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1.0	 Introduction	
 
n Architecture was retained by PLAZACOMM to be the civil engineering consultants responsible for the 
preparation of servicing and Stormwater management report, site grading plan, site servicing plan and 
erosion & sediment control plan for the site to obtain 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 1.13 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. 

Considering the commercial development an assessment of the capacity of sanitary sewer on 
Brook Road North through Brook Road South up to the pumping station at Lake Shore Drive 
was done to ensure adequate capacity available for the flow from the development.      
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5.0	 Proposed	Development	

	
FIGURE 3 – PROPOSED DEVELOPMENT PLAN 
 
The subject 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  as shown in 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 restaurant. Phase 2 of Parcel B proposed to have three restaurants. Total Area of the site 
is 1.13 hectare before road proposed widening and 1.02 hectare after road widening. Area of 
Parcel A 0.27 ha, Parcel B Phase 1 is 0.33 ha and parcel B phase 2 is 0.42 are included for 
servicing and stormwater management study.   

PHASE ‐ 1 
PARCEL – B 

PHASE ‐ 1 
PARCEL – A 

PHASE ‐ 2 
PARCEL – B 

PARCEL BOUNDARY
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Stormwater management plan proposed separately with two separate connections for parcel A, 
parcel B phase 1 and parcel B phase 2. Two separate sanitary sewer service connections 
proposed for parcel A and parcel B. For water service connection – a separate connection 
proposed for parcel A and parcel B.  (Refer: Site Servicing Plan, DWG C2). 

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 with maximum drawing down time 24 hours and 
maximum depth of controlled water 150mm (Ref: Section 7.4.10.4 – OBC). 

6.1	 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 and b  = coefficients 
 Td= Time in minutes 
  
 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-development 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, 5-year, 10 year, 25 
year 50 year and 100-year rainfall event are summarized in Table 2A, 2B and 2C. 
 
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 30.32 37.17 42.52 54.43 54.79 57.67 

Post-
development 

(L/sec) 
0.82 47.45 58.17 66.55 85.18 85.75 90.26 

   
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) 
0.30 21.32 26.14 29.91 38.28 38.54 40.56 

Post-
development 

(L/sec) 
0.84 58.71 71.97 82.34 105.40 106.10 111.68 

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

CIAQ 002778.0
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Land-use 
Run-off 

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

Pre-
development 

(L/sec) 
0.29 26.36 32.31 36.97 47.32 47.63 50.14 

Post-
development 

(L/sec) 
0.80 72.42 88.79 101.58 130.03 130.89 137.77 

  

7.1.1	 Orifice	Control	

Discharge form storm events from 2 year up to 100 years proposed to be restricted by installing 
orifice pipes (eccentric reducer) to control flow below allowable discharge limit to municipal 
sewer system.  Orifice sizing calculations are presented in Appendix C and summarized in Table 
3. Comparison controlled flow through orifice and allowable flow limit also presented in Table 3. 

Table 3: Controlled Flow through Orifice 

Drainage 
Area 

Orifice 
Pipe 
Size 

(mm) 

Allowable Discharge (L/sec)1 Controlled Discharge (L/sec) 

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

PARCEL A 110 28.71 35.19 51.44 28.06 30.94 44.46 

PARCEL B 
(PHASE -1) 

95 19.11 23.43 36.36 19.00 22.07 33.42 

PARCEL B 
(PHASE -2) 

100 26.36 32.31 50.14 26.24 30.72 32.56 

7.1.2	 On‐site	Detention	Storage	
 

Require detention storage caused by flow restriction calculated for 2, 5, 10, 25, 50 and 100 years 
rainfall events are calculated and attached in Appendix C. Available detention storage also 
calculated and attached in Appendix C. Details of storage type and location refer to Site Grading 
Plan (DWG. C1 and On-Site Available Storage Calculators in Appendix C). Detention calculated 
result of detention storage summarized in Table 4. 
  

 Table 4: Detention Storage Summary   

Drainage 
Area 

Detention Storage Required (m3) Maximum 
Available Storage 

(m3) 2-yrs 
 

5-yrs 
 

100-yrs 
 

PARCEL –A 12.20 17.39 
 

34.17 
 

 
43.33 

 

PARCEL-B 
(PHASE -1) 

26.54 35.92 71.63 74.32 

PARCEL-B 
(PHASE -2) 

29.95 40.16 106.66 110.41 

                                                            
1 Allowable Flow = Pre‐development Flow – Uncontrolled Flow  
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7.1.3	 Roof	Flow	Control	and	Storage	
 

Rainwater flow from the roofs proposed to restrict by installing parabolic weirs, (Zurn 
Z105 Control Flo Drain) from the roofs of building A1, B1 and B2. (Refer: DWG C1).  

Number of drains and flow rate calculated and summarized in Table 5. Based on the roof 
area the maximum ponding depth on the roof is calculated and added in Table 5.  Drain 
specs are attached in Appendix G. 

  Table 5: Roof Control Summary   

Roof 
Location 

Roof 
Area 
(m2) 

No of 
Drains 

Flow 
Allowed 

(OBC) L/sec 

Design Flow 
(l/sec) 

Design Max. 
Depth of 
Ponding 

(mm) 
Building - A1 185.83 2 0.78 1.56 31.93 
Building-B1 254.14 2 1.06 1.20 43.40 
Building-B2 532.72 3 2.22 3.60 36.30 

	
	
7.1.4	 Roof	Drain	Design		
 

 Roof drain proposed to design following criteria described in section 7.4.10.4 (OBC). 
Detail design will be provided by mechanical consultant. Following is the comparison of 
proposed design and OBC (7.4.10.4) criteria. 

 Table 6: Roof Control Validation  

Item OBC Criteria Proposed Roof Drain 

Maximum 
Drawdown time 24 hr 

1) Roof A1: 5.2 hrs 
2) Roof B1:  9.7 hrs 
3) Roof B2:  6.5 hrs 

Maximum Depth 
(mm) 150 

1) Roof A1: 31.9mm 
2) Roof B1: 43.40mm 
3) Roof B2: 36.40mm 

Least number of 
Drain per 900 m2 

1 Met 

Minimum Number 
of Drain per roof 2 

1) Roof A1: 2 
2) Roof B1: 2 
3) Roof B2: 3 
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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-103 in the Appendix A.   

Detailed breakdown of the land use and the runoff coefficients during post-development 
conditions are given in Drawing DR-103. 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 Sheets (Appendix C). 

Hydraulic Load calculations for all parcels performed according to OBC Part 7 and 
presented in Appendix I.  

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 towards King Road East without any impact on proposed buildings (Refer: Drawing 
C1).   

7.4	 Phase	2	Pre	and	Post	development	Flow	
 

  Topographical Survey elevations indicate that the at existing condition stormwater 
flows from north to south towards the right of way of King Street East as surface 
overland flow. There are some pockets of depression exists indicates possibility of 
some ponding. Ponding depth will be around 50 mm. Since the boundary of the 
adjacent property and proposed phase 1 development is in higher elevation than the 
discharge point along King Street East – no impact of flooding is anticipated. On the 
other hand - the minor nature of ponding will facilitate infiltration and percolation 
ultimately recharging ground water. Therefore, existing grading of the phase 2 proposed 
to remain undisturbed during phase 1 development. Existing overland flow path shown 
in Figure DR 102 (Appendix A, Servicing and Stormwater Management Report)  

  
 Post development servicing and grading for proposed phase 2 development designed as 

per criteria presented in section 6.0 and presented in Site Servicing Plan (DWG. C2) 
and Grading Plan (DWG. C1).  

 

7.5	 Flow	restriction	along	East	Boundary	
 

  According to topographical survey map the elevation along east property shows a ditch 
line slopping from north to south.  Part of the ditch falls inside the property of proposed 
development. Elevation of the boundary along east property line proposed to rise to 
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capture Stromwater inside the property. To prevent Stromwater overflow towards 
neighbouring property – a low height precast barrier curb proposed to install along south 
limit of property line. (Refer: Site Grading Plan, DWG 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, oil/grit separating 
devices are proposed that be installed for water quality treatment.  The suggested units 
for the area of the site and the level of treatment desired will be in accordance with the 
attached “Hydroworks Sizing Summaries”. Owner’s manual and details also attached in 
Appendix F. Sizing of Oil and Grit separators summarized in Table 5. 
 

 Table 7: 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 Hydrostorm HS6 100 80 

 

	
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. An erosion and sediment control plan prepared and 
presented in drawing C3.   

 
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: 

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; 
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5. Provide sediment traps to existing catch basins; 
 

6. Scheduling construction during times when there is no danger of flooding. 
 

   

10.0	 Inspection	and	Maintenance	of	Stormwater	Management	Works	
 

Regular monitoring and periodic cleaning will have to be undertaken to ensure that the 
stormwater management works are functioning properly.  Inspections of erosion and 
sediment control devices must be done weekly, after every rainfall event and on a 
precautionary basis following inclement weather forecasts. Property owners have the 
obligation to maintain and inspect oil and grit separators located on their sites and 
parking lots. Oil and Grits separator manufacturer’s guidelines for its maintenance must 
be strictly adhered to for its efficient operation.  Owner’s manual for operation and 
maintenance for Oil and Grits separators enclosed in Appendix F.  

To ensure the inspection and maintenance for the Oil and Grits Separators following 
steps are recommended to be taken by own of the gas station: 

1. Owners of the property to enter into a service & maintenance agreement for 
installed oil and grease Separator with Certified Maintenance Operator to clean 
oil and grease interceptor at least once annually; 
 

2. Provisions in the agreement should include a defined inspection frequency, a 
commitment to maintain and structured reporting protocols; 
 

3. Owner or operator should ensure inception of installed interceptor regularly to 
ensure performance is maintained to the manufacturer’s specifications for 
performance and to ensure the surface oil and sediment  levels do not exceed the 
recommended level; 
 

4. Tanks, lids, baffles & Vents to be inspected with solid & oil/grease pumped out 
each 3 months, or adjusted to suit use(but not less than once per year); 

 

5. The use of solvents, hot water or other agents to facilitate passage of oil & grease 
through the interceptor in not permitted; 

 

6. In case of failure to adequately maintain the oil and grease interceptor to the 
satisfaction of the municipality, the municipality may require an alarmed 
monitoring device to be installed, at the expense of the owner. 
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7. All manholes, catchbasin to be inspected periodically to ensure no  clogging;  
 

8. After every rainfall event – parking lot ponding to be observed to ensure flows are 
not restricted by clogging; 

 

9. Immediate repair work to be under taken to clean any obstruction in the storm and 
sanitary sewer system;  

 

10. All documentation of inspector inspection, clean-out, and sediment disposal shall 
be retained for a minimum of two years as proof for municipal inspections 
purpose. 

11.0	 Sanitary	Sewer	Service	Connections	
 

  Sanitary sewer service connection proposed for proposed development as follows: 

1) Parcel A: a 150 mm diameter at 2.0% slope proposed to connect to existing 150mm 
sanitary plug.  
 

2) Parcel B: a 150 mm diameter at 2.0% slope proposed to connect to existing 150mm 
sanitary plug.  
 

3) Proposed phase 1 construction proposed to provide a plug at the boundary of phases to 
connect phase 2 sanitary sewer. 
 

4) Hydraulic Load analysis performed as per OBC Part 7 and presented in Appendix H ( 
Refer: Sanitary Sewer Capacity Analysis)  
 

5) Hydraulic Analysis for Sanitary sewage and water Load attached in Appendix J. 
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12.0	 Summary	and	Conclusion	
 

• 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 oil and grit separators are 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 (if necessary) 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.

30.10.2020 
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PRE-DEVELOPMENT RUNOFF COFFICENT

ASPHALT
BUILDING ROOF

LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"

AREA "A" (Hectares)

Rainfall intensity:

1411.91

0.52

0.2733

0.0 0.95 0.00
1691.8 0.25 422.96

Town of Cobourg, ON

Proposed Development Area (m2) 2751.82

1041.0 0.95 988.95

(PARCEL A)

Calculation Sheet 1A

Project: Commercial Development

Project No. n1943

Date: 9/30/2020

Address: 428-432 King Street East-Parcel A

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

Town/Township/City

a
Rainfall intensity:

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

Td=Time of concentration(min))

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

Td (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 0.52 0.52 0.52 0.52 0.52 0.52

Q (m3/sec) 0.03 0.04 0.04 0.05 0.05 0.06
Q (l/sec) 30.32 37.17 42.52 54.43 54.79 57.67

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

)( dTb

a
I



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Design Sheet -Parcel A Last updated 9/30/2020Design Sheet -Parcel A Last updated 9/30/2020



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)

2013.92

AREA TYPE

0.95

185.83 176.54
2209.61

0.82
0.2679

0.95
119.850.25

1913.22
479.39

RUNOFF 
COEFFICIENT

 "C" 
AREA x C

(PARCEL-A)

Calculation Sheet 2A

Commercial Development

Town of Cobourg, ON

n1943Project No.

Project: 

Town/Township/City

AREA (M2)

Address: 428-432 King Street East-Parcel A

2751.82Proposed Development Area (m2)
9/30/2020Date:

CBti )( 

)( dTb

a
I




a = coefficient 
b = coefficient 
Td=Time of concentration(min)

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 0.82 0.82 0.82 0.82 0.82 0.82
Q (m3/sec) 0.05 0.06 0.07 0.09 0.09 0.09
Q (l/sec) 47.45 58.17 66.55 85.18 85.75 90.26

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

CBti )( 

)( dTb
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CIAQ 002778.0

Design Sheet -Parcel A Last updated 9/30/2020



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
3007.000 0.25 751.75

Pre-development Development Area (m2) 3261

254.000 0.95 241.30

993.05

0.30

0.3261

Calculation Sheet 1B1

Project: Commercial Development

Project No. n1943

Date: 10/27/2020

Address: 428-432 King Street East-Parcel B Phase 1

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)

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 0.30 0.30 0.30 0.30 0.30 0.30

Q (m3/sec) 0.02 0.03 0.03 0.04 0.04 0.04
Q (l/sec) 21.32 26.14 29.91 38.28 38.54 40.56

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

)( dTb

a
I


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CIAQ 002778.0

Design Sheet -Parcel B - PHASE 1 Last updated 10/27/2020



POST DEVELOPMENT RUNOFF COFFICENT

ASPHALT/CONC.
LANDSCAPED AREA

BUILDING
ΣAREA X C

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

Rainfall intensity:

2362.63

(PARCEL-B PHASE-1)

Date:

2486.980

AREA TYPE

0.95

254.140 241.43
2734.11

0.84
0.3261

0.95
130.050.25520.190

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-Parcel B Phase 1

3261Proposed Development Area (m2)
10/27/2020

CBti )( 

)( dTb

a
I

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

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 0.84 0.84 0.84 0.84 0.84 0.84
Q (m3/sec) 0.06 0.07 0.08 0.11 0.11 0.11
Q (l/sec) 58.71 71.97 82.34 105.40 106.10 111.68

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

Design Sheet -Parcel B - PHASE 1 Last updated 10/27/2020



PRE-DEVELOPMENT RUNOFF COFFICENT

ASPHALT

BUILDING ROOF
LANDSCAPED AREA

ΣAREA X C

WEIGHTED AVERAGE "C"

AREA "A" (Hectares)

Rainfall intensity:

(PARCEL -B PHASE-2)

Calculation Sheet 1B2

Project: Commercial Development

Project No. n1943

Date: 10/27/2020

Address:  428-432 King Street East-Parcel B Phase 2

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

Town/Township/City Town  of Cobourg, ON

Pre-development Development Area (m2) 4213

135.230 0.95 128.47

1227.43

0.29

0.4213

113.500 0.95 107.83
3964.530 0.25 991.13

)( dTb

a
I




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

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 0.29 0.29 0.29 0.29 0.29 0.29

Q (m3/sec) 0.03 0.03 0.04 0.05 0.05 0.05
Q (l/sec) 26.36 32.31 36.97 47.32 47.63 50.14

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

Design Sheet -Parcel B -PHASE 2 Last updated 10/27/2020



POST DEVELOPMENT RUNOFF COFFICENT

ASPHALT/CONC.
LANDSCAPED AREA

BUILDING
ΣAREA X C

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

Rainfall intensity:

Where: 

Calculation Sheet 2B2

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-Parcel B Phase 2

3370Proposed Development Area (m2)
9/30/2020

(Parcel B -Phase 2)

2641.72

Date:

2780.760

AREA TYPE

0.95

532.720 506.08
3372.77

0.80
0.4213

0.95
224.960.25899.850

CBti )( 

)( dTb

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

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 0.80 0.80 0.80 0.80 0.80 0.80
Q (m3/sec) 0.07 0.09 0.10 0.13 0.13 0.14
Q (l/sec) 72.42 88.79 101.58 130.03 130.89 137.77

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

Design Sheet -Parcel B -PHASE 2 Last updated 9/30/2020



POST DEVELOPMENT RUNOFF COFFICENT

ASPHALT/CONC.
LANDSCAPED AREA

BUILDING
ΣAREA X C

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

Rainfall intensity:

Town/Township/City Town of Cobourg, ON

Calculation Sheet 3A

Project: Commercial Development
Address: 428-432 King Street East-Parcel A

(Uncontrolled Flow)

Project No. n1943

Proposed Development Area (m2) 2751.82
Date: 9/30/2020

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

25.000 0.95 23.75
205.000 0.25 51.25

0.000 0.95 0.00
75.00
0.33

0.0230

CBti )( 

)( dTb

a
I




Where: 
I = Rainfall Intensity (mm/hr)

a = coefficient 
b = coefficient 

10.00

Design Flow:

Where:

C = Runoff coefficient
A = Draingae Area (hectares)
I= Average rainfall intensity (milimeters/hour)

Return 
Period 
(Years)

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

A 1778.00 2464.00 2819.00 3886.00 4750.00 5588.00
B 13.000 16.000 16.000 18.000 24.000 28.000

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 0.33 0.33 0.46 0.53 0.60 0.66
Q (m3/sec) 0.00 0.00 0.00 0.00 0.01 0.01
Q (l/sec) 1.61 1.97 3.19 4.68 5.32 6.23

Td =Time of concentration(min)

Q= Flow (m3/second)

CBti )( 

CIAQ 0028.0

)( dTb
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
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Design Sheet -Parcel A Last updated 9/30/2020



POST DEVELOPMENT RUNOFF COFFICENT

ASPHALT/CONC.
LANDSCAPED AREA

BUILDING
ΣAREA X C

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

Rainfall intensity:

Calculation Sheet 3B1
(PARCEL-B PHASE-1)

Project: Commercial Development

Address: 428-432 King Street East-Parcel B Phase 1

Town/Township/City Town of Cobourg, ON

Project No. n1943

Proposed Development Area (m2) 3370
Date: 9/30/2020

AREA TYPE AREA (M2)
RUNOFF 

COEFFICIENT
 "C" 

AREA x C

24.500 0.95 23.28
319.000 0.25 79.75

0.000 0.95 0.00
103.03

0.30
0.0344

CBti )( 
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a
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Where: 
I = Rainfall Intensity (mm/hr)
a = coefficient 
b = coefficient 
Td=Time of concentration(min)

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 0.30 0.30 0.30 0.30 0.30 0.30
Q (m3/sec) 0.00 0.00 0.00 0.00 0.00 0.00
Q (l/sec) 2.21 2.71 3.10 3.97 4.00 4.21

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

Design Sheet -Parcel B - PHASE 1 Last updated 9/30/2020



 

 

 

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 84.200 m
Min. Ground Elevation 85.800 m
Orifice Center Elevation 84.255
Diameter of Orifce Pipe 110 mm
Area of Orifice (A) 0.0094985 m2

Coefficient of Discharge (Cd) 0.8
Gravitational Constant 9.81

Where:

Cd = coefficient of discharge,

Commercial Development
428-432 King Street East-Parcel A

Town of Cobourg, ON

Table 1A

Orifice Sizing Calculations
(PARCEL -A)

n1943

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

Orifice Flow Equation:

Q = CdAo√(2gH)

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

6477.1
9/30/2020

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) -0.850 -0.700 -0.250 0.100 0.150 0.200
Water Elevation 84.95 85.10 85.55 85.90 85.95 86.00
Upstearm Head (m) 0.695 0.845 1.295 1.645 1.695 1.745
Total Controlled Discharge (L/sec) 28.06 30.94 38.30 43.17 43.82 44.46
Discharge Velocity (m/sec) 2.95 3.26 4.03 4.54 4.61 4.68
Pre-developmet Peak Flow (L/sec) 30.32 37.17 42.52 54.43 54.79 57.67
Uncontrolled Flow (L/sec) 1.61 1.97 3.19 4.68 5.32 6.23
Allowable Peak Flow (l/sec) 28.71 35.19 39.33 49.75 49.48 51.44

Detention Storage Required (m3) 12.20 17.39 17.86 27.60 29.31 34.17
Storage in MH/CB (m3) 3.07 3.07 3.07 3.07 3.07 3.07
Storage in Pipes (m3) 4.93 4.93 4.93 4.93 4.93 4.93
Roof Top Storage (m3) 5.93 5.93 5.93 5.93 5.93 5.93
Ponding on Surface (m3) 0.00 3.45 3.92 13.66 15.36 20.23
Total Available Storage (m3) 13.94 13.94 43.36 43.36 43.36 43.36



On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.82               I = Rainfall Intensity (mm/hr)
A = 0.27 ha T = Time of Concentration (hr) 

Q release  = 0.028 m3/s a= 1778

28.06           L/s b= 13

12.20

td i2 Q2 Qstored Peak Volume

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

10 77.30 0.048         0.020                  12.203            ***
11 74.08 0.046         0.018                  12.093            
12 71.12 0.045         0.016                  11.856            
13 68.38 0.043         0.015                  11.508            
14 65.85 0.041         0.013                  11.062            
15 63.50 0.040         0.012                  10.526            
16 61.31 0.038         0.010                  9.912              
17 59.27 0.037         0.009                  9.227              
18 57.35 0.036         0.008                  8.477              
19 55.56 0.035         0.007                  7.668              
20 53.88 0.034         0.006                  6.807              
21 52.29 0.033         0.005                  5.897              

Storage Required (m3)

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:

CBt

A
i

)( 


22 50.80 0.032         0.004                  4.943              
23 49.39 0.031         0.003                  3.949              
24 48.05 0.030         0.002                  2.917              
25 46.79 0.029         0.001                  1.851              

CBt

A
i

)( 
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On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.82               I = Rainfall Intensity (mm/hr)
A = 0.27 ha T = Time of Concentration (hr) 

Q release  = 0.031 m3/s a= 2464
30.94           L/s b= 16

Storage Required (m3) 17.39

td i5 Q5 Qstored Peak Volume

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

10 94.77 0.059               0.028                   17.036                                   
11 91.26 0.057               0.026                   17.289                                   
12 88.00 0.055               0.024                   17.391                                   ***
13 84.97 0.053               0.022                   17.359                                   
14 82.13 0.051               0.020                   17.205                                   
15 79.48 0.050               0.019                   16.941                                   
16 77.00 0.048               0.017                   16.577                                   
17 74.67 0.047               0.016                   16.123                                   
18 72.47 0.045               0.014                   15.587                                   
19 70.40 0.044               0.013                   14.975                                   
20 68.44 0.043               0.012                   14.294                                   
21 66.59 0.042               0.011                   13.549                                   
22 64.84 0.041               0.010                   12.746                                   
23 63.18 0.040               0.009                   11.889                                   
24 61 60 0 039 0 008 10 982

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:

CBt

A
i

)( 
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24 61.60 0.039              0.008                 10.982                                  
25 60.10 0.038               0.007                   10.028                                   
26 58.67 0.037               0.006                   9.032                                     
27 57.30 0.036               0.005                   7.996                                     
28 56.00 0.035               0.004                   6.922                                     

CBt
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On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.82               I = Rainfall Intensity (mm/hr)
A = 0.27 ha T = Time of Concentration (hr) 

Q release  = 0.038 m3/s a= 2819
38.30           L/s b= 16

Storage Required (m3) 17.86

td i10 Q10 Qstored Peak Volume

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

10 108.42 0.068               0.030                   17.747                                   
11 104.41 0.065               0.027                   17.863                                   ***
12 100.68 0.063               0.025                   17.806                                   
13 97.21 0.061               0.023                   17.594                                   
14 93.97 0.059               0.021                   17.243                                   
15 90.94 0.057               0.019                   16.767                                   
16 88.09 0.055               0.017                   16.177                                   
17 85.42 0.053               0.015                   15.483                                   
18 82.91 0.052               0.014                   14.695                                   
19 80.54 0.050               0.012                   13.821                                   
20 78.31 0.049               0.011                   12.867                                   
21 76.19 0.048               0.009                   11.841                                   
22 74.18 0.046               0.008                   10.748                                   
23 72.28 0.045               0.007                   9.593                                     
24 70 48 0 044 0 006 8 381

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:

CBt

A
i

)( 
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24 70.48 0.044              0.006                 8.381                                    
25 68.76 0.043               0.005                   7.116                                     
26 67.12 0.042               0.004                   5.802                                     
27 65.56 0.041               0.003                   4.442                                     
28 64.07 0.040               0.002                   3.039                                     
29 62.64 0.039               0.001                   1.597                                     
30 61.28 0.038               0.000                   0.117                                     
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On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.82               I = Rainfall Intensity (mm/hr)
A = 0.27 ha T = Time of Concentration (hr) 

Q release  = 0.043 m3/s a= 3886
43.17           L/s b= 18

Storage Required (m3) 27.60

td i25 Q25 Qstored Peak Volume

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

10 138.79 0.087               0.044                   26.233                                   
11 134.00 0.084               0.041                   26.878                                   
12 129.53 0.081               0.038                   27.309                                   
13 125.35 0.078               0.035                   27.544                                   
14 121.44 0.076               0.033                   27.602                                   ***
15 117.76 0.074               0.031                   27.500                                   
16 114.29 0.072               0.028                   27.252                                   
17 111.03 0.070               0.026                   26.870                                   
18 107.94 0.068               0.024                   26.365                                   
19 105.03 0.066               0.023                   25.748                                   
20 102.26 0.064               0.021                   25.026                                   
21 99.64 0.062               0.019                   24.209                                   
22 97.15 0.061               0.018                   23.303                                   
23 94.78 0.059               0.016                   22.315                                   
24 92 52 0 058 0 015 21 251

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:

CBt

A
i
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24 92.52 0.058              0.015                 21.251                                  
25 90.37 0.057               0.013                   20.116                                   
26 88.32 0.055               0.012                   18.914                                   
27 86.36 0.054               0.011                   17.651                                   
28 84.48 0.053               0.010                   16.330                                   
29 82.68 0.052               0.009                   14.956                                   
30 80.96 0.051               0.008                   13.530                                   
31 79.31 0.050               0.006                   12.057                                   
32 77.72 0.049               0.005                   10.539                                   
33 76.20 0.048               0.005                   8.980                                     
34 74.73 0.047               0.004                   7.380                                     
35 73.32 0.046               0.003                   5.743                                     
36 71.96 0.045               0.002                   4.071                                     
37 70.65 0.044               0.001                   2.366                                     
38 69.39 0.043               0.000                   0.629                                     
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On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.82               I = Rainfall Intensity (mm/hr)
A = 0.27 ha T = Time of Concentration (hr) 

Q release  = 0.044 m3/s a= 4750
43.82           L/s b= 24

Storage Required (m3) 29.31

td i50 Q50 Qstored Peak Volume

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

10 139.71 0.087               0.044                   26.188                                   
11 135.71 0.085               0.041                   27.157                                   
12 131.94 0.083               0.039                   27.927                                   
13 128.38 0.080               0.037                   28.512                                   
14 125.00 0.078               0.034                   28.929                                   
15 121.79 0.076               0.032                   29.189                                   
16 118.75 0.074               0.031                   29.305                                   ***
17 115.85 0.073               0.029                   29.287                                   
18 113.10 0.071               0.027                   29.145                                   
19 110.47 0.069               0.025                   28.887                                   
20 107.95 0.068               0.024                   28.521                                   
21 105.56 0.066               0.022                   28.054                                   
22 103.26 0.065               0.021                   27.494                                   
23 101.06 0.063               0.019                   26.845                                   
24 98 96 0 062 0 018 26 114

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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24 98.96 0.062              0.018                 26.114                                  
25 96.94 0.061               0.017                   25.306                                   
26 95.00 0.059               0.016                   24.425                                   
27 93.14 0.058               0.014                   23.475                                   
28 91.35 0.057               0.013                   22.460                                   
29 89.62 0.056               0.012                   21.385                                   
30 87.96 0.055               0.011                   20.252                                   
31 86.36 0.054               0.010                   19.064                                   
32 84.82 0.053               0.009                   17.826                                   
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On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.82               I = Rainfall Intensity (mm/hr)
A = 0.27 ha T = Time of Concentration (hr) 

Q release  = 0.044 m3/s a= 5588

44.46           L/s b= 28

Storage Required (m3) 34.17

td i100 Q100 Qstored Peak Volume

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

10 147.05 0.092               0.048                  28.562                                  
11 143.28 0.090               0.045                  29.861                                  
12 139.70 0.087               0.043                  30.961                                  
13 136.29 0.085               0.041                  31.877                                  
14 133.05 0.083               0.039                  32.622                                  
15 129.95 0.081               0.037                  33.209                                  
16 127.00 0.080               0.035                  33.648                                  
17 124.18 0.078               0.033                  33.948                                  
18 121.48 0.076               0.032                  34.120                                  
19 118.89 0.074               0.030                  34.171                                  ***
20 116.42 0.073               0.028                  34.108                                  
21 114.04 0.071               0.027                  33.940                                  
22 111.76 0.070               0.026                  33.671                                  
23 109.57 0.069               0.024                  33.308                                  
24 107.46 0.067               0.023                  32.857                                  

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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25 105.43 0.066               0.022                  32.321                                  
26 103.48 0.065               0.020                  31.707                                  
27 101.60 0.064               0.019                  31.019                                  
28 99.79 0.062               0.018                  30.259                                  
29 98.04 0.061               0.017                  29.433                                  
30 96.34 0.060               0.016                  28.543                                  
31 94.71 0.059               0.015                  27.593                                  
32 93.13 0.058               0.014                  26.585                                  
33 91.61 0.057               0.013                  25.523                                  
34 90.13 0.056               0.012                  24.410                                  
35 88.70 0.056               0.011                  23.247                                  
36 87.31 0.055               0.010                  22.037                                  
37 85.97 0.054               0.009                  20.782                                  
38 84.67 0.053               0.009                  19.484                                  
39 83.40 0.052               0.008                  18.145                                  
40 82.18 0.051               0.007                  16.768                                  
41 80.99 0.051               0.006                  15.353                                  
42 79.83 0.050               0.006                  13.902                                  
43 78.70 0.049               0.005                  12.417                                  
44 77.61 0.049               0.004                  10.899                                  
45 76.55 0.048               0.003                  9.349                                    
46 75.51 0.047               0.003                  7.770                                    
47 74.51 0.047               0.002                  6.161                                    
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Required Flood Storage Volume:

  I = Rainfall Intensity (mm/hr)

T = Time of Concentration (hr) 
(ASCE Manuals and Reports on Engineering Practice No. 28) A= 5588
Where: B= 28

Composite Runoff Coefficient: R = 0.95                  

Site Area, A = 0.02 ha
Maximum Allowable Discharge Rate Q release  = 0.002 m3/s Max Storage

1.56                  L/s 5.93

tc i100 Q100 Qstored Peak Volume

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

10 147.05 0.007                  0.006              3.391           
11 143.28 0.007                  0.005              3.608           
12 139.70 0.007                  0.005              3.809           
13 136.29 0.007                  0.005              3.996           
14 133.05 0.007                  0.005              4.170           
15 129.95 0.006                  0.005              4.331           
16 127.00 0.006                  0.005              4.481           
17 124.18 0.006                  0.005              4.620           
18 121.48 0.006                  0.004              4.749           
19 118.89 0.006                  0.004              4.868           
27 101.60 0.005                  0.003              5.544           
28 99.79 0.005                  0.003              5.600           
29 98.04 0.005                  0.003              5.651           
30 96.34 0.005                 0.003            5.696         

Table 2G - 100 Years Storage (PARCEL A)

Roof Storage Calculator
428-432 King Street East-Parcel A

100 Years Detention Storage 

Equation of IDF:

30 96.34 0.005                 0.003            5.696         
31 94.71 0.005                  0.003              5.737           
32 93.13 0.005                  0.003              5.774           
33 91.61 0.004                  0.003              5.806           
34 90.13 0.004                  0.003              5.834           
35 88.70 0.004                  0.003              5.858           
36 87.31 0.004                  0.003              5.879           
37 85.97 0.004                  0.003              5.896           
38 84.67 0.004                  0.003              5.910           
39 83.40 0.004                  0.003              5.920           
40 82.18 0.004                  0.002              5.928           
41 80.99 0.004                  0.002              5.932           
42 79.83 0.004                  0.002              5.934           MAX
43 78.70 0.004                  0.002              5.933           
44 77.61 0.004                  0.002              5.929           



Project: 
Address:

Project No.: 
Date: 

MH/CATCH BASIN HWL 86.00

Description
Length/Dia.

(m)
Top

Elevation
Invert

Elevation 
Height

(m)

Volume

(m3)
CBMH11 1.2 86.10 84.47 0.10 0.11
CBMH12 1.2 85.80 84.81 0.99 1.12
MH13 1.2 86.20 84.37 1.63 1.84

3.07
PIPES

 FROM MH TO MH
Length

(m)
DIA

(mm)

Volume

(m3)

CBMH11 MH13 15.0 300 1.06

STM PLUG PIPE 3.5 150 0 06

TOTAL

27-Oct-20

On-Site Avaiable Storage Calculator
Town of Cobourg, ON

Table 3A- Avilable Storage (PARCEL A)

Commercial Development
428-432 King Street East-Parcel A

n1943

STM PLUG  PIPE 3.5 150 0.06

BLDG. STM PLUG CBMH12 10.0 150 0.18

CBMH12 PIPE 16.7 300 1.17
MH13 MH14 35.0 300 2.46

4.93

PONDING

Ponding Location Lowest Point Elv.
Ponding 

Depth 
(m)

Ponding Area 

(m2)

CBMH12 85.80 0.20 441.3

ROOFTOP DETENTION
Location Area(m2)

BLDG.A1 185.83

TOTAL

TOTAL

Ponding Volume 

(m3)

29.4
29.4

5.93
VOL.

31.93
Depth (mm)

43.33

REQUIRED VOLUME (m3) for 100 years rainfall event

TOTAL Volume (m3) 

34.17



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

Proposed Development Area (m2)
Date:

Orifice Location MH1

Orifice Type
Eccentric 
Reducer Pipe

Invert Elevation 84.180 m
Min. Ground Elevation 85.900 m
Orifice Center Elevation 84.228
Diameter of Orifce Pipe 95 mm
Area of Orifice (A) 0.007084625 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 Phase 1

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
9/30/2020

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) -1.100 -0.900 -0.600 -0.200 -0.050 0.100
Water Elevation 84.80 85.00 85.30 85.70 85.85 86.00
Upstearm Head (m) 0.572 0.772 1.072 1.473 1.622 1.772
Total Controlled Discharge (L/sec) 19.00 22.07 26.00 30.46 31.98 33.42
Discharge Velocity (m/sec) 2.68 3.11 3.67 4.30 4.51 4.72
Pre-developmet Peak Flow (L/sec) 21.32 26.14 29.91 38.28 38.54 40.56
Uncontrolled Flow (L/sec) 2.21 2.71 3.10 3.97 4.00 4.21
Allowable Flow (L/sec) 19.11 23.43 26.81 34.31 34.54 36.36

Detention Storage Required (m3) 26.54 35.92 40.17 40.17 62.83 71.63
Storage Used in Pipe (m3) 8.44 8.44 8.44 8.44 8.44 8.44
Storage Used in MH (m3) 5.14 5.14 5.14 5.14 5.14 5.14
Used Roof Storage (m3) 11.04 11.04 11.04 11.04 11.04 11.04
Stormwater Tank (m3) 42.10 42.10 42.10 42.10 42.10 42.10
Storage Used in Ponding (m3) 0.00 0.00 0.00 0.00 0.00 4.91
Total Available Storage 74.35 74.35 74.35 74.35 74.35 74.35



On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.33 ha T = Time of Concentration (hr) 

Q release  = 0.019 m3/s a= 1778

19.00           L/s b= 13

Storage Required (m3) 26.54

td i2 Q2 Qstored Peak Volume

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

10 77.30 0.059               0.040                  23.829                                  
11 74.08 0.056               0.037                  24.598                                  
12 71.12 0.054               0.035                  25.213                                  
13 68.38 0.052               0.033                  25.694                                  
14 65.85 0.050               0.031                  26.055                                  
15 63.50 0.048               0.029                  26.308                                  
16 61.31 0.047               0.028                  26.466                                  
17 59.27 0.045               0.026                  26.537                                  ***
18 57.35 0.044               0.025                  26.530                                  
19 55.56 0.042               0.023                  26.452                                  
20 53.88 0.041               0.022                  26.309                                  
21 52.29 0.040               0.021                  26.108                                  
22 50.80 0.039               0.020                  25.854                                  
23 49.39 0.038               0.019                  25.550                                  
24 48.05 0.036               0.018                  25.201                                  

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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25 46.79 0.036               0.017                  24.810                                  
26 45.59 0.035               0.016                  24.381                                  
27 44.45 0.034               0.015                  23.917                                  
28 43.37 0.033               0.014                  23.419                                  
29 42.33 0.032               0.013                  22.891                                  
30 41.35 0.031               0.012                  22.335                                  
31 40.41 0.031               0.012                  21.752                                  
32 39.51 0.030               0.011                  21.144                                  
33 38.65 0.029               0.010                  20.513                                  
34 37.83 0.029               0.010                  19.861                                  
35 37.04 0.028               0.009                  19.188                                  
36 36.29 0.028               0.009                  18.496                                  
37 35.56 0.027               0.008                  17.786                                  
38 34.86 0.026               0.007                  17.059                                  
39 34.19 0.026               0.007                  16.317                                  
40 33.55 0.025               0.006                  15.559                                  
41 32.93 0.025               0.006                  14.788                                  
42 32.33 0.025               0.006                  14.003                                  
43 31.75 0.024               0.005                  13.205                                  
44 31.19 0.024               0.005                  12.395                                  
45 30.66 0.023               0.004                  11.574                                  
46 30.14 0.023               0.004                  10.742                                  
47 29.63 0.023               0.004                  9.900                                    
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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 = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.33 ha T = Time of Concentration (hr) 

Q release  = 0.022 m3/s a= 2464

22.07           L/s b= 16

Storage Required (m3) 35.92

td i5 Q5 Qstored Peak Volume

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

10 94.77 0.072               0.050                   29.946                                   

11 91.26 0.069               0.047                   31.181                                   

12 88.00 0.067               0.045                   32.234                                   

13 84.97 0.065               0.042                   33.122                                   

14 82.13 0.062               0.040                   33.863                                   

15 79.48 0.060               0.038                   34.471                                   

16 77.00 0.058               0.036                   34.958                                   

17 74.67 0.057               0.035                   35.335                                   

18 72.47 0.055               0.033                   35.613                                   

19 70.40 0.053               0.031                   35.798                                   

20 68.44 0.052               0.030                   35.900                                   

21 66.59 0.051               0.029                   35.925                                   ***
22 64.84 0.049               0.027                   35.879                                   

23 63.18 0.048               0.026                   35.767                                   

24 61.60 0.047               0.025                   35.595                                   

25 60.10 0.046               0.024                   35.366                                   

26 58.67 0.045               0.022                   35.086                                   

27 57.30 0.044               0.021                 34.756                                 

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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27 57.30 0.044               0.021                 34.756                                 

28 56.00 0.043               0.020                   34.382                                   

29 54.76 0.042               0.020                   33.966                                   

30 53.57 0.041               0.019                   33.509                                   

31 52.43 0.040               0.018                   33.017                                   

32 51.33 0.039               0.017                   32.489                                   

33 50.29 0.038               0.016                   31.929                                   

34 49.28 0.037               0.015                   31.338                                   

35 48.31 0.037               0.015                   30.719                                   

36 47.38 0.036               0.014                   30.072                                   

37 46.49 0.035               0.013                   29.400                                   

38 45.63 0.035               0.013                   28.704                                   

39 44.80 0.034               0.012                   27.985                                   

40 44.00 0.033               0.011                   27.244                                   

41 43.23 0.033               0.011                   26.483                                   

42 42.48 0.032               0.010                   25.703                                   

43 41.76 0.032               0.010                   24.904                                   

44 41.07 0.031               0.009                   24.087                                   

45 40.39 0.031               0.009                   23.254                                   

46 39.74 0.030               0.008                   22.406                                   

47 39.11 0.030               0.008                   21.542                                   

48 38.50 0.029               0.007                   20.663                                   

49 37.91 0.029               0.007                   19.771                                   

50 37.33 0.028               0.006                   18.866                                   

51 36.78 0.028               0.006                   17.948                                   

52 36.24 0.028               0.005                   17.019                                   
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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 = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.33 ha T = Time of Concentration (hr) 

Q release  = 0.026 m3/s a= 2819
26.00           L/s b= 16

Storage Required (m3) 40.17

td i10 Q10 Qstored Peak Volume

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

10 108.42 0.082               0.056                   33.807                                   
11 104.41 0.079               0.053                   35.175                                   
12 100.68 0.076               0.050                   36.334                                   
13 97.21 0.074               0.048                   37.305                                   
14 93.97 0.071               0.045                   38.108                                   
15 90.94 0.069               0.043                   38.758                                   
16 88.09 0.067               0.041                   39.270                                   
17 85.42 0.065               0.039                   39.656                                   
18 82.91 0.063               0.037                   39.928                                   
19 80.54 0.061               0.035                   40.095                                   
20 78.31 0.059               0.033                   40.167                                   ***
21 76.19 0.058               0.032                   40.150                                   
22 74.18 0.056               0.030                   40.052                                   
23 72.28 0.055               0.029                   39.879                                   
24 70 48 0 054 0 028 39 636

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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24 70.48 0.054              0.028                 39.636                                  
25 68.76 0.052               0.026                   39.329                                   
26 67.12 0.051               0.025                   38.963                                   
27 65.56 0.050               0.024                   38.541                                   
28 64.07 0.049               0.023                   38.068                                   
29 62.64 0.048               0.022                   37.546                                   
30 61.28 0.047               0.021                   36.979                                   
31 59.98 0.046               0.020                   36.369                                   
32 58.73 0.045               0.019                   35.721                                   
33 57.53 0.044               0.018                   35.034                                   
34 56.38 0.043               0.017                   34.313                                   
35 55.27 0.042               0.016                   33.560                                   
36 54.21 0.041               0.015                   32.775                                   
37 53.19 0.040               0.014                   31.960                                   
38 52.20 0.040               0.014                   31.119                                   
39 51.25 0.039               0.013                   30.251                                   
40 50.34 0.038               0.012                   29.358                                   
41 49.46 0.038               0.012                   28.442                                   
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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 = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.33 ha T = Time of Concentration (hr) 

Q release  = 0.030 m3/s a= 3886

30.46           L/s b= 18

Storage Required (m3) 57.32

td i25 Q25 Qstored Peak Volume

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

10 138.79 0.105               0.075                  44.964                      
11 134.00 0.102               0.071                  47.062                      
12 129.53 0.098               0.068                  48.898                      
13 125.35 0.095               0.065                  50.497                      
14 121.44 0.092               0.062                  51.883                      
15 117.76 0.089               0.059                  53.073                      
16 114.29 0.087               0.056                  54.086                      
17 111.03 0.084               0.054                  54.937                      
18 107.94 0.082               0.052                  55.639                      
19 105.03 0.080               0.049                  56.204                      
20 102.26 0.078               0.047                  56.643                      
21 99.64 0.076               0.045                  56.966                      
22 97.15 0.074               0.043                  57.181                      
23 94.78 0.072               0.042                  57.297                      
24 92.52 0.070               0.040                  57.320                      ***

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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25 90.37 0.069               0.038                  57.257                      
26 88.32 0.067               0.037                  57.114                      
27 86.36 0.066               0.035                  56.896                      
28 84.48 0.064               0.034                  56.608                      
29 82.68 0.063               0.032                  56.255                      
30 80.96 0.061               0.031                  55.840                      
31 79.31 0.060               0.030                  55.367                      
32 77.72 0.059               0.029                  54.840                      
33 76.20 0.058               0.027                  54.262                      
34 74.73 0.057               0.026                  53.636                      
35 73.32 0.056               0.025                  52.965                      
36 71.96 0.055               0.024                  52.251                      
37 70.65 0.054               0.023                  51.496                      
38 69.39 0.053               0.022                  50.703                      
39 68.18 0.052               0.021                  49.874                      
40 67.00 0.051               0.020                  49.011                      
41 65.86 0.050               0.020                  48.114                      
42 64.77 0.049               0.019                  47.187                      
43 63.70 0.048               0.018                  46.230                      
44 62.68 0.048               0.017                  45.245                      
45 61.68 0.047               0.016                  44.233                      
46 60.72 0.046               0.016                  43.196                      
47 59.78 0.045               0.015                  42.134                      
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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 = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.33 ha T = Time of Concentration (hr) 

Q release  = 0.032 m3/s a= 4750

31.98           L/s b= 24

Storage Required (m3) 62.83

td i50 Q50 Qstored Peak Volume

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

10 139.71 0.106               0.074                  44.475                                  
11 135.71 0.103               0.071                  46.922                                  
12 131.94 0.100               0.068                  49.126                                  
13 128.38 0.098               0.066                  51.107                                  
14 125.00 0.095               0.063                  52.884                                  
15 121.79 0.093               0.061                  54.470                                  
16 118.75 0.090               0.058                  55.882                                  
17 115.85 0.088               0.056                  57.130                                  
18 113.10 0.086               0.054                  58.228                                  
19 110.47 0.084               0.052                  59.186                                  
20 107.95 0.082               0.050                  60.013                                  
21 105.56 0.080               0.048                  60.718                                  
22 103.26 0.078               0.046                  61.309                                  
23 101.06 0.077               0.045                  61.793                                  
24 98.96 0.075               0.043                  62.177                                  

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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25 96.94 0.074               0.042                  62.467                                  
26 95.00 0.072               0.040                  62.669                                  
27 93.14 0.071               0.039                  62.787                                  
28 91.35 0.069               0.037                  62.828                                  ***
29 89.62 0.068               0.036                  62.794                                  
30 87.96 0.067               0.035                  62.690                                  
31 86.36 0.066               0.034                  62.521                                  
32 84.82 0.064               0.032                  62.289                                  
33 83.33 0.063               0.031                  61.997                                  
34 81.90 0.062               0.030                  61.650                                  
35 80.51 0.061               0.029                  61.249                                  
36 79.17 0.060               0.028                  60.798                                  
37 77.87 0.059               0.027                  60.299                                  
38 76.61 0.058               0.026                  59.754                                  
39 75.40 0.057               0.025                  59.165                                  
40 74.22 0.056               0.024                  58.535                                  
41 73.08 0.056               0.024                  57.865                                  
42 71.97 0.055               0.023                  57.157                                  
43 70.90 0.054               0.022                  56.413                                  
44 69.85 0.053               0.021                  55.635                                  
45 68.84 0.052               0.020                  54.823                                  
46 67.86 0.052               0.020                  53.980                                  
47 66.90 0.051               0.019                  53.107                                  

CBt

A
i

)( 




On-Site Storage Calculator Project: 

Project No.: 

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

Comp. Runoff Coeff.R = 0.84               I = Rainfall Intensity (mm/hr)
A = 0.33 ha T = Time of Concentration (hr) 

Q release  = 0.033 m3/s a= 5588

33.42           L/s b= 28

Storage Required (m3) 71.63

td i100 Q100 Qstored Peak Volume

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

10 147.05 0.112               0.078                  46.956                                  
11 143.28 0.109               0.075                  49.761                                  
12 139.70 0.106               0.073                  52.326                                  
13 136.29 0.104               0.070                  54.668                                  
14 133.05 0.101               0.068                  56.803                                  
15 129.95 0.099               0.065                  58.746                                  
16 127.00 0.096               0.063                  60.509                                  
17 124.18 0.094               0.061                  62.104                                  
18 121.48 0.092               0.059                  63.543                                  
19 118.89 0.090               0.057                  64.836                                  
20 116.42 0.088               0.055                  65.991                                  
21 114.04 0.087               0.053                  67.017                                  
22 111.76 0.085               0.051                  67.921                                  
23 109.57 0.083               0.050                  68.712                                  
24 107.46 0.082               0.048                  69.395                                  

Commercial Development

Town of Cobourg, ON n1943

30-Sep-20

Equation of IDF:

)( dTb
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I
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25 105.43 0.080               0.047                  69.977                                  
26 103.48 0.079               0.045                  70.463                                  
27 101.60 0.077               0.044                  70.858                                  
28 99.79 0.076               0.042                  71.167                                  
29 98.04 0.074               0.041                  71.396                                  
30 96.34 0.073               0.040                  71.547                                  
31 94.71 0.072               0.039                  71.625                                  
32 93.13 0.071               0.037                  71.634                                  ***
33 91.61 0.070               0.036                  71.576                                  
34 90.13 0.068               0.035                  71.456                                  
35 88.70 0.067               0.034                  71.276                                  
36 87.31 0.066               0.033                  71.039                                  
37 85.97 0.065               0.032                  70.747                                  
38 84.67 0.064               0.031                  70.404                                  
39 83.40 0.063               0.030                  70.011                                  
40 82.18 0.062               0.029                  69.570                                  
41 80.99 0.062               0.028                  69.085                                  
42 79.83 0.061               0.027                  68.555                                  
43 78.70 0.060               0.026                  67.985                                  
44 77.61 0.059               0.026                  67.374                                  
45 76.55 0.058               0.025                  66.725                                  
46 75.51 0.057               0.024                  66.039                                  
47 74.51 0.057               0.023                  65.319                                  

)( dTb

a
I


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Required Flood Storage Volume:

  I = Rainfall Intensity (mm/hr)
T = Time of Concentration (hr) 

(ASCE Manuals and Reports on Engineering Practice No. 28) A= 5588
Where: B= 28

Composite Runoff Coefficient: R = 0.95                  

Site Area, A = 0.025414 ha
Maximum Allowable Discharge Rate Q release  = 0.001 m3/s Max Storage

1.20                  L/s 11.04

tc i100 Q100 Qstored Peak Volume

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

10 147.05 0.010                 0.009             5.197          
11 143.28 0.010                 0.008             5.550          
12 139.70 0.009                 0.008             5.882          
13 136.29 0.009                 0.008             6.194          
14 133.05 0.009                 0.008             6.487          
15 129.95 0.009                 0.008             6.764          
16 127.00 0.009                 0.007             7.025          
17 124.18 0.008                 0.007             7.271          

Table 2GB1

Roof Storage Calculator
428-432 King Street East-Parcel B Phase 1

100 Years Detention Storage 

Equation of IDF:

18 121.48 0.008                 0.007             7.503          
54 68.15 0.005                 0.003             10.919        
55 67.33 0.005                 0.003             10.940        
56 66.52 0.004                 0.003             10.958        
57 65.74 0.004                 0.003             10.974        
58 64.98 0.004                 0.003             10.989        
59 64.23 0.004                 0.003             11.001        
60 63.50 0.004                 0.003             11.011        
61 62.79 0.004                 0.003             11.019        
62 62.09 0.004                 0.003             11.026        
63 61.41 0.004                 0.003             11.031        
64 60.74 0.004                 0.003             11.034        
65 60.09 0.004                 0.003             11.036        
66 59.45 0.004                 0.003             11.036        MAX
67 58.82 0.004                 0.003             11.034        
68 58.21 0.004                 0.003             11.031        
69 57.61 0.004                 0.003             11.027        
70 57.02 0.004                 0.003             11.021        
71 56.44 0.004                 0.003             11.014        
72 55.88 0.004                 0.003             11.006        
73 55.33 0.004                 0.003             10.996        



Project: 
Address:

Project No.: 
Date: 

MH/CATCH BASIN HWL 86.00

Description
Length

/Dia.
(m)

Width
(m)

Top
Elevation

Invert 
Elevation 

Height
(m)

Volume

(m3)
CB21 0.6 0.6 84.75 1.25 0.45

CBMH22 1.2 84.66 1.34 1.52
CBMH23 1.2 84.66 1.34 1.52

MH29 1.2 84.53 1.47 1.66
5.14

PIPES

 FROM MH TO MH
Length

(m)
DIA

(mm)

BLDG PLUG CBMH22 14.0 300
CBMH22 S. TANK 9.0 300
S. TANK  CBMH23 12.0 300

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

Commercial Development
428-432 King Street East-Parcel B Phase 1

(PARCEL -B PHASE - 1)

27-Oct-20
n1943

TOTAL

Volume

(m3)
0.98
0.63
0.84

CB21 CBMH23 22.5 300

CBMH23 MH29 28.0 300
MH29 CBMH24 28.5 300

CBMH24 MH25 6.0 300

PONDING

Ponding Location
Lowest 

Point Elv.

Ponding 
Depth 

(m)

Ponding 
Area 

(m2)
CBMH24 85.90 0.10 229.0

STORMWATER DETENTION TANK
Manufacturer Width(m) Length(m)

Contech Design Sol. 3.39 21.81

ROOFTOP DETENTION
Location

BLDG B1
Area(m2)
254.14

Design Depth

TOTAL AVAILABLE VOLUME (m3) 
REQUIRED VOLUME (m3) for 100 year rainfall event 71.63

43.4
Volume

11.04

74.32

TOTAL

Ponding Volume 

(m3)

7.6

TOTAL

1.58

1.97

2.00
0.42
8.44

7.6

42.1TOTAL

MODEL
CHAMBERMAXX

Volume (m3)
42.1



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

Proposed Development Area (m2)
Date:

Orifice Location MH1

Orifice Type
Eccentric Reducer 
Pipe

Invert Elevation 84.480 m
Min. Ground Elevation 85.750 m
Orifice Center Elevation 84.530
Diameter of Orifce Pipe 100 mm
Area of Orifice (A) 0.00785 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
9/30/2020

Table 1B-2

Orifice Sizing Calculations

Commercial Development
 428-432 King Street East-Parcel B Phase 2

Town  of Cobourg, ON

(Parcel B, Phase 2)

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) -0.330 0.000 0.050 0.100 0.100 0.150
Water Elevation 85.42 85.75 85.80 85.85 85.85 85.90
Upstearm Head (m) 0.890 1.220 1.270 1.320 1.320 1.370
Total Discharge (L/sec) 26.24 30.72 31.35 31.96 31.96 32.56
Discharge Velocity (m/sec) 3.34 3.91 3.99 4.07 4.07 4.15
Pre-developmet Peak Flow (L/sec) 26.36 32.31 36.97 47.32 47.63 50.14

Detention Storage Required (m3) 29.95 40.16 50.44 79.29 91.33 106.66
MH/CB Storage (m3) 4.29 4.29 4.29 4.29 4.29 4.29
Pipes Storage (m3) 6.61 6.61 6.61 6.61 6.61 6.61
Roof Storage (m3) 19.22 19.22 19.22 19.22 19.22 19.22
Stormwater Tank (m3) 45.00 45.00 45.00 45.00 45.00 45.00
Surface Ponding Storage (m3) 0.00 0.00 0.00 35.08 35.08 35.08
Total Available Storage 75.12 75.12 75.12 110.20 110.20 110.20



On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2AB2 - 2 Years Storage 

Comp. Runoff Coeff.R = 0.80               I = Rainfall Intensity (mm/hr)
A = 0.42 ha T = Time of Concentration (hr) 

Q release  = 0.026 m3/s a= 1778

26.24           L/s b= 13

Storage Required (m3) 29.95

td i2 Q2 Qstored Peak Volume

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

10 77.30 0.072               0.046                  27.709                                  
11 74.08 0.069               0.043                  28.489                                  
12 71.12 0.067               0.040                  29.080                                  
13 68.38 0.064               0.038                  29.504                                  
14 65.85 0.062               0.035                  29.780                                  
15 63.50 0.059               0.033                  29.925                                  
16 61.31 0.057               0.031                  29.950                                  ***
17 59.27 0.056               0.029                  29.869                                  
18 57.35 0.054               0.027                  29.692                                  
19 55.56 0.052               0.026                  29.427                                  
20 53.88 0.050               0.024                  29.083                                  
21 52.29 0.049               0.023                  28.666                                  
22 50.80 0.048               0.021                  28.183                                  
23 49.39 0.046               0.020                  27.640                                  
24 48.05 0.045               0.019                  27.041                                  
25 46.79 0.044               0.018                  26.391                                  
26 45.59 0.043               0.016                  25.693                                  
27 44 45 0 042 0 015 24 951

Commercial Development

Town  of Cobourg, ON n1943

30-Sep-20

Equation of IDF:

CBt

A
i
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27 44.45 0.042               0.015                24.951                                 
28 43.37 0.041               0.014                  24.169                                  
29 42.33 0.040               0.013                  23.349                                  
30 41.35 0.039               0.012                  22.494                                  
31 40.41 0.038               0.012                  21.606                                  
32 39.51 0.037               0.011                  20.687                                  
33 38.65 0.036               0.010                  19.741                                  
34 37.83 0.035               0.009                  18.767                                  
35 37.04 0.035               0.008                  17.768                                  
36 36.29 0.034               0.008                  16.746                                  
37 35.56 0.033               0.007                  15.702                                  
38 34.86 0.033               0.006                  14.637                                  
39 34.19 0.032               0.006                  13.552                                  
40 33.55 0.031               0.005                  12.449                                  
41 32.93 0.031               0.005                  11.329                                  
42 32.33 0.030               0.004                  10.192                                  
43 31.75 0.030               0.004                  9.039                                    
44 31.19 0.029               0.003                  7.872                                    
45 30.66 0.029               0.002                  6.690                                    
46 30.14 0.028               0.002                  5.495                                    
47 29.63 0.028               0.002                  4.288                                    
48 29.15 0.027               0.001                  3.068                                    
49 28.68 0.027               0.001                  1.837                                    
50 28.22 0.026               0.000                  0.595                                    

CBt
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2BB2 - 5 Years Storage 

Comp. Runoff Coeff.R = 0.80               I = Rainfall Intensity (mm/hr)
A = 0.42 ha T = Time of Concentration (hr) 

Q release  = 0.031 m3/s a= 2464

30.72           L/s b= 16

Storage Required (m3) 40.16

td i5 Q5 Qstored Peak Volume

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

10 94.77 0.089               0.058                   34.838                                   

11 91.26 0.085               0.055                   36.151                                   

12 88.00 0.082               0.052                   37.239                                   

13 84.97 0.080               0.049                   38.125                                   

14 82.13 0.077               0.046                   38.828                                   

15 79.48 0.074               0.044                   39.368                                   

16 77.00 0.072               0.041                   39.758                                   

17 74.67 0.070               0.039                   40.013                                   

18 72.47 0.068               0.037                   40.145                                   

19 70.40 0.066               0.035                   40.164                                   ***
20 68.44 0.064               0.033                   40.079                                   

21 66.59 0.062               0.032                   39.900                                   

22 64.84 0.061               0.030                   39.632                                   

23 63.18 0.059               0.028                   39.284                                   

24 61.60 0.058               0.027                   38.861                                   

25 60.10 0.056               0.026                   38.369                                   

26 58.67 0.055               0.024                   37.813                                   

27 57.30 0.054               0.023                 37.196                                 

Commercial Development

Town  of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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28 56.00 0.052               0.022                   36.524                                   

29 54.76 0.051               0.021                   35.800                                   

30 53.57 0.050               0.019                   35.027                                   

31 52.43 0.049               0.018                   34.208                                   

32 51.33 0.048               0.017                   33.347                                   

33 50.29 0.047               0.016                   32.446                                   

34 49.28 0.046               0.015                   31.507                                   

35 48.31 0.045               0.015                   30.533                                   

36 47.38 0.044               0.014                   29.525                                   

37 46.49 0.044               0.013                   28.485                                   

38 45.63 0.043               0.012                   27.416                                   

39 44.80 0.042               0.011                   26.319                                   

40 44.00 0.041               0.010                   25.195                                   

41 43.23 0.040               0.010                   24.046                                   

42 42.48 0.040               0.009                   22.873                                   

43 41.76 0.039               0.008                   21.677                                   

44 41.07 0.038               0.008                   20.459                                   

45 40.39 0.038               0.007                   19.221                                   

46 39.74 0.037               0.007                   17.964                                   

47 39.11 0.037               0.006                   16.688                                   

48 38.50 0.036               0.005                   15.394                                   

49 37.91 0.036               0.005                   14.083                                   

50 37.33 0.035               0.004                   12.756                                   

51 36.78 0.034               0.004                   11.414                                   

52 36.24 0.034               0.003                   10.057                                   
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2CB2 - 10 Years Storage 

Comp. Runoff Coeff.R = 0.80               I = Rainfall Intensity (mm/hr)
A = 0.42 ha T = Time of Concentration (hr) 

Q release  = 0.031 m3/s a= 2819

31.35           L/s b= 16

Storage Required (m3) 50.44

td i10 Q10 Qstored Peak Volume

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

10 108.42 0.102               0.070                  42.139                                  
11 104.41 0.098               0.066                  43.870                                  
12 100.68 0.094               0.063                  45.342                                  
13 97.21 0.091               0.060                  46.584                                  
14 93.97 0.088               0.057                  47.617                                  
15 90.94 0.085               0.054                  48.463                                  
16 88.09 0.083               0.051                  49.138                                  
17 85.42 0.080               0.049                  49.658                                  
18 82.91 0.078               0.046                  50.037                                  
19 80.54 0.075               0.044                  50.286                                  
20 78.31 0.073               0.042                  50.418                                  
21 76.19 0.071               0.040                  50.440                                  ***
22 74.18 0.070               0.038                  50.363                                  
23 72.28 0.068               0.036                  50.193                                  
24 70.48 0.066               0.035                  49.937                                  

Commercial Development

Town  of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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25 68.76 0.064               0.033                  49.602                                  
26 67.12 0.063               0.032                  49.194                                  
27 65.56 0.061               0.030                  48.717                                  
28 64.07 0.060               0.029                  48.176                                  
29 62.64 0.059               0.027                  47.576                                  
30 61.28 0.057               0.026                  46.919                                  
31 59.98 0.056               0.025                  46.211                                  
32 58.73 0.055               0.024                  45.454                                  
33 57.53 0.054               0.023                  44.651                                  
34 56.38 0.053               0.021                  43.805                                  
35 55.27 0.052               0.020                  42.919                                  
36 54.21 0.051               0.019                  41.994                                  
37 53.19 0.050               0.018                  41.033                                  
38 52.20 0.049               0.018                  40.038                                  
39 51.25 0.048               0.017                  39.011                                  
40 50.34 0.047               0.016                  37.953                                  
41 49.46 0.046               0.015                  36.867                                  
42 48.60 0.046               0.014                  35.753                                  
43 47.78 0.045               0.013                  34.613                                  
44 46.98 0.044               0.013                  33.448                                  
45 46.21 0.043               0.012                  32.260                                  
46 45.47 0.043               0.011                  31.049                                  
47 44.75 0.042               0.011                  29.818                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2BB2 - 25 Years Storage 

Comp. Runoff Coeff.R = 0.80               I = Rainfall Intensity (mm/hr)
A = 0.42 ha T = Time of Concentration (hr) 

Q release  = 0.032 m3/s a= 3886

31.96           L/s b= 18

Storage Required (m3) 79.29

td i25 Q25 Qstored Peak Volume

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

10 138.79 0.130               0.098                  58.840                                  
11 134.00 0.126               0.094                  61.765                                  
12 129.53 0.121               0.089                  64.367                                  
13 125.35 0.117               0.085                  66.677                                  
14 121.44 0.114               0.082                  68.723                                  
15 117.76 0.110               0.078                  70.529                                  
16 114.29 0.107               0.075                  72.116                                  
17 111.03 0.104               0.072                  73.502                                  
18 107.94 0.101               0.069                  74.706                                  
19 105.03 0.098               0.066                  75.740                                  
20 102.26 0.096               0.064                  76.619                                  
21 99.64 0.093               0.061                  77.355                                  
22 97.15 0.091               0.059                  77.957                                  
23 94.78 0.089               0.057                  78.437                                  
24 92.52 0.087               0.055                  78.803                                  

Commercial Development

Town  of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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25 90.37 0.085               0.053                  79.063                                  
26 88.32 0.083               0.051                  79.224                                  
27 86.36 0.081               0.049                  79.292                                  ***
28 84.48 0.079               0.047                  79.274                                  
29 82.68 0.077               0.046                  79.175                                  
30 80.96 0.076               0.044                  79.000                                  
31 79.31 0.074               0.042                  78.754                                  
32 77.72 0.073               0.041                  78.442                                  
33 76.20 0.071               0.039                  78.066                                  
34 74.73 0.070               0.038                  77.631                                  
35 73.32 0.069               0.037                  77.140                                  
36 71.96 0.067               0.035                  76.597                                  
37 70.65 0.066               0.034                  76.003                                  
38 69.39 0.065               0.033                  75.362                                  
39 68.18 0.064               0.032                  74.676                                  
40 67.00 0.063               0.031                  73.948                                  
41 65.86 0.062               0.030                  73.180                                  
42 64.77 0.061               0.029                  72.373                                  
43 63.70 0.060               0.028                  71.530                                  
44 62.68 0.059               0.027                  70.652                                  
45 61.68 0.058               0.026                  69.741                                  
46 60.72 0.057               0.025                  68.798                                  
47 59.78 0.056               0.024                  67.826                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2EB2- 50 Years Storage 

Comp. Runoff Coeff.R = 0.80               I = Rainfall Intensity (mm/hr)
A = 0.42 ha T = Time of Concentration (hr) 

Q release  = 0.032 m3/s a= 4750

31.96           L/s b= 24

Storage Required (m3) 91.33

td i50 Q50 Qstored Peak Volume

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

10 139.71 0.131               0.099                  59.357                                  
11 135.71 0.127               0.095                  62.825                                  
12 131.94 0.124               0.092                  65.993                                  
13 128.38 0.120               0.088                  68.886                                  
14 125.00 0.117               0.085                  71.527                                  
15 121.79 0.114               0.082                  73.933                                  
16 118.75 0.111               0.079                  76.123                                  
17 115.85 0.109               0.077                  78.113                                  
18 113.10 0.106               0.074                  79.917                                  
19 110.47 0.103               0.072                  81.548                                  
20 107.95 0.101               0.069                  83.018                                  
21 105.56 0.099               0.067                  84.336                                  
22 103.26 0.097               0.065                  85.515                                  
23 101.06 0.095               0.063                  86.561                                  
24 98.96 0.093               0.061                  87.484                                  

Commercial Development

Town  of Cobourg, ON n1943

30-Sep-20

Equation of IDF:
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25 96.94 0.091               0.059                  88.291                                  
26 95.00 0.089               0.057                  88.989                                  
27 93.14 0.087               0.055                  89.585                                  
28 91.35 0.086               0.054                  90.084                                  
29 89.62 0.084               0.052                  90.491                                  
30 87.96 0.082               0.050                  90.813                                  
31 86.36 0.081               0.049                  91.053                                  
32 84.82 0.079               0.048                  91.216                                  
33 83.33 0.078               0.046                  91.306                                  
34 81.90 0.077               0.045                  91.327                                  ***
35 80.51 0.075               0.043                  91.282                                  
36 79.17 0.074               0.042                  91.175                                  
37 77.87 0.073               0.041                  91.008                                  
38 76.61 0.072               0.040                  90.785                                  
39 75.40 0.071               0.039                  90.508                                  
40 74.22 0.070               0.038                  90.180                                  
41 73.08 0.068               0.037                  89.803                                  
42 71.97 0.067               0.035                  89.379                                  
43 70.90 0.066               0.034                  88.910                                  
44 69.85 0.065               0.033                  88.399                                  
45 68.84 0.064               0.033                  87.848                                  
46 67.86 0.064               0.032                  87.257                                  
47 66.90 0.063               0.031                  86.629                                  
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On-Site Storage Calculator Project: 

Project No.: 

Date: 
Table 2FB2 - 100 Years Storage 

Comp. Runoff Coeff.R = 0.80               I = Rainfall Intensity (mm/hr)
A = 0.42 ha T = Time of Concentration (hr) 

Q release  = 0.033 m3/s a= 5588

32.56           L/s b= 28

Storage Required (m3) 106.66

td i100 Q100 Qstored Peak Volume

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

10 147.05 0.138               0.105                   63.127                                   

11 143.28 0.134               0.102                   67.108                                   

12 139.70 0.131               0.098                   70.793                                   

13 136.29 0.128               0.095                   74.202                                   

14 133.05 0.125               0.092                   77.356                                   

15 129.95 0.122               0.089                   80.273                                   

16 127.00 0.119               0.086                   82.968                                   

17 124.18 0.116               0.084                   85.456                                   

18 121.48 0.114               0.081                   87.752                                   

19 118.89 0.111               0.079                   89.866                                   

20 116.42 0.109               0.077                   91.812                                   

21 114.04 0.107               0.074                   93.597                                   

22 111.76 0.105               0.072                   95.234                                   

23 109.57 0.103               0.070                   96.729                                   

24 107.46 0.101               0.068                   98.092                                   

25 105.43 0.099               0.066                   99.330                                   

26 103.48 0.097               0.064                   100.450                                 

27 101.60 0.095               0.063                 101.458                               

Commercial Development

Town  of Cobourg, ON n1943

30-Sep-20

Equation of IDF:

CBt

A
i

)( 


28 99.79 0.093               0.061                   102.360                                 

29 98.04 0.092               0.059                   103.162                                 

30 96.34 0.090               0.058                   103.868                                 

31 94.71 0.089               0.056                   104.485                                 

32 93.13 0.087               0.055                   105.016                                 

33 91.61 0.086               0.053                   105.466                                 

34 90.13 0.084               0.052                   105.838                                 

35 88.70 0.083               0.051                   106.136                                 

36 87.31 0.082               0.049                   106.364                                 

37 85.97 0.081               0.048                   106.524                                 

38 84.67 0.079               0.047                   106.621                                 

39 83.40 0.078               0.046                   106.657                                 ***
40 82.18 0.077               0.044                   106.634                                 

58 64.98 0.061               0.028                   98.542                                   

59 64.23 0.060               0.028                   97.764                                   

60 63.50 0.059               0.027                   96.959                                   

61 62.79 0.059               0.026                   96.128                                   

62 62.09 0.058               0.026                   95.273                                   

63 61.41 0.058               0.025                   94.393                                   

64 60.74 0.057               0.024                   93.490                                   

65 60.09 0.056               0.024                   92.565                                   

66 59.45 0.056               0.023                   91.617                                   

67 58.82 0.055               0.023                   90.649                                   

68 58.21 0.055               0.022                   89.659                                   

69 57.61 0.054               0.021                   88.650                                   

CBt

A
i

)( 




Required Flood Storage Volume:

  I = Rainfall Intensity (mm/hr)
T = Time of Concentration (hr) 

(ASCE Manuals and Reports on Engineering Practice No. 28) A= 5588
Where: B= 28

Composite Runoff Coefficient: R = 0.95                  

Site Area, A = 0.0533 ha
Maximum Allowable Discharge Rate Q release  = 0.004 m3/s Max Storage

3.60                  L/s 19.41
tc i100 Q100 Qstored Peak Volume

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

10 147.05 0.021                 0.017              10.243         
11 143.28 0.020                 0.017              10.918         
12 139.70 0.020                 0.016              11.548         
13 136.29 0.019                 0.016              12.137         
14 133.05 0.019                 0.015              12.687         
15 129.95 0.018                 0.015              13.202         
16 127.00 0.018                 0.014              13.683         
17 124.18 0.017                 0.014              14.134         
18 121.48 0.017                 0.013              14.555         
42 79.83 0.011                 0.008              19.208         
43 78.70 0.011                 0.007              19.258         
44 77.61 0.011                 0.007              19.300         
45 76.55 0.011                 0.007              19.335         

Table 2GB2

Roof Storage Calculator
 428-432 King Street East-Parcel B Phase 2

100 Years Detention Storage 

Equation of IDF:

46 75.51 0.011                 0.007              19.363         
47 74.51 0.010                 0.007              19.385         
48 73.53 0.010                 0.007              19.400         
49 72.57 0.010                 0.007              19.410         
50 71.64 0.010                 0.006              19.414         MAX
51 70.73 0.010                 0.006              19.412         
52 69.85 0.010                 0.006              19.405         
53 68.99 0.010                 0.006              19.392         
54 68.15 0.010                 0.006              19.375         
55 67.33 0.009                 0.006              19.353         
56 66.52 0.009                 0.006              19.326         
57 65.74 0.009                 0.006              19.295         
58 64.98 0.009                 0.006              19.260         
59 64.23 0.009                 0.005              19.220         
60 63.50 0.009                 0.005              19.176         
61 62.79 0.009                 0.005              19.129         
62 62.09 0.009                 0.005              19.078         



Project: 
Address:

Project No.: 
Date: 

MH/CATCH BASIN HWL 85.90

Description
Length/Dia.

(m)
Width

(m) Elevation 
Height

(m)

Volume

(m3)
CB31 0.6 0.6 85.01 0.89 0.32

CBMH32 1.2 84.91 0.99 1.12
CBMH33 1.2 84.73 1.17 1.32
CBMH34 1.2 84.55 1.35 1.53

4.29
PIPES

 FROM MH TO MH

Length
(m)

DIA
(mm)

Volume

(m3)

CB31 CBMH32 16.0 300 1.13
CBMH32 CBMH33 33.0 300 2.32
CBMH33 CBMH24 33.5 300 2.36

PLUG CBMH34 11.5 300 0.81

27-Oct-20

On-Site Avaiable Storage Calculator
Town  of Cobourg, ON
Table 3B-2  Avilable Storage

Commercial Development
 428-432 King Street East-Parcel B Phase 2

n1943

TOTAL

PLUG CBMH34 11.5 300 0.81
6.62

PONDING

Ponding Location Lowest Point Elv.
Ponding 

Depth 
(m)

Ponding Area 

(m2)

CBMH34 85.65 0.25 421.0

STORMWATER DETENTION TANK

Manufacturer MODEL
Width

(m)
Length

(m)
 Volume 

(m3)
Stormtech DC-780 2.09 5.55

ROOF STORAGE
Location Area (m2)

BUILDING B2 532.72

45.0
45.0

TOTAL

VOLUME(m3)

19.42
110.41

Depth of Ponding (mm)

36.5
TOTAL AVAILABLE VOLUME (m3)

REQUIRED VOLUME (m3) for 100 yrs rainfall event 106.66

TOTAL

TOTAL

Ponding Volume 

(m3)

35.1
35.1



 

 

 

Appendix D 

Storm Drainage Design Sheets 
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Appendix E 

Stormwater Détention Chambers 
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ENGINEERED SOLUTIONS

ChamberMaxx® 
Open-Bottom Infiltration



Contech is the leader in stormwater solutions, 
helping engineers, contractors and owners with 
infrastructure and land development projects 
throughout North America.

With our responsive team of stormwater experts, 
local regulatory expertise and flexible solutions, 
Contech is the trusted partner you can count on for 
stormwater management solutions.

The experts you need to 
	 solve your stormwater challenges

STORMWATER  
CONSULTANT
It’s my job to recommend  
the best solution to meet  
permitting requirements.

STORMWATER  
DESIGN ENGINEER
I work with consultants to design 
the best approved solution to 
meet your project’s needs.

REGULATORY MANAGER
I understand the local stormwater  
regulations and what solutions  
will be approved.

SALES ENGINEER
I make sure our solutions  
meet the needs of the contractor 
during construction.

	 Contech is your partner in stormwater management solutions

Your Contech Team



The ChamberMaxx corrugated, open-bottom 
plastic infiltration chamber system allows you to 
meet stormwater runoff reduction requirements 
and maximize available land space by providing 
economic infiltration below grade. By utilizing 
subsurface infiltration, space is preserved for 
development or green space, runoff is reduced or 
eliminated, and groundwater recharge can occur.

ChamberMaxx maximizes storage volume in a small 
footprint, and its low profile shape is ideal for sights 
with shallow footprints. Each chamber provides 47 
ft3 (1.3 m3) of storage.

The integrated end caps eliminate the expense 
associated with loose end caps that are common 
on many chamber systems and add to chamber 
strength.

ChamberMaxx is manufactured per ASTM F 2418 
and is structurally designed to exceed HS-20/HS-25 
live loads in accordance with AASHTO LRFD design 
specifications for stormwater chambers.

ChamberMaxx® can be installed 
by hand without the need of heavy 
equipment.

Maximize Stormwater Storage in 
Shallow Footprints – ChamberMaxx®

	 Contech is your partner in stormwater management solutions

Your Contech Team

ENGINEERED SOLUTIONS



	 Practical for sites with marginal soils

ChamberMaxx® Features  
and Benefits

FEATURE BENEFIT

Each chamber provides 47 ft3 (1.3 m3) of 
storage Maximized storage space           

Low profile (51” span x 30” rise x 91”) Allows for infiltration on sites with shallow 
footprint

Integrated end caps Structural integrity and fewer parts to 
handle during installation

Manufactured per ASTM F 2418 Strength and durability

Lightweight Installed by hand without the need of 
heavy equipment

Bioretention

ChamberMaxx is designed with a minimum of 6” stone above and 
below the units. The ChamberMaxx can help make bioretention 
practical by storing 75.1 CF per unit, including storage in stone, 
before discharging back into the surrounding soil.

Subsurface Infiltration

The open-bottom plastic chamber allows infiltration into 
surrounding soil, effectively achieving runoff reduction objectives 
often required by an LID design. By utilizing subsurface infiltration, 
space is preserved for development, runoff is reduced or eliminated 
and groundwater recharge can occur. The ChamberMaxx is ideal 
when you need to maximize storage capacity in a shallow footprint.

ChamberMaxx® Applications

APPLICATION TIPS

•	 Best practice designs for 

subsurface infiltration 

include pretreatment to 

reduce cost and frequency 

of maintenance while 

ensuring the infiltration 

capacity of the facility. 

•	 Look for chamber systems 

that have integrated end 

caps to reduce installation 

time



ENGINEERED SOLUTIONS	 Practical for sites with marginal soils

ChamberMaxx® System  
Sizing

ChamberMaxx allows for infiltration 
on site with shallow footprint. 

Learn More:  
www.ContechES.com/chambermaxx

Integral end caps eliminate loose  
		  end caps and add to chamber strength.

CHAMBER 
PART

WIDTH
(IN) (M)

HEIGHT  
(IN) (M)

WEIGHT 
(LBS) (KG)

ACTUAL 
LENGTH 
(IN) (M)

INSTALLED 
LENGTH 
(IN) (M)

STORAGE 
VOLUME  
(CF) (M3)

INSTALLED 
STORAGE 
VOLUME 
(CF) (M3)*

Start 51.4 (1.31) 30.3 (0.77) 83.0 (37.65) 98.4 (2.50) 96.2 (2.44) 50.2 (1.42) 78.1 (2.21)

Middle 51.4 (1.31) 30.3 (0.77) 73.0 (33.11) 91.0 (2.31) 85.4 (2.17) 47.2 (1.34) 75.1 (2.31)

End 51.4 (1.31) 30.3 (0.77) 76.0 (34.47) 92.0 (2.34) 88.5 (2.25) 46.2 (1.31) 74.1 (2.10)

The ChamberMaxx system combines middle chambers, which are open on both ends, with start and end chambers, which 
include an integral end wall. Water is stored in both the chamber and in the void space in the surrounding stone backfill 
providing 75.1 cubic feet of storage per chamber. The ChamberMaxx system can be configured with up to 24-inch diameter 
(0.61 m) inlet/outlet manifold.

* 6” (152 mm) of stone above and below chamber, 5.6” (142 mm) chamber spacing and 40% porosity.



ChamberMaxx® Configuration Option

Optional Containment Row 

Hydrodynamic separators and filtration devices provide the 
most efficient sediment removal and extended maintenance 
interval, and are recommended as pretreatment for 
ChamberMaxx systems. The ChamberMaxx Containment Row 
should be considered as basic, low cost treatment strategy 
and should only be considered where sediment loading to 
the ChamberMaxx system is assumed to be minimal. The 
Containment Row is designed to provide TSS removal by 
direct screening. 

The open-bottom chamber system allows for runoff  
				    reduction and economic infiltration.

	 Include pretreatment for your best practice designs

HEADER PIPE

STANDARD OPEN
CHAMBER

INTEGRATED 
END WALL 

INSPECTION PORT

PRETREATMENT 
SYSTEM



ENGINEERED SOLUTIONS	 Include pretreatment for your best practice designs

ChamberMaxx® Stage 
Storage Table

Proper design of any detention system typically requires that flow 
routing be performed. Engineers at Contech can be a valuable 
resource when designing a ChamberMaxx retention system. 
Typically, stage-storage curves like those shown are utilized in the 
analysis. Contech stage-storage calculator is available for download 
on www.ContechES.com. This information can simply be inserted 
into common hydrology/hydraulic software such as HydroCAD, 
HydroFlow, PondPack or TR20. This makes a flow routing design with 
ChamberMaxx just as simple as an aboveground pond design.

ChamberMaxx® Flow Routing
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Cumulative Storage ChamberMaxx Storage

Stage-Storage Curves

ELEVATION CHAMBER 
STORAGE VOLUME

STONE STORAGE 
VOLUME

CUMULATIVE 
VOLUME 

INCREMENT

CUMULATIVE 
STORAGE VOLUME

(in) (m) (cf ) (m3) (cf ) (m3) (cf ) (m3) (cf ) (m3)

ST
O

N
E

42.30 1.07 47.20 1.34 27.94 0.79 1.13 0.03 75.14 2.13
41.30 1.05 47.20 1.34 26.82 0.76 1.13 0.03 74.02 2.09
40.30 1.02 47.20 1.34 25.69 0.73 1.13 0.03 72.89 2.06
39.30 1.00 47.20 1.34 24.56 0.70 1.13 0.03 71.76 2.03
38.30 0.97 47.20 1.34 23.44 0.66 1.13 0.03 70.64 2.00
37.30 0.95 47.20 1.34 22.31 0.63 1.13 0.03 69.51 1.97

CH
A

M
BE

RM
A

XX
 C

H
A

M
BE

RS

36.30 0.92 47.20 1.34 21.18 0.60 0.62 0.02 68.38 1.94
35.00 0.89 47.20 1.34 20.56 0.58 1.13 0.03 67.76 1.92
34.00 0.86 47.20 1.34 19.43 0.55 1.13 0.03 66.63 1.89
33.00 0.84 47.20 1.34 18.30 0.52 1.13 0.03 65.50 1.85
32.00 0.81 47.20 1.34 17.18 0.49 1.56 0.04 64.38 1.82
31.00 0.79 46.48 1.32 16.34 0.46 1.76 0.05 62.82 1.78
30.00 0.76 45.43 1.29 15.63 0.44 1.83 0.05 61.06 1.73
29.00 0.74 44.26 1.25 14.98 0.42 1.90 0.05 59.23 1.68
28.00 0.71 42.97 1.22 14.36 0.41 1.96 0.06 57.33 1.62
27.00 0.69 41.58 1.18 13.79 0.39 2.02 0.06 55.37 1.57
26.00 0.66 40.09 1.13 13.26 0.38 2.07 0.06 53.35 1.51
25.00 0.64 38.53 1.09 12.76 0.36 2.11 0.06 51.29 1.45
24.00 0.61 36.89 1.04 12.29 0.35 2.15 0.06 49.18 1.39
23.00 0.58 35.18 1.00 11.84 0.34 2.18 0.06 47.03 1.33
22.00 0.56 33.42 0.95 11.42 0.32 2.22 0.06 44.84 1.27
21.00 0.53 31.60 0.89 11.02 0.31 2.24 0.06 42.63 1.21
20.00 0.51 29.74 0.84 10.64 0.30 2.27 0.06 40.38 1.14
19.00 0.48 27.84 0.79 10.27 0.29 2.29 0.06 38.11 1.08
18.00 0.46 25.90 0.73 9.92 0.28 2.31 0.07 35.82 1.01
17.00 0.43 23.93 0.68 9.59 0.27 2.33 0.07 33.51 0.95
16.00 0.41 21.92 0.62 9.26 0.26 2.35 0.07 31.18 0.88
15.00 0.38 19.88 0.56 8.95 0.25 2.37 0.07 28.83 0.82
14.00 0.36 17.82 0.50 8.65 0.24 2.39 0.07 26.46 0.75
13.00 0.33 15.72 0.44 8.36 0.24 2.40 0.07 24.08 0.68
12.00 0.30 13.59 0.38 8.09 0.23 2.42 0.07 21.68 0.61
11.00 0.28 11.43 0.32 7.82 0.22 2.45 0.07 19.25 0.54
10.00 0.25 9.23 0.26 7.58 0.21 2.47 0.07 16.81 0.48
9.00 0.23 6.99 0.20 7.34 0.21 2.50 0.07 14.34 0.41
8.00 0.20 4.71 0.13 7.13 0.20 2.52 0.07 11.84 0.34
7.00 0.18 2.38 0.07 6.93 0.20 2.56 0.07 9.32 0.26

ST
O

N
E

6.00 0.15 0.00 0.00 6.76 0.19 1.13 0.03 6.76 0.19
5.00 0.13 0.00 0.00 5.63 0.16 1.13 0.03 5.63 0.16
4.00 0.10 0.00 0.00 4.51 0.13 1.13 0.03 4.51 0.13
3.00 0.08 0.00 0.00 3.38 0.10 1.13 0.03 3.38 0.10
2.00 0.05 0.00 0.00 2.25 0.06 1.13 0.03 2.25 0.06
1.00 0.03 0.00 0.00 1.13 0.03 0.00 0.00 1.13 0.03



Few companies offer the wide range of high-
quality stormwater resources you can find with 
us — state-of-the-art products, decades of 
expertise, and all the maintenance support you 
need to operate your system cost-effectively.  

Get social with us:

800-338-1122 | www.ContechES.com

NOTHING IN THIS CATALOG SHOULD BE CONSTRUED AS A WARRANTY. APPLICATIONS 
SUGGESTED HEREIN ARE DESCRIBED ONLY TO HELP READERS MAKE THEIR OWN EVALUATIONS 
AND DECISIONS, AND ARE NEITHER GUARANTEES NOR WARRANTIES OF SUITABILITY FOR ANY 
APPLICATION. CONTECH MAKES NO WARRANTY WHATSOEVER, EXPRESS OR IMPLIED, RELATED 
TO THE APPLICATIONS, MATERIALS, COATINGS, OR PRODUCTS DISCUSSED HEREIN. ALL IMPLIED 
WARRANTIES OF MERCHANTABILITY AND ALL IMPLIED WARRANTIES OF FITNESS FOR ANY 
PARTICULAR PURPOSE ARE DISCLAIMED BY CONTECH. SEE CONTECH’S CONDITIONS OF SALE 
(AVAILABLE AT WWW.CONTECHES.COM/COS) FOR MORE INFORMATION.

© 2019 Contech Engineered Solutions LLC, a QUIKRETE Company	 All Rights Reserved. Printed in the USA.

ENGINEERED SOLUTIONS

A partner 
	 you can rely on

THE CONTECH WAY
Contech provides innovative, cost-effective site solutions to 

engineers, contractors, and developers on projects across  

North America. Our portfolio includes bridges, drainage,  

erosion control, retaining wall, sanitary sewer and stormwater 

management products. 

TAKE THE NEXT STEP
For more information: www.ContechES.com

STORMWATER  
SOLUTIONS

PIPE 
SOLUTIONS

STRUCTURES 
SOLUTIONS
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Detention Storage 
Project: Commercial Development, Cobourg 

Parcel B, Phase 2 
 
 

User Inputs 

Chamber Model SC-310 

Outlet Control Structure Yes (Outlet) 

Project Name Cobourg Gas and Plaza

Engineer Abu S. Ziauddin 

Project Location Cobourg, ON 

Project Date 04/28/2020 

Measurement Type Metric 

Required Storage Volume 45  cubic meters 

Stone Porosity 40% 

Stone Foundation Depth 152 mm. 

Stone Above Chambers 152 mm. 

Average Cover Over Chambers 460 mm. 

Design Constraint Length 

Design Constraint Dimension 15 meters 
 
 
 

 
Results 

System Volume and Bed Size 

Installed Storage Volume 46 cubic meters 

Storage Volume Per Chamber 0.88 cubic meters 

Number Of Chambers Required 44 each 

Number Of End Caps Required 16 each 

Rows/Chambers 7 row(s) of 6 chamber(s) 

Leftover Rows/Chambers 1 row(s) of 2 chamber(s) 

Maximum Length 15.05 meters 

Maximum Width 8.77 meters 

Approx. Bed Size Required 123  square meters 
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System Components 

Amount Of Stone Required 69  cubic meters 

Volume Of Excavation (Not Including Fill) 87  cubic meters 

Non-woven Filter Fabric Required 278  square meters 

Length Of Isolator Row 
13.38 meters 
20 square meters 

Non-Woven Isolator Row Fabric 
Woven Isolator Row Fabric 

16 square meters 
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THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS TM

ECCENTRIC
HEADER

MANHOLE
WITH

OVERFLOW
WEIR 

STORMTECH
ISOLATOR ROW

OPTIONAL 
PRE-TREATMENT

OPTIONAL 
ACCESS STORMTECH CHAMBERS





 
  

   

 
 

 
  

 

 



 

 

 

Appendix F 

Oil and Grit Separators 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Hydroworks Sizing Summary

Cobourg Gas

Parcel A

04-28-2020

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 par2cle size distribu2on.

The recommended HydroStorm HS 6 treats  100 % of the annual runoff and provides 84 % annual

TSS removal for the Peterborough rainfall records and ETV Canada par2cle size distribu2on.

The HydroStorm has a headloss coefficient (K) of  1.04. Since a peak flow was not specified,  

headloss was calculated using the full pipe flow of  .07 (m3/s) for the given  300 (mm)

pipe diameter at  .5% slope. The headloss was calculated to be  50 (mm) based on a flow  

depth of  300 (mm)  (full pipe flow).

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 ques2ons 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 calcula�ons are not a hydraulic gradeline calcula�on since this requires a star�ng water level  

and an analysis of the en�re 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

Page 1



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

Page 4



Other Parameters

Hydroworks Sizing Program - Version  4.9

Copyright Hydroworks, LLC, 2019
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Hydroworks Sizing Summary

Cobourg Gas

Parcel B Phase 1

04-28-2020

Recommended Size: HS 6

A HydroStorm HS 6 is recommended to provide 80 % annual TSS removal based on a drainage

area of .2752  (ha) with an imperviousness of 84 % and Kingston Pumping Sta1on, Ontario rainfall for the  

ETV Canada par1cle size distribu1on.

The recommended HydroStorm HS 6 treats  99 % of the annual runoff and provides 84 % annual

TSS removal for the Kingston Pumping Sta1on rainfall records and ETV Canada par1cle size distribu1on.

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) indica1ng free flow in the pipe during the peak

flow assuming no tailwater condi1on. Par1al pipe flow was assumed For the headloss

calcula1ons. The normal depth is greater than the cri1cal depth for the peak flow and

 300 (mm) pipe diameter and .5 % slope given. Normal depth was assumed For the headloss

calcula1ons. 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 ques1ons 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 calcula�ons are not a hydraulic gradeline calcula�on since this requires a star�ng water level  

and an analysis of the en�re system downstream of the HydroStorm . Design liability is only valid for lawsuits brought within the United States  

where Hydroworks has its corporate headquarters.
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Hydroworks Sizing Summary

Cobourg Plaza

Parcel 2 - Phase 2

06-12-2020

Recommended Size: HS 6

A HydroStorm HS 6 is recommended to provide 80 % annual TSS removal based on a drainage
area of .42  (ha) with an imperviousness of 80 % and Kingston Pumping StaƟon, Ontario rainfall for the  
ETV Canada parƟcle size distribuƟon.

The recommended HydroStorm HS 6 treats  100 % of the annual runoff and provides 80 % 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. Since a peak flow was not specified,  
headloss was calculated using the full pipe flow of  .1 (m3/s) for the given  300 (mm)
pipe diameter at  .5% slope. The headloss was calculated to be  50 (mm) based on a flow  
depth of  300 (mm)  (full pipe flow).

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.
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Phone: 519-212-9161� E-Mail: msmith@c-i-p.ca � Web: www.c-i-p.ca 

   

Date: April 28, 2020 

Mr. Abu Ziauddin, M. Eng., P. Eng. 

Project Manager 

N Engineering Inc. 

9120 Leslie St., Suite 208 

Richmond Hill, Ontario L4B 3J9 

Reference: HydroStorm Separator  

Dear Mr. Ziauddin: 

Thank you for specifying a HydroStorm separator for the proposed gas station site in Cobourg, 

Ontario. HydroStorm was developed by an Ontario Engineer to capture pollutant laden sediment and 

spills from stormwater run-off prior to discharging to the watershed. They are suitable for gas station 

applications for storm drainage. 

 HydroStorm’s performance has been independently verified through the Canadian Environmental 

Technology Verification program (ETV). The program’s protocol tests for TSS removal, scour 

prevention and “light liquid re-entrainment” prevention (spills are captured and retained). 

HydroStorm’s performance has also been certified through the NJDEP testing program.  

For this application the HydroStorm unit was sized to capture the ETV particle size distribution (PSD) 

which is the “finest” and most conservative in North America. Based on local hydrology it will capture 

83% of the annual total suspended solids load (TSS) meeting the MOE’s “Enhanced Protection 

Criteria”. The HS 6 proposed for this application has a sediment capacity of 3.2 m3 and spills capacity 

of 1,022 litres.  

HydroStorm’s ETV verification can be found at https://etvcanada.ca/home/verify-your-

technology/current-verified-technologies/. Please feel free to call if you have any questions. 

Sincerely, 

 

 

 

Mark Smith 

 

 

 

User
Snapshot



 

 

Please call Hydroworks at 888-290-7900 or email us at support@hydroworks.com if you have 
any questions regarding the Inspection Checklist. Please fax a copy of the completed checklist 

to Hydroworks at 888-783-7271 for our records. 

 

 

 

 

 

 

 

 

 
 

 
 
 
 

Hydroworks® HydroStorm 
 

 
Operations & Maintenance Manual 

 
Version 1.0 



 

Introduction 
 
The HydroStorm is a state of the art hydrodynamic separator. Hydrodynamic 
separators remove solids, debris and lighter than water (oil, trash, floating debris) 
pollutants from stormwater. Hydrodynamic separators and other water quality 
measures are mandated by regulatory agencies (Town/City, State, Federal 
Government) to protect storm water quality from pollution generated by urban 
development (traffic, people) as part of new development permitting requirements. 
 
As storm water treatment structures fill up with pollutants they become less and less 
effective in removing new pollution. Therefore, it is important that storm water 
treatment structures be maintained on a regular basis to ensure that they are 
operating at optimum performance. The HydroStorm is no different in this regard and 
this manual has been assembled to provide the owner/operator with the necessary 
information to inspect and coordinate maintenance of their HydroStorm. 
 
 
Hydroworks® HydroStorm Operation 
 
The Hydroworks HydroStorm (HS) separator is a unique hydrodynamic by-pass 
separator. It incorporates a protected submerged pretreatment zone to collect larger 
solids, a treatment tank to remove finer solids, and a dual set of weirs to create a high 
flow bypass. High flows are conveyed directly to the outlet and do not enter the 
treatment area, however, the submerged pretreatment area still allows removal of 
coarse solids during high flows. 
 
Under normal or low flows, water enters an inlet area with a horizontal grate. The area 
underneath the grate is submerged with openings to the main treatment area of the 
separator.  Coarse solids fall through the grate and are either trapped in the 
pretreatment area or conveyed into the main treatment area depending on the flow 
rate. Fines are transported into the main treatment area. Openings and weirs in the 
pretreatment area allow entry of water and solids into the main treatment area and 
cause water to rotate in the main treatment area creating a vortex motion. Water in the 
main treatment area is forced to rise along the walls of the separator to discharge from 
the treatment area to the downstream pipe.  
 
The vortex motion forces solids and floatables to the middle of the inner chamber. 
Floatables are trapped since the inlet to the treatment area is submerged. The design 
maximizes the retention of settled solids since solids are forced to the center of the 
inner chamber by the vortex motion of water while water must flow up the walls of the 
separator to discharge into the downstream pipe. 
 
A set of high flow weirs near the outlet pipe create a high flow bypass over both the 
pretreatment area and main treatment chamber. The rate of flow into the treatment 
area is regulated by the number and size of openings into the treatment chamber and 
the height of by-pass weirs. High flows flow over the weirs directly to the outlet pipe 
preventing the scour and resuspension of any fines collected in the treatment chamber. 
 



 

A central access tube is located in the structure to provide access for cleaning. The 
arrangement of the inlet area and bypass weirs near the outlet pipe facilitate the use of 
multiple inlet pipes. 

 
 

 
  Figure 1. Hydroworks HydroStorm Operation – Plan View 
 
 
 
Figure 2 is a profile view of the HydroStorm separator showing the flow patterns for low 
and high flows. 
 



 

 
  Figure 2.  Hydroworks HydroStorm Operation – Profile View 
 
 
 
 
The HS 4i is an inlet version of the HS 4 separator. There is a catch-basin grate on top 
of the HS 4i.  A funnel sits sits underneath the grate on the frame and directs the water 
to the inlet side of the separator to ensure all lows flows are properly treated. The whole 
funnel is removed for inspection and cleaning. 
 
 
 
 

 
 
 
 
 



 

 
Figure 3.  Hydroworks HS 4i Funnel 

 
 
 
Inspection 
 
 
Procedure 
 
 
Floatables 
 
A visual inspection can be conducted for floatables by removing the covers and 
looking down into the center access tube of the separator. Separators with an inlet 
grate (HS 4i or custom separator) will have a plastic funnel located under the grate 
that must be removed from the frame prior to inspection or maintenance. If you are 
missing a funnel please contact Hydroworks at the numbers provided at the end of 
this document. 
 



 

TSS/Sediment 
 
Inspection for TSS build-up can be conducted using a Sludge Judge®, Core Pro®, 
AccuSludge® or equivalent sampling device that allows the measurement of the 
depth of TSS/sediment in the unit. These devices typically have a ball valve at the 
bottom of the tube that allows water and TSS to flow into the tube when lowering the 
tube into the unit. Once the unit touches the bottom of the device, it is quickly pulled 
upward such that the water and TSS in the tube forces the ball valve closed allowing 
the user to see a full core of water/TSS in the unit. The unit should be inspected for 
TSS through each of the access covers. Several readings (2 or 3) should be made at 
each access cover to ensure that an accurate TSS depth measurement is recorded.  
 
 
Frequency 
 
Construction Period 
 
The HydroStorm separator should be inspected every four weeks and after every 
large storm (over 0.5” (12.5 mm) of rain) during the construction period.  
 
Post-Construction Period 
 
The Hydroworks HydroStorm separator should be inspected during the first year of 
operation for normal stabilized sites (grassed or paved areas). If the unit is subject to 
oil spills or runoff from unstabilized (storage piles, exposed soils) areas the 
HydroStorm separator should be inspected more frequently (4 times per year). The 
initial annual inspection will indicate the required future frequency of inspection and 
maintenance if the unit was maintained after the construction period.  
 
 
 
Reporting 
 
Reports should be prepared as part of each inspection and include the following 
information: 
 

1. Date of inspection 
2. GPS coordinates of Hydroworks unit 
3. Time since last rainfall 
4. Date of last inspection 
5. Installation deficiencies (missing parts, incorrect installation of parts) 
6. Structural deficiencies (concrete cracks, broken parts) 
7. Operational deficiencies (leaks, blockages) 
8. Presence of oil sheen or depth of oil layer 
9. Estimate of depth/volume of floatables (trash, leaves) captured 
10. Sediment depth measured 
11. Recommendations for any repairs and/or maintenance for the unit 
12. Estimation of time before maintenance is required if not required at time of 

inspection 
 



 

A sample inspection checklist is provided at the end of this manual. 
 
 
Maintenance 
 
Procedure 
 
The Hydroworks HydroStorm unit is typically maintained using a vacuum truck. There 
are numerous companies that can maintain the HydroStorm separator. Maintenance 
with a vacuum truck involves removing all of the water and sediment together. The 
water is then separated from the sediment on the truck or at the disposal facility. 
 
A central access opening (24” or greater) is provided to the gain access to the lower 
treatment tank of the unit. This is the primary location to maintain by vacuum truck. 
The pretreatment area can also be vacuumed and/or flushed into the lower treatment 
tank of the separator for cleaning via the central access once the water level is 
lowered below the pretreatment floor. 
 
In instances where a vacuum truck is not available other maintenance methods (i.e. 
clamshell bucket) can be used, but they will be less effective. If a clamshell bucket is 
used the water must be decanted prior to cleaning since the sediment is under water 
and typically fine in nature. Disposal of the water will depend on local requirements. 
Disposal options for the decanted water may include: 
 

1. Discharge into a nearby sanitary sewer manhole 
2. Discharge into a nearby LID practice (grassed swale, bioretention) 
3. Discharge through a filter bag into a downstream storm drain connection 

 
The local municipality should be consulted for the allowable disposal options for both 
water and sediments prior to any maintenance operation. Once the water is decanted 
the sediment can be removed with the clamshell bucket. 
 
Disposal of the contents of the separator depend on local requirements. Maintenance 
of a Hydroworks HydroStorm unit will typically take 1 to 2 hours based on a vacuum 
truck and longer for other cleaning methods (i.e. clamshell bucket).  
 



 

 
Figure 3. Maintenance Access 

 
 
 

Frequency 
 
Construction Period 
 
A HydroStorm separator can fill with construction sediment quickly during the 
construction period. The HydroStorm must be maintained during the construction 
period when the depth of TSS/sediment reaches 24” (600 mm). It must also be 
maintained during the construction period if there is an appreciable depth of oil in the 
unit (more than a sheen) or if floatables other than oil cover over 50% of the area of 
the separator 
 
The HydroStorm separator should be maintained at the end of the construction 
period, prior to operation for the post-construction period. 
 



 

 
Post-Construction Period 
 
The HydroStorm was independently tested by Alden Research Laboratory in 2017. A 
HydroStorm HS 4 was tested for scour with a 50% sediment depth of 0.5 ft. 
Therefore, maintenance for sediment accumulation is required if the depth of 
sediment is 1 ft or greater in separators with standard water (sump) depths (Table 1).  
 
There will be designs with increased sediment storage based on specifications or 
site-specific criteria. A measurement of the total water depth in the separator through 
the central access tube should be taken and compared to water depth given in Table 
1. The standard water depth from Table 1 should be subtracted from the measured 
water depth and the resulting extra depth should be added to the 1 ft to determine the 
site-specific sediment maintenance depth for that separator. 
 
For example, if the measured water depth in the HS-7 is 7 feet, then the sediment 
maintenance depth for that HS-7 is 2 ft (= 1 + 7 – 6) and the separator does not need 
to be cleaned for sediment accumulation until the measure sediment depth is 2 ft. 
 
 
The HydroStorm separator must also be maintained if there is an appreciable depth 
of oil in the unit (more than a sheen) or if floatables other than oil cover over 50% of 
the water surface of the separator.  
 

 

Table 1 Standard Dimensions for Hydroworks HydroStorm Models 

Model Diameter (ft) 
Total Water 

Depth (ft) 

Sediment Maintenance Depth for Table 1 

Total Water Depth(ft)  

HS-3 3 3 1 

HS-4 4 4 1 

HS-5 5 4 1 

HS-6 6 4 1 

HS-7 7 6 1 

HS-8 8 7 1 

HS-9 9 7.5 1 

HS-10 10 8 1 

HS-11 11 9 1 

HS-12 12 9.5 1 

 
  



 

HYDROSTORM INSPECTION SHEET 
 
Date          
Date of Last Inspection         
 
Site          
City          
State          
Owner          
 
GPS Coordinates         
 
Date of last rainfall        
 
Site Characteristics       Yes  No 

Soil erosion evident          

Exposed material storage on site        

Large exposure to leaf litter (lots of trees)       

High traffic (vehicle) area         
 

HydroStorm         Yes  No 

Obstructions in the inlet or outlet      *    

Missing internal components       **   

Improperly installed inlet or outlet pipes     ***   

Internal component damage (cracked, broken, loose pieces)   **   

Floating debris in the separator (oil, leaves, trash)       

Large debris visible in the separator      *   

Concrete cracks/deficiencies       ***   

Exposed rebar         **   

Water seepage (water level not at outlet pipe invert)    ***   

Water level depth below outlet pipe invert  “ 
 

Routine Measurements 

Floating debris depth < 0.5” (13mm)  >0.5” 13mm)   * 

Floating debris coverage < 50% of surface area  > 50% surface area  * 

Sludge depth < 12” (300mm)  > 12” (300mm)   * 
 
 
* Maintenance required 
** Repairs required 
*** Further investigation is required 
  



 

Other Comments:          
            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            

            



 

 

 

 

 
 

Hydroworks® HydroStorm 
 

One Year Limited Warranty 
 

Hydroworks, LLC warrants, to the purchaser and subsequent owner(s) during the warranty period subject to the terms 
and conditions hereof, the Hydroworks HydroStorm to be free from defects in material and workmanship under normal 
use and service, when properly installed, used, inspected and maintained in accordance with Hydroworks written 
instructions, for the period of the warranty. The standard warranty period is 1 year.  
 
The warranty period begins once the separator has been manufactured and is available for delivery. Any components 
determined to be defective, either by failure or by inspection, in material and workmanship will be repaired, replaced or 
remanufactured at Hydroworks’ option provided, however, that by doing so Hydroworks, LLC will not be obligated to 
replace an entire insert or concrete section, or the complete unit. This warranty does not cover shipping charges, 
damages, labor, any costs incurred to obtain access to the unit, any costs to repair/replace any surface treatment/cover 
after repair/replacement, or other charges that may occur due to product failure, repair or replacement. 
 
This warranty does not apply to any material that has been disassembled or modified without prior approval of 
Hydroworks, LLC, that has been subjected to misuse, misapplication, neglect, alteration, accident or act of God, or that 
has not been installed, inspected, operated or maintained in accordance with Hydroworks, LLC instructions and is in lieu 
of all other warranties expressed or implied. Hydroworks, LLC does not authorize any representative or other person to 
expand or otherwise modify this limited warranty. 
 
The owner shall provide Hydroworks, LLC with written notice of any alleged defect in material or workmanship including 
a detailed description of the alleged defect upon discovery of the defect. Hydroworks, LLC should be contacted at 136 
Central Ave., Clark, NJ 07066 or any other address as supplied by Hydroworks, LLC. (888-290-7900). 
 
This limited warranty is exclusive. There are no other warranties, express or implied, or merchantability or fitness for a 
particular purpose and none shall be created whether under the uniform commercial code, custom or usage in the 
industry or the course of dealings between the parties.  Hydroworks, LLC will replace any goods that are defective under 
this warranty as the sole and exclusive remedy for breach of this warranty. 
 
Subject to the foregoing, all conditions, warranties, terms, undertakings or liabilities (including liability as to negligence), 
expressed or implied, and howsoever arising, as to the condition, suitability, fitness, safety, or title to the Hydroworks 
HydroStorm are hereby negated and excluded and Hydroworks, LLC gives and makes no such representation, warranty 
or undertaking except as expressly set forth herein. Under no circumstances shall Hydroworks, LLC be liable to the 
Purchaser or to any third party for product liability claims; claims arising from the design, shipment, or installation of the 
HydroStorm, or the cost of other goods or services related to the purchase and installation of the HydroStorm. For this 
Limited Warranty to apply, the HydroStorm must be installed in accordance with all site conditions required by state and 
local codes; all other applicable laws; and Hydroworks’ written installation instructions. 
 
Hydroworks, LLC expressly disclaims liability for special, consequential or incidental damages (even if it has been 
advised of the possibility of the same) or breach of expressed or implied warranty. Hydroworks, LLC 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 damages to the HydroStorm arising from ordinary wear and tear; alteration, accident, misuse, abuse or neglect; 
improper maintenance, failure of the product due to improper installation of the concrete sections or improper sizing; or 
any other event not caused by Hydroworks, LLC. This limited warranty represents Hydroworks’ sole liability to the 
purchaser for claims related to the HydroStorm, whether the claim is based upon contract, tort, or other legal basis. 



 

 

 

Appendix G 

Roof Drains 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



*REGULARLY FURNISHED UNLESS OTHERWISE SPECIFIED

TAG__________________

SPECIFICATION SHEET

Dimensional Data (inches and [mm]) are Subject to Manufacturing Tolerances and Change Without Notice

ZURN INDUSTRIES LIMITED ♦♦♦♦♦ 3544 Nashua Drive ♦♦♦♦♦ Mississauga, Ontario L4V 1L2 ♦♦♦♦♦ Phone: 905/405-8272 Fax: 905/405-1292
In the U.S.: ZURN INDUSTRIES, INC. ♦♦♦♦♦ SPECIFICATION DRAINAGE OPERATION ♦♦♦♦♦ 1801 Pittsburgh Ave. ♦♦♦♦♦ Erie, PA 16514

Phone: 814/455-0921 ♦♦♦♦♦ Fax: 814/454-7929 ♦♦♦♦♦ World Wide Web: www.zurn.com

DWG. NO.   63601

REV.   A

PRODUCT NO.  Z-105

DATE:  09/14/05 C.N. NO.   89837

Z-105
CONTROL-FLO ROOF DRAIN

w/ Parabolic Weir

PREFIXES
____ Z- D.C.C.I. Body with Poly-Dome*
____ ZA- D.C.C.I. Body with Aluminum Dome

SUFFIXES
____ -A Waterproof Flange
____ -AR Acid Resistant Epoxy Coated Finish
____ -C Underdeck Clamp
____ -DP Top Set® Roof Deck Plate (Replaces both the

-C and -R)
____ -DR Adjustable Drain Riser Extension Assembly

3-5/8" [92] to 7-1/4" [184]
____ -E Static Extension 1 [25] thru 4 [102] (Specify Ht.)
____ -EA Adjustable Extension Assembly

1 3/4 [44] thru 3 1/2 [89]

ENGINEERING SPECIFICATION: ZURN Z-105 "Control-Flo" roof drain
for dead -level roof construction, Dura-Coated cast iron body.  "Con-
trol-Flo" weir shall be linear functioning with integral membrane
flashing clamp/gravel guard and Poly-Dome.  All data shall be verified
proportional to flow rates.

OPTIONS (Check/specify appropriate options)

PIPE SIZE (Specify size/type) OUTLET E BODY HT. DIM.
2,3,4  [50,75,100] _____ IC Inside Caulk 5 1/4 [133]
2,3,4  [50,75,100] _____ IP Threaded 3 3/4 [95]
2,3,4  [50,75,100] _____ NH No-Hub 5 1/4 [133]
2,3,4 [50,75,100] _____ NL Neo-Loc 4 5/8 [117]

A Approx. Dome
Pipe Size Wt. Open Area

Inches / [mm] Lbs. / [kg] Sq. In. / [sq cm]
2 - 3 - 4 34 148

[51 - 76 - 102] [15] [955]

____ -EB Elevating Body Plate
____ -G Galvanized Cast Iron
____ -R Roof Sump Receiver
____ -VP Vandal Proof Secured Top
____ -90 90º Threaded Side Outlet Body



 

 

 

 
Appendix H 

Sanitary and Water Hydraulic Load Analysis  
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Abu Ziauddin | nEngineering Inc.

From: Ken Richards [krichards@bnz-eng.com]
Sent: Thursday, August 27, 2020 3:50 PM
To: Pankaj Verma
Cc: Vico Chan; Andrew Halvorsen; Stevens, Bob @ CBRE GCS Canada; Aaron Gold 

(agold@plazacorp.com); az@nengineering.com; Mina Ghasemi | nArchitecture Inc (mg2
@narchitecture.com); NM@narchitecture.com; Gurdeep Singh; Monica Sequeira

Subject: TDL19109 108420-Coburg, ON King Rd N & Brook Rd S - 2695RE: 428-432 King St East, 
Cobourg:  Plumbing Design

Pankaj, 
 
I have commented below. Please review and let me know if I’ve missed something, but I think all of the information on 
our drawings is code compliant and sufficient. It appears that the comments might be directed more to the site works 
than the building itself. If you need additional information please let me know. 
 
 
regards, 
BnZ engineering, 

 
Ken Richards, P. Eng. 
President & CEO 
 
: (905) 319-2819 
: (905) 320-9651 (cell) 
: krichards@bnz-eng.com 
: www.bnz-eng.com   
 
471 Locust Street, Burlington, ON L7S 1T9 
 
Humbly serving our clients in the provinces & territories of  
BC, AB, SK, MB, ON, QC, NB, PE, NS, NL, YK, NT, NU 
 

From: Pankaj Verma <pverma@kpaularchitect.com>  
Sent: August 27, 2020 12:14 
To: Ken Richards <krichards@bnz‐eng.com> 
Cc: Vico Chan <vchan@bnz‐eng.com>; Andrew Halvorsen <ahalvorsen@bnz‐eng.com>; Stevens, Bob @ CBRE GCS 
Canada <bob.stevens@cbre.com>; Aaron Gold (agold@plazacorp.com) <agold@plazacorp.com>; az@nengineering.com; 
Mina Ghasemi | nArchitecture Inc (mg2@narchitecture.com) <mg2@narchitecture.com>; NM@narchitecture.com; 
Gurdeep Singh <gsingh@kpaularchitect.com>; Monica Sequeira <msequeira@kpaularchitect.com> 
Subject: FW: 428‐432 King St East, Cobourg: Plumbing Design 
 
Hello Ken, 
 
Can you provide your responses as per below and attached. Refer to pages 7 to 10.  
 
Thank you 
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Pankaj Verma  | Manager, International Services 
K Paul Architect Inc. 
2660 Sherwood Heights Drive, Suite 200  |  Oakville, ON  |  L6J 7Y8 
(289) 644-2543  |   (905) 337-1986 

C (416) 200-7161  |   pverma@kpaularchitect.com 

 
 

From: Stevens, Bob @ CBRE GCS Canada [mailto:bob.stevens@cbre.com]  
Sent: August-27-20 9:27 AM 
To: Pankaj Verma 
Cc: Aaron Gold; Abu Ziauddin | nEngineering Inc.; Mina Ghasemi | nArchitecture Inc; Nitin Malhotra | nArchitecture Inc 
Subject: FW: 428-432 King St East, Cobourg: Plumbing Design 
 
Hi Pankaj, 
Please see below. Can you have BnZ Engineers help out as required? 
Please work directly with the LL to resolve/ complete. 
Thanks, 
 
Bob Stevens, CET | Senior Project Manager   
CBRE | Global Workplace Solutions | Project Management Canada 
18 King Street East, Suite 1100 | Toronto, ON M5C 1C4 
T +1 289 259 9916  
Bob.Stevens@cbre.com | www.cbre.ca 
 
 

From: Aaron Gold <agold@plazacorp.com>  
Sent: Wednesday, August 26, 2020 3:58 PM 
To: Stevens, Bob @ CBRE GCS Canada <bob.stevens@cbre.com> 
Cc: Abu Ziauddin | nEngineering Inc. <az@nengineering.com>; Mina Ghasemi | nArchitecture Inc 
<mg2@narchitecture.com>; Nitin Malhotra | nArchitecture Inc <nm@narchitecture.com> 
Subject: RE: 428‐432 King St East, Cobourg: Plumbing Design 

  

Hi Bob, 
 
Northumberland County, which is involved in our SPA review and approval ; instituted a new requirement a couple years 
ago that for applicants (i.e. us) to get approved for SPA drawings, we need to satisfy permit plumbing design elements 
now as well. 
 
It allows the County to issue the SPA approval and permit approval at the same time, but adds a layer of complexity to the 
SPA process. 
 
If you look at our 2nd SPA feedback (attached PDF), and scroll to page 7-10 ; you’ll see a Building Inspection Report table 
provided by Northumberland County. 
 
Some of the items our Civil Engineer (Abu, CCd) will resolve, but Abu will require Tim’s Plumbing Engineer to assist with 
the 3 items related to Part 7 of OBC for the Tim’s building. 
 
From Tim’s - Abu will need sizing of sanitary sewer & water pipes based on Part 7 to justify proposed sanitary sewer and 
water pipe sizing. 
 
Here are the 3 Tim’s related items copy-pasted from the feedback table.  Can Tim’s Plumbing Engineer assist? 
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Provide sanitary sewage hydraulic loading for the building sewer SITE CIVIL 
 
Please provide for Phase 1 buildings 
7/21/2020 sizing for sanitary drainage piping to be done in accordance with OBC 7.4.10 for horizontal 
piping. Part 8 calculations are for onsite septic systems. 
 
I am assuming here that any reference to Building Sewer applies only to the section of piping more 
than 1M outside the building footprint per the definitions in the Ontario Building Code and therefore 
are handled by the site civil engineer. 
 
With regard to the TDL drawings, the maximum loading on a 3” sanitary pipe is 27 fixture units which 
is the maximum for the lowest permitted slope of 2% on a 3” sanitary pipe, and then we transition to 
4”. A 4” at minimum slope of 1% is capable of 180 Sanitary Fixture Units and our total sanitary load is 
74 Fixture Units, therefore we are in compliance with table 7.4.10.8. 
 
 
 

Rejected

  

Provide slope, sizing, lengths and cleanouts/ manholes for the sanitary building sewer SITE CIVIL 
 
Sizing to be determined by hydraulic load and slope as per OBC 7/21/2020 use OBC 7.4.10 BnZ comments 
above 
 
Grease interceptor details to be provided 7/21/2020 to be provided with plumbing permit application. BnZ 
comments below 
 
Sanitary building sewer from Tim Hortons cannot flow through the interceptor from sanitary units. Please 
revise drawing 7/21/2020 correction made SITE CIVIL 
 
I am assuming here that any reference to Building Sewer applies only to the section of piping more 
than 1M outside the building footprint per the definitions in the Ontario Building Code and therefore 
are handled by the site civil engineer. 
 
Grease interceptor details for the TDL GI are included on BnZ drawings. From our Drawing M8:

Rejected

 Item COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 COLUMN 6 COLUMN 7

1 in 400  1 in 200  1 in 133  1 in 100  1 in 50  1 in 25

0.25% 0.50% 0.75% 1.00% 2.00% 4.00%

1. 3 27            36            

2. 4 180           240           300           

3. 5 380           390           480           670           

4. 6 600           700           840           1,300        

5. 8 1,400        1,500        1,600        2,250        3,370        

6. 10 2,500        2,700        3,000        4,500        6,500        

7. 12 2,240        3,900        4,500        5,400        8,300        13,000      

8. 15 4,800        7,000        9,300        10,400      16,300      22,500      

 Table 7.4.10.8.

 Maximum Permitted Hydraulic Load Drained to a Horizontal Sanitary Drainage Pipe

 Forming Part of Sentences 7.4.10.6.(2) and 7.4.10.8.(1)

Drain Size, 

Nominal in. 

Maximum Hydraulic Load, IN FIXTURE UNITS (FU)

 Slope
(1)

 Notes to Table 7.4.10.8.:

 (1) Slope is the ratio of rise to run, in whatever measurement units are chosen.
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From our drawing M6: 
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Provide water service calculations in accordance with Part 7 of the OBC 
 
Please provide 
7/21/2020 still to be provided, see OBC 7.6.3.2 
 
We are in compliance with the noted code references. BnZ Hydraulic Calculations comply with Part 7, 
Table A‐7.6.3.1. 100mm domestic water service to building with 2” distribution piping. Per our 
calculation we have a hydraulic load of 163.5 fixture units. From our Drawing M6: 
 

Rejected
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12 18 24 30 46 61 76 91 122 152 183 213 244 274 305

3.0 2 1.5

¾ ½ 6 5 4 3 2 1 1 1 0 0 0

¾ ⅝ 12 10 9 7 5 3 3 3 2 2 1 1 1 1 0

¾ ¾ 18 16 14 12 9 6 5 5 4 4 3 2 2 2 1

1 1 36 31     27        25 20 17 15 13 12 10 8 6 6 6 6

1½ 1¼ 83 68 57     48        38 32 28 25 21 18 15 12 12 11 11

1½ 1½ 151 124 105     91        70 57 49 45 36 31 26 23 21 20 20

2 1½ 151 151 132 110     80        64 53 46 38 32 27 23 21 20 20

2 2 359 329 292 265    217      185 164 147 124 96 70 61 57 54 51

2½ 2½ 445 418 390 370 330 300 280 265 240 220 198 175 158 143 133

¾ ½ 8 7 6 5 4 3 2 2 1 1 1 0 0 0 0

¾ ⅝ 13 13 12 11 9 7 5 5 3 3 2 2 1 1 1

¾ ¾ 21 21 19 17 14 11 9 8 6 5 4 4 3 3 3

1 1 42 42 41 36 30 25 23 20 18 15 12 10 9 8 8

1½ 1¼ 83 83 83 83 66 52 44 39 33 29 24 20 19 17 16

1½ 1½ 151 151 151 151 128 105 90 78 62 52 42 38 35 32 30

2 1½ 151 151 151 151 150 117 98 84 67 55 42 38 35 32 30

2 2 359 359 359 359 359 318 280 250 205 165 142 123 110 102 94

2½ 2½ 611 611 610 580 535 500 470 440 400 365 335 315 285 267 250

¾ ½ 8 8 7 6 5 4 3 3 2 1 1 1 1 1 0

¾ ⅝ 13 13 13 13 11 8 7 6 5 4 3 3 3 2 2

¾ ¾ 21 21 21 21 17 13 11 10 8 7 6 6 5 4 4

1 1 42 42 42 42 38 32 29 26 22 18 14 13 12 12 11

1½ 1¼ 83 83 83 83 83 74 62 54 43 34 26 25 23 22 21

1½ 1½ 151 151 151 151 151 151 130 113 88 73 51 51 46 43 40

2 1½ 151 151 151 151 151 151 142 122 98 82 64 51 46 43 40

2 2 359 359 359 359 359 359 359 340 288 245 204 172 153 141 129

2½ 2½ 611 611 611 611 611 611 610 570 510 460 430 404 380 356 329

Pressure Range 200 to 310 kPa

Pressure Range 311 to 413 kPa

Pressure Over 413 kPa

TABLE A-7.6.3.1
PIPE SIZE BASED ON THE NUMBER OF FIXTURES UNITS SERVED

Water 
Service 
Pipe,

inches

Water 
Distribution 

System,
inches

Maximum Allowable Length, m

Number of Fixture Units Served

Flow Velocity, m/s
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Regards, 
Aaron 

 

AARON GOLD 
VICE PRESIDENT, OPERATIONS  
 

 
 
10 Wanless Avenue, Suite 201, Toronto, ON M4N1V6 
T. 416.481.2222 x 253  |  F. 647.789.5189  |  E. agold@plazacorp.com 

 
EMAIL CONFIDENTIALITY NOTICE 
 
This message is intended only for the use of the individual or entity to which it's addressed, and may contain information that is privileged, 
confidential and exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, you are hereby notified 
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in error, please 
notify the sender immediately by email and delete the message. Thank you.

 





 

 

 

 
Appendix I 

                                            Storm Sewer Hydraulic Load analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



OBC Calculations 

The following calculations review the capacity of the proposed 300 mm storm sewer between MH1 and 

the ex. MH southwest of the existing A&W. The upstream stormwater contributions to this pipe consist 

of tributary areas to CB1, CB2, CB3, CBMH4 and roof area of proposed building D (including vertical 

projection of the building walls). 

7.4.10.4 

1) Except as provided in sentence (2), the hydraulic load from a roof or paved surface is the maximum 15 

min rainfall determined in conformance with MMAH Supplementary Standard SB-1, “Climatic Seismic 

Data”, Multiplied by the sum of, 

a) the area in square metres of the horizontal projection of the surface drained, and  

b) one-half the area in square metres of the largest adjoining vertical surface 

 

15 min Rainfall for Cobourg: 23 mm 

Area of horizontal surface draining to sewer: 2200 m2 (includes roof of Building D, assumed no 

controlled roof drains for the purpose of these calculations) 

Area of Building D vertical surface: 288 m2 

���� = 23�� × 
2200 + 288
2 � 

���� = 53,912�� ∙ �� 

���� = ��, ��� � !"#$ 

As per Table 7.4.10.9, the maximum permitted hydraulic load drained to a horizontal storm drainage 

pipe is 78,700L based on a 12-inch sewer at a slope of 1 in 100.  

 

Since the load of 53,912 litres is less than the maximum permitted flow of 78,700 litres, the proposed 

sewer is acceptable.  

 



 

 

 

 
Appendix J 

Sanitary Sewer Capacity Analysis 
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1.0 Introduction



2.0 Capacity Assessment

2.1 Waste water flow generation Criteria and Scenario

P
K H

Pre development Flows:



Post development Flows:

2.2 Sanitary wastewater Generation from the Site

(OBC 8.2.1.3.12)  

(OBC 8.2.1.3 (B).12.J) 

(OBC 8.2.1.3.B)





2.3 Capacity Analysis Findings:



3.0 Summary

P. Eng. M.Eng
PROJECT MANAGER 
(Municipal Engineering)
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Site Plan 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

   

Appendix L 

Sanitary Map 
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Sanitary Analysis Sheet 
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Appendix N 
Statement of Limiting  

Conditions and Assumptions 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

Statement of Limiting Conditions and Assumptions 

 

1. This Report/Study (the "Work") has been prepared at the request of, and for the exclusive use of, the Owner, and its 
affiliates (the "Intended Users"). No one other then the intended users has the right to use and rely on the work 
without first obtaining the written authorization of n Engineering Inc. and its Owners. 

2. The comments, recommendations and material in this report reflect n Engineering Inc. best judgment in light of the 
information available to it at the time of preparation of this report. It is not qualified to and is not providing legal or 
planning advice in this work. 

3. n Engineering Inc. expressly excludes liability to any third party except the Intended Users for any use of, and/or 
reliance upon, the work. 

4. n Engineering Inc. notes that the following assumptions were made in completing the work 
a) The land use description(s) supplied to n Engineer Inc. is correct; 

b) The surveys and other data supplied to n Engineering Inc. by the Owner are accurate; 

c) Market timing, approval delivery and secondary information are within the control of parties other then n 

Engineering Inc.; 

d) There are no encroachments, leases, covenants, binding agreements, restrictions, pledges, charges, liens or special 

assessments outstanding, or encumbrances, which would significantly affect the use or servicing; 

Investigations have not carried out to verify these assumptions. n Engineering deems the sources of data and 

statistical information contained herein to be reliable, but we extend no guarantee of accuracy in these respect. 

5. All the plans, photographs, and sketches prepared and presented in this report/study are included solely to aid the 
visualizing the location of the property, the boundaries of the site, and the relative position of the improvements on 
the said lands are based on information provided by Owner 

6. n Engineering Inc. accepts no responsibility for legal interpretations, questions of survey, opinion of title, hidden or 
inconspicuous conditions of the property, toxic wastes or contaminated materials, soil or sub soil conditions, 
environmental, engineering or other factual and technical matters disclosed by the owner, the clients, or any public 
agency, which by their nature, may change the outcome of the work. 

7. In the preparation of this report, n Engineering Inc. have made investigations from secondary sources as documented 
in the work, but did not checked compliance with by laws, codes, agency and government regulations, etc., unless 
specifically noted in the work. 

8. The value of proposed improvements should apply only with regard to the purpose and function of the work, as 
outlined in the body of this work. Any cost estimated set out in the work based on construction averages and subject 
to change. 

9. Neither possession of Work, nor a copy of it, carries the right of publication. All copyright in the work reserved to n 
Engineering and considered confidential by n Engineering Inc. The Work shall not be disclosed, reproduced, quoted 
from, or referred to, in whole or in part, or published in any manner, without the express written consent of n 
Engineering and the Owner. 

10. The work is only valid if it bears the Professional Engineer's seal and original signature of author, and if considered in 
its entity. Responsibility for unauthorized alteration to the Work is denied.  

 

End of the Statement 
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