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1. Introduction 

GHD Limited has been retained by Better Living Retirement Residence Inc., to prepare a Functional 
Servicing and Stormwater Management Report in support of a re-zoning application for the 
proposed development located at 441 Maple Avenue, City of Burlington and Region of Halton. 

The Site is a 0.29 ha parcel bounded by Brock Avenue to the north, an 11-storey apartment building 
to the east, a 6-storey apartment building to the west, and Maple Avenue to the south. Refer to the 
attached Location Plan in Figure 1. 

The site is currently occupied by a 2-storey Retirement Development. The Owner is proposing to 
re-develop the property by constructing an 11-storey residential building comprising of 153 units and 
3 levels of underground parking. The proposed Site Plan is shown on Figure 2. 

This Functional Servicing and Stormwater Management Report (FSR) supports the Re-Zoning 
Application and subsequent Site Plan and Building Permit Applications for the proposed 
development of the Site. 

The proposed servicing plan requires connections to the City of Burlington and Region of Halton 
servicing infrastructure, and as such this Report will address the engineering requirements for these 
connections. 

2. Objectives 

The objectives of this Functional Servicing and Stormwater Management Report are to: 

 Confirm the location of existing infrastructure both internal and adjacent to the subject site. 

 Evaluate and confirm adequate elevations for connection to the existing sanitary sewer.  

 Water pressure analysis (hydrant flow test) has not been completed as we understand that 
Halton Region has recently constructed a new 300 mm diameter watermain on Maple Ave and 
once the 300 mm diameter watermain is functional, a hydrant flow test will be completed. 

 Evaluate possible stormwater management designs, to ensure the required post-development 
runoff rates and quality controls are met. 

All of the above will be done in accordance with accepted engineering practices and as per the 
City of Burlington and the Region of Halton Standards. 

  





EXIT

AI
R 

SH
AF

T

LOADING
3.5M X 9.5M

AMENITY
2248sf

MAIL

AMENITY
2122 sf

LOBBY
1025sf

3.3
M 

W
AL

KW
AY

2.5M EXISTING WALKWAY

BI
KE

S
Ground Floor
Area: 1230 sm

ELECTRICAL

MOVE

AMENITY

GUEST
542 sf

2919 sf

345 sf

6.20 6.20 6.20 6.20

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

6.0
0

OU
TL

IN
E 

OF
 B

UI
LD

IN
G 

AB
OV

E

OU
TL

IN
E 

OF
 U

ND
ER

GR
OU

ND
 P

AR
KI

NG
 B

EL
OW

OU
TL

IN
E 

OF
 B

UI
LD

IN
G 

AB
OV

E

5.24

EXIT

GUEST
542 sf

BI
KE

S

RAMP DN

BI
KE

S

OUTDOOR
PATIO

AIR SHAFT

38 Cubic M. Water
Storage Tank

Below

EXIT

TREE PROTECTION - SOLID
HOARDING, REFER TO TREE
PRESERVATION PLAN

EXISTING TREE TO BE
PRESERVED, REFER TO TREE
PRESERVATION PLAN

EXISTING TREE TO BE
REMOVED, REFER TO TREE
PRESERVATION PLAN

EXISTING TREE TO BE
REMOVED, REFER TO
TREE PRESERVATION
PLAN

EXISTING TREE TO BE
REMOVED, REFER TO TREE

PRESERVATION PLAN

EXISTING TREE TO BE
REMOVED, REFER TO TREE

PRESERVATION PLAN

EXISTING TREE TO BE
PRESERVED, REFER TO TREE

PRESERVATION PLAN

TREE PROTECTION - SOLID

HOARDING, REFER TO TREE

PRESERVATION PLAN

TREE PROTECTION -
EXPLORATORY TRENCH, REFER TO

TREE PRESERVATION PLAN

6.10

6.00

25.00

71
.82

10
.58

3.1
0

8.6
7

2.5
5

4.1
3

9.38 4.97 4.35 4.80

1.46

8.80

6.10 4.10 2.92

17
.90

19
.40

4.00

4.08

10
.77

9.6
3

6.57
8.41

4.66

2.82

6.00

6.00

6.00
16.00

4.50

4.50

7.96

83.1683.16

82.62
82.62

82.79
82.79

83
.20

 

83
.10

 

83
.20

 
83

.20
 

83
.05

 

83
.20

 

83
.20

 

83
.20

 

83
.20

 

83
.20

 

83
.20

 

83
.20

 

83
.27

 

83
.10

T/
C

 
82

.95
B/

C
 

82
.95

B/
C

 

83
.10

T/
C

 

82
.89

 

83
.07

T/
C

 

82
.92

B/
C

 

82
.86

 

83.23
83.23

83
.23

83
.23

83
.26

83
.26

83
.46

83
.46

83
.20

 

83
.20

 

83
.18

 

83
.50

 
83

.30
 

83
.02

83
.02

1.0%

1.0%

1.0%

2.0%

8.0
%

82.7682.76

83.10 

7.0
%

80
.05

 

83
.20

 

83
.05

 

83
.05

 

83
.20

 

83
.20

 

83
.20

B/
C

 83
.35

T/
C

 
82

.92
B/

C
 

83
.06

T/
C

 

83
.00

 
83

.08
 

83
.13

 

83
.02

B/
C

 

83
.17

T/
C

 
83

.10
B/

C
 

83
.25

T/
C

 
83

.15
B/

C
 

83
.30

T/
C

 
82

.96
B/

C
 

83
.11

T/
C

 

82
.99

 

83.14T/C
 

82.99B/C

 

83
.17

T/
C

 
83

.02
B/

C
 

4.0%

2.6
%

83
.35

 

83
.16

T/
C

 

83
.01

B/
C

 
83

.20
T/

C
 83

.05
B/

C
 

83
.15

 

0.9%

1.1
%

0.7
%

0.5
%

1.7
%

0.5
%

83
.05

 

83
.81

T/
W

 
83

.66
T/

W
 

83.37
83.37

83.20
83.20

83.15
83.15

2.0
%

83.02 

82.61 

6.0
%

4.5
%

82
.82

 

0.2
%

83.07 

82.74
 

5.0%

3.6% 4.4%

4.1%

0.4
%

0.5
%

82
.97

 
0.3

%
0.8

%
1.0

%

83.05 

4.2
%

1.2%

3.6
%

2.9%

83.17 

83.35 
83.35 

83
.20

 

1.2
%

83.12
 

1.3%

1.0%

1.0%

83.35
 83.35 

83
.35

 

0+000

0+022

MAIN
ENTRANCE

LINE OF SECOND
FLOOR ABOVE

S I T E  S T A T I S T I C S 

SITE AREA: 0.28 HA  (2,863.19 sm)
PROPOSED USE: Multi - Residential

UNIT COUNT

AREA CALCULATION

AREA BREAK DOWN PER FLOOR

1,230Ground Floor
Second Floor

TOTAL AREA ABOVE GRADE:

Third Floor
Forth Floor

AREA (SQ.M) AREA (SQ.FT)

Fifth Floor
Sixth Floor
Seventh Floor
Eighth Floor
Ninth Floor
Tenth Floor
Eleventh Floor

P1
P2
P3

1,507

866
866

15,018

2,540
2,540

2,540

TOTAL AREA BELOW GRADE: 7,620

13,240
16,220

9,322
9,322

161,644
27,287
27,287
27,287
81,861

UNIT BREAK DOWN PER FLOOR

Ground Floor
Second Floor

TOTAL UNITS:

Third Floor
Forth Floor
Fifth Floor
Sixth Floor
Seventh Floor
Eighth Floor
Ninth Floor
Tenth Floor
Eleventh Floor

1 BED 1 BED + D 2 BED 3 BED TOTAL

PERCENTAGE:

- - - - -
3 7 4 3 17

7
7
7
7
7
7
7

3
3

-
-

4
4

1
2

8
9

30 56 40 27 153
100%17%26%37%20%

STOREYS: 11 Storeys
UNITS 153 Units
PARKING: 164 Cars
RATIO: 1.17

1,507
1,507
1,507
1,507
1,507
1,507
1,507

16,220
16,220
16,220
16,220
16,220
16,220
16,220

3
3
3
3
3
3
3

17
17
17
17
17
17
17

4 3
4 3
4 3
4 3
4 3
4 3
4 3

AI
R 

SH
AF

T

EXIT

LOADING
3.5M X 9.5M

AMENITY
2248sf

MAIL

AMENITY
2122 sf

LOBBY
1025sf

1.8
M 

W
AL

KW
AY

2.5M EXISTING WALKWAY

BI
KE

S

ELECTRICAL

MOVE

AMENITY

GUEST
542 sf

2919 sf

345 sf
OU

TL
IN

E 
OF

 U
ND

ER
GR

OU
ND

 P
AR

KI
NG

 B
EL

OW

OU
TL

IN
E 

OF
 B

UI
LD

IN
G 

AB
OV

E

EXIT

GUEST
542 sf

BI
KE

S

RAMP DN

BI
KE

S

OU
TD

OO
R

PA
TI

O

AIR SHAFT

38 Cubic M. Water
Storage Tank

Below

EXIT

MAPLE AVE

ME
CH

PE
NT

HO
US

E

11
TH

 F
LO

OR
RO

OF

10
TH

FL
OO

R
OU

TD
OO

R
AM

EN
IT

Y

ROOF PLAN - 1:200 SITE PLAN SHOWING GROUND FLOOR - 1:200 FILE NO.

SHEET NO:

DATE:

SHEET TITLE:

CHECKED:

PROJECT NO.

DRAWN:

SCALE:

PROJECT:

CLIENT:

Better Life 
Retirement
Residence Inc. 

441 Maple Street

C6075

msai

ms

Nov, '18

Burlington, ON

SP1

Proposed Site Plan

1:200



 
 
 

GHD | Functional Servicing and Stormwater Management Report, 441 Maple Avenue | 11180500 (1) | Page 4 

3. Grading 

The property has a high elevation located towards the middle which splits the drainage into two 
catchments: one to the south (Maple Avenue) and the other to the north which will drain to other 
lands owned by the Client. 

The existing overland fall of the land varies between 0.3 m and 0.75 m. The maximum slope is 
approximately 0.5 percent. It is proposed to maintain the existing grading as much as possible. 
Stormwater runoff will be collected and directed southward towards Maple Avenue. 

All existing elevations surrounding the property have been maintained. In addition, the proposed 
grading design [Site Grading Plan (SG-1)] ensures that no negative impacts will occur to the 
neighbouring properties. 

4. Water Servicing 

The water distribution approach for the proposed development follows the latest Region of Halton 
design requirements and connects to the existing watermain located on Maple Avenue. On the west 
side of the Site adjacent to Maple Avenue a new 200 mm fire connection to the existing 300 mm 
watermain is proposed. A 150 mm ø domestic line will connect to this fire line. These two new fire 
and domestic connections will service the proposed development. The existing water service is 
shown to be removed to the property line and then abandoned as per Region of Halton standards. 

Further details of the water connections are shown in the ‘Site Servicing Plan SS-1’. 

The fire line will be connected to the sprinkler mechanical room located within the proposed building 
underground structure adjacent to Maple Avenue Road. 

4.1 Calculation of Domestic Demand 

The domestic water demand for the site has been calculated as per the Region’s 2017 Water and 
Wastewater Linear Design Manual where the water consumption rate is specified as 
275 L/capita/day. 

The estimated domestic demand for the proposed development has been determined as follows: 

Total number of people = 230 from Appendix C (using 2017 Development Change Background 
Study) 

Average Day Flow = 275 ℓ/cap/day x 230 persons = 0.7 L/s per Region and MOE Standards 

Maximum Day Flow = 2.25 x Average Day = 1.6 L/s 

Peaking Factor = 4.0 from Appendix C per Calculations 

Peak Hour Flow = 4.00 x Average Day = 2.9 L/s 
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4.2 Calculation of Fire Demand 

Based on the proposed site plan, the 11-storey residential building will have protected openings (as 
defined by the Fire Underwriters Survey). It is also assumed that the proposed building will be 
constructed with fire resistive material. Given the above, the estimated fire flow required is given by 
the following formula (as based on the Fire Underwriters Survey): 

F = 220 * C * A^0.5 

For a building with non-combustible construction, C = 0.8. 

For fire resistive buildings with adequately protected vertical openings, ‘A’ is taken as the area of the 
largest floor plus 25 percent of each of the two immediately adjoining floors. 

As such, A = 2,157 m2 

Therefore, F = 8,000 L/min 

As development will have a non-combustible occupancy, the fire flow can be reduced by 25 percent; 
thus, F = 6,000 L/min. 

The development will be equipped with an automatic sprinkler system, so the fire flow may be 
reduced by 30 percent or 1,800 L/min. 

Finally, the fire flow will be increased by 45 percent due to exposure to structures on three sides of 
the building, one between 3.1–10 m, another between 10.1–20 m, and the last between 20.1–30 m. 

Thus, F = 6,900 L/min 

Fire demand has been rounded to the nearest 1,000 L/min as per Fire Underwriters Survey (FUS), 
thus total fire demand is F = 7,000 L/min 

Our calculations are included in Appendix B at the back of this report. 

There is a new 300 mm ø watermain installed on Maple Avenue. It is believed that the additional 
increase in water demand for the fire protection of the larger proposed 11-storey building can be 
easily accommodated by this new 300 mm ø watermain. The need for a hydrant flow test to verify 
pressures is still to be determined through discussions with the Region of Halton. 

5. Sanitary Servicing 

5.1 Existing Conditions 

As shown in the Site Servicing Plan (SS-1) located at the back of the report, an existing 825 mm ø 
sanitary trunk sewer is located on Maple Avenue adjacent to the Site. The sanitary trunk sewer 
currently conveys sewage southerly along Maple Avenue toward Lakeshore Road. 

Record drawings show the existing sanitary service connecting to the existing 825 mm ø sanitary 
trunk sewer on Maple Avenue as shown in Site Servicing Plan (SS-1). The diameter of the existing 
sanitary sewer is unknown at this time. 
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After reviewing the existing demands from the current development using the Regional Municipality 
of Halton’s Water and Wastewater Linear Design Manual, the proposed peak sewage flows were 
calculated. Below is the existing calculated flow from the site: 

 0.41 L/s peak sanitary flow to the Maple Avenue trunk sewer. 

Refer to Appendix C for the sanitary flow calculations of existing site. 

5.2 Proposed Conditions 

The proposed sanitary service connection for the proposed 11-storey building is intended to connect 
to the existing 825 mm ø trunk sewer along Maple Avenue as shown in Site Servicing Plan (SS-1). 
The domestic flow for the overall development was calculated for an equivalent population of 
230 people. Below is the calculated peak flow for the proposed development: 

 3.10 L/s peak sanitary flow to the Maple Avenue trunk sewer. 

Refer to Appendix C for the sanitary flow calculations. 

Therefore, based on the completed sanitary calculations, an overall theoretical post-development 
peak flow increase of 2.7 L/s will be added into the 825 mm ø sanitary trunk sewer. We believe that 
the increased flow of 2.7 L/s to the trunk sewer will have a negligible effect to the capacity of existing 
infrastructure. 

The post-development peak sanitary sewage flow is larger than pre-development and a new 
250 mm ø sanitary service lateral connection is proposed and will be installed per Region’s 
standards. 

6. Storm Servicing 

6.1 Storm Quantity Control Criteria 

6.1.1 Storm Criteria 

As per the Pre-Consultation Meeting Notes (Appendix E) dated March 14, 2018, City of Burlington, 
Mr. Umar Malik provided Stormwater Management criteria which can be summarized as follows: 

 Enhanced Quality Control achieving 80 percent Total Suspended Solids Removal. OGS units 
providing 80 percent TSS removal will be credited at 50 percent. A treatment train approach is to 
be utilized. 

 Quantity Control – post-development flows to be controlled to pre-development flow levels by 
providing on site storage for all storm events from the 2-year through to 100-year storm event. 
Confirm capacity of receiving system. 

 Clearly show the overland flow route to ensure existing drainage patterns are maintained. No 
surface ponding in accessible parking spaces, and no surface ponding in a 5-year storm. 

 Confirm if permanent dewatering is required for underground parking – and incorporate into 
design. 
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• Low Impact Development Stormwater Management techniques (CVC/TRCA LID guidelines) are 
encouraged. 

• Landscape areas over underground parking will be considered 0.9 runoff coefficient. 

6.1.2 Peak Flow Control 

Rational Method is used to calculate the flow rates. All post-development peak flows for design 
storms ranging from 2-year to 100-year design storm events will be controlled to the 2-year 
pre-development release rate of 46 L/s to Maple Avenue municipal 1050 mm ø storm sewer. 

The existing receiving storm sewer capacity will be verified upon receipt of design sheets and/or 
other information from the City of Burlington. 

The runoff will be collected by surface area drains and conveyed by a series of storm sewers and 
internal piping to the underground parking garage which will then be conveyed to a 38 m3 storage 
tank. The outflows will be controlled by a 100 mm ø orifice tube which will control the release rate to 
a maximum of 46 L/s. 

The proposed access road will be used to convey overland flows. The runoff greater than 100-year 
storm event will be directed to Maple Avenue. 

Please refer to Appendix D for design calculations, and rear pockets for Servicing and Grading 
Plans. 
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6.2 Water Retention/Balance 

The existing site has 382 m2 area covered by grass & trees. Under the post-development conditions, 
1011 m2 of vegetated landscaping area will be created to intercept the first 5 mm of rainfall. In 
addition, the collected rainwater from 552 m2 of rooftop area will be stored for irrigation. A cistern will 
be placed at the rooftop for this seasonal use. The harvested rainwater can feed the distribution 
system by gravity. 

Currently the 5 mm storm event contributes 10.3 m3 runoff from the site. With the rooftop storage the 
runoff will be reduced to 5.5 m3. 

Please refer to Appendix D for Water Balance calculations. 

6.3 Stormwater Quality 

The SWM water quality criteria required for this site is an ‘Enhanced’ level of protection achieving 
80 percent Total Suspended Solids Removal. 

A treatment train approach has been proposed to treat runoff. Landscaping areas on the rooftop and 
ground level will provide infiltration, transpiration, plant metabolism and attenuation for runoff. A 
filtering medium, such as a roof drain filter will also improve stormwater quality. 

Lastly, an on-line Jellyfish Filter unit (Model JF6-3-1-L1) will be installed downstream of the 
stormwater detention storage tank and upstream of the control manhole (MH2). This device has 
been sized to provide 89 percent TSS removal. 

Please refer to Servicing Drawing SS-1, Jellyfish Sizing Report and ETV Verification Statement in 
Appendix D. 

6.4 Erosion and Sediment Control 

Sediment and erosion control measures will be implemented as follows: 

• Sediment control fence to be installed around construction area prior to commencement of any 
activities on the site. 

• Mud-mats to be installed and maintained at all construction entrances. 

• Sediment traps to be installed at all catchbasin and catchbasin manhole locations upon 
completion of servicing, or as directed by the engineer. 

All construction vehicles shall leave the site at the designated exit points provided with an approved 
mud-mat. 

Regular inspection and maintenance of the erosion and sediment control measures are required 
before and after big rainfall events per Erosion and Sediment Control Inspection Guide (2008) 
prepared by the Greater Golden Horseshoe Area Conservation Authority. An erosion and Sediment 
Control Plan will be provided with the detailed design submission. 
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6.5 Groundwater 

With the construction of a 3-storey parking garage the building will come into contact with the 
groundwater table. During the detailed design stage an analysis of the groundwater flow will be 
completed. The Owner, architect, hydrologist, and structural engineer will need to evaluate the 
feasibility of surrounding the structure with a watertight membrane so as to minimize pumping of the 
groundwater. If the soil permeability is such that the groundwater flow is very low standard sump 
pumps may suffice and only a minor watertight membrane would be needed. The quality and 
quantity of the groundwater flow is to be determined prior to the submission of the detailed design 
drawings and reports. 
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CALCULATIONS
Prepared by Muhammad Paracha

Project Name 441 Malple Ave

Project No. 11180500

Subject Water Demand Calculations

Flows (L/d) Flows (L/s) Flows (L/d) Flows (L/s) Flows (L/d) Flows (L/s)

Residential‐Demand 0.27 230 63,214                                                  0.7 142,231                1.6 252,856        2.9

Water Demands

residential 275.0 L/cap/d Apartment less than 2 bdrm 1.329

max. day factor 2.25                Apartment less than 2 bdrm 1.725

peak hour factor  4.00                Residential As per Region’s 2017 Development Charges Background

 Study (2017 DC Background Study) Page 124 Table A‐4 (Column 2)

Peak Hour Flows< Max. Day Flows +Fire Flow
Total System Demand (appartment)=Max. Day Flows+ Fire Flow= 118.3 L/s

Units Population / unit Total Population

I bdrm and 1 bdrm + den 86 1.329 114

2 bdrm and 3 bdrm 67 1.725 116
Total 153 230

Maximum Day Peak Hour
PopulationArea (ha)

Average Day

Oakville Hospital FSR Appendix D



CALCULATIONS
Prepared by Muhammad Paracha

Project Name 441 Maple Ave
Project No. 11180500
Subject Water Demand Calculations

11-Storey Residential Development
As per Fire Underwriter's Survey Guidelines

PROJ: 441 Maple Ave DATE CREATED:     Aug/1/2018
JOB#: 11180500 DATE PRINTED: Oct/3/2018

C Coefficient related to type of construction [yes/no]

 Wood frame 1.5  
 Ordinary construction 1
 Non-combustible construction yes 0.8
 Fire resistive construction (< 2 hrs) 0.7
 Fire resistive construction (> 2 hrs) 0.6
 Interpolation (Using FUS Tables)

Assumes Vertical Openings & Exterior Vertical
Communications Are Properly Protected
(One Hour Rating)

A Area of structure considered (m2) 2,157 <==> 23,218 ft2
(All floors excluding Basement, under 2-Storeys)

F Required fire flow (L/min)
F = 220 C (A)0.5 8,000 L/min

Occupancy hazard reduction of surcharge [yes/no]

 Non-combustible yes -25%
 Limited combustible -15%
 Combustible 0%
 Free burning 15%
 Rapid burning 25%

6,000 L/min

Sprinkler Reduction
 Non-combustible - Fire Resistive (3) yes 30% 1,800 L/min

Exposure surcharge (cumulative (%), 4 side [yes/no]

0 - 3 m  25%
3.1 - 10 m yes 20% 1 side 20%
10.1 - 20 m yes 15% 1 side 15%
20.1 - 30 m yes 10% 1 side 10%
30.1- 45 m 5%

Cumulative Total 45%

2,700 L/min

REQUIRED FIRE FLOW [(1)  - (2)  + (3) ] 7,000 L/min
(2,000 L/min < Fire Flow < 45,000 L/min) or 116.67 L/s

or 1,849 USGPM

Oakville Hospital FSR Appendix D



Region of Halton   2017 DC Background Study 

A1-9 

2017-2026 2017-2031 2017-2031 2017-2031

Residential Unit Category
(General
Services) 

(Hard Services)2 (Built Boundary) (Greenfield)

Single Family and Semi-Detached 3.497 3.520 3.516 3.520

Multiples 3

Multiples- Less Than 3 Bedrooms 1.952 2.044 2.027 2.054
Multiples - 3 or More Bedrooms 2.637 2.813 2.789 2.825

Apartments
Apartments - Less than 2 Bedrooms 1.278 1.329 1.328 1.333
Apartments - 2 or More Bedrooms 1.673 1.725 1.724 1.730

Special Care or Special Need 1.100 1.100 1.100 1.100

2. Hard services refer to roads and police.

3. Multiples are defined as townhomes and apartments in duplexes.

Table A-4
Halton Region 2017 Development Charge Study

Housing Occupancy Rates By Dwelling Type in New Units (PPU) 1

Region-Wide Area Specific

1. Forecast occupancy rates (Persons Per Unit) by unit category and number of bedrooms are based on 2011 Statistics Canada 
custom tabulation provided by dwelling type and dwelling age.
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Project: 441 Maple Ave

Project No: 11180500

Date: October/03/2018

441 Maple Ave ‐ Existing Sanitary Flow

A. Better Living Retirement Residence to Maple Ave  =  0.27 ha

Used Criteria for Hospitals 

93 beds in total ‐ (4 person per bed)  372 people

Average Sewage Flow / bed    = 1.1 m3/s

Flow 102.3 m3/s

0.10 L/s

Peaking Factor (commercial) 3.23

Infiltration =  0.000286 m3/ha/s

0.00007722 m3/s

0.08 L/s

Peak Sewage Flow =  0.33 L/s

Peak + Infiltration Flow =  0.41 L/s

Total Flow to Maple Ave. = 0.41 L/s

Page1 11/8/2018



Project: 441 Maple Ave

Project No: 11180500

Date: October/03/2018

441 Maple Ave ‐ Proposed Sanitary Flow

A. 11‐storey Residential Development to Maple Ave  =  0.27 ha

Based on 2.7 persons per unit (163 units proposed)

Total Population = 230

Residential Average Flow     = 0.275 m3/cap/d

Flow 0.73 L/s

Peaking Factor =  4.13

Infiltration =  0.000286 m3/ha/s

0.00007722 m3/s

0.08 L/s

Peak Sewage Flow =  3.02 L/s

Peak + Infiltration Flow =  3.10 L/s

Total Flow to Maple Ave. =  3.10 L/s

1.329

1.725

As per Region’s 2017 Development Charges Background

 Study (2017 DC Background Study) Page 124 Table A‐4 (Column 2)

     Units Population / Unit                 Total Population

1 bdrm and 1 bdrm plus den    86 1.329                                                    114

2 bdrm and 3 bdrm                     67 1.725                                                    116

Total                                            153 230

Apartment less than 2 bdrm

Apartment less than 2 bdrm

Page1 12/6/2018



Region of Halton   2017 DC Background Study 

A1-9 

2017-2026 2017-2031 2017-2031 2017-2031

Residential Unit Category
(General 
Services) 

(Hard Services)2 (Built Boundary) (Greenfield)

Single Family and Semi-Detached 3.497 3.520 3.516 3.520

Multiples 3

Multiples- Less Than 3 Bedrooms 1.952 2.044 2.027 2.054
Multiples - 3 or More Bedrooms 2.637 2.813 2.789 2.825

Apartments
Apartments - Less than 2 Bedrooms 1.278 1.329 1.328 1.333
Apartments - 2 or More Bedrooms 1.673 1.725 1.724 1.730

Special Care or Special Need 1.100 1.100 1.100 1.100

2. Hard services refer to roads and police.

3. Multiples are defined as townhomes and apartments in duplexes.

Table A-4
Halton Region 2017 Development Charge Study

Housing Occupancy Rates By Dwelling Type in New Units (PPU) 1 

Region-Wide Area Specific

1. Forecast occupancy rates (Persons Per Unit) by unit category and number of bedrooms are based on 2011 Statistics Canada 
custom tabulation provided by dwelling type and dwelling age.
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11/8/2018

Project Name: 441 Maple Ave., Burlington
Project No.: 11180500
Description: Pre-development Uncontrolled Release Rate

Utilizing the Modified Rational Method, the post-development flow rates can be determined:

Q = CCa I A where,

Q = Flow rate (cms)
C = Runoff Coefficient

Ca = Antecedent Precipitation Factor , Ca value are listed below
1 to 10 year storm Ca=1.00
25 year storm Ca=1.10
50 year storm Ca=1.20
100 year storm Ca=1.25

I = Intensity (mm/hr)
A = Area (ha)

The Intensity for: The City of Burlington can be calculated as:

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
a = 592.60 697.40 798.50 926.90 1019.40 1114.20
b = 6.00 5.00 5.00 5.00 5.00 5.00
c = 0.780 0.764 0.763 0.762 0.761 0.761
t = 10.00 10.00 10.00 10.00 10.00 10.00

68.2 88.1 101.1 117.7 129.8 141.9

Based on the exisiting land use the pre-development flow rates are:

Area ID Area Description Area, A (ha)
Runoff 

Coefficient, C 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

101A Building & Pavement 0.142 0.90 0.13 0.024 0.031 0.036 0.042 0.046 0.051
101B Landscape 0.028 0.30 0.01 0.002 0.002 0.002 0.003 0.003 0.003
102A Building & Pavement 0.114 0.90 0.10 0.019 0.025 0.029 0.034 0.037 0.041
102B Landscape 0.011 0.30 0.00 0.001 0.001 0.001 0.001 0.001 0.001

0.295 0.82 0.24 0.046 0.059 0.068 0.079 0.087 0.096

Time of Concentration (min)

Flow Rate, Q (m3/s)

Total

I = a / (b + t)^c, where Intensity (mm/hr)

Constant
Constant
Constant
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Project Name: 441 Maple Ave., Burlington
Project No.: 11180500
Description: Post-development Uncontrolled Release Rate

Utilizing the Modified Rational Method, the post-development flow rates can be determined:

Q = CCa I A where,

Q = Flow rate (cms)
C = Runoff Coefficient

Ca = Antecedent Precipitation Factor , Ca value are listed below
1 to 10 year storm Ca=1.00
25 year storm Ca=1.10
50 year storm Ca=1.20
100 year storm Ca=1.25

I = Intensity (mm/hr)
A = Area (ha)

The Intensity for: The City of Burlington can be calculated as:

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
a = 592.60 697.40 798.50 926.90 1019.40 1114.20
b = 6.00 5.00 5.00 5.00 5.00 5.00
c = 0.780 0.764 0.763 0.762 0.761 0.761
t = 10.00 10.00 10.00 10.00 10.00 10.00

68.2 88.1 101.1 117.7 129.8 141.9

Based on the proposed land use the post-development uncontrolled flow rates are:

Area ID Area Description
Area, A 

(ha)
Runoff 

Coefficient, C 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

200A Building, Pavement & Landscape* 0.306 0.90 0.28 0.052 0.067 0.077 0.090 0.099 0.109
200B Landscape 0.009 0.30 0.00 0.000 0.001 0.001 0.001 0.001 0.001

0.315 0.87 0.28 0.053 0.068 0.078 0.091 0.100 0.110

Note: Landscape areas within 200A & 201A over underground parking garage are considered as 0.9 runoff coefficient.

Time of Concentration (min)

Flow Rate, Q (m3/s)

Total

I = a / (b + t)^c, where Intensity (mm/hr)

Constant
Constant
Constant
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Project Name: 441 Maple Ave., Burlington
Project No.: 11180500
Description: Tank Storage

Catchment IDs = 200 & 201
Time of Concentration (tc) = 10 minutes

Time Step (t1) = 5 minutes
Runoff Coefficient (C) = 0.87

Catchment Area (A) = 0.315 ha

Release Rate (Qo) = 0.046 m3/s

Time Intensity Runoff Storage Rate Required Storage
t = tc + t1 I = a/(tc+b)c Q = C I A Qs = Q - Qo S = Qs t
(minutes) (mm/hr) (m3/s) (m3/s) (m3)

10 141.9 0.109 0.063 37.6
15 114.0 0.087 0.041 37.2
20 96.2 0.074 0.028 33.2
25 83.7 0.064 0.018 27.3
30 74.5 0.057 0.011 19.9

Required Storage = 37.6 m3

100 Year Rainfall Event



Surface Type Area (m2) IA (mm) Volume Abstracted (m3) 5 mm Volume (m3) Water Balance (m3)
Soft/Pervious Landscaping 382 0.005 1.9 1.9 0.0

Impervious Surface 2568 0.001 2.6 12.8 10.3
Total 2950 - 4.5 14.8 10.3

Surface Type Area (m2) IA (mm) Volume Abstracted (m3) 5 mm Volume (m3) Water Balance (m3)
Soft/Pervious Landscaping 1011 0.005 5.1 5.1 0.0

Impervious Surface 1383 0.001 1.4 6.9 5.5
Roof Rainwater Harvesting 556 0.005 2.8 2.8 0.0

Total 2950 - 6.4 12.0 5.5

Notes: 
 1. It is assumed impervious surfaces can abstract 1 mm of rainfall, 
    and soft lanscaping and permeable paving can absorb 5 mm of rainfall.
2.  302 sq.m rooftop landscape area has been included in calculations.

PRE-DEVELOPMENT WATER BALANCE

POST-DEVELOPMENT WATER BALANCE



Project Name: 441 Maple Ave., Burlington
Project No.: 11180500
Description: Orifice Tube Size Calculation

 ORIFICE TUBE EQUATION

COEFFICIENT 0.8

ORIFICE DIAMETER (mm) 100 <----------- ENTER

AREA OF ORIFICE (sq.m.) 0.00785398
TOP of WATER LEVEL - m 83.050 <----------- ENTER
ORIFICE INVERT - m 80.270 <----------- ENTER
Orifice c/l - m 80.3200
HEAD (H)-m 2.7300

CAPACITY (Q) 45.98 lps
Velocity 5.85

ALLOWABLE (Q) 46.00 lps

Q=CdAo(2gH)^0.5



3 1 1.8 17.7 131 Yes 199

Jellyfish Filter Sizing Report

Project Information
Date Friday, November 02, 2018
Project Name 441 Maple Ave

Jellyfish Filter System Recommendation
The Jellyfish Filter model JF6-3-1-L1 is recommended to meet the water quality objective by treating a 
flow of 17.7 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 
18 years of TORONTO CENTRAL rainfall data for this site.  This Jellyfish Model has a Peak Flow 
Capacity of 131 L/s. This model has a sediment capacity of 199 kg, which meets or exceeds the 
estimated average annual sediment load.

Number of 
High-Flo 

Cartridges

Number of 
Draindown 
Cartridges

Manhole 
Diameter 

(m)

Peak 
Capacity 

(L/s)

Project Number
Location Burlington

Jellyfish Filter Design Overview
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.

Treatment 
Flow Rate 

(L/s)

Sediment 
Capacity 

(kg)
Jellyfish Model

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

JF6-3-1-L1

Bypass 
MAW

The Jellyfish Filter System
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. 

Maintenance
Regular scheduled maintenance is necessary to assure proper functioning of the Jellyfish Filter. The 
maintenance inverval is designed to be a minimum of 12 months, but this will vary significantly with on-
line desings based on storm event conditions, 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.
Please see www.ImbriumSystems.com  for more information.

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

ON-LINE



�

�

� 90% Total Copper, 81% Total Lead, 70% Total Zinc
�

� Free oil, Floatable trash and debris

�

�

�

Performance
Jellyfish efficiently captures a high level of Stormwater pollutants, including:

89% of the total suspended solids (TSS) load, including particles less than 5 microns
59% TP removal & 51% TN removal

Jellyfish Filter Treatment Functions

Pre-treatment and Membrane Filtration

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

Particulate-bound pollutants such as nutrients, toxic metals, hydrocarbons and bacteria

Field Proven Peformance
The Jellyfish filter has been field tested on an urban site with 25 TARP qualifying rain events and field 
monitored according to the TARP field test protocol, demonstrating:

A median TSS removal efficiency of 89%, and a median SSC removal of 99%;
The ability to capture fine particles as indicated by an effluent d50 median of 3 microns for 
all monitotred storm events, and a median effluent turbidity of 5 NTUs;
A median Total Phosphorus removal of 59%, and a median Total Nitrogen removal of 51%.



Name:
State:
ID:
Record:

Co-ords:

Peak Flow

* Indicates that sediment loading is the limiting parameter in the sizing of this Jellyfish system.

JF4-1-1-L0 1 1 No 0 1.2 2313 0.34 379 7.6 85
JF4-1-1-L1 1 1 Yes 1 1.2 2661 0.34 379 7.6 85
JF4-2-1-L0 2 1 No 0 1.2 2313 0.34 379 12.6 142
JF4-2-1-L1 2 1 Yes 1 1.2 2661 0.34 379 12.6 142
JF6-3-1-L0 3 1 No 0 1.8 5205 0.79 848 17.7 199
JF6-3-1-L1 3 1 Yes 1 1.8 6003 0.79 848 17.7 199
JF6-4-1-L0 4 1 No 0 1.8 5205 0.79 848 22.7 256
JF6-4-1-L1 4 1 Yes 1 1.8 6003 0.79 848 22.7 256
JF6-5-1-L0 5 1 No 0 1.8 5205 0.79 848 27.8 313
JF6-5-1-L1 5 1 Yes 1 1.8 6003 0.79 848 27.8 313
JF6-6-1-L0 6 1 No 0 1.8 5205 0.79 848 28.6 370
JF6-6-1-L1 6 1 Yes 1 1.8 6003 0.79 848 28.6 370
JF8-6-2-L0 6 2 No 0 2.4 9252 1.42 1469 35.3 398
JF8-6-2-L1 6 2 Yes 1 2.4 10675 1.42 1469 35.3 398
JF8-7-2-L0 7 2 No 0 2.4 9252 1.42 1469 40.4 455
JF8-7-2-L1 7 2 Yes 1 2.4 10675 1.42 1469 40.4 455
JF8-8-2-L0 8 2 No 0 2.4 9252 1.42 1469 45.4 512
JF8-8-2-L1 8 2 Yes 1 2.4 10675 1.42 1469 45.4 512
JF8-9-2-L0 9 2 No 0 2.4 9252 1.42 1469 50.5 569
JF8-9-2-L1 9 2 Yes 1 2.4 10675 1.42 1469 50.5 569
JF8-10-2-L0 10 2 No 0 2.4 9252 1.42 1469 50.5 626
JF8-10-2-L1 10 2 Yes 1 2.4 10675 1.42 1469 50.5 626
JF10-11-3-L0 11 3 No 0 3.0 14456 2.21 2302 63.1 711
JF10-11-3-L1 11 3 Yes 1 3.0 16678 2.21 2302 63.1 711
JF10-12-3-L0 12 3 No 0 3.0 14456 2.21 2302 68.2 768
JF10-12-3-L1 12 3 Yes 1 3.0 16678 2.21 2302 68.2 768
JF10-12-4-L0 12 4 No 0 3.0 14456 2.21 2302 70.7 796
JF10-12-4-L1 12 4 Yes 1 3.0 16678 2.21 2302 70.7 796

The flow which must pass through the unit, includes 
treatment flow

46 L/s

Jellyfish 
Model

Sediment 
Capacity 

(kg)

Bypass 
MAW

Addt'l 
Sump (ft)

Project Information Rainfall

Project Number: 100
Location: Burlington 1982 to 1999

Date: Friday, November 02, 2018 TORONTO CENTRAL
Project Name: 441 Maple Ave ON

Phone #: Imperviousness: 77.2%

Notes Upstream Detention

Designer Information 45°30'N, 90°30'W

Company: GHD Drainage Area
Contact: Alecia Hu Total Area: 0.316 ha

Flow 
Loading

90% of the Average Annual Runoff based on 18 years 
of TORONTO CENTRAL rainfall data:

7.7 L/s

Sediment 
Loading

Treating 90% of the average annual runoff volume, 
1468 m³, with a suspended sediment concentration of 
100 mg/L.

147 kg*

Peak Release Rate: n/a
Pretreatment Credit: n/a

Design System Requirements

Treatment 
Flow Rate 

(L/s)

Recommendation
The Jellyfish Filter model JF6-3-1-L1 is recommended to meet the water quality objective by treating a 
flow of 17.7 L/s, which meets or exceeds 90% of the average annual rainfall runoff volume based on 
18 years of TORONTO CENTRAL rainfall data for this site.  This Jellyfish Model has a Peak Flow 
Capacity of 131 L/s. This model has a sediment capacity of 199 kg, which meets or exceeds the 
estimated average annual sediment load.

Number of 
High-Flo 

Cartridges

Number of 
Draindown 
Cartridges

Manhole 
Diameter 

(m)

Wet Vol 
Below Deck 

(L)

Sump 
Storage 

(m³)

Oil 
Capacity 

(L)



JF10-13-4-L0 13 4 No 0 3.0 14456 2.21 2302 75.7 853
JF10-13-4-L1 13 4 Yes 1 3.0 16678 2.21 2302 75.7 853
JF10-14-4-L0 14 4 No 0 3.0 14456 2.21 2302 78.9 910
JF10-14-4-L1 14 4 Yes 1 3.0 16678 2.21 2302 78.9 910
JF10-15-4-L0 15 4 No 0 3.0 14456 2.21 2302 78.9 967
JF10-15-4-L1 15 4 Yes 1 3.0 16678 2.21 2302 78.9 967
JF10-16-4-L0 16 4 No 0 3.0 14456 2.21 2302 78.9 1024
JF10-16-4-L1 16 4 Yes 1 3.0 16678 2.21 2302 78.9 1024
JF10-17-4-L0 17 4 No 0 3.0 14456 2.21 2302 78.9 1081
JF10-17-4-L1 17 4 Yes 1 3.0 16678 2.21 2302 78.9 1081
JF10-18-4-L0 18 4 No 0 3.0 14456 2.21 2302 78.9 1138
JF10-18-4-L1 18 4 Yes 1 3.0 16678 2.21 2302 78.9 1138
JF10-19-4-L0 19 4 No 0 3.0 14456 2.21 2302 78.9 1195
JF10-19-4-L1 19 4 Yes 1 3.0 16678 2.21 2302 78.9 1195
JF12-20-5-L0 20 5 No 0 3.6 20820 3.2 2771 113.6 1280
JF12-20-5-L1 20 5 Yes 1 3.6 24012 3.2 2771 113.6 1280
JF12-21-5-L0 21 5 No 0 3.6 20820 3.2 2771 113.7 1337
JF12-21-5-L1 21 5 Yes 1 3.6 24012 3.2 2771 113.7 1337
JF12-22-5-L0 22 5 No 0 3.6 20820 3.2 2771 113.7 1394
JF12-22-5-L1 22 5 Yes 1 3.6 24012 3.2 2771 113.7 1394
JF12-23-5-L0 23 5 No 0 3.6 20820 3.2 2771 113.7 1451
JF12-23-5-L1 23 5 Yes 1 3.6 24012 3.2 2771 113.7 1451
JF12-24-5-L0 24 5 No 0 3.6 20820 3.2 2771 113.7 1508
JF12-24-5-L1 24 5 Yes 1 3.6 24012 3.2 2771 113.7 1508
JF12-25-5-L0 25 5 No 0 3.6 20820 3.2 2771 113.7 1565
JF12-25-5-L1 25 5 Yes 1 3.6 24012 3.2 2771 113.7 1565
JF12-26-5-L0 26 5 No 0 3.6 20820 3.2 2771 113.7 1622
JF12-26-5-L1 26 5 Yes 1 3.6 24012 3.2 2771 113.7 1622
JF12-27-5-L0 27 5 No 0 3.6 20820 3.2 2771 113.7 1679
JF12-27-5-L1 27 5 Yes 1 3.6 24012 3.2 2771 113.7 1679
CDN/Int'l: 1 (800) 565-4801 | US: 1 (888) 279-8826 www.ImbriumSystems.com



Jellyfish Filter Design Notes
�

Jellyfish Filter Typical Online Layout

�

�

�

�

�

�

�

�

�

Typically the Jellyfish Filter is designed in an offline configuration, as all stormwater filter systems will 
perform for a longer duration between required maintenance services when designed and applied in 
off-line configurations. Depending on the design parameters, an optional internal bypass may be 
incorporated into the Jellyfish Filter. However, note that inspection and maintenance frequency should 
be expected to increase above that of an off-line system.  Speak to your local representative for more 
information.

1.8 59º 200 300

The Jellyfish Filter can not accommodate multiple inlet pipes in an on-line configuration. 

Model Diameter (m)
Minimum Angle Inlet 

/ Outlet Pipes
Minimum Inlet Pipe 

Diameter (mm)
Maximum Inlet Pipe 

Diameter (mm)

Typical systems conform to the following pipe orientations:

Typically, 18 inches (457 mm) of driving head is designed into the system, calculated as the difference 
in elevation between the top of the diversion structure weir and the invert of the Jellyfish Filter outlet 
pipe.  Alternative driving head values can be designed as 12 to 24 inches (305 to 610mm) depending 
on specific site requirements, requiring additional sizing and design assistance.  Alternative driving 
head values are only possible with off-line configuration.
Typically, the Jellyfish Filter is designed with the inlet pipe configured 6 inches (150 mm) above the 
outlet invert elevation. 

Outlet pipes to be one size larger than inlet pipes on new projects.  

Jellyfish Filter systems may incorporate grated inlets depending on system configuration. 
For sites with water quality treatment flow rates or mass loadings that exceed the design flow rate of 
the largest standard Jellyfish Filter manhole models, systems can be designed that hydraulically 
connect multiple Jellyfish Filters in series or alternatively Jellyfish vault units can be designed.

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

3.6 40º 300 450

The Jellyfish Filter can be built at all depths of cover generally associated with conventional 
stormwater conveyance systems. For sites that require minimal depth of cover for the stormwater 
infrastructure, the Jellyfish Filter can be applied in a shallow application using a hatch cover. The 
general minimum depth of cover is 36 inches (915 mm) from top of the underslab to outlet invert.
If driving head caclulations account for water elevation during submerged conditions the Jellyfish Filter 
will function effectively under submerged condtions.

2.4 52º 250 375
3.0 48º 300 450

1.2 62º 150 300
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GLOBE Performance Solutions 
Verifies the performance of 

 
 
 

Jellyfish® Filter JF4-2-1 
Developed by Imbrium Systems, Inc.,  

Whitby, Ontario, Canada 
 

 

In accordance with 

ISO 14034:2016 
Environmental management —  

Environmental technology verification (ETV) 
 

 

____________________________________ 
John D. Wiebe, PhD 
Executive Chairman 
GLOBE Performance Solutions 
 
August 3, 2017 
Vancouver, BC, Canada 
 

 

 

Verification Body  
GLOBE Performance Solutions 

404 – 999 Canada Place | Vancouver, B.C | Canada |V6C 3E2 
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Technology description and application 
 

The Jellyfish® Filter is an engineered stormwater quality treatment technology designed to remove a 
variety of stormwater pollutants including floatable trash and debris, oil, coarse and fine suspended 
sediments, and particulate-bound pollutants such as nutrients, heavy metals, and hydrocarbons. The 
Jellyfish Filter combines gravitational pre-treatment (sedimentation and floatation) and membrane 
filtration in a single compact structure. The system utilizes membrane filtration cartridges comprised of 
multiple pleated filter elements (“filtration tentacles”) that provide high filtration surface area with the 
associated advantages of high flow rate, high sediment capacity, and low filtration flux rate.   
 

 
 
Figure 1. Cut-away graphic of a Jellyfish® Filter manhole with 6 hi-flo cartridges and 1 
draindown cartridge 
 
Figure 1 depicts a cut-away graphic of a typical 6-ft diameter Jellyfish® Filter manhole with 6 hi-flo 
cartridges and 1 draindown cartridge (JF6-6-1).  Stormwater influent enters the system through the inlet 
pipe and builds a pond behind the maintenance access wall, with the pond elevation providing driving 
head. Flow is channeled downward into the lower chamber beneath the cartridge deck. A flexible 
separator skirt (not shown in the graphic) surrounds the filtration zone where the filtration tentacles of 
each cartridge are suspended, and the volume between the vessel wall and the outside surface of the 
separator skirt comprises a pretreatment channel. As flow spreads throughout the pretreatment 
channel, floatable pollutants accumulate at the surface of the pond behind the maintenance access wall 
and also beneath the cartridge deck in the pretreatment channel, while coarse sediments settle to the 
sump. Flow proceeds under the separator skirt and upward into the filtration zone, entering each 
filtration tentacle and depositing fine suspended sediment and associated particulate-bound pollutants on  
the outside surface of the membranes. Filtered water proceeds up the center tube of each tentacle, with 
the flow from each tentacle combining under the cartridge lid, and discharging to the top of the 
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cartridge deck through the cartridge lid orifice. Filtered effluent from the hi-flo cartridges enters a pool 
enclosed by a 15-cm high weir, and if storm intensity and resultant driving head is sufficient, filtered 
water overflows the weir and proceeds across the cartridge deck to the outlet pipe. Filtered effluent 
discharging from the draindown cartridge(s) passes directly to the outlet pipe, and requires only a 
minimal amount of driving head (2.5 cm) to provide forward flow. As storm intensity subsides and 
driving head drops below 15 cm, filtered water within the backwash pool reverses direction and passes 
backward through the hi-flo cartridges, and thereby dislodges sediment from the membranes which 
subsequently settles to the sump below the filtration zone. During this passive backwashing process, 
water in the lower chamber is displaced only through the draindown cartridge(s).  Additional self-
cleaning processes include gravity, as well as vibrational pulses emitted when flow exits the orifice of 
each cartridge lid, and these combined processes significantly extend the cartridge service life and 
maintenance cleaning interval. Sediment removal from the sump by vacuum is required when sediment 
depths reach 30 cm, and cartridges are typically removed, externally rinsed, and recommissioned on an 
annual basis, or as site-specific maintenance conditions require. Filtration tentacle replacement is 
typically required every 3 – 5 years. 
 
Performance conditions 
 

The data and results published in this Technology Fact Sheet were obtained from a field monitoring 
program conducted on a Jellyfish® Filter JF4-2-1 (4-ft diameter manhole with 2 hi-flo cartridges and 1 
draindown cartridge), in accordance with the provisions of the TARP Tier II Protocol (TARP, 2003) and 
New Jersey Tier II Stormwater Test Requirements—Amendments to TARP Tier II Protocol (NJDEP, 
2009).  Testing was completed by researchers led by Dr. John Sansalone at the University of Florida’s 
Engineering School of Sustainable Infrastructure and Environment. The drainage area providing 
stormwater runoff to the test unit varied between 502 m2 and 799 m2 (5400 ft2 to 8600 ft2) depending 
on storm intensity and wind direction. The unit was monitored for a total of 25 TARP qualifying storm 
events (i.e. > 2.5 mm of rainfall) contributing cumulative rainfall of 381 mm (15 in) over the 13-month 
period between May 28, 2010 and June 27, 2011. Only TARP-qualified storms were routed through the 
unit, and maintenance was not required during the testing period based on sediment accumulation less 
than the depth indicated for maintenance, and also based on hydraulic testing performed on the system 
after the conclusion of monitoring.  
 
Table 1 shows the specified and achieved amended TARP criteria for storm selection and sampling.  
Table 2 shows the observed ranges of operational conditions that occurred over the testing period. 
 
Table 1. Specified and achieved amended TARP criteria for storm selection and sampling 

 
 
 
 
 
 

Description Criteria value Achieved value 
Total rainfall > 2.5 mm (0.1 in) > 2.5 mm (0.1 in) 
Minimum inter-event period 6 hrs 10 hrs 
Minimum flow-weighted composite 
sample storm coverage 

70% including as much of the first 
20% of the storm 

100% 

Minimum influent/effluent samples 10, but a minimum of 5 
subsamples for composite 
samples 

Minimum of 8 subsamples for 
composite samples 

Total sampled rainfall Minimum 381 mm (15 in) 384 mm (15.01 in) 
Number of storms Minimum 20 25 
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Table 2. Observed operational conditions for events monitored over the study period 

 
 
 
 
 
 
 
 
 
 

The 4-ft diameter test unit has sedimentation surface area of 1.17 m2 (12.56 ft2). Each of the three filter 
cartridges employed in the test unit uses filtration tentacles of 137 cm (54 in) length, with filter surface 
area of 35.4 m2 (381 ft2) per cartridge, and total filter surface area of 106.2 m2 (1143 ft2) for the three 
cartridges combined. The design treatment flow rate is 5 L/s (80 gal/min) for each of the two hi-flo 
cartridges and 2.5 L/s (40 gal/min) for the single draindown cartridge, for a total design treatment flow 
rate of 12.6 L/s (200 gal/min) at design driving head of 457 mm (18 in). This translates to a filtration flux 
rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.21 gal/min/ft2) for each hi-flo cartridge and 
0.07 L/s/m2 (0.11 gal/min/ft2) for the draindown cartridge. The design flow rate for each cartridge is 
controlled by the sizing of the orifice in the cartridge lid. The distance from the bottom of the filtration 
tentacles to the sump is 61 cm (24 in). 
 
Performance claims 
 

The Jellyfish® Filter demonstrated the removal efficiencies indicated in Table 3 for respective 
constituents during field monitoring of 25 TARP qualified storm events with cumulative rainfall of 381 
mm, conducted in accordance with the provisions of the TARP Tier II Protocol (TARP, 2003) and New 
Jersey Tier II Stormwater Test Requirements—Amendments to TARP Tier II Protocol (NJDEP, 2009), 
and using the following design parameters: 

 System hydraulic loading rate (system treatment flow rate per unit of sedimentation surface 
area) of 10.8 L/s/m2 (15.9 gal/min/ft2) or lower 

 Filtration flux rate (flow rate per unit filter surface area) of 0.14 L/s/m2 (0.21 gal/min/ft2) or 
lower for each hi-flo cartridge and 0.07 L/s/m2 (0.11 gal/min/ft2) or lower for each draindown 
cartridge 

 Distance from the bottom of the filtration tentacles to the sump of 61 cm (24 in) or greater 
 Driving head of 457 mm (18 in) or greater 

 
Table 3. Mean, median and 95% confidence interval (median) for removal efficiencies of 
selected stormwater constituents  
 

Parameter Mean Median 
Median - 95% 
Lower Limit 

Median - 95% 
Upper Limit 

TSS 84.7 85.6 82.8 89.8 
SSC 97.5 98.3 97.1 98.7 
Total phosphorus 48.8 49.1 43.3 60.1 
Total nitrogen 37.9 39.3 31.2 54.6 
Zinc 55.3 69 39 75 
Copper 83.0 91.7 75.1 98.9 
Oil and grease 60.1 60 42.7 100 

 
 
 
 

N.B.  As with any field test of stormwater treatment devices, removal efficiencies will vary based on pollutant influent 
concentrations and other site specific conditions. 

Operational condition Observed range 
Storm durations 26 – 691 min 
Previous dry hours 10 - 910 hrs 
Rainfall depth 3 – 50 mm 
Initial rainfall to runoff lag time 1 – 34 min 
Runoff volume 206 – 13,229 L 
Peak rainfall intensity 5 – 137 mm/hr 
Peak runoff flow rate 0.5 – 14.3 L/s 
Event median flow rate 0.01 – 5.5 L/s 
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Performance results 
 

The frequency of rainfall depths monitored during the study is presented in Figure 2.  The median and 
90th percentile rainfall depths were 11 mm and 31.7 mm, respectively.  These values represent the depth 
of rainfall that is not exceeded in 50 and 90 percent of the monitored rainfall events.   
 

 
 
Figure 2. Rainfall depth frequency curve 
 
Sediment removal performance was assessed by measuring the event mean concentration and mass of 
suspended sediment entering and leaving the unit during runoff events. This involved sampling the full 
cross-section of influent and effluent flows manually at 2 - 10 minute intervals for the full duration of 
each storm event and combining discrete samples into flow-weighted composites. Comparing the 
theoretical mass recovery from the sump calculated by the difference between the influent and effluent 
mass to the actual dry weight of the recovered sump mass showed an overall mass balance recovery of 
94.5% over the study period.   
 
The median d50 particle size (i.e. 50th percentile particle size) of the influent and effluent was 82 and 3 
μm, respectively (Figure 3).  The median influent particles sizes ranged between 22 and 263 μm, 
whereas median effluent particle sizes ranged between 1 and 11 μm. 
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Figure 3. The rainfall depth and d10, d50, and d90 particle sizes of the influent and effluent 
composite samples for each monitored storm event over the 13-month testing period 
 
Sampling of flows into and out of the Jellyfish Filter over the testing period showed statistically significant 
reductions (p < 0.05; Wilcoxon signed-rank test) in influent event mean concentrations for all selected 
stormwater constituents (Table 4 and Figure 4).  Effluent event mean Suspended Sediment 
Concentrations (SSC) were below 19 mg/L during all monitored events.   Load-based removal rates 
were also calculated based on the sum of loads over the study period.  These removal rages ranged 
from 46.3 for Total Nitrogen to 98.6 for SSC (Table 4).   
 
Table 4. Summary statistics for influent and effluent event mean concentrations for 
selected constituents 

Water 
Quality 
Variable 

Sampling 
Location Min Max Median Range Mean SD 

Load 
based 

removal 
efficiency 

(%) 

TSS 
Influent (mg/L) 16.30 261.00 79.30 244.70 86.26 51.37 

87.2 
Effluent (mg/L) 3.20 21.70 11.80 18.50 10.99 4.79 

SSC 
Influent (mg/L) 78.20 1401.70 444.50 1323.50 482.26 338.34 

98.6 
Effluent (mg/L) 2.80 18.10 7.30 15.30 7.88 3.77 

TP 
Influent (μg/L) 887.00 8793.00 3063.00 7906.00 3550.20 1914.50 

64.2 
Effluent (μg/L) 472.00 4769.00 1480.00 4297.00 1688.08 1059.98 

TN 
Influent (μg/L) 1170.00 10479.00 3110.00 9309.00 3519.32 2161.47 

46.3 
Effluent (μg/L) 553.00 6579.00 1610.00 6026.00 2091.76 1613.61 

Zn 
Influent (μg/L) 0.005 7600.00 1500.00 7600.00 1792.00 1852.91 

76.1 
Effluent (μg/L) 0.005 2760.00 450.00 2760.00 561.64 594.70 

Cu 
Influent (μg/L) 0.001 880.40 79.50 880.40 171.28 229.33 

92.1 
Effluent (μg/L) 0.001 51.30 6.90 51.30 14.36 17.22 

Oil and 
Grease 

Influent (mg/L) 0.20 4.06 0.93 3.86 1.07 0.82 
46.4 

Effluent (mg/L) 0.00 2.32 0.35 2.32 0.50 0.60 
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Figure 4. Boxplots showing the distribution of influent and effluent event mean 
concentrations (EMC) for selected stormwater constituents over the study period 
 
Verification 
 

The verification was completed by the Verification Expert, Toronto and Region Conservation Authority, 
contracted by GLOBE Performance Solutions, using the International Standard ISO 14034:2016 
Environmental management -- Environmental technology verification (ETV). Data and information 
provided by Imbrium Systems to support the performance claim included the performance monitoring 
report prepared by University of Florida, Engineering School of Sustainable Infrastructure and 
Environment, and dated November 2011. This report is based on testing completed in accordance with 
the Technology Acceptance Reciprocity Partnership (TARP) Tier II Protocol (2003) and New Jersey 
Tier II Stormwater Test Requirements--Amendments to TARP Tier II Protocol (NJDEP, 2009).

 
What is ISO14034:2016 Environmental management – 
Environmental technology verification (ETV)? 
 

ISO 14034:2016 specifies principles, procedures and requirements for environmental technology 
verification (ETV), and was developed and published by the International Organization for Standardization 
(ISO). The objective of ETV is to provide credible, reliable and independent verification of the 
performance of environmental technologies. An environmental technology is a technology that either 
results in an environmental added value or measures parameters that indicate an environmental impact. 
Such technologies have an increasingly important role in addressing environmental challenges and 
achieving sustainable development. 
 
For more information on the 
Jellyfish® Filter please contact: 
 

Imbrium Systems, Inc. 
407 Fairview Drive 
Whitby, ON 
L1N 3A9, Canada 
Tel: 416-960-9900 
info@imbriumsystems.com 

For more information on ISO 14034:2016 / ETV 
please contact: 
 

GLOBE Performance Solutions 
World Trade Centre 
404 – 999 Canada Place 
Vancouver, BC 
V6C 3E2  Canada 
Tel: 604-695-5018 / Toll Free: 1-855-695-5018 
etv@globeperformance.com 

  
Limitation of verification 
GLOBE Performance Solutions and the Verification Expert provide the verification services solely on the basis of the information 
supplied by the applicant or vendor and assume no liability thereafter. The responsibility for the information supplied remains 
solely with the applicant or vendor and the liability for the purchase, installation, and operation (whether consequential or 
otherwise) is not transferred to any other party as a result of the verification. 
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