ΣAREA X C

WEIGHTED AVERAGE "C"
AREA "A" (Hectares)

Rainfall intensity:

Where: 
I = Rainfall Intensity (mm/hr)

RUNOFF 
COEFFICIENT

 "C" 

Project No.

Project: 

Town/Township/City

AREA x CAREA (M2)

Address: 428-432 King Street East-ParcelA

2751.82Proposed Development Area (m2)

(PARCEL-A)

Calculation Sheet 2A

Commercial Development

Town of Cobourg, ON

n1943

3/9/2020Date:

2126.47

AREA TYPE

0.95

185.85 176.56
2306.58

0.84
0.2752

0.95
109.880.25

2020.15
439.50

CBti )( 

)( dTb

a
I




a = coefficient 
b = coefficient 
Td=Time of concentration(hr) 0.25

Design Flow:

Where:

Q=  volume of runoff  (m3/second)
C = Runoff coefficient
A = contributing draingae area (hectares)
I=   rainfall intensity (milimeters/hour)
I= Average rainfall intensity (milimeters/hour)

Return 
Period 
(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

A 1778.0 2464.0 2819.0 3886.0 4750.0 5588.0
B 13.0 16.0 16.0 18.0 24.0 28.0

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.30 94.77 108.42 138.79 139.71 147.05

C 0.84 0.84 0.84 0.84 0.84 0.84
Q (m3/sec) 0.05 0.06 0.07 0.09 0.09 0.09
Q (l/sec) 49.53 60.72 69.47 88.92 89.51 94.22

Rainfall intensity formulas (beyond Clarigton) as per Ganaraska Region Conservation Authority, Dec 2014
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CIAQ 002778.0

Design Sheet -ParcelA Last updated 3/9/2020



PRE-DEVELOPMENT RUNOFF COFFICENT

ASPHALT
BUILDING ROOF

LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"

AREA "A" (Hectares)

Rainfall intensity:

(PARCEL-B PHASE -1)

0.000 0.95 0.00
2947.000 0.25 736.75

Proposed Development Area (m2) 3370

423.000 0.95 401.85

1138.60

0.34

0.3370

Calculation Sheet 1B1

Project: Commercial Development

Project No. n1943

Date: 3/9/2020

Address: 428-432 King Street East-ParcelB

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

Town/Township/City Town of Cobourg, ON

)( dTb

a
I




Where: 
I = Rainfall Intensity (mm/hr)
a = coefficient 
b = coefficient 
Td=Time of concentration(hr) 0.25

Design Flow:

Where:

Q=  volume of runoff  (m3/second)
C = Runoff coefficient
A = contributing draingae area (hectares)
I=   rainfall intensity (milimeters/hour)

Return 
Period 
(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

a 1778.0 2464.0 2819.0 3886.0 4750.0 5588.0
b 13.0 16.0 16.0 18.0 24.0 28.0

t (mins) 15.00 15.00 15.00 15.00 15.00 15.00

i (mm/hr) 63.50 79.48 90.94 117.76 121.79 129.95
Modified C 0.34 0.34 0.34 0.34 0.34 0.34

Q (m3/sec) 0.02 0.03 0.03 0.04 0.04 0.04
Q (l/sec) 20.08 25.14 28.76 37.24 38.52 41.10

Rainfall intensity formulas (beyond Clarigton) as per Ganaraska Region Conservation Authority, Dec 2014
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CIAQ 002778.0

Design Sheet -ParcelB Last updated 3/9/2020



POST DEVELOPMENT RUNOFF COFFICENT

ASPHALT/CONC.
LANDSCAPED AREA

BUILDING
ΣAREA X C

WEIGHTED AVERAGE "C"
AREA "A" (Hectares)

Rainfall intensity:

2399.51

(PARCEL-B PHASE-1)

Date:

2525.800

AREA TYPE

0.95

254.140 241.43
2788.44

0.83
0.3370

0.95
147.500.25590.000

Calculation Sheet 2B1

Commercial Development

Town of Cobourg, ON

n1943

RUNOFF 
COEFFICIENT

 "C" 

Project No.

Project: 

Town/Township/City

AREA x CAREA (M2)

Address: 428-432 King Street East-ParcelB

3370Proposed Development Area (m2)
3/9/2020

CBti )( 

)( dTb

a
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Where: 
I = Rainfall Intensity (mm/hr)
a = coefficient 
b = coefficient 
Td=Time of concentration(hr) 0.25

Design Flow:

Where:

Q=  volume of runoff  (m3/second)
C = Runoff coefficient
A = contributing draingae area (hectares)
I=   rainfall intensity (milimeters/hour)

Return 
Period 
(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

a 1778.0 2464.0 2819.0 3886.0 4750.0 5588.0
b 13.0 16.0 16.0 18.0 24.0 28.0

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.30 94.77 108.42 138.79 139.71 147.05

Modified C 0.83 0.83 0.83 0.83 0.83 0.83
Q (m3/sec) 0.06 0.07 0.08 0.11 0.11 0.11
Q (l/sec) 59.88 73.41 83.98 107.50 108.21 113.90

Rainfall intensity formulas (beyond Clarigton) as per Ganaraska Region Conservation Authority, Dec 2014
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CIAQ 002778.0

Design Sheet -ParcelB Last updated 3/9/2020



PRE-DEVELOPMENT RUNOFF COFFICENT

ASPHALT

BUILDING ROOF
LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"

AREA "A" (Hectares)

Rainfall intensity:

1208.38

0.29

0.4196

27.690 0.95 26.31
3968.310 0.25 992.08

Township of Cobourg, ON

Proposed Development Area (m2) 3370

200.000 0.95 190.00

(PARCEL -B PHASE-2)

Calculation Sheet 1B2

Project: Gas Station

Project No. n1943

Date: 3/9/2020

Address: 428-432 King Street East-ParcelB

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

Town/Township/City

)( dTb

a
I




Where: 
I = Rainfall Intensity (mm/hr)
a = coefficient 
b = coefficient 
Td=Time of concentration(hr) 0.25

Design Flow:

Where:

Q=  volume of runoff  (m3/second)
C = Runoff coefficient
A = contributing draingae area (hectares)
I=   rainfall intensity (milimeters/hour)

Return 
Period 
(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

a 1778.0 2464.0 2819.0 3886.0 4750.0 5588.0
b 13.0 16.0 16.0 18.0 24.0 28.0

t (mins) 15.00 15.00 15.00 15.00 15.00 15.00

i (mm/hr) 63.50 79.48 90.94 117.76 121.79 129.95
Modified C 0.29 0.29 0.29 0.29 0.29 0.29

Q (m3/sec) 0.02 0.03 0.03 0.04 0.04 0.04
Q (l/sec) 21.31 26.68 30.52 39.53 40.88 43.62

Rainfall intensity formulas (beyond Clarigton) as per Ganaraska Region Conservation Authority, Dec 2014
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CIAQ 002778.0

Design Sheet -ParcelB -2 Last updated 3/9/2020



POST DEVELOPMENT RUNOFF COFFICENT

ASPHALT/CONC.
LANDSCAPED AREA

BUILDING
ΣAREA X C

WEIGHTED AVERAGE "C"
AREA "A" (Hectares)

Rainfall intensity:

Where: 

Calculation Sheet 2B2

Gas Station

Township of Cobourg, ON
n1943

RUNOFF 
COEFFICIENT

 "C" 

Project No.

Project: 

Town/Township/City

AREA x CAREA (M2)

Address: 428-432 King Street East-Parcel B

3370Proposed Development Area (m2)
3/10/2020

(Parcel B -Phase 2)

2163.68

Date:

2277.560

AREA TYPE

0.95

1119.000 1063.05
3426.59

0.82
0.4196

0.95
199.860.25799.440

CBti )( 
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Where: 
I = Rainfall Intensity (mm/hr)
a = coefficient 
b = coefficient 
Td=Time of concentration(hr) 0.25
Design Flow:

Where:

Q=  volume of runoff  (m3/second)
C = Runoff coefficient
A = contributing draingae area (hectares)
I=   rainfall intensity (milimeters/hour)

Return 
Period 
(Years)

2 -Years 5-Years 10 -Years 25 -Years 50 -Years 100-Years

a 1778.0 2464.0 2819.0 3886.0 4750.0 5588.0
b 13.0 16.0 16.0 18.0 24.0 28.0

t (mins) 10.00 10.00 10.00 10.00 10.00 10.00
I (mm/hr) 77.30 94.77 108.42 138.79 139.71 147.05

Modified C 0.82 0.82 0.82 0.82 0.82 0.82
Q (m3/sec) 0.07 0.09 0.10 0.13 0.13 0.14
Q (l/sec) 73.58 90.20 103.20 132.10 132.98 139.97

Rainfall intensity formulas (beyond Clarigton) as per Ganaraska Region Conservation Authority, Dec 2014
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CIAQ 002778.0

Design Sheet -ParcelB -2 Last updated 3/10/2020



 

 

 

Appendix C 

Orifice Sizing  
Detention Storage Analysis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project: 
Address:
Town/Township/City
Project No.

Proposed Development Area (m2)
Date:

Orifice Location MH1

Orifice Type
Eccentric Reducer 
Pipe

Invert Elevation 83.600 m
Min. Ground Elevation 85.900 m
Orifice Center Elevation 83.644
Diameter of Orifce Pipe 88 mm
Area of Orifice (A) 0.00607904 m2

Coefficient of Discharge (Cd) 0.8
Gravitational Constant 9.81

Where:

Cd = coefficient of discharge,

n1943

g = Gravitational Constant
H = Center line head (m)

Orifice Flow Equation:

Q = CdAo√(2gH)

Q = Flow ( m3/sec)
Ao =  Orifice area (m2)

6814.59
3/9/2020

Commercial Development
428-432 King Street East-Parcel A

Town of Cobourg, ON

Table 1A

Orifice Sizing Calculations
(PARCEL -A)

Cd  coefficient of discharge, 
dimensionless, typically between 0.6 
and 0.85, depending on the orifice 
geometry

2 years 5 years 10 years 25 years 50 years 100 years
Ponding Depth (m) -0.900 -0.600 -0.350 -0.200 -0.050 0.000
Water Elevation 85.00 85.30 85.55 85.70 85.85 85.90
Upstearm Head (m) 1.356 1.656 1.906 2.056 2.206 2.256
Total Discharge (L/sec) 25.08 27.72 29.74 30.89 31.99 32.36
Discharge Velocity (m/sec) 4.13 4.56 4.89 5.08 5.26 5.32
Pre-developmet Peak Flow (L/sec) 25.22 31.57 36.12 46.77 48.38 51.62
Uncontrolled Flow (L/sec) 0.00 0.00 0.00 0.00 0.00 0.00
Allowable Peak Flow (l/sec) 25.22 31.57 36.12 46.77 48.38 51.62

Detention Storage Required (m3) 14.77 20.92 25.67 41.56 45.23 53.05
Total Available Storage (m3) 56.59 56.59 56.59 56.59 56.59 56.59



Project: 
Address:
Town/Township/City
Project No.

Proposed Development Area (m2)
Date:

Orifice Location MH1

Orifice Type
Eccentric 
Reducer Pipe

Invert Elevation 83.600 m
Min. Ground Elevation 85.900 m
Orifice Center Elevation 83.639
Diameter of Orifce Pipe 78 mm
Area of Orifice (A) 0.00477594 m2

Coefficient of Discharge (Cd) 0.8
Gravitational Constant 9.81

Where:

Cd = coefficient of discharge,

Commercial Development
428-432 King Street East-Parcel B

Town of Cobourg, ON

Table 1B-1

Orifice Sizing Calculations
(PARCEL- B-PHASE 1)

n1943

g = Gravitational Constant
H = Center line head (m)

Orifice Flow Equation:

Q = CdAo√(2gH)

Q = Flow ( m3/sec)
Ao =  Orifice area (m2)

6814.59
3/9/2020

Cd  coefficient of discharge, 
dimensionless, typically between 0.6 
and 0.85, depending on the orifice 
geometry

2 years 5 years 10 years 25 years 50 years 100 years
Ponding Depth (m) -0.900 -0.600 -0.350 -0.200 -0.050 0.000
Water Elevation 85.00 85.30 85.55 85.70 85.85 85.90
Upstearm Head (m) 1.361 1.661 1.911 2.061 2.211 2.261
Total Discharge (L/sec) 19.74 21.81 23.40 24.30 25.16 25.45
Discharge Velocity (m/sec) 4.13 4.57 4.90 5.09 5.27 5.33
Pre-developmet Peak Flow (L/sec) 20.08 25.14 28.76 37.24 38.52 41.10

Detention Storage Required (m3) 26.69 37.51 44.98 44.98 78.11 91.71
Total Available Storage 92.87 92.87 92.87 92.87 92.87 92.87



On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2A - 2 Years Storage  (PARCEL A)

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.28 ha T = Time of Concentration (hr) 

Q release  = 0.025 m3/s a= 1778

25.08           L/s b= 13

14.77

td i2 Q2 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 77.30 0.050         0.024                  14.667            
11 74.08 0.047         0.022                  14.772            ***
12 71.12 0.046         0.020                  14.748            
13 68.38 0.044         0.019                  14.610            
14 65.85 0.042         0.017                  14.371            
15 63.50 0.041         0.016                  14.041            
16 61.31 0.039         0.014                  13.630            
17 59.27 0.038         0.013                  13.146            
18 57.35 0.037         0.012                  12.597            
19 55.56 0.036         0.011                  11.988            
20 53.88 0.035         0.009                  11.324            
21 52.29 0.034         0.008                  10.611            

Storage Required (m3)

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:

CBt

A
i

)( 


22 50.80 0.033         0.007                  9.852              
23 49.39 0.032         0.007                  9.053              
24 48.05 0.031         0.006                  8.215              
25 46.79 0.030         0.005                  7.342              
26 45.59 0.029         0.004                  6.436              
27 44.45 0.028         0.003                  5.501              
28 43.37 0.028         0.003                  4.537              
29 42.33 0.027         0.002                  3.548              
30 41.35 0.026         0.001                  2.535              
31 40.41 0.026         0.001                  1.500              
32 39.51 0.025         0.000                  0.443              

CBt
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2B - 5 Years Storage (PARCEL A)

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.28 ha T = Time of Concentration (hr) 

Q release  = 0.028 m3/s a= 2464
27.72           L/s b= 16

Storage Required (m3) 20.92

td i5 Q5 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 94.77 0.061               0.033                   19.800                                   
11 91.26 0.058               0.031                   20.295                                   
12 88.00 0.056               0.029                   20.637                                   
13 84.97 0.054               0.027                   20.840                                   
14 82.13 0.053               0.025                   20.919                                   ***
15 79.48 0.051               0.023                   20.885                                   
16 77.00 0.049               0.022                   20.750                                   
17 74.67 0.048               0.020                   20.522                                   
18 72.47 0.046               0.019                   20.209                                   
19 70.40 0.045               0.017                   19.820                                   
20 68.44 0.044               0.016                   19.359                                   
21 66.59 0.043               0.015                   18.834                                   
22 64.84 0.042               0.014                   18.249                                   
23 63.18 0.040               0.013                   17.608                                   
24 61 60 0 039 0 012 16 916

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:

CBt

A
i
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24 61.60 0.039              0.012                 16.916                                  
25 60.10 0.039               0.011                   16.177                                   
26 58.67 0.038               0.010                   15.394                                   
27 57.30 0.037               0.009                   14.570                                   
28 56.00 0.036               0.008                   13.708                                   
29 54.76 0.035               0.007                   12.810                                   
30 53.57 0.034               0.007                   11.879                                   
31 52.43 0.034               0.006                   10.917                                   
32 51.33 0.033               0.005                   9.925                                     
33 50.29 0.032               0.004                   8.906                                     
34 49.28 0.032               0.004                   7.862                                     
35 48.31 0.031               0.003                   6.793                                     
36 47.38 0.030               0.003                   5.701                                     
37 46.49 0.030               0.002                   4.588                                     
38 45.63 0.029               0.002                   3.454                                     
39 44.80 0.029               0.001                   2.301                                     
40 44.00 0.028               0.000                   1.130                                     

CBt

A
i
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2C - 10 Years Storage (PARCEL A) 

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.28 ha T = Time of Concentration (hr) 

Q release  = 0.030 m3/s a= 2819
29.74           L/s b= 16

Storage Required (m3) 25.67

td i10 Q10 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 108.42 0.069               0.040                   23.837                                   
11 104.41 0.067               0.037                   24.523                                   
12 100.68 0.065               0.035                   25.032                                   
13 97.21 0.062               0.033                   25.383                                   
14 93.97 0.060               0.030                   25.592                                   
15 90.94 0.058               0.029                   25.672                                   ***
16 88.09 0.056               0.027                   25.635                                   
17 85.42 0.055               0.025                   25.493                                   
18 82.91 0.053               0.023                   25.254                                   
19 80.54 0.052               0.022                   24.927                                   
20 78.31 0.050               0.020                   24.518                                   
21 76.19 0.049               0.019                   24.036                                   
22 74.18 0.048               0.018                   23.485                                   
23 72.28 0.046               0.017                   22.870                                   
24 70 48 0 045 0 015 22 197

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:

CBt

A
i
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24 70.48 0.045              0.015                 22.197                                  
25 68.76 0.044               0.014                   21.470                                   
26 67.12 0.043               0.013                   20.693                                   
27 65.56 0.042               0.012                   19.869                                   
28 64.07 0.041               0.011                   19.001                                   
29 62.64 0.040               0.010                   18.092                                   
30 61.28 0.039               0.010                   17.145                                   
31 59.98 0.038               0.009                   16.163                                   
32 58.73 0.038               0.008                   15.147                                   
33 57.53 0.037               0.007                   14.100                                   
34 56.38 0.036               0.006                   13.023                                   
35 55.27 0.035               0.006                   11.919                                   
36 54.21 0.035               0.005                   10.788                                   
37 53.19 0.034               0.004                   9.633                                     
38 52.20 0.033               0.004                   8.454                                     
39 51.25 0.033               0.003                   7.254                                     
40 50.34 0.032               0.003                   6.033                                     
41 49.46 0.032               0.002                   4.791                                     
42 48.60 0.031               0.001                   3.531                                     
43 47.78 0.031               0.001                   2.254                                     
44 46.98 0.030               0.000                   0.959                                     
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2D - 25 Years Storage (PARCEL A)

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.28 ha T = Time of Concentration (hr) 

Q release  = 0.031 m3/s a= 3886

30.89           L/s b= 18

Storage Required (m3) 41.56

td i25 Q25 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 138.79 0.089               0.058                  34.821                                  
11 134.00 0.086               0.055                  36.279                                  
12 129.53 0.083               0.052                  37.517                                  
13 125.35 0.080               0.049                  38.555                                  
14 121.44 0.078               0.047                  39.412                                  
15 117.76 0.075               0.045                  40.105                                  
16 114.29 0.073               0.042                  40.649                                  
17 111.03 0.071               0.040                  41.055                                  
18 107.94 0.069               0.038                  41.336                                  
19 105.03 0.067               0.036                  41.501                                  
20 102.26 0.066               0.035                  41.561                                  ***
21 99.64 0.064               0.033                  41.522                                  
22 97.15 0.062               0.031                  41.392                                  
23 94.78 0.061               0.030                  41.179                                  
24 92.52 0.059               0.028                  40.887                                  

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:

CBt

A
i
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25 90.37 0.058               0.027                  40.523                                  
26 88.32 0.057               0.026                  40.091                                  
27 86.36 0.055               0.024                  39.596                                  
28 84.48 0.054               0.023                  39.041                                  
29 82.68 0.053               0.022                  38.432                                  
30 80.96 0.052               0.021                  37.770                                  
31 79.31 0.051               0.020                  37.060                                  
32 77.72 0.050               0.019                  36.305                                  
33 76.20 0.049               0.018                  35.506                                  
34 74.73 0.048               0.017                  34.667                                  
35 73.32 0.047               0.016                  33.789                                  
36 71.96 0.046               0.015                  32.875                                  
37 70.65 0.045               0.014                  31.928                                  
38 69.39 0.044               0.014                  30.947                                  
39 68.18 0.044               0.013                  29.937                                  
40 67.00 0.043               0.012                  28.897                                  
41 65.86 0.042               0.011                  27.829                                  
42 64.77 0.041               0.011                  26.736                                  
43 63.70 0.041               0.010                  25.617                                  
44 62.68 0.040               0.009                  24.475                                  
45 61.68 0.040               0.009                  23.310                                  
46 60.72 0.039               0.008                  22.124                                  
47 59.78 0.038               0.007                  20.917                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2E - 50 Years Storage (PARCEL A)

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.28 ha T = Time of Concentration (hr) 

Q release  = 0.032 m3/s a= 4750

31.99           L/s b= 24

Storage Required (m3) 45.23

td i50 Q50 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 139.71 0.090               0.058                  34.510                                  
11 135.71 0.087               0.055                  36.273                                  
12 131.94 0.085               0.053                  37.832                                  
13 128.38 0.082               0.050                  39.202                                  
14 125.00 0.080               0.048                  40.400                                  
15 121.79 0.078               0.046                  41.437                                  
16 118.75 0.076               0.044                  42.327                                  
17 115.85 0.074               0.042                  43.079                                  
18 113.10 0.072               0.040                  43.705                                  
19 110.47 0.071               0.039                  44.212                                  
20 107.95 0.069               0.037                  44.608                                  
21 105.56 0.068               0.036                  44.902                                  
22 103.26 0.066               0.034                  45.100                                  
23 101.06 0.065               0.033                  45.207                                  
24 98.96 0.063               0.031                  45.230                                  ***

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:

CBt
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25 96.94 0.062               0.030                  45.173                                  
26 95.00 0.061               0.029                  45.043                                  
27 93.14 0.060               0.028                  44.841                                  
28 91.35 0.059               0.027                  44.574                                  
29 89.62 0.057               0.025                  44.245                                  
30 87.96 0.056               0.024                  43.856                                  
31 86.36 0.055               0.023                  43.412                                  
32 84.82 0.054               0.022                  42.916                                  
33 83.33 0.053               0.021                  42.369                                  
34 81.90 0.052               0.020                  41.775                                  
35 80.51 0.052               0.020                  41.136                                  
36 79.17 0.051               0.019                  40.454                                  
37 77.87 0.050               0.018                  39.732                                  
38 76.61 0.049               0.017                  38.971                                  
39 75.40 0.048               0.016                  38.173                                  
40 74.22 0.048               0.016                  37.340                                  
41 73.08 0.047               0.015                  36.474                                  
42 71.97 0.046               0.014                  35.576                                  
43 70.90 0.045               0.013                  34.648                                  
44 69.85 0.045               0.013                  33.690                                  
45 68.84 0.044               0.012                  32.704                                  
46 67.86 0.043               0.011                  31.692                                  
47 66.90 0.043               0.011                  30.654                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2F - 100 Years Storage (PARCEL A)

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.28 ha T = Time of Concentration (hr) 

Q release  = 0.032 m3/s a= 5588

32.36           L/s b= 28

Storage Required (m3) 53.05

td i100 Q100 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 147.05 0.094               0.062                  37.118                                  
11 143.28 0.092               0.059                  39.236                                  
12 139.70 0.090               0.057                  41.150                                  
13 136.29 0.087               0.055                  42.876                                  
14 133.05 0.085               0.053                  44.428                                  
15 129.95 0.083               0.051                  45.817                                  
16 127.00 0.081               0.049                  47.055                                  
17 124.18 0.080               0.047                  48.152                                  
18 121.48 0.078               0.045                  49.116                                  
19 118.89 0.076               0.044                  49.957                                  
20 116.42 0.075               0.042                  50.682                                  
21 114.04 0.073               0.041                  51.298                                  
22 111.76 0.072               0.039                  51.812                                  
23 109.57 0.070               0.038                  52.229                                  
24 107.46 0.069               0.036                  52.556                                  

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:

CBt

A
i

)( 


25 105.43 0.068               0.035                  52.797                                  
26 103.48 0.066               0.034                  52.957                                  
27 101.60 0.065               0.033                  53.041                                  
28 99.79 0.064               0.032                  53.053                                  ***
29 98.04 0.063               0.030                  52.996                                  
30 96.34 0.062               0.029                  52.874                                  
31 94.71 0.061               0.028                  52.691                                  
32 93.13 0.060               0.027                  52.448                                  
33 91.61 0.059               0.026                  52.150                                  
34 90.13 0.058               0.025                  51.800                                  
35 88.70 0.057               0.024                  51.398                                  
36 87.31 0.056               0.024                  50.949                                  
37 85.97 0.055               0.023                  50.453                                  
38 84.67 0.054               0.022                  49.914                                  
39 83.40 0.053               0.021                  49.333                                  
40 82.18 0.053               0.020                  48.712                                  
41 80.99 0.052               0.020                  48.053                                  
42 79.83 0.051               0.019                  47.357                                  
43 78.70 0.050               0.018                  46.625                                  
44 77.61 0.050               0.017                  45.861                                  
45 76.55 0.049               0.017                  45.064                                  
46 75.51 0.048               0.016                  44.236                                  
47 74.51 0.048               0.015                  43.378                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2AB1 - 2 Years Storage (PARCEL - B, PHASE - 1)

Comp. Runoff Coeff.R = 0.83               I = Rainfall Intensity (mm/hr)
A = 0.34 ha T = Time of Concentration (hr) 

Q release  = 0.020 m3/s a= 1778

19.74           L/s b= 13

Storage Required (m3) 26.69

td i2 Q2 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 77.30 0.060               0.040                   24.080                                   

11 74.08 0.057               0.038                   24.842                                   

12 71.12 0.055               0.035                   25.447                                   

13 68.38 0.053               0.033                   25.915                                   

14 65.85 0.051               0.031                   26.261                                   

15 63.50 0.049               0.029                   26.497                                   

16 61.31 0.047               0.028                   26.636                                   

17 59.27 0.046               0.026                   26.686                                   ***
18 57.35 0.044               0.025                   26.656                                   

19 55.56 0.043               0.023                   26.554                                   

20 53.88 0.042               0.022                   26.387                                   

21 52.29 0.041               0.021                   26.160                                   

22 50.80 0.039               0.020                   25.878                                   

23 49.39 0.038               0.019                   25.546                                   

24 48.05 0.037               0.017                   25.168                                   

25 46.79 0.036               0.016                   24.747                                   

26 45.59 0.035               0.016                   24.287                                   

27 44.45 0.034               0.015                 23.791                                 

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:
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27 44.45 0.034               0.015                 23.791                                 

28 43.37 0.034               0.014                   23.262                                   

29 42.33 0.033               0.013                   22.701                                   

30 41.35 0.032               0.012                   22.111                                   

31 40.41 0.031               0.012                   21.494                                   

32 39.51 0.031               0.011                   20.852                                   

33 38.65 0.030               0.010                   20.186                                   

34 37.83 0.029               0.010                   19.498                                   

35 37.04 0.029               0.009                   18.790                                   

36 36.29 0.028               0.008                   18.062                                   

37 35.56 0.028               0.008                   17.316                                   

38 34.86 0.027               0.007                   16.553                                   

39 34.19 0.026               0.007                   15.773                                   

40 33.55 0.026               0.006                   14.978                                   

41 32.93 0.026               0.006                   14.169                                   

42 32.33 0.025               0.005                   13.346                                   

43 31.75 0.025               0.005                   12.510                                   

44 31.19 0.024               0.004                   11.662                                   

45 30.66 0.024               0.004                   10.802                                   

46 30.14 0.023               0.004                   9.932                                     

47 29.63 0.023               0.003                   9.050                                     

48 29.15 0.023               0.003                   8.159                                     

49 28.68 0.022               0.002                   7.259                                     

50 28.22 0.022               0.002                   6.349                                     

51 27.78 0.022               0.002                   5.431                                     

52 27.35 0.021               0.001                   4.505                                     
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2BB1 - 5 Years Storage (PARCEL - B, PHASE - 1)

Comp. Runoff Coeff.R = 0.83               I = Rainfall Intensity (mm/hr)
A = 0.34 ha T = Time of Concentration (hr) 

Q release  = 0.022 m3/s a= 2464

21.81           L/s b= 16

Storage Required (m3) 37.51

td i5 Q5 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 94.77 0.073               0.052                   30.956                                   

11 91.26 0.071               0.049                   32.258                                   

12 88.00 0.068               0.046                   33.372                                   

13 84.97 0.066               0.044                   34.320                                   

14 82.13 0.064               0.042                   35.117                                   

15 79.48 0.062               0.040                   35.779                                   

16 77.00 0.060               0.038                   36.317                                   

17 74.67 0.058               0.036                   36.743                                   

18 72.47 0.056               0.034                   37.068                                   

19 70.40 0.055               0.033                   37.299                                   

20 68.44 0.053               0.031                   37.444                                   

21 66.59 0.052               0.030                   37.511                                   ***
22 64.84 0.050               0.028                   37.505                                   

23 63.18 0.049               0.027                   37.433                                   

24 61.60 0.048               0.026                   37.299                                   

25 60.10 0.047               0.025                   37.107                                   

26 58.67 0.045               0.024                   36.863                                   

27 57.30 0.044               0.023                 36.568                                 

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:
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27 57.30 0.044               0.023                 36.568                                 

28 56.00 0.043               0.022                   36.228                                   

29 54.76 0.042               0.021                   35.845                                   

30 53.57 0.041               0.020                   35.421                                   

31 52.43 0.041               0.019                   34.960                                   

32 51.33 0.040               0.018                   34.464                                   

33 50.29 0.039               0.017                   33.934                                   

34 49.28 0.038               0.016                   33.373                                   

35 48.31 0.037               0.016                   32.783                                   

36 47.38 0.037               0.015                   32.165                                   

37 46.49 0.036               0.014                   31.521                                   

38 45.63 0.035               0.014                   30.853                                   

39 44.80 0.035               0.013                   30.161                                   

40 44.00 0.034               0.012                   29.447                                   

41 43.23 0.033               0.012                   28.712                                   

42 42.48 0.033               0.011                   27.958                                   

43 41.76 0.032               0.011                   27.185                                   

44 41.07 0.032               0.010                   26.393                                   

45 40.39 0.031               0.009                   25.585                                   

46 39.74 0.031               0.009                   24.761                                   

47 39.11 0.030               0.008                   23.922                                   

48 38.50 0.030               0.008                   23.067                                   

49 37.91 0.029               0.008                   22.199                                   

50 37.33 0.029               0.007                   21.317                                   

51 36.78 0.028               0.007                   20.423                                   

52 36.24 0.028               0.006                   19.517                                   
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2CB1 - 10 Years Storage (PARCEL - B, PHASE - 1)

Comp. Runoff Coeff.R = 0.83               I = Rainfall Intensity (mm/hr)
A = 0.34 ha T = Time of Concentration (hr) 

Q release  = 0.023 m3/s a= 2819

23.40           L/s b= 16

Storage Required (m3) 44.98

td i10 Q10 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 108.42 0.084               0.061                  36.351                                  
11 104.41 0.081               0.057                  37.934                                  
12 100.68 0.078               0.055                  39.303                                  
13 97.21 0.075               0.052                  40.480                                  
14 93.97 0.073               0.049                  41.486                                  
15 90.94 0.070               0.047                  42.336                                  
16 88.09 0.068               0.045                  43.046                                  
17 85.42 0.066               0.043                  43.627                                  
18 82.91 0.064               0.041                  44.091                                  
19 80.54 0.062               0.039                  44.449                                  
20 78.31 0.061               0.037                  44.709                                  
21 76.19 0.059               0.036                  44.879                                  
22 74.18 0.057               0.034                  44.966                                  
23 72.28 0.056               0.033                  44.977                                  ***
24 70.48 0.055               0.031                  44.917                                  

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:
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25 68.76 0.053               0.030                  44.791                                  
26 67.12 0.052               0.029                  44.605                                  
27 65.56 0.051               0.027                  44.362                                  
28 64.07 0.050               0.026                  44.066                                  
29 62.64 0.049               0.025                  43.721                                  
30 61.28 0.047               0.024                  43.330                                  
31 59.98 0.046               0.023                  42.896                                  
32 58.73 0.045               0.022                  42.421                                  
33 57.53 0.045               0.021                  41.909                                  
34 56.38 0.044               0.020                  41.361                                  
35 55.27 0.043               0.019                  40.779                                  
36 54.21 0.042               0.019                  40.166                                  
37 53.19 0.041               0.018                  39.522                                  
38 52.20 0.040               0.017                  38.851                                  
39 51.25 0.040               0.016                  38.153                                  
40 50.34 0.039               0.016                  37.430                                  
41 49.46 0.038               0.015                  36.683                                  
42 48.60 0.038               0.014                  35.913                                  
43 47.78 0.037               0.014                  35.122                                  
44 46.98 0.036               0.013                  34.311                                  
45 46.21 0.036               0.012                  33.480                                  
46 45.47 0.035               0.012                  32.630                                  
47 44.75 0.035               0.011                  31.763                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2DB1 - 25 Years Storage (PARCEL - B, PHASE - 1)

Comp. Runoff Coeff.R = 0.83               I = Rainfall Intensity (mm/hr)
A = 0.34 ha T = Time of Concentration (hr) 

Q release  = 0.024 m3/s a= 3886

24.30           L/s b= 18

Storage Required (m3) 0.83

td i25 Q25 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 138.79 0.107               0.083                  49.922                                  
11 134.00 0.104               0.079                  52.467                                  
12 129.53 0.100               0.076                  54.746                                  
13 125.35 0.097               0.073                  56.784                                  
14 121.44 0.094               0.070                  58.603                                  
15 117.76 0.091               0.067                  60.224                                  
16 114.29 0.089               0.064                  61.663                                  
17 111.03 0.086               0.062                  62.937                                  
18 107.94 0.084               0.059                  64.059                                  
19 105.03 0.081               0.057                  65.042                                  
20 102.26 0.079               0.055                  65.896                                  
21 99.64 0.077               0.053                  66.632                                  
22 97.15 0.075               0.051                  67.258                                  
23 94.78 0.073               0.049                  67.782                                  
24 92.52 0.072               0.047                  68.213                                  

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:
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25 90.37 0.070               0.046                  68.555                                  
26 88.32 0.068               0.044                  68.815                                  
27 86.36 0.067               0.043                  68.999                                  
28 84.48 0.065               0.041                  69.112                                  
29 82.68 0.064               0.040                  69.158                                  ***
30 80.96 0.063               0.038                  69.141                                  
31 79.31 0.061               0.037                  69.065                                  
32 77.72 0.060               0.036                  68.934                                  
33 76.20 0.059               0.035                  68.751                                  
34 74.73 0.058               0.034                  68.519                                  
35 73.32 0.057               0.032                  68.241                                  
36 71.96 0.056               0.031                  67.919                                  
37 70.65 0.055               0.030                  67.556                                  
38 69.39 0.054               0.029                  67.154                                  
39 68.18 0.053               0.029                  66.714                                  
40 67.00 0.052               0.028                  66.240                                  
41 65.86 0.051               0.027                  65.732                                  
42 64.77 0.050               0.026                  65.192                                  
43 63.70 0.049               0.025                  64.623                                  
44 62.68 0.049               0.024                  64.025                                  
45 61.68 0.048               0.023                  63.399                                  
46 60.72 0.047               0.023                  62.748                                  
47 59.78 0.046               0.022                  62.071                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2EB1 - 50 Years Storage (PARCEL - B, PHASE - 1)

Comp. Runoff Coeff.R = 0.83               I = Rainfall Intensity (mm/hr)
A = 0.34 ha T = Time of Concentration (hr) 

Q release  = 0.025 m3/s a= 4750

25.16           L/s b= 24

Storage Required (m3) 78.11

td i50 Q50 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 139.71 0.108               0.083                  49.828                                  
11 135.71 0.105               0.080                  52.770                                  
12 131.94 0.102               0.077                  55.465                                  
13 128.38 0.099               0.074                  57.933                                  
14 125.00 0.097               0.072                  60.191                                  
15 121.79 0.094               0.069                  62.256                                  
16 118.75 0.092               0.067                  64.143                                  
17 115.85 0.090               0.065                  65.863                                  
18 113.10 0.088               0.062                  67.430                                  
19 110.47 0.086               0.060                  68.854                                  
20 107.95 0.084               0.058                  70.144                                  
21 105.56 0.082               0.057                  71.310                                  
22 103.26 0.080               0.055                  72.359                                  
23 101.06 0.078               0.053                  73.300                                  
24 98.96 0.077               0.051                  74.139                                  

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:
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25 96.94 0.075               0.050                  74.881                                  
26 95.00 0.074               0.048                  75.534                                  
27 93.14 0.072               0.047                  76.102                                  
28 91.35 0.071               0.046                  76.590                                  
29 89.62 0.069               0.044                  77.002                                  
30 87.96 0.068               0.043                  77.343                                  
31 86.36 0.067               0.042                  77.617                                  
32 84.82 0.066               0.041                  77.828                                  
33 83.33 0.065               0.039                  77.977                                  
34 81.90 0.063               0.038                  78.070                                  
35 80.51 0.062               0.037                  78.108                                  ***
36 79.17 0.061               0.036                  78.095                                  
37 77.87 0.060               0.035                  78.033                                  
38 76.61 0.059               0.034                  77.924                                  
39 75.40 0.058               0.033                  77.770                                  
40 74.22 0.057               0.032                  77.574                                  
41 73.08 0.057               0.031                  77.338                                  
42 71.97 0.056               0.031                  77.063                                  
43 70.90 0.055               0.030                  76.751                                  
44 69.85 0.054               0.029                  76.404                                  
45 68.84 0.053               0.028                  76.024                                  
46 67.86 0.053               0.027                  75.611                                  
47 66.90 0.052               0.027                  75.167                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2FB1 - 100 Years Storage (PARCEL - B, PHASE - 1)

Comp. Runoff Coeff.R = 0.83               I = Rainfall Intensity (mm/hr)
A = 0.34 ha T = Time of Concentration (hr) 

Q release  = 0.025 m3/s a= 5588

25.45           L/s b= 28

Storage Required (m3) 91.71

td i100 Q100 Qstored Peak Volume

(min) (mm/hr) (m3/s) (m3/s) (m3)

10 147.05 0.114               0.088                  53.073                                  
11 143.28 0.111               0.086                  56.452                                  
12 139.70 0.108               0.083                  59.587                                  
13 136.29 0.106               0.080                  62.494                                  
14 133.05 0.103               0.078                  65.190                                  
15 129.95 0.101               0.075                  67.689                                  
16 127.00 0.098               0.073                  70.005                                  
17 124.18 0.096               0.071                  72.151                                  
18 121.48 0.094               0.069                  74.137                                  
19 118.89 0.092               0.067                  75.974                                  
20 116.42 0.090               0.065                  77.670                                  
21 114.04 0.088               0.063                  79.235                                  
22 111.76 0.087               0.061                  80.676                                  
23 109.57 0.085               0.059                  82.000                                  
24 107.46 0.083               0.058                  83.215                                  

Commercial Development

Town of Cobourg, ON n1943

10-Mar-20

Equation of IDF:
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25 105.43 0.082               0.056                  84.327                                  
26 103.48 0.080               0.055                  85.341                                  
27 101.60 0.079               0.053                  86.262                                  
28 99.79 0.077               0.052                  87.096                                  
29 98.04 0.076               0.050                  87.848                                  
30 96.34 0.075               0.049                  88.520                                  
31 94.71 0.073               0.048                  89.118                                  
32 93.13 0.072               0.047                  89.645                                  
33 91.61 0.071               0.046                  90.105                                  
34 90.13 0.070               0.044                  90.501                                  
35 88.70 0.069               0.043                  90.836                                  
36 87.31 0.068               0.042                  91.113                                  
37 85.97 0.067               0.041                  91.334                                  
38 84.67 0.066               0.040                  91.502                                  
39 83.40 0.065               0.039                  91.619                                  
40 82.18 0.064               0.038                  91.688                                  
41 80.99 0.063               0.037                  91.711                                  ***
42 79.83 0.062               0.036                  91.690                                  
43 78.70 0.061               0.036                  91.626                                  
44 77.61 0.060               0.035                  91.522                                  
45 76.55 0.059               0.034                  91.378                                  
46 75.51 0.058               0.033                  91.198                                  
47 74.51 0.058               0.032                  90.981                                  
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Project: 
Address:

Project No.: 
Date: 

MH/CATCH BASIN HWL 85.95

Description
Length/Dia.

(m)
Width

(m) Elevation 
Height

(m)

Volume

(m3)
CBMH1 1.2 84.81 1.14 1.29
CBMH2 1.2 84.47 1.48 1.67
MH3 1.8 84.37 1.58 4.02

6.98

PIPES

 FROM MH TO MH
Length

(m)
DIA

(mm)

Volume

(m3)
CBMH1 PIPE 16.7 300 1.17

STM PLUG PIPE 3.5 300 0.25

STM PLUG PIPE 10.0 300 0.70
C 2 15 0 600

n1943

TOTAL

On-Site Avaiable Storage Calculator
Town of Cobourg, ON

Table 3A- Avilable Storage (PARCEL A)

Commercial Development
428-432 King Street East-Parcel A

10-Mar-20

CBMH2 MH3 15.0 600 4.38
MH2 MH1 5.5 300 0.39
MH3 MH2 35.0 900 22.95

29.85

PONDING

Ponding Location Lowest Point Elv.
Ponding 

Depth 
(m)

Ponding Area 

(m2)

CBMH1 85.8 0.15 226.0

ROOF TOP 

Location

BLDG.4

(m3)

TOTAL

56.59TOTAL VOLUME:

TOTAL

Ponding Volume 

(m3)

11.3

11.3

Area(m2)

185.85

VOL.

(m3)
8.47



Project: 
Address:

Project No.: 
Date: 

MH/CATCH BASIN HWL 85.90

Description
Length/Dia.

(m)
Width

(m) Elevation 
Height

(m)

Volume

(m3)
CB1 0.6 0.6 84.75 1.15 0.41
CB2 0.6 0.6 84.66 1.24 0.45
MH4 1.2 84.66 1.24 1.40
MH3 1.2 84.53 1.37 1.55
MH2 1.2 84.18 1.72 1.95

CBMH1 1.2 84.23 1.67 1.89
MH1 1.2 84.08 1.82 2.06

9.70

PIPES

FROM MH TO MH
Length

(m)
DIA

(mm)

Volume

(m3)

On-Site Avaiable Storage Calculator
Town of Cobourg, ON
Table 3B-1- Avilable Storage

Commercial Development
428-432 King Street East-Parcel B

(PARCEL -B PHASE - 1)

10-Mar-20
n1943

TOTAL

 FROM MH TO MH (m) (mm) (m )
Tank MH3 2.5 300 0.18

CB2 MH3 22.5 300 1.58

STM PLUG MH4 14.0 300 0.98
CB1 MH4 13.0 300 0.91
MH3 CBMH1 56.5 300 3.97

CBMH1 MH2 7.5 300 0.53
MH2 MH1 6.0 300 0.42

8.58

STORMWATER DETENTION TANK

Manufacturer MODEL
Width

(m)
Length

(m)
 Volume 

(m3)
Stormtech CHAMBERMAXX 3.39 30.48

ROOFTOP DETENTION

Location

BLDG.4

(m3)

63.0

92.87

63.0
TOTAL

TOTAL VOLUME:

Area(m2)

254.14

VOL.

(m3)
11.58

TOTAL



 

 

 

Appendix D 

Storm Drainage Design Sheet 
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Appendix E 
Stormwater Chambers 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2/4/2020 ADS Design Tool Site
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User Inputs
Chamber Model DC-780

Outlet Control Structure Yes (Outlet)

Project Name Dynamic Drive

Engineer Abu Sayed Ziauddin

Project Location Toronto, ON

Project Date 01/31/2020

Measurement Type Metric

Required Storage Volume 61  cubic meters

Stone Porosity 40%

Stone Foundation Depth 229 mm.

Stone Above Chambers 152 mm.

Average Cover Over Chambers 460 mm.

Design Constraint Width

Design Constraint Dimension 4 meters

Results

System Volume and Bed Size
Installed Storage Volume 63 cubic meters

Storage Volume Per Chamber 2.21 cubic meters

Number Of Chambers Required 23 each

Number Of End Caps Required 4 each

Rows/Chambers 1 row(s) of 12
chamber(s)

Leftover Rows/Chambers 1 row(s) of 11
chamber(s)

Maximum Length 28.23 meters

Maximum Width 3.54 meters

Approx. Bed Size Required 98  square meters

System Components
Amount Of Stone Required 82  cubic meters

Volume Of Excavation (Not Including
Fill)

112  cubic meters

Non-woven Filter Fabric Required 266  square meters

Length Of Isolator Row 26.52 meters

Woven Isolator Row Fabric 78 square meters

© ADS Stormtech 2016



18"
(450 mm) MIN*

12'
(3.7 m)
MAX

51" (1295 mm)

6" (150 mm) MIN

6"
(150 mm) MIN 12" (300 mm) TYP

30"
(760 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

12" (300 mm) MIN

SITE DESIGN ENGINEER IS RESPONSIBLE FOR
THE ENSURING THE REQUIRED BEARING

CAPACITY OF SUBGRADE SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 6" (150 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

ADS GEOSYTHETICS 601T NON-WOVEN
GEOTEXTILE ALL AROUND CLEAN, CRUSHED,

ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPLENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #57

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

SC-740/DC-780
END CAP

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 24" (600 mm).

STORMTECH DC-780 CHAMBER
Designed to meet the most stringent industry performance standards for superior 
structural integrity while providing designers with a cost-effective method to save 
valuable land and protect water resources. The StormTech system is designed 
primarily to be used under parking lots, thus maximizing land usage for private 
(commercial) and public applications. StormTech chambers can also be used 
in conjunction with Green Infrastructure, thus enhancing the performance and 
extending the service life of these practices.

•	 12’ (3.6 m) Deep Cover Applications

•	 Designed in accordance with ASTM F 2787 and produced to meet 
the ASTM 2418 product standard.

•	 AASHTO safety factors provided for AASHTO Design Truck 
(H20 and deep cover conditions.)

STORMTECH DC-780 CHAMBER  
(not to scale)
Nominal Chamber Specifications

Size (L x W x H) 
85.4” x 51.0” x 30.0” 
2,170 mm x 1,295 mm x 762 mm

Chamber Storage 
46.2 ft3 (1.30 m3)

Min. Installed Storage* 
78.4 ft3 (2.20 m3)

Weight 
80.0 lbs (36.3 kg)

Shipping 
24 chambers/pallet 
60 end caps/pallet 
12 pallets/truck

*Assumes 9” (230 mm) stone below, 6” (150 
mm) row spacing and 40% stone porosity.



THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS TM
Advanced Drainage Systems, Inc.
4640 Trueman Blvd., Hilliard, OH  43026 
1-800-821-6710  www.ads-pipe.com 

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® is a registered trademark of StormTech, Inc.  
© 2017 Advanced Drainage Systems, Inc.  #S20 1209   09/17 CS

For more information on the StormTech DC-780 Chamber and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710

TOOL
DESIGN

DC-780 CUMULATIVE STORAGE VOLUMES PER CHAMBER
Assumes 40% Stone Porosity. Calculations are Based 
Upon a 9” (230 mm) Stone Base Under Chambers.

Note: Add 1.13 ft3 (0.032 m3) of Storage for Each Additional Inch (25 mm) of Stone 
Foundation.

Bare 
Chamber 
Storage  
ft3 (m3)

Chamber and Stone 
Foundation Depth in. (mm)

9” (230 mm) 12” (300 mm) 18” (450 mm)

DC-780 Chamber 78.4 (2.2) 78.4 (2.2) 81.8 (2.3) 88.6 (2.5)

ENGLISH TONS (yds3)
Stone Foundation Depth

9” 12” 18”

DC-780 Chamber 4.2 (3.0) 4.7 (3.3) 5.6 (3.9)

METRIC KILOGRAMS (m3) 230 mm 300 mm 450 mm

DC-780 Chamber 3,810 (2.3) 4,264 (2.5) 5,080 (3.0)

Note: Assumes 9” (150 mm) of stone above, and between chambers.

STORAGE VOLUME PER CHAMBER FT3 (M3)

AMOUNT OF STONE PER CHAMBER

Stone Foundation Depth

9” (230 mm) 12” (300 mm) 18” (450 mm)

DC-780 Chamber 5.9 (4.5) 6.3 (4.8) 6.9 (5.3)

Note: Assumes 6” (150 mm) separation between chamber rows and 18” (450 
mm) of cover. The volume of excavation will vary as depth of cover increases.

VOLUME EXCAVATION PER CHAMBER YD3 (M3)

Note: Assumes 40% porosity for the stone, the bare chamber volume, 6” 
(150 mm) of stone above, and 6” (150 mm) row spacing. 

Depth of Water in 
System Inches (mm)

Cumulative Chamber 
Storage ft3 (m3)

Total System Cumulative 
Storage ft3 (m3)

45 (1,143) 46.27 (1.310) 78.47 (2.222)

44 (1,118) 46.27 (1.310) 77.34 (2.190)

43 (1,092) 46.27 (1.310) 76.21 (2.158)

42 (1,067) 46.27 (1.310) 75.09 (2.126)

41 (1,041) 46.27 (1.310) 73.96 (2.094)

40 (1,016) 46.27 (1.310) 72.83 (2.062)

39 (991) 46.27 (1.310) 71.71 (2.030)

38 (965) 46.21 (1.309) 70.54 (1.998)

37 (940) 46.04 (1.304) 69.32 (1.963)

36 (914) 45.76 (1.296) 68.02 (1.926)

35 (889) 45.15 (1.278) 66.53 (1.884)

34 (864) 44.34 (1.255) 64.91 (1.838)

33 (838) 43.38 (1.228) 63.21 (1.790)

32 (813) 42.29 (1.198) 61.43 (1.740)

31 (787) 41.11 (1.164 ) 59.59 (1.688)

30 (762) 39.83 (1.128) 57.70 (1.634)

29 (737) 38.47 (1.089) 55.76 (1.579)

28 (711) 37.01 (1.048) 53.76 (1.522)

27 (686) 35.49 (1.005) 51.72 (1.464)

26 (660) 33.90 (0.960) 49.63 (1.405)

25 (635) 32.24 (0.913) 47.52 (1.346)

24 (610) 30.54 (0.865) 45.36 (1.285)

23 (584) 28.77 (0.815) 43.18 (1.223)

22 (559) 26.96 (0.763) 40.97 (1.160)

21 (533) 25.10 (0.711) 38.72 (1.096)

20 (508) 23.19 (0.657) 36.45 (1.032)

19 (483) 21.25 (0.602) 34.16 (0.967)

18 (457) 19.26 (0.545) 31.84 (0.902)

17 (432) 17.24 (0.488) 29.50 (0.835)

16 (406) 15.19 (0.430) 27.14 (0.769)

15 (381) 13.10 (0.371) 24.76 (0.701)

14 (356) 10.98 (0.311) 22.36 (0.633)

13 (330) 8.83 (0.250) 19.95 (0.565)

12 (305) 6.66 (0.189) 17.52 (0.496)

11 (279) 4.46 (0.126) 15.07 (0.427)

10 (254) 2.24 (0.064) 12.61 (0.357)  

Depth of Water in 
System Inches (mm)

Cumulative Chamber 
Storage ft3 (m3)

Total System Cumulative 
Storage ft3 (m3)

9 (229) 0 (0) 10.14 (0.287)

8 (203) 0 (0) 9.01 (0.255)

7 (178) 0 (0) 7.89 (0.223)

6 (152) 0 (0) 6.76 (0.191)

5 (127) 0 (0) 5.63 (0.160)

4 (102) 0 (0) 4.51 (0.128)

3 (76) 0 (0) 3.38 (0.096)

2 (51) 0 (0) 2.25 (0.064)

1 (25) 0 (0) 1.13 (0.032)

Stone Foundation

Stone 
Cover

Working on a project? 
Visit us at www.stormtech.com 
and utilize the StormTech Design Tool
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THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS TM

Looking down the Isolator Row from the 
manhole opening, woven geotextile is shown 

between the chamber and stone base.

StormTech Isolator Row with 
Overflow Spillway (not to scale)

The IsolaTor® row

InTROducTIOn
An important component of any Stormwater Pollution Prevention 
Plan is inspection and maintenance. The StormTech Isolator Row 
is a patented technique to inexpensively enhance Total Suspended 
Solids (TSS) removal and provide easy access for inspection and 
maintenance.

The ISOlaTOR ROw
The Isolator Row is a row of StormTech chambers, either SC-160LP, 
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC-4500 models, 
that is surrounded with filter fabric and connected to a closely located 
manhole for easy access. The fabric-wrapped chambers provide for 
settling and filtration of sediment as storm water rises in the Isolator 
Row and ultimately passes through the filter fabric. The open bottom 
chambers and perforated sidewalls (SC-310, SC- 310-3 and SC-740 
models) allow storm water to flow both vertically and horizontally out of 
the chambers. Sediments are captured in the Isolator Row protecting 
the storage areas of the adjacent stone and chambers from sediment 
accumulation.

Two different fabrics are used for the Isolator Row. A woven geotextile 
fabric is placed between the stone and the Isolator Row chambers. 
The tough geotextile provides a media for storm water filtration and 
provides a durable surface for maintenance operations. It is also 
designed to prevent scour of the underlying stone and remain intact 
during high pressure jetting. A non-woven fabric is placed over the 
chambers to provide a filter media for flows passing through the 
perforations in the sidewall of the chamber. The non-woven fabric is 
not required over the DC-780, MC-3500 or MC-4500 models as these 
chambers do not have perforated side walls.

The Isolator Row is typically designed to capture the “first flush” and 
offers the versatility to be sized on a volume basis or flow rate basis. 
An upstream manhole not only provides access to the Isolator Row but 
typically includes a high flow weir such that storm water flowrates or 
volumes that exceed the capacity of the Isolator Row overtop the over 
flow weir and discharge through a manifold to the other chambers.

The Isolator Row may also be part of a treatment train. By treating 
storm water prior to entry into the chamber system, the service life can 
be extended and pollutants such as hydrocarbons can be captured. 
Pre-treatment best management practices can be as simple as 
deep sump catch basins, oil-water separators or can be innovative 
storm water treatment devices. The design of the treatment train and 
selection of pretreatment devices by the design engineer is often 
driven by regulatory requirements. Whether pretreatment is used or not, 
the Isolator Row is recommended by StormTech as an effective means 
to minimize maintenance requirements and maintenance costs.

Note: See the StormTech Design Manual for detailed information on 
designing inlets for a StormTech system, including the Isolator Row.

ECCENTRIC
HEADER

MANHOLE
WITH

OVERFLOW
WEIR 

STORMTECH
ISOLATOR ROW

OPTIONAL 
PRE-TREATMENT

OPTIONAL 
ACCESS STORMTECH CHAMBERS



InSpecTIOn
The frequency of inspection and maintenance varies by location. A 
routine inspection schedule needs to be established for each individual 
location based upon site specific variables. The type of land use (i.e. 
industrial, commercial, residential), anticipated pollutant load, percent 
imperviousness, climate, etc. all play a critical role in determining the 
actual frequency of inspection and maintenance practices.

At a minimum, StormTech recommends annual inspections. Initially, 
the Isolator Row should be inspected every 6 months for the first year 
of operation. For subsequent years, the inspection should be adjusted 
based upon previous observation of sediment deposition.

The Isolator Row incorporates a combination of standard manhole(s) and strategically located inspection ports 
(as needed). The inspection ports allow for easy access to the system from the surface, eliminating the need to 
perform a confined space entry for inspection purposes.

If upon visual inspection it is found that sediment has accumulated, a stadia rod should be inserted to 
determine the depth of sediment. When the average depth of sediment exceeds 3 inches throughout the length 
of the Isolator Row, clean-out should be performed.

MaInTenance
The Isolator Row was designed to reduce the cost of periodic maintenance. By “isolating” sediments to just 
one row, costs are dramatically reduced by eliminating the need to clean out each row of the entire storage 
bed. If inspection indicates the potential need for maintenance, access is provided via a manhole(s) located on 
the end(s) of the row for cleanout. If entry into the manhole is required, please follow local and OSHA rules for a 
confined space entries.

Maintenance is accomplished with the JetVac process. The JetVac process utilizes a high pressure water 
nozzle to propel itself down the Isolator Row while scouring and suspending sediments. As the nozzle is 
retrieved, the captured pollutants are flushed back into the manhole for vacuuming. Most sewer and pipe 
maintenance companies have vacuum/JetVac combination vehicles. Selection of an appropriate JetVac nozzle 
will improve maintenance efficiency. Fixed nozzles designed for culverts or large diameter pipe cleaning are 
preferable. Rear facing jets with an effective spread of at least 45” are best. Most JetVac reels have 400 feet 
of hose allowing maintenance of an Isolator Row up to 50 chambers long. The JetVac process shall only 
be performed on StormTech Isolator Rows that have aaShTO class 1 woven geotextile (as specified by 
StormTech) over their angular base stone.

StormTech Isolator Row (not to scale)

IsolaTor row 
InspecTIon/MaInTenance

Note: Non-woven fabric is only required over the inlet pipe connection into the end cap for DC-780, MC-3500 and MC-4500 chamber models 
and is not required over the entire Isolator Row.



IsolaTor row sTep By sTep MaInTenance procedures

STep 1
Inspect Isolator Row for sediment.
 A) Inspection ports (if present)
  i. Remove lid from floor box frame
  ii. Remove cap from inspection riser
  iii.  Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log.
  iv.  If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3.
 B) All Isolator Rows
  i.  Remove cover from manhole at upstream end of Isolator Row
  ii. Using a flashlight, inspect down Isolator Row through outlet pipe
    1.  Mirrors on poles or cameras may be used to avoid a confined space entry
    2.  Follow OSHA regulations for confined space entry if entering manhole
  iii.  If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step 2. 

If not, proceed to Step 3.

STep 2
Clean out Isolator Row using the JetVac process.
 A)  A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable
 B) Apply multiple passes of JetVac until backflush water is clean
 C) Vacuum manhole sump as required

STep 3
Replace all caps, lids and covers, record observations and actions.

STep 4
Inspect & clean catch basins and manholes upstream of the StormTech system.

ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com 
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
Stormtech® and the Isolator® Row are registered trademarks of StormTech, Inc.   
© 2017 Advanced Drainage Systems, Inc.  #11011  01/17  CS

Advanced Drainage Systems, Inc.
4640 Trueman Blvd., Hilliard, OH  43026 
1-800-821-6710  www.ads-pipe.com 

SaMple MaInTenance lOg

Date
Stadia Rod Readings Sediment Depth 

(1)–(2)
Observations/Actions InspectorFixed point to chamber 

bottom (1)
Fixed point to top of 

sediment (2)

3/15/11 6.3 ft none New installation. Fixed point is CI frame at 
grade

djm

9/24/11 6.2 0.1 ft Some grit felt Sm

6/20/13 5.8 0.5 ft mucky feel, debris visible in manhole and in 
Isolator Row, maintenance due

Nv

7/7/13 6.3 ft 0 System jetted and vacuumed djm
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17.0 Standard Limited Warranty

STANDARD LIMITED WARRANTY OF STORMTECH LLC (“STORMTECH”): PRODUCTS 

(A) This Limited Warranty applies solely to the StormTech 
chambers and end plates manufactured by StormTech 
and sold to the original purchaser (the “Purchaser”). The 
chambers and end plates are collectively referred to as the 
“Products.”

(B) The structural integrity of the Products, when installed 
strictly in accordance with StormTech’s written installation 
instructions at the time of installation, are warranted to the 
Purchaser against defective materials and workmanship 
for one (1) year from the date of purchase. Should a defect 
appear in the Limited Warranty period, the Purchaser shall 
provide StormTech with written notice of the alleged defect 
at StormTech’s corporate headquarters within ten (10) days 
of the discovery of the defect. The notice shall describe 
the alleged defect in reasonable detail. StormTech agrees 
to supply replacements for those Products determined 
by StormTech to be defective and covered by this Limited 
Warranty. The supply of replacement products is the sole 
remedy of the Purchaser for breaches of this Limited 
Warranty. StormTech’s liability specifically excludes the 
cost of removal and/or installation of the Products.

(C) THIS LIMITED WARRANTY IS EXCLUSIVE. THERE ARE 
NO OTHER WARRANTIES WITH RESPECT TO THE 
PRODUCTS, INCLUDING NO IMPLIED WARRANTIES 
OF MERCHANTABILITY OR OF FITNESS FOR A 
PARTICULAR PURPOSE.

(D) This Limited Warranty only applies to the Products when 
the Products are installed in a single layer. UNDER NO 
CIRCUMSTANCES, SHALL THE PRODUCTS BE 
INSTALLED IN A MULTI-LAYER CONFIGURATION.

(E) No representative of StormTech has the authority to 
change this Limited Warranty in any manner or to extend 
this Limited Warranty. This Limited Warranty does not 
apply to any person other than to the Purchaser.

(F) Under no circumstances shall StormTech be liable to the 
Purchaser or to any third party for product liability claims; 
claims arising from the design, shipment, or installation 
of the Products, or the cost of other goods or services 
related to the purchase and installation of the Products. 
For this Limited Warranty to apply, the Products must be 
installed in accordance with all site conditions required 
by state and local codes; all other applicable laws; and 
StormTech’s written installation instructions.

(G) THE LIMITED WARRANTY DOES NOT EXTEND 
TO INCIDENTAL, CONSEQUENTIAL, SPECIAL OR 
INDIRECT DAMAGES. STORMTECH SHALL NOT BE 
LIABLE FOR PENALTIES OR LIQUIDATED DAMAGES, 
INCLUDING LOSS OF PRODUCTION AND PROFITS; 
LABOR AND MATERIALS; OVERHEAD COSTS; OR 
OTHER LOSS OR EXPENSE INCURRED BY THE 
PURCHASER OR ANY THIRD PARTY. SPECIFICALLY 
EXCLUDED FROM LIMITED WARRANTY COVERAGE 
ARE DAMAGE TO THE PRODUCTS ARISING FROM 
ORDINARY WEAR AND TEAR; ALTERATION, 
ACCIDENT, MISUSE, ABUSE OR NEGLECT; THE 
PRODUCTS BEING SUBJECTED TO VEHICLE 
TRAFFIC OR OTHER CONDITIONS WHICH ARE 
NOT PERMITTED BY STORMTECH’S WRITTEN 
SPECIFICATIONS OR INSTALLATION INSTRUCTIONS; 
FAILURE TO MAINTAIN THE MINIMUM GROUND 
COVERS SET FORTH IN THE INSTALLATION 
INSTRUCTIONS; THE PLACEMENT OF IMPROPER 
MATERIALS INTO THE PRODUCTS; FAILURE OF 
THE PRODUCTS DUE TO IMPROPER SITING OR 
IMPROPER SIZING; OR ANY OTHER EVENT NOT 
CAUSED BY STORMTECH. A PRODUCT ALSO IS 
EXCLUDED FROM LIMITED WARRANTY COVERAGE 
IF SUCH PRODUCT IS USED IN A PROJECT OR 
SYSTEM IN WHICH ANY GEOTEXTILE PRODUCTS 
OTHER THAN THOSE PROVIDED BY ADVANCED 
DRAINAGE SYSTEMS ARE USED.  THIS LIMITED 
WARRANTY REPRESENTS STORMTECH’S SOLE 
LIABILITY TO THE PURCHASER FOR CLAIMS 
RELATED TO THE PRODUCTS, WHETHER THE CLAIM 
IS BASED UPON CONTRACT, TORT, OR OTHER 
LEGAL THEORY.

An company



ADS “Terms and Conditions of Sale” can be found on the ADS website, www.ads-pipe.com Advanced Drainage Systems and the ADS logo is a registered trademark of
Advanced Drainage Systems, Inc. Advanced Drainage Systems, Inc. #0601T 02/12

ADS GEOSYNTHETICS 0601T NONWOVEN GEOTEXTILE

Scope
This specification describes ADS Geosynthetics 6.0 oz (0601T) nonwoven geotextile.

Filter Fabric Requirements
ADS Geosynthetics 6.0 oz (0601T) is a needle-punched nonwoven geotextile made of 100%
polypropylene staple fibers, which are formed into a random network for dimensional stability. ADS
Geosynthetics 6.0 oz (0601T) resists ultraviolet deterioration, rotting, biological degradation, naturally
encountered basics and acids. Polypropylene is stable within a pH range of 2 to 13. ADS Geosynthetics
6.0 oz (0601T) conforms to the physical property values listed below:

Filter Fabric Properties

PROPERTY TEST METHOD UNIT
M.A.R.V.

(Minimum Average Roll Value)

Weight (Typical) ASTM D 5261 oz/yd
2
(g/m

2
) 6.0 (203)

Grab Tensile ASTM D 4632 lbs (kN) 160 (0.711)

Grab Elongation ASTM D 4632 % 50

Trapezoid Tear Strength ASTM D 4533 lbs (kN) 60 (0.267)

CBR Puncture Resistance ASTM D 6241 lbs (kN) 410 (1.82)

Permittivity* ASTM D 4491 sec
-1 1.5

Water Flow* ASTM D 4491 gpm/ft
2

(l/min/m
2
) 110 (4480)

AOS* ASTM D 4751 US Sieve (mm) 70 (0.212)

UV Resistance ASTM D 4355 %/hrs 70/500

PACKAGING

Roll Dimensions (W x L) – ft 12.5 x 360 / 15x300

Square Yards Per Roll 500

Estimated Roll Weight – lbs 195
* At the time of manufacturing. Handling may change these properties.



ADS “Terms and Conditions of Sale” can be found on the ADS website, www.ads-pipe.com Advanced Drainage Systems and the ADS logo is a registered trademark of
Advanced Drainage Systems, Inc. Advanced Drainage Systems, Inc. #315W 02/12

ADS GEOSYNTHETICS 315W WOVEN GEOTEXTILE

Scope
This specification describes ADS Geosynthetics 315W woven geotextile.

Filter Fabric Requirements
ADS Geosynthetics 315W is manufactured using high tenacity polypropylene yarns that are woven to
form a dimensionally stable network, which allows the yarns to maintain their relative position. ADS
Geosynthetics 315W resists ultraviolet deterioration, rotting and biological degradation and is inert to
commonly encountered soil chemicals. ADS Geosynthetics 315W conforms to the physical property
values listed below:

Filter Fabric Properties

PROPERTY TEST

METHOD

ENGLISH M.A.R.V.

(Minimum Average Roll Value)

METRIC M.A.R.V.

(Minimum Average Roll Value)

Tensile Strength (Grab) ASTM D-4632 315 lbs 1400 N

Elongation ASTM D-4632 15% 15%

CBR Puncture ASTM D-6241 900 lbs 4005 N

Puncture ASTM D-4833 150 lbs 667 N

Mullen Burst ASTM D-3786 600 psi 4134 kPa

Trapezoidal Tear ASTM D-4533 120 lbs 533 N

UV Resistance (at

500 hrs)

ASTM D-4355 70% 70%

Apparent Opening Size

(AOS)*

ASTM D-4751 40 US Std.

Sieve

0.425 mm

Permittivity ASTM D-4491 .05 sec‾
1
 .05 sec‾

1

Water Flow Rate ASTM D-4491 4 gpm/ft
2

163 l/min/m
2

Roll Sizes

12.5’ x 360’

15.0’ x 300’

17.5’ x 258’

3.81 m x 109.8 m

4.57 m x 91.5 m

5.33 m x 78.6 m
*Maximum average roll value.
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Oil and Grit Separator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Hydroworks Sizing Summary

Cobourg Gas

Parcel A

03-10-2020

Recommended Size: HS 6

A HydroStorm HS 6 is recommended to provide 80 % annual TSS removal based on a drainage
area of 0.2752  (ha) with an imperviousness of 84 % and Peterborough, Ontario rainfall for the  
ETV Canada parƟcle size distribuƟon.

The recommended HydroStorm HS 6 treats  99 % of the annual runoff and provides 83 % annual
TSS removal for the Peterborough rainfall records and ETV Canada parƟcle size distribuƟon.

The HydroStorm has a headloss coefficient (K) of  1.04. The given peak flow Of  .032 (m3/s) Is
less than the full pipe flow Of  .07 (m3/s) indicaƟng free flow In the pipe during the peak
flow assuming no tailwater condiƟon. ParƟal pipe flow was assumed For the headloss
calculaƟons. The normal depth Is greater than the criƟcal dpeth For the peak flow And
 300 (mm) pipe diameter And .5 % slope given. Normal depth was assumed For the headloss
calculaƟons. The headloss was calculated To be 47 (mm) based On a flow depth Of  145 (mm) .

This summary report provides the main parameters that were used for sizing. These parameters
are shown on the summary tables and graphs provided in this report.

If you have any quesƟons regarding this sizing summary please do not hesitate to contact
Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,  
groundwater, soils bearing capacity, etc. Headloss calculaƟons are not a hydraulic gradeline calculaƟon since this requires a starƟng water level  
and an analysis of the enƟre system downstream of the HydroStorm . Design liability is only valid for lawsuits brought within the United States  
where Hydroworks has its corporate headquarters.



TSS Removal Sizing Summary

TSS Particle Size Distribution
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Rainfall Station - Peterborough, Ontario(1971 To 2006)

Site Physical Characteristics

Page 2



Dimensions And Capacities

Generic HS 6 CAD Drawing
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TSS Buildup And Washoff

Upstream Quantity Storage
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Other Parameters

Hydroworks Sizing Program - Version  4.9
Copyright Hydroworks, LLC, 2019

Page 5
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Hydroworks Sizing Summary

Cobourg Gas

Parcel B -Phase 1

03-10-2020

Recommended Size: HS 6

A HydroStorm HS 6 is recommended to provide 80 % annual TSS removal based on a drainage
area of 0.2752  (ha) with an imperviousness of 84 % and Kingston Pumping StaƟon, Ontario rainfall for the  
ETV Canada parƟcle size distribuƟon.

The recommended HydroStorm HS 6 treats  99 % of the annual runoff and provides 84 % annual
TSS removal for the Kingston Pumping StaƟon rainfall records and ETV Canada parƟcle size distribuƟon.

The HydroStorm has a headloss coefficient (K) of  1.04. The given peak flow Of  .025 (m3/s) Is
less than the full pipe flow Of  .07 (m3/s) indicaƟng free flow In the pipe during the peak
flow assuming no tailwater condiƟon. ParƟal pipe flow was assumed For the headloss
calculaƟons. The normal depth Is greater than the criƟcal dpeth For the peak flow And
 300 (mm) pipe diameter And .5 % slope given. Normal depth was assumed For the headloss
calculaƟons. The headloss was calculated To be 42 (mm) based On a flow depth Of  126 (mm) .

This summary report provides the main parameters that were used for sizing. These parameters
are shown on the summary tables and graphs provided in this report.

If you have any quesƟons regarding this sizing summary please do not hesitate to contact
Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,  
groundwater, soils bearing capacity, etc. Headloss calculaƟons are not a hydraulic gradeline calculaƟon since this requires a starƟng water level  
and an analysis of the enƟre system downstream of the HydroStorm . Design liability is only valid for lawsuits brought within the United States  
where Hydroworks has its corporate headquarters.



TSS Removal Sizing Summary
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Rainfall Station - Kingston Pumping Station, Ontario(1960 to 2007)
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Dimensions And Capacities

Generic HS 6 CAD Drawing
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TSS Buildup And Washoff

Upstream Quantity Storage
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