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APPENDIX A 

 

Belleville IDF Curves 
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Environment Canada/Environnement Canada 

                                         

           Short Duration Rainfall Intensity-Duration-Frequency Data 

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

                            de pluie de courte durée 

                                         

                 Gumbel - Method of moments/Méthode des moments 

                                         

                                   2014/12/21 

                                         

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

= 

  

 BELLEVILLE                                             ON        6150689        

 (composite)          

 Latitude:  44 9'N     Longitude: 77 23'W    Elevation/Altitude: 76         m 

  

 Years/Années :  1960 - 2006          # Years/Années :     37    

  

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

= 

  

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

  

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

  

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

  

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

         Année 

          1960    6.3    9.1   12.4   23.4   25.4   35.1   53.8   55.1   55.9 

          1961    6.1    7.9    8.9   12.2   18.0   18.8   23.9   34.0   36.3 

          1963   12.4   19.0   23.1   28.4   30.7   31.0   31.0   31.7   44.4 

          1964    4.3    5.6    7.4   12.2   12.4   20.6   45.2   45.7   45.7 

          1966    6.3    8.9   10.4   11.9   13.2   16.0   32.8   37.8   38.1 

          1967    7.4    9.9   10.4   10.4   11.9   13.2   26.4   42.4   58.7 

          1968    7.9   11.9   13.7   18.5   21.8   27.2   43.9   57.1   57.1 

          1969    5.8    9.7   13.0   17.5   24.4   31.0   37.8   43.2   62.2 

          1971    7.4   11.4   13.0   23.9   25.1   25.4   25.7   25.7   32.5 

          1972    9.4   10.7   11.7   12.4   14.7   20.6   28.2   33.5   50.5 

          1973    7.4   10.7   11.9   18.0   21.3   21.8   37.3   45.5   48.0 

          1974   10.9   15.2   17.8   25.4   25.4   25.4   34.3   42.7   42.7 

          1977    4.8    8.1    9.9   14.7   25.1   30.2   60.5   66.0   66.0 

          1980   13.2   16.9   19.0   20.5   20.5   34.6   46.9   47.6   59.6 

          1981  -99.9  -99.9   13.3   25.5   29.4   34.6   46.2   49.2   57.4 

          1982    4.6    8.5   10.1   14.2   18.3   24.7   39.8   45.0   45.0 

          1983    6.5    8.9   10.5   18.4   22.2   30.7   39.6   39.6   50.3 

          1984    5.1    8.1   10.1   11.3   19.7   23.7   33.4   51.4   55.1 

          1985   10.5   16.2   20.0   27.0   27.4   42.3   42.3   44.5   44.5 

          1986    9.1   14.4   16.4   23.2   25.2   35.0   59.2   68.8   78.9 

          1987    4.3    6.6    9.3   14.2   24.7   37.1   39.2   39.2   39.2 

          1988    3.7    6.2    7.4    8.6    9.2   10.6   20.8   22.2   28.2 



IV 
 

          1989   14.5   16.7   17.9   18.4   24.2   24.2   27.7   27.7   37.7 

          1990    6.9    8.3   10.0   12.3   13.6   20.8   29.7   34.8   38.7 

          1991    8.5   13.8   18.5   18.8   32.0   32.4   32.4   32.4   32.7 

          1992    6.3    7.6    8.4   13.2   18.8   21.9   38.2   48.3   50.1 

          1993    8.2   15.8   23.6   28.3   28.3   28.3  -99.9  -99.9   69.6 

          1994    8.8   10.2   14.5   18.3   23.6   25.5   38.2   49.2   52.8 

          1995    8.0   12.9   14.9   19.3   27.5   31.5   48.5   58.5   67.3 

          1996    6.9   10.4   13.4   19.2   25.1   41.3   41.5   53.8   53.8 

          1997   10.3   16.8   20.9   25.5   42.8   50.0   56.0   56.0   56.0 

          1998    9.5   12.1   15.1   22.1   25.0   32.6   38.6   38.6   50.2 

          1999    9.6   13.1   17.9   23.2   29.4   36.9   42.8   72.7   72.7 

          2000   10.4   13.4   14.7   16.8   29.0   39.8   52.0   52.4   53.0 

          2001    7.4   10.1   11.0   11.8   16.7   17.4   21.2   31.6   39.8 

          2002    7.1    9.4   14.0   21.0   22.4   26.0   39.4   44.2   49.8 

          2003    7.6   13.5   20.1   26.2   27.0   27.0   31.1  -99.9   56.2 

          2004   14.4   22.1   28.8   33.3   33.3   49.0   89.9  114.4  124.5 

          2006    9.0   14.7   18.8   19.5   19.5   19.5   37.3   42.7   59.8 

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

        # Yrs.     38     38     39     39     39     39     38     37     39 

        Années 

          Mean    8.1   11.7   14.4   18.9   23.2   28.6   39.8   46.6   52.8 

       Moyenne 

     Std. Dev.    2.7    3.8    4.9    6.0    6.7    9.0   13.0   16.3   16.4 

    Écart-type 

         Skew.   0.69   0.66   0.83   0.29   0.20   0.37   1.60   2.08   2.19 

   Dissymétrie 

      Kurtosis   3.44   3.23   3.63   2.58   4.05   3.21   7.90  10.48  11.56 

  

          *-99.9 Indicates Missing Data/Données manquantes 

  

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

 Avertissement : la quantité maximale annuelle excède la quantité 

                 pour une période de retour de 100 ans 

          Year/Année      Duration/Durée        Data/Données          100-

yr/ans 

                2004               6 h                  89.9                

80.5 

                2004              12 h                 114.4                

97.6 

                2004              24 h                 124.5               

104.4 

  

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

  

  



V 
 

Table 2a : Return Period Rainfall Amounts (mm) 

           Quantité de pluie (mm) par période de retour 

  

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

  

 Duration/Durée        2        5       10       25       50      100   #Years 

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

          5 min      7.6     10.0     11.6     13.5     15.0     16.5       38 

         10 min     11.1     14.4     16.7     19.5     21.6     23.6       38 

         15 min     13.6     18.0     20.8     24.5     27.2     29.9       39 

         30 min     18.0     23.2     26.7     31.1     34.4     37.6       39 

          1 h       22.1     28.0     31.9     36.8     40.5     44.1       39 

          2 h       27.1     35.1     40.4     47.0     52.0     56.9       39 

          6 h       37.7     49.1     56.7     66.3     73.4     80.5       38 

         12 h       44.0     58.3     67.8     79.9     88.8     97.6       37 

         24 h       50.1     64.7     74.3     86.5     95.5    104.4       39 

  

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

  

Table 2b : 

  

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

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

95% 

  

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

 

 Duration/Durée        2        5       10       25       50      100   #Years 

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

          5 min     91.6    120.0    138.8    162.6    180.2    197.7       38 

                +/-  9.4 +/- 15.8 +/- 21.3 +/- 28.8 +/- 34.4 +/- 40.1       38 

         10 min     66.5     86.6    100.0    116.9    129.4    141.8       38 

                +/-  6.7 +/- 11.2 +/- 15.1 +/- 20.4 +/- 24.4 +/- 28.5       38 

         15 min     54.4     71.8     83.4     97.9    108.7    119.5       39 

                +/-  5.7 +/-  9.6 +/- 12.9 +/- 17.4 +/- 20.8 +/- 24.3       39 

         30 min     35.9     46.5     53.4     62.2     68.8     75.3       39 

                +/-  3.4 +/-  5.8 +/-  7.8 +/- 10.5 +/- 12.6 +/- 14.7       39 

          1 h       22.1     28.0     31.9     36.8     40.5     44.1       39 

                +/-  1.9 +/-  3.2 +/-  4.4 +/-  5.9 +/-  7.1 +/-  8.2       39 

          2 h       13.5     17.5     20.2     23.5     26.0     28.5       39 

                +/-  1.3 +/-  2.2 +/-  3.0 +/-  4.0 +/-  4.8 +/-  5.6       39 

          6 h        6.3      8.2      9.5     11.1     12.2     13.4       38 

                +/-  0.6 +/-  1.1 +/-  1.4 +/-  1.9 +/-  2.3 +/-  2.7       38 

         12 h        3.7      4.9      5.7      6.7      7.4      8.1       37 

                +/-  0.4 +/-  0.7 +/-  0.9 +/-  1.2 +/-  1.5 +/-  1.7       37 

         24 h        2.1      2.7      3.1      3.6      4.0      4.4       39 

                +/-  0.2 +/-  0.3 +/-  0.4 +/-  0.6 +/-  0.7 +/-  0.8       39 

  

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

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

  

 



VI 
 

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

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

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

  

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

  

       Statistics/Statistiques      2      5     10     25     50    100 

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

      Mean of RR/Moyenne de RR   32.9   42.9   49.5   57.9   64.1   70.3 

    Std. Dev. /Écart-type (RR)   31.7   41.6   48.1   56.4   62.5   68.6 

        Std. Error/Erreur-type    6.8    8.7    9.9   11.4   12.6   13.7 

               Coefficient (A)   20.3   26.4   30.4   35.5   39.3   43.0 

         Exponent/Exposant (B) -0.677 -0.677 -0.678 -0.678 -0.678 -0.678 

 Mean % Error/% erreur moyenne    7.8    7.4    7.2    7.2    7.2    7.2 
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Storm Sewer Servicing Concept 
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Storm Sewer Design Sheet 
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APPENDIX D 

 

Jellyfish Filter Unit Sizing Sheet 

  



JF8-8-2 8 2 2.4 45.4 512

1

Jellyfish Filter System Recommendation
The Jellyfish Filter model JF8-8-2 is recommended to meet the water quality objective by treating a 

flow of 45.4 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 

29 years of BELLEVILLE rainfall data for this site. This model has a sediment capacity of 512 kg, 

which meets or exceeds the estimated average annual sediment load.

Sediment 

Capacity (kg)

Treatment 

Flow Rate 

(L/s)

The Jellyfish Filter System

Jellyfish 

Model

Jellyfish Filter Sizing Report

This report provides information for the sizing and specification of the Jellyfish Filter. When 

designed properly in accordance to the guidelines detailed in the Jellyfish Filter Technical Manual, 

the Jellyfish Filter will exceed the performance and longevity of conventional horizontal bed and 

granular media filters. 

Please see www.ImbriumSystems.com  for more information.

Project Information

Location

Tuesday, July 8, 2025

25 Dundas St.

Date

Project Name

Jellyfish Filter Design Overview

Belleville

Project Number

Number of 

High-Flo 

Cartridges

Number of 

Draindown 

Cartridges

Manhole 

Diameter 

(m)

The patented Jellyfish Filter is an engineered stormwater quality treatment technology featuring 

unique membrane filtration in a compact stand-alone treatment system that removes a high level 

and wide variety of stormwater pollutants. Exceptional pollutant removal is achieved at high 

treatment flow rates with minimal head loss and low maintenance costs. Each lightweight Jellyfish 

Filter cartridge contains an extraordinarily large amount of membrane surface area, resulting in 

superior flow capacity and pollutant removal capacity. 

Regular scheduled inspections and maintenance is necessary to assure proper functioning of the 

Jellyfish Filter. The maintenance interval is designed to be a minimum of 12 months, but this will 

vary depending on site loading conditions and upstream pretreatment measures. Quarterly 

inspections and inspections after all storms beyond the 5-year event are recommended until enough 

historical performance data has been logged to comfortably initiate an alternative inspection interval.

Maintenance

Please see www.ImbriumSystems.com  for more information.

Thank you for the opportunity to present this information to you and your client.

CDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826 www.ImbriumSystems.com

STANDARD OFFLINE

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/


http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/


Name:

State:

ID:

Record:

Co-ords:

JF4-1-1 1 1 1.2 2313 0.34 379 7.6 85

JF4-2-1 2 1 1.2 2313 0.34 379 12.6 142

JF6-3-1 3 1 1.8 5205 0.79 848 17.7 199

JF6-4-1 4 1 1.8 5205 0.79 848 22.7 256

JF6-5-1 5 1 1.8 5205 0.79 848 27.8 313

JF6-6-1 6 1 1.8 5205 0.79 848 28.6 370

JF8-6-2 6 2 2.4 9252 1.42 1469 35.3 398

JF8-7-2 7 2 2.4 9252 1.42 1469 40.4 455

JF8-8-2 8 2 2.4 9252 1.42 1469 45.4 512

JF8-9-2 9 2 2.4 9252 1.42 1469 50.5 569

JF8-10-2 10 2 2.4 9252 1.42 1469 50.5 626

JF10-11-3 11 3 3.0 14456 2.21 2302 63.1 711

JF10-12-3 12 3 3.0 14456 2.21 2302 68.2 768

JF10-12-4 12 4 3.0 14456 2.21 2302 70.7 796

JF10-13-4 13 4 3.0 14456 2.21 2302 75.7 853

JF10-14-4 14 4 3.0 14456 2.21 2302 78.9 910

JF10-15-4 15 4 3.0 14456 2.21 2302 78.9 967

JF10-16-4 16 4 3.0 14456 2.21 2302 78.9 1024

JF10-17-4 17 4 3.0 14456 2.21 2302 78.9 1081

JF10-18-4 18 4 3.0 14456 2.21 2302 78.9 1138

JF10-19-4 19 4 3.0 14456 2.21 2302 78.9 1195

JF12-20-5 20 5 3.6 20820 3.2 2771 113.6 1280

JF12-21-5 21 5 3.6 20820 3.2 2771 113.7 1337

JF12-22-5 22 5 3.6 20820 3.2 2771 113.7 1394

JF12-23-5 23 5 3.6 20820 3.2 2771 113.7 1451

JF12-24-5 24 5 3.6 20820 3.2 2771 113.7 1508

JF12-25-5 25 5 3.6 20820 3.2 2771 113.7 1565

JF12-26-5 26 5 3.6 20820 3.2 2771 113.7 1622

JF12-27-5 27 5 3.6 20820 3.2 2771 113.7 1679

3

Date:

Project Number:

Location:

The Jellyfish Filter model JF8-8-2 is recommended to meet the water quality objective by treating a 

flow of 45.4 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 

29 years of BELLEVILLE rainfall data for this site. This model has a sediment capacity of 512 kg, 

which meets or exceeds the estimated average annual sediment load.

Project Information Rainfall

Matthew Warner

Designer Information

Drainage Area

60%

BELLEVILLETuesday, July 8, 2025

Belleville

ON

Pretreatment Credit:

n/aPeak Release Rate:

n/a

90% of the Average Annual Runoff based on 29 years 

of BELLEVILLE rainfall data:

Flow 

Loading

407 kg

Company:

Contact:

Notes

Total Area:

Imperviousness:

Upstream Detention

2.943 ha

Project Name: 25 Dundas St.

Number of 

High-Flo 

Cartridges

Jellyfish 

Model

Treatment 

Flow Rate 

(L/s)

Sediment 

Capacity 

(kg)

www.ImbriumSystems.comCDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826

Recommendation

Design System Requirements

Number of 

Draindown 

Cartridges

Manhole 

Diameter 

(m)

Wet Vol 

Below Deck 

(L)

Sump 

Storage 

(m³)

Oil 

Capacity 

(L)

Treating 90% of the average annual runoff volume, 

6775 m³, with a suspended sediment concentration of 

60 mg/L.

41.7 L/s

44°09'N, 77°23'W

Phone #:

G.D. Jewell Engineering Inc.

Sediment 

Loading

689

1975 to 2003

http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
http://www.imbriumsystems.com/
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Downstream Defender Unit Sizing Sheet 

  



  
 
 
 

Project Name: Report Date: Paste DD10

Street: City:
Province: Country:
Designer: email: (mm/hr) (%) (%) (%)

0.50 9.9% 100.0% 9.90%
Treatment Parameters 1.00 10.8% 100.0% 10.80%

Structure ID: 1.50 10.1% 97.5% 9.85%
TSS Goal: 80 % Removal Model TSS Volume 2.00 9.1% 93.0% 8.46%

TSS Particle Size: DD4 59.6% 100.0% 2.50 7.0% 89.7% 6.28%
Area: 3.09 ha DD6 68.9% 100.0% 3.00 6.9% 87.1% 6.01%

Percent Impervious: 80% DD8 75.5% 100.0% 3.50 4.5% 84.9% 3.82%
Rational C value: 0.78 DD10 80.5% 100.0% 4.00 4.6% 83.1% 3.82%

Rainfall Station: DD12 84.2% 100.0% 4.50 4.1% 81.5% 3.34%
Peak Storm Flow: 0 L/s 5.00 3.8% 80.1% 3.04%

Peak Storm Return: 10 yrs 6.00 5.7% 77.8% 4.43%
7.00 4.5% 75.8% 3.41%

Model Specification 8.00 3.6% 74.2% 2.67%
9.00 2.3% 72.8% 1.67%

Select Model DD10 10.00 1.9% 71.5% 1.36%

Diameter: 3000 mm 15.00 6.1% 67.0% 4.09%

No Bypass Flow: 708.00 L/s 20.00 2.6% 63.9% 1.66%

Peak Flow Capacity: 708.00 L/s OK 25.00 2.0% 61.6% 1.23%

Sediment Storage: 6.65 m3 30.00 0.4% 59.8% 0.24%

Oil Storage: 3975.00 L 35.00 0.4% 58.3% 0.23%
40.00 0.4% 57.1% 0.23%

Installation Configuration 45.00 0.4% 56.0% 0.22%

Placement: Offline 50.00 0.4% 55.0% 0.22%

Outlet Pipe Size: 750 mm OK 86.8%
Inlet Pipe 1 Size: 300 mm OK 0.0%
Inlet Pipe 2 Size: mm OK 86.8%

100.0%
Rim Level: 76.000 m Calc Invs.

Outlet Pipe Invert: 72.700 m OK
Invert Pipe 1: 72.395 m OK
Invert Pipe 2:  m  3.   Adjustment for use of 60 minute time step data with Tc < 30 min. Refer to Help.

Designer Notes:

RESULTS SUMMARY

Intensity(1) Fraction of 

Rainfall(1)Belleville
Canada

2/27/2018Belleville Marina
Old Bay Bridge Road
Ontario

bryon@jewelleng.ca

Net Annual Treatment:

Calc Cn

Fine

Total Runoff Volume Treated:
Total Net Annual Removal Efficiency:
60 Minute Rainfall Adjustment Factor(3):

Belleville, ON

Net Annual Removal Model: DD10

Removal 

Efficiency(2)

2.   Based on third party verified data and appoximating the removal of a PSD similar to 
the STC Fine distribution

Weighted Net 
Annual 

Efficiency

1.   Rainfall data based on over 40 years of rainfall data for Belleville, ON

Bryon Keene, P.Eng.

Hydro Downstream Defender®

Net Annual Water Quality Worksheet





















Operation and Maintenance Manual

Downstream Defender® hydrodynamic separator with 5mm Screen

Vortex Separator for Stormwater Treatment
Stormwater Solutions

Turning Water Around ...®













Downstream Defender® Operation and Maintenance Manual

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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