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1 Introduction 

 

The exis�ng site, as illustrated in Figure 1 of Sec�on 1.1, where the new Carp Road warehouse will be 

constructed, is currently undeveloped and contains no buildings. The project involves the construc�on of 

a new warehouse. The site, including the areas designated for parking facili�es, covers a total surface area 

of 3.05 ha (see Plan A100). 

All works on this site are subject to the requirements of the City of OFawa’s Stormwater Management By-

law. To comply with these requirements, Group XX has mandated Hasen-engineering, inc. And Fritz Gerald 

to prepare the civil permit drawings necessary to ensure proper management of stormwater runoff. 

This technical memorandum accompanies the plans submiFed as part of the civil permit applica�on. It 

outlines the key requirements of the City of OFawa and Ontario’s Environmental Protec�on Act. It also 

summarizes the calcula�ons related to the allowable release rate, the required deten�on volume, 

stormwater quality treatment, as well as the proposed stormwater management strategy. 

1.1 Project Loca�on 

 

The warehouse is located on Carp Road, between the West OFawa Chris�an Community and Bit-Ta-Luk 

Farms Inc., in the city of Kanata, OFawa. 

 

Figure 1: Project Warehouse Loca*on 

 



     Technical Note Site Servicing and Site grading, Erosion and Sediment control     

 

5 

 

1.2  Site Green and Impervious Areas 

The project site has an area of 3.05 ha. The area of landscaped/grass-covered surfaces is 8,800 m² (see 

Plan A100). The average imperviousness of the site is 73%. The figure 2 below illustrates the distribu�on 

of green and impervious areas across the site. 

 

 

Figure 2:Distribu*on of Green and Impervious Areas on the Study Site 

 

2 Methodology 
 

The methodology adopted for the development of stormwater management plans is structured 

around the following key components: 

•  Applicable project-specific standards and regulatory requirements 

•  Data acquisi�on and data analysis 

•  Regulatory frameworks and design criteria 

•  Hydraulic modeling of the drainage system using PCSWMM soLware to es�mate pre- and post-

construc�on runoff volumes and peak flow rates 
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•  Defini�on and modeling of stormwater management measures required to meet performance 

objec�ves 

•  Technical analysis and recommenda�on 

3 Standards and Regulations – Municipal and Provincial 

•  Sewer design guidelines the city of OFawa (second edi�on, October 2012) 

•  Storm sewer management planning and design manual, ministry of the environment, Ontario, 

March 2003 

•  Drainage Management manual, Ministry of Transporta�on Ontario (MTO), 1995 

•  Drinking water Facility Standards city of OFawa, May 29, 2020 

4  Available Data 

•  Received plans (architectural, mechanical, structural) 

•  Topographic survey 

•  Digital Terrain Model (DTM) 

•  Hydrogeological assessment and terrain analysis, October 6, 2025 (Paterson Group) 

•  Phase-I- Environmental site assessment, June 3, 2022 (Paterson group) 

5 Assumptions / Design Criteria 
 

•  Water quality control:  80 % of TSS removal  

•  Water quality control: post-development flows must be less than or equal to pre-development 

flows for return periods of 2, 5, 10, 25, 50, and 100 years. 

•  100-year spill eleva�on will be 300 mm lower than the warehouse opening and ramp 

•  The maximum permissible ponding depth for the 100-year + 20% event is 350 mm 

•  No spill is allowed onto any permanent structures for 100-year +20% event 

•  No Surface ponding on parking areas for 2-Year storm event according to technical Bulle�n 

PIEDTB 

•  The minimum diameter of orifice is 83mm  

•  The minimum flow rate from a vortex is 6 l ∕s 

•  Roof drains are connected downstream of Inlet Control Devices (ICD) not to founda�on drain 

system 

•  There not underground storage for the warehouse  

•  Minimum diameter for minor sewer 300 mm 

•  Maximum flow depth on parking lot 300 mm 
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5.1 Design rainfull 
 

Table 1:Design rainfull 

Rainfall  Description  Reference 

Quantity control⁄ Major system design 

 
100-year return period 

city of Ottawa, October 

2012 

Quality control 25 mm MOE Stormwater 

Management planning 

and Design Manual pg. 

4-57 

Erosion control 2- year return city of Ottawa, October 

2012 

Menor system 
10 -year return period city of Ottawa, October 

2012 

 

5.2 PCSWMM Software Modeling Parameters 

For the purposes of the hydraulic calcula�ons, hydrologic and hydraulic simula�ons were carried out to 

es�mate the runoff volumes and flow rates generated on the study site. The parameters presented in Table 

2 are used for the hydraulic simula�on with the SWMM model. These parameters are recommended by 

the city of OFawa, October 2012. 

 

Table 2: PCSWMM Modeling Parameters 

Parameter Value Reference 

Rou�ng Model Dynamic Wave City of OFawa, October 2012 

Iner�al Term Dampen City of OFawa, October 2012 

Normal Flow Criterion Froude and slope (both) City of OFawa, October 2012 

Infiltra�on Model Horton City of OFawa, October 2012 

Maximum Infiltra�on Rate 76.2 mm City of OFawa, October 

2012(5.4.5.5) 

Minimum Infiltra�on Rate 13.2 mm City of OFawa, October 

2012(5.4.5.5) 

Decay Constant 4 h⁻¹ City of OFawa, October 2012 

Drying Time 7 days City of OFawa, October 2012 
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Basin Roughness – 

Impervious N 

0.016 City of OFawa, October 2012 

Basin Roughness – Pervious N 0.26 City of OFawa, October 2012 

Impervious Surface Storage 1.57 mm City of OFawa, October 

2012(5.4.5.4) 

Pervious Surface Storage 4.67 mm City of OFawa, October 

2012(5.4.5.4) 

Zero-Impervious 25% City of OFawa, October 2012 

Pressurized Conduit 

Equa�ons 

Hazen-Williams City of OFawa, October 2012 

Roughness – New sewer 0.013 City of OFawa, October 

2012(6.1.2.1) 

Clean Stone Porosity 20% void City of OFawa, October 2012 

OuTall Condi�ons Full pipe City of OFawa, October 2012 

Runoff Coefficient Paved and roof: 0.9 City of OFawa, October 2012 

 

5.3 Pre-Development Site Conditions 

According to the topographic survey and the digital terrain model, site drainage prior to development 

flows toward the exis�ng ditch located to the northeast. Part of the site is currently used for agricultural 

purposes. The exis�ng runoff coefficient is es�mated at 5%. The figure below illustrates the current sub-

catchment of the study site. 
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Figure 3: pre-development Sud-catchment 

 

5.4 Pre-Development Flow Results for Return Periods 

 

Table 3:pre-development flow 2 year@100year 

Return period Flow (l∕s) 

2-year 36.14 

5--year 50.46 

10-year 62.21 

25 -year 75.80 

50-year 87.75 

100-year 99.82 

 

 

5.4.1 Projected Hydraulic Conditions of the Study Site Post-Development 

       

This sec�on presents the characteris�cs of the proposed stormwater sub-catchment and the overall 

hydraulic performance of the site in rela�on to compliance with the City of OFawa design guidelines. It 

also iden�fies the interven�ons required to achieve compliance with the City of OFawa’s regulatory 

requirements, including quan�ty control, water quality treatment, and erosion control. Addi�onally, it 

describes roof storage and the characteris�cs of roof drains. 
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5.4.2 Characterization of Stormwater Sub-catchment 

As shown in Figure 4 below, the site has been divided into 31 stormwater sub-basins, whose characteris�cs 

are presented in the drainage sub-basin table on the civil plans accompanying this technical memorandum. 

 

Figure 4:Stormwater Sub-catchments of the Study Site 

6 Stormwater Management (BMPs) 
Efforts to reduce stormwater runoff primarily focus on the following drainage strategies: 

•  Conveyance of runoff from impervious areas to catch basins or sumps 

•  Surface reten�on in parking areas (peak flow control) 

•  Pond reten�on equivalent (peak flow control) 

•  Roof storage (controlled flow roof drains) 

•  Water quality control to remove 80% of suspended solids (hydrodynamic separator or 

equivalent) 

This sec�on also allows for the determina�on of runoff volumes and flow rates under the projected 

condi�ons of the study site. Analysis of the results helps to determine the necessity of implemen�ng 
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stormwater management systems to comply with By-law. A hydraulic analysis of runoff on the proposed 

site was carried out. A summary of the results is presented in the following sec�ons and in Appendix B. 

6.1 Water quan�ty control 

Post-development flows must be less than or equal to pre-development flows for return 

periods of 2, 5, 10, 25, 50, and 100 years.  

Table 4: pre-development flow vs post-development flow 

Return period Predevelopment Flow 

(l∕s) 

Post-development flow  

(l∕s) 

2-year 36.14 25.00 

5--year 50.46 45.34 

10-year 62.21 59.55 

25 -year 75.80 69.15 

 

50-year 87.75 82.95 

100-year 99.82 92.00 

 

6.2 100-year spill eleva�on will be 300 mm lower than the warehouse opening and ramp 

Catch basin CB-1, CB-2 and CB-3 are in front of the warehouse access ramp. The water depth above it, for 

a 100-year return period storm event, remains below the 300 mm limit specified by the City of OFawa 

regula�ons, as illustrated in curves below. 

 

Figure 5: curve of water depth of CB-1, CB-2 and CB-3 
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6.3 The maximum permissible ponding depth for the 100-year + 20% event is 350 mm 

As illustrated in the following curve, the water level observed in the reten�on basin remains below 350 

mm, in accordance with the requirements of the City of OFawa’s regula�ons. 

 

Figure 5: Water level in the reten*on basin for a 100-year storm +20%  

 

7 Reten�on Volume from the PCSWMM Model 

This sec�on presents the results of the hydraulic analysis regarding the es�mated reten�on volume on 

the parking areas and in the underground basin, respec�vely. 

7.1 Parking Surface Reten�on 

For the purposes of the hydraulic calcula�on, a 1% slope was assumed for parking areas expected to 

receive rainwater reten�on. The reten�on volume was calculated based on one-third of the total parking 

area. Figure 6 provides a summary of the volume calcula�on for the parking surface. A detailed table of 

the reten�on volume on the parking surface is also included in the civil plan of the minor storm sewer 

network. The total water volume retained on the parking surface is 24 m³. 
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Figure 6:Volume above the catch basins 

 

7.2  Reten�on pond 

The dry reten�on basin, located at the outlet of the parking lot and roof drainage network, stores and 

aFenuates runoff from 2-year to 100-year storm events before releasing it to the downstream ditch. It also 

meets the pre-development requirements set by the City of OFawa. The basin has a total area of 508 m² 

and a depth of 0.7 m. The table 5 below summarizes the basin’s water volumes and depths for storm events 

ranging from the 2-year to the 100-year return period. 

Table 5: volume of reten*on pond 2 year to 100 year 

Return Period 

(years) 

Volume (m3) 
Water Depth (m) 

 

2 139 0.130 

5 191.50 0.76 

10 224 0.203 

25 245 0.220 

50 274 0.244 

100 293 0.259 
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7.3 Roof reten�on 

 Flat roof areas designated for rainwater reten�on have a slope of 1%. The roof surface has been subdivided 

into seven drainage sub-basins. The residence �me of the retained water on the roof, considering 

controlled flow drains of the “Murphco” type or equivalent, is provided in Appendix D. 

The flat roof areas used for calcula�ng residence �mes were determined based on the “typical” slopes 

required for roof reten�on. A table 6 summarizing the roof reten�on results is included in the minor storm 

sewer plan accompanying this technical note. 

Table 6: roof reten*on volume 

ZONE 
HAUT. MAX 

(mm) 
VOL. RÉT. 

(m3) 

DT-1 140.208 33.783 

DT-2 140.208 26.423 

DT-3 149.352 39.441 

DT-4 140.208 26.200 

DT-5 140.208 22.974 

DT-6 140.208 27.153 

D-7 146.304 26.393 

DT-8 99.822 1.893 

DT-9 146.558 27.266 

DT-10 140.462 26.820 

Dt-11 145.796 19.802 

DT-12 140.208 27.672 

DT-13 140.208 25.548 

DT-14 140.208 22.422 

DT-15 140.208 26.494 

DT-16 140.208 25.894 

TOTAL   406.176 

 

7.4 Dry swale 

 

A dry swale is installed on the northeast side of the warehouse, specifically at the vehicle entrance. Runoff 

water from the parking area on the same side will be conveyed to the dry swale. 

This water will then be stored in the downstream reten�on basin. Furthermore, the dry swale provides a 

total suspended solids (TSS) removal efficiency up to 80%. 

The dry swale has a depth of 500 mm and a base width of 1000 mm. The figure 7 below shows the proposed 

dry swale, while the table 7 above presents the water depth and reten�on volume of the swale. 
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Figure 7: dry swale proposal 

 

Table 7: Dry swale reten*on 2 year to 100 year 

Return Period 

(years) 

Volume (m3) 
Water Depth (m) 

 

2 17.80 0.142 

5 40.45 0.237 

10 66.75 0.315 

25 93.42 0.377 

50 136 0.460 

100 176 0.524 

 

7.5 Summary of the project reten�on volume 

 

Table 8 presents a summary of the project’s reten�on volume. The total reten�on volume of the project 

is 899 m³. 

Table 8:Summary of the project reten*on volume 

 Volume(m3) 

 Parking surface reten�on 24 

 Reten�on basin 293 

Roof surface reten�on volume 406 

Dry swale volume 176 

Total volume 899 
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7.6 Water quality control 

 

The City of OFawa requires a minimum removal rate of 80% of suspended solids (TSS) for this project. A 

25 mm design storm, as specified on page 4-57 of the MOE Stormwater Management Planning and 

Design Manual, was used to determine the water quality flow. This flow was used to size the equipment 

required for the treatment of TSS and hydrocarbons. 

The water quality flow is shown in Figure 8. A hydrodynamic separator (OGS) will be installed upstream of 

the reten�on basin to capture 80% of TSS and oil before reaching the downstream reten�on basin. The 

calcula�ons and design of the OGS are provided in Appendix B. The flow rate to be treated is 8.738 L/s. 

The figure below shows the flow rate curve to be treated. See appendix B for more detail of the OGS 

sizing. 

 

Figure 8: flow rate to be treated 

7.6.1 Regula�on Manhole 

 

Upstream of the reten�on basin, a regula�on manhole is installed. This manhole is fiFed with a wall 

designed to accommodate orifices for controlling water from quality storm events, thereby ensuring 
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compliance with pre-development flow condi�ons. The table 9 below summarizes the return periods, 

quality storm volumes, and orifice diameters. 

 

Table 9: orifice for 5-year,25 year and 25 mm, weir for 100 years 

Rain Orifice  

(mm) 
Weir 

(mm) 
 

5 yr 90 - 

25 yr 90 - 

100 yr - Length: 1200 Height: 200mm 

25 mm 100 - 

  

 

8 Proposed Drainage Network 
The layout of the stormwater drainage network for the warehouse is illustrated on the Site Servicing Plan 

C-001 accompanying this technical memorandum. The network was modeled using the PCSWMM 

soLware, considering the parameters presented in Table 2. The project’s drainage network is connected to 

a 450 mm culvert, which conveys runoff from the development area as well as roof drainage from the 

warehouse to the ditch. Figure 9 shows the drainage network layout. 
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Figure 9:Runoff conveyance network to the municipal drainage system 

 

9 Sanitary Service 
There is no sanitary sewer located within Carp Road nearby this current project. The sanitary ouTlows 

that will be produced by the current site are treated by a sep�c system, and release via leaching bed. 

The proposed development will be serviced via a treatment system and leaching bed, to be buried at the 

rear (north) of the property beside the main entrance facing Carp Road. 

The total an�cipated wet sanitary flow was es�mated to be 5,400 l/day refer to plan PH5068-1 “Sewage 

system layout plan”. 

Refer to Appendix E for the sanitary sewer design sheet. On October 21, 2025, the city of OFawa has 

provided the permit 25-380 to build the sewage system. 

10 Water Supply and fire protec�on 

10.1.1 Domes�c Water Supply 

An exis�ng new drilled well located at 3698 mm of the Fire pump room of the building will provide the 

domes�c water supply. A “Hydrogeological Assessment and Terrain Analysis” prepared for this current 



     Technical Note Site Servicing and Site grading, Erosion and Sediment control     

 

19 

 

project has demonstrated that the preferred water supply intercepted by this new well contains a water 

supply that is potable and contains only elevated concentra�ons of hardness. 

For details related to pumps and pipes that provide domes�c water supply, see Mechanical Engineering. 

10.1.2 Water Supply for Firefigh�ng 

The closest fire sta�on km which is OFawa Fire Sta�on 64 is located at 4.1km at 475 Donald B. Munro Dr, 

Kinburn, On. The nearest approved water supply, Hydrant 342020HP001 is within 1.0 km at 273 Russ 

Bradley Road, OFawa, ON. 

Appendix D presents the calcula�on of the required fire water supply in accordance with the Ontario 

Building Code (OBC) Sec�on 3.2.5.7 and related tables. The determined minimum water supply, flow rate, 

and storage requirements for fire protec�on are as follow: 

•  Minimum required water supply: 162,000 L 

•  Flow rate: 2,700 L/min for 60 minutes 

•  Effec�ve Storage: 2 tanks of 135,000 L each for a total of 270,000 L 

The two water storage tanks will supply adequate water by connec�ng to a safety blue dry hydrant in 

accordance with City of OFawa Standard Drawing W53. The dry hydrant is posi�oned near the remote 

fire protec�on hydrants, as illustrated on the civil plans. 
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Figure 10: network profile 1/25 year 
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Figure 11:network profile 1/100 year 

OGS 

Regula�on 

chamber 
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Figure 12:network profile 1/25 year 

Dry Swale 
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Figure 13:network profile 1/100year
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Hydro International First Defense® HC Oil Grit Separator 
Verification Statement 

 
Verification Statement 

 
 
 
 
 

Hydro International First Defense® HC Oil Grit Separator  
Registration number: (V-2018-10-01) 

Date of issue: 2018-October-15 (rev 2019-02-01) 
 

Technology type 
 
Oil Grit Separator  
 

Application 

Technology to remove oil, sediment, trash and debris from 
stormwater and snowmelt runoff as well as other pollutants that 
attach to sediment particles, such as nutrients and metals 
 

Company  Hydro International 

Address 94 Hutchins Drive, Portland, Maine 
USA 04102 

Phone +1-207-756 6200 

Website https://www.hydro-int.com 

E-mail dscott@hydro-int.com 

 
Verified Performance Claims 
 
The Hydro International First Defense® High Capacity (HC) Oil Grit Separator (OGS) was tested by 
Good Harbour Laboratories Inc. (GHL), Mississauga, Ontario, Canada in 2018. The performance 
test results were verified by Toronto and Region Conservation Authority (TRCA), Vaughan, Ontar-
io, Canada following the requirements of ISO 14034:2016 and the VerifiGlobal Performance Verifi-
cation Protocol. The following performance claims were verified: 
 
Capture test1: 
With a false floor set to 50% of the manufacturer’s recommended maximum sediment storage 
depth and an influent test sediment concentration of 200 mg/L, the First Defense® HC OGS device 
removes 67, 60, 55, 50, 45, 45, and 41 percent of influent sediment by mass at surface loading 
rates of 40, 80, 200, 400, 600, 1000, and 1400 L/min/m2, respectively.   
 
Scour test1:  
With 10.2 cm (4 inches) of test sediment pre-loaded onto a false floor reaching 50% of the manu-
facturer’s recommended maximum sediment storage depth, the First Defense® HC OGS device 
generates adjusted effluent2 concentrations of 0, 0, 11, 2, and 0 mg/L at 5-minute duration surface 
loading rates of 200, 800, 1400, 2000, and 2600 L/min/m2, respectively. 
 

  

                                                
1 The claims can be applied to other units smaller or larger than the tested unit as long as the untested units meet the scaling rule 

specified in the Procedure for Laboratory of Testing of Oil Grit Separators (Version 3.0, June 2014) 
2 The effluent suspended sediment concentration is adjusted based on the background concentration and the smallest 5% of parti-

cles captured during the 40 L/min/m2 sediment capture test (see Table 2) 
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Hydro International First Defense® HC Oil Grit Separator 
Verification Statement 

 
 
Technology Application 
 
The First Defense® HC (FDHC) Oil Grit Separator can be used as a stand-alone stormwater treat-
ment technology, depending on water quality objectives, or as a pretreatment component in a 
treatment train when higher TSS removals are required and polishing or volume reduction best 
management practices (BMPs), such as infiltration or bio-infiltration, are installed downstream. 
FDHC applications include: stormwater treatment at the point of entry into the drainage line; sites 
constrained by space, topography or drainage profiles with limited slope and depth of cover; retrofit 
installations where stormwater treatment is placed on or tied into an existing storm drain line; pre-
treatment for filters, infiltration, other sedimentation BMPs and storage.  
 
 

Technology Description 
 
The Hydro International First Defense® HC (FDHC) is an Oil Grit Separator designed to remove oil, 
sediment, trash and debris from stormwater and snowmelt runoff as well as other pollutants that 
attach to sediment particles, such as nutrients and metals.  The patented flow modifying internal 
components are designed to be inserted into standard precast concrete manholes where they col-
lect and treat runoff as part of the drainage system (Figure 1).   
 
Flow entering the manhole via an inlet pipe or inlet grate is diverted into a vortex chamber beneath 
a separation module that includes both inlet/outlet chutes and bypass weirs.  The internal bypass 
weirs divert flows greater than the maximum design treatment flow rate over the separation module 
and away from the vortex chamber where oil, sediment, debris and attached pollutants are accu-
mulating.  This function prevents high velocities from re-suspending previously captured pollutants 
during large storm events. The FDHC can be designed and sized to function effectively in either 
online or offline configurations.  
 
 

Figure 1:  Hydro International First Defense® HC Oil Grit Separator 
 

 
 
The test unit was 1.2 m (4 foot) in diameter with a 1.51 m (59 5/8 inches) sump depth measured 
from the outlet invert to the floor of the unit.  The effective treatment area (also known as the effec-
tive sedimentation area) is 1.2 m2 (12.6 ft2). The maximum sediment storage depth is 0.457 m (18 
inches).  
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Hydro International First Defense® HC Oil Grit Separator 
Verification Statement 

 
 

Description of Test Procedure 
 
The test data and results for this verification were obtained from independent testing conducted on 
a 1.2 m (48 inch) diameter Hydro International First Defense® HC OGS device, in accordance with 
the Procedure for Laboratory Testing of Oil-Grit Separators (Version 3.0, June 2014). The laborato-
ry test procedure was originally prepared by the Toronto and Region Conservation Authority 
(TRCA) in association with a 31 member advisory committee from various stakeholder groups. 
 
 

Verification Results 
 
Toronto and Region Conservation Authority verified the performance test data and other infor-
mation pertaining to the First Defense® HC Oil Grit Separator.  A Verification Plan was prepared to 
guide the verification process based on the requirements of ISO 14034:2016 and the VerifiGlobal 
Performance Verification Protocol. 
 
The test sediment consisted of ground silica (1 – 1000 micron) with a specific gravity of 2.65, uni-
formly mixed to meet the particle size distribution specified in the testing procedure. The Procedure 
for Laboratory Testing of Oil Grit Separators requires that the three sample average of the test sed-
iment particle size distribution (PSD) meet the specified PSD percent less than values within a 
boundary threshold of 6%, and a median particle size no greater than 75 µm.  Comparison of the 
individual sample and average test sediment PSD to the specified PSD shown in Figure 2 indicates 
that the test sediment used for the capture and scour tests met this condition.  The median particle 
size was 73 µm. Samples from test sediment batches used for each run met the specified PSD 
within the required tolerance thresholds.  
 
 
Figure 2 - The three sample average particle size distribution (PSD) of the test sediment 
used for the capture and scour test compared to the specified PSD 
 

 
 
The capacity of the device to retain sediment was determined at seven surface loading rates using 
the modified mass balance method. This method involved measuring the mass and particle size 
distribution of the injected and retained sediment for each test run. Performance was evaluated 
with a false floor simulating the technology filled to 50% of the manufacturer’s recommended max-
imum sediment storage depth. The test was carried out with clean water that maintained a sedi-
ment concentration below 20 mg/L.  Based on these conditions, removal efficiencies for individual 
particle size classes and for the test sediment as a whole were determined for each of the tested 
surface loading rates (Table 1).  
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Hydro International First Defense® HC Oil Grit Separator 
Verification Statement 

 
 
In some instances, the removal efficiencies were above 100% for certain particle size fractions. 
These discrepancies are not unique to any one test laboratory and are attributed to errors relating 
to the blending of sediment, collection of representative samples for laboratory submission, and 
laboratory analysis of PSD. Due to these errors, caution should be exercised in applying the re-
moval efficiencies by particle size fraction for the purposes of sizing the tested device (see Bulletin 
# CETV 2016-11-0001). The results for “all particle sizes by mass balance” (see Table 1) are 
based on measurements of the total injected and retained sediment mass, and are therefore not 
subject to blending, sampling or PSD analysis errors. 
 
 
Table 1 - Removal efficiencies (%) of the First Defence HC at specified surface loading rates 
 

Particle size 

fraction (µm) 

Surface loading rate (L/min/m2) 

40 80 200 400 600 1000 1400 

>500 100* 100* 100* 81 72 86 80 

250 - 500 100* 97 99 100* 100* 59 88 

150 - 250 100* 91 95 93 47 100* 84 

105 - 150 96 89 94 89 90 70 75 

75 - 105 100* 90 95 77 -20** 100 51 

53 - 75 74 100* 97 62 100* 46 37 

20 - 53 60 33 10 5 4 0 0 

8 - 20 29 16 8 3 3 1 1 

5 – 8 8 5 8 4 4 4 3 

<5 5 3 0 0 0 3 3 

All particle sizes 
By mass balance 66.5 59.9 55.4 50.2 44.9 45.2 40.5 

* Removal efficiencies were calculated to be above 100%. Calculated values ranged between 101 and 184% (aver-
age 115%).  See text and Bulletin # CETV 2016-11-0001 for more information. 
** An outlier in the retained sediment sample sieve data resulted in negative removal for this size fraction.  The outlier 
at the 75 um particle size is shown in Figure 3. 
 

 
Figure 3 - Particle size distribution of sediment retained in the First Defense HC in relation 
to the injected test sediment average 
 

 
 
Figure 3 compares the particle size distribution (PSD) of the three sample average of the test sed-
iment to the PSD of the sediment retained by the FDHC device at each of the tested surface load-
ing rates.  As expected, the capture efficiency for fine particles was generally found to decrease as 
surface loading rates increased, particularly in the 40 to 400 L/min/m2 range. 
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Hydro International First Defense® HC Oil Grit Separator 
Verification Statement 

 

 
Table 2 shows the results of the sediment scour and re-suspension test for the First Defense® HC 
unit. The scour test involved preloading 10.2 cm (4 inches) of fresh test sediment into the sedimen-
tation sump of the device.  The sediment was placed on a false floor to mimic a device filled to 50% 
of the maximum recommended sediment storage depth.  Clean water was run through the device 
at five surface loading rates over a 30 minute period.  Each flow rate was maintained for 5 minutes 
with a one minute transition time between flow rates.  Effluent samples were collected at one mi-
nute sampling intervals and analyzed for Suspended Sediment Concentration (SSC) and PSD by 
recognized methods.  The effluent samples were subsequently adjusted based on the background 
concentration of the influent water. The smallest 5% of particles captured during the 40 L/min/m2 
sediment capture test (13.5 µm in this case) was used to further adjust the effluent sediment con-
centrations, as per the method described in Bulletin # CETV 2016-09-0001. Results showed aver-
age adjusted effluent sediment concentrations below 11 mg/L at all surface loading rates.  Effluent 
concentrations would be expected to decrease at higher flow rates since bypass over the insert 
bypass weirs was observed to begin at 1,032 L/min/m2.  
 

 

Table 2 - Scour test adjusted effluent sediment concentration at each surface loading rate 
 

Run 

Surface loading 
rate 

(L/min/m2) 
Run time 

(min) 

Background sam-
ple concentration 

(mg/L) 

Average adjusted effluent 
suspended sediment con-

centration (mg/L)* 

1 200 1:00 – 6:00 0.8 0 

2 800 7:00 – 12:00 1.0 0 

3 1400 13:00 – 18:00 1.1 10.6 

4 2000 19:00 – 24:00 2.8 2.4 

5 2600 25:00 – 30:00 6.6 0 

*The effluent suspended sediment concentration is adjusted based on the background concentration and the smallest 
5% of particles captured during the 40 L/min/m2 sediment capture test, as per the method described in Bulletin # 
CETV 2016-09-0001. 

 
 

Variances from the Procedure 
 
Minor variances from the Procedure for Laboratory Testing of Oil-Grit Separators used as the basis 
of testing for this verification were as follows: 
 
1. The Procedure states that the tested device “must be a full scale commercially available de-
vice with the same configuration and components as would be typical for an actual installation.”  
The unit tested for this verification had the same internal components as would be typical for a 
commercial installation, but the internal components were placed inside a structure constructed of 
composite materials, rather than a manhole made of concrete, the latter of which is typical for most 
installations.  The dimensions of the structure were the same as would have been the case had the 
manhole been concrete.  The use of alternate materials for the structure was not believed to signif-
icantly affect system performance.  
 
2. As part of the capture test, evaluation of the 40 and 80 L/min/m2 surface loading rate was 
split into 3 and 2 parts, respectively. The test was conducted in parts because of the long duration 
(i.e. over 10 hours) needed to feed the required minimum 11.3 kg of test sediment into the unit.  At 
the end of the first and second parts of the test, the flow rates were gradually decreased to prevent 
capture of particles that would have been washed out under normal circumstances. The require-
ment to split the test into parts was not anticipated in the Procedure for Laboratory Testing of Oil-
Grit Separators, but has been a common feature of testing at the 40 L/min/m2 surface loading rate. 
Conducting the test in two parts for the 80 L/ min/m2 surface loading rate is less common. The test-
ing did not assess the significance of the breaks, however, the test laboratory and verifier do not 
believe that the breaks significantly affected the test results. 
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3. During the sediment scour test, the flow rate coefficient of variation (COV) at the 200 
L/min/m2 surface loading rate of 0.045 slightly exceeded the target COV of 0.04.  The average flow 
rate during the test remained within ±10% of the target flow rate. 
 
 

Quality assurance 
 
Performance testing and verification of the First Defense® HC Oil Grit Separator were performed in 
accordance with the requirements of ISO 14034:2016 and the VerifiGlobal Performance Verifica-
tion Protocol. The verifier, Toronto and Region Conservation Authority, has confirmed that quality 
assurance requirements were addressed throughout the performance testing process and in the 
generation of performance test results. This includes reviewing all data sheets and data down-
loads, as well as overall management of the test system, quality control and data integrity. 
 
 

Verification Summary  
 
In summary, the First Defense® HC Oil Grit Separator is designed to remove oil, sediment, trash 
and debris from stormwater and snowmelt runoff as well as other pollutants that attach to sediment 
particles, such as nutrients and metals. Verification of performance claims for the Hydro Interna-
tional First Defense® HC Oil Grit Separator was conducted by Toronto and Region Conservation 
Authority based on independent third-party performance test results provided by Good Harbour 
Laboratories, as well as additional information provided by Hydro International. Table 3 summariz-
es the verification results in relation to the technology performance parameters that were identified 
to determine the efficacy of the First Defense® HC Oil Grit Separator. 
 
 
Table 3 - Summary of Verification Results Against Performance Parameters  
 

Performance Parameter Verified Performance 

Sediment Removal Rate The sediment removal rate of the FDHC is dependent upon flow rate, 

particle density and particle size. Removal efficiency decreased with 

increasing surface loading rate from 67% at 40 L/min/m2  to 41% at 

1400 L/min/m2.  The weighted average removal efficiency achieved 

by the unit will vary depending on the rainfall distribution of the juris-

diction in which it is installed, and site characteristics. 

 

Sediment Scour When pre-loaded with sediment with a particle size distribution 

matching that of the feed sediment used in the sediment capture test, 

the FDHC generated effluent suspended solids concentrations of less 

than 11 mg/L at surface loading rates ranging from 200 to 2600 

L/min/m2.  

 

Bypass flow rate The flow rate at which bypass occurs will vary based on model size.  

For the 1.2 m (4 foot) diameter test unit, the flow rate at which bypass 
occurred over the insert bypass weirs was 1238 L/min (327 gpm). 

 

Head loss The loss of hydraulic head across the FDHC was determined by 

measuring the water elevation difference between the inlet and outlet 

sides of the insert. Head loss may vary based on model size. For the 

tested unit the head loss ranged from 2 mm (0.08 inches) at 93.5 

L/min (12.3 gpm) to 100 mm (3.94 inches) at 1238 L/min (327 gpm) 

when bypass was observed to occur. At 327 gpm, when bypass oc-

curred, the depth of the water was 177 mm upstream and 77 mm 

downstream for a difference of 100 mm (3.94 inches). The highest 
water elevation difference was 111mm (4.37 inches) at a flow rate of 

1635 L/min (431.8 gpm), after which head loss declined up to the 

maximum measured flow rate of 3036 L/min (801.9 gpm). 
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What is ISO 14034? 
 
The purpose of environmental technology verification is to provide a credible and impartial account 
of the performance of environmental technologies. Environmental technology verification is based 
on a number of principles to ensure that verifications are performed and reported accurately, clear-
ly, unambiguously and objectively. The International Organization for Standardization (ISO) stand-
ard for environmental technology verification (ETV) is ISO 14034, which was published in Novem-
ber 2016.  

 
 
Benefits of ETV 
 
ETV contributes to protection and conservation of the environment by promoting and facilitating 
market uptake of innovative environmental technologies, especially those that perform better than 
relevant alternatives. ETV is particularly applicable to those environmental technologies whose 
innovative features or performance cannot be fully assessed using existing standards. Through the 
provision of objective evidence, ETV provides an independent and impartial confirmation of the 
performance of an environmental technology based on reliable test data. ETV aims to strengthen 
the credibility of new, innovative technologies by supporting informed decision-making among in-
terested parties. 

 
For more information on the First Defense® 

HC Oil Grit Separator, contact: 

 

For more information on VerifiGlobal, contact: 

Hydro International 

94 Hutchins Drive, Portland, Maine USA 

04102 

t: +1-207-756 6200  

e: dscott@hydro-int.com 

w: www.hydro-int.com  

VerifiGlobal c/o ETA-Danmark A/S 

Göteborg Plads 1, DK-2150 Nordhaven 
t: +45 7224 5900   
e: info@verifiglobal.com 

w: www.verifiglobal.com 

 

 

Signed for Hydro International: 

 
Original signed by: 

David Scott 
 

David Scott 

Technical Product Manager, 

Americas Stormwater 

Signed for VerifiGlobal: 

 
Original signed by: 

Thomas Bruun 
Thomas Bruun, Managing Director 

 
Original signed by: 

John Neate 
John Neate, Managing Director 

 

 

 
NOTICE: Verifications are based on an evaluation of technology performance under specific, predetermined 

operational conditions and parameters and the appropriate quality assurance procedures. VerifiGlobal and 

the Verification Expert, Toronto and Region Conservation Authority, make no expressed or implied warranties 

as to the performance of the technology and do not certify that a technology will always operate as verified. 

The end user is solely responsible for complying with any and all applicable regulatory requirements. Mention 

of commercial product names does not imply endorsement. 

 

VerifiGlobal and the Verification Expert, Toronto and Region Conservation Authority, 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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Appendix C- Roof drain 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 































































     Technical Note Site Servicing and Site grading, Erosion and Sediment control     

 

29 

 

 

 

 

 

 

 

 

 

 

 

Appendix D- Water supply for firefigh�ng 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OBC Fire Protection Calculations 

Water supply for firefighting 

Project Proposed 1-storey warehouse 
Client MEGHA HOLDINS Inc. 
Address 3113 Carp Road, Ottawa, On 
Methode Ontario Building Code 
Designed by Fritz Gérald St Fleur, P. Eng 
Date/Revision 2025-12-29 Rev. 01 

 

INPUT DATA 

•  Warehouse area: 10,567 m² (6 compartments) 

•  Largest typical compartment Area: 1,842.8 m² 

•  Height: 9.62 m 

•  Building Group: F-3 (Low hazard industrial) 

•  Sprinkler system: Entire building 

•  Construction type: Non-combustible 

•  OBC Coefficient (K): 12 (As per OBC Table 1) 

•  Spatial Coefficient (STot): 1.0 

•  Reduction Option:  (1) Compartmentalization applied 

(2) Sprinkler system 50% 

•  Closest Fire Station: Ottawa Fire Station 64 within 4.1 km (475 Donald B. Munro Dr, 

Kinburn, On) < 5 km 

•  Closest approved water supply: Hydrant 342020HP001 within 1.0 km (273 Russ 

Bradley Road, Ottawa, ON) < 2.5 km 

•  Exposure distance: 44.19 Noth, 16.15 East, 18.28 West, 24.68 South 

 

CALCULATION (OBC FORMULA) 

Q = K x V x STot ) (Required water supply in liters) 

•  Volume: 8,863.87 m³ 

•  OBC Coefficient (K): 12 (As per OBC Table 1) 

•  Spatial Coefficient (STot): 1.0 
= 1.0 + Sside N  + Sside E  + Sside W  + Sside S   

= 1.0 + 0 + 0 + 0 + 0 

= 1.0 

Q = 106,366 L (106.37 m³) 

Duration: 60 minutes 

Flow = 1772,77 L/min 

 



 

MINIMUM WATER SUPPLY FLOW RATE 

As per OBC A-3.2.5.7 Table 2 

Q <108,000 L 

Flow = 2,700 L/min 

Less than 9,000 L/min; therefore, FUS formula is not applicable. 

Q = 2,700 x 60 

Q = 162,000 L 

 

STORAGE VOLUME 

Storage Volume = 162,000 L 

Tank capacity: 135,000 L (See model) 

Number of tanks required: 2 units 

E#ective Storage volume: 270,000 L 

 

 

 

 

 

REFERENCES 

•  Ontario Building Code (OBC) 3.2.5.7 

•  Memo accompanying Rural Fire Demand Tech Bulletin IWSTB-2024-05 

 

 



 

 

 

 

 



 

 

 

 







fstfleur
Callout
HYDRANT 342020HP001
RUSS BRADLEY ROAD

fstfleur
Callout
PROJECT LOCATION
3113 CARP ROAD
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Appendix E- Sanitary Service 
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INSULATION BOARDS UNDER ROADWAY.
TO BE INSTALLER @ 2% MIN. SLOPE TO BE

TOTAL DESIGN DAILY SANITARY SEWAGE FLOW (T.D.D.S.S.F.)

12 UNITS:
· OFFICE SPACE = 2 EMPLOYEES @ 75 L/DAY/PERSON = 150 L/DAY
· WAREHOUSE SPACE = 2 LOADING BAYS @ 150 L/DAY / DOOR = 300 L/DAY
· TOTAL = (150 L/DAY + 300 L/DAY) x 12 UNITS = 450 L/DAY x 12 UNITS = 5,400

L/DAY

THE PRELIMINARY SEWAGE SYSTEM DESIGN HAS BEEN DESIGNED TO ACCOUNT
FOR NITRATE REDUCTION AS REQUIRED BY REPORT No. PH5068-LET.01

TYP.
100mmØ VENT PIPE INSTALLED IN
150mmØ LANDSCAPE VALVE COVER

TYP.
100mmØ SOLID PVC FOOTER PIPE
INV. = 117.88m TBC

2 CELLS OF 3 RUNS OF 11 ELJEN GSF A-42 MODULES
MODULAR BASE ELEV. @ HEAD = 117.77m TBC
MODULAR BASE ELEV. @ FOOT = 117.70m TBC

100mmØ PERFORATED PVC SEPTIC PIPE
INSTALLED @ 0.5% ON ELJEN MODULES
HEAD INV. = 117.95m TBC
FOOT INV. = 117.88m TBC

2x 3m L - 100mmØ PVC PIPE
WITH ELBOW @ 2% (min.) SLOPE

2 x 38mØ PVC SCH40 FORCEMAIN
· INSTALL TO GRAVITY DRAIN AND

OVERLAY WITH 50mm T x 600mm
W INSULATION BOARDS

ELJEN SPECIFIED SAND AREA
· 630 mm THICK (TOP OF MODULE TO BASE)
· 21.0m x 15.7m
· FOLLOWED BY 300 mm THICK OF SAND/LIGNOCELLULOSE LAYER
· FOLLOWED BY 50 mm THICK LAYER OF LIMESTONE
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TW 2:
WWR ID A437749
· WELL MUST BE 3m (min.) FROM PROPERTY LINES, STRUCTURES AND PARKING AREAS
· WELL MUST BE WITHIN A LANDSCAPED AREA WITH DRAINAGE AWAY FROM THE WELL
· WELL MUST BE 3m (min.) FROM POTENTIAL CONTAMINATION (INCLUDING STORMWATER

FEATURES, SEWAGE SYSTEMS AND OTHER SOURCES OF CONTAMINATION)
· ELEVATION OF THE TOP OF CASING AND GROUND SURFACE AROUND THE WELL MUST BE

SHOWN ON GRADING PLANS
· MUST BE PROTECTED FROM VEHICULAR TRAFFIC AND SHALL NOT BE WITHIN SNOW STORAGE

AREA.
· WELL MUST BE ACCESSIBLE BY A DRILLING RIG.
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PROPOSED WAREHOUSE BUILDING

MEGHA HOLDINGS INC.
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SEWAGE SYSTEM LAYOUT PLANProject:
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LEGEND:

Bore Hole Location

x 116.99 Existing Ground Surface Elev. (m)

x 117.99 Proposed Ground Surface Elev. (m)

(115.99) Groundwater Elev. (m) - June/2022

Existing Structure

Proposed Structure

Water Supply Well

BENCHMARK INFORMATION:

TBM:  Nail in Utility Pole on North Side of
Property.

Approximate Geodetic Elevation =
118.38m

REFERENCE:

Base Plan and Topographic Information obtained
from Topographic Plan No. 22958-22 Pt Lt 12C3
HU T F, dated June, 2022, by Annis O'Sullivan,
Vollebekk Ltd.

Additional Base Plan information obtained from
Site Plan No. A012, dated

0Issued for Preliminary Discussion Purposes30/09/25

1Issued for Client review02/10/25

SEWAGE SYSTEM NOTES:

1. TANKAGE AREA SHALL BE PROTECTED FROM PUBLIC ACCESS. IF PUBLIC ACCESS CANNOT BE PREVENTED WITHIN THIS
AREA, IT IS RECOMMENDED THAT TANK LIDS BE REINFORCED, LOCKABLE AND WATERTIGHT.

2. CONTROL PANEL SHALL BE INSTALLED WITHIN A LOCKABLE, TAMPER PROOF BOX.
3. PROPOSED SEWAGE SYSTEM SHALL BE GRASS COVERED ONLY.
4. PROPOSED LEACHING BED AREA SHALL BE PROTECTED FROM VEHICULAR TRAFFIC WITH BOLLAARDS OR CONCRETE

CURBING.
5. TREES WITHIN 5m OF DISTRIBUTION PIPES TO BE REMOVED/RELOCATED OR, A ROOT BARRIER SHALL BE INSTALLED

VERTICALLY ALONG THE EXCAVATION OF THE PROPOSED SEWAGE SYSTEM FROM THE BASE OF THE SYSTEM EXTENDING TO
THE FINISHED GRADE.

6. SNOW STORAGE SHALL NOT BE LOCATED OVER PROPOSED SEWAGE SYSTEM.
7. IT IS RECOMMENDED THAT THE LEACHING BED AREA BE SODDED AS SOON AS POSSIBLE.
8. SURFICIAL DRAINAGE SHALL BE DIRECTED AWAY FROM THE PROPOSED SEWAGE SYSTEM.

2Issued for Final review07/10/25
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COVER MATERIAL TO CONSIST OF LEACHING BED FILL FOLLOWED BY APPROX. 100mm
OF SANDY TOPSOIL.  LEACHING BED TO BE VEGETATED AS SOON AS POSSIBLE.

PROFILE
N.T.S.

STRIP ALL TOPSOIL, AND ANY FILL MATERIAL AND
SUBEXCAVATE TO AT LEAST ELEV. 116.90m  (WHICHEVER IS
GREATER) .  RE-ESTABLISH THE SPECIFIED CONTACT
LEVEL USING SELECT SAND FILL, WHERE REQUIRED.

ELJEN GSF A-42 MODULE 2 CELLS
OF 3 RUNS OF 11 MODULES (ea.)

30
0m

m

(m
in

.)

ELJEN
SPECIFIED SAND

(ASTM C33)

SAND / LIGNOCELLULOSE
(AS PER DESIGN MANUAL)

LEACHING BED FILL

117.77

117.32

117.95

117.02

100mmØ PVC SEPTIC PIPE

ELJEN ANTI SILTATION
FILTER FABRIC

LOOSE BROWN SILTY SAND
EST. T = 20 min/cm
(TO BE SCARIFIED)

450mm
MIN.

180mm

300mm
MIN.

ELJEN HOOP

14.0m

TOPSOIL

NOTES:
1)  ESTIMATE OF DAILY SEWAGE FLOW (Q)
THE PROPOSED SEWAGE SYSTEM HAS BEEN DESIGNED TO SUPPORT A COMMERCIAL TYPE USAGE CONSISTING OF
OFFICE, STORE AND WAREHOUSE SPACE.  THE DAILY DESIGN SEWAGE FLOW RATE IS CALCULATED IN ACCORDANCE
WITH O.B.C. TABLE 8.2.1.3.B.

OFFICE SPACE:

· 2 EMPLOYEES @ 75/DAY/EMPLOYEE x 12 UNITS = 150 L/DAY x 12 UNITS
· ESTIMATE SEWAGE FLOW = 1,800 L/DAY

WAREHOUSE SPACE:

· 2 LOADING BAY x 150 L/DAY / LOADING BAY x 12 UNITS = 300 L/DAY x 12 UNITS
· ESTIMATE SEWAGE FLOW = 3,600 L/DAY

        ESTIMATED SANITARY SEWAGE FLOW = 5,400 L/DAY
        TOTAL DESIGN DAILY SANITARY SEWAGE FLOW = 6,000 L/DAY

2)  SOIL CONDITIONS
SOILS INFORMATION GATHERED BY PATERSON GROUP INC. ON JUNE 23, 2022.  REFER TO PATERSON GROUP REPORT
PG6308-1 FOR FULL SOILS BREAKDOWN.

BH 1-22, ELEV.117.21m BH 3-22, ELEV. 116.78m

0-0.28   TOPSOIL 0-0.28   TOPSOIL 
0.28-0.69  LOOSE BROWN SILTY SAND 0.28-0.69  LOOSE REDDISH BROWN SILTY SAND
0.69-1.45 STIFF BROWN SILTY CLAY 0.69-2.59 STIFF BROWN SILTY CLAY
1.45-3.6 LOOSE TO COMPACT BROWN SISA TO SASI 2.59-4.50 INTERBEDDED LAYERS OF LOOSE BROWN

INTERMITTENT LAYERS OF SILTY CLAY SISA TO SASI AND STIFF BROWN SICL

- G.W.L. @ 1.67m DEPTH (115.54m) - G.W.L. @ 1.22m DEPTH (115.56m)

3) PRETREATMENT TANK
· TANK SHALL BE CONNECTED TO BUILDING BY A 150mm Ø PVC PIPE SLEEVED THROUGH A 200mmØ PVC SDR 28

PIPE AND OVERLAIN WITH 50mm T x 600mm W RIGID INSULATION BOARDS (UNDER ROADWAY) AND SHALL BE
INSTALLED AT 2.0% (min.) SLOPE TO THE PRETREATMENT TANK.

· TANK SHALL INSTALLED LEVEL ON 150mm LAYER OF O.P.S.S. GRANULAR 'A' COMPACTED TO 98% S.P.M.D.D.
· MINIMUM WORKING CAPACITY OF PRETREATMENT TANK = (3 x Q) = 3 x 6,000 L/DAY = 18,000 L (min.)
· IT IS RECOMMENDED THAT A NEW 18,000L (min.) TWO-COMPARTMENT SEPTIC TANK BE INSTALLED.
· AN OBC APPROVED EFFLUENT FILTER (I.E. POLYLOK PL-525 EFFLUENT FILTER, OR EQUIVALENT) SHALL BE

INSTALLED ON THE OUTLET PIPE IN THE PRETREATMENT TANK.
· THE ACCESS LIDS TO THE TANK OPENINGS SHALL BE EXTENDED TO THE GROUND SURFACE.  INSTALL RISERS

AND COVERS TO SUIT.
· ACCESS LIDS SHALL INCLUDE SAFETY DEVICES AS PER CSA B66-21.

4) LEACHING BED SIZING CRITERIA
· NO. OF MODULES REQUIRED = Q/95 = 6,000/95 = 63.1 MODULES
· USE 2 CELLS OF 3 RUNS OF 11 (66) ELJEN GSF A-42 MODULES EACH
· SAND AREA REQUIRED = QT/400 = 6,000(20)/400 = 300m² (min.)
· SAND AREA PROVIDED = 16.92m x 21.0m = 355.3m²

5) BALANCING TANK
· INSTALL A 6,000L (min.) BALANCING TANK IN SERIES AND DOWNSTREAM FROM THE NEW SEPTIC TANK.
· TANK SHALL INSTALLED LEVEL ON 150mm LAYER OF O.P.S.S. GRANULAR 'A' COMPACTED TO 98% S.P.M.D.D.
· A TIME OPERATED ALTERNATING DUPLEX PUMPING SYSTEM (I.E. MYERS ME3F, OR SIMILAR) AND A HIGH WATER

ALARM SHALL BE INSTALLED IN THE BALANCING TANK.

· THE TIME OPERATED DUPLEX PUMPING SYSTEM SHALL OPERATE EVERY HOUR (I.E. 250 L/DOSE + VOLUME TO
CHARGE THE SYSTEM) AND SHALL ALTERNATE BETWEEN EACH CELL.

· A 3mmØ DRAIN HOLE SHALL BE INSTALLED IN THE UNDERSIDE OF THE FORCEMAIN IN THE BALANCING TANK
NEAR THE WALL CONNECTION.

· RISERS WITH A COVER SHALL BE INSTALLED OVER THE BALANCING TANK TO PROVIDE ACCESS FROM THE
GROUND SURFACE.

· DISCHARGE PIPING FOR PUMP SHALL BE CONFIGURED SUCH THAT THE PUMP IS EASILY SERVICED FROM THE
GROUND SURFACE.

6) DISTRIBUTION BOX / FORCEMAIN

· A 38mmØ (NOMINAL) PVC SCH 40 FORCEMAIN (2) SHALL BE USED TO CARRY THE EFFLUENT FROM THE
BALANCING TANK TO EACH 3m L x 100mm Ø PVC SEWER PIPE.

· 100mm SEWER PIPE SHALL DRAIN BY GRAVITY TO A 3 OUTLET DISTRIBUTION BOX.
· THE FORCE MAIN SHALL BE INSTALLED TO GRAVITY DRAIN TO THE BALANCING TANK
· THE FORCE MAIN SHALL BE OVERLAIN WITH 50mm T x 600mm W RIGID INSULATION.
· THE FORCEMAIN SHALL BE BEDDED ON A 150 mm THICK LAYER OF COMPACTED SAND OR GRANULAR 'A'.
· THE DISTRIBUTION BOX SHALL BE EQUIPPED WITH AN INLET BAFFLE AND OUTLET PIPES (3).
· BOX SHALL INSTALLED LEVEL ON 150mm LAYER OF O.P.S.S. GRANULAR 'A' COMPACTED TO 98% S.P.M.D.D.
· EACH PIPING RUN SHALL BE FED BY A 3 OUTLET DISTRIBUTION BOX.
· THE DISTRIBUTION BOX SHALL BE CONNECTED TO THE DISTRIBUTION PIPING RUNS USING 100mmØ SOLID PVC

SEWER PIPE @ 2% (min.) SLOPE.

7)  LEACHING BED CONSTRUCTION GUIDELINES
· REMOVE ALL EXISTING TOPSOIL, AND ANY FILL WITHIN LIMITS OF THE SAND AREA AND SUBEXCAVATE TO AT

LEAST ELEVATION 116.90m, WHICHEVER IS GREATER.  RE-ESTABLISH THE SPECIFIED CONTACT LEVEL USING
SELECT SAND FILL, WHERE REQUIRED.

· THE SUBGRADE SURFACE SHALL BE SCARIFIED, UNDER DRY CONDITIONS.
· PLACE A 50mm MIN. THICK LAYER OF LIMESTONE ROCK OVER THE SUITABLY PREPARED SUBGRADE.
· LIMESTONE ROCK SHALL NO SMALLER THAN 25mm IN DIAMETER UP TO 50mm IN DIAMETER. THE ROCK SHALL

CONTAIN GREATER THAN 15% LIMESTONE AS PER ELJEN DENITRIFICATION SUPPLEMENTAL DESIGN AND
INSTALLATION MANUAL.

· PLACE A 300mm THICK LAYER OF SAND / LIGNOCELLULOSE OVER THE LIMESTONE ROCK LAYER.
· SAND / LIGNOCELLULOSE SHALL CONSIST OF WOOD CHIPS OR SAW DUST FROM HARD WOOD TREES THAT HAVE

NOT BEEN FURTHER PROCESSED BY CHEMICALS. THE 300mm SAND AND LIGNOCELLULOSE LAYER SHALL BE
50/50 EQUAL MIXTURE OF ASTM C33 SAND AND WOOD CHIPS FROM HARD WOOD TREES. THE MIXTURE MUST
NOT EXCEED 60/40 IN FAVOR OF THE MORE WOOD TO SAND.

· PLACE A 450mm MIN. THICK LAYER OF ELJEN SPECIFIED SAND FILL OVER THE LEACHING BED FILL.
· THE ELJEN SPECIFIED SAND FILL SHALL CONSIST OF WASHED SAND MEETING THE REQUIREMENTS OF ASTM

C33 "STANDARD SPECIFICATION FOR CONCRETE AGGREGATES" WITH LESS THAN THAN 5% PASSING 0.075mm
SIEVE.  ELJEN SPECIFIED SAND FILL SHALL BE PRE-APPROVED BY THE CONSULTANT.

· THE MODULES SHALL BE INSTALLED IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS.
· THE MODULES SHALL BE INSTALLED AT APPROXIMATELY A 0.5% SLOPE, END TO END AND WITH THE WHITE

DEMARCATION LINE FACING UP.
· THE MODULAR BASE LEVEL (ELEV. 117.70 AT THE FOOTER TO 117.77m AT THE HEADER) SHALL BE ESTABLISHED

WITH ELJEN SPECIFIED SAND FILL, HAVING A MINIMUM THICKNESS OF 450mm.
· THE ELJEN MODULES SHALL BE FED BY GRAVITY BY A 100mmØ PVC SEWER PIPE @ 2% (min.) SLOPE FROM THE

DISTRIBUTION BOX
· THE DISTRIBUTION PIPE SHALL CONSIST OF A 100mmØ PERFORATED PVC PIPE CENTRED OVER THE MODULES.

THE PIPE SHALL BE SECURED TO THE TOP OF THE MODULES USING AN ELJEN HOOP (MINIMUM 1 HOOP PER
MODULE).

· THE INVERT LEVEL OF THE DISTRIBUTION PIPE SHALL BE SET ON THE MODULES AT ELEVATION 117.88m AT THE
FOOTER TO 117.95m AT THE HEADER. THE END OF THE PIPE RUNS SHALL BE CONNECTED TO A 100mmØ SOLID
PVC FOOTER PIPE

· INSTALL ELJEN SYSTEM SAMPLING DEVICE AS PER MANUFACTURER'S RECOMMENDATIONS.
· THE ELJEN ANTI-SILTATION FILTER FABRIC SHALL BE SPREAD LENGTHWISE OVER THE PERFORATED SEPTIC

PIPE AND DOWN THE SIDES OF THE MODULES.  ENSURE ENDS OF MODULES ARE ALSO COVERED WITH FABRIC.

· THE MODULES SHALL BE BACKFILLED, WITH ELJEN SPECIFIED SAND FILL TO AT LEAST THE TOP OF THE ELJEN
MODULES, FOLLOWED BY 200mm (min.) OF LEACHING BED FILL, FOLLOWED BY 100mm OF SANDY TOPSOIL,
WITHIN THE LIMITS OF THE SAND AREA.  THE BED AREA SHOULD BE VEGETATED AS SOON AS POSSIBLE.

· LEACHING BED SAND FILL SHALL BE UNIFORM SAND WITH GRADING LIMITS SIMILAR TO 100% PASSING 13.2mm
SIEVE, LESS THAN 5% PASSING 0.075mm SIEVE, AND HAVING A PERCOLATION TIME OF 6 TO 8 min/cm.  LEACHING
BED FILL SHALL BE PRE- APPROVED BY THE CONSULTANT.

· THE SIDES OF THE BED SHOULD BE SLOPED AT 3H:1V OR SHALLOWER.
· VENT SYSTEM SHALL BE INSTALLED ON THE FOOTER PIPE.  CONNECT A 100mmØ PVC VENT PIPE TO FOOTER

PIPE,  EXTENDING TO GROUND SURFACE.  VENT PIPE TO BE INSTALLED IN 150mmØ LANDSCAPE VALVE COVER.

8)  MINIMUM CLEARANCE DISTANCE FROM DISTRIBUTION PIPE
· 5.7m FROM ANY PROPERTY LINE
· 7.7m FROM ANY STRUCTURE: 5.0m FROM ANY BASEMENTLESS STRUCTURE
· 17.7m FROM ANY DRILLED WELL
· 5.0m FROM ANY TREE (UNLESS OTHERWISE APPROVED)

9)  MINIMUM CLEARANCE DISTANCE FROM TANK(S)
· 1.5m FROM ANY STRUCTURE
· 15.0m FROM ANY DRILLED OR DUG WELL
· 3.0m FROM ANY PROPERTY LINE

10)  GENERAL
· SNOW STORAGE SHALL NOT BE LOCATED OVER PROPOSED SEWAGE SYSTEM.
· THE SEWAGE SYSTEM HAS NOT BEEN DESIGNED TO SUPPORT TRAFFIC LOADING.
· THE BACKFILLING OF THE SEWAGE SYSTEM SHOULD MINIMIZE THE RISK OF OVER COMPACTION WITH THE USE

RUBBER TRACKED EQUIPMENT AND BY AVOIDING THE CREATION OF ANY CONSTRUCTION ROUTES OR
PATHWAYS OVER THE SYSTEM.

· ANY NEW IRRIGATION / SPRINKLER SYSTEM SHOULD NOT BE USED IN PROXIMITY OF THE PROPOSED SEWAGE
SYSTEM.

· ENSURE WALKWAYS AND/OR SHURBBERY ARE NOT PLACED WITHIN PROXIMITY OF THE TANKAGE.
· THE BACKWASH WATERS FROM ANY WATER TREATMENT UNIT, SUCH AS WATER SOFTENER, SHOULD NOT

DISCHARGE INTO THE SEWAGE SYSTEM.
· THE SEWAGE SYSTEM HAS NOT BEEN DESIGNED FOR THE USE OF A GARBAGE DISPOSAL.
· SEWAGE SYSTEM INSTALLER SHALL BE QUALIFIED AND REGISTERED UNDER PART 8 OF THE ONTARIO BUILDING

CODE AND SHALL BE AN AUTHORIZED EJLEN TREATMENT SYSTEM INSTALLER.
· ALL WORK SHALL BE CARRIED OUT IN ACCORDANCE WITH THE LATEST BY-LAWS, CODES AND REGULATIONS.
· CONTRACTOR SHALL REVIEW DRAWINGS IN DETAIL AND SHALL INFORM THE CONSULTANT OF ANY  ERRORS

AND/OR OMISSIONS ON DESIGN DRAWINGS IMMEDIATELY.
· CONTRACTOR SHALL BE RESPONSIBLE TO LOCATE AND PROTECT ALL EXISTING UNDERGROUND SERVICES.
· CONTRACTOR SHALL VISIT THE SITE AND REVIEW ALL DOCUMENTATION TO BECOME FAMILIAR WITH THE SITE

AND SUBSURFACE SOIL CONDITIONS TO DETERMINE SUITABLE METHODS OF CONSTRUCTION.
· THE MANUFACTURER PROVIDES A LIMITED WARRANTY OF THE SYSTEM COMPONENTS. THE OWNER OF THE

SYSTEM MUST SIGN A MAINTENANCE AGREEMENT WITH THE MANUFACTURER'S REPRESENTATIVE.  THE
HOMEOWNER IS RESPONSIBLE FOR THE ANNUAL FEES ASSOCIATED WITH THE MAINTENANCE.

· THE FIRM OF PATERSON GROUP INC. HAS PROVIDED DESIGN SERVICES ONLY FOR THE SUBJECT SEWAGE
SYSTEM. THE DESIGN HAS BEEN CARRIED OUT IN ACCORDANCE WITH THE MANUFACTURER'S GUIDELINES AND
OUR INTERPRETATION OF PART 8 OF THE ONTARIO BUILDING CODE.

· INSPECTIONS BY THE CONSULTANT DURING THE INSTALLATION OF THE SYSTEM IS A REQUIREMENT OF SOME
REGULATING AUTHORITIES AND IS STRONGLY RECOMMENDED BY  THIS FIRM.

· THE PROPERTY LINE / SEPARATION DISTANCES SHOULD BE CONFIRMED PRIOR TO CONSTRUCTION.
· CONSTRUCTION INSPECTIONS DURING THE INSTALLATION OF THE SEWAGE SYSTEM MAY BE REQUIRED BY THE

REGULATING AUTHORITY AND ARE STRONGLY RECOMMENDED BY THIS FIRM.  IF THIS FIRM IS TO COMPLETE
ANY CONSTRUCTION INSPECTION(S), ADDITIONAL FEES MAY BE APPLIED.  CONFIRMATION OF PAYMENT WILL BE
REQUIRED PRIOR TO THE INSPECTION.

· THE TEST HOLE INFORMATION PROVIDED, IS INTENDED TO BE USED FOR DESIGN PURPOSES ONLY, AND
SHOULD NOT BE RELIED UPON FOR CONSTRUCTION PURPOSES.  IF DISCREPANCIES ARE FOUND DURING THE
CONSTRUCTION PROCESS, IT IS THE CLIENT'S RESPONSIBILITY TO CONTACT THIS FIRM TO MAKE ANY
NECESSARY COMMENTS OR REVISIONS.  ADDITIONAL REVISIONS ARE NOT CONSIDERED PART OF THE DESIGN
WORKS AND WILL BE CONSIDERED AS AN ADDITIONAL COST.

118.20m
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REFER TO PATERSON GROUP DRAWING No.
PH5068-1(rev.1) FOR SEWAGE SYSTEM LAYOUT.

SEWAGE SYSTEM DESIGN, SPECIFICATION, DETAILS AND NOTES HAVE BEEN COMPLETED IN
ACCORDANCE WITH ELJEN DENITRIFICATION SUPPLEMENTAL DESIGN AND INSTALLATION MANUAL.

AS PER G.P. 2.0% AS PER G.P.
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