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1.0 Introduction 

      

Urbtech Engineering Inc. was retained by Mr. Abdullah Al Eyadeh to prepare this 

Functional Servicing and Stormwater Management Report in support of the proposed 

redevelopment of the Burloak Plaza located at 580 Burloak Drive in the Town of 

Oakville. 

 

This Functional Servicing and Stormwater Management Report was prepared as per the 

recommendation from the reports and standards listed below: 

 

 Town of Oakville Development Engineering Procedure and Guidelines 

 Regional Municipality of Halton, Water and Wastewater Linear Design Manual 

 Erosion and Sediment Control Guideline for Urban Construction (ESCGUC) 

 Topographical Survey prepared by IBW Surveyors, updated May 13, 2025  

 Subsurface Utility Investigation by T2 Utility Engineers, dated June 24, 2024 

 Water Supply for Public Fire Protection (FUS) 

 Pre-Consultation Checklist & Preliminary Comments 

    

1.1 Study Area  

 

The total site area is 7,020m² and presently is an open field covered with weeds. 

 

The site is located at the junction of Burloak Drive is bounded by Burloak Drive to the 

north and east and an existing residential subdivision to the south. 

 

There is an existing 200 mm sanitary running through this site within easement, an 

existing 375mm diameter storm sewer running just south on this subject property, an 

existing 400mm diameter watermain just south of this site and 450mm sanitary, 600 mm 

and 450mm diameter storm and 300mm on watermain on Burloak Drive. There are 

several other services, such as Hydro, Gas, bell running just south of this subject 

property. 
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 2.0 Stormwater Management 

 

The existing minor drainage is collected by the existing 375mm storm sewer system 

located just south of these subject lands and 375mm diameter storm connection off 

Burloak Drive. The major drainage is from the north/west to south/west on Burloak 

Drive. 

 

As per the Town of Oakville Development Engineering Procedure and Guidelines and 

comments provided at the Pre-consultation meeting the site post-development flows for 

storms up to including the 100-year storm shall be controlled to 5-year pre-development 

levels. 

 

2.1 Surficial Geology 

There is no Soil Investigation Report available at this time. However, based on the soli 

strata noted on the Town of Oakville Plan and Profiles for Burlock Dive and Great Lakes 

Boulevard, the subsoil consist of Clayey Silt Till followed by Weathered Shale. 

These soils have very low permeability. 

 

2.2 Design Criteria and Methodology  

 

 Water balance: 25mm storm event to determine the water balance changes. 

 Water quality Level 1, long term average removal of 80% TSS. 

 Control post-development flows to 5 years pre-development levels for all storm 

events up to and including the 100-year storm. 

 Storm flows in excess of the 100-year flows will be directed overland to the road 

allowance. 

 Sediment and erosion control during construction. 
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2.3 Water Balance  

 

As per the Town Stormwater Master Plan and CLI/ECA, the 25mm event is required for 

determining the water Balance changes on site. 

 

Since the site underlaying soils is Clayey Silt Till followed by Weathered Shale, 

therefore the permeability of the subsoils is almost nonexistent. 

 

However, to address the water balance deficit it is proposed to increase the soil 

volumes within the landscaped area to 0.40m and even deeper for shrubs and trees. 

The soil volume will be provided by the landscaped architect. 

 

2.4    Water Quality 

 

As per the Town criteria, quality control Level 1, 80% TSS removal is required. 

 

To meet the 80% TSS removal target for the drainage area of 5,371m2 going to the 

Hydro Filter HF12 manufactured by HydroWorks, is proposed with an average TSS 

removal of 83% and 90% annual volume runoff treated.  

 

This HydroFilter system has been certified for 80% TSS removal. 

 

 Controlled area including roof of 5,371m2 80% TSS removal 

Treated via Hydro Filter HF12 

 Uncontrolled previous surfaces 1,476m2  80% TSS removal 

 Uncontrolled impervious surfaces 173m2  0% TSS removal 

 

Thus, the TSS removal for this site will be 78%, which is very close to 80%. The 

HydroFilter performance calculations, details and Verification Statement is attached in 

Appendix ‘B’. 
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2.5 Water Quantity 

2.5.1 Allowable Release 

 

As noted in section 2.1, this site runoff shall be controlled to 5-year predevelopment 

level for all storm events up to and including the 100-year storm. 

 

The pre-development flows have been modeled with the SWMHYMO Model and found 

to be 0.134m3/s. 

 

2.5.2 Post-Development Flows and Storage Volumes 

 

In the post-development condition, the proposed development site will be occupied by 

the building roof of 2,459m2, paved area of 3,085m2 and landscaped area of 1,476m2.  

There are no external flows to this site. Due to grading constrains there will be a small 

uncontrolled area of 454m2 (however draining to the HydroFilter) and 173m2 of paved 

and 1,476m2 and landscaped area draining to Burlock Drive.  However, these areas 

were accounted for in the SWMHYMO Model. 

 

The stormwater detention will be provided on the proposed roof, in the oversized storm 

sewer and surface. The proposed site discharge rate will be controlled by a 140mm dia. 

Orifice plate in Manhole 102. 

 

The total 100 year flows from this site will be 127 l/s (62l/s controlled by an orifice and 

65l/s of uncontrolled flows) which is less than the allowable flow of 134 l/s for the 5-year 

pre-development flow.  

 

For the post development flow calculation refers to Appendix ‘B’ and the Table 2.5.2.1. 
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Table 2.5.2.1   Summaries of Release Rates and Storage Volumes 

 Storage 

Required* 

m³ 

Storage 

Provided* 

m³ 

Actual 

Release** 

l/s 

Allowable 

Release 

l/s 

Orifice 

Plate Size 

 

5 Year 64/26 64/26 75 134 140 

100 Year 120/56 120/56 127 134 140 

*00/00 Building Storage/Sewer Storage 
**Including controlled building flows 
 

The emergency overflow routes are shown on the Site Grading Plan in Appendix ‘C’ and 

the Post-Development Drainage Plan in Appendix ‘B’. 

 

2.5.3 Strom Sewer Connection 

 

There is an existing 375mm diameter storm located just south of this site. This storm is 

further connected to the exiting storm on Burloak Drive. It is proposed to construct a 

new 300 mm diameter storm connection to service this site. 

 

2.6 Erosion and Sedimentation Control  

 

Urban development increases peak runoff, flow velocities and affects the quality of the 

runoff. 

 

This condition is most noticeable during the construction phase, when the vegetation 

cover is lessened.  The exposed material can be eroded and carried into the receiving 

storm sewer. 

 

2.6.1 Sediment and Erosion Control During Construction 

 

Prior to any construction works, a sediment fence and catchbasin protection on all the 

existing catchbasins on the street adjacent to this site and within the site shall be 

installed. 
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The sediment control devices will remain in place and will be replaced, if necessary, 

until all construction, grading and sodding is completed. This site will discharge to the 

existing 375mm dia. storm sewer just west of this subject lands. 

 

2.6.2 Construction Schedule 

 

 Prior to any construction activities, the sediment fence, catchbasin sediment 

protection on existing catchbasins on the existing roads adjacent to this site and 

within the site and the construction access mud mat shall be installed. 

 Once the sediment devices are in place, the earth works, and the construction of 

the underground services will commence. 

 During construction, erosion and sediment control measures should be inspected 

weekly at a minimum, after every rainfall and snow melt event and daily during 

extended rain or snow melt periods.  During inactive periods, where the site is 

inactive for 30 days or longer, a monthly inspection of the sediment devices 

should be performed and the devices repaired if necessary. 

 After completion of the building, grading, sodding and asphalt, the sediment 

devices will be removed, and the disturbed area restored. 

 Schedule  

Initial Sediment Control Installation; Spring 2026 

Underground Servicing Operations; Spring/Summer 2026 

Building Construction; Summer/Fall 2026 

Final Grading Operation; Fall 2026 

 

2.6.3 Sediment Control Inspection and Maintenance 

 

Sediment Fence 

 Check for any loose ends and attach to the tee stakes or bury into the ground 

and/or place clear stone at the bottom of the fence as required. 

 Check for any damaged, broken fence and replace with new filter fabric, attach 

to the tee stakes and bury into the ground as required. 
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 Check for sediment build up and clean if necessary. 

 

Construction Access Mud Mat 

 Check for condition and if excessive build up of mud, scrape/remove stone as 

necessary and replace with new stone. 

 

  Catchbasin Sediment Protection 

 Check catchbasin for sediment build up and clean if necessary. 

 Check sediment protection condition, if damaged/ripped then replace with new 

unit. 

 Remove sediment protection for the winter season and clean catchbasin. 

 In the spring, clean catchbasin and install sediment protection. 

 

The erosion and sediment control measures should be inspected weekly, at a minimum, 

after every rainfall and snowmelt event and daily during extended rain or snow melt 

periods. 

 

3.0 Sanitary Sewer  

 

There is an existing 200mm diameter sanitary sewer running through this site 

connected to the sanitary sewer on Burlock Drive. It was requested by the Region that 

the section of the exiting sanitary sewer from this site to approximately Randolph 

Crescent be analyzed for sufficient capacity. 

 

For this purpose, a GIS mapping was purchased from Region of Halton. This 

information includes Manhole numbers and inverts, sewer sizes and slopes. 

In addition, a Halton region base map was overlaid on the GIS mapping to determine 

the type of developments and drainage areas. 

 

The population was calculated based on the Region’s Water and Wastewater Linear 

Design Manual, Section 3, Table 3.1 and IMP recommended Design Criteria. 
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Base on the above the sanitary flows were calculated and are presented in the Sanitary 

Sewer Design in Appendix ‘D’. 

 

As can be noted from this Design Sheet, all of the existing sanitary sewer on Burlock 

Drive up to Randolph Crescent 525mm diameter sewer flow depth is less than half of 

pipe diameter. And therefore, this existing sewer has sufficient capacity for the 

proposed development. 

 

4.0 Water Supply 

 

As noted in section 1.1, there is an existing 400mm diameter watermain just south of 

this site and a 300mm on watermain on Burloak Drive. 

 

A new 200mm diameter fire connection and 100mm diameter domestic connection are 

proposed from the existing 300mm diameter watermain on Burlock Drive as shown the 

Site Servicing Plan.  

 

The flows and pressure of the existing 300mm diameter watermain on Burlock Drive 

was recorded by Bruce Fire Engineering and the flows and pressures are as follows: 

 

Static Pressure was 48psi  

Residual pressure with 1 port open 46psi and flows of 919.8usgpm, residual pressure 

with 2 ports open 44psi and flows of 1,423.8usgpm and theoretical flow at 20psi 

(140kPa) of 4,070usgpm (257l/s) 

 

The domestic water demand will be as follows 

(Lot Area) 0.7020ha * 90 (Population as per table 2-1) = 63.2 rounded off to 64 

 

Average Daily Demand 64p * 260l/p/day = 16,640l/day 

Maximum Daily Demand 16,640l/day * 2.25 = 37,440l/day 

Maximum Hourly Demand 16,640l/day * 2.25 = 37,440l/day = 0.43l/s 
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As per Fire Underwriters Survey (FUS) the fire flows must deliver flows for a 2-hour 

duration in addition to the maximum daily domestic demand, with a residual pressure of 

not less than 140 kPa or 20.3psi.  

 

The total domestic and fire flows (based on the FUS calculation) of 183.43 l/s (0.43l/s 

domestic + 183l/s Fire) is less than the existing watermain anticipated flow of 257l/s at 

140 kPa. Therefore, based on the information provided by Bruce Fire Engineering, 

dated August 08, 2025 the existing 300mm diameter watermain on Burlock Drive can 

support this development. 

 

Copy of the signed water flow test and the FUS fire flow calculation are attached to this 

report in Appendix ‘E’. 

 

5.0    Conclusion  

 

On the basis of the investigation and analysis carried out and identified in this report, 

the facilities to be provided meet the stormwater management and site servicing 

guidelines and requirements of The Town of Oakville Criteria and Halton Region Water 

and Westwater Linear Design Manual and the Town and regio infrastructure can support 

the proposed development. 

 

 Storm sewer connection will be provided via the proposed 300 mm diameter storm 

connected to the existing 375mm diameter storm sewer west of this proposed site 

 The water balance will be addressed via increased soil volumes for shrubs and 

trees. 

 Stormwater quality control will be achieved with the use Hydro Filter HF12. 

 Stormwater quantity control will be achieved by a 140mm diameter orifice plate 

installed in MH 102, roof-controlled drains. On-site stormwater detention will also be 

provided in the oversized storm sewer, parking surface and building roof. 

 Erosion and sediment control during construction will be provided via sediment 

fence, catchbasin sediment protection. 
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 A new sanitary service will be provided from the existing 200mm diameter sanitary 

running through this subject lands. The existing sanitary on Burlock Drive have 

sufficient capacity to support this development. 

 Water supply will be available with fire and domestic connections to the existing 

300mm diameter watermain on Burlock Drive. Based on the information provided by 

Bruce Fire Engineering, the existing 300mm watermain on Burlock Drive can support 

this development. 

 

URBTECH ENGINEERING INC. 
 
 
 

 Jan. 16, 2026 
 
 
 
 
 
 
Andrzej Jaworski, P.Eng. 
Consulting Engineer 
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APPENDIX A 
Design Criteria  

 Intensity Duration Frequency Values, Town of Oakville 

 Plan and Profile by Rand Engineering Dwg. No. 15 

 Plan and Profile by Schaeffers Engineering Dwg. No. PP-14 
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APPENDIX B 
Stormwater Management 

 Watershed Parameters Design Sheet 

 Pre-Development Drainage Plan (D1) 

 Post-Development Drainage Plan (D2) 

 SWM Storage Design Sheet 

 Roof Storage and Release Rates 

 SWMHYMO Printouts 

 HydroFilter HF12 Design and Verification Statement  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WATERSHED PARAMETERS 
BURLOAK PLAZA OAKVILLE Tp  HYMO/OTTHYMO as per MTO Drainage Managment Manula Tabel A.9
URBTECH ENGINEERING INC. tp = 4.63 * A^0.422 * S^-0.46 * (l/W)^0.133

Catchment Area D L Sl tp (pre-dev) Ia CN-Pre CN-Post XIMP TIMP IAper IAimp
No. ha m m m/m hr

101 0.7020 2.92 210 0.014 0.05 1.5 89

201 ROOF 0.2459 1.5 98 85 95 2

202 0.2458 1.5 98 85 95 2

203 UNCT to OGS 0.0454 1.5 98 85 95 2

204 UNCT 0.0173 1.5 98 85 95 2

205 UNCT 0.1476 1.5 80 20 25 5



Urbtech Engineering Inc.
Telephone: 905 896 7364 

1200 Speers Road, Suite 8, Oakville, ON L6L 2X4



Urbtech Engineering Inc.
Telephone: 905 896 7364 

1200 Speers Road, Suite 8, Oakville, ON L6L 2X4
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SWM STORAGE DESIGN SHEET
BURLOCK PLAZA
URBTECH ENGINEERING INC.

Orifice Diameter 140 mm Date: 27-Oct-25
Orifice Area 0.0154 m2 Prepared By: A.J.
Orifice Elev. 95.49 m
Orifice Coeffcient 0.62

Elevation Depth Depth Depth Orifice Weir Spillway Pond Pond Total Emptying Cumm.
at Orifice at Weir at Sillway Flow Flow Flow Area Volume Flow Time Time

m m m m m3/s m3/s m3/s m2 m3 m3/s hr hr

95.90

95.55 0.13 0.015 24 0 0.015

95.65 0.23 0.020 24 1 0.020

95.75 0.33 0.024 24 3 0.024

95.85 0.43 0.028 24 6 0.028

95.95 0.53 0.031 24 8 0.031

96.05 0.63 0.034 24 10 0.034

96.15 0.73 0.036 24 13 0.036

96.25 0.83 0.038 24 15 0.038

96.35 0.93 0.041 24 18 0.041

96.49 1.07 0.044 24 25 0.044

96.80 1.38 0.050 24 27 0.050

97.00 1.58 0.053 24 29 0.053

97.20 1.78 0.056 24 31 0.056

97.45 2.03 0.060 24 35 0.060

97.65 2.23 0.063 24 74 0.063



Project Name: Burloak Oakville
Project No.: 24-484

Area ID: Roof Roof Storage and Release Rates
Depth Length Storage Area Volume Release

RWL Release: 0.124 l/s/cm (mm) (m) (m2) (m3) (l/s)

Roof Area: 2,459 m2 10 1.0 32 0.1 1.0
No. of Weirs 8 15 1.5 72 0.4 1.5
No. of RWL: 8 20 2.0 128 0.9 2.0
Roof Slope: 0.010 m/m 25 2.5 200 2 2.5

30 3.0 288 3 3.0
35 3.5 392 5 3.5
40 4.0 512 7 4.0
45 4.5 648 10 4.5
50 5.0 800 13 5.0
55 5.5 968 18 5.5
60 6.0 1,152 23 6.0
65 6.5 1,352 29 6.4
70 7.0 1,568 37 6.9
75 7.5 1,800 45 7.4
80 8.0 2,048 55 7.9
85 8.5 2,312 66 8.4
90 9.0 2,592 78 8.9
95 9.5 2,888 91 9.4

100 10.0 3,200 107 9.9
105 10.5 3,528 123 10.4
110 11.0 3,872 142 10.9
115 11.5 4,232 162 11.4
120 12.0 4,608 184 11.9
125 12.5 5,000 208 12.4
130 13.0 5,408 234 12.9
135 13.5 5,832 262 13.4
140 14.0 6,272 293 13.9
145 14.5 6,728 325 14.4
150 15.0 7,200 360 14.9











Hydroworks Sizing Summary

580 Burlock Dr
Oakville
10-22-2025

Recommended Size:  HydroFilter HF12
Hydroworks Sizing Program Version  5.8.5

A HydroFilter HF12 is recommended to provide 80 % annual TSS removal based on a drainage
area of .537  (ha) with an imperviousness of 95 % and Toronto Central, Ontario rainfall for the  
ETV parƟcle size distribuƟon.

The recommended HydroFilter HF12 treats  90 % of the annual runoff and provides 83 % annual
TSS removal for the Toronto Central rainfall records and ETV parƟcle size distribuƟon.

This summary report provides the main parameters that were used for sizing. These parameters
are shown on the summary tables and graphs provided in this report.

If you have any quesƟons regarding this sizing summary please do not hesitate to contact
Hydroworks at 888-290-7900 or email us at support@hydroworks.com.

The sizing program is for sizing purposes only and does not address any site specific parameters such as hydraulic gradeline, tailwater submergence,  
groundwater, soils bearing capacity, etc. Headloss calculaƟons are not a hydraulic gradeline calculaƟon since this requires a starƟng water level  
and an analysis of the enƟre system downstream of the HydroFilter .
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TSS Removal Sizing Summary

TSS Particle Size Distribution
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Rainfall Station - Toronto Central, Ontario(1982 To 1999)

Site Physical Characteristics
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Generic HF12 CAD Drawing

TSS Buildup And Washoff
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Upstream Quantity Storage

Other Parameters
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Flagged Issues

None

Hydroworks Sizing Program - Version  5.8.5
Copyright Hydroworks, LLC, 2024
1-800-290-7900
www.hydroworks.com
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Hydroworks HydroFilter HF2i 
Verification Statement 

 
Verification Statement 

 
 
 
 
 
 
 

Hydroworks HydroFilter HF2i 
Registration number: (V-2024-02-01) 

Date of issue: 2024-February-22 
 
 

Technology type 
 
Stormwater Filtration Device 
 

Application 
Technology to treat stormwater and facilitate its infiltration into the 
ground. 
 

Company  Hydroworks, LLC. 
Address 257 Cox St., Roselle, NJ 07203 USA Phone +1-888-290-7900 

Website https://hydroworks.com E-mail  gbryant@hydroworks.com 
 
 
Verified Performance Claims for the HydroFilter HF2i  
 
The Hydroworks HydroFilter HF2i was tested by Alden Research Laboratory, Holden, 
Massachusetts, USA in 2020. The performance test results were verified by the Sir Sandford 
Fleming College of Applied Arts and Technology’s Centre for Advancement of Water and 
Wastewater Technologies (CAWT) following the requirements of ISO 14034:2016 and the 
VerifiGlobal Performance Verification Protocol. The following performance claims were verified: 
 
Sediment Removal: The Hydroworks HydroFilter HF2i (two-cartridge ‘dry’ filter system) removed 
at least 84.6% of cumulative TSS, based on a 95% confidence level, with a particle size distribution 
of 1-1000 µm and an inlet test sediment concentration of 200 mg/L at a flow rate of 1.58 L/s (0.79 
L/s per cartridge) based on 20 runs performed under controlled conditions during laboratory testing. 
 
Maximum Treatment Flow Rate (MTFR): The Hydroworks HydroFilter two cartridge filter system 
has an MTFR of 25 gpm (0.06 cfs; 94.6 lpm) and an effective filtration treatment area (EFTA) of 
12.57 ft2 (1.17 m2) (loading rate = 2.0 gpm/ft2, 81.5 lpm/m2). 
 
Hydraulic Losses: The maximum driving head, which was recorded at the end of run 20, was 1.96 
ft (60 cm), which correlates to 0.08 ft (2.4 cm) below bypass. 
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Hydroworks HydroFilter HF2i 
Verification Statement 

 
Technology Application 
 
HydroFilter is a stormwater management device designed to both treat stormwater and facilitate its 
infiltration into the ground. The infiltration portion of HydroFilter is a removable component, which 
allows the HydroFilter to serve as either solely a filter or a filter with recharge capability for 
maintenance of the hydrologic cycle (i.e., groundwater/aquifer recharging and flood risk mitigation). 
This verification is specific to total suspended solids (TSS) removal. 
 
Technology Description 
 
Under normal or low flows, water enters the HydroFilter through a grate or horizontal inlet pipe. 
Incoming water builds up around the filters and creates a pressure head to drive water radially into 
the filter cartridges from the outside through to the centre of the cartridge. There is a 6” (150 mm) 
diameter opening in the centre that is contiguous through the centre of each cartridge. Water 
reaching the centre of each cartridge falls by gravity into the base plug and is transported out of the 
structure by a standard storm drain and/or recharge pipes into the surrounding soil.  
 
A solid high deflection cone 24” (61 cm) diameter by approximately 12” (30.5 cm) height with a 
check valve is located on top of the top filter cartridge to prevent incoming water from entering the 
6” (15.2 cm) diameter opening, while still allowing air to escape from the centre of the cartridges as 
water enters the filters. High flows are bypassed through a high pipe in the HydroFilter. 
 
A schematic of the Hydroworks HydroFilter is shown in Figure 1.   

 

 
 

Figure 1: Schematic of the Hydroworks HydroFilter 
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Hydroworks HydroFilter HF2i 
Verification Statement 

Description of Test Procedure 
 
Performance testing of the Hydroworks HydroFilter HF2i by Alden Laboratories was based on a 
“dry” filter, where the discharge point is below the cartridges such that it operates without the 
benefit of pre-treatment in a permanent pool. This differs from the “wet” configuration, which uses 
a weir wall to create a pre-treatment pool around the cartridges and allows for discharge above 
the cartridges by the head differential created by the weir wall. 
 
The tested treatment filter (HF2i) was comprised of two (2) 24” (61 cm)-diameter x 12” (30.5 cm) 
high stacked interlocking filter cartridges installed inside a 3-ft diameter tank. Each cartridge 
contained a proprietary filter media. The inner and outer flow surfaces of the cartridges were 
perforated. The filter assembly was installed on a 24” (61 cm) diameter by 12” (30.5 cm) high base 
pedestal, which was sealed to the tank floor.  
 
Water was transported into the tank by means of an 8” (20.3 cm) diameter inlet pipe, which 
discharged onto a sloped inlet containing a 24” (61 cm) storm grate. The flow was deflected around 
the annular space between the filter and tank, by the cone on top of the filters, and was transported 
radially through the cartridges.  
 
A 6” (15.2 cm) centre opening transported the treated flow down into the base pedestal and into a 
6” (15.2 cm) outlet pipe located at the bottom of the tank. The pipe was sealed to the pedestal and 
tank wall. A 6” (15.2 cm) bypass pipe was installed with the invert elevation at 3.04 ft (0.93 m). The 
pipe was connected to a tee in the outlet pipe upstream of the sampling point.  
 
The annular area around the base pedestal (3.93 ft2, 0.36m2) was designed as a settling area for 
larger particles. A series of anti-scour pads were installed at the height of the pedestal to protect 
the captured sediment from scour.  
 
 
Verification Results 
 
A Verification Plan for the Hydroworks HydroFilter HF2i was prepared to guide the verification 
process based on the requirements of ISO 14034:2016 and the VerifiGlobal Performance 
Verification Protocol. 
 
The CAWT verified the performance test data and other information pertaining to the Hydroworks 
HydroFilter HF2i based on performance testing conducted at Alden Labs, which followed the 
requirements outlined in the “New Jersey Department of Environmental Protection Laboratory 
Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment 
Device, January 25, 2013”. The intent of this protocol is to ensure that filtration manufactured 
treatment devices (MTDs) are tested under controlled conditions in a consistent, verifiable manner.   
 
The HydroFilter HF2i technology performance claims verified by the CAWT are as follows: 
 

Sediment 
Removal 

The Hydroworks HydroFilter HF2i (two-cartridge ‘dry’ filter system) 
removed at least 84.6% of cumulative TSS, based on a 95% confidence 
level, with a particle size distribution of 1-1000 µm and an inlet test 
sediment concentration of 200 mg/L at a flow rate of 1.58 L/s (0.79 L/s 
per cartridge) based on 20 runs performed under controlled conditions 
during laboratory testing. 
 

Maximum 
Treatment Flow 
Rate (MTFR) 

The Hydroworks HydroFilter two cartridge filter system has an MTFR of 
25 gpm (0.06 cfs, 94.6 lpm) and an effective filtration treatment area 
(EFTA) of 12.57 ft2 (1.17 m2) (loading rate = 2.0 gpm/ft2, 81.5 lpm/m2). 
 

Hydraulic 
Losses 

The maximum driving head, which was recorded at the end of run 20, 
was 1.96 ft (60 cm), which correlates to 0.08 ft (2.4 cm) below bypass. 
 

 
Removal efficiency is based on the ability of the filtration MTD to reduce the influent TSS 
concentration. TSS removal efficiency was established by the Effluent Sampling Test Method. As 
indicated in Table 1, the test sediment consisted of ground silica (1 – 1000 micron) with a 
specific gravity of 2.65, uniformly mixed to meet the particle size distribution (PSD) specified in 
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the “New Jersey Department of Environmental Protection Laboratory Protocol to Assess Total 
Suspended Solids Removal by a Filtration Manufactured Treatment Device, January 25, 2013”. 
The protocol requires that the three-sample average of the test sediment PSD meet the specified 
PSD. The allowable tolerance of 2% variation from the specified PSD curve was met at each 
discrete particle size tested and the d50 was finer than 75 µm.  
 
Table 1 – Test Sediment Particle Size Distribution 
 

 
Particle Size (Microns) 

 
Target Minimum % Less Than* 

1,000 100 
500 95 
250 90 
150 75 
100 60 
75 50 
50 45 
20 35 
8 20 
5 10 
2 5 

 
*A measured value may be lower than a target minimum % less than value by up to two percentage 
points (e.g., at least 3% of the particles must be less than 2 microns in size [target is 5%]), provided the 
measured d50 value does not exceed 75 microns. 
 

 
Laboratory testing of filters for TSS removal requires the use of a consistent PSD, which permits 
direct comparisons of filter products and a benchmark for filter design. The prescribed NJDEP 
PSD for filter testing (commonly referred to as the NJDEP PSD), is used by NJDEP for laboratory 
testing of both separators and filters.1 
 
Figure 2 provides a comparison of average test sediment PSD to the PSD specified by NJDEP, 
indicating that the test sediment used for the removal test met the above-mentioned 
requirements. The median particle size (D50) was 60 µm. In addition, samples from test sediment 
batches used for each run met the specified PSD within the required tolerance thresholds.  
 
The capacity of the device to remove sediment was quantified at the 100% MTFR of 25 gpm 
(94.6 lpm) for 2 filter cartridges based on the Effluent Sampling Test Method. This method 
involved calculating the TSS concentration of the injected sediment, based on the mass injected 
and the volume of flow during the test period, and sampling the effluent leaving HydroFilter for 
each test run and calculating the average cumulative TSS removal efficiency.  
 
The target influent total sediment concentration was 200 mg/L (+/-20 mg/L) for all tests. The 
allowed Coefficient of Variance (COV) for the measured samples was 0.10. The temperature of 
the supply water was below 26.7°C (80°F). 
 
Five (5) time-stamped effluent samples and three (3) background samples of the supply water 
were collected from the end of the outlet pipe during each run. At the conclusion of each run, two 
(2) volume-based, evenly-spaced effluent samples were collected from the pipe during 
drawdown. 
 
Table 2 provides the percent removal of cumulative TSS by the Hydroworks HydroFilter HF2i. 
 

 
1 Note: The NJDEP PSD is the same as the PSD specified for testing oil/grit separators under the “Procedure for 
Laboratory Testing of Oil/Grit Separators” (TRCA, 2014), which some jurisdictions in Canada call the Canadian ETV 
PSD. 
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Figure 2 – Average particle size distribution (PSD) of the 1-1000 micron test sediment 
used for the sediment removal test compared to the specified PSD (NJDEP specifications) 

 

 
 

Table 2 – Removal efficiency summary (Source: Alden Report No.: 1182HF2i-R1) 
 

 

 
 
 

Run #
Average 
Influent 

Concentration

Average 
Adjusted 
Effluent 

Concentration

Average 
Adjusted 

Drawdown 
Concentration

Influent 
Volume

Effluent 
Volume

Drawdown 
Volume

Removal 
Efficiency

Cumulative 
Average

mg/L mg/L mg/L L L L

1 203 27.6 19.3 3353 3253 100 86.5% 86.5%
2 202 28.8 16.6 3350 3238 113 86.0% 86.2%
3 202 31.4 23.1 3352 3226 126 84.6% 85.7%
4 200 46.4 21.7 3364 3229 135 77.3% 83.6%
5 203 35.1 22.0 3360 3216 144 83.0% 83.5%
6 200 24.2 13.9 3361 3211 150 88.1% 84.2%
7 202 22.9 16.5 3356 3199 157 88.8% 84.9%
8 202 30.7 22.6 3357 3193 164 85.0% 84.9%
9 203 33.0 17.6 3547 3375 171 84.1% 84.8%
10 200 24.7 15.6 3548 3369 178 87.9% 85.1%
11 203 24.7 15.8 3538 3356 182 88.0% 85.4%
12 201 26.8 21.0 3561 3374 187 86.8% 85.5%
13 202 35.7 17.9 3543 3351 192 82.8% 85.3%
14 203 31.0 18.2 3545 3348 196 85.1% 85.3%
15 201 26.2 19.7 3547 3348 199 87.1% 85.4%
16 202 37.4 19.1 3554 3349 205 82.0% 85.2%
17 202 27.6 13.8 3557 3351 206 86.7% 85.3%
18 201 27.5 22.4 3553 3342 211 86.5% 85.3%
19 202 32.6 18.0 3545 3333 212 84.3% 85.3%
20 202 27.4 23.7 3548 3333 215 86.5% 85.3%
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Scour testing was done after the sediment removal tests based on the sediment collected in the 
sump. Subsequent tests with and without the scour pads indicated acceptable scour (average TSS 
<2mg/l) in both cases, suggesting that the anti-scour pads have minimal impact on preventing 
sediment scour. HydroFilter can be used online based on current regulatory standards as long as 
the maximum conveyance rate of the drainage system does not exceed the maximum conveyance 
rate used for scour testing (“New Jersey Department of Environmental Protection Laboratory 
Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured Treatment 
Device”, NJDEP, 2023). 
 
 
Quality Assurance 
 
A number of Quality Assurance (QA)/Quality Control (QC) measures are documented in the “New 
Jersey Department of Environmental Protection Laboratory Protocol to Assess Total Suspended 
Solids Removal by a Filtration Manufactured Treatment Device, January 25, 2013” to ensure 
results are accurate and precise, and that tests conducted by multiple vendors of the same 
category of technology are employing the same test method.  The QA/QC measures include the 
use of certified laboratories, established test methods, calibration of equipment, tolerance limits for 
results variation, data checks during testing, and stringent documentation requirements. 
 
The verifier, the CAWT, has confirmed that quality assurance requirements were addressed 
throughout the HydroFilter performance testing process and in the generation of performance test 
results. This includes reviewing all data sheets and data downloads, as well as overall 
management of the test system, quality control and data integrity. QA/QC parameters reviewed 
and validated by the verifier are summarized in Table 3, including the acceptance criteria for 
particle size distribution, solids concentration in test water, water temperature, flow measurement 
equipment, flow rate variation, head measurement equipment, sediment feed, sediment moisture 
content, and sample analysis. 
 
 
Table 3 - Validation of QA/QC Procedures  
 

QC Parameter Acceptance Criteria  
 

Particle Size 
Distribution 

Analyzed by a certified laboratory (GeoTesting Express) in accordance 
with ASTM D422-63(2007)e1.   
 
The particle size utilized for testing was the NJDEP particle size 
distribution (Table 1). The allowable tolerance of 2% variation from 
the specified PSD curve was met at each discrete particle size tested 
and the d50 was finer than 75 µm. 
 

Solids 
concentration in test 
water  

Total suspended solids (TSS) concentration of test water (background 
TSS) of less than 20 mg/L. 
 
TSS analyzed in accordance with ASTM: D3977-97  
(re-approval 2019). 
 

Water temperature Temperature of water less than 26.7⁰C (80⁰F) 
 

Flow measurement 
equipment 

Equipment calibration reports submitted to confirm that reported flow 
rate match actual flow rate.  
 
Flow rates from calibrated flow instruments recorded at no longer than 
60 second intervals over the duration of the test. 
 

Head measurement 
equipment 

The water level recorded at a minimum of five-minute intervals.  
 
The minimum tolerance of the standpipe was within +/-  
0.125 inches (0.32 cm). 
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Sediment feed  TSS concentration target = 200 mg/L with a tolerance limit of ±20 
mg/L. The allowed Coefficient of Variance (COV) for the measured 
samples was 0.10. 
 

Sediment moisture 
content 

Determined by ASTM D4959-07 “Standard Test Method for 
Determination of Water (Moisture) Content of Soil by Direct Heating”. 
 

Sample analysis Conducted by qualified laboratories using standard methods and 
meeting the requirements of ISO. 
 

 
9. Verification Summary 
 
In summary, the HydroFilter HF2i is a viable technology that, when sized appropriately, can be 
used to filter sediment from stormwater runoff.  
 
Verification of performance claims for the Hydroworks HydroFilter was conducted by the CAWT 
based on independent third-party performance test results provided by Alden Research Laboratory, 
as well as additional information provided by Hydroworks on the operation of the technology. The 
verification follows the requirements outlined in the HydroFilter Verification Plan, which is 
based on the ISO 14034 ETV standard. The verified performance claims are provided in Table 
4. 
 
Table 4 - Verified Performance Claims for the HydroFilter HF2i 
 

Parameter 
 

Verified Claim 
 

Accuracy  

Sediment  
Removal 
 

During the sediment 
removal efficiency test, 
the HydroFilter HF2i (two-
cartridge ‘dry’ filter 
system) removed at least 
84.6% of cumulative TSS, 
based on a 95% 
confidence level, with a 
particle size distribution of 
1-1000 µm and an inlet 
test sediment 
concentration of 200 mg/L 
at a flow rate of 1.58 L/s 
(0.79 L/s per cartridge) 
based on 20 runs 
performed under 
controlled conditions 
during laboratory testing. 
 
 

Sediment removal characteristics were quantified at 
the maximum treatment flow rate (MTFR) of 25 
gallons per minute (gpm) (94.6 liters per minute 
(lpm)), with a particle size distribution (PSD) 
gradation of 1-1000 micron fractions. The target 
influent total sediment concentration was 200 mg/L 
(+/-20 mg/L) for all tests. The allowed Coefficient of 
Variance (COV) for the measured samples was 
0.10. The temperature of the supply water was 
below 26.7 °C (80 °F). 
 
Five (5) time-stamped effluent samples and three 
(3) background samples of the supply water were 
collected from the end of the outlet pipe during each 
run. At the conclusion of each run, two (2) volume-
based evenly-spaced effluent samples were 
collected from the pipe during drawdown. 
 
Collected samples were analyzed for Total 
Suspended Solids (TSS) concentration. The 
average cumulative TSS removal efficiencies were 
calculated using the injected influent sediment 
concentrations. 
 
Performance testing of the Hydroworks HydroFilter 
HF2i by Alden Laboratories was based on a “dry” 
filter, where the discharge point is below the 
cartridges such that it operates without the benefit 
of pre-treatment in a permanent pool. This differs 
from the “wet” configuration, which uses a weir wall 
to create a pre-treatment pool around the cartridges 
and allows for discharge above the cartridges by 
the head differential created by the weir wall. 
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Maximum 
Treatment 
Flow Rate 
(MTFR) 

The HydroFilter two 
cartridge filter system has 
an MTFR of 25 gpm (0.06 
cfs, 94.6 lpm) and an 
effective filtration 
treatment area (EFTA) of 
12.57 ft2 (1.17 m2) 
(loading rate = 2.0 
gpm/ft2, 81.5 lpm/m2). 
 

Flow rates from calibrated flow instruments were 
recorded at no longer than 60 second intervals over 
the duration of the test.  
 
Instrument calibration reports were submitted with 
the final technical report.  
 
The accuracy of the flow measurement is ±1%. 
 

Hydraulic 
Losses 
 

The maximum driving 
head, which was recorded 
at the end of run 20, was 
1.96 ft (60 cm), which 
correlates to 0.08 ft (2.4 
cm) below bypass. 
 

Accuracy of the readings was 0.3 mm. 
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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, 
clearly, unambiguously and objectively. The International Organization for Standardization (ISO) 
standard for environmental technology verification (ETV) is ISO 14034, which was published in 
November 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 
interested parties. 

For more information on the HydroFilter 
technology, contact: 

For more information on VerifiGlobal, contact: 

Hydroworks LLC. 
257 Cox St., Roselle, NJ 07203 USA 
T: +1-888-290-7900 
E: gbryant@hydroworks.com 
W: https://hydroworks.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 Hydroworks: 

Graham Bryant 
Owner 

Signed for VerifiGlobal: 

Thomas Bruun 
Managing Director 

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, the CAWT, 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, the CAWT, 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 

Drawings 

 Site Servicing Plan (S1) 

 Site Grading Plan (G1) 

 Sediment Control Plan (SED1) 
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APPENDIX D 
Sanitary Sewer 

 Design Criteria 

 Sanitary Sewer Analysis (SA-1) 

 Sanitary Drainage Design Sheet 
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charge wastewater main greater than 450mm dia.
c. Individual studies shall be made on a case-by-case basis for special commercial 

establishments, major commercial areas, special industrial areas, and major industrial 
areas (e.g. hospitals etc.).

TABLE 3.1 POPULATION FOR RESIDENTIAL

Type of Development Equivalent Population 

Density (Person/Hectare)

Single Family 95

Semi-detached duplex and 4-plex 165

Street Townhouse, Intensification Area Townhouse, or 

Back-to-back

260

Stacked Townhouses 

Low/Mid-Rise Apartments outside Strategic Growth Areas

420

Apartments – Intensification Areas 600

Apartments within MTSA, Urban Growth Areas 2000

Litres per capita per day shall use the Residential Average Dry Weather Flow (L/cap/d) under Wastewater 
Flow Criteria for System Components section in the latest published Development Charges Update 
Water/Wastewater Technical Report*

TABLE 3-2 COMMERCIAL, INDUSTRIAL, AND COMMUNITY DRY WEATHER FLOW

Type of Development
Equivalent Population Density 

(persons/hectare)

Light Commercial Areas 90

Community Services 40

Light Industrial Areas 125

Hospitals 4 persons per bed

3.2.3. Peak Wastewater Flow Factor
For all tributary area land use mixes, the peaking factor shall be calculated using the 
modified Harmon Formula as follows:



3

 
 

Please reach out if you have any questions. 

 

Regards, 

Graham 

 

Graham Giles, P. Eng. 
Senior Project Advisor - Water & Wastewater Planning 
Infrastructure Planning & Policy 
Public Works  
Halton Region 
905-825-6000, ext. 7093 | 1-866-442-5866  
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APPENDIX E 
Water Supply 

 Design Criteria 

 Hydrant Flow Test Report 

 FUS Calculation 
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d. Water Supply for Public Fire Protection Fire Underwriters Survey (FUS) Published by 
CGI Risk Management Services (formerly the Insurers’ Advisory Organization Inc.

e. Proposing pressure reducing valves to ensure pressures are within standard 
operating limits, and

f. Adjusting zone boundaries to ensure pressures are within standard operating limits.
2.2.4. Individual hydraulic and capacity studies may be required for development areas.

2.3. Equivalent Population
2.3.1. In designing watermains greater than 300 mm dia., populations are to be derived from the 

latest version of Halton Region’s Best Planning Estimates and Average Day Service 
Demands are to be as per the Design Criteria established by the later of the Halton Water 
& Wastewater Master Plan or the Development Charges Water/Wastewater Technical 
Report.

2.3.2 In designing watermains 300 mm dia. and less, populations are to be derived from either 
of the following information, whichever is more stringent. 

a. Unit count and housing type for residential*; building floor area for non-
residential*

b. Where unit count and housing type is not available, equivalent population 
densities listed in Table 2-1.

*Person per Unit or m2 per Employee are as per the latest published Development Charges 
Background Study

TABLE 2-1 EQUIVALENT POPULATION DENSITY

Type of Development Equivalent Population Density 

(Person/Hectare)

Single Family 95

Semi-detached duplex and 4-plex 165

Street Townhouse, Intensification Area 

Townhouse, or Back-to-Back
260

Stacked Townhouses

Low/Mid-Rise Apartments outside Strategic 

Growth Areas

420

Apartments – Intensification Areas 600

Apartments within MTSA, Urban Growth Areas 2000

Light Commercial Areas 90

Community Services 40

Light Industrial Areas 125

Hospitals 4 Persons/Bed Non-standard *
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*Litres per capita per day shall use the Residential Average Day Water Design Criteria (L/cap/d) 
under Water Demand Criteria section in the latest published Development Charges Update 
Water/Wastewater Technical Report

2.4. Design Factors
2.4.1. In designing watermains greater than 300 mm dia., design factors are to be as per the 

Design Criteria established in the later of Halton Water & Wastewater Master Plan or 
Development Charges Water/Wastewater Technical Report.

2.4.2. In designing watermains 300 mm dia. and less, the following are the design factors for 
water distribution systems:

a. Average Daily Demand = Equivalent Population X Litres per capita per day* (see Table 
2-1)

b. Maximum Daily Demand Peaking Factor = 2.25
c. Maximum Hourly Demand Peaking Factor: See Table 2-2

TABLE 2-2 MAXIMUM HOURLY DEMAND PEAKING FACTOR

Type of Development
Maximum Hourly Demand Peaking 

Factor

Residential 4.00

Industrial 2.25

Commercial 2.25

Community Services 2.25

2.5. Hydraulic Design
2.5.1. Pipe Design Flow

a. Hazen Williams equation may be used as follows: 

Q = 0.84918 * C * A * R 0.63 * S 0.54

where,

Q

= design flow (m3/sec)

C = coefficient of roughness

R = hydraulic radius (m)

S = slope of energy grade line (m/m)

A = sectional area of flow (m2)

1 m3 = 1,000 litres



 

Bruce Fire Engineering Ltd. 
 

400 Applewood Crescent, Suite 100 
Vaughan, Ontario 

L4K 0C3 
 

Phone: 905 482 4678 
Fax: 905 581 3203 

Toll Free Phone/Fax: 1 800 260 0187 
 

Email: artem@brucefire.ca 

HYDRANT FLOW TEST REPORT 

 
TEST DATE:  Aug 8, 2025.                            TIME:  11:00 am 

LOCATION:  580 Burloak Dr, Burlington, ON L7L 6W5 

TESTED BY:  Artem Matthew – Bruce Fire Engineering 

TEST RESULTS: 

STATIC PRESSURE  (psi) 48 

TEST 
NO. 

NO. OF 
NOZZLES 

NOZZLE 
DIAMETER 

(inch) 

DISCHARGE 
COEFFICIENT 

RESIDUAL 
PRESSURE 

(psi) 

PITOT 
PRESSURE 

(psi) 

DISCHARGE 
(gpm) 

1 1 2½” 0.9 46 30 919.8 

2 2 2½” 0.9 44 18/18 1423.8 

Flow test done as per NFPA 291 recommendations.                                           Calculated Flow 4070 gpm @ 20 psi   
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FUS FIRE FLOW CALCULATION URBTECH ENGINEERING INC

FILE No: 24-484
F1 220(C)(A)^0.5 Date:

580 Burloak Ave. Oakville

Inputs

No. 1 Types of Construction

Note: Ordinary Construction Type 3 
C = 1 (Select one from list)

No.2 Gross Floor Area

Note:  Total above ground area = 3,221.00 m2 

A = 3,221.00 Input gross area (m2)

3,221.00 m2 

F1 = 12,485.85

F(rounded) = 12,000.00 Note: F1 rounded.

No. 3 Charge/Credit based on fire hazard

Note: free Burning
Charge/Credit = 0 (Select one from list) Combustible Group A Division 2  - combustible

F = 12,000

No. 4 Charge/Credit based on Sprinkler System

Note: sprinkler system 
Charge/Credit = -0.1 (Select one from list)

F = -1,200

No. 5 Charge/Credit based on Exposure

Note 52m to existing building
Charge(North) = 0.00 (Select one from list)

Note: 140m to existing building
Charge (South) = 0 (Select one from list)

Note: 58m to existing building
Charge (East) = 0.00 (Select one from list)

Note: 43m to existing building
Charge (West) = 0.05 (Select one from list)

Total
Charge/Credit = 0.05

F = 600

FUS REQUIRED FIRE FLOW Note: The fire flow shall not exceed 45,000 L/min
nor be less than 2,000 L/min.

F = 11,400

F (rounded) = 11,000 L/min = 183 l/s

F = 2,906 USGPM

2025-10-22
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