


























 

 

     
 
 

Appendix A 
Figures  

DR01   Pre  Development Drainage Areas 
DR02  Post Development Drainage Areas 

Site Servicing, Grading and Erosion and Sediment Control Plan 
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Appendix B 
Correspondence with Regulatory Authorities 





















 

 

Appendix C 
Water Demand and FUS Calculations 

 





























 

 

 
Appendix D 

Sanitary Flow Calculations 







 

 

Appendix E 
Storm Sewer Design Calculations 

SWM Catchments for Brookside Subdivision & Pond “C” 
Stormceptor Sizing Calculations  
Flow Control Roof Drain Specs 

 
 
 













Project: Date: 20-May-21

Date: Designer: UA

Checked By: YA

Location HWL Orifice Inv. c a g Orifice dia. h

(m) (m)  (m2) (m) (m)  (l/sec)  (m3/sec)

STM MH2 75.35 73.80 0.62 0.003 9.81 0.062 1.52 10.21 0.01021

Proposed  62 mm Dia. Orifice plate with rated capacity 10.21 lit/sec

Q

TABLE  E6  ORIFICE SIZING CALCULATIONS

1050 Klondike Drive, Ottawa, ON
May 20, 2021
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STORMCEPTOR®
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EF Model: EF4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 90

Project Name: 1050 KLONDIKE DRIVE

Project Number: 45336

Designer Name: Usman Arif

Designer Company: JIC

Designer Email: cad1@jainconsultants.com

Designer Phone: 647-510-0353

EOR Name:  

EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: OTTAWA

Nearest Rainfall Station: OTTAWA MACDONALD-CARTIER 
INT'L AP

NCDC Rainfall Station Id: 6000

Years of Rainfall Data: 37

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EF4 90
EF6 92
EF8 93

EF10 93
EF12 93

Oil / Fuel Spill Risk Site? No

Upstream Flow Control? Yes
Upstream Orifice Control Flow Rate to Stormceptor (L/s): 10.90

Peak Conveyance (maximum) Flow Rate (L/s): 

Site Sediment Transport Rate (kg/ha/yr):

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 3.66

Drainage Area (ha): 0.13

Runoff Coefficient 'c': 0.78

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name:

Water Quality Runoff Volume Capture (%): > 90

05/11/2021
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

PERFORMANCE
►Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals, 
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute 
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive 
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously 
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream 
waterways. 

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced 
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing. 
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably 
representative of the particle size fractions found in typical urban stormwater runoff.
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Upstream Flow Controlled Results

Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 
Volume

(%)

Cumulative 
Rainfall 
Volume

(%)

Flow Rate 
(L/s) Flow Rate 

(L/min)

Surface 
Loading 

Rate 
(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal 

(%)

Cumulative 
Removal 

(%)

1 51.3 51.3 0.28 17.0 14.0 93 47.7 47.7

2 8.7 60.0 0.56 34.0 28.0 93 8.1 55.8

3 5.8 65.8 0.85 51.0 42.0 93 5.4 61.2

4 4.6 70.4 1.13 68.0 56.0 92 4.2 65.4

5 4.2 74.6 1.41 85.0 70.0 90 3.8 69.2

6 3.2 77.8 1.69 101.0 85.0 89 2.8 72.1

7 2.6 80.4 1.97 118.0 99.0 88 2.3 74.3

8 2.4 82.8 2.26 135.0 113.0 86 2.1 76.4

9 1.9 84.7 2.54 152.0 127.0 85 1.6 78.0

10 1.6 86.3 2.82 169.0 141.0 83 1.3 79.3

11 1.3 87.6 3.10 186.0 155.0 81 1.1 80.4

12 1.1 88.7 3.38 203.0 169.0 79 0.9 81.3

13 1.3 90.0 3.66 220.0 183.0 78 1.0 82.3

14 1.1 91.1 3.95 237.0 197.0 77 0.8 83.1

15 0.6 91.7 4.23 254.0 211.0 75 0.5 83.6

16 0.8 92.5 4.51 271.0 226.0 74 0.6 84.2

17 0.7 93.2 4.79 288.0 240.0 72 0.5 84.7

18 0.5 93.7 5.07 304.0 254.0 72 0.4 85.0

19 0.6 94.3 5.36 321.0 268.0 71 0.4 85.5

20 0.5 94.8 5.64 338.0 282.0 69 0.3 85.8

21 0.2 95.0 5.92 355.0 296.0 68 0.1 85.9

22 0.4 95.4 6.20 372.0 310.0 66 0.3 86.2

23 0.5 95.9 6.48 389.0 324.0 65 0.3 86.5

24 0.4 96.3 6.77 406.0 338.0 64 0.3 86.8

25 3.7 100.0 7.05 423.0 352.0 63 2.3 89.1
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Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 
Volume

(%)

Cumulative 
Rainfall 
Volume

(%)

Flow Rate 
(L/s) Flow Rate 

(L/min)

Surface 
Loading 

Rate 
(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal 

(%)

Cumulative 
Removal 

(%)

26 0.3 100.3 7.33 440.0 366.0 62 0.2 89.3

27 0.4 100.7 7.61 457.0 381.0 60 0.2 89.5

28 0.2 100.9 7.89 474.0 395.0 59 0.1 89.6

29 0.2 101.1 8.17 490.0 409.0 58 0.1 89.8

30 0.2 101.3 8.46 507.0 423.0 58 0.1 89.9

31 -1.3 100.0 8.74 524.0 437.0 58 N/A 89.1

32 0.2 100.2 9.02 541.0 451.0 58 0.1 89.2

33 -0.2 100.0 9.30 558.0 465.0 57 N/A 89.1

34 0.0 100.0 9.58 575.0 479.0 57 0.0 89.1

35 0.0 100.0 9.87 592.0 493.0 57 0.0 89.1

36 0.2 100.2 10.15 609.0 507.0 57 0.1 89.2

37 0.0 100.2 10.43 626.0 522.0 57 0.0 89.2

38 -0.2 100.0 10.71 643.0 536.0 57 N/A 89.1

39 0.0 100.0 10.99 660.0 550.0 57 0.0 89.1

40 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

41 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

42 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

43 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

44 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

45 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

46 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

47 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

48 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

49 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

50 0.0 100.0 11.00 660.0 550.0 57 0.0 89.1

Estimated Net Annual Sediment (TSS) Load Reduction = 89 %
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RAINFALL DATA FROM OTTAWA MACDONALD-CARTIER INT'L AP RAINFALL 
STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor 

EF / EFO Model Diameter Min Angle Inlet / 
Outlet Pipes

Max Inlet Pipe 
Diameter 

Max Outlet Pipe 
Diameter 

Peak Conveyance 
Flow Rate 

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15

EF6 / EFO6 1.8 6 90 914 36 914 36 990 35

EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

►Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated 
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit 
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV 
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional 
bypass structures, piping, and installation expense.

SCOUR PREVENTION AND ONLINE CONFIGURATION   

DESIGN FLEXIBILITY
►Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe 
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure, 
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.  

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has 
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is 
recommended for sites where oil capture and retention is a requirement.   
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INLET-TO-OUTLET DROP 
Elevation differential between inlet and outlet pipe inverts is dictated by the angle 
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS    
The head loss through Stormceptor EF is similar to that of a 60-degree bend 
structure. The applicable K value for calculating minor losses through the unit is 1.1. 
 For submerged conditions the applicable K value is 3.0.  

Pollutant Capacity

Stormceptor  
EF / EFO

Model 
Diameter 

Depth (Outlet 
Pipe Invert to 
Sump Floor) 

Oil Volume 
Recommended 

Sediment 
Maintenance Depth * 

Maximum 
Sediment Volume *  Maximum 

Sediment Mass ** 

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity 
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ ) 

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS)  
device for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance 
with ISO 14034 Environmental Management – Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

          ISO 14034:2016 Environmental management – Environmental technology verification (ETV)

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of Oil-
          Grit Separators.
 
1.3 SUBMITTALS 
  
          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each  
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings 
          shall detail all OGS components, elevations, and sequence of construction.

          1.3.2     Alternative devices shall have features identical to or greater than the specified device, including: 
          treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage
          volume.

          1.3.3    Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product 
          substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives 
          or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on 
          the exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of 
          Record.  

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of 
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage 
capacity shall be as follows:

          2.1.1         4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil

                           6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil

                           8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil

                           10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil

                           12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

3.1 GENERAL
 

STANDARD PERFORMANCE SPECIFICATION FOR
 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE
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The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental 
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall 
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain 
these pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal 
during maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in 
engineering design, manufacturing and production and supply of OGS stormwater quality treatment device systems, 
acceptable to the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a 
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of 
the sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified 
device. Sizing shall be determined using historical rainfall data and a sediment removal performance curve derived 
from the actual third-party verified laboratory testing data. The OGS device shall also have sufficient annual sediment 
storage capacity as specified and calculated in Section 2.1.  

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in 
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.  

          3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test 
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 
          2600 L/min/m².
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*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 F 
Site Servicing Checklist  













 

 

Appendix G 
Topographic and Legal Survey 

 
 

 
 




	1. Introduction
	1.1 Site Description and Proposed Development
	1.1.1 Statement of Objectives and Servicing Criteria
	1.1.2 Location Map and Plan
	1.2 Background Documents
	1.3 Consultation and Permits
	1.3.1 Pre-consultation Meetings
	1.4 Available Existing Infrastructure
	2. Geotechnical Study
	3.  Water Services
	3.1 Design Criteria
	3.2 Adequacy of Supply for Domestic and Fire Flows
	3.3 Pressure Check
	3.4 Reliability Requirements
	3.5 Watermain Extension on Klondike Road
	3.6 Reliability Requirements
	3.7 Water Supply Conclusion
	4. Sanitary Servicing
	4.1 Background and Existing Infrastructure
	4.2 Proposed Servicing and Calculations
	4.3 Sanitary Sewer Extension on Klondike Road
	4.4 Effect of Proposed Development on Downstream Sanitary Infrastructure
	4.5 Summary and Conclusions
	5.  Storm Servicing and Stormwater Management
	5.1 Background
	5.2 Storm Servicing Strategy
	5.3 Proposed Storm Servicing
	5.4 Design Criteria (Minor and Major Systems)
	5.5 Stormwater Quantity Control
	5.5.1 Peak Flows
	5.5.2 Stormwater Management Concept
	5.5.3 Summary
	5.5.4 Impact on Existing Stormwater Infrastructure
	5.6 Storm Water Quality Control
	5.7 Pre-Consultation with MECP and Conservation Authority
	5.8 Minor and Major Systems
	5.9 Impacts to Receiving Watercourses
	5.10 100 Year Flood Levels and Major Flow Routing
	6. Grading
	7. Erosion and Sediment Control
	DR02.pdf
	Sheets and Views
	DR02


	DR01.pdf
	Sheets and Views
	DR01


	C104.pdf
	Sheets and Views
	C104


	C103.pdf
	Sheets and Views
	C103


	C102.pdf
	Sheets and Views
	C102


	C101.pdf
	Sheets and Views
	C101


	pg1-5.pdf
	1. Introduction
	1.1 Site Description and Proposed Development
	1.1.1 Statement of Objectives and Servicing Criteria
	1.1.2 Location Map and Plan
	1.2 Background Documents
	1.3 Consultation and Permits
	1.3.1 Pre-consultation Meetings
	1.4 Available Existing Infrastructure
	2. Geotechnical Study
	3.  Water Services
	3.1 Design Criteria
	3.2 Adequacy of Supply for Domestic and Fire Flows
	3.3 Pressure Check
	3.4 Reliability Requirements
	3.5 Watermain Extension on Klondike Road
	3.6 Reliability Requirements
	3.7 Water Supply Conclusion
	4. Sanitary Servicing
	4.1 Background and Existing Infrastructure
	4.2 Proposed Servicing and Calculations
	4.3 Sanitary Sewer Extension on Klondike Road
	4.4 Effect of Proposed Development on Downstream Sanitary Infrastructure
	4.5 Summary and Conclusions
	5.  Storm Servicing and Stormwater Management
	5.1 Background
	5.2 Storm Servicing Strategy
	5.3 Proposed Storm Servicing
	5.4 Design Criteria (Minor and Major Systems)
	5.5 Stormwater Quantity Control
	5.5.1 Peak Flows
	5.5.2 Stormwater Management Concept
	5.5.3 Summary
	5.5.4 Impact on Existing Stormwater Infrastructure
	5.6 Storm Water Quality Control
	5.7 Pre-Consultation with MECP and Conservation Authority
	5.8 Minor and Major Systems
	5.9 Impacts to Receiving Watercourses
	5.10 100 Year Flood Levels and Major Flow Routing
	6. Grading
	7. Erosion and Sediment Control


	TAG: 
	IC: Off
	IP: Off
	NH: Off
	NL: Off
	Z-: Off
	ZA-: Off
	-A: Off
	-AR: Off
	-C: Off
	-DP: Off
	-DR: Off
	-E: Off
	-EA: Off
	-EB: Off
	-G: Off
	-R: Off
	-VP: Off
	-90: Off


