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1.0 INTRODUCTION AND BACKGROUND
1.1 Overview

MTE Consultants Inc. was retained by Waggy Inc. to complete the functional servicing
and stormwater management design for a proposed residential development at 2294
Queensway Drive in the City of Burlington (see Figure 1.1 for Location Plan). This
report will outline a functional servicing strategy for the proposed redevelopment.

The site is located on a rectangular 0.4 ha developed lot on the south side of
Queensway Drive west of Guelph Line, approximately 65m southwest of Cleta Street.
Under existing conditions, the site contains one two-storey single family residential
building, a two-storey multi-tenant residential building and a single-storey workshop
building. The Site is bounded by Queensway Drive to the northwest, abutting residential
properties to the south and east and a commercial property to the west
(2290 Queensway Drive). Currently, the property is serviced with overhead hydro and
telecommunications services and underground natural gas, municipal water and
sanitary services. The proponent plans to construct 25 three-storey townhouse units
with 13 visitor parking spaces.

The functional servicing described in this report will provide detailed information on the
proposed servicing scheme for the site.

1.2 Background Information
The following documents were referenced in the preparation of this report:

Ref. 1:  Geotechnical Investigation, 2294-2300 Queensway Drive Burlington, Ontario,
MTE Consultants (August 13, 2019).

Ref. 2:  Phase Two Environmental Site Assessment — 2294 & 2300 Queensway
Drive, Burlington, On, MTE Consultants (July 26, 2019).

Ref. 3:  Phase One Environmental Site Assessment — 2294 & 2300 Queensway
Drive, Burlington, On, MTE Consultants (July 8, 2019).

Ref. 4:  Water and Wastewater Linear Design Manual (Version 2.0), Regional
Municipality of Halton (May 2014).

Ref.5:  Standard Drawing Manual, City of Burlington Engineering Department (March
2014).

Ref. 6:  Ontario Building Code (2012).
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Ref. 7:  Low Impact Development Stormwater Management Planning and Design
Guideline, Credit Valley Conservation & Toronto and Region Conservation for
the Living City, Version 1.0 (2010).

Ref. 8:  Design Guidelines for Drinking-Water Systems, Ministry of the Environment
and Climate Change (2008).

Ref. 9:  MOE Stormwater Management Practices Planning and Design Manual,
Ministry of Environment and Climate Change (March 2003).

Ref. 10: Water Supply for Public Fire Protection, Fire Underwriters Survey (1999).
1.3 Geotechnical Investigation & Environmental Assessment

A geotechnical investigation was prepared by MTE Consultants Inc. dated June 13,
2019. Five (5) boreholes were drilled at depths varying between 2.6 to 2.9m. Top soil at
the ground surface was approximately 200mm thick. The fill encountered extended to
depths of 0.2 to 0.8m with an average depth of 0.4m. Its composition ranges from dark
brown/black sandy silt to black sand and silt with varying amounts of organics. Beneath
the topsoil/fill material, layers of granular deposits were found. The deposit ranged from
0.1 to 0.7m thick and contained sand to silty sand soils. Below these layers, the glacial
till was composed of brown/red silty gravel to brown/red sandy silt. Shale segments
were found in 4/5 boreholes resulting in two particle distribution analysis. The shale
encountered was 1.4 to 1.8m below existing ground surface (Elevations 101.4 to
102.2m). In the depths explored, the shale was red in color, fine grained, thinly bedded
and very weathered. Further investigations to determine the rock quality were not
conducted. However, the geotechnical report noted that weathered shale is typically
poor to fair quality.

All five boreholes did not have free groundwater during the drilling. The majority of the
fill and granular deposits were wet to saturated and perched water should be expected
in the fill materials and granular deposits over laying the glacial till. The geotechnical
report noted that that groundwater levels can vary and are subjected to seasonal
variations and precipitation conditions.

It should be noted that the presence of shale limits the feasibility of installing deep
infiltration galleries as it restricts the depth of the gallery and minimizes the total storage
volume.

Phase One and Phase Two Environmental Site Assessments were completed in July
2019 by MTE Consultants (Ref. 2 and 3).
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2.0 STORMWATER MANAGEMENT

Stormwater management (SWM) for the proposed development will be provided by the
use of on-site quantity and quality controls. The following sections will further describe
the SWM criteria as well as the existing and proposed development conditions.

2.1 Stormwater Management Criteria

Based on correspondence with the City of Burlington, the following stormwater
management (SWM) criteria will be applied to the site:

Quantity Control

For discharge into municipal sewers, attenuation of the proposed conditions peak flows
for the 2 through 100 year Burlington storm events to the 5-year existing conditions
peak flow by providing onsite storage for all storms up to and including 100 year storm.
Post-development discharge to the south of the property will be matched to the pre-
development 2 through 100 year Burlington storm event peak discharge rates.

Quality Control
Since drainage from the site will ultimately discharge to Lake Ontario, an Enhanced
(80% TSS removal) level of water quality protection will be required.

2.2  Existing Conditions

Under existing conditions, the site is developed with one two-storey single —family
residential building, a two-storey multi-tenant residential building and a single-storey
workshop building. An existing 1200mm diameter storm sewer at 0.5% slope with a full
flow capacity of approximately 2757 L/s is located within the Queensway Drive right-of-
way across the frontage of the site.

The existing drainage pattern was delineated by one (1) Catchment area. Table 2.1
provides a brief description of the Catchment area as well as the associated size,
impervious cover and runoff coefficient. Figure F2.1 provides an illustration of the
existing conditions Catchment area. Appendix A contains detailed hydrologic modeling
parameters used to calculate peak flow rates for existing conditions.
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Catchment 101
Catchment 101 represents the full site area including the boulevard area which drains
through the site towards the south (the rear end of the property).

TABLE 2.1 - EXISTING CONDITIONS STORM CATCHMENT AREAS

Catchment Area % C
ID Description (ha) Imp.
Existing Site Area within property line (Asphalt, 2 Buildings
101 and Landscape) and landscape area (edge of the 0.49 21 0.35
sidewalk to north property line) draining towards the south

The existing conditions were assessed using the Rational Method to determine the
allowable discharge rate into the existing sewer on Queensway Drive. It is important to
note that there is no existing flow towards Queensway Drive from the site. Therefore,
the 5-year peak flow rate (0.042 m*/s) draining towards the rear end of the property will
be used as the allowable discharge rate to Queensway Drive. This meets the City of
Burlington’s request to redirect drainage to Queensway Drive and matching 100-year
post to 5-year pre. Table 2.2 summarizes the existing conditions discharge from the
site. Appendix A contains detailed calculations.

TABLE 2.2 - EXISTING CONDITIONS PEAK FLOW RATES

Storm Event Catcrznﬁ]‘sg)t 101
2-yr 0.032
Syr 0.042
10-yr 0.048
25-yr 0.056
50-yr 0.062
100-yr 0.068

2.3 Proposed Conditions

Under proposed conditions, the proponent plans to construct four (4) three-storey
buildings complete with related driveway and landscaped areas. There will be a total of
25 units on site. A comparison between proposed and existing conditions shows that
the impervious cover of the property will increase from 21% to 53% (a 32% increase).
As such storm water quantity controls will be required for the development.

The proposed conditions drainage pattern is delineated by three (3) Catchment areas.
Table 2.3 provides a brief description of each Catchment area as well as the size and
the impervious cover associated with each. Figure 2.2 provides an illustration of the
proposed conditions Catchment areas. Appendix A contains detailed hydrologic
modeling parameters and input/output printouts for the proposed conditions.
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TABLE 2.3 - PROPOSED CONDITIONS STORM CATCHMENT AREAS

Area
Catchment ID Description (ha) % Imp.

Controlled proposed parking lot area, building roofs

201 . . . 0.20 93
and landscaped areas discharging to Queensway Drive

202 Uncontrolled boulevard area to Queensway Drive 0.10 11

203 Uncontrolled Roof and landscape drainage to the 0.19 60
South

Total Site Area 0.49 63

Catchment 201

Catchment 201 represents the majority of the site which is made up of all of the
proposed asphalt parking, all of the building roof of Block 4, sidewalks as well as some
landscaped areas. The roof tops of Block 4 will be sloped towards the proposed asphalt.
Stormwater runoff generated from this Catchment will drain to on-site catchbasin
manholes and convey flows north via a proposed on-site storm sewer to the existing
1200mm diameter storm sewer main located within the Queensway Drive right-of-way.
This Catchment will be graded such that emergency overland flows generated within
this Catchment will be directed to Queensway Drive. An onsite storm sewer network will
convey storm water runoff to the existing Queensway Drive sewer and will be sized to
capture and convey the 100-year storm event. Discharge from Catchment 201 will be
controlled via a 100mm diameter short orifice tube placed on the downstream side
(outlet) of MH2 at elevation 102.97m. 49.6m?* of storage volume will be provided in the
form of underground storage within large diameter pipes and structures with an
additional 52.5m° of storage available in surface ponding.

Catchment 202

Catchment 202 represents the boulevard containing the asphalt driveway and
landscaped area from the property line to Queensway Drive which will be captured by
proposed catch basins and flow uncontrolled to Queensway Drive.

Catchment 203

Catchment 203 represents the perimeter landscaped areas around Blocks 1, 2 and 3.
This Catchment also includes roof drainage from Blocks 1, 2 & 3 that will drain via
downspouts towards the backyards. This Catchment area will drain to the rear of the
site matching existing drainage patterns.

Functional Servicing and SWM Report -8- MTE File No. 46037-100
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2.3.1 WATER QUANTITY CONTROL

Table 2.4 summarizes the stage-storage-discharge characteristics for the orifice
controls for Catchment 201; please refer to Appendix A for more information. This
information is used in the hydrologic model.

TABLE 2.4 - STAGE-STORAGE-DISCHARGE FOR ORIFICE CONTROL OF
CATCHMENT 201

Elevation Head | Storage Volume Discharge
(m) (m) (m3)* Volume (m°/s) ® Comments

103.02 0.00 0 0.0000 C/L elevation of orifice pipe
104.05 1.03 43.2 0.0222 Top of Pipes
104.75 1.73 49.6 0.0288 Top of CBMH 3/5 (Lowest T/G)
104.90 1.88 102.1° 0.0301 0.15m of Surface Ponding

A Storage volume includes volume achieved in pipes and structures

® From orifice equation Q = C4A (2gH)°® for a short 200mm diameter orifice pipe

Where: Cq4 = 0.82, A=cross-sectional area, g=9.81, H=pressure head
© Additional 52.5m3 storage volume available in the form of 0.15m surface ponding

The proposed conditions were assessed using the SWMHYMO hydrologic modeling
program developed by J.F. Sabourin & Associates for the 2 year to 100 year City of
Burlington 4-hour Chicago Distribution design storms. Table 2.5 summarizes the peak
flow rates for the 2 through 100-year storm events and Table 2.6 summarizes the
storage requirements. The peak flow rates for proposed Catchments draining towards
Queensway Drive are less than the allowable peak flow rate of 0.042m%s (5-year
existing condition). Additionally, the proposed flow rates draining to the south of the
property are all less than existing conditions meeting the City’s SWM criteria. Appendix

A contains detailed hydrologic modeling parameters and input/output printouts for the
proposed conditions.
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TABLE 2.5 - SUMMARY OF SITE DISCHARGE

To Queensway Drive

To South of Property

Aélxoiévt?r?le Catchment 201
Storm | conditods | + 202 Peak Flow Catchment 203
Event Peak Elow Rates Existing Conditions Peak | Peak Flow Rates
B (controlled + Flow Rates (m%s)* (un-controlled)
B S uncontrolled) (m¥s) ®
y(msls) A (m®s) ®
2.yr 0.015 0.032 0.023
5-yr 0.020 0.042 0.030
10-yr 0.024 0.048 0.036
0.042
25-yr 0.029 0.056 0.043
50-yr 0.034 0.062 0.048
100-yr 0.040 0.068 0.054

" Taken from Table 2.2 (Catchment 101)
® Discharge taken from SYMHYMO Output

TABLE 2.6 - PROPOSED CONDITIONS STORAGE VOLUME REQUIREMENTS FOR
CATCHMENT 201

Storage Volume

ST Storage Volume Required (m?®) * Water Elevation (m) Provided
Event (ms) B

2-yr 23.6 103.58

5-yr 30.5 103.75

y 102.1 m® (Underground

10-yr 35.1 103.86 Pipes & Structures +
25y 1 104.00 0.15m Surface Ponding)
50-yr 454 104.29
100-yr 49.5 104.74

(T/G of Lowest Structure = 104.75)

A Storage Volume required taken from SYMHYMO Output
® Storage Volume provided via underground pipes, structures, and surface ponding (See Appendix A)
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The analysis indicates the following:

For the 2-year to 100-year storm events, the proposed conditions peak discharge
rates to Queensway Drive (Catchments 201+202) do not exceed the allowable 5-
year existing peak discharge rate of 0.042m*/s to Queensway Drive as illustrated
in Table 2.5. Also, the design incorporates a 100mm diameter short orifice tube,
which is the minimum recommended by the MECP.

For the 2-year to 100-year storm events, the proposed conditions discharge rates
(Catchment 203) to the adjacent southwest residential properties are less than
the existing conditions peak discharge rates as illustrated in Table 2.5.

Sufficient storage volume is provided to contain all storm events up to the 100
year event as summarized in Table 2.6.

Sufficient storage volume is provided within underground pipes and structures
(49.6m>) such that there will not be any surface ponding up to the 100 year
event.

Up to 52.5m° of additional storage volume is available in the form of surface
ponding which provides adequate buffer in the case of blockages or obstructions
that may restrict flows further than the proposed design.

The site will be graded such that emergency overland flows (above the 100-year
storm event) generated within Catchment 201 will be directed to Queensway
Drive via suitable emergency overland flow routes. Should the storm sewer
system plug, there will be 0.35m of clearance between the lowest FFE of the
proposed buildings (105.25m) and the spill elevation to Queensway Drive
(104.90m).

Due to grading constraints, flows generated within Catchment 203 will follow
existing drainage patterns and flow south.
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2.3.2 WATER QUALITY CONTROL

Water quality control for the site will be provided by a Stormceptor oil/grit manhole (or
approved equivalent) that will be installed at the downstream end of the proposed storm
sewer system prior to connecting to the existing 1200mm diameter storm sewer main in
the Queensway Drive right-of-way. The following parameters were used to size the
oil/grit device:

Upstream Catchment Area (Catchments 201+202) = 0.30 ha
% Impervious = 66%

Particle Distribution = FINE

Upstream Storage: NONE (Conservative)

The analysis indicates that a Stormceptor EF4 would provide 84% TSS Removal. The
Stormceptor sizing output information is included in Appendix A. As per the City’s
criteria outlined in Section 2.1, the OGS unit will be assigned a removal efficiency of
50%. In addition to the OGS unit, CB Shield sediment trap inserts will be installed
within on-site catchbasins and catchbasin manholes to pre-treat runoff prior to the OGS
unit. The CB Shield product has been ETV certified to provide 50% TSS removal. The
ETV certification document has been included in Appendix A.

Stormwater runoff generated from Catchments 202 will flow uncontrolled to Queensway
Drive. Stormwater runoff generated from Catchment 203 will continue to follow the
existing drainage patterns and flow to the south uncontrolled due to grading constraints.
As runoff from roof tops and landscaped areas is generally clean, water quality
treatment for these areas will not be provided. However, low impact development
features are provided in these areas and are discussed in the following section.

2.3.3 LOW IMPACT DEVELOPMENT (LID) FEATURES

In addition to the oil/grit separator, the City requires the use of LID measures as part of
a water quality treatment train approach for the subject property. As part of this
treatment train, grassed swales, French drains and roof-top down spout disconnection
are being proposed on site. Swales are proposed within Catchments 202 and 203 and
Catchment 203 will also utilize French drains to infiltrate water through the root zone
and soil matrix and into the underlying native soil. The proposed roofs of Blocks 1, 2,
and 3 in Catchment 203 will discharge to grade in their respective grassed backyards
via down spouts and runoff will be captured by the French drains.
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2.3.4 STORM SERVICE CONNECTION

As noted above, stormwater will be captured by proposed catch basin and catch basin
manholes which will convey flows to the existing 1200mm diameter storm sewer main
located within the Queensway Drive right-of-way. All of the proposed storm sewers will
be sized to convey the 100-year peak flows generated on site to the orifice control (see
Appendix A for storm sewer design sheet and Drawing ST1.1 for storm drainage areas).
The 375mm diameter storm sewer downstream of the orifice control is at a slope of
0.50% slope and will have a full flow capacity of approximately 124 L/s, which is greater
than the controlled 100-year peak flow (generated from Catchment 201) from the orifice
of 29 L/s. Additionally, the 400mm diameter storm sewer connecting to the existing main
on Queensway drive will be at a slope of 0.50% and have a full flow capacity of
approximately 147 L/s. The combined 100-year peak flow (Orifice discharge +
Catchment 202) to this sewer is 40 L/s which is less than the capacity of the proposed
400mm diameter storm sewer. The proposed 400mm diameter storm sewer will be
connected to the existing 1200mm diameter pipe using watermain grade material and
construction standards due to the crossing with existing watermains being less than
0.5m.

3.0 SANITARY SEWER SERVICING
3.1 Existing Conditions

Under existing conditions, a 200mm diameter sanitary sewer is located within the
Queensway Drive right-of-way adjacent to the site. The sewer has a slope of 0.5% and
a full flow capacity of 23.18 L/s. This section of sewer represents the upstream end of
the sanitary reach. The invert of the sanitary sewer main within Queensway is +102.75
at the manhole located within the subject property’s driveway.

3.2 Sanitary Demands

Sanitary discharge from the site was estimated using Region of Halton design criteria.
Table 3.1 summarizes the sanitary sewer discharge rates from the proposed site which
was based on a worst case population density of 135 person/ha (6 storey apt. or less).

TABLE 3.1 - SANITARY SEWER DISCHARGE

Site Area: 0.40 ha
Population: 135 ppha x 0.402 ha = 54 people
Average Day Demand: 0.003183x10° m®/c/s x 54 people = 0.172 L/s
Harmon Peaking Factor: PF = 1 + 14/(4+(Pop/1000)"%) = 4.31
Infiltration Allowance: 0.286 L/s/ha
Peak Sanitary Demand: (0.172 x 4.31) + (0.286 x 0.402) = 0.856 L/s
Functional Servicing and SWM Report ) MTE File No. 46037-100
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3.3 Proposed Sanitary Servicing Plan and Capacity Analysis

The proposed townhouse buildings will not be constructed with basements. The inverts
on the proposed structure fall within a minimum of 1.4m cover requirement set by the
Region of Halton. As such, new 200mm diameter sanitary sewers will be installed to
service the proposed buildings.

A 200mm diameter sanitary sewer will be constructed with a 0.5 % slope (full flow
capacity = 20.1 L/s) and will connect to the existing 200mm diameter sanitary sewer on
Queensway Drive (see Drawing C2.2). Individual 125mm diameter service connections
for each unit will be connected to the proposed 200mm diameter sanitary sewer on site.
The obvert of the proposed 125mm diameter sanitary lateral at the most upstream end
of the sanitary reach at the building face is 103.90m. The elevations of the buildings
should be set such that there is a minimum of 0.15m of separation between the obvert
of the sanitary service and the underside of footing (USF) elevation. Therefore, the
minimum USF should be set at a minimal elevation of 104.05 m. Due to the grading
constraints and storm sewer connections, the FFE for all blocks will be set at 105.25m
which will provide sufficient clearance for the sanitary service and allow for gravity
drainage.

The calculated sanitary discharge rate of 0.856 L/s (per Table 3.1), is less than the
capacity of the Queensway Drive sanitary sewer (20.1 L/s) and represents only 4.3% of
the total sewer capacity (which is the most upstream end of the sanitary reach) and thus
is considered a negligible increase to the existing system.

40 DOMESTIC AND FIRE WATER SUPPLY SERVICING

4.1  Existing Conditions

The existing municipal water distribution system around the site consists of a 300mm
diameter PVC watermain on the south side of the Queensway Drive right-of-way across
the frontage of the site.

4.2 Domestic Water Demands

The expected domestic water demand for the site was estimated using Region of Halton
design criteria. Table 4.1 summarizes the domestic water demand requirements for the
Average Day, Maximum Day and Peak Hour demand scenarios. Similar to the sanitary
requirements, water usage was based on a worst case population density of 135
person/ha (6 storey apt. or less) as the development includes 25 three storey residential
buildings.
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TABLE 4.1 - DOMESTIC WATER DEMANDS

Site Area: 0.40 ha

Population: 135 ppha x 0.402 ha = 54 people

Average Day Demand: 0.003183x10° m®/c/s x 54 people = 0.172 L/s
Max. Day Peaking Factor: 2.25

Peak Hour Peaking Factor: 4.0

Maximum Day Demand: 2.25x0.1721/s=0.387 L/s

Peak Hour Demand: 40x0.1721/s=0.688 L/s

4.3 Fire Flow Demands

Fire flow demands for the proposed development were determined using the
methodology outlined in Water Supply for Public Fire Protection (Fire Underwriters
Survey (FUS), 1999). The FUS method was used to determine fire flow demand for all
four blocks. Detailed FUS calculations have been provided for all four blocks for
reference in Appendix B. The fire demand is summarized in Table 4.2.

TABLE 4.2 - FIRE FLOW REQUIREMENTS

. Fire Underwriters Survey (FUS
SlLEng Flow Rate 4 )
Block 1 12,000 L/min (200 L/s)
Block 2 11,000 L/min (183 L/s)
Block 3 11,000 L/min (183 L/s)
Block 4 9,000 L/min (150 L/s)

For all buildings, there will not be a sprinkler system and thus no fire department
connection. There is an existing municipal hydrant located within the Queensway Drive
right-of-way approximately 13.6 meters north of the subject site.

4.4  Proposed Water Servicing Plan and Analysis

Water servicing for the site will consist of a 150mm diameter domestic watermain
tapped off the existing 300mm diameter water service located within the Queensway
Drive right-of-way. Each unit will be serviced with a 25mm diameter water service as
per Halton Region standards.

The MECP and Region of Halton requires water distribution systems to maintain a
minimum residual pressure of 20 psi (138kPa) when subject to Maximum Day + Fire
Flow demands and a residual system pressure of 40psi (275 kPa) under normal
operating conditions. The maximum day and fire demand for the proposed site is 200.39
L/s, when maximum day and fire demand is applied the residual pressure is 23psi (158
kPa) meeting the minimum requirement. A hydrant flow test has been completed to
confirm that meeting MECP’s minimum residual pressure of 40psi is achievable. See
Appendix B for site fire flow and pressure analysis sheet.
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5.0 GRADING DESIGN

A topographic survey was completed by A.J Clarke and Associates and shows that the
topography of the site generally slopes from Queensway Drive to the south (rear) of the
property. The city has requested that the overland flow route for new paved surfaces to
be directed to Queensway drive.

As the stormwater runoff is being discharged to the Queensway Drive storm sewer
system, the grades of the property are required to be raised such that emergency
overland flow can be directed to Queensway Drive. This creates a grade differential
from the proposed site and the surrounding properties which will be made up by building
form, retaining walls and grading. A total of approximately 53m of retaining wall will be
required at a maximum height of 1.9m along the west, and south drive isles. A swale
will be constructed west of the entrance driveway to convey external drainage to
Queensway Drive through the storm sewer.

Due to grading constraints along the west, south, and east property limits, these areas
will have to follow the existing drainage patterns. Drainage from the site to the adjacent
southern properties will be intercepted by french drains to attempt to minimize the
amount of drainage onto adjacent lands via flow reduction and infiltration.

Based on the proposed building elevations from the architect and the surrounding
grades, the Finished First Floor Elevation (FFE) will be set at 105.25m for Blocks 1,2 3
and 4. Please refer to the Preliminary Grading Plan C2.1 for a preliminary grading
design including proposed limits and heights of retaining walls.
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6.0

CONCLUSIONS AND RECOMMENDATIONS

Based on the information provided herein, it is concluded that the proposed
development can be constructed and serviced to satisfy the requirements of the City of
Burlington and Region of Halton. It is concluded that:

On-site storm sewers will connect to the existing 1200mm diameter storm sewer
on Queensway Drive;

The proposed storm water management strategy provides adequate attenuation
and meets the City of Burlington requirements as the proposed storm water
management strategy achieves the design objectives of over-controlling the 100-
year proposed conditions flow rates to 5-year existing conditions levels;

The 100-year proposed conditions peak flows are to be controlled through the
use of a 100mm diameter short orifice tube as described in Section 2.3 of this
report;

For the 2-year to 100-year storm events, the proposed conditions peak discharge
rates to Queensway Drive (Catchments 201 and 202) do not exceed the
allowable 5-year existing peak discharge rate of 0.042m>/s to Queensway Drive;
For the 2-year to 100-year storm events, the proposed conditions peak discharge
rates towards the south of the property (Catchment 203) do not exceed the
existing conditions peak discharge rates;

Sufficient storage volume has been provided to contain the 100-year storm event
with no ponding on the surface as described in Section 2.3 of this report;

A Stormceptor Model EF4 oil/grit unit (or approved equivalent) is to be installed
on site and will provide an 84% TSS removal rate for water quality protection as
described in Section 2.5. Additional water quality control will be provided by
sediment trap inserts within catchbasins and catchbasin manholes; and

On-site sanitary sewers will connect to the existing 200mm sanitary sewer on
Queensway Drive to provide sanitary service for the proposed site and the
development will have a negligible impact on the existing sanitary sewer system
as described in Section 3.3.

Based on the above, we recommend that:

The site be graded and serviced in accordance with this report and MTE
drawings C2.1, C2.2, and C2.3.
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We trust the information enclosed herein is satisfactory. Should you have any
guestions please do not hesitate to contact our office.

MTE CONSULTANTS INC.

K.R.RAMSEWAK
100100928

Rui Zhou Kayam Ramsewak, C.E.T., P.Eng.
Designer Manager, Civil Engineering

KRR:rdz
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BURLINGTON, ONTARIO l‘“ M I E
STORMWATER MANAGEMENT ey
N

EXISTING CONDITIONS HYDROLOGIC MODELING PARAMETERS

Catchment Catchment Description Hydrograph Area Runoff %
ID Method (ha) Coefficient IMP
Existing Site Area (Asphalt, Building
101 and Landscape) draining to south of RATIONAL 0.490 0.35 21
site
TOTAL 0.490

PROPOSED CONDITIONS HYDROLOGIC MODELING PARAMETERS

Catchment Catchment Description Hydrograph Area Perv. Perv. la Impervious (%) Flow Length (m) Manning "n" Slope (%) Time to Peak
ID Method (ha) CN (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. Perv. Imperv. Tp (hrs)
Controlled proposed parking lot area,
201 building roofs and landscaped areas STANDHYD 0.200 75 5.00 93 93 2 10 0.250 0.013 1.5 1.0

discharging to Queensway Drive
Uncontrolled boulevard area draining

202 NASHYD | 0.100 11 11 0.09
to Queensway i
203 Roof and landscape drainage from STANDHYD | 0.190 75 5.00 60 60 10 10 0250 | 0013 | 15 5.0
Blocks 1,2 and 3
TOTAL 0.490 63

- Pervious Initial Abstraction (Perv. la) =0.1 xS, where S = (25400 / CN) - 254
- Depression Storage over Impervious areas (DPSI) = 1.0 mm
- Impervious slope accounts for slopes in sewers and on all impervious areas including sloped roof tops




2294-2300 QUEENSWAY

BURLINGTON, ONTARIO N ‘; .
STORMWATER MANAGEMENT 3 — M I E
&/98 More Than Engineering
52000

Design Storm Information and Allowable Release Rate
Design storm information used in the hydrologic modeling was based on Chicago Storm distribution

Intensity-Duration-Frequency (IDF) equations for the City of Burlington ® in the form:

A
(t+B)°

Where: i = Rainfall intensity (mm/hr)
t = Time of duration (min)

A, B and C = Constant (see below)

The value of the parameters for the various storm events is provided below:

Constant | 2-yr.® 5-Yr. 10-Yr. 25-Yr. 50-Yr. 100-Yr.
A 593 697 799 927 1019 1114
B 6.0 5.0 5.0 5.0 5.0 5.0
C 0.78 0.76 0.76 0.76 0.76 0.76

® DF parameters from City of Burlington, "Intensity, duration, frequency curves " Dwg. No. S-IDF
Effective Date: 1999-02-017

®) IDF equations used to generate rainfall files with Duration (TD) = 4 hours

Q@ =0.002778 CiA
0.49 ha
035

Site Area=
C=

Existing Conditions Peak Flow Rates

2-Yr.® 5-Yr. 10-Yr. 25-Yr. 50-Yr. 100-Yr.
i (mm/hr) 68.1629 | 88.09438 | 101.1387 | 117.7203 | 129.8193 | 141.8919
Q (m*/s) 0.032 0.042 0.048 0.056 0.062 0.068
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EXISTING CONDITIONS MODEL SCHEMATIC

Existing

101
SH

v

Total Site Discharge to
South Properties

LEGEND

° w Route Reservoir
Catchment Area

+ Add Hydrographs

- "NH" denotes NASHYD hydrograph command
- "SH" denotes STANDHYD hydrograph command
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STORMWATER MANAGEMENT
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PROPOSED CONDITIONS MODEL SCHEMATIC

Controlled proposed
parking lot area, building
roofs discharging to
Queensway Drive

Uncontrolled
boulevard area to
Queensway Drive

Total Site Discharge to
Queensway Drive

Roof and landscape
drainage to the south

203
SH

v

Discharge to South
of Property

LEGEND

Catchment Area

w Route Reservoir

+

- "NH" denotes NASHYD hydrograph command
- "SH" denotes STANDHYD hydrograph command

Add Hydrographs
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Time to Peak Calculations

Time to peak (Tp) values derived from time of concentration (Tc) calculations based on

the Airport Method Equation:

From this, Time-to-peak (Tp) = 0.67 Tc

T

c

3.26(1.1-C)L°

Sw

0.33

(MTO Drainage Manual
Design Chart 1.12)

T, = Overland flow time of concentration (min)

L = Flow travel length
S = Basin slope (%)

C = Runoff coefficient

DMTE

The time to peak values used in the NASHYD command for both the pre-development and post-development conditions
hydrologic modeling are shown below:

Catchment| Area Length "c! Slope Tc Tp Tp
ID (ha) (m) (m/m) (min) (min) (hrs)
202 0.100 15 0.28 0.02 8.24 5.52 0.09
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Storage Volume Calculations
Catchment 201
PIPE VOLUME
Description Size (mm) Length (m) Volume (m°)
MH2 - CBMH3 600 21.2 5.99
CBMH3 - MH4 675 10.8 3.86
MH2 - CBMH5 600 10 2.83
CBMHS5 - CBMH6 600 21.8 6.16
CBMH6 - MH7 600 13.7 3.87
CBMH6 - CBMH8 600 21.6 6.11
CBMHS - MH9 675 12.9 4.62
33.4m°

STRUCTURE VOLUME
Structures Diameter (mm) Invert (m) Height (m) V@104.75 (m3)
MH2 1500 102.97 1.78 3.1
CBMH3 1200 103.14 1.61 1.8
MH4 1200 103.22 1.53 1.7
CBMH5 1200 102.95 1.80 2.0
CBMH6 1500 103.19 1.56 2.8
MH7 1200 103.29 1.46 1.7
CBMH8 1200 103.36 1.39 1.6
MH9 1200 103.45 1.30 15

TOTAL 16.2
Max Ponding 104.75

TOTAL STORAGE VOLUME AVAILABLE 49.6 m®
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STAGE-STORAGE-DISCHARGE CALCULATIONS FOR CATCHMENT 201

Outlet Device No. 1 (Quantity)

MNTE

Type: Short Orifice Tube
Diameter (mm) 100
Area (m?) 0.00785
Invert Elev. (m) 102.97 (downstream side (outlet) of MH2))
C/L Elev. (m) 103.02
Disch. Coeff. (Cy) 0.63
Discharge (Q) = CsA(2gH)>®
Number of Orifices: 1
Catchment 201
Depth Elevation C;?nuc:l?rtlge Incremental Cumulati\/ie Head (H) Discharge
Area Volume Volume (®);
m m? m? m? m m°/s
C/L Elevation of orifice tube 103.02 0 0 0 0.00 0.0000
Top of Pipes 104.05 0 43.2 43.2 1.03 0.0222
Top of CBMH MH3/5 104.75 0 6.5 49.6 1.73 0.0288
0.15m of Surface Ponding 104.90 800 52.5 102.1 1.88 0.0301

“ Includes underground storage (see underground storage volume calc sheet).




Canadian ETV Verification Report

Performance Testing

of
Catch Basin Shield Technology

FINAL - STRICTLY CONFIDENTIAL

Date: 17 October 2016

Prepared For: Prepared By:

GLOBE Performance Solutions Toronto and Region Conservation Authority
World Trade Centre 101 Exchange Ave

404 - 999 Canada Place Concord, Ontario

Vancouver, British Columbia L4K 5R6

V6C 3E2 Canada

Canada

L N\

Toronto and Region

<=7 Conservation

for The Living City-



Authentication

Dated: 17 October 2016
Approved by:

Al

Name: Tim Van Seters

Title/Position: Senior Manager

Department: Sustainable Technologies,

Organization: Toronto and Region Conservation Authority




Verification Report Outline for CB Shield Inc.

Catch Basin Shield Technology

Contents
o] - 1 OSSP TRURPR 4
EXECULIVE SUMMIAIY ..ottt e et et e e e e st e s he e te e s e e e be e st e e seeeRe e e e e ReeeR e e st e eReeeR e e s e aneeeRe et e e ntenseeneeeneeane e seaneenneenrs 5
I [T [FTox (o] o RSOOSR 6
IO R O o] 1= ox 1Y OSSR 6
1.2 AT ol0] o[- ST 6
W Y= Ao g LAY o] o] 1o U1 o] oSSR 6
P20 1 (oo [0 o{ o] o OSSP URPRORPR 6
2.2 APPLICANT OFGANTZALION ....veivieeete ettt bttt b bbb b e bt e bt e st e e e bt b e b e e b e e bt e bt e s e e s e e e et e nbeeb e st e bt ebeaneas 6
2.3 DOCUMENTS REVIEBWE ......c.eieieiitieiteesie sttt ettt e s e et e st e te e s e s te e teesteaseeseeesaeaseeabeesteeseenseestees e e aReenseeneeneeeneeeneeaseenteaneenreensennee e 7
3. REVIEW OF The TECNNOIOQY ...ttt bbbt b s e bbbt bkt e bt e st e st e et e b bbbt e e 10
3.1 TeChNOIOGY REVIEW CIITEITA ....cuvevitiitieteeiieieet ettt b kbbbt b bbbt bR e et e e et et st enbesbenreene s 10
4. Review of Test Plan, Test EXECULION AN DALA...........coiiuviiiiiiiiiie ettt e s st ae e e s e sttt e e s s sbbae e s s eabbesessssbeaeessabbeseeserrenes 12
4.1 Review of Test Plan and EXeCUtion OF TSt PIAN ........voiiiiiiee e 12
4.3 Data Validity ChECKIIST ......c.ooiiiiiiii et e bt bbbt e e e bbb bt sneene s 16
4.5  Data ANAIYSIS CRECKIIST .......ooeieiiiei bbbt b e bbbt bttt et e et e bt nbe bt ereene s 17
4.7  Data Interpretation CRECKIIST .........ooi i bbbttt sb et st be e ene s 18
5. Statistical EVAIUALION OF CHAIMS .........uiiiiii it te s e st e e te e st e sbeeteeseesbeebeaneesreeseaneeareenseas 20
5.1 Statistical Evaluation of Claim #1: Caplure tEST .........oiiiiiiiieieiei et bbb b 20
ST R G LT B L L TP T PP OPRTOPRRTRTPRR 20
5.1.2 ASSESSING NOIMALILY ...ecviiiiieii ettt e s e st e et e e te e e teestesasesbaeeeessesbaesbeeseesbeenseaneesraeneesreearas 20
5.1.3 Testing if the Mean is Equal to SPECITIEd VaAIUE...........ccoooviiiiiiee e e 20
5.2 Statistical Evaluation Of Claim #2: SCOUN TS ....c.veiiiiiiiiiiieieiieie ettt sttt e e besbesbesbesbesnenneas 20
IR LT B L L TP T PP OPRTUPRRTRTPPR 20
5.2.2 Mixed model analysis: Testing for significant difference between scour test effluent loads of control and CB
SHIEIA trEATMENT USING ...ttt bbb bbbt bt bbbt et e e et et et et e et beenes 20
5.2.3 Calculating the 95% confidence interval for the effluent load mean quotient of the two treatments..............cc.co..... 21
G TR W o LS I | SO SSRSPSR 22
/R O o o 11 o o SO SSTRSPSR 23
ST (=] £ o0 SRS SRRSPSR 23
N o] 0T a0 =SSP S TS 24
APPENTIX A, STALISICAI ANAIYSIS .....veiieeiiicie et ettt e st e s te e e e e s e e s beebeeseesbeesseesseabeebeasnesaeenreenee e 24
F O U] T O T | (1= =T OSSPSR 24
F A O -V A Yoo LU I USSP 24
A.2.1 Mixed model analysis: Testing for significant difference between scour test effluent loads of control and CB
SHIEIA trEATMENT USING ...ttt b bt bt ettt b e bt bt bt et e et et st e b e beebeenes 24
A.2.2 Calculating the 95% confidence interval for the effluent load mean quotient of the two treatments....................... 26
Appendix B. Supplemental Verification Checklist Pursuant to ISO/FDIS 14034:2015.........cccccoviiininininieiene s 27
Appendix C. Verification Guidance Pursuant to ISO/FDIS 14034:2015 ........cccooiiiiiiiniieieie et 31
APPENAIX D RAW QAIA ...ttt b bbbt b e b e b bt bt b e bt e Rt e s £ e st et e b e e bt e bt e bt e b e e s b e b et e nbe e b e e be b e enes 35



Disclaimer

The Toronto and Region Conservation Authority (“TRCA”) including its employees and Directors, (the “Verifier”) has
participated in the Canadian Environmental Technology Verification (ETV) Program verification of the CB Shield (the
“Vendor”) Catch Basin Shield Technology.

Any reference to the “Technology” refers to the Vendor’s Catch Basin Shield Technology.

The Verifier is in no way affiliated with the Vendor.

The Vendor shall not edit or modify the report in any way or make any attempt to misrepresent data to the benefit of
the Vendor. Selectively using sections of the report in order to change or misrepresent its overall meaning is also
prohibited.

Claim verification by the Verifier does not represent any guarantee of the performance or safety of the Technology.

The Verifier shall not be liable in any way in the event that the Technology fails to perform as advertised by the Vendor
and/or CB Shield Technology does not meet government-mandated health and safety standards.

To the extent permitted by law, the Verifier denies all liability to the Vendor or to any other person or entity for any
loss, damage, costs, expenses and/or other compensation, arising directly or indirectly from the use of the report (in
whole or on part) and/or any information contained therein.

The Vendor is wholly responsible for ensuring that the Technology complies with all applicable legislation, regulations,
and other authorities.



Executive Summary

The CB Shield Technology was subjected to verification in accordance with the Canadian ETV Program General
Verification Protocol, and taking into account the current draft of the proposed FDIS ISO 14034.

The verification process was mutually agreed upon by GLOBE Performance Solutions, the Verification Body, and
Toronto and Region Conservation Authority (“TRCA”), the subcontracted Verification Expert. The purpose of this
verification is to provide objective and quality-assured performance data on environmental technologies, so that users,
developers, regulators, and consultants can make informed decisions about purchasing and applying these
technologies.

This report, prepared by TRCA according to the criteria and guidelines set out in the Canadian ETV Program General
Verification Protocol (GVP) of June 2012, is an official audit of the testing report generated through the performance
testing of the CB Shield technology. The report is based on the Canadian ETV Program.

In addition, through guidance provided by GPS, the TRCA completed its verification of the CB Shield technology
performance taking into account the principles and requirements of FDIS ISO 14034.

Performance testing for this verification took place at Good Harbour Laboratories in Mississauga, Ontario, Canada. Good
Harbour Laboratories conducted the testing and followed the test sediment particle size distribution and many of the
methods outlined in the Procedure for Laboratory Testing of Oil-Grit Separators developed by Toronto and Region
Conservation Authority for the Canadian ETV Program.

CB Shield Technology is based on established scientific and technical principles in the field of fluid dynamics,
sedimentation/settling, hydrology and sediment transport.

The technology incorporates an insert for catchbasins that aims to deflect and reduce the energy of inflows and thereby
increase capture and reduce scour of sediment found in stormwater runoff.

After examination and audit of the test report and based on the test data submitted, the TRCA has concluded that _the
CB Shield insert provides an environmental benefit related to capture and scour prevention of suspended sediments in
stormwater runoff.

Accordingly, the TRCA recommends that the performance claims be worded as follows:

1. During the sediment capture test, for a catch basin with a false floor set to 50% of the manufacturer’s
recommended maximum sediment storage depth and a constant influent sediment concentration of 200 mg/L, the
catch basin with a CB Shield insert removed 64, 59.9, 52.4, 42.6, 25.2, and 26.7 percent of influent sediment by mass at
inflow rates of 0.24, 0.48, 1.20, 2.40, 6.00, and 8.40 L/s, respectively.

2. For a catchbasin filled to three quarters of the manufacturer's recommended maximum sediment storage depth,
with the CB Shield™ insert, scouring of test sediment is at most 8% of the control catchbasin during a continuous 30
minute scour test run with 5 minute duration inflows of 1.2, 4.8, 8.4, 12.0, and 15.6 L/s.



1. Introduction

GLOBE Performance Solutions (GPS) which operates the Canadian ETV Program on behalf of Environment Canada has
engaged the Toronto and Region Conservation Authority (“TRCA”) to verify the performance of CB Shield Technology

within the framework of a subcontracted agreement. The CB Shield technology is a technology for capturing sediment
from storm water runoff when inserted inside street drains (catchbasins) and retaining sediment by preventing scour
and re-suspension.

GLOBE Performance Solutions, in collaboration with the TRCA, has further agreed to prepare a verification report and
verification statement that will meet the requirements of the Canadian ETV Program.

This verification report, prepared by the TRCA (the Verifier), in its capacity as a Canadian ETV Program Verification
Expert (VE), constitutes a review of the application of the CB Shield technology based on the Canadian ETV Program
General Verification Protocol (GVP) and taking into account the principles and requirements of FDIS ISO 14034.

The verification report is a summary record of the audit undertaken by the TRCA to verify the Vendor’s technology
performance claim.

CB Shield applied for technology verification through GLOBE Performance Solutions. Testing was carried out by the
Good Harbour Laboratories in accordance with ISO 17025 requirements. TRCA examined the test report and prepared
the verification report.

The CB Shield Technology is based on established scientific and technical principles in the field of _fluid dynamics,
sedimentation/settling, hydrology and sediment transport. The technology incorporates an insert for catchbasins that
deflects incoming water to the sidewalls dissipating its energy and passing it over a grate where velocity is decreased
and residence time is increased allowing sediments to drop out of suspension and be captured. The dissipation of
influent water energy also reduces scouring of already captured sediment during subsequent stormes.

CB Shield’s performance claims as submitted were:

1. For a catch basin containing sediment up to 150mm below the outlet invert, use of a CB Shield™ reduces
scour of ETV sediment by a factor of at least 20 for stormwater inflows from 1.2-15.6L/s.
2. In addition use of CB Shield™ increases capture of ETV test sediment in all cases and by at least 370% to 490%

respectively for flows of 2.4L/s and 8.4L/s.

Results showed that the initial claim for capture test could not be verified for individual flow rates as independence
between samples of different flow rates could not be maintained since the captured sediment was not removed
between the tests of different flow rates. A re-test was requested for the capture test. The re-test was done on a
catchbasin with CB Shield insert without reference to a control catch basin. Results showed removal efficiencies
ranging from 64.0 - 26.7% for inflow rates ranging from 0.24 - 8.40 L/s respectively.

The scour test was evaluated as a continuous test. Comparing the CB Shield to the Control treatment indicated that the

CB Shield scoured much less than the control catch basin at 5 minute duration inflow rates of 1.2, 4.8, 8.4, 12.0, and 15.6
L/s.

1.1 Objectives

The objective of this report is to verify the performance claim made by CB Shield for the Catch Basin Shield Technology.
This report summarizes the findings of the Canadian ETV Program Verification Expert, the TRCA, based on information

and data contained in the Formal Application submitted by CB Shield to GLOBE Performance Solutions.

1.2 Scope

This verification was conducted by the TRCA using the June 2012 Canadian ETV Program General Verification Protocol
and the most recent version (June 2015) of the international ETV standard (FDIS ISO 14034).

2. Review of the Application

2.1 Introduction

This section provides a summary of the information provided by the applicant included with the pre-screening
application and formal application forms submitted to GLOBE Performance Solutions and reviewed by the TRCA
pursuant to the Canadian ETV Program and the new international ETV standard (FDIS ISO 14034).

2.2 Applicant Organization

CB Shield Inc.

233 Cross Avenue, Suite 302
Oakville, ON L6] 2W9



Canada

2.3 Documents Reviewed

The technology and all information provided by the Applicant with the Formal Application, the formal application
binder and all subsequent transmittals to the Verification Expert were reviewed. The results of this Application Review
are summarized in the Application Review Checklist (Table 1) below.

Table 1: Application Review Checklist - Mandatory Information

Ref. |Criteria Yes| No |Verifier Comments

1.1 [Signed Formal Application. z D

1.2 [Signed Declaration Regarding Codes & Standards submitted with z D

signed formal application.

1.3 [Technology provides an environmental benefit. IZ I:l When installed in storm water catch basin, the
device reduces souring and re-suspension of
retained sediment, thereby reducing discharge
of sediment into the environment.

1.4 [A copy of “Claim to be Verified” for each performance claim to be “Claim to be Verified” submitted with

verified included with the Formal Application. application.
1.5 |Performance Claim composed in a way that satisfies “Criteria for

Specifying Claims”:

1.5.1 [Include Technology name (and model number)

CB Shield™

1.5.2 |Include application of the technology

IApplied as an insert into catchbasins to
improve capture and reduce scour of
stormwater runoff sediment.

1.5.3 [Include specific operating conditions during testing

N NRNOR
O OO OO

Test sediment: ETV test sediment

Capture (Claim 1):

Constant influent concentration of 200 mg/L.
False floor set to 50% of the manufacturer’s
recommended maximum sediment storage

(300 mm below the outlet invert)

Inflow rates of 0.24, 0.48, 1.20, 2.40, 6.00 and
8.40 L/s.

Scour (Claim 2):

Catchbasin filled to 34 of the manufacturer’s
recommended maximum sediment storage
depth

Claim based on continuous 30 minute test with
5 minute duration inflows of 1.2, 4.8, 8.4, 12.0,
and 15.6 L/s.

1.5.4 |Does it meet the minimum requirement for the majority of
Canadian Standards / Guidelines?

Signed Declaration Regarding Codes &
Standards submitted with signed formal

1.5.5 |Does it specify the performance achievable by the
technology?

NN

Hjjn

Capture:
Removal efficiencies of 64, 59.9,52.4, 42.6,

25.2, and 26.7 for inflow rates of 0.24, 0.48,
1.20, 2.40, 6.00, and 8.40 L/s respectively with
a constant influent sediment concentration of
200 mg/L.

Scour:

Scouring is at most 8% of the control
catchbasin during a continuous 30 minute
scour test run with 5 minute duration inflows
of 1.2, 4.8,8.4,12.0, and 15.6 L/s.




1.5.6 [Is the performance measurable?

Capture:
To measure the capture performance at each

flow rate, a modified mass balance calculation
is required, which can be done using mass of
the sediment added to the sediment feeder,
mass of sediment remaining in the feeder, and
mass of captured sediment.

Scour:

To compare scouring potential for the
continuous test between the control and CB
Shield treatments the total effluent load is
calculated for the entire duration of the test
based on flow rate, duration, and sediment
concentration of individual samples.

1.6

Standard operating practices and a description of operating
conditions for each individual performance claim specified.

Tests are done in a lab on a simulated street
scape with catchbasins clean of litter/debris.

In the field, on average there are 5 catch basins
per hectare. Therefore, the results from the
maximum flow rate (15.6L/s) during the scour
test will be meaningful for runoff flows up to
78 L/s per hectare. The range of flows tested is
anticipated to match the range of flows
expected at most installations.

ETV test sediment: AGSCO 1-1000 micron
silica sediment blend.

Background samples are taken to account for
all sources of sediment input.

Capture Test (Claim 1)

Background samples taken at least three times
per run to account for all sources of sediment
input

Influent sediment concentration is constant at
200 mg/L (+/- 25mg/L)

Tested flows: 0.24, 0.48, 1.2, 2.4, 6, and 8.4 L/s.
These flow rates comply with surface loading
rates specified in the CETV OGS testing
procedures (40, 80, 200, 400, 1000, and 1400
L/min/m?2), based on the effective treatment
area (0.36m?2) of the device. The specified
loading rate of 600 L/min/m?2 was not tested.

Conducted with a false bottom set at 300 mm
below the outlet invert.

Effluent was not recirculated; single pass
through.

Sediment injected 16.5 mm away from the
inlet

Scour Test (Claim 2)
Tested flows: 1.2,4.8,8.4,12,and 15.6 L/s.

These flow rates comply with surface loading
rates specified in the CETV OGS testing
procedures (200, 800, 1400, 2000, and 2600
L/min/m?2), based on the effective treatment
area (0.36m2) of the device.

Conducted with a false bottom set at 254 mm
below the invert and preloaded with sediment
up to 152 mm below the outlet invert. Water is
filled to the effluent pipe and allowed to settle
for 12-24 hours.

Initial start time and flow rate transition times
shall not exceed 1 minute.

Effluent filtered using a 10um filter before
recirculation.




1.7 [The proponent has supplied significant references describing or I:] I:l Proponent claimed that scientific principles

supporting scientific and engineering principles of the technology. underlying the CB Shield are based on widely
accepted knowledge of fluid dynamics,
sedimentation/settling, hydrology and
sediment transport. Link to EPA paper was
broken.

1.8 [Two or more names and contact information of independent z D Greg Williams (Ph.D., P.Eng),
experts (with no vested interest in the technology), qualified Jenn Drake (Ph.D)

(backgrounds of experts are needed) to review the scientific and
engineering principles on which the technology is based. These
experts must be willing to be contacted by the VE.

1.9 |Brief summary of significant human or environmental health and IZ I:l Brief descriptions given about health and
safety issues associated with the technology. safety issues associated with the working

Note: this criterion complements but does not replace the environment during installation, removal, the
8

obligation for the applicant to submit a duly signed cleanout of catchbasins (considering they are

“Declaration Regarding Codes and Standards”) confined spaces), and sediment disposal.
Persons involved with installing, removing,
and or maintaining CB Shield inserts need to
be trained in accordance with requirements
for servicing regular catchbasins.

1.10 [Brief summary of training requirements needed for safe, M D Link to video instructions that guides
effective operation of technology, and a list of available documents installation and removal of the CB Shield is
describing these requirements. provided; a list of general practices is also
(Note: this criterion complements but does not replace the given.
obligation for the applicant to submit a duly signed “Declaration
Regarding Codes and Standards”)

1.11 [Process flow diagram(s), design drawings, photographs, equipment M D Photographs of lab setup, flow diagrams of
specification sheets (including response parameters and operating water flow through the simulated streetscape,
conditions), and/or other information identifying the unit processes and links to videos showing test runs and
or specific operating steps in the technology. If feasible, a site visit sampling methods were provided.
to inspect the process should be part of the technology assessment.

1.12 |Supplemental materials (optional) have been supplied which offer D M
additional insight into the technology application integrity and
performance, including one or more of the following:

A copy of patent(s) for the technology, patent pending or I:I IZI

submitted.

User manual(s). I:I IZI

Maintenance manuals. D M

Operator manuals. D M

Quality assurance procedures. I:I IZI

Sensor/monitor calibration program. I:I IZI

Certification for ISO 9001, ISO 14000, or similar. I:I IZI

Material Safety Data Sheet (MSDS) information. D M

Workplace Hazardous Materials Information System (WHMIS) I:I IZI

information.

Health and Safety plan. I:I IZI

Emergency response plan. I:I IZI

Protective equipment identified. I:I IZI

Technical brochures. IZ I:l Website link provided with technical drawings
and information.

1.13 [The applicant provided adequate documentation and data. There is IZ I:l IAdequate documentation given for reviewing

sufficient information on the technology and performance claim
for the verification.

[Note: The Verifier should communicate with the Canadian ETV
Program, through GPS, to request copies of the necessary
documentation and required data that are available to support
the claims.]

testing protocol. All collected data including
laboratory work book were submitted.
Methodology for testing was clearly outlined
in application. Videos of testing protocol, and
installation/removal of CB Shield were also
provided.




3. Review of the Technology

3.1

Technology Review Criteria

The results of the Technology Review are summarized in the Technology Review Criteria Checklist (Table 2) below.

Table 2: Technology Review Criteria Checklist

Ref

Criteria

Yes

No

Verifier Comments

2.1

The technology is based on scientific and technical principles.
(Note: It will be necessary for the Verifier to read the key articles
and citations listed in the Formal Application. It may also be
necessary to contact the independent experts listed in the Formal
lApplication to obtain additional information)

The technology is a flow deflection device that
dissipates the energy of inflows, preventing
scour and increasing capture. The scientific
principles underlying the technology are
based on well-known areas of fluid dynamics,
sedimentation/settling, hydrology and

sediment transport.

2.2 [The technology is supported by peer review technical literature or D D Currently the link to peer review article is
references. (Note: Peer review literature and texts must be inaccessible.
supplied with the Formal Application as well as relevant
regulations and standards that are pertinent to the performance
claim)

2.3 [The technology is designed, manufactured, and/or operated M D CB Shield is said to be constructed in Canada
reliably. (Note: Historical data from the applicant, not using quality fiberglass. No details from long
conforming to all data criteria, may be useful for the Verifier to term studies to comment on long term
review to assess the viability of the technology not for verification, reliability.
but for insight purposes)

2.4 [The technology is designed to provide an environmental benefit and M D The technology provides an environmental
not create an alternative environmental issue. (e.g., [t does not benefit of controlling sediment washoff at
create a more hazardous and/ or unmanaged byproduct and it upstream locations by capturing and retaining
does not result in the transfer of an environmental problem sediment from stormwater runoff within the
from one media to another media without appropriate catchbasin. However, long term reliability
management of the subsequent contaminated media) specifically about the clogging of grate opening

by debris which would decrease its hydraulic
capacity requires further attention.

2.5 [The technology conforms to standards for health and safety of Signed Declaration Regarding Codes and

workers and the public. (Note: The vendor must submit a signed
“Declaration Regarding Codes & Standards”, with the Formal
IApplication. The Verifier should ensure that this signed document
is included with the information that is reviewed for the
performance claim verification)

Standards was submitted.

Environmental Standards

2.6

Technology achieves federal, provincial, and/or municipal
regulations or guidelines for management of contaminated and/or
treated soils, sediments, sludges, or other solid-phase materials.

2.7

Technology achieves federal, provincial, and/or municipal
regulations or guidelines for all (contaminated and or treated)
aqueous discharges as determined by the applicant’s information.

2.8

Technology achieves federal, provincial, and/or municipal
regulations or guidelines for all (direct or indirect) air emissions.

[f the environmental technology results in the transfer of
contaminants directly or indirectly to the atmosphere, then, where
required, all regulations or guidelines (at any level of government)
relating to the management of air emissions must be satisfied by
the applicant’s information.

Commercial Readiness

2.9

Technology and all components (apparatus, processes, products)
is full-scale, commercially-available, or alternatively see 2.10 or
2.11, and, data supplied to the Verifier is from the use or
demonstration of a commercial unit.

Technology and components used for testing
are full-scale and commercially available. At
the time of this verification, the vendor has the
capacity to produce many hundred units per
month.
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2.10

Technology is a final prototype design prior to manufacture or
supply of commercial units, or alternatively see 2.11.

(Note: Verification of the performance claim for the technology is
valid if based on a prototype unit, if that prototype is the final
design and represents a pre- commercial unit. The verification will
apply to any subsequent commercial unit that is based on the
prototype unit design. The verification will not be valid for any
commercial unit that includes any technology design change from
the prototype unit used to generate the supporting data for the
verification.

NA

2.11

Technology is a pilot scale unit used to provide data which
when used with demonstrated scale up factors, proves that the
commercial unit satisfies the performance claim.

NA

Oper

ating Conditions

2.12

IAll operating conditions affecting technology performance and the
performance claim have been identified.

Operating conditions affecting technology
performance were identified. Please see
Ref. 1.6.

2.13

The relationships among operating conditions and their impacts
on technology performance have been identified.

(Note: It is the responsibility of the Verifier to understand the
relationship between the operating conditions and the
performance of the technology, and to ensure that the impacts of
the operating conditions and the responses of the technology are
compatible)

Background concentration - needs to be < 20
mg/L to allow for accurate assessment of
performance in the laboratory

Water temperature - needs to be <25 °C;
higher water temperatures have reduced
viscosity allowing suspended sediments to
settle quicker. However, water temperature
has a negligible impact on settling velocity.

Standardized test sediment - ensures
comparability between units and a fair
assessment of performance based on range of
sediment sizes.

Flow rates - lower flow rates should allow
higher percentage of capture and retention.

False floor (used storage capacity) - higher
false floor will lower capture and retention
performance as sediment will be held closer to
the outlet invert

Capture test
Influent sediment concentration - held

constant at 200 mg/L; studies have shown this
to be a reasonable average sediment
concentration in stormwater runoff from
paved surfaces. Higher or lower influent
concentrations may change the removal
efficiencies

2.14

Technology designed to respond predictably when operated at
normal conditions (i.e. conditions given in 2.12),and/or
alternatively see 2.15.

(Note: The Verifier must be satisfied that these data do not
demonstrate a performance that is different than the performance
indicated in the Performance Claim to be validated)

Based on the test results, the technology does
respond predictably when operated at normal
conditions. The discrepancy with the S5 run
result during the control treatment of the
scour test showing the second lowest scour
rate for the highest flow rate is likely the result]
of a lack of finer sediments in the sump to
scour.

2.15

Effects of variable operating conditions, including start up and shut
down, are important to the performance of the technology and
have been described completely as a qualifier to the performance
claim under assessment.

A range of inflow rates were tested and the
samples taken when changing from one flow
rate to the next were clearly distinguished.

Thro

ughputParameters
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2.16

Effects of variable contaminant loading or throughput rate must be IZ

assessed and input/output limits established for the technology.
Note:

[f the application of the technology is to a variable waste source

or expected (designed) variable operating conditions, then it will
be necessary to establish acceptable upper and lower ranges for the
operating conditions, applications and/or technology responses.
Sufficient, quality data must be supplied to validate the
performance of the technology at the upper and lower ranges for
the operating conditions, applications and or technology responses
detailed in the performance claim.

Scour:

The tested flow rates were between 1.2 and
15.6 L/s. The catch basins with and without CB
Shield were pre-loaded with test sediment.
Influent was clean water. Testing was
continuous from one flow rate to the next with
1 minute transition periods.

Capture:
The tested lower and upper throughput rates

are 0.24 and 8.40 L/s. Contaminant loading
rates were controlled to have a constant
inflow sediment concentration of 200mg/L.

Other Relevant Parameters/Variables/Operating Conditions

Note: The Verifier is expected to understand the technology and identify
and record all relevant criteria, parameters, variables or operating
conditions that potentially can or will affect the performance of the
technology under assessment. It is practical to include all of these
variables in Table 2 (i.e., from 2.17 to ...).

Parameters mentioned from 2.12 to 2.16 will
also affect field performance accordingly (e.g.,
the false floor represents the accumulated
amount of sediment). Additionally, in the field,
debris may accumulate and affect performance
which was not evaluated in the lab setting but
can be evaluated in a field case study.

2.17

2.18

4. Review of Test Plan, Test Execution and Data

4.1

Review of Test Plan and Execution of Test Plan

The results of the Test Plan Review are summarized in the Test Plan Design Assessment Criteria Checklist (Table 3)
below.

Table 3: Test Plan Design Assessment Criteria Checklist

Ref.

Criteria

Verifier Comments

3.1

Was a statistician, or an expert with specialized capabilities in the
design of experiments, consulted prior to the completion of the test
program, and if so please provide the contact details

Greg Williams
416-624-2007
gwilliams@goodharbourlabs.com

3.2

[s a statistically testable hypothesis or hypotheses provided? (such
that an objective, specific test is possible)

The testable hypothesis is that a catchbasin
with the CB Shield insert will retain more
sediment in stormwater runoff than a catch
basin without the insert. The hypothesis can
be tested by a capture and comparative scour
test as follows:

Capture test:
The OGS testing protocol requires the total

amount of sediment to be accounted for by
means of a modified mass balance. As a
result, statistics will not be required since the
whole “population” is taken into account
instead of taking samples.

Scour test:

The scour test is a continuous test where
samples taken within and between flow rates
are not independent of each other. Since the
assumption of independence fails, a mix
model approach is required to compare the
means between the control and CB shield
catchbasin and confirm a significance
difference. A measure of difference can be
calculated between the two treatments by
finding the quotient of their total effluent
loads.

3.3a-

c|Does the performance test generate data suitable for testing the
hypothesis being postulated? Namely:
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3.3a

Does the test measure the parameters used in the performance
claim hypothesis?

Capture test:
Total amount of sediment added into the

feeder is measured as well as the total
amount captured after each flow rate test. A
modified mass balance is undertaken to
calculate exactly how much sediment was fed
through the feeder as influent into the
catchbasin and what percentage was retained
for both treatments.

Scour test:

Performance test measures effluent
concentrations of control and CB Shield
treatments.

3.3b

Does the performance test control for extraneous variability?

The test was conducted under controlled
laboratory conditions, following well defined
procedures, thereby limiting extraneous
variability. More specifically, influent flow
was sampled to account for any background
concentrations that would add to the
controlled influent sediment feed. Inflow
concentration was measured for each flow
rate to ensure auger feed rates were synced
to influent flow rate to achieve target influent
concentrations. When concentrations of
samples were analyzed, a blank, 20 mg/L
standard, and 100 mg/L standard were also
tested to account for instrumental or
systematic errors. For sediment re-
suspension test, pre-loaded sediment is
allowed to settle for 12-24 hours before tests
are started. Water temperature were
monitored to not exceed 25°C as higher
temperature can decrease water viscosity
and thereby increase sediment settling
velocity.

3.3c

Does the performance test include only those effects attributable
to the technology being evaluated?

To ensure effects are attributable to the
technology evaluated, the catchbasin with a
CB shield insert is evaluated against a
catchbasin without the insert (control) as
part of the scour test.

3.4

Does the performance test generate data suitable for analysis using
the SAWs? (Note: It is preferable that tests are designed with the
SAWS in mind before test plans are written)

The mixed model approach required to
compare control and CB Shield catchbasin
scour test results requires a test outside of
recommended SAWs (the R statistical
program was used)

3.5

Does the performance test generate data suitable for analysis using
other generic experimental designs?

(Note: Performance testing and verification studies should be
designed with the final data analysis in mind to facilitate
interpretation and reduce costs)

Capture and scour tests generally followed
the experimental design proposed by the OGS
testing protocol which do not require
statistical analysis. However, scour test claim
compares control and CB Shield catchbasin
which requires further analysis (mixed
model) to prove significance difference
between control and CB Shield catchbasin.

3.6

Are the appropriate parameters, specific to the technology and
performance claim, measured? (Note: It is essential that the Verifier
and the technology developer ensure that all parameters - e.g.
temperature, etc - that could affect the performance evaluation are
either restricted to pre-specified operating conditions or are
measured)

Water temperature, influent flow rate,
background concentration

Capture test:

Influent concentration, total influent mass,
total captured mass

Scour test: influent flow rate, preloaded
sediment mass, effluent concentration

3.7a-d

Are samples representative of process characteristics at specified
locations?
Namely:
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3.7a

Are samples collected in a manner representative of typical process
characteristics at the sampling locations? (e.g., the samples are
collected from the source stream fully mixed, etc.)

Capture test: Sampling done according to OGS
test Procedure. Upon completion of test, the
remaining water from the catchbasin is
decanted over a period of less than 30hrs.
The total sediment captured is removed,
dried and weighed. Mass of sediment
remaining in the feeder is weighed and
subtracted from total mass of sediment added
at the beginning of the test to establish actual
amount fed.

Scour test:

Effluent grab samples are taken at the catch
basin outlet which will reflect effluent
concentrations. A minimum of 500 ml
samples was taken in 1000 mL jars that were
attempted to be held under the whole effluent]
stream or passed under the stream such that
the sample collection would be complete with
a single pass.

3.7b

[s data representative of the current technology?

The data reflects the effect of a CB shield
inserted into a normal catchbasin without
any other alterations to the catchbasin. The
inserted CB Shield is the unit that is currently
commercially available.

3.7¢

Have samples been collected after a sufficient period of time for
the process to stabilize?

Samples were collected according to OGS
testing procedure, which was developed
based on scientific principles to ensure,
among other things, sampling is conducted in
a representative and replicable manner.

Capture test:
Sediment is only fed once target flows are

reached and stabilized.

A maximum of 30hrs is given to decant
remaining water after a test run before
captured sediment is removed, dried and
weighed.

Scour:

Once sediment is pre-loaded, the device is
filled up with water to the invert and allowed
to sit for 12-24 hours before starting the
tests.

Changes in flow rates were done within 60s
and an effluent sample was taken at
approximately 30s to determine if additional
scouring was taking place while flow rates
were stabilizing.

3.7d

Have samples been collected over a sufficient period of time to
ensure that the samples are representative of process
performance?

Capture test:
Total captured sediment is collected at the

end of each flow run. The test duration for
tested flow rates of 0.24, 0.48, 1.20, 2.40,
6.00, and 8.40 L/s are 420, 420, 360, 180, 70,
and 50 mins respectively.

Scour test:

Effluent samples were taken every 1 minute
for test durations of 5 minutes for flow rates
of 1.2,4.8,8.4,12.0, and 15.6 L/s. Transition
samples were taken within 30 seconds of
switching to a new flow rate. The system was
shut down between flow rates of 8.4 and 12.0
L/s and between 12.0 and 15.6 L/s due to
standpipe overflow.
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3.8

Are samples representative of operating conditions?

(Note: A time lag occurs between establishing steady state
conditions and stabilization of the observed process
performance. This time lag depends in part on the time scale of the
process)

Long term operating conditions need to be
evaluated. The effect of debris accumulation
in an in situ field setting needs to be
considered as affecting the performance.

Capture test:
Flow rates are monitored and influent

sediment is only added once each target flow
is stabilized in order to match performance to
specific flow rates that cover the expected
range of catchbasin inflow.

Performance is representative of catchbasin
that has used up 50% of the manufacture
recommended Maximum Sediment Storage
Depth and a constant inflow concentration of
200 mg/L. Because the sediment is collected
at the end of each run, it accounts for the
performance of the unit during start up and
shut down as well.

Scour test:

Samples are representative for a specific
operating condition of having the catch basin
% full of sediment. Scouring results are from
a continuous test where scouring from a
previous flow will affect subsequent scouring
rates. After pre-loading the sediment time is
given for agitated sediments to settle over a
period of 12-24 hours. Flow changes are done
within 1 minute and a sample is taken at
approximately 30s to capture the scouring
potential when altering flow rates.

3.9

Are samples representative of known, measured and appropriate
operating conditions?

(Note: This includes technologies that operate on short cycles and
so have start and stop cycles which affects the operation of the
technology. If the operating conditions are not vital but are
recommended, then the reviewer must evaluate operating
conditions)

The device is a passive device working to
deflect and reduce the energy of stormwater
inflow, which increases capture and reduces
scour. The data were collected under
controlled laboratory conditions using a
test sediment that includes clay, silt and
sand sized particles characteristic of
stormwater runoff. The effects of debris
on performance were not evaluated.

3.10

Were samples and data prepared or provided by a third party?
(Note: In some cases, where the expertise rests with the applicant,
an independent unbiased third party should witness and audit the
collection of information and data about the technology. The
witness auditor must not have any vested interestin the
technology.)

Data samples were analyzed and prepared by
a third party laboratory (Good Harbour
Laboratories).

Good Harbour Laboratories

2596 Dunwin Drive, Mississauga ON, L5L 1]5
905 696 7276

goodharbourlabs.com

3.11a-

Performance Test Design is Acceptable - Namely:

3.11a

The samples have been collected when the technology was
operated under controlled and monitored conditions.

N K
O} [

Capture test: flow rate, and influent
concentrations were monitored and adjusted
as required

Scour test: flow rates were monitored and
adjusted as required

3.11b

The test plan design should have been established prior to testing
to ensure that the data were collected using a systematic and
rational approach

Test plan design generally satisfied the OGS
testing protocol.
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3.11c

The test plan design should have defined the acceptable values or
ranges of values for key operating conditions, and the data
collection and analysis methodology

Operating conditions:
Flows tested (operating conditions) are the

expected general range of flows through a
catchbasin: capture test (0.24-8.4L/s), scour
test: (1.2-15.6 L/s).

Water temperature needs to be below 25°C.

Unit tested having 50% of its maximum
storage capacity filled.

Data collection and analysis: follows the OGS
testing protocol. However, the scour test is
run additionally with a control catch basin for
comparison.

4.3

Data Validity Checklist

The results of the Data Validity Review are summarized in the Data Validity Checklist (Table 4) below.

Table 4: Data Validity Checklist

measuring equipment measurements and calibrations been
supplied to the Verifier?

Ref. |Criteria Yes| No |Verifier Comments
4.1 |Were appropriate sample collection methods used (e.g. random, M D Capture test:
judgmental, systematic etc)? The mass of sediments fed into the
For example: simple grab samples are appropriate if the process catchbasin and captured is measured in order
characteristics at a sampling location remain constant over time. to carry out a modified mass balance.
Composites of aliquots instead may be suitable for flows with
fluctuating process characteristics at a sampling location. Scour test:
(Note: Sampling methods appropriate for specific processes may Multiple effluent grab samples are
sometimes be described in federal, provincial or local monitoring appropriate to evaluate the effluent
regulations) concentrations and thereby the scouring
potential at each flow rate.
4.2 |Were apparatus and/or facilities for the test(s) adequate for M D Facility/apparatus sufficiently simulated a
generation of relevant data? streetscape with a catchbasin with and
(i.e. testing was performed at a location and under operating without a CB Shield insert. Slurry feeder was
conditions and environmental conditions for which the calibrated and the auger feed rate was
performance claim has been defined) monitored. The facility had the capacity to
manage the large amounts of water required
for testing.
4.3 |Were operating conditions during the test monitored and IZ I:l Monitored/ documented operating
documented and provided? conditions: background concentration, water
temperature, PSD of test sediment
Capture test:
False floor height, flow rates, influent
sediment concentration, amount of sediment
injected
Scour test:
False floor height, flow rates, time limits,
sampling frequency
4.4 |Has the information and/or data on operating conditions and Measurements of monitored flow, water

temperature and concentrations of sediment
added were provided. Calibration of flow
meter and PSD of sediment used were also

provided.
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4.5

Were acceptable protocols used for sample collection, preservation
and transport? (Note: Acceptable protocols include those
developed by a recognized authority in environmental testing
such as a provincial regulatory body, ASTM, USEPA, Standard
Methods)

4.6 [Were Quality Assurance/Quality Control (QA/QC) (e.g. use of field z D Replicates were taken and kept for 7 days
blanks, standards, replicates, spikes etc) procedures followed during (refrigerated) for each sample.
sample collection?

A formal QA/QC program, although highly desirable, is not essential, Blank, 20 mg/L standard, and 100 mg/L
if it has been demonstrated by the vendor’s information that quality standard run during sample analysis.
assurance has been applied to the data generation and collection.

4.7 |Were samples analyzed using approved analytical protocols? (e.g. z D The SSC samples were analyzed by GHL as
samples analyzed using a protocol recognized by an authority in detailed in ASTM D3977-97 (2013), Standard
environmental testing such as Standard Methods, EPA. ASTM etc. Test Methods for Determining Sediment
\Were the chemical analyses at the site in conformance with the SOPs Concentration in Water Samples.

(Standard Operating Procedures)?

4.8 |Were samples analysed within recommended analysis times IZ I:l Recommended storage time is 7 days but
(especially for time sensitive analysis such as bacteria) samples were analyzed within 2.

4.9 a-|Were QA/QC procedures followed during sample analysis? D D

e Namely:

4.9a [Maintaining control charts M D QA/QC (e.g., flow rates monitored to not vary

more than expected COV (<0.04)

4.9b |Establishing minimum detection limits M D MDL is 1.26 mg/L.

4.9c |Establishing recovery values I:] IZ[

4.9d [Determining precision for analytical results D M

4.9e |Determining accuracy for analytical results D M

4.10 |[Was a chain-of-custody (full tracing of the sample from collection to I:] I:l

a-c  [analysis) methodology used for sample handling and analysis -

Namely:

4.10a|Are completed and signed chain-of-custody forms used for each M D Chain of custody provided for ETV test
sample submitted from the field to the analytical lab provided for sediment analysis. Sampling and analyzing
inspection by the Verifier? were done by GHL in their laboratory.

4.10b|Are completed and easily readable field logbooks available for the M D Field logbook from GHL was made available to
Verifier to inspect? the verifier.

4.10c |Are there other chain-of-custody methodology actions and M D GHL provided certificate of analysis for
documentation recorded/available (e.g. sample labels, sample seals, effluent concentration of the scour test.
sample submission sheet, sample receipt log and assignment for
analysis)?

4.11 |Experimental Data Set is Acceptable (i.e., the quality of the data IZ I:l The Verifier believes that the experimental
submitted is established using the best professional judgment of the data quality set is acceptable as overseen by
Verifier) Good Harbour Laboratories.

4.5 Data Analysis Checklist

The intent of the data analysis checklist is to ensure that the appropriate statistical tools can be used in a rigorous,
defensible manner (Environment Canada 2012). The checklist also emphasizes that an initial performance claim may be
rewritten and updated to better reflect what the data support, using the expertise of the Verifier and other pertinent
resources. In this case, the performance claims were modified and restated by the Verifier. The updated performance
claims are presented in the conclusion of this report.

Table 5: Data Analysis Checklist

Ref.

Criteria

Yes

No

Verifier Comments

17




5.1 |[Does the analysis test the performance claim being postulated? IZ I:l Capture test: analysis not required since
(Note: When conducting performance evaluations, under the modified mass balance will be done.
Canadian ETV program, the alternative hypothesis of a “significant
difference” without stating the direction of the expected difference Scour test: mixed model is used to evaluate
will usually be unacceptable) whether there is a significant difference in

effluent concentrations between CB shield
and Control treatments.

A confidence interval for the quotient of
means between the control and CB Shield
treatment will be calculated for comparison.
The standard error of the distributions that is
required to calculate the confidence intervals
is calculated using a bootstrap method in R
statistical program. This method is less
stringent on the assumption of normality
which the data set does not fully satisfy.

5.2 [Does the analysis fit into a generic verification study design? IZ I:l Capture test: Since there are no replications,
For example, many other “generic” designs exist that are not results of the tests are presented as they are.
explicitly covered by the Canadian ETV Program (e.g. ANOVA,

IANCOVA, regression, etc.) that are potentially useful. Scour test: Mixed model analysis is carried to
determine if there is a significant difference, a
type of comparison of means taking into
account non-independence. The quotient
between the Control and the CB Shield
treatments are used to compare the
treatments.

5.2 a-|Are the assumptions of the analysis met? Namely: M D Scour test: assumptions for a linear model

c (Note: A negative response means the Verifier needs to request include:
further information) 1. Linearity -dependent variable is the

result of a linear combination of
independent variable(s)

2. Absence of collinearity - fixed effects
should not be collinear to each other

3. Homoskedasticity - variance of your
data should be approximately equal
across the range of predicted values

4. Normality or residuals (least
important) - residuals of the
regression need to be normally
distributed

5. Absence of influential data points

6. Independence - most important for a
linear model. Samples need to be
independent. Since this assumption is
not satisfied, a mixed model is used in
place of a linear model. The mixed
model allows for non-independent
samples.

5.2.a |Did the data analyst check the assumptions of the statistical test M D
used?

5.2.b [Are the tests of assumptions presented? IZ I:l

5.2.c [Do the tests of the assumptions validate the use of the test and IZ I:l
hence the validity of the inferences?

5.3 [Data Analysis is Acceptable IZ I:l Data analysis is acceptable.

The data analysis is acceptable if the statistical test employed

tests the hypothesis being postulated by the technology developer,

the assumptions of the statistical test is met and the test is performed

correctly.

4.7 Data Interpretation Checklist

The intent of the data interpretation checklist is to ensure that the data analyses results are reviewed in a manner
that emphasizes the applicability to the specific performance claim and the statistical power of the
performance test.

Table 6: Data Interpretation Checklist

Ref

Criteria

Yes

No

Verifier Comments
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6.1a IAre the results statistically or operationally significant? IZ Capture test: Results are operationally
Did the performance test result in a statistically significant test of significant. Removal efficiencies ranged from
hypothesis? 64 to 26.7% for flow rates of 0.24 - 8.40 L/s.
Scour test: results reflect comparison
between control and CB Shield for a
continuous scour test of different flow rates
(0.24-8.4L/s) at 5 minute intervals. Under a
mixed model analysis that takes into account
non-independence between samples (since it
is a continuous test, the previous sample will
affect subsequent sample) it was shown that
the treatment (control vs. CB Shield) had a
significant effect on scouring.
6.1b To be operationally significant, does the technology meet IZ Declaration regarding codes & standards
regulatory guidelines and applicable laws? have been signed.
6.2 Does the performance test have sufficient power to support IZ Capture test: No statistical tests were
the claim being made? conducted. Instead, a mass balance approach
Note: For performance test designs where acceptance of the was used, which is regarded as a direct and
null hypothesis results in a performance claim being met, the robust and scientifically valid means of
statistical power of the test must be determined evaluating capture in stormwater
(Note: A statistical power of at least 0.8 is the target. If the sedimentation devices.
power of the verification experiment is less than this value,
the Verifier should contact the Canadian ETV Program to discuss Scour test: No suitable method of testing the
an appropriate course of action) power of a mixed model statistical test was
available. However, the differences between
the control catch basin and CB shield catch
basin were very significant, and the number
of effluent samples collected was suitable for
the selected statistical method of evaluation.
6.3 [s the interpretation phrased in a defensible manner? M Both claims were revised
Note: Capture test:
The final performance claim should reflect any changes to the Results for the capture test cannot undergo a
claim made during the course of the analyses, variations or statistical test due to a lack of replicates.
restrictions on operating conditions, etc. that changed the scope However, since the analysis was performed in
of the performance claim. a control laboratory setting, it is assumed that
The initial performance claim should be viewed as a tentative results would be replicable and therefore
claim that is subject to modification as the verification interpreted as results for a given set of testing
progresses. A thoughtful open-minded verification will in the conditions.
end, prove to be of greatest benefit to the technology developer.
Scour test:
Since the scour test was run as a continuous
test, comparison between specific flow rates
cannot be made, but rather on the entire
series. Using mixed models to account for
non-independence between samples, a
significant difference was found between the
two treatments. The interpretation is specific
to testing conditions, but can be generalized
to state the CB Shield scours much less than
the control catchbasin.
6.4 Data Interpretation is Acceptable In general, the data interpretation is

The data interpretation is acceptable if the data analyses
results are reviewed in a manner that emphasizes the
applicability to the specific performance claim and the

statistical power of the verification experiment.

acceptable.
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5. Statistical Evaluation of Claims

The statistical evaluation of the claims put forward by the Vendor was carried out using the R statistical software based
on some of the principles presented in Statistical Analysis Worksheets (SAWs) provided by GPS (as per Environment
Canada 2012). The first claim (capture test) does not require a statistical evaluation since the entire “population” is
sampled (total mass of influent and captured sediments are accounted for) and n = 1 for each flow rate. The capture test
follows the OGS protocol published by CETV and the analysis of which specifies a modified mass balance approach.

The data set resulting from the scour test does not satisfy the assumption of independence. Therefore, the second claim
(scour test) cannot be evaluated statistically using the provided standard SAWs that require normality. A mixed model
approach is taken to confirm significant difference between results of control catchbasin and one with a CB Shield. A
bootstrap simulation method is used in R to calculate the standard deviation from which confidence intervals for their
quotient is derived to make estimates of the minimum performance limit.

5.1 Statistical Evaluation of Claim #1: Capture test

A modified mass balance approach is taken to analyze the treatment performance of capturing suspended sediments at
various loading rates. Each flow rate is run only once due to feasibility related to testing duration and cost, but the total
influent sediment and total captured sediment is weighed and accounted for. Since there are no repeated tests,
statistical analysis is not carried out but rather the results of the modified mass balance is given as is.

5.1.1 Raw Data
The raw data provided by the Vendor is presented in Appendix D of the formal application.

5.1.2 Assessing Normality
This procedure is used to determine if the data variable is normally distributed or log-normally distributed. This is

important as the assumption of normality is often invoked in subsequent calculations.

- Not applicable

Assumptions:
- Not applicable

5.1.3 Testing if the Mean is Equal to Specified Value
This test is used to determine at a level of 95% confidence that the mean is not equal to some pre-specified value,
Ho. The value p, will often be the performance that a technology is claiming to achieve.

Ho:p1=p,
- Not applicable

Assumptions:
- Not applicable

Inferences:

No statistical inferences are made. Based on the modified mass balance approach, under specified operating conditions
of a false floor set to 50% of the manufacturer’s recommended maximum sediment storage depth and a constant
influent sediment concentration of 200 mg/L, the catch basin with a CB Shield insert removed 64, 59.9, 52.4, 42.6, 25.2,
and 26.7 percent of influent sediment by mass at inflow rates of 0.24, 0.48, 1.20, 2.40, 6.00, and 8.40 L/s, respectively.

Table Z1: Summary of Acceptable Data Sets for Verification
IAcceptable Data Set(s) Identification SAWs Used Supports Claim (Y/N)

Table 9. Removal efficiency based on mass balance Not applicable Yes
(from Performance testing of the CB Shield for the
enhancement of catch basin sediment capture - 24 Aug
2016)

5.2 Statistical Evaluation of Claim #2: Scour Test

5.2.1 Raw Data
The raw data provided by the Vendor is presented in Appendix D of the formal application.

5.2.2 Mixed model analysis: Testing for significant difference between scour test effluent loads of control and CB Shield treatment
using

The scour test is run continuously with test sediment of a specified PSD preloaded and having flow rates altered at 5
minute intervals (1.2, 4.8, 8.4, 12.0, and 15.6 L/s). Effluent loads of the two treatments cannot be compared separately
at each flow rate since preceding flow rates affect the amount of sediment left to scour during subsequent flow rates. As
a result, for each treatment all collected effluent concentrations are treated as part of a single dataset. However,
conventional statistics used for comparison of means analysis (i.e., t-test) requires each sample to be independent of
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each other, put forth as the assumption of independence. Since data from the scour test fails to meet this assumption, a
mixed model approach is taken.

A mix model is a linear model that includes a “mix” of fixed and random effects. Effects that are constant for each
sample are fixed effects (i.e., the treatment) while effects that are variable for each sample(run/flow rate) are random
effects and in part treated as a random error term. A “full” model is created with all fixed and random effects along with
a “null” model that excludes the fixed effect that is in question of having a significant effect. The treatment effect (CB
Shield vs. control) will be excluded in the null model. An ANOVA is used to compare the two models which if
determined to be significantly different from each other identifies the fixed effect in question (i.e., treatment) to be a
significant effect.

Assumptions:

e Linearity: The dependent variable has to be a result of a linear combination of the independent variables. A residual
plot can be used as an indicator. Residuals should not exhibit a recognizable pattern (e.g., exhibit an increase or
decrease or a curved relationship)

e Homoscedasticity: Variance of the data should be approximately equal across the range of predicted values.
Residuals on a residual plot should be approximately equal distance from the Y=0 line.

e Absence of collinearity: Fixed effects should not be collinear (very closely related) to each other so that it would not
be difficult to distinguish between their effects.

¢ Normality of residuals: Linear model are relatively robust against violations of normality assumption so this is the
least important assumption to satisfy. Normality of residuals can be checked using a q-q plot.

e Absence of influential data points

5.2.3 Calculating the 95% confidence interval for the effluent load mean quotient of the two treatments

To make a claim on the effluent load performance of the CB Shield relative to the control treatment, the quotient of the
mean effluent loads is calculated and expressed as a percentage. The 95% confidence interval of the quotient of means
is calculated and the lower limit is used in the claim to reference the minimum performance as required by CETV
instead of the mean performance.

A bootstrap simulation method is used in R to calculate the standard deviation of the distribution of effluent loads of
the two treatments as an effective means of correcting for non-normal distribution. The calculated standard deviation
is used with GraphPad’s web application (http://www.graphpad.com/quickcalcs/errorProp1/) to estimate the 95%
confidence intervals of the quotient. The application assumes normal distributions for the datasets, which although not
satisfied, the robust bootstrapping method used to calculate the standard deviations is believed to give very good
estimates of the minimum performance without introducing complications of transforming and retransforming
variables.

Assumptions:

e Data set is normally distributed: although not satisfied, the robust bootstrapping method used to calculate the
standard deviations is believed to give good estimates of the calculated minimum performance without introducing
abstractions of transforming and retransforming variables.

Inferences:

Based upon the above inferences, it can be concluded that for a catchbasin filled to three quarters of the manufacturer's
recommended maximum sediment storage depth, with the CB Shield™ insert, scouring of test sediment is at most 8%
of the control catchbasin during a continuous 30 minute scour test run with 5 minute duration inflows of 1.2, 4.8, 8.4,
12.0,and 15.6 L/s.

Table Z2: Summary of Acceptable Data Sets for Verification

/Acceptable Data Set(s) Identification |Analysis Used Supports Claim (Y/N)

Table 2. Scour test results for CB Shield  |Mixed model regression is used (R Y
protected and control catch basins (from |statistical package)
Environmental Technology Verification
(ETV): Supporting documentation for
Canadian ETV program formal application
- October 2015)

Table 2. Scour test results for CB Shield  [Bootstrap simulation is run in R to find [Y
protected and control catch basins (from |[the standard error for the mean
Environmental Technology Verification [percent change (between scour results

(ETV): Supporting documentation for of the control and CB Shield
Canadian ETV program formal application [treatments)
- October 2015)
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Table 2. Scour test results for CB Shield
protected and control catch basins (from
Environmental Technology Verification
(ETV): Supporting documentation for
Canadian ETV program formal application
— October 2015)

GraphPad web applicationisusedto  [Y
calculate 95% confidence interval of
the quotient of mean effluent loads of

the two treatments.

6. Audit Trail

The items in Table 8 are useful in determining reasons for data discrepancies.

Table 8: Key documents

Raw data sheets and summary data Yes
Signature pages Yes
Signed Formal Application Yes
Declaration Regarding Codes & Standards Yes
Patent(s) NA (Patent Pending)

Sample security: e.g. chain of custody sheets for each sample

Chain of custody for sediment, not for
effluent sample since collected and
analyzed by same lab.

|[Operation and maintenance manual

Operation and maintenance videos.

Field notebooks

Provided

|ICertificate of accreditation of laboratories

GHL not accredited but allowed by the
verifier since an internal verification
documented in the validation report TR-

AA20120409-01.
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7. Conclusion
CB Shield’s technology performance claims have been verified as follows:

1. Capture test:

During the sediment capture test, for a catch basin with a false floor set to 50% of the manufacturer’s recommended
maximum sediment storage depth and a constant influent sediment concentration of 200 mg/L, the catch basin with
a CB Shield insert removed 64, 59.9, 52.4, 42.6, 25.2, and 26.7 percent of influent sediment by mass at inflow rates of
0.24, 0.48, 1.20, 2.40, 6.00, and 8.40 L/s, respectively.

2. Scour Test:

For a catchbasin filled to three quarters of the manufacturer's recommended maximum sediment storage depth,
with the CB Shield™ insert, scouring of test sediment is lowered by at least 81% compared to a control catchbasin
during a continuous 30 minute scour test run with 5 minute duration inflows of 1.2, 4.8, 8.4, 12.0, and 15.6 L/s.

The verified claims concur with the verification report.
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Appendices

Appendix A. Statistical Analysis

Appendix A contains the detailed worksheets of the statistical analysis undertaken to confirm the CB Shield Technology
performance claims.

A.1 Claim 1: Capture Test

No statistical analysis performed. It is not feasible to do repeated tests for the capture test. Instead, a modified mass
balance is calculated by weighing the mass of all influent and captured materials to arrive at removal efficiencies.

A.2 Claim 2: Scour Test

A.2.1 Mixed model analysis: Testing for significant difference between scour test effluent loads of control and CB Shield treatment
using

A “linear mixed model” approach is taken to compare the effluent loads of the CB Shield and Control treatment.

The scour test is run continuously with test sediment of a specified PSD preloaded and having flow rates altered at 5
minute intervals (1.2, 4.8, 8.4, 12.0, and 15.6 L/s). Effluent loads of the two treatments cannot be compared separately
at each flow rate since preceding flow rates affect the amount of sediment left to scour during subsequent flow rates. As
a result, for each treatment all collected effluent concentrations are treated as part of a single dataset. However,
conventional statics used for comparison of means analysis (i.e., t-test) requires each sample to be independent of each
other, put forth as the assumption of independence. Since data from the scour test fails to meet this assumption, a
mixed model approach is taken.

A mixed model can represent a “mix” of fixed and random variables. In our study, treatment will be a fixed effect while
each run (different flow rate) will be treated as a random effect. More specifically, we account for the interaction of the
treatment and run factor as the random effect. The analysis is carried out in “R” statistical software using the “Imer”
function of the “Ime4” package. To assess if the fixed factor “treatment” (CB Shield, Control) has a significant effect on
the model, both a “full” model and a “null” model are created, with and without the fixed effect of “treatment”
respectively. An ANOVA is run to compare the “full” and “null” model and a significant difference between the two
models indicates that the fixed factor “treatment” is a significant effect. This indicates a significant difference in the
responses (effluent loads) of the two treatments.

There are 6 assumptions for linear models:

1. Linearity: The dependent variable has to be a result of a linear combination of the independent variables. A
residual plot can be used as an indicator. Residuals should not exhibit a recognizable pattern (e.g., exhibit an
increase or decrease or a curved relationship)

2. Homoscedasticity: Variance of the data should be approximately equal across the range of predicted values.
Residuals on a residual plot should be approximately equal distance from the Y=0 line.

3. Absence of collinearity: Fixed effects should not be collinear (very closely related) to each other so that it would
not be difficult to distinguish between them.

4. Normality of residuals: Linear model are relatively robust against violations of normality assumption so this is
the least important assumption to satisfy. Normality of residuals can be check using a q-q plot.

5. Absence of influential data points: Influential data points can change interpretation of results. The “influence”
and “dfbetas” function for the “influence.ME” package can be used in R to check for this.

6. Independence: This is the most important assumption for a linear model. If the assumption is not satisfied, and
linear “mixed model” is used.

The “full” and “null” models are built using the following codes. Notice that loads is the response variable, treatment is
the fixed effect (constant for samples) and the interaction of the treatment and run variables is the random effect
(varies for each sample) .

Code [
model_full = lmer(loads_g ~ treatment + (treatment|run), data=test.data, REML=FALSE)
model_null = Imer(loads_g ~ (1|run), data=test.data, REML=FALSE)

]

Assumptions 1 and 2: Linearity and homoscedasticity
Both assumption 1 and 2 can be checked using a residual plot.

Code [
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plot(fitted(model_full), residuals(model_full))
]
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Figure Al. Residual vs. fitted model.

There seems to be a pattern where the residuals of this model are increasingly dispersed. As a result, the response
variable (loads) is transformed logarithmically and the assumptions are re-tested.

Code [

model_full = Imer(loads_g_log ~ treatment + (treatment|run), data=test.data, REML=FALSE)
model_null = Imer(loads_g_log ~ (1|run), data=test.data, REML=FALSE)

plot(fitted(model_full), residuals(model_full))
]
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Figure A2. Residual vs. fitted model with log transformed response variable.

This model satisfactorily meets the assumptions 1 and 2. Residuals do not exhibit a clear recognizable pattern and are
relatively equidistant from the Y=0 line.

Assumption 3: Absence of collinearity
This assumption is satisfied as the model only identifies one fixed effect with no other closely related variables.

Assumption 4: Normality of residuals

Code[
# LOAD LIBRARY
library(fitdistrplus)

# PLOT THE FITTED MODEL AGAINST THE NORMAL DISTRIBUTION
fit.norm <- fitdist(residuals(model_full), "norm"
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plot(fit.norm)

]

Empirical and theoretical dens.
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Figure A3. Histogram and Q-Q plot of residuals
Based on figure A3, the model satisfies assumption 4.

Assumption 5: Absence of influential data points

Code[
#LOAD LIBRARY
library(influence.ME)

0.4 0.0 0.2 04

Theoretical quantiles

# DFBETA VALUES SHOULD NOT BE MORE THAN 2/sqrt of n; "n" BEING NUMBER OF VALUES
FOR THE GROUPING FACTOR (THERE ARE 5 RUNS/FLOW RATES)

2/(sqrt(5)) # equals 0.8944272

estex.mix.model <- influence(mix.model, "run"
dfbetas(estex.mix.model, parameter =c(0))

]

Table A1. DFBETAS values fixed factor by runs.

Run/flow rates

Intercept treatmentControl

S1 -0.64651330 -0.02705247
S2 -0.50157391 0.88798512
S3 -0.05102875 0.34856408
S4 0.45949187 -0.29719975
S5 0.81812841 -0.93360428

All DFBETA values are less than 2/sqrt of n (2/(sqrt(5)) = 0.8944272); "n" being number of values for the grouping

factor ( there are 5 runs/flow rates). Assumption 5 is also satisfied.

ANOVA comparing the full and null model, with and without the fixed factor of treatment respectively

Code[
anova(model_full, model_null)

]

Table A2. Results for ANOVA comparing the full and null model with and without the fixed factor

of treatment, respectively.

Model Df AIC BIC logLik Deviance  Chisq Pr(>Chisq)
Model_null 3 206.187 212470 -100.094 200.187
Model full 6 59.523 72.089 -23.761  47.523 152.66  <2.2e-16

Based on table A2, there is significant difference between the models with and without the fixed factor of treatment. It
can be inferred that the treatment has a significant effect, and therefore a significant difference can be claimed between

the effluent loads from the CB Shield and Control treatments.

A.2.2 Calculating the 95% confidence interval for the effluent load mean quotient of the two treatments

Table A3. Calculated total/mean loads, bootstrapped standard error, standard deviation, and variance for the scour

test results.
Bootstrap
standard Standard
N Totalload (g) Meanload (g) error?2 deviation Variance
CB Shield 30 1564.42 52.11 12.69 69.52 4832.47
Control 30 33957.38 1131.91 176.50 966.75 934597.15

aSince datasets are not well suited to satisfy a normal distribution, a bootstrap method was used to calculate standard errors in the R statistical
program. The bootstrap method is less stringent on satisfying the normality assumption for calculation of standard errors.

Ratio of mean effluent loads between the control and CB Shield treatments:
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Mean of CB Shield/ Mean of Control

=52.150/1131.910

=0.046

= The mean effluent load of the CB Shield treatment is 5% of the Control treatment.

Confidence Interval:

Using the standard deviation calculated in Table A1, the following GraphPad web application was used to find the
confidence interval:

http://www.graphpad.com/quickcalcs/errorProp1/

CI of a sum, difference, quotient or product
Mean of CB Shield divided by Mean of Control = 0.046

Table A2. Confidence intervals calculated using bootstrapped standard error at the 90, 95, and 99 percentile (using
GraphPad web application)

90% CI:  0.026 to 0.073

95% CI: 0.023 to 0.080

99% CI: 0.016 to 0.096

“These results assume that both variables follow a Gaussian distribution and that the measurements of CB Shield are
not paired or matched to measurements of Control. Although the datasets are not entirely normally distributed, the
standard error used to calculate the standard deviation was derived using a bootstrap method which is assumed to
decrease the stringency on the requirement of normality.

Results computed by the method of EC Fieller, Suppl to
J.R.Statist.Soc, 7,1-64 summarized here. ”

Based on the calculated confidence interval, the effluent load of the CB Shield during the scour test is at most 8% of that
of the Control treatment.

Appendix B. Supplemental Verification Checklist Pursuant to ISO/FDIS 14034:2015

Appendix B provides a supplemental verification checklist pursuant to ISO/FDIS 14034:2015. It may be useful for the
verifier to include this completed Appendix in the final Verification Report.

ISO/FDIS 14034:2015 Checklist Principles, procedures and requirements for ETV

Reference Requirements (Criteria) Verifier Comments

1. Applicant Information 1.1 Applicant name(s), address(es) Applicant names and addresses provided.
and physical location(s)

2. Technology Description 2.1 A unique identifier for the The technology is uniquely identified as CB

technology (e.g., a commercial name, Shield™,

an identification number or applicable

version)
3. Information about the 3.1 Purpose of the technology The technology is a flow deflection device that
intended application of the when inserted into catchbasins dissipates the
technology energy of inflows by deflecting flows to the side

walls which prevents scour and increases capture

NOTE: More than one of sediments within storm water runoff by
technology purpose, type of increasing its residence time inside the catchbasin.
material and measurable 3.2 Type of material for which the The technology is intended to catch suspended
property can be provided. technology is intended sediments from stormwater runoff.

3.3 Measurable property that is The effluent sediment concentration of stormwater

affected by the technology and the catchbasins is reduced by the technology.

way in which it is affected

3.4 Information sufficient to Applicant has provided sufficient information to

understand the operation and understand the operation (i.e., videos and written

performance of the technology instructions) and performance of the technology
(1ab test results).

3.5 Development status of the Technology is ready for the market. Production
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technology proposed for verification
and its readiness for market

(Note: Technology proposed for
verification shall be either already
available on the market or available at
least at a stage where no substantial
change affecting its performance will
be implemented before market entry)

line is set up to make 100s at a time.

3.6 Information on relevant
alternatives of the technology,
including relevant performance and
environmental impacts

Current alternatives are in some form of fine mesh
either as a guard surrounding the catchbasin inlet
or as a pouch directly under the inlet through
which all inflow passes through. More similar
alternatives to the CB shield include OGS units, but
are more expensive to install or retrofit while the
CB Shield can be simply inserted into an existing
catch basin.

3.7 Information on significant
environmental impacts of the
technology proposed for verification
and its environmental added value, if
applicable.

Yes, the technology will reduce downstream
transport of suspended sediment within
stormwater runoff received in the catchbasin.

3.8 Does the technology fulfil the
definition of environmental
technology?

Definition: “technology that either results in an
environmental added value or measures
parameters that indicate an environmental
impact”. The CB Shield inserted into a catchbasin
results in an environmental added value of
decreased effluent suspended sediment
concentration from catchbasins.

4. Operational aspects

4.1 Are the Installation and operating
requirements and conditions
described?

Yes, installation, operating requirements, and
conditions are detailed within the application in
addition to links for videos that show installation
and lab testing.

4.2 Are the service and maintenance
requirements described?

Yes, service and maintenance would be that
required by normal catchbasins in terms of
cleanout. The technology is manufactured with
strong fiberglass material making it very durable.

4.3 Is information provided on the
expected length of time for which the
technology functions under normal
operating conditions?

The applicant expects the technology to operate
normally given its durability combined with a
regular cleanout cycle of less than 2 years; no
specific life expectancy is provided.

5. Legal and regulatory context

5.1 Is information provided on the
relevant legal requirements and/or
standards related to the technology
and its use?

Yes.

5.2 Does the technology adhere to
applicable regulatory requirements?

Yes it adheres to requirements for technologies
fitted into a catchbasin.

6.Health and Safety

6.1 Are there any applicable health
and safety requirements and
considerations?

Health and safety requirements follow those set
out for cleaning and maintaining regular
catchbasins.

7. Performance claim(s) and
parameters

7.1 Do the performance claims for the
intended application of the technology
address the needs of the interested
parties?

Yes, the performance claim addresses typical flows
that can be expected for a catchbasin and the
performance as a result of the CB Shield insert.

7.2 Is the information on the
technology sufficient to review the
performance claim(s)?

Yes, the technology is a fairly straight forward flow
deflection device and information provided is
sufficient to review performance claims.

7.3 Do the performance claim(s) to be
verified include proposed
performance parameters and
numerical values?

Yes.
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7.4 Are the performance parameters
relevant and sufficient for verification
of the performance of the
environmental technology, and the
environmental added value, if
applicable?

Yes, the performance parameters indicate the
improvement to sediment capture and retention.

7.5 Can the performance claims be
quantitatively verified through
testing?

For the claim regarding removal efficiencies
determined through the capture test, the results
will be simply stated in the form of a claim.

For the scour analysis, a significance difference
between control and CB shield catchbasin can be
verified and the absolute difference stated.

7.6 Can their numerical values be
verified under set operating
conditions, using existing verification
plans and relevant technical
references, including standardized
testing methods, preferably based on
international standards?

Their numerical values and analysis for the
performance claims were attained by 3rd party
Good Harbour Laboratory under set operating
conditions following for the greater part the OGS
testing protocol published by TRCA.

8. Test data

8.1 Are relevant test data and the
methods for acquiring these data
provided to support the performance
claim?

Testing methodology, videos taken during testing,
and relevant test data were provided to support
the performance claims.

8.2 Are specifications of the
requirements for the test data
provided, including quality and
quantity and testing conditions?

Specific testing conditions were listed in report
regarding flow rates, time for each run, height of
the sump (false floor), and amount of sediment
added to list a few.

8.3 Is a description provided of the
methods for the assessment of the test
data and their quality?

Description of the methods used to assess test data
and its quality were provided.

8.4 Are the data at a quality level
generally accepted by the scientific
community for the technology and/or
the industrial sector concerned?

Yes.

8.5 Are the data of sufficient quality in
terms of reproducibility, repeatability,
ranges of confidence, accuracy, and
uncertainties?

Yes for the most part. There were a few
discrepancies related to the filter of recycled
effluent flow not working optimally which
increased the background sediment concentration
and not having enough sediment left over for scour
in the control catchbasin for the final flow rate.

8.6 Are other relevant technical
references included, such as other
existing verification plans, applicable
legislation, standardized test methods
and international standards?

Yes, applicant refrenced OGS testing protocol upon
which much of the testing for the CB Shield was
based on.

8.7 Was information provided to
explain deviations from the test plan?

Yes deviations from the OGS testing protocol were
evident in the testing methodology.

9. Verification

9.1 Were the test data assessed
against the performance specified in
the verification plan?

Yes.
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9.2 Do the test data confirm the
performance of the technology,
achieved under the same conditions,
constraints and limitations as those
specified?

Yes. Few requests made for proof of analysis and
for alteration of claim composition were satisfied.

9.3 Are the performance claims
verified as originally stated?

No.

9.4 If the performance claims are not
verified as originally stated, how
should they be modified?

Capture test: During the sediment capture test, for
a catch basin with a false floor set to 50% of the
manufacturer’s recommended maximum sediment
storage depth and a constant influent sediment
concentration of 200 mg/L, the catch basin with a
CB Shield insert removed 64, 59.9,52.4, 42.6, 25.2,
and 26.7 percent of influent test sediment by mass
at inflow rates of 0.24, 0.48, 1.20, 2.40, 6.00, and
8.40 L/s, respectively.

Scour test: For a catchbasin filled to three quarters
of the manufacturer's recommended maximum
sediment storage depth, with the CB Shield™
insert, scouring of test sediment is at most 8% of
the control catchbasin during a continuous 30
minute scour test run with 5 minute duration
inflows of 1.2, 4.8, 8.4, 12.0, and 15.6 L/s.

30




Appendix C. Verification Guidance Pursuant to ISO/FDIS 14034:2015

Appendix C provides guidance on performance testing and verification of technologies pursuant to ISO/FDIS
14034:2015

1. Definition of Roles:

Verifier - Organization that performs environmental technology verification

Test body - Organization that performs testing, test-implementation and reporting on the testing of an environmental
technology

Applicant - Organization proposing a technology for which performance will be verified through environmental
technology verification

2. Terminology

2.1 Terms related to verification

Verification - Confirmation through the provision of objective evidence

Verification Plan - Detailed planning document for implementation of the environmental technology verification

Verification Report - Document detailing the environmental technology verification and its results

Verification Statement - Document summarizing the results of the environmental technology verification

Test Plan - Detailed planning document specifying the principles, testing methods, conditions and procedures, required
to carry out testing and to produce test data

Data Quality - Characteristics of data that relate to their ability to satisfy stated requirements [SOURCE: ISO
14040:2006]

Test Report - Document describing conditions and results of testing

2.2 Terms related to technology

Technology - Application of scientific knowledge, tools, techniques, crafts, or systems in order to solve a problem or
achieve an objective, which can result in a product or process

Product - Any goods or service [SOURCE: ISO 14050:2009]
Process - Set of interrelated or interacting activities that transforms inputs into outputs [SOURCE: ISO 14001]

Environmental Technology - Technology that either results in an environmental added value or measures parameters
that indicate an environmental impact

Environmental Technology Verification - Verification of the performance of an environmental technology by a verifier

Environmental Impact - Change to the environment, whether adverse or beneficial, wholly or partially resulting from
material acquisition, design, production, use, or end-of-use of a technology [SOURCE: adapted from ISO 14001]

Environmental Added Value - More beneficial or less adverse environmental impact of a technology with respect to the
relevant alternative

Relevant Alternative - Technology applied currently in similar situation as the environmental technology for which
performance will be verified through environmental technology verification

2.3 Terms related to performance

Performance - Measurable result; Performance relates to measurable results supported by numerical quantitative
findings. [SOURCE: adapted from ISO 14001]

Performance Claim - Statement of the performance of the environmental technology declared by the applicant

Performance Parameter - Numerical or other measurable factor of the performance of a technology

3. General principles and requirements
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3.1 Principles

General - 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.

Factual approach - Verification statements are based on factual and relevant evidence collected through an objective
confirmation of the performance of environmental technologies.

Sustainability - Environmental technology verification is a tool in support of sustainability, by providing credible
information on the performance of environmental technologies.

Transparency and credibility - Environmental technology verification is based on reliable test results and robust
procedures. The process is facilitated such that, to the greatest extent feasible, methods and data are fully disclosed and
reports are clear, complete, objective and useful to the interested parties.

Flexibility - Environmental technology verification allows for flexibility in the specification of performance parameters
and test methods. This is achieved through dialogue among the applicant, verifier and interested parties to maximize
utility of environmental technology verification.

3.2 Requirements

When verifying performance of environmental technologies, the requirements of ISO/FDIS 14034 and the current
version of ISO/IEC 17020 Conformity assessment - requirements for the operation of various types of bodies
performing inspection - shall be applied and demonstrated.

4. Application review
4.1 Administrative review

Administrative review shall ensure that all information requested for the application has been provided in accordance
with the requirements specified.

4.2 Technical review

Technical review shall ensure that:

a) The technology fulfils the definition of environmental technology

b) The performance claim for the intended application of the technology addresses the needs of the interested parties
c) The information on the technology is sufficient to review the performance claim.

4.3 Feedback to Applicant

Any issues related to the acceptance or rejection of the application that may arise from the administrative or the
technical review shall be resolved prior to the verification. Acceptance or rejection of the application shall be
communicated to the applicant with justification.

5. Pre-verification
5.1 Specification of performance to be verified

Performance to be verified shall be specified in consultation with the applicant prior to the establishment of the
verification plan.

Performance parameters shall be specified considering that:

a) They are relevant and sufficient for the verification of the performance of the environmental technology, and the
environmental added value, if applicable;

b) They correspond in full to the needs of the interested parties;

c) They can be quantitatively verified through testing;

d) Their numerical values can be verified under set operating conditions, using existing verification plans and relevant
technical references, including standardized testing methods, preferably based on international standards.

5.2 Verification plan

The verification plan shall detail the verification procedure specific to the technology and the performance to be
verified. The testing conditions specified in the verification plan shall be identical to the operational conditions of the
technology defined. The verification plan shall include at a minimum:
a) Identification of the verifier;
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b) Identification of the applicant;

c) Unique identification of the verification plan and date of issue;

d) Description of the technology;

e) A list of performance parameters and their assigned numerical values and the description of how they will be
verified;

f) Technical and operational details of the planned verification;

g) Specification of the requirements for the test data, including quality and quantity and testing conditions;

h) Description of methods for the assessment of the test data and their quality.

NOTE:

- Requirements on data and data quality should refer to the quality level (e.g. regarding reproducibility, repeatability,
ranges of confidence, accuracy, uncertainties,) generally accepted by the scientific community for the technology or (by
default) in the industrial sector concerned.

- Other existing verification plans, similar relevant technical references including applicable legislation and
standardized test methods, preferably international standards, should be used or referred to wherever available.

6. Verification

The verification of the performance shall be organized as follows: i) acceptance of existing test data; ii) generation of
additional test data if needed and iii) confirmation of the performance based on the results of test data assessment.

6.1 Acceptance of existing test data

Test data provided by the applicant which were generated prior to verification may be accepted for the verification if
they meet the following requirements:

a) They are relevant for the performance to be verified;

b) They are produced and reported according to the requirements of ISO/IEC 17025;

c) They meet the requirements specified in the verification plan.

If the existing test data do not meet the above requirements then additional test data shall be generated. This shall be
communicated to the applicant.

6.2 Generation of additional test data

If any additional test data is required, they shall be produced meeting the requirements specified. This shall be
communicated to the applicant.

6.3 Confirmation of performance

Existing test data, that is accepted and additional test data that is generated shall be assessed against the performance
specified in the verification plan. The result of the assessment shall be a confirmation of the performance of the
technology, achieved under the same conditions, constraints and limitations as those specified for the generation of the
test data used for verification.

7. Reporting
7.1 Verification report

A verification report shall be developed. It shall adhere to the verification plan and shall include at a minimum:

a) Identification of the verifier;

b) Identification of the applicant;

c) Unique identification of the report and date of issue;

d) Date of verification;

e) Description of the technology;

f) Test results;

g) Verification results including the verified performance, test conditions, constraints and limitations under which they
are met;

h) Description on how the requirements for the verification of the performance and for the test data, as specified in the
verification plan, were met, including reporting of any deviations;

i) Signature or other indication of approval by verifier;

If it is necessary to include, information not verified under the environmental technology verification, this shall be
clearly stated and explained. The report shall be submitted to the applicant for review and comment. The comments
may be incorporated as deemed appropriate.

7.2 Verification statement

A short document summarizing the verification report shall be developed. It shall include at a minimum:
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a) Identification of the verifier;

b) Identification of the applicant;

c) Unique identification of the statement and date of issue;

d) A summary description of the technology;

e) A summary description on how the requirements specified in the verification plan were met;

f) Verification results including the verified performance;

g) Description on how the requirements of the verification specified in the verification plan were met including
reporting of any deviations

h) A summary of the verification results including the verified performance, test conditions, constraints and limitations
under which they are met;

i) A statement that the verification plan has been addressed,

j) Any other information necessary to understand and use the verification statement

k) Signature or other indication of approval by the verifier.

If it is necessary to include, information not verified under the environmental technology verification this shall be
clearly stated and explained. The statement shall be submitted to the applicant for review and comment. The comments
may be incorporated as deemed appropriate.

8. Post-verification

8.1 Publication

At a minimum, the verification statement should be made available publicly. The publication shall be included in a
publicly available directory (e.g. website).

The applicant shall make the statement available to interested parties in full and shall not use parts of the statement for
any purpose.

8.2 Validity of the verification report / verification statement

The applicant shall:

a) Ensure that the technology which performance has been verified is conforming to the conditions as per its
verification, published verification statement and report, if relevant;

b) Inform the verifier, in writing, of any changes that are made to the technology.

Based on the information provided by the applicant, the verifier shall determine the impact of any changes on the
verified performance of the technology to the verification conditions, and therefore the validity of the verification
statement and the verification report.

If it is determined that the verification statement and verification report are no longer valid, it shall be communicated
to the applicant and made publicly available

8.3 Expiration

An expiration date may be established on the verification statement. After the defined time period, upon demonstration
that no changes affecting the verified performance have occurred in the technology, the validity of the verification
statement could be extended under the same conditions.

9. References

ISO/IEC 14001, Environmental management systems - Requirements with guidance for use

ISO/IEC 14025, Environmental labels and declarations - Type Il environmental declarations - Principles and
procedures

ISO/IEC 14040, Environmental management — Life cycle assessment — Principles and framework
ISO/IEC 14050, Environmental management — Vocabulary

ISO/IEC 17020, General criteria for the operation of various types of bodies performing inspection
ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

ISO Guide 82, Guidelines for addressing sustainability in standards
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Appendix D. Raw data

Capture test raw data
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Figure D1. Feed sediment particle size distribution.
Table D1. Removal efficiency based on mass balance.
Run S1 S2 S3 S4 S5 S6
(L/s) 0.24 0.48 1.2 2.4 6.0 8.4
Target Flow Rate
(gpm) 3.8 7.7 19.0 38.0 95.1 133
Sediment Mass Added (kg) 1.217 2.302 5.072 5.150 4.921 4.812
Sediment Captured in Catch
. (kg) 0.765 1.368 2.643 2.184 1.238 1.287
Basin
Sediment Captured on FCS
(kg) 0.013 0.010 0.016 0.012 0 0
and Grate
Total Mass Captured (kg) 0.778 1.378 2.659 2.196 1.238 1.287
Removal Efficiency (%) 64.0 59.9 52.4 42.6 25.2 26.7
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Scour test raw data

Run Summary for CB Shield — Simulated Streetscape

Run Date: March 6%, 2015
Sediment Pre-load:

- The test sediment was the AGSCO silica sand (1-1000 micron)
- Sediment was pre-loaded on March 5%

- The total sediment load was 53 kg

- Following the preload, the sump was filled with water and allowed to sit overnight

Water Temperature:

Temperature at 1:00 minutes into run: 18.1 °C
Temperature at 7:00 minutes into run: 12.3 °C
Temperature at 13:00 minutes into run: 11.7 °C
Temperature at 52:30 minutes into run: 12.5 °C

- Control (No CB Shield Installed)

Run Data:
Target Flow Rate Run Time Flow Rate
0:00 19.3¢
0:30 19.7¢
1:00 19.8
1:30 19.9
2:00 19.9
1215 2:30 19.9
3:00 19.9
(19 GPM) 3:30 19.9
4:00 19.8
4:30 19.9
5:00 19.9
5:30 20.0
6:00 22.3
Average Flow Rate (US GPM): 20.1
6:30 74.2%
7:00 76.3
7:30 76.3
8:00 76.3
4815 8:30 76.2
(76 GPM) 9:00 76.2
9:30 76.2
10:00 76.0
10:30 76.2
11:00 76.1
©CB Shield Inc. Page B14
ETV Canada Certification
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11:30 76.0

12:00 80.7

Average Flow Rate (US GPM): 76.6

! Transition flow rate, not included in the average
Target Flow Rate Run Time Flow Rate

12:30 134.6*

13:00 132.6

13:30 132.9

14:00 132.4

14:30 1325

8.4L/s 15:00 132.9
(133 GPM) 15:30 132.8
16:00 1325

16:30 132.7

17:00 132.4

17:30 132.6

18:00 132.4

Average Flow Rate (US GPM): 132.6
25:00 185.2%

25:30 188.7

26:00 189.3

26:30 189.5

27:00 191.0

1201/s* 27:30 191.0
(190 GPM) 28:00 190.8
28:30 190.8

29:00 190.6

29:30 191.0

30:00 190.7

30:30 191.2

Average Flow Rate (US GPM): 190.4
52:00 245.7*

52:30 249.1

53:00 248.2

53:30 248.6

54:00 248.0

15.61/s° 54:30 247.9
(247 GPM) 55:00 247.9
55:30 247.7

56:00 248.1

56:30 247.9

57:00 247.8

57:30 247.7

Average Flow Rate (US GPM): 248.1

! Transition flow rate, not included in the average
2The system was shut down between flow 8.4 L/s and flow 12.0 L/s due to standpipe overflow

3The system was shut down between flow 12.0 L/s and flow 15.6 L/s due to standpipe overflow

©CB Shield Inc. Page B15
ETV Canada Certification
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Effluent Analysis:

Ru.n i Sample ID Sample Description )
(minutes) Measured | Corrected*
0:00 Background 1-1 Background sample taken at 1.2 L/s < MDL -
0:30 Effluent 1-1 1.2 L/s transition sample #1 94.3 94.3
1:00 Effluent 2-1 1%t sample taken at 1.2 L/s 129.2 129.2
2:00 Effluent 3-1 2" sample taken at 1.2 L/s 185.3 185.3
3:00 Effluent 4-1 3 sample taken at 1.2 L/s 206.0 206.0
4:00 Effluent 5-1 4™ sample taken at 1.2 L/s 176.0 176.0
5:00 Effluent 6-1 5% sample taken at 1.2 L/s 523.6 523.6
6:00 Effluent 7-1 6" sample taken at 1.2 L/s 495.7 495.7
7:00 Background 2-1 Background sample taken at 4.8 L/s < MDL -
6:30 Effluent 8-1 4.8 L/s transition sample #1 6420 6420
7:00 Effluent 9-1 1%t sample taken at 4.8 L/s 7164 7164
8:00 Effluent 10-1 2" sample taken at 4.8 L/s 8094 8094
9:00 Effluent 11-1 3 sample taken at 4.8 L/s 6762 6762
10:00 Effluent 12-1 4% sample taken at 4.8 L/s 4842 4842
11:00 Effluent 13-1 5t sample taken at 4.8 L/s 5266 5266
12:00 Effluent 14-1 6™ sample taken at 4.8 L/s 4768 4768
13:00 Background 3-1 Background sample taken at 8.4 L/s 1.8 -
12:30 Effluent 15-1 8.4 L/s transition sample #1 6665 6663
13:00 Effluent 16-1 1%t sample taken at 8.4 L/s 5431 5429
14:00 Effluent 17-1 2" sample taken at 8.4 L/s 6649 6648
15:00 Effluent 18-1 3 sample taken at 8.4 L/s 5027 5025
16:00 Effluent 19-1 4™ sample taken at 8.4 L/s 5861 5859
17:00 Effluent 20-1 5% sample taken at 8.4 L/s 5021 5019
18:00 Effluent 21-1 6" sample taken at 8.4 L/s 3251 3249
The system was shut down due to standpipe overflow
25:30 Background 4-1 Background sample taken at 12.0 L/s 41.2 -
25:00 Effluent 22-1 12.0 L/s transition sample #1 1569 1528
25:30 Effluent 23-1 15t sample taken at 12.0 L/s 1927 1886
26:30 Effluent 24-1 2" sample taken at 12.0 L/s 1474 1432
27:30 Effluent 25-1 3 sample taken at 12.0 L/s 1208 1167
28:30 Effluent 26-1 4™ sample taken at 12.0 L/s 1550 1508
29:30 Effluent 27-1 5% sample taken at 12.0 L/s 1141 1100
30:30 Effluent 28-1 6" sample taken at 12.0 L/s 749.5 708
The system was shut down due to standpipe overflow
52:00 Effluent 29-1 15.6 L/s transition sample #1 Not tested
52:30 Background 5-1 1t Background sample taken at 15.6 L/s 145.6 -
52:30 Effluent 30-1 1%t effluent sample taken at 15.6 L/s 532.5 386.9
53:30 Background 6-1 2" Background sample taken at 15.6 L/s 179.2 -
53:30 Effluent 31-1 2" effluent sample taken at 15.6 L/s 432.0 252.7
54:30 Background 7-1 3 Background sample taken at 15.6 L/s 182.4 -
54:30 Effluent 32-1 3" effluent sample taken at 15.6 L/s 554.9 372.5
55:30 Background 8-1 4t Background sample taken at 15.6 L/s 198.2 -
55:30 Effluent 33-1 4% effluent sample taken at 15.6 L/s 530.6 3324
©CB Shield Inc. Page B16
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56:30 Background 9-1 5t Background sample taken at 15.6 L/s 200.3 -
56:30 Effluent 34-1 5t effluent sample taken at 15.6 L/s 480.1 279.8
57:30 Background 10-1 6" Background sample taken at 15.6 L/s 210.0 -
57:30 Effluent 35-1 6% effluent sample taken at 15.6 L/s 520.2 310.2
MDL — Method detection limit
4SSCcorrected = SSCreasured - SSCbackground
©CB Shield Inc. Page B17
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Run Summary for CB Shield Scour Testing
- Simulated Streetscape - With CB Shield Insert

Run Date: March 13, 2015
Sediment Pre-load:

- The test sediment was the AGSCO silica sand (1-1000 micron)
- Sediment was pre-loaded on March 12

- The total sediment load was 53 kg

- Following the preload, the sump was filled with water and allowed to sit overnight

Water Temperature:

Temperature at 1:00 minutes into run: 17.1 °C
Temperature at 7:00 minutes into run: 10.6 °C
Temperature at 13:00 minutes into run: 10.0 °C
Temperature at 19:00 minutes into run: 10.4 °C
Temperature at 25:00 minutes into run: 10.7 °C

Run Data:
Target Flow Rate Run Time Flow Rate
0:00 17.7*
0:30 18.8*
1:00 18.8
1:30 18.9
2:00 18.9
1.21/s 2:30 19.0
3:00 18.9
(19 GPM) 3:30 19.0
4:00 18.9
4:30 18.9
5:00 18.9
5:30 18.9
6:00 18.9
Average Flow Rate (US GPM): 18.9
6:30 50.9*
7:00 76.6
7:30 76.5
4.8L/S 8:00 76.2
8:30 76.0
(76 GPM) 9:00 75.8
9:30 76.0
10:00 76.0
10:30 75.8
©CB Shield Inc. Page B18
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11:00 75.8

11:30 76.0

12:00 75.9

Average Flow Rate (US GPM): 76.1

! Transition flow rate, not included in the average
Target Flow Rate Run Time Flow Rate

12:30 131.0t

13:00 132.6

13:30 1325

14:00 132.8

14:30 132.7

B 15:00 132.6
(133 GPM) 15:30 133.0
16:00 132.8

16:30 132.8

17:00 132.8

17:30 132.8

18:00 132.6

Average Flow Rate (US GPM): 132.7
25:00 181.9¢

25:30 187.6

26:00 188.5

26:30 189.8

27:00 189.4

1201/ 27:30 189.2
(190 GPM) 28:00 190.0
28:30 189.4

29:00 189.6

29:30 190.0

30:00 189.9

30:30 189.9

Average Flow Rate (US GPM): 189.4
52:00 247.5!

52:30 248.0

53:00 247.8

53:30 247.6

54:00 247.5

156148 54:30 247.6
(247 GPM) 55:00 247.7
55:30 247.6

56:00 247.6

56:30 247.7

57:00 247.6

57:30 247.5

Average Flow Rate (US GPM): 247.7

! Transition flow rate, not included in the average

©CB Shield Inc. Page B19
ETV Canada Certification

41



Effluent Analysis:

Run Time i SSC (mg/L)
; Sample ID Sample Description
(minutes) Measured | Corrected?
0:00 Background 1-1 Background sample taken at 1.2 L/s <MDL -
0:30 Effluent 1-1 1.2 L/s transition sample #1 31.5 31.5
1:00 Effluent 2-1 1%t sample taken at 1.2 L/s 17.7 17.7
2:00 Effluent 3-1 2" sample taken at 1.2 L/s 6.5 6.5
3:00 Effluent 4-1 3 sample taken at 1.2 L/s 2.7 2.7
4:00 Effluent 5-1 4" sample taken at 1.2 L/s 3.1 3.1
5:00 Effluent 6-1 5% sample taken at 1.2 L/s 4.6 4.6
6:00 Effluent 7-1 6" sample taken at 1.2 L/s < MDL < MDL
7:00 Background 2-1 Background sample taken at 4.8 L/s <MDL -
6:30 Effluent 8-1 4.8 L/s transition sample #1 3.0 3.0
7:00 Effluent 9-1 1°t sample taken at 4.8 L/s 8.2 8.2
8:00 Effluent 10-1 2" sample taken at 4.8 L/s 4.0 4.0
9:00 Effluent 11-1 3 sample taken at 4.8 L/s < MDL < MDL
10:00 Effluent 12-1 4* sample taken at 4.8 L/s < MDL < MDL
11:00 Effluent 13-1 5t sample taken at 4.8 L/s 1.7 1.7
12:00 Effluent 14-1 6™ sample taken at 4.8 L/s < MDL < MDL
13:00 Background 3-1 Background sample taken at 8.4 L/s <MDL -
12:30 Effluent 15-1 8.4 L/s transition sample #1 2.5 2.5
13:00 Effluent 16-1 1%t sample taken at 8.4 L/s 5.4 5.4
14:00 Effluent 17-1 2" sample taken at 8.4 L/s 10 10
15:00 Effluent 18-1 3 sample taken at 8.4 L/s 9.5 9.5
16:00 Effluent 19-1 4" sample taken at 8.4 L/s 10 10
17:00 Effluent 20-1 5™ sample taken at 8.4 L/s 8.4 8.4
18:00 Effluent 21-1 6" sample taken at 8.4 L/s 8.2 8.2
19:00 Background 4-1 Background sample taken at 12.0 L/s 1.6 -
18:30 Effluent 22-1 12.0 L/s transition sample #1 21.1 19.5
19:00 Effluent 23-1 1°t sample taken at 12.0 L/s 40.0 38.4
20:00 Effluent 24-1 2" sample taken at 12.0 L/s 81.0 79.4
21:00 Effluent 25-1 3 sample taken at 12.0 L/s 115 113
22:00 Effluent 26-1 4* sample taken at 12.0 L/s 104 103
23:00 Effluent 27-1 5% sample taken at 12.0 L/s 116 114
24:00 Effluent 28-1 6™ sample taken at 12.0 L/s 93.9 92.3
25:00 Background 5-1 1t Background sample taken at 15.6 L/s 2.0 -
24:30 Effluent 29-1 15.6 L/s transition sample #1 131.3 128.0
25:00 Effluent 30-1 1%t sample taken at 15.6 L/s 180.8 177.4
26:00 Effluent 31-1 2" sample taken at 15.6 L/s 214.9 211.6
27:00 Effluent 32-1 3 sample taken at 15.6 L/s 223.7 220.3
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28:00 Effluent 33-1 4* sample taken at 15.6 L/s 191.1 187.8
29:00 Effluent 34-1 5% sample taken at 15.6 L/s 227.7 224.4
30:00 Effluent 35-1 6" sample taken at 15.6 L/s 202.5 199.2
30:00 Background 6-1 2" Background sample taken at 15.6 L/s 4.6 -
MDL — Method detection limit
2SSCcorrected = SSCreasured - SSCbackground
©CB Shield Inc. Page B21
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Stormceptore

| |
I5% FORTERRA

Stormceptor*EF Sizing Report

Province: Ontario

City:

Burlington

HAMILTON AP

Nearest Rainfall Station:
NCDC Rainfall Station Id:

3195

ESTIMATED NET ANNNUAL SEDIMENT (TSS) LOAD

REDUCTION STORMCEPTOR®

Project Name:

2294-3000 Queensway Drive

Project Number:

46037-100

Designer Name:

Rui Zhou

Designer Company:

MTE Consultants Inc.

Years of Rainfall Data: 34

Designer Email/Phone:

rdazhou@mte85.com

Site Name:

|Residential Development Waggy Inc.

EOR Name:

Drainage Area (ha):

0.3
66.00

0.69

% Imperviousness:

Runoff Coefficient 'c":

Particle Size Distribution:

EOR Company:

EOR Email/Phone:

Require Hydrocarbon Spill Capture? |No |
Upstream Flow Control? |No |
Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 7.95

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

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

Net Annual Sediment
(TSS) Load Reduction
Sizing Summary
Stormceptor |TSS Removal
Model Provided (%)

EF4 84
EF6 89
EF8 91
EF10 92
EF12 92

info@imbriumsystems.com

Page 1

Recommended Stormceptor EF Model: EF4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 84
Water Quality Runoff Volume Capture (%): >90
'
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Stormceptore —

IS¢ EORTERRA

Stormceptor*EF Sizing Report

THIRD-PARTY TESTING AND VERIFICATION

P Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and
performance has been third-party verified in accordance with the 1SO 14034 Environmental Technology Verification (ETV)
protocol.

PERFORMANCE

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

captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream
waterwavs.

PARTICLE SIZE DISTRIBUTION (PSD)

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

Particle Percent Less | Particle Size
Percent

Size (um) Than Fraction (um)

1000 100 500-1000 5
500 a5 250-500 5
250 90 150-250 15
150 75 100-150 15
100 60 75-100 10
75 50 50-75 5
50 45 20-50 10
20 35 8-20 15
8 20 5-8 10
5 10 2-5 5
2 5 <2 5

info@imbriumsystems.com

Page 2
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Stormceptor*EF Sizing Report

Cumulative .
Rainfall Pel"cent Rainfall Flow Rate Surfeace Re'm.oval Incremental  Cumulative
e BEEL Volume (L/s) Flow R.ate Loading Efficiency Removal Removal
(mm / hr) Volume (%) (L/min) Ra.te (%) (%) (%)
(%) (L/min/m?)
1 49.5 49.5 0.58 35.0 29.0 93 46.0 46.0
2 8.8 58.3 1.16 70.0 58.0 92 8.1 54,1
3 5.8 64.1 1.74 104.0 87.0 89 5.2 59.3
4 48 68.9 2.32 139.0 116.0 86 4.1 63.4
5 3.7 72.6 2.90 174.0 145.0 83 31 66.5
6 2.8 75.4 3.48 209.0 174.0 79 2.2 68.7
7 31 78.5 4.06 244.0 203.0 76 2.4 71.0
8 2.0 80.5 4.64 279.0 232.0 73 1.5 72.5
9 21 82.6 5.22 313.0 261.0 71 1.5 74.0
10 1.8 84.4 5.80 348.0 290.0 68 1.2 75.2
11 2.0 86.4 6.39 383.0 319.0 65 13 76.5
12 1.2 87.6 6.97 418.0 348.0 63 0.8 77.3
13 1.5 89.1 7.55 453.0 377.0 61 0.9 78.2
14 1.3 90.4 8.13 488.0 406.0 58 0.8 78.9
15 0.9 91.3 8.71 522.0 435.0 58 0.5 79.5
16 0.8 92.1 9.29 557.0 464.0 57 0.5 79.9
17 0.9 93.0 9.87 592.0 493.0 57 0.5 80.4
18 0.7 93.7 10.45 627.0 522.0 57 0.4 80.8
19 0.6 94.3 11.03 662.0 551.0 57 0.3 81.2
20 0.4 94.7 11.61 697.0 580.0 56 0.2 81.4
21 0.6 95.3 12.19 731.0 609.0 56 0.3 81.7
22 0.5 95.8 12.77 766.0 639.0 56 0.3 82.0
23 0.5 96.3 13.35 801.0 668.0 56 0.3 82.3
24 0.2 96.5 13.93 836.0 697.0 56 0.1 82.4
25 0.3 96.8 14.51 871.0 726.0 55 0.2 82.6
v
imbrium
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Stormceptore —

I5% FORTERRA

Stormceptor*EF Sizing Report

Rainfall Pet‘cent cuRr:;::?::lve Flow Rate Surfafce Re.rrroval Incremental Cumulative
Intensity Rainfall Volume (L/s) Flow R'ate Loading Efficiency FEE] Removal
(I Volume (%) (L/min) Ra.lte (%) (%) (%)
(%) (L/min/m?)
26 0.2 97.0 15.09 906.0 755.0 55 0.1 82.7
27 0.4 97.4 15.67 940.0 784.0 55 0.2 82.9
28 0.3 97.7 16.25 975.0 813.0 55 0.2 83.1
29 0.3 98.0 16.83 1010.0 842.0 55 0.2 83.2
30 0.1 98.1 17.41 1045.0 871.0 55 0.1 83.3
31 0.2 98.3 17.99 1080.0 900.0 55 0.1 83.4
32 0.1 98.4 18.57 1114.0 929.0 54 0.1 83.4
33 0.1 98.5 19.16 1149.0 958.0 54 0.1 83.5
34 0.1 98.6 19.74 1184.0 987.0 54 0.1 83.5
35 0.1 98.7 20.32 1219.0 1016.0 54 0.1 83.6
36 0.1 98.8 20.90 1254.0 1045.0 55 0.1 83.7
37 0.1 98.9 21.48 1289.0 1074.0 55 0.1 83.7
38 0.1 99.0 22.06 1323.0 1103.0 55 0.1 83.8
39 0.0 99.0 22.64 1358.0 1132.0 56 0.0 83.8
40 0.0 99.0 23.22 1393.0 1161.0 56 0.0 83.8
41 0.1 99.1 23.80 1428.0 1190.0 56 0.1 83.8
42 0.1 99.2 24.38 1463.0 1219.0 57 0.1 83.9
43 0.1 99.3 24.96 1498.0 1248.0 57 0.1 83.9
44 0.1 99.4 25.54 1532.0 1277.0 57 0.1 84.0
45 0.0 99.4 26.12 1567.0 1306.0 58 0.0 84.0
46 0.2 99.6 26.70 1602.0 1335.0 58 0.1 84.1
47 0.0 99.6 27.28 1637.0 1364.0 59 0.0 84.1
48 0.0 99.6 27.86 1672.0 1393.0 59 0.0 84.1
49 0.0 99.6 28.44 1707.0 1422.0 58 0.0 84.1
50 0.0 99.6 29.02 1741.0 1451.0 57 0.0 84.1
Estimated Net Annual Sediment (TSS) Load Reduction = 84 %
v
imbrium
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Stormceptor*EF Sizing Report

RAINFALL DATA FROM HAMILTON AP RAINFALL STATION

N
[

RAINFALL INTENSITY (mm/hr)

- w o~
‘I||II““""“

0 10 20 30 40 50 60 70 80 90 100
CONTRIBUTING RAINFALL VOLUME (%)
INCREMENTAL AND CUMULATIVE TSS REMOVAL
FOR THE RECOMMENDED STORMCEPTOR® MODEL
100
g 90
g‘ 80
g 70
.&J 60
5’, 50
= 40
Z 30
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5 20
w1
O | I
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SURFACE LOADING RATE (L/min/m?)
Il Incremental TSS Removal Il Cumulative TSS Removal
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Stormceptor*EF Sizing Report

Maximum Pipe Diameter / Peak Conveyance

Stormceptor Model Diameter Min Angle Inlet / Max Inlet Pipe Max Outlet Pipe Peak Conveyance
EF /EFO Outlet Pipes Diameter Diameter Flow Rate
(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60
EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

SCOUR PREVENTION AND ONLINE CONFIGURATION

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

DESIGN FLEXIBILITY

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

OIL CAPTURE AND RETENTION

» While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is
recommended for sites where oil capture and retention is a requirement.

|
imbrium
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Stormceptor*EF Sizing Report

- INLET-TO-OUTLET DROP
Elevation differential between inlet and outlet pipe inverts is dictated by the angle
g at which the inlet pipe(s) enters the unit.
0° - 45°: The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45°-90°: The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS

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

Pollutant Capacity

Depth (Outlet Recommended Maximum .
Stormceptor Model . . : . * Maximum
. Pipe Invert to Oil Volume Sediment Sediment Volume . %
EF / EFO Diameter . " Sediment Mass
Sump Floor) Maintenance Depth
(m) (ft) | (m) (ft) (L) (Gal) | (mm) (in) (L) (ft’) (kg) (Ib)
EF4 / EFO4 12 4 1.52 5.0 197 52 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 348 92 305 12 3470 123 5552 15375
EF8 / EFOS8 2.4 8 2.59 8.5 545 144 610 24 8780 310 14048 38750
EF10/ EFO10 30 | 10 3.25 10.7 874 231 610 24 17790 628 28464 78500
EF12 / EFO12 36 | 12 3.89 12.8 1219 | 322 610 24 31220 1103 49952 137875

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

Feature Benefit Feature Appeals To
Patent-pending enhan_-:eu:l flow treatment Superior, verified third-party Regulator, Specifying & Design Engineer
and scour prevention technology performance
Third-party verified light liquid capture | Proven performance for fuel/oil hotspot | Regulator, Specifying & Design Engineer,
and retention for EFO version locations Site Owner
F ti hend, j ti inlet
HnEHons as bend, junchion orinie Design flexibility Specifying & Design Engineer
structure
Minimal drop between inlet and outlet Site installation ease Contractor

Large diameter outlet riser for inspection

) Easy maintenance access from grade Maintenance Contractor & Site Owner
and maintenance

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

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

%
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2 Metric units
*#**************************************************************************** I

*# Project Name: 2294 Queensway Road

*# BURLINGTON, ONTARIO

*# JOB NUMBER : 46037-100

*# Date : November 2019

*# Modeller : RDz

*# Company - MTE CONSULTANTS INC.

*# File

46037 .DAT

*

e e |-------—-——--—————————————————— |

START TZERO=[0.0], METOUT=[2], NSTORM=[1], NRUN=[002]
[''BURL_002.stm"]

READ STORM STORM_FILENAME=[""STORM.001"]

*

K R T S R R T |
*#
*# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
*#
*#
F R T R R R T |
*# CATCHMENT 201 -
CALIB STANDHYD ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.20](ha),
XIMP=[0.93], TIMP=[0.93], DWF=[0](cms), LOSS=[2],
SCS curve number CN=[75],
Pervious surfaces: l1Aper=[5.0](mm), SLPP=[1.5](%),
LGP=[2](m), MNP=[0.250], SCP=[0](min),
Impervious surfaces: I1Aimp=[1.0](mm), SLPI=[1.0](%),
LGI=[10](m), MNI=[0.013], SCI=[0](min),
RAINFALL=L , , , , 1J(mm/hr) , END=-1

*#Route Catchment 201 through Orifice Controls - Pipe Storage

ROUTE RESERVOIR IDout=[2], NHYD=["ORIF"], I1Din=[1],
RDT=[1](min),
TABLE of ( OUTFLOW-STORAGE ) values
(cms) - (ha-m)
0.0000 0.00000
0.0222 0.00432
0.0288 0.00496
0.0301 0.01021
-1 -1 (max twenty pts)
IDovf=[4], NHYDovf=["'2010VF']
FYpm e l---------— |
*# CATCHMENT 202 - UNCONTROLLED DISCHARGE TO QUEENSWAY
CALIB NASHYD ID=[1], NHYD=["204'""], DT=[1]min, AREA=[0.10](ha),
DWF=[0](cms), CN/C=[75], 1A=[5](mm),
N=[3], TP=[0.09]hrs,
RAINFALL=[L , , , , J(mm/hr), END=-1
FYpm e l---------— |
*# TOTAL SITE DISCHARGE TO QUEENSWAY
ADD HYD IDsum=[6], NHYD=["QWAY'], IDs to add=[1,2,4]
FYpm e l---------— |
*# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO SOUTH
CALIB STANDHYD ID=[7], NHYD=["203"], DT=[1](min), AREA=[0.19](ha),
XIMP=[0.60], TIMP=[0.60], DWF=[0](cms), LOSS=[2],
SCS curve number CN=[75],
Pervious surfaces: l1Aper=[5](mm), SLPP=[1.5](%),
LGP=[10](m), MNP=[0.250], SCP=[0](min),
Impervious surfaces: 1Aimp=[1.0](mm), SLPI=[5.0](%),
LGI=[10](m), MNI=[0.013], SCI=[0](min),
RAINFALL=L , , , , 1J(mm/hr) , END=-1
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*#AREA CHECK
ADD HYD IDsum=[8], NHYD=["'CHECK], IDs to add=[6,7]

|
* RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
*
START TZERO=[0.0], METOUT=[2]. NSTORM=[1], NRUN=[005]
{""BURL_005_stm'"]

START TZERO=[0.0], METOUT=[2]. NSTORM=[1], NRUN=[010]
["'BURL_010.stm"]

START TZERO=[0.0], METOUT=[2]. NSTORM=[1], NRUN=[025]
{""BURL_025_stm""]

START TZERO=[0.0], METOUT=[2]. NSTORM=[1], NRUN=[050]
["'BURL_050.stm"]

START TZERO=[0.0], METOUT=[2]. NSTORM=[1], NRUN=[100]
["'BURL_100.stm"]

e | == |
FINISH
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59
60
61
62

SSSSsSs W W M M H H Y Y M M 000 999 999 =========
S Www MMM H H YY MMMM O O 9 9 9 9

SSSSS WWW M MM HHHHH Y MMM O O # 9 9 9 9 Ver 4.05

S ww M M H H Y M M O O 9999 9999  Sept 2011

SSSSS wWw M M H H Y M M 000 9 9 =========

9 9 9 9 # 3053466

StormWater Management HYdrologic Model 999 999 =========

R e e e R R R A R R R AR R R R R AR AR R R R R e R R R R A R S R R AR AR AR R R R R R e R R R R R R R R R R R X

FhRxxAXAX* A single event and continuous hydrologic simulation model  F**x**xix

Fekdeddkdekxk based on the principles of HYMO and its successors Fekdedkdekxk
iliaiaiaiaiaiaiaial OTTHYMO-83 and OTTHYMO-89. iliaiaiaiaiaiaiaial
KEEAAAAAAAAAAAAA A A AKX A A A AR AR AR A A A AR AR A AR A AAAAEA A AR AAAEAATAAAAAAAARAARAAAAAAAAAAAAAAAAX
FhxxAxA** Distributed by: J_F. Sabourin and Associates Inc. Fekdeddkdedxk
fliaiaiaiaiaiaiaial Ottawa, Ontario: (613) 836-3884 ilaiaiaiaiaiaiaial
flaiaiaiaiaiaiaial Gatineau, Quebec: (819) 243-6858 ilaiaiaiaiaiaiaial
Fedkdedekdekxk E-Mail: swmhymo@jfsa.Com Fekdeddkdekxk

R R R e e R e R R R AR AR R R R AR AR R R R R R R R R e R R R AR AR AR R R R R R R R AR R R R R R R R R R R R R R R R R R R R X

++++++++++H++H A
+++++++++ Licensed user: MTE Consultants Inc. +++++++++
+4++++++++ Burlington SERIAL#:3053466 +4++++++++
++++++++++H++H A

R R R o e R R R R AR R R R AR R R R R AR AR R R R R S S o e S e R e R R R AR AR AR R R R R e R R S R R R R R AR

Fekekeokeokededkkeox ++++++ PROGRAM ARRAY DIMENSIONS ++++++ Fekekekeokededkkeox
olalaiaiaialalalel Maximum value for ID numbers : 10 olalaialaialalalel
olaialalalalalaied Max. number of rainfall points: 105408 olaialalalalalaied
alaiaialalalalaied Max. number of flow points = 105408 olaliaialalalalaled

R R e e R R e R R R R AR R R R AR R R R R AR AR R R R R R R R R R AR R R R R AR R R AR R R R R AR AR R R R R R AR R R AR R AR R R R R R R X

R R R e e R e R e R R R AR R R R AR R R R R R R AR R R R R S e o e S SR R AR R R AR R R S R R R AR R AR R R R R R R R R R R AR

* DATE: 2019-11-19 TIME: 15:58:11 RUN COUNTER: 001347 *

R R e e R e e R R R AR R R R AR R R R R R AR AR R R R R S S o e S e S e R AR AR AR R R R R R R R R R R R R R R R X

* Input  Filename: Q:\46037\100\SWM\SWMHYMO\46037 .dat *
* Output Tilename: Q:\46037\100\SWM\SWMHYMO\46037 .out *
* Summary filename: Q:\46037\100\SWM\SWMHYMO\46037 .sum *
* User comments: *
*1: *
* - *
*3: *

R R R e R R e R e R R R AR R R AR AR R R R R R R AR R AR R R R AR AR AR R R R R R R R AR R R AR R R R R AR R R R R R e R R R R AR AR ek

001:000]-—————————
Feffekekedededkkek ok *x kR *x *x kR e *x kR e *xx
*# Project Name: 2294 Queensway Road
*# BURLINGTON, ONTARIO
*# JOB NUMBER : 46037-100
*# Date : November 2019
*# Modeller
RDZ
*# Company : MTE CONSULTANTS INC.
*# File
46037 .DAT
*
** END OF RUN : 1




63
64
65
66
67
68 @ —mmmm e
69 | START | Project dir.:
Q:\46037\100\SWM\SWMHYMO\
70 @ —mmmm e Rainfall dir.:
Q:\46037\100\SWM\SWMHYMO\
71 TZERO = .00 hrs on 0
72 METOUT= 2 (output = METRIC)
73 NRUN = 002
74 NSTORM= 1
75 # 1=BURL_002.stm
76—
77 002:0002————————— -
78 ok Sakaiaiaiaiaiate e e FIAIAK e *x FxAIAK e *x FxAIAK e ***|
79 *# Project Name: 2294 Queensway Road
80 *# BURLINGTON, ONTARIO
81 *# JOB NUMBER : 46037-100
82 *# Date : November 2019
83 *# Modeller :
RDZ
84 *# Company . MTE CONSULTANTS INC.
85 *# File :
46037 .DAT
*

86
87 e
88 002:0002————————— -
89 @

90 | READ STORM | Filename: 2-
91 | Ptotal= 32.34 mm] Comments: 2-
92 e

93 TIME RAIN
94 hrs mm/hr
95 .17 2.193
96 .33 2.511
97 .50 2.955
98 .67 3.627
99 .83 4.775
100 1.00 7.239
101

102 @ e
103 002:0008————————— -
104 *

105 FHHHH R |

106 *#

107 *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

108 *H —=== = = = = = = =

109 *#

110 FHHHH R |

111 *# CATCHMENT 201 -

YR BURLINGTON CHICAGO STORM (4-HR DURA
YR BURLINGTON CHICAGO STORM (4-HR DURA
TIME RAIN

hrs mm/hr
1.17 17.083
1.33 68.163
1.50 22.413
1.67 11.979
1.83 8.270
2.00 6.374

TIME RAIN

hrs mm/hr
2.17 5.221
2.33 4.444
2.50 3.884
2.67 3.459
2.83 3.126
3.00 2.857

TIME RAIN

hrs mm/hr
3.17 2.635
3.33 2.448
3.50 2.289
3.67 2.151
3.83 2.031
4.00 1.925

112 —mmmmmmm

113 | CALIB STANDHYD | Area (ha)= .20

114 |] 01:201 DT= 1.00 | Total Imp(%)= 93.00 Dir. Conn.(%)=  93.00
115 e

116 IMPERVIOUS PERVIOUS (i)

117 Surface Area (ha)= .19 .01

118 Dep. Storage (mm)= 1.00 5.00

119 Average Slope %)= 1.00 1.50

120 Length (m)= 10.00 2.00

121 Mannings n = .013 -250

122



123 Max.eff.Inten. (mm/hr)= 68.16 15.19

124 over (min) 1.00 3.00

125 Storage Coeff. (min)= .75 (i) 3.46 (ii1)

126 Unit Hyd. Tpeak (min)= 1.00 3.00

127 Unit Hyd. peak (cms)= 1.25 .34

128 *TOTALS*

129 PEAK FLOW (cms)= .04 -00 -036 (1ii)
130 TIME TO PEAK (hrs)= 1.33 1.35 1.333

131 RUNOFF VOLUME (mm)= 31.34 6.67 29.615

132 TOTAL RAINFALL  (mm)= 32.34 32.34 32.342

133 RUNOFF COEFFICIENT = .97 .21 -916

134

135 (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

136 CN* = 75.0 la = Dep. Storage (Above)

137 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

138 THAN THE STORAGE COEFFICIENT.

139 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

140

141
142 00220004 ————————— oo
143  *#Route Catchment 201 through Orifice Controls - Pipe Storage

144 @ ——mmmm e

145 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.

146 | IN>01:(201 ) |

147 | OUT<02:(ORIF ) | ========= QUTLFOW STORAGE TABLE =========

148 ——mmmmm - OUTFLOW STORAGE | OUTFLOW STORAGE

149 (cms) (ha.m.) | (cms) (ha.m.)

150 .000 .000O0E+00 | -029 _.4960E-02

151 022 _4320E-02 | .030 .1021E-01

152

153 ROUTING RESULTS AREA QPEAK TPEAK R.V.

154 e (ha) (cms) (hrs) (mm)

155 INFLOW >01: (201 ) .20 -036 1.333 29.615

156 OUTFLOW<02: (ORIF ) .20 .012 1.400 29.615

157 OVERFLOW<04: (2010VF) -00 -000 -000 -000

158

159 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

160 CUMULATIVE TIME OF OVERFLOWS (hours)= -00

161 PERCENTAGE OF TIME OVERFLOWING %)= -00

162

163

164 PEAK  FLOW  REDUCTION [Qout/Qin](%)=  33.957

165 TIME SHIFT OF PEAK FLOW (min)= 4.00

166 MAXIMUM STORAGE  USED (ha.m.)=.2356E-02

167

168 @
169  002:0005-———————— -
170  *# CATCHMENT 202 - UNCONTROLLED DISCHARGE TO QUEENSWAY

171 ——mmmm -

172 | CALIB NASHYD | Area (ha)= .10  Curve Number  (CN)=75.00
173 | 01:204 DT= 1.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
174 @ ——mmmm - U.H. Tp(hrs)= -090

175

176 Unit Hyd Qpeak (cms)= .042

177

178 PEAK FLOW (cms)= -003 (1)

179 TIME TO PEAK (hrs)= 1.400

180 RUNOFF VOLUME (mm)= 6.672

181 TOTAL RAINFALL  (mm)=  32.342

182 RUNOFF COEFFICIENT = -206

183

184 (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

185

186



187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

002:0006-—————— ===
*# TOTAL SITE DISCHARGE TO QUEENSWAY
| ADD HYD (QWAY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 01:204 .10 -003 1.40 6.67 -000
+1D2 02:0RIF .20 .012 1.40 29.62 -000
+1D3 04:2010VF -00 -000 .00 .00 -000
SUM 06:QWAY -30 -015 1.40 21.97 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
002:0007 ————— == —— —
*# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO SOUTH
| CALIB STANDHYD | Area (ha)= .19
| 07:203 DT= 1.00 | Total Imp(%)= 60.00 Dir. Conn.(%)=  60.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 211 .08
Dep. Storage (mm)= 1.00 5.00
Average Slope )= 5.00 1.50
Length (m)= 10.00 10.00
Mannings n = .013 -250
Max.eff.Inten. (mm/hr)= 68.16 11.79
over (min) 1.00 8.00
Storage Coeff. (min)= .46 (i) 8.34 (ii)
Unit Hyd. Tpeak (min)= 1.00 8.00
Unit Hyd. peak (cms)= 1.50 .14
*TOTALS*
PEAK FLOW (cms)= .02 -00 -023 (1in)
TIME TO PEAK (hrs)= 1.28 1.45 1.333
RUNOFF VOLUME (mm)= 31.34 6.67 21.475
TOTAL RAINFALL  (mm)= 32.34 32.34 32.342
RUNOFF COEFFICIENT = .97 .21 .664
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
002:0008-—————— ===
*#AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 06:QWAY -30 -015 1.40 21.97 -000
+1D2 07:203 .19 -023 1.33 21.48 -000
SUM 08:CHECK -49 -036 1.33 21.78 -000

NOTE: PEAK FLOWS DO NOT INCLU

DE BASEFLOWS 1F AN

Y.

002 20009 = = = = = e
* RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)

*

** END OF RUN : 4



251 ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** ** **

252
253
254
255
256
257 e
258 | START | Project dir.:
Q:\46037\100\SWM\SWMHYMO\
259 e Rainfall dir.:
Q:\46037\100\SWM\SWMHYMO\
260 TZERO = -00 hrs on 0
261 METOUT= 2 (output = METRIC)
262 NRUN = 005
263 NSTORM= 1
264 # 1=BURL_005.stm
265 e
266  005:0002-———————— o m
267  FfpEARRkk ek ok Feokekedededk ok ek Feokekedededk ok ek Feokekedededk ok ***
268 *# Project Name: 2294 Queensway Road
269  *# BURLINGTON, ONTARIO
270  *# JOB NUMBER : 46037-100
271 *# Date : November 2019
272  *# Modeller :
RDZ
273 *# Company : MTE CONSULTANTS INC.
274 *# File :
46037 .DAT
275 *
276 e
277  005:0002-———————— o
278 mmm e
279 | READ STORM | Filename: 5-YR BURLINGTON CHICAGO STORM (4-HR DURA
280 | Ptotal= 41.70 mm] Comments: 5-YR BURLINGTON CHICAGO STORM (4-HR DURA
281 e
282 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
283 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs  mm/hr
284 217 2.963 | 1.17 21.285 | 2.17 6.805 | 3.17 3.535
285 .33  3.374 | 1.33 88.094 | 2.33 5.834 | 3.33 3.293
286 .50 3.946 | 1.50 27.774 | 2.50 5.128 | 3.50 3.087
287 .67 4.803 | 1.67 15.072 | 2.67 4.590 | 3.67 2.908
288 .83  6.247 | 1.83 10.561 | 2.83 4.165 | 3.83 2.751
289 1.00 9.295 | 2.00 8.234 | 3.00 3.820 | 4.00 2.612
290
291
292  005:0008————————— o
293 *
L HIHHHHH I R R R R R T R T |
295  *#
296  *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
297 *H =—=== = = = = = = =
298  *#

L e L L L T L L e L L L D L S L S D
300  *# CATCHMENT 201 -

301 e

302 | CALIB STANDHYD | Area (ha)= .20

303 | 01:201 DT= 1.00 | Total Imp(%)= 93.00 Dir. Conn.(%)=  93.00
304 @ e

305 IMPERVIOUS PERVIOUS (i)

306 Surface Area (ha)= .19 .01

307 Dep. Storage (mm)= 1.00 5.00

308 Average Slope %)= 1.00 1.50

309 Length (m)= 10.00 2.00

310 Mannings n = .013 -250



311

312 Max.eff.Inten. (mm/hr)= 88.09 25.91

313 over (min) 1.00 3.00

314 Storage Coeff. (min)= .68 (ii) 2.86 (ii)

315 Unit Hyd. Tpeak (min)= 1.00 3.00

316 Unit Hyd. peak (cms)= 1.31 -39

317 *TOTALS*

318 PEAK FLOW (cms)= .05 -00 046 (1ii)
319 TIME TO PEAK (hrs)= 1.32 1.35 1.333

320 RUNOFF VOLUME (mm)= 40.70 11.10 38.624

321 TOTAL RAINFALL  (mm)= 41.70 41.70 41.696

322 RUNOFF COEFFICIENT = -98 .27 -926

323

324 (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

325 CN* = 75.0 la = Dep. Storage (Above)

326 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

327 THAN THE STORAGE COEFFICIENT.

328 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

329

330 @ mmm

331  005:0004-—————— oo
332  *#Route Catchment 201 through Orifice Controls - Pipe Storage

333 e

334 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
335 | IN>01:(201 ) |

336 | OUT<02:(ORIF ) | ========= QUTLFOW STORAGE TABLE =========
337 e OUTFLOW STORAGE | OUTFLOW STORAGE
338 (cms) (ha.m.) | (cms) (ha.m.)
339 .000 .000O0E+00 | -029 _.4960E-02
340 022 _4320E-02 | .030 .1021E-01
341

342 ROUTING RESULTS AREA QPEAK TPEAK R.V.
343 e (ha) (cms) (hrs) (mm)
344 INFLOW >01: (201 ) .20 -046 1.333 38.624
345 OUTFLOW<02: (ORIF ) .20 .016 1.383 38.624
346 OVERFLOW<04: (2010VF) -00 -000 -000 -000
347

348 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
349 CUMULATIVE TIME OF OVERFLOWS (hours)= -00
350 PERCENTAGE OF TIME OVERFLOWING %)= -00
351

352

353 PEAK  FLOW  REDUCTION [Qout/Qin](%)= 33.778
354 TIME SHIFT OF PEAK FLOW (min)= 3.00
355 MAXIMUM STORAGE  USED (ha.m.)=.3046E-02
356

357 e

358 005 10005 == = = e
359  *# CATCHMENT 202 - UNCONTROLLED DISCHARGE TO QUEENSWAY

360 @ ——mmmmmmmm

361 | CALIB NASHYD | Area (ha)= .10  Curve Number  (CN)=75.00
362 | 01:204 DT= 1.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
363 —mmmm e U.H. Tp(hrs)= -090

364

365 Unit Hyd Qpeak (cms)= .042

366

367 PEAK FLOW (cms)= -005 (1)

368 TIME TO PEAK (hrs)= 1.383

369 RUNOFF VOLUME (mm)= 11.094

370 TOTAL RAINFALL  (mm)=  41.696

371 RUNOFF COEFFICIENT = -266

372

373 (1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

374



375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438

005:0006-—————— ===
*# TOTAL SITE DISCHARGE TO QUEENSWAY
| ADD HYD (QWAY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 01:204 .10 -005 1.38 11.09 -000
+1D2 02:0RIF .20 .016 1.38 38.62 -000
+1D3 04:2010VF -00 -000 .00 .00 -000
SUM 06:QWAY -30 -020 1.38 29.45 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
005:0007 == ——— === — —
*# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO SOUTH
| CALIB STANDHYD | Area (ha)= .19
| 07:203 DT= 1.00 | Total Imp(%)= 60.00 Dir. Conn.(%)=  60.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 211 .08
Dep. Storage (mm)= 1.00 5.00
Average Slope )= 5.00 1.50
Length (m)= 10.00 10.00
Mannings n = .013 -250
Max.eff.Inten. (mm/hr)= 88.09 21.97
over (min) 1.00 7.00
Storage Coeff. (min)= 42 (i) 6.56 (i1)
Unit Hyd. Tpeak (min)= 1.00 7.00
Unit Hyd. peak (cms)= 1.55 217
*TOTALS*
PEAK FLOW (cms)= .03 -00 030 (1ii)
TIME TO PEAK (hrs)= 1.27 1.42 1.333
RUNOFF VOLUME (mm)= 40.70 11.10 28.856
TOTAL RAINFALL  (mm)= 41.70 41.70 41.696
RUNOFF COEFFICIENT = -98 .27 -692
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
005:0008-—————— ===
*#AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 06:QWAY -30 -020 1.38 29.45 -000
+1D2 07:203 .19 -030 1.33 28.86 -000
SUM 08:CHECK -49 -049 1.33 29.22 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

005 0009 = = = = = = e
* RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)



439 005:0002—=——————— == -
440 ** END OF RUN : 9
441
442 sl e e FIAIAK e e FxAIAK e *x FxAIAK e e
443
444
445
446
447
448 mmm e
449 | START | Project dir.:
Q:\46037\100\SWM\SWMHYMO\
450 @ ——mmmmmeee Rainfall dir.:
Q:\46037\100\SWM\SWMHYMO\
451 TZERO = .00 hrs on 0
452 METOUT= 2 (output = METRIC)
453 NRUN = 010
454 NSTORM= 1
455 # 1=BURL_010.stm
456 @ m e
457 010:0002—=——————— -
458 ok Sakaiaiaiaiaiate e e FIAIAK e e FxAIAK e *x FxAIAK e ***|
459  *# Project Name: 2294 Queensway Road
460 *# BURLINGTON, ONTARIO
461 *# JOB NUMBER : 46037-100
462 *# Date : November 2019
463 *# Modeller :
RDZ
464 *# Company . MTE CONSULTANTS INC.
465 *# File :
46037 .DAT
466 *
467 m e
468 010:0002—=——————— -
469 —mmmm e
470 | READ STORM | Fillename: 10-YR BURLINGTON CHICAGO STORM (4-HR DUR
471 | Ptotal= 48.00 mm] Comments: 10-YR BURLINGTON CHICAGO STORM (4-HR DUR
472 mmm e
473 TIME RAIN
474 hrs mm/hr
475 .17 3.423
476 .33 3.898
477 .50 4 .558
478 .67 5.545
479 .83 7.210
480 1.00 10.719
481
482 m e
483 010:0008—=——————— -
484 *
485 F R R |
486 *#
487 *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
488 *H —=== = = = = = = =
489 *#
490 F R R |
491 *# CATCHMENT 201 -

TIME RAIN

hrs mm/hr
1.17 24.501
1.33 101.139
1.50 31.955
1.67 17.363
1.83 12.175
2.00 9.497

TIME RAIN

hrs mm/hr
2.17 7.852
2.33 6.733
2.50 5.920
2.67 5.300
2.83 4.810
3.00 4.413

TIME RAIN

hrs mm/hr
3.17 4.083
3.33 3.805
3.50 3.567
3.67 3.360
3.83 3.179
4.00 3.019

492 mmmmm e

493 | CALIB STANDHYD | Area (ha)= .20

494 |] 01:201 DT= 1.00 | Total Imp(%)= 93.00 Dir. Conn.(%)=  93.00
495 mmmmm

496 IMPERVIOUS PERVIOUS (i)

497 Surface Area (ha)= .19 .01

498 Dep. Storage (mm)= 1.00 5.00



499 Average Slope )= 1.00 1.50

500 Length (m)= 10.00 2.00

501 Mannings n = .013 -250

502

503 Max.eff.Inten. (mm/hr)= 101.14 34.03

504 over (min) 1.00 3.00

505 Storage Coeff. (min)= .64 (i) 2.60 (11)

506 Unit Hyd. Tpeak (min)= 1.00 3.00

507 Unit Hyd. peak (cms)= 1.34 .41

508 *TOTALS*
509 PEAK FLOW (cms)= .05 -00 -053 (1ii)
510 TIME TO PEAK (hrs)= 1.32 1.35 1.333
511 RUNOFF VOLUME (mm)= 47 .00 14.49 44728
512 TOTAL RAINFALL  (mm)= 48.00 48.00 48.004
513 RUNOFF COEFFICIENT = -98 -30 -932
514

515 (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

516 CN* = 75.0 la = Dep. Storage (Above)

517 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

518 THAN THE STORAGE COEFFICIENT.

519 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

520

521 e

522  010:0004-—————— oo
523  *#Route Catchment 201 through Orifice Controls - Pipe Storage

524 @ e

525 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
526 | IN>01:(201 ) |

527 | OUT<02:(ORIF ) | ========= QUTLFOW STORAGE TABLE =========
528 @ ——mmmmmmme OUTFLOW STORAGE | OUTFLOW STORAGE
529 (cms) (ha.m.) | (cms) (ha.m.)
530 .000 .000O0E+00 | -029 _.4960E-02
531 022 _4320E-02 | .030 .1021E-01
532

533 ROUTING RESULTS AREA QPEAK TPEAK R.V.
534 = e (ha) (cms) (hrs) (mm)
535 INFLOW >01: (201 ) .20 -053 1.333 44728
536 OUTFLOW<02: (ORIF ) .20 .018 1.383 44 727
537 OVERFLOW<04: (2010VF) -00 -000 -000 -000
538

539 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
540 CUMULATIVE TIME OF OVERFLOWS (hours)= -00
541 PERCENTAGE OF TIME OVERFLOWING %)= -00
542

543

544 PEAK  FLOW  REDUCTION [Qout/Qin](%)=  33.819
545 TIME SHIFT OF PEAK FLOW (min)= 3.00
546 MAXIMUM STORAGE  USED (ha.m.)=.3513E-02
547

548 @ e

549 01020005 == == e
550  *# CATCHMENT 202 - UNCONTROLLED DISCHARGE TO QUEENSWAY

551 @ —mmmmmmmme

552 | CALIB NASHYD | Area (ha)= .10  Curve Number  (CN)=75.00
553 | 01:204 DT= 1.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
554 @ e U.H. Tp(hrs)= -090

555

556 Unit Hyd Qpeak (cms)= .042

557

558 PEAK FLOW (cms)= -006 (1)

559 TIME TO PEAK (hrs)= 1.383

560 RUNOFF VOLUME (mm)= 14.483

561 TOTAL RAINFALL  (mm)=  48.004

562 RUNOFF COEFFICIENT = -302



563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
501
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626

(i) PEAK FLOW DOES NOT INCLU

DE BASEFLOW IF ANY.

010:0006——————— ===
*# TOTAL SITE DISCHARGE TO QUEENSWAY
| ADD HYD (QWAY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 01:204 .10 -006 1.38 14.48 -000
+1D2 02:0RIF .20 .018 1.38 44.73 -000
+1D3 04:2010VF -00 -000 .00 .00 -000
SUM 06:QWAY -30 .024 1.38 34.65 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
01020007 == ——— == —— —
*# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO SOUTH
| CALIB STANDHYD | Area (ha)= .19
| 07:203 DT= 1.00 | Total Imp(%)= 60.00 Dir. Conn.(%)=  60.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 211 .08
Dep. Storage (mm)= 1.00 5.00
Average Slope )= 5.00 1.50
Length (m)= 10.00 10.00
Mannings n = .013 -250
Max.eff.Inten. (mm/hr)= 101.14 30.51
over (min) 1.00 6.00
Storage Coeff. (min)= -39 (i) 5.78 (ii)
Unit Hyd. Tpeak (min)= 1.00 6.00
Unit Hyd. peak (cms)= 1.56 219
*TOTALS*
PEAK FLOW (cms)= .03 -00 -036 (1ii)
TIME TO PEAK (hrs)= 1.27 1.40 1.333
RUNOFF VOLUME (mm)= 47 .00 14.49 33.996
TOTAL RAINFALL  (mm)= 48.00 48.00 48.004
RUNOFF COEFFICIENT = -98 -30 .708
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
010:0008-—————— ===
*#AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 06:QWAY -30 .024 1.38 34.65 -000
+1D2 07:203 .19 -036 1.33 34.00 -000
SUM 08:CHECK -49 -058 1.33 34.39 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
010:0009-————— == —



627  * RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
628 *
629 @ mmm e
630  010:0002-———————— o
63l e
632  010:0002-———————— o
633 ** END OF RUN : 24
634
635 ek dedkekeddededkek ok etk dekkekk ek etk dekk ek ek dekdekek ok
636
637
638
639
640
641  ——mmmm e
642 | START | Project dir.:
Q:\46037\100\SWM\SWMHYMO\
643 e Rainfall dir.:
Q:\46037\100\SWM\SWMHYMO\
644 TZERO = -00 hrs on 0
645 METOUT= 2 (output = METRIC)
646 NRUN = 025
647 NSTORM= 1
648 # 1=BURL_025.stm
649  mm e
650 025:0002-—————————mm
651  FfpFAAdkRRkkkkkek ok ek dekkeokk ek ek dedekkekk ek etk dekk ***
652 *# Project Name: 2294 Queensway Road
653  *# BURLINGTON, ONTARIO
654  *# JOB NUMBER : 46037-100
655 *# Date : November 2019
656 *# Modeller '
RDZ
657  *# Company : MTE CONSULTANTS INC.
658  *# File :
46037 .DAT
*

659
660 e
661 02510002 == === =
662 e

663 | READ STORM | Fillename: 25-YR BURLINGTON CHICAGO STORM (4-HR DUR

664 | Ptotal= 56.03 mm] Comments: 25-YR BURLINGTON CHICAGO STORM (4-HR DUR

665 @ e

666 TIME RAIN
667 hrs mm/hr
668 .17 4.010 1.17 28.592
669 .33 4 _.566 1.33 117.720

| TIME  RAIN

|

|

|
670 .50 5.337 | 1.50 37.274

|

|

I

hrs mm/hr

TIME RAIN

hrs mm/hr
2.17 9.185
2.33 7.879
2.50 6.929
2.67 6.204
2.83 5.632
3.00 5.167

TIME RAIN

hrs mm/hr
3.17 4.782
3.33 4.457
3.50 4.178
3.67 3.937
3.83 3.725
4.00 3.538

671 .67 6.491 1.67 20.279
672 -83 8.435 1.83 14.230
673 1.00 12.531 2.00 11.105
674

67 —————————---— ..
676 025:0003--—————————
677 *

678 KT T T T T T T T T T |

679 *#

680 *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

681 *H —=== = = = = = = =

682 *#

683 KT T T T R T T T T T |

684 *# CATCHMENT 201 -

685 -————m————

686 | CALIB STANDHYD | Area  (ha)= .20




687 | 01:201  DT= 1.00 | Total Imp(%)= 93.00 Dir. Conn.(%)= 93.00
] ——

689 IMPERVIOUS PERVIOUS (i)

690 Surface Area (ha)= 219 .01

691 Dep. Storage (mm)= 1.00 5.00

692 Average Slope )= 1.00 1.50

693 Length (m)= 10.00 2.00

694 Mannings n = .013 -250

695

696 Max.eff.Inten. (mm/hr)= 117.72 46.65

697 over (min) 1.00 2.00

698 Storage Coeff. (min)= .60 (i1) 2.33 (1)

699 Unit Hyd. Tpeak (min)= 1.00 2.00

700 Unit Hyd. peak (cms)= 1.38 .50

701 *TOTALS*
702 PEAK FLOW (cms)= .06 -00 062 (1ii)
703 TIME TO PEAK (hrs)= 1.32 1.33 1.333
704 RUNOFF VOLUME (mm)= 55.03 19.19 52.522
705 TOTAL RAINFALL  (mm)= 56.03 56.03 56.030
706 RUNOFF COEFFICIENT = -98 .34 -937
707

708 (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

709 CN* = 75.0 la = Dep. Storage (Above)

710 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

711 THAN THE STORAGE COEFFICIENT.

712 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

713

71—

715  025:0004——————— o
716  *#Route Catchment 201 through Orifice Controls - Pipe Storage

717 —mm e

718 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.

719 | IN>01:(201 ) |

720 | OUT<02:(ORIF ) | ========= QUTLFOW STORAGE TABLE =========

721 e OUTFLOW STORAGE | OUTFLOW STORAGE

722 (cms) (ha.m.) | (cms) (ha.m.)

723 .000 .000O0E+00 | -029 _.4960E-02

724 022 _4320E-02 | .030 .1021E-01

725

726 ROUTING RESULTS AREA QPEAK TPEAK R.V.

727 mmmmm e (ha) (cms) (hrs) (mm)

728 INFLOW >01: (201 ) .20 -062 1.333 52.522

729 OUTFLOW<02: (ORIF ) .20 -021 1.383 52.522

730 OVERFLOW<04: (2010VF) -00 -000 -000 -000

731

732 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0

733 CUMULATIVE TIME OF OVERFLOWS (hours)= -00

734 PERCENTAGE OF TIME OVERFLOWING %)= -00

735

736

737 PEAK  FLOW  REDUCTION [Qout/Qin](%)=  33.839

738 TIME SHIFT OF PEAK FLOW (min)= 3.00

739 MAXIMUM STORAGE  USED (ha.m.)=.4112E-02

740

7] mm e
742 025:0005-—————
743  *# CATCHMENT 202 - UNCONTROLLED DISCHARGE TO QUEENSWAY

744 mmm e

745 | CALIB NASHYD | Area (ha)= .10  Curve Number  (CN)=75.00
746 | 01:204 DT= 1.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
747 —mmm e U.H. Tp(hrs)= -090

748

749 Unit Hyd Qpeak (cms)= .042

750



751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814

PEAK FLOW (cms)= .008 (i)
TIME TO PEAK  (hrs)=  1.383

RUNOFF VOLUME (mm)= 19.

189

TOTAL RAINFALL (mm)= 56.030
RUNOFF COEFFICIENT = .342

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY

025:0006-———————— =
*# TOTAL SITE DISCHARGE TO QUEENSWAY
| ADD HYD (QWAY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 01:204 .10 -008 1.38 19.19 -000
+1D2 02:0RIF .20 -021 1.38 52.52 -000
+1D3 04:2010VF -00 -000 .00 .00 -000
SUM 06:QWAY -30 -029 1.38 41.41 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
02520007 ————— == ———
*# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO SOUTH
| CALIB STANDHYD | Area (ha)= .19
| 07:203 DT= 1.00 | Total Imp(%)= 60.00 Dir. Conn.(%)=  60.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 211 .08
Dep. Storage (mm)= 1.00 5.00
Average Slope )= 5.00 1.50
Length (m)= 10.00 10.00
Mannings n = .013 -250
Max.eff.Inten. (mm/hr)= 117.72 42 .51
over (min) 1.00 5.00
Storage Coeff. (min)= 237 (i) 5.09 (ii1)
Unit Hyd. Tpeak (min)= 1.00 5.00
Unit Hyd. peak (cms)= 1.58 .22
*TOTALS*
PEAK FLOW (cms)= .04 .01 .043 (1in)
TIME TO PEAK (hrs)= 1.30 1.38 1.333
RUNOFF VOLUME (mm)= 55.03 19.19 40.694
TOTAL RAINFALL  (mm)= 56.03 56.03 56.030
RUNOFF COEFFICIENT = -98 .34 .726
(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
025:0008-—————— ===
*#AREA CHECK
| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 06:QWAY -30 -029 1.38 41.41 -000
+1D2 07:203 .19 -043 1.33 40.69 -000
SUM 08:CHECK -49 -070 1.33 41.13 -000



815

816 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
817

B8  mmm e
819 02520009 == m = o o e

820 * RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
821 *
822 e
823 025:0002————————— = -
824  m e
825 025:0002—=——————— = -
826 e
827 025:0002—=——————— -
828 ** END OF RUN : 49
829
830 sl e e FIAIAK e e FxAIAK e *x FxAIAK e e
831
832
833
834
835
836 @ ———mmmm e
837 | START | Project dir.:

Q:\46037\100\SWM\SWMHYMO\
838 @ ———mmmm Rainfall dir.:

Q:\46037\100\SWM\SWMHYMO\
839 TZERO = .00 hrs on 0
840 METOUT= 2 (output = METRIC)
841 NRUN = 050
842 NSTORM= 1
843 # 1=BURL_050.stm
844 m e
845 050:0002—=——————— = -
846 ok Sakaiaiaiaiaiate e e FIAIAK e *x FxAIAK e *x FxAIAK e ***|
847 *# Project Name: 2294 Queensway Road
848 *# BURLINGTON, ONTARIO
849 *# JOB NUMBER : 46037-100
850 *# Date : November 2019
851 *# Modeller :

RDZ
852 *# Company . MTE CONSULTANTS INC.
853 *# File :

46037 .DAT
854 *
855 @ @———m——————————————
856 050:0002————————— = -
857 @ e
858 | READ STORM | Fillename: 50-YR BURLINGTON CHICAGO STORM (4-HR DUR
859 | Ptotal= 61.96 mm]| Comments: 50-YR BURLINGTON CHICAGO STORM (4-HR DUR
860 ———m—mmmmm
861 TIME RAIN
862 hrs mm/hr
863 .17 4.451
864 .33 5.067
865 .50 5.921
866 .67 7.198
867 .83 9.350
868 1.00 13.879
869
870 @@ e
871 050:0008—=——————— -
872 *
873 F R R |
874 *#

TIME RAIN

hrs mm/hr
1.17 31.613
1.33 129.819
1.50 41.194
1.67 22.439
1.83 15.757
2.00 12.303

TIME RAIN

hrs mm/hr
2.17 10.180
2.33 8.734
2.50 7.683
2.67 6.881
2.83 6.247
3.00 5.733

TIME RAIN

hrs mm/hr
3.17 5.306
3.33 4.946
3.50 4.637
3.67 4.369
3.83 4.135
4.00 3.927



875 *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

876 *H —=== = = = = = = =

877 *#

878 KT T T T R T T T TR T |
879 *# CATCHMENT 201 -

880 —-mmmmmmmm

881 | CALIB STANDHYD | Area (ha)= .20

882 |] 01:201 DT= 1.00 | Total Imp(%)= 93.00 Dir. Conn.(%)=  93.00
883 @

884 IMPERVIOUS PERVIOUS (i)

885 Surface Area (ha)= 219 .01

886 Dep. Storage (mm)= 1.00 5.00

887 Average Slope )= 1.00 1.50

888 Length (m)= 10.00 2.00

889 Mannings n = .013 -250

890

891 Max.eff.Inten. (mm/hr)= 129.82 55.67

892 over (min) 1.00 2.00

893 Storage Coeff. (min)= .58 (ii) 2.19 (i)

894 Unit Hyd. Tpeak (min)= 1.00 2.00

895 Unit Hyd. peak (cms)= 1.40 .53

896 *TOTALS*

897 PEAK FLOW (cms)= .07 -00 069 (1ii)
898 TIME TO PEAK (hrs)= 1.30 1.33 1.333

899 RUNOFF VOLUME (mm)= 60.96 22.91 58.298

900 TOTAL RAINFALL  (mm)= 61.96 61.96 61.962

901 RUNOFF COEFFICIENT = -98 .37 -941

902

903 (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

904 CN* = 75.0 la = Dep. Storage (Above)

905 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

906 THAN THE STORAGE COEFFICIENT.

907 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

908

909 @ mm e

910  050:0004————————m o
911  *#Route Catchment 201 through Orifice Controls - Pipe Storage

912 —mmmmmmmme

913 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
914 | IN>01:(201 ) |

915 | OUT<02:(ORIF ) | ========= QUTLFOW STORAGE TABLE =========
916 @ ————mmmmmm OUTFLOW STORAGE | OUTFLOW STORAGE
917 (cms) (ha.m.) | (cms) (ha.m.)
918 .000 .000O0E+00 | -029 _.4960E-02
919 022 _4320E-02 | .030 .1021E-01
920

921 ROUTING RESULTS AREA QPEAK TPEAK R.V.
922 e (ha) (cms) (hrs) (mm)
923 INFLOW >01: (201 ) .20 -069 1.333 58.298
924 OUTFLOW<02: (ORIF ) .20 .024 1.367 58.298
925 OVERFLOW<04: (2010VF) -00 -000 -000 -000
926

927 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
928 CUMULATIVE TIME OF OVERFLOWS (hours)= -00
929 PERCENTAGE OF TIME OVERFLOWING %)= -00
930

931

932 PEAK  FLOW  REDUCTION [Qout/Qin](%)=  35.422
933 TIME SHIFT OF PEAK FLOW (min)= 2.00
934 MAXIMUM STORAGE  USED (ha.m.)=.4538E-02
935

936 @ mm e

937 05020005 == == = = e
938  *# CATCHMENT 202 - UNCONTROLLED DISCHARGE TO QUEENSWAY



939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002

| CALIB NASHYD | Area (ha)= .10 Curve Number (CN)=75.00
| 01:204 DT= 1.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= -090
Unit Hyd Qpeak (cms)= .042
PEAK FLOW (cms)= -010 (1)
TIME TO PEAK (hrs)= 1.383
RUNOFF VOLUME (mm)= 22.908
TOTAL RAINFALL  (mm)=  61.962
RUNOFF COEFFICIENT = -370
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
050:0006-—————— === —
*# TOTAL SITE DISCHARGE TO QUEENSWAY
| ADD HYD (QWAY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 01:204 .10 .010 1.38 22.91 -000
+1D2 02:0RIF .20 .024 1.37 58.30 -000
+1D3 04:2010VF -00 -000 .00 .00 -000
SUM 06:QWAY -30 .034 1.38 46.50 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
05020007 ————— === — —
*# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO SOUTH
| CALIB STANDHYD | Area (ha)= .19
| 07:203 DT= 1.00 | Total Imp(%)= 60.00 Dir. Conn.(%)=  60.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 211 .08
Dep. Storage (mm)= 1.00 5.00
Average Slope )= 5.00 1.50
Length (m)= 10.00 10.00
Mannings n = .013 -250
Max.eff.Inten. (mm/hr)= 129.82 51.02
over (min) 1.00 5.00
Storage Coeff. (min)= .36 (i) 4.74 (i)
Unit Hyd. Tpeak (min)= 1.00 5.00
Unit Hyd. peak (cms)= 1.60 .23
*TOTALS*
PEAK FLOW (cms)= .04 .01 .048 (1ii)
TIME TO PEAK (hrs)= 1.27 1.37 1.333
RUNOFF VOLUME (mm)= 60.96 22.91 45.741
TOTAL RAINFALL  (mm)= 61.96 61.96 61.962
RUNOFF COEFFICIENT = -98 .37 .738

(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.

(ii1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

050:0008
*#AREA C

HECK



1003  —mmmmmmmmmmmm e

1004 | ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF

1005 @ ————m—m (ha) (cms) (hrs) (mm) (cms)

1006 ID1 06:QWAY -30 .034 1.38 46.50 -000

1007 +1D2 07:203 .19 -048 1.33 45.74 -000

1008

1009 SUM 08:CHECK -49 -080 1.33 46.21 -000

1010

1011 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

1012

1018 @
1014  050:0009————————— o

1015 * RUN REMAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)
1016 *

1017 @ e
1018  050:0002————————— o
1019 @
1020  050:0002————————— o
1021 @@ e
1022  050:0002————————— oo
1023 @@
1024  050:0002————————— o
1025 ** END OF RUN : 99
1026
1027 ekkekkedededkekek ek ok Feokeokedededk ok ek Feokekedededk ok ek Feokekedededk ok ek
1028
1029
1030
1031
1032
1033 ——mmmmmmmmm -
1034 | START | Project dir.:
Q:\46037\100\SWM\SWMHYMO\
1035 @\ Rainfall dir.:
Q:\46037\100\SWM\SWMHYMO\
1036 TZERO = -00 hrs on 0
1037 METOUT= 2 (output = METRIC)
1038 NRUN = 100
1039 NSTORM= 1
1040 # 1=BURL_100.stm
1041 @@ e
1042 100:0002——— === ———
1043 FgprAkkdkdkkek ek ok Feokekedededk ek ek Feokekedededk ok ek Feokekedededk ok ***
1044  *# Project Name: 2294 Queensway Road
1045  *# BURLINGTON, ONTARIO
1046  *# JOB NUMBER : 46037-100
1047  *# Date : November 2019
1048 *# Modeller :
RDZ
1049  *# Company : MTE CONSULTANTS INC.
1050 *# File :
46037 .DAT
1051 *
1052 @ —mmmm
1053 100:0002——— === ———
1054 @ ———mmmmmmm -
1055 | READ STORM | Filename: 100-YR BURLINGTON CHICAGO STORM (4-HR DU
1056 | Ptotal= 67.72 mm] Comments: 100-YR BURLINGTON CHICAGO STORM (4-HR DU
1057 @ ——mmmmmmmmm -
1058 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
1059 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1060 .17 4.865 | 1.17 34.553 | 2.17 11.126 | 3.17 5.800
1061 .33 5.538 | 1.33 141.892 | 2.33 9.547 | 3.33 5.406
1062 .50 6.472 | 1.50 45.024 | 2.50 8.397 | 3.50 5.068



1063 .67 7.868 | 1.67 24.526 | 2.67 7.521 | 3.67 4.776

1064 .83 10.219 | 1.83 17.223 | 2.83 6.828 | 3.83 4.519

1065 1.00 15.1270 | 2.00 13.447 | 3.00 6.266 | 4.00 4.292

1066

1067 @-—-——————————
1068 100:0003-—————————
1069 *

1070 KT R T T T T T T T T |

1071 *#

1072 *# POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING

1073 *H —=== = = = = = = =

1074 *#

L e L L L L L L L L L L S L L D
1076  *# CATCHMENT 201 -

1077 ——mmmm e

1078 | CALIB STANDHYD | Area (ha)= .20

1079 | 01:201 DT= 1.00 | Total Imp(%)= 93.00 Dir. Conn.(%)=  93.00
1080  ——mmmmm -

1081 IMPERVIOUS PERVIOUS (i)

1082 Surface Area (ha)= 219 .01

1083 Dep. Storage (mm)= 1.00 5.00

1084 Average Slope )= 1.00 1.50

1085 Length (m)= 10.00 2.00

1086 Mannings n = .013 -250

1087

1088 Max.eff.Inten. (mm/hr)= 141.89 65.03

1089 over (min) 1.00 2.00

1090 Storage Coeff. (min)= .56 (ii) 2.07 (i)

1091 Unit Hyd. Tpeak (min)= 1.00 2.00

1092 Unit Hyd. peak (cms)= 1.42 .55

1093 *TOTALS*
1094 PEAK FLOW (cms)= .07 -00 076 (1ii)
1095 TIME TO PEAK (hrs)= 1.30 1.33 1.333

1096 RUNOFF VOLUME (mm)= 66.72 26.69 63.922

1097 TOTAL RAINFALL  (mm)= 67.72 67.72 67.724

1098 RUNOFF COEFFICIENT = -99 -39 -944

1099

1100 (1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

1101 CN* = 75.0 la = Dep. Storage (Above)

1102 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

1103 THAN THE STORAGE COEFFICIENT.

1104 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

1105

1106 @ e

1107  100:0004————————— oo
1108  *#Route Catchment 201 through Orifice Controls - Pipe Storage

1109 ———mmmm -

1110 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1111 | IN>01:(201 ) |

1112 | OUT<02:(ORIF ) | ========= QUTLFOW STORAGE TABLE =========
1113 ——mmmmm - OUTFLOW STORAGE | OUTFLOW STORAGE
1114 (cms) (ha.m.) | (cms) (ha.m.)
1115 .000 .000O0E+00 | -029 _.4960E-02
1116 022 _4320E-02 | .030 .1021E-01
1117

1118 ROUTING RESULTS AREA QPEAK TPEAK R.V.
1119 e (ha) (cms) (hrs) (mm)
1120 INFLOW >01: (201 ) .20 -076 1.333 63.922
1121 OUTFLOW<02: (ORIF ) .20 -029 1.367 63.922
1122 OVERFLOW<04: (2010VF) -00 -000 -000 -000
1123

1124 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1125 CUMULATIVE TIME OF OVERFLOWS (hours)= -00

1126 PERCENTAGE OF TIME OVERFLOWING )= .00



1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190

PEAK

FLOW

REDUCTION [Qout/Qin] (%)=

TIME SHIFT OF PEAK FLOW
MAXIMUM  STORAGE

USED

37.794
(min)= 2.00
(ha.m.)=.4945E-02

100:0005————— == — o
*# CATCHMENT 202 - UNCONTROLLED DISCHARGE TO QUEENSWAY
| CALIB NASHYD | Area (ha)= .10 Curve Number (CN)=75.00
| 01:204 DT= 1.00 | la (mm)= 5.000 # of Linear Res.(N)= 3.00
—————————————————————— U.H. Tp(hrs)= -090
Unit Hyd Qpeak (cms)= .042
PEAK FLOW (cms)= -012 (1)
TIME TO PEAK (hrs)= 1.383
RUNOFF VOLUME (mm)= 26.692
TOTAL RAINFALL  (mm)=  67.724
RUNOFF COEFFICIENT = -394
(1) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
100:0006——————————m —
*# TOTAL SITE DISCHARGE TO QUEENSWAY
| ADD HYD (QWAY ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 01:204 .10 .012 1.38 26.69 -000
+1D2 02:0RIF .20 -029 1.37 63.92 -000
+1D3 04:2010VF -00 -000 .00 .00 -000
SUM 06:QWAY -30 -040 1.37 51.51 -000
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
100:0007 === === ———m
*# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO SOUTH
| CALIB STANDHYD | Area (ha)= .19
| 07:203 DT= 1.00 | Total Imp(%)= 60.00 Dir. Conn.(%)=  60.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 211 .08
Dep. Storage (mm)= 1.00 5.00
Average Slope )= 5.00 1.50
Length (m)= 10.00 10.00
Mannings n = .013 -250
Max.eff.Inten. (mm/hr)= 141.89 61.67
over (min) 1.00 4.00
Storage Coeff. (min)= .34 (i) 4.41 (i)
Unit Hyd. Tpeak (min)= 1.00 4.00
Unit Hyd. peak (cms)= 1.61 .26
*TOTALS*
PEAK FLOW (cms)= .04 .01 054 (1ii)
TIME TO PEAK (hrs)= 1.27 1.37 1.333
RUNOFF VOLUME (mm)= 66.72 26.69 50.712
TOTAL RAINFALL  (mm)= 67.72 67.72 67.724
RUNOFF COEFFICIENT = -99 -39 -749



1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232

(1) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

100 2 0008 = = = = = = = = e

*#AREA CHECK

| ADD HYD (CHECK ) | ID: NHYD AREA QPEAK  TPEAK  R.V. DWF
———————————————————————— (ha) (cms) (hrs) (mm) (cms)
ID1 06:QWAY -30 -040 1.37 51.51 -000
+1D2 07:203 .19 .054 1.33 50.71 -000
SUM 08:CHECK -49 -091 1.33 51.20 -000

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

100:0009
* RUN RE

100:0002

MAINING DESIGN STORMS (City of Burlington 4-hour duration 5 TO 100-YR)

FINISH

*x *x *x *x *x *x **x *x

WARNINGS /7 ERRORS / NOTES

Simulation ended on 2019-11-19

at 15:58:13




DESIGN PARAMETERS

Min Velocity: 0.75 m/s
—
l-h MTE Project No. 46037-100 CITY OF BURLINGTON Max Velocity: 4 mls Initial Tc = 10 min
'e Sheet No. 1 STORM SEWER DESIGN Manning's "n" 0.013 Pipe capacity limit = 85%
Checked by: 2294-2300 QUEEN SWAY TOWNHOUSES 100 Year Storm
Designed by: RDZ i= L a= 1114.202
Date: October 9, 2019 (T+B)C b= 5
C= 0.761
TIME PEAK PIPE
AREA STREET FROM TO AREA RUNOFF AxC CUMMUL OF RAIN FLOW SIZE SLOPE | LENGTH | CAPACITY [ VELOCITY TIME % Pipe
No. NAME MH MH A COEFF AxC CONCEN [ INTENSITY "Q" IN PIPE FULL REMARKS
(ha.) "C" (min.) (mm/hr) (m®/sec) (mm) (%) (m) (m®/sec) (m/sec) (min.)
MH9 CBMH8 0.00 0.00 0.00 0.00 10.0000 141.8922 0.0000 675 0.5 12.9 0.5941 1.6610 0.12944 0.00
1 CBMHS CBMH6 0.06 0.90 0.06 0.06 10.1294 140.9674 0.0227 600 0.5 21.6 0.4340 1.5356 0.23444 5.24
MH7 CBMH6 0.00 0.00 0.00 0.00 10.0000 141.8922 0.0000 600 0.5 13.7 0.4340 1.5356 0.14870 0.00
2 CBMH6 CBMH5 0.04 0.90 0.04 0.09 10.3639 139.3275 0.0365 600 0.5 21.8 0.4340 1.5356 0.23661 8.41
3 CBMH5 MH2 0.05 0.90 0.05 0.14 10.6005 137.7164 0.0534 600 0.5 10.0 0.4340 1.5356 0.10854 12.32
MH4 CBMH3 0.00 0.00 0.00 0.00 10.0000 141.8922 0.0000 675 0.5 10.8 0.5941 1.6610 0.10837 0.00
4 CBMH3 MH2 0.05 0.90 0.05 0.05 10.1084 141.1170 0.0188 600 0.5 21.2 0.4340 1.5356 0.23010 4.34
MH2 MH1 0.00 0.00 0.00 0.19 10.7090 136.9917 0.0290 375 0.5 8.4 0.1239 1.1225 0.12472 23.40 Peak Flow from Orifice
5 CB1l.1 MH1 0.04 0.34 0.01 0.01 10.0000 141.8922 0.0054 250 0.5 20.8 0.0420 0.8566 0.40468 12.86
6 CB2.1 MH1 0.06 0.24 0.01 0.01 10.0000 141.8922 0.0057 250 0.5 31.5 0.0420 0.8566 0.61286 13.61
MH1 Queensway 0.00 0.00 0.00 0.21 10.8338 136.1698 0.0401 400 0.5 25.4 0.1472 1.1719 0.36125 27.26
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Residential Peaking
25 3-storey townhouses Factors:
2294 Queensway Road Avg. Day 1.0
MTE Project #: 46037-100 Max. Day 2.25
Date: 11/06//2019 Peak Hour 4.0
Water Demand Calculations
Final Demand
Population Avg Day Max Day Peak Hour
Location Site Area | Density Population Demand Demand Demand Demand
(ha) (ppha) (persons) (L/s) Qavg (L/s) |Qmax.day (L/s] Qpeak (L/s)
Residential
25 Townhouse dwellings 04 135.0 54 0.172 0.172 0.387 0.688
Sub Total 54 0.172 0.172 0.387 0.688
Totals 0.172 0.387 0.688
Max Day +
Water Demand * Fire Flow
Demand

Average Residential Daily Demands

275 L/d/person
0.0032 L/s/person

Fire Flow *

Fire Flow

200 L/s

Qmax.day+fire

200.39 L/s

Note 1: Peaking factors based on Halton Region Design Guidelines

Note 2: Residential Population Density based on OBC 3.1.17.1.1(c)(i)

Note 3: Water Demands based on Halton Region Design Guidelines

Note 4: Fire flows calculated using FUS (1999) guidelines - See attached worksheet

=
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More Than Engineering
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25 3-storey townhouses

2294 Queensway Road
MTE Project #: 46037-100
DATE 8/2/2019

FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection” (Fire Underwriters Survey, 1999).

An estimate of the fire flow required is given by the following formula:

F=220C+/A

where:

A=

the required fire flow in litres per minute

coefficient related to the type of construction
= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components, masonry or metal walls)

= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

Total floor area in square metres

Adjustments to the calculated fire flow can be made based on occupancy, sprinkler protection and exposure to other structures. The table below summarizes
the adjustments made to the basic fire flow demand.

@) @) [©)] @ Final Adjusted
Area "A" A c® Fire Flow "F" Occupancy Sprinkler Exposure Fire Flow
Building Adi i i
2 . o ljusted Fire o Adjustment o Adjustment . Rounded(
(m?) (/min) s) % Flow (L/min) % (Umin) % (Lmin) Lmim) 4 miny | )
Block 1 915.4 15 10,000 166.7 -15 8,500 0 0 40 3,400 11,900 12,000 200
Block 2 758.8 15 9,000 150.0 -15 7,650 0 0 40 3,060 10,710 11,000 183
Block 3 910.4 15 10,000 166.7 -15 8,500 0 0 30 2,550 11,050 11,000 183
Block 4 1,152 15 11,000 1833 -15 9,350 -40 -3,740 35 3,273 8,883 9,000 150
Note *: Area "A" represents the Gross Floor Area as indicated on the unit matrix.
Note ®: Construction type confirmed by the Architect
(2) Occupanc (3) Sprinkler (4) Exposure Block 1
Non-Combustible -25% 40% credit for adequately designed system per 0to3m 25% N
Limited Combustible -15% NFPA 13. Additional 10% if water supply 3.1to 10m 20% Calculate for all S
Combustible No charge standard for both the system and fire department 10.1 to 20m 15% sides. Maximum E
Free Burning 15% hose lines. 20.1 to 30m 10% charge shall not w
Rapid Burning 25% 30.1 to 45m 5% exceed 75%
Block 2 Block 3
N 12m 25 N
s >45m 0 S
E >45m 0 E
w 12.04 15 w
TOTAL 40

>45m

25m

8.3m

15.6m
TOTAL

12.77m
42.30m
12.04m
>45m
TOTAL

20
15
40
15
15

30

Block 4

smoz

>45m
12.77m
15.6m
14.2m
TOTAL

15
10
10

35



25 3-storey townhouses
FIRE FLOW ANALYSIS

QOMTE
2294 Queensway Road )

More Than Engineering

(=

Project Number: 46037-100

Date: 8/20/2019
Design By: SAH
File: Q:\46037\100\WTM\46037-100 - Water Calculations.xIsx

CALCULATION OF RESIDUAL PRESSURE AT 2294 QUEENSWAY DRIVE

1. Boundary Conditions (Based on Fire Flow Test Results):

Metric Imperial
PO - Starting Pressure 31.65 m 45.0 psi (atQ=0)
P1 - Pressure at Q1 26.02 m 37.0 psi (at Q = 1838 USGPM)
Q1 - From Fire Flow Test 6958 L/min 1838 U.S. gal/min
Q2 - Required Flow 12023 L/min 3176 U.S. gal/min
P-loss 1 5.63 m 8 psi
P-loss 2 1549 m 22 psi
P2 - Residual Pressure 16.15 m 23 psi
[ANALYSIS SUMMARY |
Residual Pressure after Losses 16.15 m

158 kPa 23.0 psi PASS
Allowabale Residual Pressure 140 kPa 20.3 psi |
2. Friction Losses Through Water Service (DOMESTIC FLOW ONLY):
Hazen-Williams Equation Metric Imperial
Chw = Pipe Friction Factor 100 100
k = conversion factor 10.675 4.727
n = constant 1.852 1.852
m = constant 4.8704 4.8704
Q = Domestic Flow 23 L/min
Q = Flow 0.00039 m%/s 3176 U.S. gal/min
d= Pipe Diameter 150 mm 5.91 in
0.15 m
p = Loss/Length 0.0000 m/m 0.0000 psi/ft
Length 80 m 262 ft
Loss 0.00 m 0.0 psi
0 kPa

3. Friction Losses Through Apurtenances:

Apurtenances Number K Velocity Head Loss Total Loss
m/s m m psi
Tapping Sleeve & Valve 1 0.12 0.022 0.000 0.000 0.000
150mm Tee (branch) 2 0.9 0.022 0.000 0.000 0.000
Total Minor Losses 0.000 0.000

4. Elevation - Elevational differences

Metric Imperial
Elevation at Boundary (connection) 1025 m 336 ft
Elevation at FFE 103 m 338 ft
Elevation Difference = Loss/Gain 0.5 m 0.7 psi

[ANALYSIS SUMMARY
Total Losses 0.501 m

4.91 kPa 0.7 psi
Residual Pressure after Losses 15.65 m

154 kPa 22.3 psi PASS

[Allowabale Residual Pressure 140 kPa 20.3 psi |




BASE HYDRANT PRESSURE (PSIG)

TEST HYDRANT FLOW (USGPM)

o, of Ports Open Pert D, (in) Pitet Reading {psic) Pitok Conversion {usapm) Residual Pressure (psio)
1 250 m 1034 a2
2 250 . 3030 1838 3
3 250
4 2,50
THEORETICAL FLOW &) 20psi 3250 |

7104 Canborough Road, Dunnville, ON N1A 2W1

Test Date 22 July 2019
Test Time 09:00arm
Fipe Diameter (in) 2
Stalic Pressure (psig) 45
Seoondary Vahe Position Ho Accessble
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25 3-storey townhouses
2294 Queensway Road
MTE Project #: 46037
Date: 11/06/2019

Sanitary Demand Calculations

L

SMTE

More Than Engineering

Residential Total (Residential + Commercial + Restaurant)
, | Population ) Total Average|Total Peaked| Total Peaked Demand
. Area .3 | Population] Demand o
Location Density Demand Demand + Infiltration
(ha) (pph) (persons) (L/s) (L/s) (L/s) (L/s)
Existing
Single 0.4 54.0 22 0.069 0.069 0.301
Sub Total 0.4 54.0 22 0.069 0.069 0.301 0.42
Proposed
26 Townhouse dwellings 0.4 135 54 0.172 0.172 0.741
Total 54 0.172 0.172 0.741 0.86
Sanitary Demand Note 1: Area based on existing topographic survey and proposed site plan
Residential Daily Demands 4 275 L/calday Note 2: Unit count based on unit type analysis provided by Architect
0.0032_ L/calsec Note 3: Population Density based on Halton Region Design Standards (existing) and OBC 3.1.17.1.1ci (proposed) since more
Harmon PF ® (Ex. Dwellings) 4.38 conservative than Halton Region Design Standards
Harmon PF ® (Prop. Residential) 4.31 Note 4: Residential Demand based on Halton Region Design Standards
Site Area 0.402 ha Note 5: Harmon Peaking Factor = 1 + (14/(4+(P/1000)*)), 5.0 max (modified 0.8PF for commercial)
Infiltration Allowance * 0.286 Lis/ha Note 6: Commercial Space Demand based on Halton Region Design Standards
0.115 L/s Note 7: Infiltration allowance based on Halton Region Design Standards
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SEWER CROSSING CHART
‘L)(fvlﬁnain minimum 0.15m vertical clearance between all watermains above sewers and 0.5m vertical clearance below sewers. Where
vatermain is deflected, ensure 1.7m cover is achieved or watermain is insulated.
P) Maintain vertical clearance at all other crossings.
- B) Existing and proposed watermain depths are approximate only. Notify Design Engineer of any discrepancies.
1) Existing elevations of watermain, sanitary sewer, gas line, hydro, and bell duct referenced from locates survey completed by A.J. Clarke
K Associates dated October 16, 2019.
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EX. BELL - STORM SEWER
PROP. INV=103.50
> EX. OBV=103.21
EX. GAS -
PROP.
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(DROP CURB)

FLOW CONTROL ROOF DRAIN

ZURN MODEL Z105* SINGLE NOTCH
(8.95 Ipm/cm OF HEAD)
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X REMOVALS

TREE PROTECTION FENCE
(SEE LANDSCAPE PLAN)
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NOTE:
INSTALLATION OF FRENCH DRAIN SOAK—-AWAY

PIT AT DIRECTION OF ENGINEER. RETAINING
WALL SUB—DRAINS TO BE CONNECTED TO

FLOW FRENCH DRAINS

0.15m

1.0m MIN. TRENCH

0.85m MIN. STONE

1.0m MIN. TRENCH

FRENCH—DRAIN SOAK—AWAY PIT DETAIL

MAN DOOR/OVERHEAD DOOR

CONCRETE CURB

RETAINING WALL

OVERLAND FLOW ROUTE
(MAJOR STORM)

125mm¢ SANITARY SERVICE
— 25mm¢@ WATER SERVICE

WATER METER SERVICE

SHALLOW PIPE INSULATION
(SEE DETAIL)

| PEA GRAVEL

L~ (OVERLAPPED)

N— 19mm® CLEAR STONE

SITE BENCHMARK

CITY OF BURLINGTON BENCHMARK NO. 399, BRASS PLAQUE ON

ELEV. =104.825m

A CONCRETE HEAD WALL ON THE SOUTH SIDE OF QUEENSWAY

DRIVE BETWEEN NO. 2374 AND NO. 2384 QUEENSWAY. PLAQUE
IS LOCATED 0.3m NORTHEASTERLY OF THE SOUTHWEST CORNER
AND 0.1'm BELOW THE TOP OF HEAD WALL.

NOTE TO CONTRACTOR :

DO NOT SCALE DRAWINGS.

CONTRACTORS MUST CHECK AND VERIFY ALL DIMENSIONS
AND REPORT ANY DISCREPANCIES TO THE ENGINEER BEFORE
PROCEEDING WITH THE WORK.

ALL DRAWINGS REMAIN THE PROPERTY OF THE ENGINEER
AND SHALL NOT BE REPRODUCED OR REUSED WITHOUT THE

ENGINEER’S WRITTEN PERMISSION.

THE OWNER/ARCHITECT/CONTRACTOR IS ADVISED THAT

M.T.E. CONSULTANTS INC. CANNOT CERTIFY ANY COMPONENT
OF THE SITE WORKS NOT INSPECTED DURING CONSTRUCTION.
IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO
NOTIFY M.T.E. CONSULTANTS INC. PRIOR TO COMMENCEMENT
OF CONSTRUCTION TO ARRANGE FOR INSPECTION.

7
@

FLOW

FILTER FABRIC

150mm @ "BIG O

OX — PERFORATED DRAINAGE PIPE

PAVEMENT STRUCTURE (ASPHALT AND/OR GRANULAR), OR
/_ SELECT NATIVE MATERIAL AND TOPSOIL, AS SPECIFIED ON

DRAWINGS

AN

UNLESS INDICATED IN DETAIL

SEWER PIPE INSULATION DETAIL

N.T.S.

FOR SEWER PIPES HAVING LESS THAN 1400mm
COVER AND MINIMUM 615mm COVER

GRANULAR ‘A’ BEDDING & BACK FILL BELOW AND ABOVE PIPE
AND INSULATION BOARD, COMPACTED TO MINIMUM 95% SPMDD

RIGID EPS—INSULATION BOARD PER SPECIFICATION NOTES
(MINIMUM R10—THICKNESS, TYPICALLY 50—65mm)

NOTE: TRENCH SIDE—-SLOPES IN AREAS OF PIPE INSULATION TO
BE MAXIMUM 1:1 SLOPE, NO VERTICAL SECTIONS ALLOWED

N.T.S.

NATIVE SOILS — WHERE NATIVE SOIL IS SOFT AND/OR OF ORGANIC
CONTENT, REMOVE TO DEPTH OF SUITABLE SOILS AND REPLACE
WITH GRANULAR-B2 MATERIAL COMPACTED TO 95% SPMDD, OR

CONSTRUCT IN ACCORDANCE WITH WRITTEN DIRECTION FROM
GEOTECHNICAL CONSULTANT
FROST DEPTH — PROTECT SOIL ZONE UNDER PIPE FROM FREEZING

REFER TO OPSD 3400.011 FOR SPECIFIC LOCAL FROST DEPTH
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mm .5% 5% _ _A AND REPORT ANY DISCREPANCIES TO THE ENGINEER BEFORE
103 } ; \{z— INV=102.95 103 |<_( <>( / \ 25.4m—400mm¢ STM © 05 | NV =102.96 <>( PROCEEDING WITH THE WORK.
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CITY OF BURLINGTON BENCHMARK NO. 399, BRASS PLAQUE ON
A CONCRETE HEAD WALL ON THE SOUTH SIDE OF QUEENSWAY
DRIVE BETWEEN NO. 2374 AND NO. 2384 QUEENSWAY. PLAQUE
IS LOCATED 0.3m NORTHEASTERLY OF THE SOUTHWEST CORNER
AND 0.1'm BELOW THE TOP OF HEAD WALL.

NOTE TO CONTRACTOR :

DO NOT SCALE DRAWINGS.

CONTRACTORS MUST CHECK AND VERIFY ALL DIMENSIONS
AND REPORT ANY DISCREPANCIES TO THE ENGINEER BEFORE

PROCEEDING WITH THE WORK.

ALL DRAWINGS REMAIN THE PROPERTY OF THE ENGINEER
AND SHALL NOT BE REPRODUCED OR REUSED WITHOUT THE

ENGINEER’S WRITTEN PERMISSION.

THE OWNER/ARCHITECT/CONTRACTOR IS ADVISED THAT
M.T.E. CONSULTANTS INC. CANNOT CERTIFY ANY COMPONENT

OF THE SITE WORKS NOT INSPECTED DURING CONSTRUCTION.
IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR TO
NOTIFY M.T.E. CONSULTANTS INC. PRIOR TO COMMENCEMENT
OF CONSTRUCTION TO ARRANGE FOR INSPECTION.
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CLIENT

WAGGY INC.

69 MARKLAND STREET HAMILTON, ON

PROJECT

2294-2300 QUEENSWAY DRIVE
NEW TOWNHOUSE DEVELOPMENT

2294-2300 QUEENSWAY DRIVE BURLINGTON, ON
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