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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. (Crozier) was retained by Dymon Group of Companies (Dymon) to
prepare a Functional Servicing and Stormwater Management Report in support of a Zoning By-Law
Amendment (ZBA) and Site Plan Application (SPA) for the proposed multi-storey commerciall
self-storage development at 6333 Hurontario Street (the Site) in the City of Mississauga (City). This
report outlines the proposed functional servicing and stormwater management plan for the Site
according to the requirements of the Province, Region, and the City. The following reports, design
criteria, and as-constructed drawings were referenced during the preparation of this report:

e Provincial

o Ministry of Transportation (MTO) Highway Corridor Management Controlled Areas
under the Public Transportation and Highway Improvement Act

e Regional

o Region of Peel 2020 Water and Wastewater Master Plan for the Lake-based Systems
(study completion June 2020)

o Public Works Design, Specifications, and Procedures Manual, Linear Infrastructure,
Watermain Design Criteria revised June 2010

o Public Works Design, Specifications, and Procedures Manual, Linear Infrastructure,
Sanitary Sewer Design Criteria modified March 2017

e Municipal:
o Transportation and Works Development Requirements Manual dated August 2020

o Drawing D1: Storm Design Areas showing our Site as part of the World Drive
(formerly Beckett Drive) drainage area dated December 1997

e As-constructed drawings:
o 24724-D: servicing along World Drive dated December 1997

o 24725-D: servicing along World Drive including easement information dated
December 1997

o 56841-D: servicing along Capstone Drive including stormwater information along
Hurontario Street southwest of the Site dated October 2004

o CF-40758: site plan and services for 100 World Drive (formerly Beckett Drive)
dated July 1999

C.F. Crozier & Associates Inc. Page 1 of 11
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1.1 Project Background

The Site covers an area of approximately 0.80 hectares (ha) and is located north of the Highway 401
and Hurontario Street intersection. The Site currently consist of a one-storey stucco dwelling and
unpaved parking areas for frailers and shipping containers. The Site is bounded by a commercial
development to the north, Hurontario Street to the west, industrial buildings to the east, and a
Ministry of Ontario property to the south. The Site is currently accessed from Hurontario Street via

an MTO access road (approximately 0.20 ha).

1.2 Proposed Development

The Site is proposed to permit commercial uses based on the site plan provided by Globall
Architect Inc. dated May 39, 2023. The Site is proposed to consist of one 7-storey commercial self-
storage building with office areq, storage areas and provide at grade parking and two
underground parking levels. The proposed building has an approximate gross floor area

(GFA) 29,054.4 m2. The Site has two vehicular access poinfts.

Vehicular access to the Site is proposed to connect to Hurontario Street along the southern
boundary of the Site. A secondary vehicular entrance is proposed fo connect to the MTO lands
located at the south-east corner of the Site.

1.3 Easement Overview

The Site is subject to a public servicing easement based on the site Topographic survey prepared
by Speight, Van Nostrand & Gibson Limited dated February 4, 2020. The easement is located within
the adjacent commercial property to the west and is registered as PRB2478010 and its parts of 1-4
on 43R-35347. This easement was set in place to provide driveway access to the Site. This easement
is required to be fransferred to the owner and a private servicing easement will be required prior to
issuance of the Region of Peels servicing permit. The easement which is proposed to be used to
provide the Site Servicing connection to World Drive is shown on Drawing C102.

2.0 WATER SERVICING

The Region of Peel is responsible for the operation and maintenance of the public water system in
the City of Mississauga, and any local system connecting to this public system.

2.1 Existing Water Servicing

According to as-constructed drawings, an existing concrete pressure pipe (CPP) 400 mm diameter
watermain is located on the north side of World Drive. Existing developments near the Site along
World Drive are serviced via 250 mm water connections to the existing 400 mm diameter watermain.
There are two existing fire hydrants on the north side of World Drive. The first hydrant is 60 m east of
Hurontario Street, and the second is 230 m east of Hurontario Street. The existing one-storey stucco
dwelling is assumed to be of commercial land use based on the surrounding trucking activities. Refer
to Drawing C102 for the locations of the existing regional water infrastructure surrounding the Site.

C.F. Crozier & Associates Inc. Page 2 of 11
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2.2 Water Design Demand

Region of Peel Watermain Design Criteria was referenced to calculate water demands for the Site.
An average water demand of 300 L/capita/day was used in conjunction with a population density
of 50 persons/ha for commercial sites. Refer to Table 1 below for a summary of the Site's water
domestic water demand.

An average daily demand of 300 L/capita/day was used for an ‘Industrial, Commercial, and
Institutional’ development to determine the domestic water demand for the existing and proposed
conditions. A summary of the results is presented in Table 1, with detailed water design demand
calculations provided in Appendix A.

Table 1: Existing and Proposed Domestic Water Demand

Average Daily Maximum Daily Peak Hourly
Demand Demand Demand
(L/s) (L/s) (L/s)
Existing Water Demand 0.14 0.19 0.42
Proposed Water Demand 0.18 0.25 0.53
Increase in Water Demand 0.04 0.06 0.11

As shown in Table 1, the peak hourly water demand for the proposed development was
estimated to be 0.53 L/s, representing an increase of 0.11 L/s from existing conditions.

23 Fire Flow Demand

The Fire Underwriters Survey (FUS) method was used to complete the fire flow demand analysis
for the Site. Flow requirements were calculated based on non-combustible consfruction and
considered the area of the largest floor plus 25% of each of the two immediately adjoining
floors, which was estimated fo be 6,837 m2, as calculated based on Levels 2, 3, and 4 from the
Site Plan statistics prepared by Global Architect Inc. dated May 03, 2023. The proposed building
is assumed to be of combustible fire hazard and will be designed to have an automatic
sprinkler system. Exposure charges were included in the calculations to account for various
existing buildings in proximity to the Site. The proposed development requires a fire flow of
approximately 200.0 L/s for a duration of 2.5 hours per the FUS calculations, refer to Appendix B
for the detailed calculations.

A hydrant flow test was performed by Watermark on October 22, 2020, on the existing 400 mm
diameter watermain located on World Drive. Based on the hydrant flow test at a minimum
operation pressure of 20 psi the existing watermain has an available flow of 5,063 USGMP (319.4 L/s)
which is above the required fire flow and maximum day demand per the fire flow analysis. As such,
there is sufficient pressure and flow from the existing municipal water system to satisfy the Site’s fire
flow as per the FUS requirement. Refer to Appendix A for the fire flow analysis prepared by
Watermark for the supporting hydrant flow test results.

Note that the FUS value is a conservative estimate to assess the capacity of the municipal
water supply system to provide fire protection for the Site. The Mechanical Engineer for this
development will complete the required analyses for building fire protection and the Architect
will design fire separation methods per the determined fire flow rate to meet municipally
available flows and pressures.

C.F. Crozier & Associates Inc. Page 3 of 11
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24 Proposed Water Servicing

The proposed water servicing strategy for this Site proposes to utilize the adjacent access easement
through the adjacent lands to the west. Prior to development, the public easement will be released,
and a private easement will be created to accommodate water servicing infrastructure to the Site
among other services and utilities through a Servicing Agreement Application.

Water is proposed to be sourced through a new 150 mm water main connection to the

existing 400 mm diameter CPP watermain on the north side of World Drive, per Region standards.
The proposed 150 mm diameter watermain will split info a 150 mm fire line and a 100 mm domestic
line at the site’s property line. A valve chamber is proposed to be installed at the World Drive
property line, on the south side of the existing hydro easement. The 100 mm domestic line will
subsequently connect into the Mechanical Room of the self-storage building. Internal building water
servicing will be installed per Mechanical details and specifications. Fire hydrants are proposed
around the Site to provide adequate hydrant coverage in accordance with the City of Mississauga
requirements. Refer to Drawing C102 for the proposed water servicing plan.

3.0 SANITARY SERVICING

The City of Mississauga is serviced by a network of local and trunk sanitary sewers. The Region of Peel
is responsible for the operation and maintenance of the public sewage collection and treatment
systems in the City of Mississauga, and any local sewage system that connects o this public system.

3.1 Existing Sanitary Servicing

According to as-constructed drawings, an existing 250 mm sanitary sewer is located along the
centreline of World Drive. This 250 mm sanitary sewer is plugged at its intersection with Hurontario
Street and sanitary flows are conveyed northeast towards Edwards Boulevard at a slope of 0.50% at
an approximate depth of 5 m below grade. Sanitary flows are subsequently conveyed northeast
towards the combined frunk sewer along Etobicoke Creek and, ultimately, the G.E. Booth
Wastewater Treatment Plant for treatment. Refer to Drawing C102 for further details on the location
of the existing sanitary sewer near the Site.

3.2 Sanitary Design Flow

To estimate the sanitary design flows from the proposed development, the Region of Peel Design
Standards were referenced. A unit sewage flow of 302.8 L/capita/day was used in conjunction with
a population density of 50 persons/ha for commercial sites. Refer to Table 2 for a summary of the
Site’s sanitary design flow.

Table 2: Existing and Proposed Sanitary Design Flows
Average Flow Peak Flow Infiliration Flow Total Peak Flow

(L/s) (L/s) (L/s) (L/s)

Existing Sanitary 0.14 061 0.16 0.77
Design Flow ' ) ) )

Proposed Sanitary 0.18 0.77 0.20 0.97
Design Flow ’ ) ) )

Increase in Sanitary 0.04 0.16 0.04 0.20

Design Flow
C.F. Crozier & Associates Inc. Page 4 of 11
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As shown in Table 2, the total peak sanitary flow for the Site was estimated to be 0.97 L/s,
representing an increase of approximately 0.20 L/s from existing condifions.

3.3 Proposed Sanitary Servicing

It is proposed that the Site is serviced by 200 mm diameter PVC sanitary sewer, and a sanitary
property line manhole at the connection to World Drive through the easement within the adjacent
lands to the west. From the easement limits to the site’s property line, a manhole and a 200 mm PVC
sanitary sewer is proposed to collect and convey sanitary flows to World Drive.

The existing 250 mm sanitary sewer is sloped at approximately 0.5% downstream of the proposed
connection location, which yields a capacity of approximately 44 L/s. A total peak flow of 0.97 L/s
as listed in Table 2 represents approximately 2% of the pipe's total capacity. The internal building
sanitary servicing will be installed per Mechanical details and specifications. The proposed sanitary
sewer system is shown in Drawing C102.

4.0 STORM DRAINAGE

4.1 Existing Drainage

The existing minor and major system within the Site are conveyed overland westerly towards
the MTO Patrol Yard. An existing swale along the western property line conveys flows south into
an existing MTO culvert, ultimately conveyed into the MTO drainage system.

An existing ditch inlet catch basin is located within the MTO Patrol Yard near the south-west limits
of the site collecting external flows from the landscaped area of the adjacent public property. This
ditch inlet is assumed to be connected to the existing 375 mm diameter storm sewer within the
Hurontario right-of-way.

The maijor system surrounding the subject site conveys flows towards the Hurontario and World Drive
rights-of-way. An overland flow route conveys the adjacent commercial development’'s major
system through the site’s northern shared property line and ultimately fravels south tfowards the MTO
drainage system.

Site topography is generally uniform falling in a westerly direction, with an average slope of 2.0%.
Most of the site area consists of a gravel entrance, an existing commercial building, and
landscaped areas. A depiction of the existing drainage conditions presented in Figure 1.

4.2 Proposed Drainage

The proposed grading and stormwater management system for the Site has been designed in
accordance with the City of Mississauga’s Storm Design Criteria, MTO drainage requirements and
with reference to the overall stormwater catchment drawing (Storm Design Areas — D1) prepared by
Winter Associates dated July 1998. Refer to Appendix C for the overall stormwater Catchment Plan
provided by the City of Mississauga. Proposed drainage condifions and major drainage areas are
illustrated

in Figure 2.

Most of the site’s minor and major flows (Catchment 201) will be collected by catchbasins,
catchbasin manholes and two trench drains located at the site entrances. Collected stormwater is
then conveyed through an internal storm sewer system and discharged to the existing municipal
storm sewers on World Drive through the easement within the adjacent property to the west.

C.F. Crozier & Associates Inc. Page 5of 11
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The proposed on-site storm sewer system will be designed to collect, control and convey runoff from
all storms up to and including the 100-year storm. The emergency overland route will direct
stormwater to the Hurontario Street right-of-way, as is the case under pre-development conditfions.
The external drainage entering the Site is proposed to be maintained and the existing ditch-inlet
catch basin connected to Hurontario will maintain the existing external drainage pattern. In
accordance with the MTO, no infiltration measures are allowed within their control zone, as such,
the external flow entering the Site will maintain its pre-development condition. Details of the
proposed storm sewer system are provided on Drawing C102 and storm sewer sizing calculations are
provided in Appendix C. Refer to Figure 2 and Figure 3 for the Site under post-development
drainage conditions illustrating the minor and major drainage patterns.

5.0 GROUNDWATER DRAINAGE CONDITIONS

A Hydrogeological Investigation was prepared by Fisher Engineering dated November 4, 2022,
which assess the sub-surface conditions in support the Site’s development.

5.1 Short-Term Construction Ground Water Dewatering

The maximum short-term dewatering estimate is 135.5 m3/day (including precipitation rate and
a factor of safety), as summarized in Table 3 below.

Table 3: Construction Dewatering Summary

Construction Dewatering

Estimated MAX Construction Dewatering Rate 135.5 m3/day (1.57 L/s)

5.2 Permanent Ground Water Dewatering

The maximum permanent dewatering estimate is 48.7 m3/day (including a factor of safety), as
summarized in Table 4 below.

Table 4: Permanent Dewatering Summary

Permanent Dewatering

Estimated MAX Permanent Dewatering Rate 48.7 m3/day (0.56 L/s)

53 Groundwater Quality

The Investigation concludes that the groundwater samples indicate that the quality of groundwater
does not meet the Peel Storm Sewer By-Law and is required to be treated prior to discharging into
the existing system. An internal treatment unit will be designed to treat the groundwater prior to
discharging into the on-site stormwater management system.

C.F. Crozier & Associates Inc. Page 6 of 11
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6.0 STORMWATER MANAGEMENT

Stormwater management design criteria was established through a detailed review of the City of
Mississauga Development Requirements Manual. The stormwater management criteria include:

Quantity Control

City of Mississauga: Control 100-year post-development peak flows to the 10-year storm
sewer design capacity as per the overall Stormwater Drainage Plan (Storm Drainage Areas — D1)
dated 1998, prepared by Winter Associates.

Little Etobicoke Creek: Post to Pre-Control for the 2 through 100-year storm events using the unit flow
release rate as per Table é: Efobicoke Creek Unit Flows of the City of Mississauga Section 8 — Storm
Drainage Design Requirements.

MTO: Post development to Pre-development quantity control is required and no unconventional
stormwarter measures are permiftted (rooftop storage and underground storage such as plastic
chambers and infiltration systems)

Quality Control

Quality Conftrol: 80% Total Suspended Solids (TSS) removal on an annual loading basis of the
stormwater runoff leaving the development per the MECP Enhanced Water Quality Control Criteria.

Water Balance

Retain first 5 mm of rainfall across the Site.
6.1 Stormwater Quantity Control

The Rational Method was used to calculate pre- and post-development flow rates where the
Modified Rational Method was used to determine the storage requirements necessary to meet the
design objective (Little Etobicoke Creek). City of Mississauga Intensity-Duration-Frequency (IDF)
Parameters and Unit Flow rates as prescribed by the City of Mississauga Storm Drainage Design
requirements was used to evaluate the 2 through 100-year storm events. To account for the increase
in runoff due to of the saturation of the soils, runoff coefficient adjustment factors were used for the
higher frequency design storms (25,50, and 100-year) according to the City of Mississauga criteria.
Table 5 summarizes the parameters used and the resulting site target release rate.

Table 5: Target Release Rate (Unit Flows)

Storm Unit Flow Rate Area Target Release Rate Target Release Rate
(m3/s/hal) (ha) (m3/s) (L/s)
2-year 0.03575 0.036 35.79
5-year 0.04746 0.048 47.51
10-year 0.05546 100 0.056 55.52
25-year 0.06559 0.066 65.66
50-year 0.07315 0.073 73.23
100-year 0.08075 0.081 80.84

C.F. Crozier & Associates Inc. Page 7 of 11
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To confrol the 2-year through 100-year storm events, an underground concrete stormwater tank
(Cupolex) is proposed to provide the required detention volume. Refer to Appendix C for the sealed
shop drawings of the selected underground Stormwater Tank provided by Cupolex. A 140 mm
orifice tube downstream of the proposed detention tank is proposed to restrict stormwater flows to
meet the target flow rates referenced above. The maximum permeant dewatering rate for the
building was included in the analysis and sufficient storage was provided to account for this
additional drainage to the existing storm system. Refer to Table 6 for a summary of the controlled
and uncontrolled 2-year through 100-year peak flows and the required and provided storage
volume.

Table é: Post-Development Flow Rates and Required Storage Volumes

Target Ground Post-Development Post-Development Storage Storage

Storm Release Water Controlled Flow Rate Uncontrolled Flow Volume Volume

Rate Discharge (Catchment 201) Rate (Catchment 202) | Required | Provided

(L/s) (L/s) (L/s) (L/s) (m?) (m3)

2-year 35.79 34.93 0.26 93.41 100.77
5-year 47.51 41.54 0.34 133.40 136.33
10-year 55.52 0.56 48.18 0.42 169.30 195.61
25-year 65.66 ' 54.00 0.54 226.08 254.88
50-year 73.23 56.69 0.65 295.36 299.34
100-year 80.84 61.71 0.75 351.18 355.31

Based on the Modified Ratfional Method, a total of 351.39 m3 of storage is required for the 100-year
storm event and 355.31 m? of storage is provided; therefore, the stormwater quantity volume
requirement is achieved. Refer to Appendix C for the detailed stormwater management
calculations and a summary of the 2 through 100-year storage design summarized within the Stage
Storage Discharge relationship.

6.2 Water Balance

The water balance objective for the Site is to provide a 5 mm retention across the site area. A total
retention volume requirement of 50.1 m3 is required. The proposed stormwater management tank
has been designed to provide a dead storage sump area below the active storage outlet to
provide a total retention volume of 56.3 m3. Irrigation calculations provided by MHBC Landscape
conclude that the site irrigation demand over a 72-hour period of 57.0 m3. The supporting water
balance design calculations can be found in Appendix C.

6.3 Stormwater Quality Control

Stormwater quality conftrol for the Site will be accomplished by a Hydro International Up-Flo Filter
freatment unit. The Up-Flo filter has been sized to provide a net annual water quality TSS removal
rate of 81%. Conftrolled drainage from Catchment 201 will discharge through the proposed
stormwater freatment unit located downstream of the stormwater management tank.

Refer to Appendix C for the stormwater quality control detailed calculations and Drawing C102
for details.

C.F. Crozier & Associates Inc. Page 8 of 11
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6.4 Underground Storage Facilities

6.4.1 Access

Maintenance can be provided through the manhole that is connected to the upstream end of
underground chamber. An inspection port is also included to provide easy access to the system
from the surface, eliminating the need for entry during inspections. Detailed design and shop
drawings of the underground storage facilities are provided in Appendix C.

6.4.2 Inspection and Maintenance

Maintenance of the underground storage facilities is performed using the JetVac process. This
process requires the use of a vacuum/JetVac combination truck, which most cleaning service
providers with experience in the maintenance of underground storage facilities have. The
mainfenance truck should ufilize a high-pressure water nozzle to propel itself down in the chambers
while scouring and suspending sediments. This allows for the pollutants to be flushed back into the
manhole for vacuuming. Further, the cleaning service should also remove any sediment, debris and
frash atf the inlet and outlet manholes. Inspection and maintenance of the underground storage
chambers should occur twice in the first year so that sediment accumulation rates can be
monitored. After the first-year inspections may occur annually unless excessive sediment levels are
accumulated during the first year, indicating more frequent inspections and maintenance may

be required. Owners and operators of these systems may refer to the documentation available on
the Cupolex website (https://cupolex.ca/) for additional information or assistance in maintaining
these chambers.

C.F. Crozier & Associates Inc. Page 9 of 11
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7.0 EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION

Erosion and sediment controls will be installed prior to the commencement of any construction
activities and will be maintained until the Site is stabilized or as directed by the Site Engineer and/or
the City of Mississauga. The Erosion & Sediment Control Plan (Drawing C101) identifies the location of
the recommended conftrol features. Conftrols will be inspected after each significant rainfall event
and maintained in proper working condition. The following erosion and sediment controls will be
provided during construction:

Silt Fencing

Silt fencing will be installed on the perimeter of the Site to intercept sheet flow. Additional silt fence
may be added based on field decisions by the Site Engineer and Owner, prior to, during and
following construction.

Rock Mud Mat
A rock mud mat will be installed at the entrance of the construction zone to prevent mud
tracking from the Site onto the surrounding lands and perimeter roadway network. All construction

traffic will be restricted to this access only.

Sediment Conirol Devices

A silt sack will be installed in all existing nearby storm sewer catch basins within the Right-of-Way.
The silt sack will provide sediment control to prevent silt and sediment from entering the stormwater
system.

Interceptor Swale with Rock Check Dam

Interceptor swales utilize the existing drainage features on Site. These conveyance systems
collect and convey runoff to the downstream sediment control pond. The rock check dams are
designed to reduce velocities within the swales to prevent channel erosion.

Temporary Sediment Trap

A temporary sediment trap will be implemented during construction phase to promote settling of
suspended sediment particles and to prevent erosion.

C.F. Crozier & Associates Inc. Page 10 of 11
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6333 Hurontario Street, City of Mississauga

8.0

CONCLUSIONS & RECOMMENDATIONS

Based on the information contained within this summary report, we offer the following conclusions:

1.

Water servicing is proposed via a 150 mm diameter watermain connecting tying into the
existing 400 mm diameter watermain on World Drive through a proposed private easement.

The domestic average day water demand is 0.18 L/s, a maximum day demand of 0.25 L/s,
and a peak hourly demand of 0.53 L/s was estimated for the Site.

A fire flow demand of 200 L/s for 2.5 hours is required. Available fire flow supply was
confirmed through a Hydrant flow test on the existing hydrants along World Drive.

The Site will be serviced by a proposed sanitary sewer connection to the existing 250 mm
diameter sanitary sewer within World Drive through the proposed private easement.

The average daily sanitary flow is 0.18 L/s, a peak flow of 0.77 L/s, and a total peak flow
of 0.97 L/s was estimated for the Site.

Peak flow control for the 2-year to 100-year design storms will be achieved through an
underground stormwater chamber designed by Cupolex complete with a 140 mm orifice
tube and will provide approximately 355.3 m3 of active storage.

Approximately 56 m3 of dead storage is provided within the underground concrete water
re-use chamber for landscaping irrigation purposes.

The water quality requirement of 80% TSS removal from the Site is achieved using a Hydro
International Up-Flo filtration system.

Based on the previously presented information and conclusions, we request consideration for
approval of the Zoning By-Law Amendment from the perspective of servicing and stormwater

Functional Servicing & Stormwater Management Report
May 2023

management.
Respectfully submitted,

C.F. CROZIER & ASSOCIATES INC.

A. D. FARINA
100523860

7 |/

Andrew Farina, P.Eng.
Project Manager

<
'pO

ADF/C]

C.F. CROLZIER & ASSOCIATES INC.

lghal

Igbal Muhammed
Engineering Intern
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PROJECT NO.: 1644-5564 CHECKED BY: ADF UPDATED: 2023-05-11

CONSULTING FNQINEERS

Existing Water Demand Calculations

Site Statistics: Notes & References
q n 2 q Region of Peel Public Works Design, Specifications & Procedures Manual -
el Uz P (i) Felpue e P Lk eaaon Linear Infrasfructure Sanitary Sewer Design Criteria (Revised June 2010}
Commercial 0.80 50 capita/ha 39.9
Total Population: 40
Design Parameters
Average Demand (L/capita/d)
300
Water Demand:
Average Commercial Daily Demand = 12,000 L/day
0.14 L/s
Peaking Factors
Max Day = 1.4
Peak Hour = 3.0
Average Day = 0.14 L/s
Max Day = 0.19 L/s Max Day = Average Day Demand * Max Day
Peak Hour = 0.42 L/s Peak Hour = Average Day Demand * Peak Hour
Summary Table:
Average Daily Water Peak
Municipality Demand o thr/sb)emand Hourly Demand
(L/s) (L/s)
Region of Peel 0.14 0.19 0.42

N:\1600\1644-Dymon Capital Corp\5564 - 6333 Hurontario St\Design\Civil_Water\5564_Water-San-Peel Region.xIsx
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PROJECT: 6333 Hurontario

PROJECT NO.: 1644-5564

CREATED BY: IM DATE: 2020-03-18
CHECKED BY: ADF UPDATED: 2023-05-11

Proposed Water Demand Calculations

Site Statistics:

Land Use Area (ha) Population Density Units Population
Commercial 1.00 50 copita/ha 50.1
(Self-Storage Building) : P :
Total Population: 51
Design Parameters:
Average Demand (L/capita/day)
300
Water Demand:
Average Commercial Daily Demand = 15,300 L/day
0.18 L/s
Peaking Factors
Max Day = 1.4
Peak Hour = 3.0
Average Day = 0.18 L/s
Max Day = 0.25 L/s
Peak Hour = 0.53 L/s
Summary Table:
Average Daily Water Peak
Municipality Demand X D(:Z/I:)emund Hourly Demand
(L/s) (L/s)
Region of Peel 0.18 0.25 0.53

Notes & References

Site statistics sourced from the site plan provided by Global Architect Inc.
dated May 03, 2023

Region of Peel Public Works Design, Specifications & Procedures Manual -
Linear Infrastructure Sanitary Sewer Design Criteria (Revised June 2010)

Max Day = Average Day Demand * Max Day
Peak Hour = Average Day Demand * Peak Hour

N:\1600\1644-Dymon Capital Corp\5564 - 6333 Hurontario St\Design\Civil_Water\5564_Water-San-Peel Region.xIsx
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Project: 6333 Hurontario Street
Project No.: 1644-5564
Prepared By: AS/IM

Checked By: ADF
Date: 2023-05-09

FIRE PROTECTION VOLUME CALCULATION
6333 Hurontario Street

Water Supply for Public Fire Protection (2020)
Fire Underwriters Survey
Assumptions:

2) Building is an 7 storey floor.

5)
6

Department hose lines.

1) Proposed Commercial building is assumed to be built with non-combustible construction type.

4) Building is assumed to have an occupancy type of Non-Combustible
Building is assumed to be equiped with a NFPA 13 Automatic Sprinkler System that is fully supervised. Water supply is assumed to be standard for both the system and Fire

Fire protection volume calculation is based on Site Plan prepared by Global Architects Ic. dated May 3rd 2023.

Part| - Guide for Determination of Required Fire Flow

Page 1

Where:

1.5

0.8
= 09
= 10
= 15
= 10
= 08
= 06

Proposed Buildings

. An estimate of fire flow required for a given area may be determined by the formula:
F=220*C*vA
F = the required fire flow in litres per minute

C = coefficient related to the type of construction:

for wood frame construction (structure essentially all combustible)

for type IV-A mass timber construction

for type IV-B mass fimber construction

for type IV-C mass timber construction

for type IV-D mass timber construction

for ordinary construction (brick or other masonry walls, combustible floor and interior)
for non-combustible construction (unprotected metal structural components)

for fire-resistive construction (fully protected frame, floors, roof)

A = The largest floor area in square meters (plus the following percentages of the total areas of the other floors).

For Construction Coefficient from 1.0 fo 1.5:
= 100% of ALL Floor Areas

For Construction Coefficient below 1.0:

- Floors With Any Unprotected Vertical Openings in the Building
= two largest adjoining floors + 50% alll floors immediately above (max 8 floors)

- Floors With Any Protected Vertical Openings and Protected Exterior Vertical Communications
= largest floor + 25% each of two immediately adjoining floors

C= 0.8

Therefore RFF = 15,000 L/min

Floor 2 4,558 sgq.m 100%
Floor 3 4,558 sg.m 25%
Floor 4 4,558 sg.m 25%
Area:

A= 6,837 sq.m

Fire flow determined above shall not exceed:
30,000 L/min for wood frame construction
30,000 L/min for ordinary construction
25,000 L/min for non-combustible construction
25,000 L/min for fire-resistive construction

*Non-Combustible -25%
Limited Combustible -15%
Combustible 0%

Occupancy Type: Combustible

Subtotal = 15,000 L/min

Note: Flow determined shall not be less than 2,000 L/min

2. Values obtained in No. 1 may be reduced by as much as 25% for occupancies having low contents fire hazard or may
be increased by up to 25% surcharge for occupancies having a high fire hazard.

Refer to Table 3 Recommended

Occupancy/Contents Charges by
Major Occupancy Examples from

the 2020 Fire Underwriters Survey.

Free Burning 15%
Rapid Burning 25%
Reduction %: 0%

- L/min surchage

N:\1600\1644-Dymon Capital Corp\5564 - 6333 Hurontario St\Design\Civil_Water\5564_Fire




Project: 6333 Hurontario Street

Project No.: 1644-5564
Prepared By: AS/IM
CONSULTING ENGINEERS Checked By: ADF
Date: 2023-05-09

Water Supply for Public Fire Protection - 2020 Page 2
Fire Underwriters Survey
Part Il - Guide for Determination of Required Fire Flow
3. Sprinklers - The value obtained in No. 2 above may be reduced by up to 50% for complete automatic sprinkler protection.

Automatic Sprinkler Design System Credit with Complete Building Coverage
Automatic sprinkler protection designed and 30%
installed in accordance with NFPA 13. °
Water supply is standard for both the system and

X . 10%
Fire Department hose lines.
Fully supervised system. 10%

Reduction %: 50% As part of this analysis, building is assumed to have standard (adequately designed) sprinkler protection

7,500 L/min reduction
Subtotal = 7,500 L/min

4. Exposure - To the value obtained in No. 2, a percentage should be added for structures exposed within 30 meters
by the fire area under consideration. The percentage shall depend upon the height, area, and construction of the
building(s) being exposed, the separation, openings in the exposed building(s). the length and height of exposure,
the provision of automatic sprinklers and/or outside sprinklers in the building(s) exposed, the occupancy of the
exposed building(s) and the effect of hillside locations on the possible spread of fire.
To minimize surcharges for

Separation Charge Separation Charge exposure, refer to Table é Exposure
0fo3m 25% 20.1t0 30 m 10% Adjustment Charges for Subject
3.1to10m 20% >30m 0% Building considering Construction
10.1to 20 m 15% types of Exposed Building Face.

Exposed buildings

Name Distance Charge | Surcharge
(L/min)
NW Commercial Plaza 12 15% 2,250
NE Warehouse 40 0% 0
SE Warehouse 22 10% 1,500
Total Surcharge 3,750

Determine Required Fire Flow
No.1 15,000
No. 2 0 surcharge
No. 3 7,500 reduction
No. 4 3,750 surcharge
Required Flow: 11,250 L/min
Rounded to nearest 1000 L/min: 12,000 L/min or 200 L/s
Note: USGPM = 0.264*(L/min) 3,168 USGPM
Required Duration of Fire Flow
Determine Required Duration Flow Required Duration
(L/min) (hours)
Rounded to nearest 1000 L/min: 12,000 L/min 2,000 or less 1.00
Duration : 2.50 hours 3,000 1.25
4,000 1.50
5,000 1.75
6,000 2.00
8,000 2.00
10,000 2.00
12,000 2.50
14,000 3.00
16,000 3.50
18,000 4.00
20,000 4.50
22,000 5.00
24,000 5.50
26,000 6.00
28,000 6.50
30,000 7.00
32,000 7.50
34,000 8.00
36,000 8.50
38,000 9.00
40,000 and over 9.50
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Dymon Group of Companies
2-1380 Walkley Road

Ottawa, Ontario UJ CI te rm G rk

K1H 8K3 water loss management

October 22nd, 2020

RE: Fire Flow Testing, 8333 Hurontario Street, Mississauga, ON

Watermark has conducted one fire flow capacity test in the vicinity of 8333 Hurontario Street,
Mississauga, Ontario. The testing was completing in accordance with NFPA 291. Region of Peel
operations staff were on hand to assist.

Static pressure prior to the test was observed to be 44 PSI. Using 1 x 4” port plus 2 x 2.5” ports, a
maximum flow rate of 2400 USGPM was achieved. Residual pressure was observed to be 38 PSI, or 13%
of static. As the pressure drop was less than 25%, this test should not be used for NFPA purposes;
however the high flow rate achieved can be used to validate the results.

Equipment:

Flow: 1x4” HoseMonster with integrated 4” Pitotless Nozzle
Flow: 2 x 2.5” HoseMonster with integrated 2” Pitotless Nozzle
Pressure: HYDREKA Octopus LX Data Logger

We strongly feel that all attempts have been made to ensure that the required data as stipulated will be
captured, stored and presented in an accurate, efficient and timely manner for the required period. We
are pleased you have selected Watermark again as your data provider, and we look forward to working

with you in the future.

Please feel free to contact us if you require any further information.
Kind Regards,
Colin Powell

(519) 217-3439
colin.powell@watermark.ca

Watermark Solutions Limited
117-115 George Street
Oakville, Ontario

L6J 0A2

www.watermark.ca




watermark

water loss m anagement

Hydrant Flow Test Report

Date: 22-Oct-20 Time: 10:15 AM Operator: Colin Powell
Test Location: 1 World Drive Project No.
Test Number: 1
N.F.P.A. Colour Code: _ BLUE
STATIC PRESSURE: 44 psi Pressure Drop
RESIDUAL PRESSURE: 38 psi 13.6%
Flow Hydrants Location: 3 World Drive
Opposite 100 World Drive
Hydrant . Outlet Coefficient Pitot Gauge Flow
Flow Device o ) i
No. Dia. (in.) (~0.9) Reading (psi) (USGPM)
HoseMonster 2.5 0.9 0 493
HoseMonster 2.5 0.9 0 562
HoseMonster 4" 1340
25 0.9
Total Flow (USGPM) 2395
Available Flow At Test Hydrant at 20 psi 5063 USGPM 4184 IGPM
Available Flow At Test Hydrant at 10 psi 6111 USGPM 5050 IGPM
Pressure - Flow Graph at Test Hydrant
8000 1
7000
;E.: 6000
o 5000
¢ 4000
2 3000
2
© 2000
T8
1000
0 —_———
0 5 10 15 20 25 30 35 40 45 50

Pressure (psi)

Comments/Discrepencies/Diagram:

Watermark Solutions Limited
(705) 250-0368 www.watermark.ca
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CREATED BY: IM DATE: 2020-03-19

cRoZIER PROJECT: 6333 Hurontario
CONSULTING ENGINFERS PROJECT NO.: 1644-5564 CHECKED BY: ADF UPDATED: 2023-05-11
Existing Sanitary Design Flow
Site Statistics: Notes & References
Land Use Area (ha) Population Density Units Population Site statistics sourced from the site plan provided by Nicholas Caragianis Architect
Inc. dated October 19, 2020
Existing Commercial 0.80 50 capita/ha 39.9
Region of Peel Public Works Design, Specifications & Procedures Manual - Linear
Total Commerical Population: 40 Infrastructure Sanitary Sewer Design Criteria (July, 2009) - 2.1 - Modified March
2017 REV 0.9 (CS)
Sanitary Design Flow:
Type of Development Unit Sewage Flow Units Region of Peel Public Works Design, Specifications & Procedures Manual - Linear
Instifutional, Commercial, Industrial 302.8 L/cap/day Infrastructure Sanitary Sewer Design Criteria (July, 2009) - 2.1 - Modified March
2017 REV 0.9 (CS)
Sanitary Design Flow:
Average Daily Flow = 12,112 L/d Average Daily Flow = Unit Sewage Flow * Population
Average Daily Flow = 0.140 L/s Average Daily Flow = Unit Sewage Flow * Population / 86,400
Harmon Peak Factor: M= 4.33 M=1+14/(4+ (p/1000)A.5)
Peak Flow = 0.61 L/s Peak Flow = Average Daily Flow * M
Infiltration Flow: Infiltration = 0.20 L/ha/s Region of Peel Public Works Design, Specifications & Procedures Manual - Linear
Total Infiltration = 0.16 L/s Infrastructure Sanitary Sewer Design Criteria (July, 2009) - 2.1 - Modified March
2017 REV 0.9 (CS)
Total Peak Flow: Total Peak Flow = 0.77 L/s Total Peak Flow = Peak Flows + Total Infiltration
Summary Table:
- Average Daily Flow q Peak Flow Infiltration Flow | Total Peak Flow
Municipalit Peaking Factor
pality (L/s) ing (L/s) (L/s) (L/s)
Region of Peel 0.14 4.33 0.61 0.16 0.77

N:\1600\1644-Dymon Capital Corp\5564 - 6333 Hurontario St\Design\Civil_Water\5564_Water-San-Peel Region.xIsx




PROJECT: 6333 Hurontario Street

CREATED BY: GS DATE: 2020-03-19

c(l:lﬁgnzu!u[u'! PROJECT NO.: 1644-5564 CHECKED BY: AF UPDATED: 2023-05-11
Proposed Sanitary Design Flow
Site Statistics: Notes & References
Land Use Area (ha) Population Density Units Population Site statistics sourced from the site plan provided by Global Architect Inc. dated
Commercial May 03, 2023
(Self-Storage Building) 1.00 %0 capita/ha 501
Region of Peel Public Works Design, Specifications & Procedures Manual - Linear
Total Population: 51 Infrastructure Sanitary Sewer Design Criteria (July, 2009) - 2.1 - Modified March
2017 REV 0.9 (CS)
Unit Sewage Flow:
Type of Development Unit Sewage Flow Units Region of Peel Public Works Design, Specifications & Procedures Manual - Linear
Institutional, Commercial, Industrial 302.8 L/cap/day Infrastructure Sanitary Sewer Design Criteria (July, 2009) - 2.1 - Modified March
2017 REV 0.9 (CS)
Average Daily Flow:
Average Daily Flow = 15,443 L/d Average Daily Flow = Unit Sewage Flow * Population
Average Daily Flow = 0.179 L/s Average Daily Flow = Unit Sewage Flow * Population / 86,400
Harmon Peak Factor: M= 431 M=1+14/ (4 + (p/1000)A.5)
Peak Flow: Peak Flow = 0.77 L/s Peak Flow = Average Daily Flow * M
Infiltration Flow: Infiltration = 0.20 L/ha/s Region of Peel Public Works Design, Specifications & Procedures Manual - Linear
Total Infiltration = 0.20 L/s Infrastructure Sanitary Sewer Design Criteria (July, 2009) - 2.1 - Modified March
2017 REV 0.9 (CS)
Total Peak Flow: Total Peak Flow = 0.97 L/s Total Peak Flow = Peak Flows + Total Infiltration
Summary Table:
Municipality Average Daily Flow Peaking Factor Peak Flow Infiltration Flow | Total Peak Flow
(L/s) (L/s) (L/s) (L/s)
Region of Peel 0.18 4.31 0.77 0.20 0.97
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Project: 6333 Hurontario
Project No.: 1164-5564
Created By: AS

Checked By: ADF
Date: 2020-06-18
Updated: 2023-05-11

Modified Rational Calculations - Input Parameters

Storm Data: City of Mississauga

Time of Concentration: T.= 15.00 mins
. |
Return Period A B Cc (mmytr]
2yr 610.0 4.60 0.78 59.9
5yr 820.0 4.60 0.78 80.5
10 yr 1010.0 4.60 0.78 99.2
25 yr 1160.0 4.60 0.78 113.9
50 yr 1300.0 4.70 0.78 1271
100 yr 1450.0 4.90 0.78 140.7
External Conditions
Area Area Weighted
Land Use
(ha) (m?) ¢ Average C
Catchment EXT-1
Pervious 0.04 351 0.25 0.25
Impervious 0.00 0 0.90 0.00
Total Sub catchment 0.04 351 - 0.25
Pre-Development Conditions
Land Use Area Areza c Weighted
(ha) (m?) Average C
Catchment 101 - 6333 Hurontario
Pervious 0.33 3250 0.25 0.10
Impervious 0.47 4733 0.90 0.53
Total Sub catchment 0.80 7983 - 0.64
Catchment 102 - MTO Patrol Yard
Pervious 0.93 1301 0.25 0.23
Impervious 0.07 726 0.90 0.07
Total Sub catchment 0.20 2027 - 0.30
Total Site 1.00 10011 - 0.75

Drive

*Pre-development runoff coefficient for Catchment 101 is based on Drawing D1 - Storm Design Areas
prepared by Winter Associates dated July 1998 that accounted for the entire site area to discharge to World

Post-Development Conditions

i(T)= A/ (T+B)AC

Land Use Area Areza c Weighted
(ha) (m9) Average C
Catchment 201 - Controlled to World Drive
Pervious 0.15 1459 0.25 0.04
Impervious 0.85 8490 0.90 0.76
Total Sub catchment 1.00 9949 - 0.80
Catchment 202 - Uncontrolled to Hurontario Street
Pervious 0.01 62 0.25 0.25
Impervious 0.00 0 0.90 0.00
Total Sub catchment 0.01 62 - 0.25
Total Site | 100 [ 10011 | - 0.80
Equations: Intensity

References

City of Mississauga Development Manual
(January 2020). Section 8 - Storm Drainage
Desigh Requirements
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Project: 6333 Hurontario
c R oz I ER Project No.: 1164-5564
Created By: AS
CONSULTING ENGINEERS Checked By: ADF

Date: 2020-06-18
Updated: 2023-05-11

Rational Calculations - Peak Flow Summary

Peak Flows

External Flows

Intensity *According to Handbook of Engineering Hydrology (2014)

i(Ty)=A/(T+B)AC

Catchment 101
Storm Event C i(mm/hr) A (ha) Q (m3/s) Q(L/s)
2yr 0.25 59.89 0.001 1.46
Syr 0.25 80.51 0.002 1.96
10 yr 0.25 99.17 0.04 0.002 2.42
25yr 0.28 113.89 0.003 3.06
50 yr 0.30 127.13 0.004 3.72
100 yr 0.31 140.69 0.004 4.29
Pre-Development
Catchment 101
Storm Event C i(mm/hr) A (ha) Q(m®/s) Q(L/s)
2yr 0.64 59.89 0.084 84.45
5yr 0.64 80.51 0.114 113.53
10 yr 0.64 99.17 0.80 0.140 139.83
25 yr 0.70 113.89 0.177 176.66
50 yr 0.79 127.13 0.224 224.09
100 yr 0.79 140.69 0.248 247.98
Catchment 102
Storm Event C i(mm/hr) A (ha) Q (m3/s) Q (L/s)
2yr 0.30 59.89 0.010 10.03
Syr 0.30 80.51 0.013 13.48
10 yr 0.30 99.17 0.20 0.017 16.61
25 yr 0.33 113.89 0.021 20.98
50 yr 0.36 127.13 0.026 25.55
100 yr 0.37 140.69 0.029 29.46
Taraet Site Release Rates - Unit Flow Control
Catchment 201 - Controlled Flow
Storm Event "'"'r'nf,'/"s‘;’H':,“'e A(ha) | Qm¥s) Q(Lss)
2yr 0.03575 0.036 35.79
5yr 0.04746 0.048 47.51
10 yr 0.05546 1.00 0.056 55.52
25 yr 0.06559 0.066 65.66
50 yr 0.07315 0.073 73.23
100 yr 0.08075 0.081 80.84
Post-Development
Catchment 201 - Controlled Flow
Storm Event C i(mm/hr) A (ha) Q (m®/s) Q(L/s)
2yr 0.80 59.89 0.133 133.20
5yr 0.80 80.51 0.179 179.06
10 yr 0.80 99.17 1.00 0.221 220.54
25 yr 0.88 113.89 0.279 278.63
50 yr 0.9 127.13 0.339 339.29
100 yr 1.00 140.69 0.391 391.12
Catchment 202 - Uncontrolled Flow
Storm Event C i(mm/hr) A (ha) Q(m®/s) Q (L/s)
2yr 0.25 59.89 0.000 0.26
Syr 0.25 80.51 0.000 0.34
10 yr 0.25 99.17 0.01 0.000 0.42
25 yr 0.28 113.89 0.001 0.54
50 yr 0.30 127.13 0.001 0.65
100 yr 0.31 140.69 0.001 075
Peak Flows (L/s)
Catchment 201 Required
Storm Event (years) Qexr Qpre Qpost-201 Qpost-202 Storage (m°)
Qorget Qqesign Qiotal
2yr 1.46 94.49 133.20 0.26 35.79 34.93 35.18 93.41
Syr 1.96 127.01 179.06 0.34 47.51 41.54 41.89 133.40
10 yr 2.42 156.44 220.54 0.42 55.52 48.18 48.60 169.30
25 yr 3.06 197.64 278.63 0.54 65.66 54.00 54.54 226.08
50 yr 3.72 249.64 339.29 0.65 73.23 56.69 57.34 295.36
100 yr 4.29 277.44 391.12 0.75 80.84 61.71 62.47 351.18
Equations: Adjustment Factor (f) for storms larger than
a 10-Year Return Period
Peak Flow fs 1.1
Qpost = 0.0028 * Coy * i(Te) * A« f fao: 1.2
fio0: 1.25
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Project: 6333 Hurontario Date: 2020-06-18
c Roz I ER Project No.: 1164-5564 Revised: 2023-05-11
Designed By: AS
CONSULTING ENGINEERS
Checked By: ADF
MODIFIED RATIONAL METHOD CALCULATIONS - 2 YEAR STORM EVENT
CONTROLLED AREA UNCONTROLLED AREA
Drainage Area ID = 201 Drainage Area ID = 202
Drainage Area = 1.00 ha Drainage Area = 0.01 ha
Rainfall Intensity Equation: Runoff Coefficient = 0.80 Runoff Coefficient = 0.25
Intensity _ . _
i(Td) = A / (T + B)AC Controlled Release Rafe at MH1 = 34.93 L/s Target Site Release Rate = 35.79 L/s
Long Term Groundwater Discharge = 0.56 L/s
City of Mississauga IDF
(2-Year) Max. Storage Volume Required = 93.41 m3 Controlled Release Rate at MH1 = 34.9 L/s
a= 610 Storage Volume Provided = 100.77 m3 Uncontrolled Release Rate = 0.3 L/s
b= 4.60 Total Site Release Rate = 35.18 L/s
c= 0.78
Time Rainfall Infensity Gr?u?&j;i:?g?sli::ge Q retease Stoquegc(:u\i/r:Icl;me Q gonot
(minutes) (mm/hr) (L/s) (L/s) (m?) (L/s)
15 59.9 133.9 34.9 89.0 0.3
20 50.2 1122 34.9 92.7 0.2
25 43.4 97.2 34.9 93.4 0.2
30 38.4 86.1 34.9 92.2 0.2
35 34.6 77.6 34.9 89.6 0.1
40 31.5 70.8 34.9 86.0 0.1
45 29.0 65.2 34.9 81.7 0.1
50 26.9 60.5 34.9 76.7 0.1
55 25.2 56.5 34.9 71.3 0.1
60 23.6 53.1 34.9 65.6 0.1
65 22.3 50.2 34.9 59.4 0.1
70 21.1 47.6 34.9 53.0 0.1
75 20.1 45.2 34.9 46.4 0.1
80 19.1 43.2 34.9 39.5 0.1
85 18.3 41.3 34.9 32.5 0.1
90 17.5 39.6 34.9 253 0.1
95 16.9 38.1 34.9 17.9 0.1
100 16.2 36.7 34.9 10.4 0.1
105 15.6 35.4 34.9 2.8 0.1
110 15.1 34.2 34.2 0.0 0.1
115 14.6 33.1 33.1 0.0 0.1
120 14.2 32.1 32.1 0.0 0.1
125 13.7 31.1 31.1 0.0 0.1
130 13.3 30.2 30.2 0.0 0.1
135 13.0 29.4 29.4 0.0 0.1
140 12.6 28.6 28.6 0.0 0.1
145 12.3 27.9 27.9 0.0 0.1
150 12.0 27.2 27.2 0.0 0.1
155 11.7 26.5 26.5 0.0 0.0
160 11.4 25.9 25.9 0.0 0.0
165 11.1 25.3 25.3 0.0 0.0
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Project: 6333 Hurontario Date: 2020-06-18
c Roz I ER Project No.: 1164-5564 Revised: 2023-05-11
Designed By: AS
CONSULTING ENGINEERS
Checked By: ADF
MODIFIED RATIONAL METHOD CALCULATIONS - 5 YEAR STORM EVENT
CONTROLLED AREA UNCONTROLLED AREA
Drainage Area ID = 201 Drainage Area ID = 202
Drainage Area = 1.00 ha Drainage Area = 0.01 ha
Rainfall Intensity Equation: Runoff Coefficient = 0.80 Runoff Coefficient = 0.25
Intensity _ . _
i(Td) = A / (T + B)AC Controlled Release Rafe at MH1 = 41.541/s Target Site Release Rate = 47.51L/s
Long Term Groundwater Discharge = 0.56 L/s
City of Mississauga IDF
(5-Year) Max. Storage Volume Required = 133.40 m3 Controlled Release Rate at MH1 = 41.5L/s
a= 820 Storage Volume Provided = 165.97 m3 Uncontrolled Release Rate = 0.3 L/s
b= 4.60 Total Site Release Rate = 41.89 L/s
c= 0.78

Q gunof + Long Term

Storage Volume

Time Rainfall Infensity Groundwater Discharge Q retease Required Q gonot
(minutes) (mm/hr) (L/s) (L/s) (m?) (L/s)
15 80.5 179.7 41.5 124.4 0.3
20 67.4 150.6 41.5 130.9 0.3
25 58.4 130.5 41.5 133.4 0.2
30 517 115.6 41.5 133.3 0.2
35 46.5 104.1 41.5 131.3 0.2
40 42.4 949 41.5 128.1 0.2
45 39.0 87.4 41.5 123.8 0.2
50 36.2 81.1 41.5 118.8 0.2
55 33.8 75.8 41.5 113.1 0.1
60 31.8 71.2 41.5 106.9 0.1
65 30.0 67.2 41.5 100.2 0.1
70 28.4 63.7 41.5 93.2 0.1
75 27.0 60.6 41.5 85.8 0.1
80 25.7 57.8 41.5 78.2 0.1
85 24.6 553 41.5 70.3 0.1
90 23.6 53.0 41.5 62.1 0.1
95 22.7 51.0 41.5 53.8 0.1
100 21.8 491 41.5 45.3 0.1
105 21.0 47 .4 41.5 36.6 0.1
110 20.3 458 41.5 27.8 0.1
115 19.6 44.3 41.5 18.8 0.1
120 19.0 429 41.5 9.8 0.1
125 18.4 41.6 41.5 0.6 0.1
130 17.9 40.4 40.4 0.0 0.1
135 17.4 39.3 39.3 0.0 0.1
140 16.9 38.3 38.3 0.0 0.1
145 16.5 37.3 37.3 0.0 0.1
150 16.1 36.3 36.3 0.0 0.1
155 15.7 35.5 35.5 0.0 0.1
160 15.3 34.6 34.6 0.0 0.1
165 15.0 33.8 33.8 0.0 0.1
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Project: 6333 Hurontario Date: 2020-06-18
c Roz I ER Project No.: 1164-5564 Revised: 2023-05-11
Designed By: AS
CONSULTING ENGINEERS
Checked By: ADF
MODIFIED RATIONAL METHOD CALCULATIONS - 10 YEAR STORM EVENT
CONTROLLED AREA UNCONTROLLED AREA
Drainage Area ID = 201 Drainage Area ID = 202
Drainage Area = 1.00 ha Drainage Area = 0.01 ha
Rainfall Intensity Equation: Runoff Coefficient = 0.80 Runoff Coefficient = 0.25
Intensity _ . _
i(Td) = A / (T + B)AC Controlled Release Rafe at MH1 = 48.18 L/s Target Site Release Rate = 55.521/s
Long Term Groundwater Discharge = 0.56 L/s
City of Mississauga IDF
(10-Year) Max. Storage Volume Required = 169.30 m3 Controlled Release Rate at MH1 = 482 L/s
a= 1010 Storage Volume Provided = 195.61 m3 Uncontrolled Release Rate = 0.4L/s
b= 4.60 Total Site Release Rate = 48.60 L/s
c= 0.78
Time Rainfall Infensity Gr?u?&j;i:?g?sli::ge Q retease Stoquegc(:u\i/r:Icl;me Q gonot
(minutes) (mm/hr) (L/s) (L/s) (m?) (L/s)
15 99.2 221.3 48.2 155.8 0.4
20 83.1 185.4 48.2 164.7 0.4
25 71.9 160.6 48.2 168.6 0.3
30 63.7 142.2 48.2 169.3 0.3
35 57.3 128.1 48.2 167.8 0.2
40 52.2 116.8 48.2 164.7 0.2
45 48.1 107.5 48.2 160.3 0.2
50 44.6 99.8 48.2 154.9 0.2
55 41.7 93.3 48.2 148.8 0.2
60 39.1 87.6 48.2 142.0 0.2
65 36.9 82.7 48.2 134.6 0.2
70 35.0 78.4 48.2 126.8 0.1
75 33.2 74.5 48.2 118.6 0.1
80 31.7 71.1 48.2 110.0 0.1
85 30.3 68.0 48.2 101.1 0.1
90 29.0 65.2 48.2 92.0 0.1
95 27.9 62.7 48.2 82.6 0.1
100 26.9 60.3 48.2 73.0 0.1
105 25.9 58.2 48.2 63.1 0.1
110 25.0 56.2 48.2 53.1 0.1
115 24.2 54.4 48.2 43.0 0.1
120 23.4 52.7 48.2 32.7 0.1
125 22.7 51.1 48.2 22.2 0.1
130 22.1 49.7 48.2 11.6 0.1
135 21.4 48.3 48.2 0.9 0.1
140 20.9 47.0 47.0 0.0 0.1
145 20.3 45.8 45.8 0.0 0.1
150 19.8 44.6 44.6 0.0 0.1
155 19.3 43.6 43.6 0.0 0.1
160 18.9 42.5 42.5 0.0 0.1
165 18.4 41.6 41.6 0.0 0.1
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Project: 6333 Hurontario Date: 2020-06-18
c Roz I ER Project No.: 1164-5564 Revised: 2023-05-11
Designed By: AS
CONSULTING ENGINEERS
Checked By: ADF
MODIFIED RATIONAL METHOD CALCULATIONS - 25 YEAR STORM EVENT
CONTROLLED AREA UNCONTROLLED AREA
Drainage Area ID = 201 Drainage Area ID = 202
Drainage Area = 1.00 ha Drainage Area = 0.01 ha
Rainfall Intensity Equation: Runoff Coefficient = 0.88 Runoff Coefficient = 0.25
Intensity _ . _
i(Td) = A / (T + B)AC Controlled Release Rafe at MH1 = 54.00 L/s Target Site Release Rate = 65.66 L/s
Long Term Groundwater Discharge = 0.56 L/s
City of Mississauga IDF
(25-Year) Max. Storage Volume Required = 226.08 m3 Controlled Release Rate at MH1 = 54.0L/s
a= 1160 Storage Volume Provided = 254.88 m3 Uncontrolled Release Rate = 0.5L/s
b= 4.60 Total Site Release Rate = 54.49 L/s
c= 0.78
Time Rainfall Infensity Gr?u?&j;i:?g?sli::ge Q retease Stoquegc(:u\i/r:Icl;me Q gonot
(minutes) (mm/hr) (L/s) (L/s) (m?) (L/s)
15 113.9 279.4 54.0 202.8 0.5
20 95.4 234.1 54.0 216.1 0.4
25 82.6 202.7 54.0 223.1 0.4
30 73.1 179.5 54.0 226.0 0.3
35 65.8 161.7 54.0 226.1 0.3
40 60.0 147 .4 540 224.1 0.3
45 55.2 135.7 540 220.6 0.2
50 51.2 126.0 540 215.9 0.2
55 47.8 117.7 540 210.1 0.2
60 44.9 110.5 54.0 203.5 0.2
65 42.4 104.3 540 196.3 0.2
70 40.2 98.9 540 188.4 0.2
75 38.2 94.0 54.0 180.0 0.2
80 36.4 89.7 540 171.2 0.2
85 34.8 85.8 540 162.0 0.1
90 33.4 82.2 540 152.5 0.1
95 320 79.0 540 142.6 0.1
100 30.8 76.1 540 132.5 0.1
105 29.7 73.4 540 122.1 0.1
110 28.7 70.9 540 111.5 0.1
115 27.8 68.6 540 100.6 0.1
120 26.9 66.4 540 89.6 0.1
125 26.1 64.5 540 78.4 0.1
130 25.3 62.6 540 67.0 0.1
135 24.6 60.9 540 55.5 0.1
140 24.0 59.2 540 43.9 0.1
145 23.3 57.7 540 32.1 0.1
150 22.7 56.2 540 20.2 0.1
155 22.2 54.9 540 8.1 0.1
160 21.7 53.6 53.6 0.0 0.1
165 21.2 52.4 52.4 0.0 0.1

N:\1600\1644-Dymon Capital Corp\5564 - 6333 Hurontario St\Design\Civil_Water\5564_SWM.xlsx

Page 6 of 12



Project: 6333 Hurontario Date: 2020-06-18
c Roz I ER Project No.: 1164-5564 Revised: 2023-05-11
Designed By: AS
CONSULTING ENGINEERS
Checked By: ADF
MODIFIED RATIONAL METHOD CALCULATIONS - 50 YEAR STORM EVENT
CONTROLLED AREA UNCONTROLLED AREA
Drainage Area ID = 201 Drainage Area ID = 202
Drainage Area = 1.00 ha Drainage Area = 0.01 ha
Rainfall Intensity Equation: Runoff Coefficient = 0.96 Runoff Coefficient = 0.25
Intensity _ . _
i(Td) = A / (T + B)AC Controlled Release Rafe at MH1 = 56.69 L/s Target Site Release Rate = 73.23 L/s
Long Term Groundwater Discharge = 0.56 L/s
City of Mississauga IDF
(50-Year) Max. Storage Volume Required = 29536 m3 Controlled Release Rate at MH1 = 56.7 L/s
a= 1300 Storage Volume Provided = 299.34 m3 Uncontrolled Release Rate = 0.5L/s
b= 4.70 Total Site Release Rate = 57.231/s
c= 0.78
Time Rainfall Infensity Gr?u?&j;i:?g?sli::ge Q retease Stoquegc(:u\i/r:Icl;me Q gonot
(minutes) (mm/hr) (L/s) (L/s) (m?) (L/s)
15 127.1 340.1 56.7 255.1 0.5
20 106.6 285.2 56.7 274.2 0.5
25 92.3 2471 56.7 285.6 0.4
30 81.7 218.9 56.7 292.0 0.3
35 73.6 197.1 56.7 294.9 0.3
40 67.1 179.8 56.7 295.4 0.3
45 61.8 165.5 56.7 293.9 0.3
50 57.3 153.6 56.7 290.9 0.2
55 53.5 143.6 56.7 286.6 0.2
60 50.3 134.9 56.7 281.4 0.2
65 47 .4 127.3 56.7 275.3 0.2
70 45.0 120.6 56.7 268.5 0.2
75 42.7 114.7 56.7 261.0 0.2
80 40.8 109.4 56.7 253.1 0.2
85 39.0 104.6 56.7 244.6 0.2
90 37.4 100.3 56.7 235.7 0.2
95 35.9 96.4 56.7 226.4 0.2
100 34.5 92.8 56.7 216.8 0.1
105 33.3 89.5 56.7 206.9 0.1
110 322 86.5 56.7 196.6 0.1
115 31.1 83.7 56.7 186.2 0.1
120 30.1 81.1 56.7 175.5 0.1
125 29.2 78.6 56.7 164.6 0.1
130 28.4 76.4 56.7 153.4 0.1
135 27.6 74.2 56.7 142.1 0.1
140 26.8 72.2 56.7 130.6 0.1
145 26.1 70.4 56.7 119.0 0.1
150 25.5 68.6 56.7 107.2 0.1
155 24.9 66.9 56.7 95.3 0.1
160 24.3 65.4 56.7 83.2 0.1
165 23.7 63.9 56.7 71.0 0.1
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Project: 6333 Hurontario Date: 2020-06-18
c Roz I ER Project No.: 1164-5564 Revised: 2023-05-11
Designed By: AS
CONSULTING ENGINEERS
Checked By: ADF
MODIFIED RATIONAL METHOD CALCULATIONS - 100 YEAR STORM EVENT
CONTROLLED AREA UNCONTROLLED AREA
Drainage Area ID = 201 Drainage Area ID = 202
Drainage Area = 1.00 ha Drainage Area = 0.01 ha
Rainfall Intensity Equation: Runoff Coefficient = 1.00 Runoff Coefficient = 0.25
1) =Ir:e/n(s1llfz BAC Controlled Release Rate at MH1 = 61.711/s Target Site Release Rate = 80.84 L/s
Long Term Groundwater Discharge = 0.56 L/s
City of Mississauga IDF
(100-Year) Max. Storage Volume Required = 351.18 m3 Controlled Release Rate at MH1 = 61.7 L/s
a= 1450 Storage Volume Provided = 355.31 m3 Uncontrolled Release Rate = 0.6 L/s
b= 4.90 Total Site Release Rate = 62.321/s
c= 0.78
Time Rainfall Infensity Gr?u?&j;i:?g?sli::ge Q retease Stoquegc(:u\i/r:Icl;me Q gonot
(minutes) (mm/hr) (L/s) (L/s) (m?) (L/s)
15 140.7 392.0 61.7 297.2 0.6
20 118.1 329.2 61.7 321.0 0.5
25 102.4 285.5 61.7 335.6 0.4
30 90.8 253.1 61.7 344.5 0.4
35 81.8 228.1 61.7 349.3 0.3
40 74.6 208.0 61.7 351.2 0.3
45 68.7 191.6 61.7 350.8 0.3
50 63.8 177.9 61.7 348.6 0.3
55 59.6 166.3 61.7 345.0 0.3
60 56.0 156.2 61.7 340.2 0.2
65 52.8 147.5 61.7 334.4 0.2
70 50.0 139.8 61.7 327.8 0.2
75 47.6 132.9 61.7 320.4 0.2
80 45.4 126.8 61.7 3124 0.2
85 43.4 121.3 61.7 303.8 0.2
90 41.6 116.3 61.7 294.7 0.2
95 40.0 111.7 61.7 285.2 0.2
100 38.5 107.6 61.7 275.3 0.2
105 37.1 103.8 61.7 265.0 0.2
110 35.8 100.3 61.7 254.4 0.2
115 34.7 97.0 61.7 243.5 0.1
120 33.6 94.0 61.7 232.3 0.1
125 32.6 91.2 61.7 220.8 0.1
130 31.6 88.5 61.7 209.1 0.1
135 30.7 86.1 61.7 197.2 0.1
140 29.9 83.8 61.7 185.1 0.1
145 29.1 81.6 61.7 172.8 0.1
150 28.4 79.5 61.7 160.4 0.1
155 27.7 77.6 61.7 147.7 0.1
160 27.0 75.8 61.7 135.0 0.1
165 26.4 74.0 61.7 122.0 0.1
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CROZIER

CONSULTING ENGINEERS

Project: 6333 Hurontario
Project No.: 1164-5564
Designed By: AS
Checked By: ADF
Date: 2020-06-18
Date Updated: 2023-05-11

Orifice & Detention Tank Design

Orifice: Q=CA(2gH)"**
Discharge Coef., Cd= 0.80
Orifice Diameter (mm) = 140
Area of Orifice (m?) = 0.0154
Orifice (Side/Bottom) = Side
Invert (m) = 195.74
Storage Requirements
Required Active SToroge:| 351.18 | m® |
Required Dead Storage: 50.05 [ m® |
Tank Parameters and Dimensions
Outlet Invert: 195.74 mas!
Bottom of Tank: 195.74 mas!
Max Provided Active Storage: 314.15 m®
Max Provided Dead Storage: 56.01 m?

Active Stage Storage Discharge

Storm Event Water Elev. Depth Design Head Volume Orifice Flow
(m) (m) (m) (m*) (Side) L/s
195.74 0.00 0.00 0.00 0.00
195.80 0.06 0.13 17.78 19.67
195.85 0.11 0.18 32.60 23.14
195.90 0.16 0.23 47.42 26.16
195.95 0.21 0.28 62.24 28.86
196.00 0.26 0.33 77.06 31.34
196.05 0.31 0.38 91.88 33.63
2-year 196.08 0.34 0.41 100.77 34.93
196.10 0.36 0.43 101.88 35.77
196.15 0.41 0.48 106.69 37.79
196.20 0.46 0.53 121.51 39.71
5-year 196.25 0.51 0.58 136.33 41.54
196.30 0.56 0.63 151.15 43.30
196.35 0.61 0.68 165.97 44.98
196.40 0.66 0.73 180.79 46.61
10-year 196.45 0.71 0.78 195.61 48.18
196.50 0.76 0.83 210.42 49.70
196.55 0.81 0.88 225.24 51.17
196.60 0.86 0.93 240.06 52.60
25-year 196.65 0.91 0.98 254.88 54.00
196.70 0.96 1.03 284.52 55.36
50-year 196.75 1.01 1.08 299.34 56.69
196.80 1.06 1.13 314.15 57.99
196.85 1.11 1.18 328.97 59.26
196.90 1.16 1.23 342.14 60.50
100-year 196.95 1.21 1.28 355.31 61.71
197.00 1.26 1.33 368.48 62.91
Modified Rational Design Summary
Target Flow Rate (TRCA Post-Development " N
Storm Event ¢ Unitflow Ru'e() Controlled FI:w Rate Volume Required| Volume Provided
Ls Ls m’ m’

2 35.79 34.93 93.41 100.77

5 47.51 41.54 133.40 136.33

10 55.52 48.18 169.30 195.61

25 65.66 54.00 226.08 254.88

50 73.23 56.69 295.36 299.34

100 80.84 61.71 351.18 35531




c Roz I ER PROJECT: 6333 Hurontario Created By: AS Date: 2020-06-18
CONSULTING ENGINEERS PROJECT No.: 1164-5564 Checked By:  ADF Updated: 2023-05-11
WATER QUALITY CALCULATIONS
% of Total 1SS
Catchment Land Use Area (m?) TrPer g:::::' W::rleu(;l;fy Development Removal Re::rlt;rlss(%
get (| Area Credit (%) 3
201 Pervious 1,459 Up-Flo Filter 14.6% 80.0% 11.7%
Impervious 8,490 80.0% 84.8% 67.8%
202 Impervious 62 Landscape 0.6% 80.0% 0.5%
TOTAL 10,011 100.0% - 80.0%
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CONSULTING ENGINEERS Project No.: 1164-5564 Checked By: ADF  Updated: 2023-05-11

WATER BALANCE CALCULATIONS

Site Area = 10,010.53 m?
Rainfall Depth = 5 mm
Required Retention Voume = 50.05 m®
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CROZIER

CONSULTING ENGINEERS

6333 Hurontario Minor Storm System
10-YEAR & 100-YEAR STORM SEWER DESIGN SHEET

10 YEAR DESIGN STORM - CITY OF MISSISSAUGA

PROJECT: 6333 Hurontario
PROJECT No.: 1164-5564
DATE: October 1, 2022
Revised: May 11, 2023

A= 1010 B= 4.60 C=0.78 Reviewed By: ADF
100 YEAR DESIGN STORM - CITY OF MISSISSAUGA
Adjustment Factor (f) for storms larger than a A= 1450 B= 4.9 C=10.78
10-Year Return Period fi00: 1.25
INITIAL TIME OF CONCENTRATION (min)  15.00 CONCRETE'n"  0.013 PVC'n' 0.009 0.013
RUNOFF TIME OF PIPE | PIPE TIME PERCENT PERCENT
Catchment|  Upstream Downstream | AREA (A)| COEFF AxC | conc. 1(10YR) 1(100YR) | Q (10YR) | Q(100YR)| SLOPE | DIA. | AREA | VEL |LENGTH|OF FLOW| CAPACITY | CAPACITY-10YR | CAPACHY - 100YR
D MH MH (HA) (c) (min) (mm/hr) (mm/hr) | (m*/sec) | (m*/sec) | (%) | (mm) | (M) |(m/sec)| (m) | (min) | (m*/sec) (%) (%)
U/S of Orifice - Pipes Sized for 100YR Event
Al CBI1 MH1 0.1 0.66 0.07 15.00 99.17 140.69 0.021 0.037 0.50 300 0.07 1.40 53.0 0.63 0.10 21% 37%
A2 MH1 MH2 0.07 0.87 0.06 15.63 96.74 137.30 0.037 0.065 0.30 375 0.1 1.26 61.7 0.82 0.14 26% 47%
A3 MH2 CBMH1 0.12 0.72 0.09 16.45 93.79 133.17 0.059 0.105 0.20 450 0.16 0.80 31.6 0.66 0.13 46% 82%
A4 CBMH1 CBMH2 0.05 0.79 0.04 17.11 91.57 130.06 0.070 0.124 0.20 450 0.16 0.80 43.1 0.90 0.13 55% 97%
A5 CBMH2 MH3 0.09 0.76 0.07 18.00 88.73 126.08 0.084 0.153 0.20 525 0.22 0.89 30.9 0.58 0.19 45% 79%
MH3 TANK 18.58 86.99 123.64 0.086 0.153 0.20 525 0.22 0.89 6.3 0.12 0.19 45% 79%
A7 PLUG MHI1R 0.44 0.90 0.39 15.00 99.17 140.69 0.109 0.193 2.00 300 0.07 2.79 1.5 0.01 0.20 55% 97%
MHIR TANK 15.01 99.13 140.64 0.109 0.193 2.00 300 0.07 2.79 4.0 0.02 0.20 55% 97%
D/S of Orifice - Pipes Sized for 10YR Event (REFER TO SSD FOR 10YR & 100 YR MAXIMUM ORIFICE DESIGN FLOWS)
Aé TANK MHS 0.12 0.74 0.09 ORIFICE TUBE 0.048 0.062 0.40 140 0.02 0.75 1.8 0.04 0.01 416% 533%
MH5 MHé6 0.048 0.062 0.30 300 0.07 1.08 15.8 0.24 0.08 63% 81%
MHé MH7 0.048 0.062 0.30 300 0.07 1.08 45.9 0.71 0.08 63% 81%
MH7 MH8 0.048 0.062 1.00 300 0.07 1.98 16.5 0.14 0.14 34% 44%
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BLOCK 17 BENCH MARK (CITY OF MISSISSAUGA)

B.M. NO. 221 ELEV. 202.730m

221: ON THE W. FACE, .60m N. OF THE S. CORNER OF A RED
BRICK HOUSE, No. 6405, ON THE E. SIDE OF HURONTARIO ST.
(HWY #10), 1250m N. OF BRITANNIA RD. E.
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U B A 2nd. v Date MAR./98| Final V" Date JULY/98

SECT'ON 1—-'] : Pre—Serv. Y. __ Date JUNE/98

SCALE: HOR. 1:100
VER. 1:50

(0.3 RESER

A

i
i ACCESS Rozs

3

IF THE MTO PATROL YARD IS FULLY
DEVELOPED IN THE FUTURE, THE STORM
SEWER, SIZED FOR DEVELOPED FLOWS,
WILL HAVE TO BE EXTENDED FROM MH14.

¢ 7

Pl TROL YARD
I *‘tIEMP 2.22

- 7.0m EASEMENT

,i«

WATER LEVEL

0 .
PROP. GRADE 196.5m | .
- DESIGNED APPROVED
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CONDITIONS:
1. ALL DRAWINGS AND DESIGNS ARE THE PROPERTY OF CUPOLEX ENGINEERING SOLUTIONS INC. AND ANY

REPRODUCTION IN PART OR IN WHOLE WITHOUT WRITTEN CONSENT IS STRICTLY PROHIBITED. ANY
SUBSTITUTION OF MATERIAL IS STRICTLY PROHIBITED AND DOES NOT COMPLY WITH THE DESIGN PROVIDED.
THE DOCUMENTS DEFINE THE EXTENT AND SCOPE OF THE WORK BUT DO NOT DELEGATE FUNCTIONS OR

WORK TO ANY SPECIFIC TRADE.
THESE DRAWINGS INDICATE PERFORMANCE AND GENERAL ARRANGEMENT OF WORK. THEY ARE DIAGRAMIC
EXCEPT WHERE SPECIFIC DETAILS ARE GIVEN. THEY MUST BE READ IN CONJUNCTION WITH OTHER DESIGN

CONSULTANT'S, ARCHITECTURAL, SITE SERVICES, STRUCTURAL, ELECTRICAL, MECHANICAL, LANDSCAPING
AND ALL OTHER DIVISION DRAWINGS.

REFER TO CIVIL DRAWINGS FOR DIMENSIONS. DO NOT SCALE THESE DRAWINGS.
THE GENERAL CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS BEFORE PROCEEDING WITH THE

WORK. ANY DISCREPANCIES SHALL BE REPORTED TO THE DESIGNER IMMEDIATELY.
THESE DOCUMENTS AND ALL IDEAS, AESTHETICS AND DESIGN INCORPORATED HEREIN ARE INSTRUMENTS
OF SERVICE AND AS SUCH ARE THE REGISTERED PROPERTY OF CUPOLEX ENGINEERING SOLUTIONS INC.

AND CANNOT BE LAWFULLY USED WITHOUT PERMISSION. USE OF THESE MATERIALS FOR MODIFICATION,
EXTENSION,ALTERATION OR EXPANSION OF THIS PROJECT OR ON ANY OTHER PROJECT, UNLESS UNDER

DIRECTION OF PONTAROLO ENGINEERING INC. IS PROHIBITED
DRAWINGS ARE NOT TO BE USED FOR CONSTRUCTION PURPOSES UNLESS COUNTERSIGNED BELOW.

~
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1. GENERAL NOTES 2. CODES, STANDARDS AND REGULATIONS 3. DESIGN LOADS 4. FOUNDATION NOTES TANK PROPERTIES >< :
MAX. FG. 198.70 z
1.1 CHECK DIMENSIONS ON STRUCTURAL DRAWINGS AGAINST CIVIL DRAWINGS 21  STRUCTURES ARE DESIGNED TO THE 2012 ONTARIO BUILDING 31, ALLLOADS SHOWN ON DRAWINGS ARE UNFACTORED 41, SEE FOUNDATION PLAN NOTES FOR ASSUMED BEARING CONDITIONS. MIN. FG. 198.25 LlJ =
AND EXISTING SITE CONDITIONS. REPORT INCONSISTENCIES TO CONSULTANT CODE. O.REG. 332/12 + LATEST AMENDMENTS. SERVICE LOADS IN kN AND kPa UNLESS OTHERWISE IF ACTUAL SITE OR SOIL CONDITIONS VARY FROM THOSE ASSUMED, TOP OF TANK 19715 5
BEFORE PROCEEDING WITH THE WORK. ) NOTED. WHERE THE DESIGNATION (ULS) FOLLOWS A OBTAIN WRITTEN INSTRUCTIONS FROM THE CONSULTANT BEFORE INSIDE TOP OF COVER 197.00 _I 2 o
12 READ DRAWINGS IN CONJUNCTION WITH SPECIFICATIONS. 22 CAST-IN-PLACE CONCRETE TANK STRUCTURES ARE DEFINED SPECIFIED LOAD OR FORCE, THE ULS IMPORTANCE PROCEEDING WITH THE WORK. RRIGATION WSE 9574 2 0]
AS A “DESIGNATED STRUCTURE" FOR THE PURPOSES OF THE FACTOR HAS BEEN INCLUDED. DESIGN LOADS: BASED 40 LIMIT STATES DESIGN, OBC, DIV. B, 4.1.3, 4.2. - O © <
1.3 DO NOT EXCEED DURING CONSTRUCTION DESIGN LOADS SHOWN ON PLANS DEFINITION OF A BUILDING IN SUBSECTION 1(1) OF THE ON 2015 N.B.C.C. AND 2012 O.B.C. AS NOTED BELOW 03 SOIL REACTION KVALUE OF 30 Mbarin TO Bt VERIFIED BY THE SYSTEM INVERT 195.55 g ©x
REDUCED AS NECESSARY UNTIL MATERIALS REACH DESIGN STRENGTH. BUILDING CODE ACT, IN ACCORDANCE WITH 2012 OBC, DIV. A, OR OTHERWISE SHOWN ON PLANS. "~ GEOTECHNICAL ENGINEER. SYSTEM DEPTH 1,450 mm D_ g = 5
14 DONOT SCALE DRAWINGS. 181100 82, ALL DESIGN LOADS ARE NOT TO BE EXCEEDED 44, CONCRETE TANK STRUCTURE BASE SLAB TO BEAR ON 150mm THICK INSIDE TANK PERIMETER 105m W 2
15  DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE. ELEVATIONS 23 2012 OBC DIV. CG, 1.2.2.1 “GENERAL REVIEW BY ARCHITECT OR ggg‘gﬁgg‘gﬁ“ﬁ;g‘- PROVIDE ENGINEERED GRANULAR "A" COMPACTED TO 98% S.P.D. OVER UNDISTURBED NATIVE OUTSIDE TANK PERIMETER 106 m ) z 2¢s
ARE IN METRES UNLESS NOTED OTHERWISE. PROFESSIONAL ENGINEER" APPLIES TO INDUSTRIAL Q . SOIL HAVING A MINIMUM SAFE BEARING RESISTANCE = 200 kPa (SLS), INSIDE TANK AREA 320 m U ¢ ®
OCCUPANCY BUILDINGS (OR DESIGINATED STRUCTURES) 33. UNLESS NOTED OTHERWISE, EXTERIOR IN-GROUND 300 kPa (ULS). ALL EXISTING UNSUITABLE FILL AT BUILDING SITE TO BE OUTSIDE TANK AREA 341 7 ‘ ) Z 0o 8¢g
1.6 THESE DRAWINGS ARE THE PROPERTY OF EXP AND CUPOLEX ENGINEERING DEPIGTED ON THESE DRAWINGS, CAST-IN-PLACE CONCRETE TANK STRUCTURE FORMED REMOVED AND REPLACED WITH ENGINEERED FILL UNDER SUPERVISION DEAD STORAGE 6.3 7 59 % o
SOLUTIONS INC. ARE PROTECTED BY COPYRIGHT AND ARE NOT TO BE BY CUPOLEX IS DESIGNED FOR 33 kPa DEAD LOAD OF OF GEOTECHNICAL CONSULTANT. REFER TO GEOTECHNICIAL 5 0ol
REPRODUCED IN ANY MANNER WITHOUT WRITTEN APPROVAL. 24, THE CAST-IN-PLACE CONCRETE TANK STRUCTURES HAVE BEEN SOIL ABOVE THE ROOF SLAB AND LIVE LOAD FROM INVESTIGATION BY FISHER ENGINEERING LTD. (PROJECT No. FE-P ACTIVE STORAGE 3665 m_ 223905
DESIGNED TO ALSO MEET THE REQUIREMENTS OF ACI 350, AASHTO HS-20 VEHICLE. 20-10654Geo) DATED NOVEMBER 16, 2020 FOR FURTHER TOTAL STORAGE VOLUME 424.8m £ % © % g—
1.7 THESE DRAWINGS ARE NOT TO BE USED FOR CONSTRUCTION UNLESS NOTED “CODE REQUIREMENTS FOR ENVIRONMENTAL ENGINEERING RECOMMENDATIONS. % < fg SHe)
ngfsgsfg;/E’F;\%’;‘Sgggﬁ;gu E‘;(’\"DD SIGNED AND SEALED BY A REGISTERED CONCRETE STRUCTURES”. 34 LOADS DUE TO HYDROSTATIC UPLIFT: 441, IF WATERPROOFING MEMBRANE (AS SPECIFIED BY OTHERS) 93 %)
: & : =}
25, DESIGN REFERENGE STANDARDS 311 UNDERGROUND STORMWATER TANK STRUCTURE REQUIRES TO BE PLACED OVER MUD SLAB, REPLACE 150mm THICK B3P E
18  THE CONTRACTOR IS REQUIRED TO SCHEDULE ALL INDEPENDENT INSPECTION GRANULAR "A" COMPACTED TO 98% S.P.D. WITH MUD SLAB. - =
AND TESTING SERVICES. REPORTS ARE TO BE SUBMITTED TO THIS OFFICE FOR 251, CSA-A23.1-19 "CONCRETE MATERIALS & METHODS OF DESIGNED FOR HYDROSTATIC UPLIFT BASED ON A
! ! MAXIMUM GROUND WATER ELEVATION OF 442, THE EXCAVATION IS ANTICIPATED TO EXTEND WELL BELOW THE
REVIEW. THE CONTRACTOR IS TO KEEP THIS OFFICE UPDATED WITH RESPECT CONGRETE". 196.67m. COMPLETE CONCRETE STRUGTURE PLUS GROUNDWATER TABLE. THE DESIGN BEARING SURFACE MAY BE 3
TO SITE PROGRESS ON A PERIODIC BASIS, TO ALLOW FOR PERIODIC FIELD 252, CSA-A23.3-14 "DESIGN OF CONCRETE STRUCTURES™. MINIMUM 500 mm DEPTH OF EARTH FILL (18 KN/m?) EASILY WEAKENED BY CONSTRUCTION TRAFFIC UNDER Q__
REVIEWS BY THE ENGINEER. 253 g?F/?OSSELfJKE"Sl_lMlT STATES DESIGN OF STEEL ON ROOF SLAB IS REQUIRED TO RESIST UPLIFT. SUBMERGED OR WET CONDITIONS. IT IS IMPERATIVE THAT THE
EXCAVATION BE WELL DRAINED AND DEWATERED DURING
O o 254, ACI 350-06 “CODE REQUIREMENTS FOR ENVIRONMENTAL S O O oA CONSTRUCTION.SUBGRADE PREPARATION SHOULD NOT BE ><
: ENGINEERING. COMPLETED IN THE WINTER.
FABRICATION. SLAB ELEVATION UNTIL STRUCTURE HAS BEEN q)
255 CANADIAN FOUNDATION ENGINEERING MANUAL 4th COMPLETED AND FILL HAS BEEN PLACED ON 443, REFERTO THE HYDROGEOLOGICAL INVESTIGATION BY FISHER
110 CONSTRUCTION JOINTS SHALL ONLY BE MADE AND LOCATED AS SHOWN ON EDITION/2006. ROOF TO FINISHED GRADES SHOWN ON THE ENGINEERING LTD. (PROJECT # FE-P 20-10655H) DATED %
THE DRAWINGS OR AS APPROVED BY THE ENGINEER AND ARE NOT TO IMPAIR DRAWINGS. NOVEMBER 4, 2022 FOR FURTHER RECOMMENDATIONS
THE STRENGTH OF THE STRUGTURE. REGARDING DEWATERING DURING CONSTRUCTION
45 FOUNDATION WALL AND RETAINING WALL DESIGN: )
451,  ATREST LATERAL EARTH PRESSURE COEFFICIENT, Ko = 0.5 UNIT glizs
WEIGHT OF COMPACTED GRANULAR BACKFILL = 21 kN/me. HEr
452 SURCHARGE LIVE LOAD: WALLS ADJACENT TO PAVED DRIVEWAYS, glcfr ¢
Q=120kPa. 2|82, ¢
[2] 58 3
27553 &
o =20 2z
5. MATERIALS 5.5.8. THE CONCRETE MUST BE CURED IN ACCORDANCE WITH CSA A23.1 AND CSA A23.2 AND BE WATER-CURED FOR AT LEAST
7 CONSECUTIVE DAYS. ABBREVIATIONS
51.  CONCRETE 55.9. THE CEMENT GROUT SHOULD BE NON-SHRINK, CONSISTING OF NON-METALLIC AGGREGATE AND WATER-REDUCING AND PLASTICIZING
5.1.1. ALL FORMWORK SHOULD BE COMPLIANT WITH CSA A23.1, CSA A23.3 AND CSA S269.3. AGENTS, WITH A MINIMUM COMPRESSIVE STRENGTH OF 45 MPa AT 7 DAYS. ARCH ARCHITECTURAL
5.1.2. REINFORCING STEEL MUST BE DETAILED AND PLACED IN ACCORDANCE WITH CSA A23.1, CSA A23.2 AND THE MANUAL OF STANDARD 5.5.10. DO NOT USE CALCIUM CHLORIDE. B, BOTT BOTTOM L. CREPEAU
PRACTICE BY THE REINFORCING STEEL INSTITUTE OF CANADA. 55.11. DO NOT ALLOW ANY WEIGHT OR TRAFFIC ON THE CONCRETE PORTION OF A STRUCTURAL SLAB FOR 72 HOURS AFTER CONCRETE - 100072579
5.1.3. WELD REINFORCEMENT IN ACCORDANGE WITH THE LATEST EDITION OF CSA W186. PLACEMENT OR UNTIL THE CONCRETE HAS REACHED AT LEAST 70% OF THE REQUIRED STRENGTH. BEW BOTTOM EACH WAY
5.1.4. ALL CONCRETE WORK SHOULD BE COMPLIANT WITH CSA A23.1 AND CSA A23.3. c/c CENTRE TO CENTRE
5.1.5. BEFORE THE REINFORCEMENT IS FABRICATED, THE CONTRACTOR MUST OBTAIN ALL ACTUAL ELEVATIONS AND DIMENSIONS FOR THE SUBMITTALS cw COMPLETE WITH
FOUNDATIONS. SUBMIT CONCRETE MIX DESIGNS P CAST-N-PLACE
5.1.6. SUPPLY ALL REINFORCING STEEL AND WIRE MESH INDICATED IN THE PLANS, INCLUDING ANY CHAIRS, SEPARATORS OR TIE BARS NEEDED SUBMIT REINFORCING STEEL SHOP DRAWINGS o CONTROL JOINT
TO HOLD THE REINFORCEMENT IN PLACE. PREPARE PLACING DRAWINGS AND BAR LISTS INDICATING REINFORCING, DOWELS, CONCRETE COVER, CONSTRUCTION JOINTS.
5.1.7. ALWAYS STORE REINFORCING STEEL ON WOOD TO PREVENT DIRECT CONTACT WITH THE GROUND. CL CENTRE LINE
5.1.8. ALL REINFORCING STEEL SHOULD BE FREE OF OIL, GREASE, PAINT, RUST, HARDENED CONCRETE AND OTHER MATTER THAT MAY DESTROY CONCRETE TO BE IN ACCORDANCE WITH THE FOLLOWING TABLE: coL COLUMN g
OR REDUCE ITS BOND TO CONCRETE. CONC CONCRETE o
5.1.9. THE CONTRACTOR MUST COORDINATE THE LOCATION AND SIZE OF OPENINGS AND SLEEVES IN SLABS AND WALLS WITH CIVIL ENGINEER. DIA DIAMETER < pd
5.1.10. IF THERE ARE ANY OPENINGS OR CONDUITS IN THE CONCRETE SLABS OR WALLS THAT ARE IN CONTACT WITH THE GROUND, A WATER CLASS OR MIN. 28 DAY CEMENT | MAX AGGREGATE | o\ 0o % AR DIV DIMENSION O
BARRIER MUST BE INSTALLED TO PREVENT WATER ENTRY. LOCATION EXPOSURE | STRENGTH (MPa) TYPE SIZE (mm) (™| e TRAINMENT oL DEADLOAD = — <
5.1.11. ENSURE THAT REINFORCEMENT BARS AND INSERTS ARE NOT DISPLACED WHILE CONCRETE IS PLACED. CHAIRS AND BAR SUPPORTS = o
SHOULD BE OF SUFFICIENT STRENGTH AND APPROPRIATE FOR THE REINFORCEMENT USED. BASE SLAB C-1 35@56d | GUORGUL 20 80+30 47 DWG DRAWING om>dD
5.1.12. NOTIFY THE ENGINEER A MINIMUM OF 24 HOURS PRIOR TO POURING OF CONCRETE. COMMENCE POURING CONCRETE AFTER ALL WALLS o G560 | GUORGUL 2 50230 — EA EACH T3
REINFORCING STEEL IS PLACED AND APPROVAL IS GIVEN BY THE ENGINEER. EF EACH FACE %)
5.1.13. THE CONTRACTOR MUST SUBMIT THE POSITIONS OF CONCRETE CONSTRUCTION JOINTS IN WALLS, SLABS, BEAMS AND COLUMNS TO CUPOLEX ROOF STRUCTURE* C-1 35@56d | GUORGUL 14 175+30 4.7 EL ELEV ELEVATION D= v
THE STRUCTURAL ENGINEER FOR APPROVAL. *NOTE: 0.50 MAXIMUM WATER/TOTAL CEMENTITIOUS RATIO. SUPER PLASTICIZERS TO BE OPTIMIZED ACCORDING TO ASTMC494 TYPE F. USE EMBED EMBEDMENT Trw %
52 ACCESSORIES WATER REDUCER TYPE "A' ACCORDING TO ASTMC494. SLUMP REQUIREMENT OF 175225 mm ACCORDING TO CSA A23.1. EQ EQUAL ™ =
5.2.1. CONCRETE-ENCASED PARTS MUST BE INSTALLED BY THE FORMWORKER AND PROVIDED BY THE SPECIALIST. Ew EACH WAY ™
5.2.2. HOT DIP GALVANIZE ALL EXPOSED METAL PARTS PROTRUDING FROM CONCRETE (ANCHORS, PLATES, BOLTS, SLEEVES, ETC.) UNLESS EX, EXIST EXISTING ™
OTHERWISE APPROVED BY THE ARCHITECT AND THE ENGINEER. Fy YIELD STRENGTH (o]
53.  SHORING AND FORMWORK 5.6.  FINISHING Fe COMPRESSIVE STRENGTH COPHGHT €) CUPLEXENONEERNG SOLUTONS 1. USE OF
5.3.1. THE DESIGN AND ERECTION OF FORMWORK AND SHORING SYSTEMS SYSTEMS ARE THE RESPONSIBILITY OF THE FORMWORK 5.6.1. AFTER THE PRELIMINARY FINISH (LEVELLING AND SCREEDING), WAIT THE NECESSARY AMOUNT OF TIME (AFTER BLEEDING) BEFORE HEF HORIZONTAL EACH FACE T S romrao T e
CONTRACTOR, AND THE SERVICES OF AN ENGINEER WHO IS A MEMBER OF PEO. STARTING THE LAST FINISH. FINISH FLOOR SURFACES BASED ON THEIR CLASSIFICATION UNDER CSA A23.1, TABLE 21. FLATNESS AND HIF HORIZONTAL INSIDE FACE N rote s smarov "
5.3.2. REMOVE DRIPPINGS LEFT BY FORM JOINTS AND REPAIR DAMAGED SURFACES. LEVELNESS TOLERANCES ARE TO BE CONSISTENT WITH CSA A23.1, TABLE 21 CLASS A. HOF HORIZONTAL OUTSIDE FACE
5.6.2. UNLESS OTHERWISE INDICATED, THE FLOOR MUST BE LEVEL NEAR WALLS AND SLOPE WITHOUT SAG A MINIMUM OF 5 mm (1/3") PER foR HORIZONTAL )
5.4. REINFORCEMENT METRE DOWN TOWARD ANY DRAINS. N KILONEWTON 129
5.4.1. ALL REINFORCEMENT SHOULD BE GRADE 400R, MADE IN CANADA IN COMPLIANCE WITH MANUFACTURING STANDARD CSA G30.18. IF THE o KILOPASCAL ©
PLANS REQUIRE WELDABLE OR GALVANIZED STEEL, PROVIDE GRADE 400W STEEL. 5.7. GALVANIZING HEEE
5.4.2. THE WIRE MESH SHOULD BE COMPLIANT WITH ASTM A1064/A1064M. 5.7.1. STEEL MUST BE HOT DIP GALVANIZED AFTER FABRICATION, IN ACCORDANCE WITH ASTM A123. THIS APPLIES TO ANY STEEL EXPOSED TO LL LIVE LOAD o
5.4.3. IN WALLS AND SLABS, THE REINFORCEMENT MUST OVERLAP IN ALTERNATING COURSES. WEATHER AND PARTS SPECIFIED ON THE DRAWINGS. MAX MAXIMUM zl 5
5.4.4. MINIMUM CONCRETE COVER FOR REINFORCEMENT SHOULD BE AS INDICATED IN THE MINIMUM CONCRETE COVER TABLE, UNLESS 5.7.2. DAMAGED GALVANIZED SURFACES (EXISTING OR NEW) MUST BE TOUCHED UP WITH AT LEAST 2 COATS OF ZINC-RICH PAINT APPLIED 48 MIN MINIMUM 2| 2 z
OTHERWISE INDICATED IN THE CONCRETE PROPERTIES TABLE OR ON THE PLANS, HOURS APART, IN ACCORDANCE WITH ASTM A780 AND CGSB 1 GP 181. THE ZINC RICH PAINT SHOULD CONTAIN AT LEAST 92% METALLIC m METRE 5| & @
5.4.5. UNLESS OTHERWISE INDICATED ON THE PLANS, LAP LENGTHS AND BENDING SCHEDULES SHOULD BE COMPLIANT WITH THE ZINC IN THE DRY FILM. m SQUARE METRE Bl 2| «
REQUIREMENTS OF THE MANUAL OF STANDARD PRACTICE BY THE REINFORCING STEEL INSTITUTE OF CANADA. 512 @
5451, LAPLENGTHS AND EXTENSION LENGTHS BEYOND CRITICAL POINTS SHOULD BE COMPLIANT WITH CSA A23.3. OVERLAPS IN TENSION mm MILLIMETRE 2 &2
SHOULD BE CLASS B. mm2 SQUARE MILLIMETRE sl 2l 2
5452, INWALLS AND COLUMNS, ALL VERTICAL BARS SHOULD BE CONTINUOUS FROM THE INVERT OR FOOTINGS TO THE TOP OF THE WALLS MECH MECHANICAL 3| ¢
AND COLUMNS, OVERLAPPING BY THE MINIMUM LENGTH IN ALTERNATING COURSES THROUGH SLABS, BEAMS, ETC. MPA MEGAPASCAL 1
5.4.5.3. OVERLAP WIRE MESH SHEETS BY 300 mm IN BOTH DIRECTIONS. NBCC NATIONAL BUILDING CODE OF CANADA MEIES
5.4.6. UNLESS OTHERWISE INDICATED, OPENINGS IN WALLS AND SLABS MUST HAVE 2-15M REINFORCING ON ALL SIDES. THE BARS MUST EXTEND e NEAR FACE 2022
600 mm (2 ft.) PAST THE EDGE OF THE OPENING 2l 3
No. NUMBER
55.  CAST-IN-PLACE CONCRETE NTS NOT TO SCALE gl —|
551, UNLESS OTHERWISE INDICATED ON THE PLANS, CONCRETE MUST MEET THE REQUIREMENTS SPECIFIED IN THE CONCRETE PROPERTIES 0BC ONTARIO BUILDING CODE
TABLE. oc ON CENTRE
5.5.2. THE SLUMP SHOULD BE DETERMINED BASED ON THE CONSTRUCTION METHODS AND BE COMPATIBLE WITH THE CONCRETE MIX oF OUTSIDE FACE DATE: 19 October, 2022
APPROVED BY THE ENGINEER. USE A WATER-REDUCING AGENT AND A SUPERPLASTICIZER AS NEEDED TO ENSURE CONCRETE MEETS T FEINFORCENENT DRAWN Y.
FLUIDITY REQUIREMENTS, AT THE CONTRACTOR'S EXPENSE (SLUMP REQUIREMENT OF 17525 mm ACCORDING TO CSA A23.1). DO NOT :
ADD ANY WATER BEYOND THE AMOUNT PROVIDED FOR IN THE APPROVED CONCRETE MIX. STRUCT STRUCTURAL CHECKED BY: AD
55.3. USE A VIBRATOR FOR ALL CONCRETE PLACEMENT WORK. TEW TOP EACH WAY SCALE NA
5.5.4. CONCRETE FREE-FALL DISTANCE MUST NOT EXCEED 1,500 mm. P TYPICAL PROUECT Nov. 22.53708
55.5. ALL SURFACES THAT ARE TO SUPPORT A SLAB-ON-GRADE MUST BE HUMIDIFIED AND BE IN A SURFACE-DRY CONDITION WHEN THE UNO UNLESS NOTED OTHERWISE :
CONCRETE IS POURED, UNLESS THE CONCRETE IS POURED ONTO VAPOUR RETARDER OR INSULATION. VERT VERTICAL
5.5.6. IN THE EVENT THAT WORK MUST BE PERFORMED WHEN THE TEMPERATURE IS BELOW 5°C OR WILL BE BELOW 5°C IN THE 24 HOURS GENERAL NOTES
FOLLOWING, THE CONTRACTOR MUST ENSURE THAT THE CONCRETE IS APPROPRIATELY PROTECTED TO MAINTAIN THE CONCRETE AT NO VEF VERTICAL EACH FAGE
LOWER THAN 10°C THROUGHOUT THE CURING PERIOD, IN ACCORDANCE WITH CSA A23.1. VIF VERTICAL INSIDE FAGE
55.7. IN THE EVENT THAT WORK MUST BE PERFORMED WHEN THE TEMPERATURE IS ABOVE 27°C OR WILL BE ABOVE 27°C DURING CONCRETING, VOF VERTICAL OUTSIDE FACE
THE CONTRACTOR MUST TAKE APPROPRIATE MEASURES TO ENSURE THAT THE PLACED CONCRETE IS PROTECTED AGAINST THE EFFECTS WWE WELDED WIRE FABRIC
OF HOT AND/OR DRY WEATHER, IN ACCORDANCE WITH CSA A23.1. W WELDED WIRE MESH
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2.

TOP OF FOUNDATION IS 195.55.

CONCRETE FOUNDATION IS 150mm THICK
CONCRETE SLAB OVER WATERPROOFING
MEMBRANE (AS SPECIFIED BY OTHERS) OVER
150mm THICK GRANULAR "A" COMPACTED TO

98% S.P.D.
3. REINFORCE WITH
3.1 102x102 MW25.8xMW25.8WWM @
MID-HEIGHT OF CONCRETE THICKNESS
3.2 (3) 10M CONT. @ PERIMETER WALLS
3.3. 156M DOWEL @ 450mm o/c @ PERIMETER
WALLS

300mm@ INLET AS SPECIFIED BY OTHERS
INV.  196.50
REFER TO CIVIL

FIXED ACCESS ALUMINUM LADDER

200mm WIDE x 1450mm HIGH REINFORCED

/ CONCRETE PERIMETER TANK WALL

FIXED ACCESS ALUMINUM LADDER 150mm@ OUTLET AS SPECIFIED BY OTHERS
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TOP OF WALL IS 197.00.

PERIMETER TANK WALL IS 200mm THICK x
1450mm HIGH CONVENTIONALLY FORMED AND
PLACED CONCRETE WALL.

REINFORCE WITH

3.1
3.2.

15M @ 450mm o/c (VERT.)
15M @ 400mm o/c (HOR.)

L. GREPEAU
100072579

620mm x 570mm WIDE OPENING FOR

FORMING PLANS FOR EXACT LOCATION

[— ACCESS RISER. REFER TO CUPOLEX

620mm x 570mm WIDE OPENING FOR
ACCESS RISER. REFER TO CUPOLEX
FORMING PLANS FOR EXACT LOCATION
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TOP OF CONCRETE IS 197.15.

MIN. 150mm CONCRETE ABOVE TOP OF
CUPOLEX DOMES.

REINFORCE WITH

3.1 152x152 MW18.7xMW18.7WWM

3.2.
3.3.

10M BAR @ 570mm o/c EW (HOR.)
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1.10 TO 1.55m COVER OF ASPHALT

PAVEMENT ASSEMBLY AS SPECIFIED

BY OTHERS. REFER TO CIVIL
APPROX. MAX. FG 198.70

APPROX. MIN FG 198.25

CONCRETE TANK STRUCTURE FORMED
BY CUPOLEX RIALTO H.1450 mm

MIN. 150 mm CONCRETE ABOVE
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150mm CONCRETE BASE SLAB )
WATERPROOFING MEMBRANE AS SPECIFIED BY OTHERS =
160mm THICK GRANULAR "A"
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150mm CONCRETE ABOVE TOP
OF CUPOLEX DOMES

10M BAR @ 570mm o/c EW (HOR.)
TIED TO VERT. DOWEL IN COLUMNS

152x152 MW18.7xMW18.7 WWM (BOTT)
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MATERIAL QUANTITIES X H
%)
No. CUPOLEX RIALTO BASES 1040 %
FOR TYP. ACCESS OPENING No. CUPOLEX RIALTO TUBES H.1300mm 1040 LlJ H
e BOXFORM OPENING 300mm@ INLET AS SPECIFIED No. CUPOLEX RIALTO DOMES 948 I 3
e CUTOUT CUPOLEX BY OTHERS No. CUPOLEX RIALTO FLAT STOPS 182 o &
AFTER CONCRETE INV. 196.50 " O}
PLACEMENT REFER TO CIVIL No. POLYSTYRENE EDGE BLOCKS 64 O oS
CUPOLEX CONC. CONSUMPTION W/ H.1300mm TUBES* 0.0675 mm? g 2 x
*NOTE CONCRETE REQUIRED TO FILL THE CUPOLEX FORMING ONLY & E 5 —
TYP. 620mm x 570mm _— e ———————————————————————————————————— | w -~ o
WIDE ACCESS OPENING [ | ke
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BY OTHERS | | SHOE =
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REFER TO CIVIL | | v OriERs 8L T E
‘ ‘ INV. 19574
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TYP. 620mm x 570mm TYP. 620mm x 620mm X
200mm INLET AS SPEGIFIED WIDE ACCESS OPENING WIDE ACCESS OPENING
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CONCRETE TOP SLAB
CUT CUPOLEX RIALTO DOME
THE CONSTRUCTION OF CUPOLEX RIALTO REQUIRES \WOOD LEDGE ANCHORED TO WALL
PARTICULAR ATTENTION TO THE CONNECTION BETWEEN CONCRETE WALL
THE CUPOLEX ELEMENTS AND THE WALL.
L. CREPEAU
DURING THE CUPOLEX INSTALLATION, ESPECIALLY ALONG 100072579
. . THE PERIMETER WALLS, THERE MAY BE AREAS IN WHICH THE
= DOME IS REQUIRED TO BE CUT AND THEREFORE CREATE AN
| . T OVERHANG. THIS MAY CAUSE THE RISK OF FAILURE DURING
CUPOLEX RIALTO POLYSTYRENE EDGE BLOCK TO 7 i I THE CASTING OF THE CONCRETE SLAB
PREVENT FLOW OF CONCRETE INTO TANK - —
s wrogrgrey - TO SOLVE THE PROBLEMS ASSOCIATED WITH THE /
CUPCOLEXRIALTO FLAT STOP . L CONCRETE BOX FORM POTENTIAL CANTILEVER, INSTALL A WOOD LEDGE Co23-04-25
CUPOLEX RIALTO DOME Val ANCHORED TO THE WALL (SEE ADJACENT DETAIL). o
. =z
| THE WOOD LEDGE ONLY PROVIDES SUPPORT FOR THE <C )
ORI ORI LR IR, | ? / 3 CUT OUT TEMPORARY CUPOLEX DOMES DURING THE INSTALLATION OF THE SYSTEM AND — — <
e 7 BN . LTt . . P R = FORMWORK (LIGHT GREY) AFTER DURING THE PLACEMENT OF THE CONCRETE SLAB. THE e <
LA A — y 2o gt it : RN : ;I>,§i " CONCRETE PLACEMENT WOOD LEDGE DOES NOT PROVIDE ANY STRUCTURAL e NG
¢ o9l 3 W \ 4 . SUPPORT TO THE SLAB. ONCE THE SYSTEM IS ASSEMBLED, L =
‘o | THE CONCRETE SLAB CAN BE PLACED. THE REINFORCING 0C (<}:)
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1. DELIVERY, STORAGE AND HANDLING INSTALLATION @ @) O @) >< "
z
PROTECT MATERIALS DURING DELIVERY AND WHILE ON-SITE. I ] I S
STORE UNDER TARP TO PROTEGT FROM SNOW, ICE, ETC. FROM TIME OF DELIVERY TO INSTALLATION. STORAGE SHOULD CUPOLEX® PROVIDES EXCELLENT FLEXIBILITY IN WORKING WITH NEW CONSTRUCTION OR £
OCCUR ON SMOOTH SURFACES, FREE FROM DIRT, MUD AND DEBRIS. REMODELED BUILDING LAYOUTS. THE MAIN CHARACTERISTICS OF THE FORMING SYSTEM ARE FIRST ROW — o
1.3, HANDLING IS TO BE PERFORMED WITH EQUIPMENT APPROPRIATE TO THE SIZE (HEIGHT) OF PALLETS AND SITE SPEED AND SIMPLICITY; THE FOLLOWING POINTS SHOULD BE ADHERED TO: —I 5' o
CONDITIONS AND MAY INCLUDE HAND, HANDCART, FORKLIFTS, EXTENSION LIFTS OR SMALL CRANES, WITH CARE GIVEN ) ] (Q
TO MINIMIZE DAMAGE TO CUPOLEX FORMS AND ADJACENT CUPOLEX FORMS. e ONAVERAGE TWO LABOURERS SET 45 m®/hr N AN\ ) v ©y
14, HANDLING: e LAYOUT COMPLIES WITH A GRID SYSTEM O O O O z =%
141, HANDLE CUPOLEX WITH SAFETY GLOVES AND SAFETY GLASSES e BASES ARE INSTALLED BY STARTING FROM LEFT TO RIGHT AND TOP TO BOTTOM & E 5 —
1.4.2. AVOID IMPACT ESPECIALLY IN TEMPERATURE BELOW 0°C (32°F). FOLLOWING THE ARROWS o g
1.423. AVOID TIPPING CUPOLEX PALLETS. e ENSURE THAT THE RIALTO TUBES ARE INSERTED IN THE CUP INSERTS OF THE RIALTO ’ =z E 5]
1.4.4. REMOVE ANY SNOW AND ICE ABOVE CUPOLEX PALLETS PRIOR TO MOVING PALLETS OR REMOVING FORMS FROM BASES. SECOND ROW e 6 3 S
PALLET. e CUPOLEX DOMES ARE INSTALLED ON THE TUBES BY STARTING FROM LEFT TO RIGHT AND = 538 O ©
TOP TO BOTTOM u =890
=8 28
e FLAT STOPS ARE INSTALLED INTO THE EXPOSED OPENINGS ALONG THE PERIMETER DOMES sz 533
2. EXCAVATION TO PREVENT FLOW OF CONCRETE INTO THE VOID. O /Q @ ® O el
- e POLYSTYRENE EDGE BLOCK IS ALSO PROVIDED TO WEDGE BETWEEN WALLS AND CUPOLEX £Eco S o8
DO NOT PROCEED WITH WORK WHEN SUBGRADES, SOILS AND SUBBASE ARE IN A WET, MUDDY OR FROZEN CONDITION. PROVIDE FORMS DURING POUR. _g EEe 3]
LAYOUT AND ELEVATION CONTROL DURING INSTALLATION OF CUPOLEX STORM TANKS. UTILIZE VISIBLE GRADE STAKES, ¢ POURING AND FINISHING OF THE CONCRETE SLAB IN THE CONVENTIONAL MANNER 2 8 ®
BENCHMARKS, SURVEYING EQUIPMENT AND OTHER MEANS AND METHODS, ESPECIALLY DURING WINTER MONTHS, TO ASSURE THIRD ROW — 8 9 oo oL
THAT LAYOUT AND ELEVATIONS CONFORM TO THE LAYOUT AND ELEVATIONS INDICATED ON THE PLANS. THE EXCAVATION SHOULD 0>+ £
BE CARRIED OUT IN ACCORDANCE WITH THE INSTRUCTION RECEIVED FROM THE CONSULTING ENGINEER.

21, PREPARE SUBGRADE. ENSURE THAT THE BOTTOM OF THE EXCAVATION IS LEVEL AND TO THE CORRECT DEPTH. ():@)

22 PREPARE SUBGRADE AS SPECIFIED ON THE CUPOLEX ENGINEERED DESIGN DRAWINGS. ENSURE ALL FILL MATERIALS
ARE MECHANICALLY COMPACTED AND SLOPE SUBGRADE AS SPECIFIED BY CIVIL DRAWINGS

23 PLACE AND CONNECT THE MANHOLES AND INLETS/OUTLETS AS SPECIFIED. 1. CONNECT THE RIALTO BASES TO 2. INSERT THE TUBES IN THE CUP INSERTS 3. INSTALL THE RIALTO CUPOLEX 4. INSTALL FLAT STOPS TO THE DOMES ALONG THE

24.  PLACE THE AGGREGATE COVER ON PIPES AS SPECIFIED ON DRAWINGS. OBTAIN THE ALIGNMENT GRID IN THE RIALTO BASES DOMES TO THE TUBES PERIMETER OF THE TANK WALL

25. IF SPECIFIED AS A WATERTIGHT SYSTEM, LAY WATERPROOFING ON TOP OF SUBBASE AS SPECIFIED ON DRAWINGS. >

3. INSTALLATION OF BASE BELOW CUPOLEX FORMS

'*‘exp.

3.1. INSTALL AGGREGATE SUBBASE TO THE DEPTHS INDICATED IN THE DRAWINGS AND COMPACT TO A MINIMUM OF 98% OF
MAXIMUM DRY DENSITY AT OPTIMUM MOISTURE CONTENT, IN ACCORDANCE WITH ASTM D698 STANDARD PROCTOR
METHOD.

32 COMPACT THE SUBGRADE WITH A MINIMUM OF THREE PASSES OF A SUITABLE VIBRATING MACHINE OR APPLY OTHER
COMPACTION FORCES AS NEEDED TO ACHIEVE THE REQUIRED SUBGRADE COMPACTION RATE.

3.3. DO NOT PROCEED WITH WORK WHEN SUBGRADES, SOILS AND SUBBASE ARE IN A WET, MUDDY OR FROZEN CONDITION.
3.4. ALWAYS PROTECT SUBBASE UNDER TARPS DURING WINTER MONTHS.

exp Services Inc.
Montreal, QC H3A 3C8

CANADA
www.exp.com

IF USING A CLOSED BOTTOM STORM TANK, A CONCRETE BASE IS REQUIRED.

35. PREPARE FORMWORK TO THE REQUIRED DIMENSIONS AS SPECIFIED ON PLAN.
3.6. IF SPECIFIED, INSTALL REINFORCING AS SPECIFIED ON THE DRAWINGS
3.7. ENSURE THAT CONCRETE IS TO THE SUITABLE SLUMP AS SPECIFIED AND PROCEED WITH POUR.

L. CREPEAU
100072579

3.8. IF SPECIFIED, RETAIN WELDED WIRE MESH AT MID-HEIGHT OF CONCRETE DURING POUR. 5. INSTALL THE POLYSTYRENE EDGE BLOCK IN THE GAPS BETWEEN
39.  CONCRETE SHOULD BE FLAT AND TO THE REQUIRED THICKNESS AS SPECIFIED THE DOMES AND PERIMETER WALL
3.10.  ALLOW 24 HOURS FOR THE CONCRETE TO SET BEFORE CONTINUING WORK.

3.11.  PROTECT THE CONCRETE FROM ADVERSE WEATHER.

4. ASSEMBLY OF CONCRETE TANK WALLS

41, ENSURE CONCRETE BASE OR FOOTINGS ARE SET BEFORE WORKING ON CONCRETE WALLS % pd
42, PREPARE FORMWORK TO THE REQUIRED DIMENSIONS AS SPECIFIED ON THE DRAWINGS — O_
43 ALLOW FOR PENETRATIONS THROUGH WALLS SUCH AS INLETS/OUTLETS =z E <
44, INSTALL REINFORCING AS SPECIFIED ON THE DRAWINGS O W %
45, ENSURE THAT CONCRETE IS TO THE SUITABLE SLUMP AS SPECIFIED AND PROCEED WITH POUR. ocCr<
46, ALLOW 24 HOURS FOR THE CONCRETE TO SET BEFORE CONTINUING WORK. - %
47 PROTECT THE CONCRETE FROM ADVERSE WEATHER. T WNon
2]
5. ASSEMBLY OF CUPOLEX-RIALTO FORM COMPONENTS gg =
™
51, IN ORDER TO LAY THE RIALTO BASE CORRECTLY, SEE THE ARROW ON THE ELEMENT AND POSITION SO ARROWS ALL I%e)
FACE THE SAME DIRECTION. ENSURE THE SIDE CONNECTION PINS ARE CORRECTLY INSERTED.
52, ONCE THE BASES ARE INSTALLED, BEGIN INSTALLING THE RIALTO TUBES. ENSURE THE TUBES ARE FREE FROM ICE, NOT PRODUCT DATA om0 o e o e o
CRACKED AND WELL PRESSED TO TOUCH THE BOTTOM OF THE BASES. ; e
53.  INSTALL RIALTO DOMES ON TOP OF THE RIALTO TUBES. SEE THE ARROW ON THE DOMES AND POSITION ALL ELEMENTS mAAffggCF)gF:ﬁ%/";Sg%?éﬁ;ﬁk;maag‘gg%SQAT\‘LSE’EE‘DT(E'E /SF&F;\‘OTLE% [
SO ARROWS ARE FACING THE SAME DIRECTION. THE ELEMENTS MUST BE INSTALLED FROM LEFT TO RIGHT DIRECTION
AND FROM TOP TO BOTTOM DIRECTION. BE SURE TO CONNECT THE RIALTO DOMES TO THE TUBES AND TO EACH SUPERIOR STABILITY AND RESISTANGE IN ITS STRUCTURE TO ALLOW 1] ;
ADJACENT DOME : OPERATIONS THAT ARE COMPLETED DIRECTLY ABOVE THE PLASTIC /\ <[ o
: CUPOLEX RIALTO® ELEMENTS BEFORE AND DURING THE PLACEMENT OF . o
54.  INSTALL POLYSTYRENE EDGE BLOCK AND FLAT STOPS SUPPLIED BY CUPOLEX ENGINEERING SOLUTIONS AROUND THE THE CONCRETE. CUPOLEX RIALTO® TUBES ARE AVAILABLE IN A VARIETY OF = 5| o
PERIMETER OF THE WALL WHERE THERE IS A LARGE ENOUGH GAP BETWEEN THE RIALTO DOME AND THE TANK WALL DEPTHS TO DEAL WITH DIFFERENT DEPTHS OF FILL OR WATER STORAGE ) Ml
FOR CONCRETE TO POUR INTO THE TANK. ENSURE THAT THE OPENING TO THE TOP OF THE TUBES ARE NOT FULLY REQUIREMENTS. ~
COVERED BY EDGE BLOCK, SO THAT CONCRETE CAN FLOW INTO THE TUBES AND ACCOMMODATE A VIBRATING ROD. Gl =
21 @
55 IN SCENARIOS WHERE GAPS ARE LARGER THAN THE EDGE BLOCK CAN ACCOMMODATE, ADD A ROW OF DOMES CUT TO gl &l @
BE FLUSH WITH THE WALL AND PROVIDE TEMPORARY SUPPORT IN THE FORM OF WOODEN LEDGES DOWELED TO THE | 2| «
WALL UNDERNEATH THE DOME. PACKAGING gl 2|2
56.  FOR LARGE PENETRATIONS (I.E. LARGER THAN ONE CUPOLEX DOME), REMOVE THE CUPOLEX DOMES (AND TUBES) AND E— o £l 8| 8
BOX FORM ACCORDING TO THE REQUIRED DIMENSIONS OF PENETRATION. USE EDGE BLOCK AND/OR CUT THE DOMES CUPOLEX RIALTO® IS PACKAGED ON HEAT TREATED WOOD PALLETS X 1 2
AND REFER TO THE SECTION ON CUT DOMES FOR CANTILEVER. WRAPPED WITH CELLOPHANE AND CERTIFIED FOR INTERNATIONAL SHIPPING. 7’— X RN
57.  FOR SMALL PENETRATIONS (.E. SMALLER THAN ONE CUPOLEX DOME), CUT A HOLE IN THE DOME ACCORDING TO THE LN | o
REQUIRED DIMENSIONS OF PENETRATION. INSERT THE PIPE. o PALLET DIMENSION: 1.2m x 1.2m x H 2.0m w| & 8
} . g | e
58.  INSTALL THE REINFORCING STEEL MESH ON THE CUPOLEX DOME AND ANY STEEL DOWELS IN TUBES (IF SPECIFIED). .. 'Q‘v?zi (.?l—FGTCF&IJEFI;OLIIETEI' E%"gfgs PER PALLET: 240 % L] 3| 5] %
. NN —
REFER TO CUPOLEX DRAWINGS FOR DETAILS AND SPECIFICATIONS FOR REINFORCING. <« TOTAL WEIGHT PER PALLET: 288kg Y === ) 2 ,
59, ALWAYS PROTECT INSTALLED CUPOLEX UNDER TARPS DURING WINTER. e NO.OF RIALTO 'BASES' PER PALLET: 324 5 L] o —| ™
o NO. OF RIALTO TUBES PER PALLET: VARIES (e.g. 144 FOR 1m TUBE >
6.  CONCRETE TOPPING HEIGHT) o2 ]
-SIDE DATE 19 October, 2022
6.1.  BEFORE POURING CONCRETE, ENSURE THERE ARE NO GAPS WHICH ALLOW THE CONCRETE TO FLOW INTO THE TANK X DRAWNBY: 1M
USING POLYSTYRENE EDGE BLOCK PROVIDED BY CUPOLEX ENGINEERING SOLUTIONS. STORAGE & HANDLING _ﬂ___ CHECKED BY: AD
62 DURING THE CONCRETE POUR, LIFT THE WELDED WIRE MESH TO THE DEPTH AS SPECIFIED IN THE DRAWINGS. ENSURE SCALE NTS
THAT IT STAYS IN PLACE DURING THE CONCRETE CURING. *  ALL PRODUCTS ARE DELIVERED ON HEAT TREATED WOOD PALLETS WITH # 591 # - 20 PROJECT No.: 22-59708
. POLYTHENE WRAPPING -
63.  DURING THE CONCRETE POUR, INSERT A VIBRATING ROD TO INTO EVERY CUPOLEX-RIALTO TUBE.  HANDLE OUPOLEX RIALTO ELEMENTS WITH SAFETY GLOVES AND SAFETY
64.  AFTER ENSURING CONCRETE IS LEVEL AND TO THE CORRECT THICKNESS, ALLOW 24 HOURS TO SET BEFORE GLASSES CUPOLEX RIALTO
CONTINUING WORK. e AVOID IMPACT PRODUCT DATA
o AVOID TIPPING PALLETS

TEMPERATURES BELOW 0°C OR ABOVE 35°C.

e SEE SPECIFIC INSTRUCTIONS FOR INSTALLING PRODUCT IN
e  CUPOLEX-RIALTO WASTE CAN BE COMPLETELY RECYCLED. ( : ;
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Verification Statement

Hydro International Up-Flo® Filter with CPZ™ Media
Registration number: (V-2019-06-01)
Date of issue: (2020-May-13)

Technology type  Stormwater Filtration Device

Application Technology to remove sediment, nutrients and metals from stormwater runoff
Company Hydro International Website  https://www.hydro-int.com
Address 94 Hutchins Drive, Portland, Maine USA 04102

E-mail TechSupport@hydro-int.com Phone +1 (207) 756 6200

This Verification Statement was prepared by VerifiGlobal to summarize the results reported in the
Verification Report for the Hydro International Up-Flo® Filter with CPZ™ Media, dated November
26, 2019. The Verification Report was prepared by Good Harbour Laboratories Inc. (GHL) for
VerifiGlobal in accordance with the requirements of the International Organization for
Standardization (ISO) 14034 Environmental Technology

Verification (ETV) standard and the VerifiGlobal
Performance Verification Protocol. All the information
provided in this Statement are based on the independent,
third-party review and verification of technical information,
performance test reports, performance data and specific
performance claims documented in the Verification Report.

Technology Description

The Up-Flo® Filter with CPZ™ Media is a stormwater
remedial device that incorporates gravitational separation of
floating and settling materials, screening, and filtration of
polluted stormwater to offer treatment train capabilities in a
standalone device. Each Up-Flo® Filter consists of a highly
configurable array of modules that are typically supplied as
a complete system housed in a 4-ft (1.2 m) diameter
manhole or precast vault. Manhole configurations consist of
a single ring assembly containing one to six modules.
Vaulted systems are highly configurable and may contain . . . .

single or multiple arrays each consisting of one to 18 Filter Figure 1: Up-Flo® Filter with CPZ™
Modules depending on availability of vault sizes. Media




Hydro Up-Flo® Filter
Net Annual Water Quality Worksheet

Hydro

International @

Project Name: 6333 Hurontario Report Date: 2022.11.02 Paste Fraction of . Weighted Net
- . — . Filter Removal
Street: Hurontario City: Mississauga Intensity* _Annual Efficiency Annuall
Province: Ontario Country: Canada Distribution* Efficiency
Designer: Andrew Farina email: afarina@cfcrozier.ca (mm/hr) (%) () (%)
0.50 0.2% 92.2% 0.2%
Treatment Parameters: 1.00 15.0% 91.3% 13.7%
1.50 17.3% 90.3% 15.6%
Site ID: 2.00 14.5% 89.3% 13.0%
Area: 1 ha 2.50 3.1% 88.3% 2.7%
Percent Impervious: 85% 3.00 2.6% 87.4% 2.2%
Rational C value: 0.8 cakecn | 3.50 6.2% 86.4% 5.3%
Rainfall Station: Toronto Pearson Intl AP, ONT MAP | 4.00 4.6% 85.4% 4.0%
Peak Storm Flow: 202 L/s 4.50 1.6% 84.4% 1.4%
Peak Storm Flow Return: - yrs 5.00 4.9% 83.5% 4.1%
6.00 4.1% 81.5% 3.3%
Number of Filter Modules 11 7.00 4.4% 79.6% 3.5%
8.00 3.2% 77.6% 2.5%
Installation Configuration: 9.00 2.2% 75.7% 1.6%
10.00 2.4% 73.7% 1.7%
20.00 9.4% 54.2% 5.1%
30.00 2.4% 34.7% 0.8%
40.00 0.9% 15.2% 0.1%
50.00 0.5% 0.0% 0.0%
100.00 0.4% 0.0% 0.0%
150.00 0.0% 0.0% 0.0%
Outlet Pipe Size: Net Annual Treatment 81.0%
Inlet Pipe 1 Size:
Inlet Pipe 2 Size: Total Net Annual Removal Efficiency: 81.0%
Inlet Pipe 3 Size: Total Runoff Volume Treated: 90.1%
1. Rainfall Data: 1960:2013, HLY03, Toronto Pearson Intl AP , ON, 6158733.
Rim Level:
Outlet Plpe Invert: 0 2. Based on NJDEP test protocols post 2015 independently verified.
0
Invert Pipe 2: -m O
Invert Pipe 3: m 0
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Verified Performance Claims

Verification of the Hydro International Up-Flo® Filter with CPZ™ Media is based on existing
performance test data from two different locations with different rainfall characteristics, catchment
areas and pollutant loadings. Supporting data were obtained from three independent perfomance
monitoring studies. One was conducted by Engineering School of Sustainable Infrastructure and
Environment (ESSIE) at the University of Florida (UF) under the supervision of Dr. John Sansalone
and two were conducted by Department of Civil, Construction, and Environmental Engineering
(CCEE) at the University of Alabama (UA) under the supervision of Dr. Bob Pitt.

All three studies performance monitoring studies were conducted following the requirements of the
New Jersey Department of Environmental Protection (NJDEP) Technology Acceptance Reciprocity
Partnership (TARP) Tier Il Protocol for Stormwater Best Management Practice Demonstrations
(2003) and its 2006 and 2009 amendments. In total, there were 661 storms assessed to verify that
an Up-Flo® Filter with CPZ™ Media achieves the performance listed in Tables 1 and 2, when
designed to the following parameters:

e System hydraulic loading rate of 25 gpm (1.58 L/s) per filter module, with bypass of higher
flows.

o Filter flux rate of 22.7 gpm/ft2 (15.4 L/s/m2)
e Operating head of <30 in. (76.2 cm)
o Effective Sedimentation/ Filtration Treatment Area (ESA/EFTA) —12.6/6.6 (1.91)
e Maximum sediment storage volume of 16.8 ft3 (0.476 m3) at a sediment depth of 16 inches
(0.41m).
Table 1. Up-Flo® Filter with CPZ™ Media — Verified Concentration Removal Efficiency
Constituent Lower 95% Median Upper 95%
Confidence Interval Confidence Interval
SSC* 85.9% 92.8% 94.7%
SSC ** 73.9% 82.8% 86.3%
TSS * 79.0% 89.2% 91.0%
TSS ** 72.0% 78.3% 85.2%
TN * 9.0% 28.5% 64.7%
TP * 33.8% 43.9% 50.9%
Zn ** 39.4% 50.0% 62.1%
Cu ** 72.6% 80.7% 85.2%
* Based on ESSIE (UF) Performance monitoring results
** Based on CCEE (UA) Performance monitoring results

Table 2. Up-Flo® Filter with CPZ™ Media — Verified Flow Weighted Mass Removal Efficiency

Constituent | ESSIE (UF) Performance | CCEE (UA) Performance
monitoring results monitoring results
6-month 12-month 12-month

SSC 93% 92% 86%

TSS* 89% 87% 87%

TN ** 68% 39% e

TP ** 48% 48% e

Zn *kk *kk 59%

Cu *kk *kk 70%

* TSS results for UF are a function of SSC.

** TN and TP load data was time dependent after 6-months

*** No data submitted

'0f the total 66 storms (16 storms from UF and 50 storms from UA), 62 were identified as qualifying events
having quality data for TSS, and 59 for SSC. Fewer events with metals detected in the runoff limited the metals
data sets. There were a total of 28 and 17 storms for Zn and Cu, respectively, solely from the UA data. Total

Nitrogen and Total Phosphorous claims were based on the 16 storms recorded solely from the UF data.
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Description of Test Procedure

Table 3 shows the target criteria as outlined by the TARP and TAPE programs as well as the results
achieved at the two locations. Table 4 provides a more detailed description of the observed
operating conditions over the testing period. At the time of testing, the TARP and TAPE programs
both allowed for field testing data to be used to obtain certification in participating states. They were
the most widely used protocols and were generally accepted as industry standards. The TARP
program has since stopped accepting field data, but the TAPE program remains in effect and is
currently referenced to benchmark the quality of data obtained from stormwater monitoring
programs.

Table 3. Up-Flo® Filter with CPZ™ Media Performance Testing - Specified TARP & TAPE
criteria, and achieved results, for storm selection and sampling

Description TARP Criteria TAPE Criteria Achieved value
ESSIE - UF CCEE - UA
Total rainfall/storm 22.5 mm (0.17) 23.81 mm (0.15”) | >2.5mm 24.6 mm
(0.1M (0.18")
Minimum inter-event 6h 6h =26h =26h
period
Minimum flow- 70% including as | 75% including as | 100% 87.6%
weighted composite much of the first | much of the first
sample storm 20% of the storm | 20% of the storm
coverage
Minimum 10, buta 12, but a minimum | 5, whole 11
influent/effluent minimum of 5 of 10 subsamples | manual
samples subsamples for for composite samples
composite samples
samples
Total sampled rainfall | = 381 mm (15”) NA 195 mm 765 mm
(7.66") (30.07")
Total sampled storms | =20 212 16 29

Table 4. Up-Flo® Filter with CPZ™ Media Performance Testing - Observed operational
conditions for events monitored over each performance test period

Operating parameter Observed range

ESSIE - UF CCEE - UA Total*
Storm duration 0.35-5.78 h 0.67-64.7 h
Previous dry hours** 6-213 > 6 hrs for the 20 storms in 15
study and 12-632 hrs for 30
storms in second study
Rainfall depth 0.10-1.64 in 0.18-2.44 in

Runoff volume

223-4095 gal (0.84-15.5 m°)

2,065-61,131 gal(7.82-231 m°)

Peak rainfall intensity (5 min)

1.2-5.4 in/h (3.0-13.7 cm)

0.24-4.68 in/h (0.61-11.9 cm)

Peak runoff flow rate

27.7-233 gpm (1.75-14.7 L/s)

68-1023 gpm (4.29-64.5 L/s)

Event median flow rate

2.4-21.4 gpm (0.15-1.35 L/s)

28-175 gpm (1.75-11.0 L/s)

* The UA data ranges cover the storms for both studies; ranges for individual studies might be narrower.
** This is the same as the time period between events, or time since it last rained a qualifying event.
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For the UF study, performance monitoring was conducted at the Reitz Union surface parking lot,
which had a drainage area of 0.12-0.20 acres (0.049-0.081 ha),which was 76% impervious,
depending on storm intensity and wind direction. The area generated a flow rate in excess of the
150 gpm (9.55 L/s) maximum treatment flow rate (MTFR) in 3 of the 16 storms. The 4-ft diameter
(1.2 m) test unit was installed above ground in a temporary installation at the bottom of a hill sloping
down from the lot. An inlet catch basin conveyed runoff from the parking lot through a Pashall flume
into the filter. Monitoring occurred over a period of 12 months and the UF team recovered the
captured mass at the end of the perfomance monitoring study. No maintenance was required or
conducted during the year long monitoring period from 12 September 2015 through 1 September
2016.

The UA perfomance monitoring studies covered a total of 50 storms, but not all of them yielded
useful data for all parameters. The site used in both cases was the Riverwalk parking lot near the
Bama Belle in Tuscaloosa, Alabama. The drainage area was about 0.9 acres (0.36 ha), 68%
impervious. The unit was installed in a 4 ft. (1.2 m) diameter below-grade catch basin inlet manhole
on the site. Monitoring occurred in two stages of approximately 12 months each over a total of 32
months. The first round of testing occurred from July 16, 2010 to April 11, 2011 and the second from
May 31st, 2012 to March 30th, 2013.

The UA perfomance monitoring study used autosamplers to generate the flow-weighted composite
samples and the event mean concentration data. This data was used to calculate removal
efficiencies. However, in the UF performance monitoring study, sediment removal performance was
assessed by taking full cross section samples of the influent and effluent streams at regular intervals
for the duration of the storm and combining the samples into flow-weighted composites. The data
was converted into event mean concentrations for the purposes of calculating removals.

The following approved analytical methods were used:

e TSS-ASTM D2540

e SSC — ASTM D3977-97(2013) Standard Test Methods for Determining Sediment
Concentration in Water Samples

e PSD - ASTM D422 — 63 Standard Test Method for Particle-Size Analysis of Soils and ASTM
C136 Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

e PSD - ASTM 2560- C, D (UF used 2560D laser diffraction or light-scattering method and UA
used 2560C Coulter Counter or light-blocking method)

e TP —S.M.4500-P-B Acid Hydrolysis

e TN — Persulfate Digestion Method

e Cu — EPA 200.8 Determination of Trace Elements in Waters and Wastes by Inductively
Coupled Plasma — Mass Spectrometry

e Zn - EPA 200.8 Determination of Trace Elements in Waters and Wastes by Inductively
Coupled Plasma — Mass Spectrometry

As part of the mass balance measurements, the UF team allowed all samples to sit for an hour and
reported concentrations of suspended solids, measured using ASTM 2540D, as TSS, in addition to
the usual SSC measurement using SM3977. In order to be able to report a TSS comparable to other
perfomance monitoring studies, Dr. Sansalone developed a correlation equation for TSS* = f(SSC) as
well as equations for the 95% confidence limits of TSS*.

Summary of Verification Results

The cumulative frequency of rainfall depths monitored during the three perfomance monitoring
studies is presented in Figure 2. The median rainfall depths in the three perfomance monitoring
studies were 0.31, 0.71, and 0.75 inches (8, 18 & 19 mm) while the 90" percentile rainfall depths
were 1.1, 0.9 and 2.2 inches (28, 22 and 57 mm). Thus the data presented covers a comparatively
wide range of rain events.
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Figure 2. Rainfall depth frequency curves
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For UF monitoring, a total of 16 storm events, with varying rainfall intensity and runoff volume from
event to event, were monitored. The cumulative rainfall depth was 7.66 inches (195 mm) and the
cumulative influent runoff volume was 20,022 gallons (7.65 m®). The entire volume was treated by
the Up-Flo® Filter system. Of the 16 storms treated, three storms generated flow rates exceeding
the MTFR of 150 gpm (9.55 L/s) but there was no bypass, because the excess was not sufficient to
top the overflow weir, and all sampled flows passed through the filtration media. Median driving head
difference for an event never exceeded 13.1 inches (33.3 cm) and peak driving head difference
never exceeded 27.1 inches (68.8 cm), which indicates the media was not occluded.

For the UA site, all of the storm events from May 318, 2012 to March 30", 2013 were monitored for
flow but only 30 events were sampled. The total rainfall depth for this period was 49 inches (124.5
cm) or 982,192 gal. (3,718 m?) of runoff volume that was routed through the filter. Actual storm data
from the monitoring period showed about 624,503 gal. (2,364 m®) of runoff (from about 30 inches or
76.2 cm of rainfall) was treated by the media filter system. This included about 28.5 % of bypass
flow volume, which was sampled and included in the performance results. Given that the total
bypassed volume was almost three times the expected bypass volume at the UA site, the UA results
are considered conservative.

Influent particle sizes varied considerably between the two monitored locations and between storm
events. Catchment characteristics and available sources, sampling methods (auto sampling vs. grab
sampling), storm intensities, duration and volumes all influence the particle size range. The particle
size analyses were completed for just the median particle size for each storm. A comparison of
statistical descriptive values for influent and effluent median particle sizes for the two monitored sites
is illustrated with the Whisker-Box-Plot shown in Figure 3.

Due to larger storm events and curbside erosion, the median UA influent particle size range and dso
were substantially the larger of the two monitored sites. The interquartile range for the influent
median particles sizes was 659 um for UA compared to 59 uym for UF and the UA d50 was 247 uym
compared to 85 um for UF. However, despite the influent particle size differences between
locations, the median UA and UF effluent particle size range and d50 were similar. The interquartile
range for the effluent median particles sizes was 33 um for UA compared to 13 um for UF and the
UA d50 was 48 ym compared to 30 uym for UF.
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Figure 3. UF and UA Summary of Influent and Effluent Median Particle Sizes
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Summary statistics for the influent and effluent concentration removal efficiencies as well as the
overall mass load reductions are shown in Table 4 and Table 5 for UF and UA, respectively.

While the flow weighted removal efficiency for TP and TN were 48% and 39%, respectively, TP and
TN reduction tended to decrease with the overall volume treated. Results showed that if the filter
maintnenance cycle is limited to 6-8 months, the long-term load reduction for TP and TN would have
been 50% and 70%, respectively.

Table 4: Up-Flo® Filter with CPZ™ Media Performance Testing - Summary statistics for
influent and effluent event mean concentrations (EMCs) and the overall mass load reductions
for selected constituents (UF Test)

Parameter | Sample Min Max Median SD Mass Load
Location Reduction

SSC Influent 146 1584 487 360 92%
Effluent 19.9 96.5 43.25 20.2

TSS* Influent 93.3 870 277 194 87%
Effluent | 25.0 66.4 37.6 10.9

TP Influent 0.79 6.05 1.9 1.70 | 48%
Effluent .56 2.19 1.1 0.56

TN Influent 41 7.89 2.1 2.18 | 39%
Effluent .52 3.84 1.2 1.21
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Table 5. Up-Flo® Filter with CPZ™ Media Performance Testing - Summary statistics for
influent and effluent event mean concentrations (EMCs) and the overall mass load reductions
for selected constituents (UA Tests)

Parameter | Sample Min Max Median | SD Mass Load
Location Reduction

SSC Influent 23 879 88 166 86%

(mg/L) Effluent 3 69 17 18

TSS (mg/L) | Influent 11 571 89 128 87%
Effluent 3 64 19 22

Total Zn | Influent 7.0 157 22.0 0.71 59%

(ug/L) Effluent 2.5* 72 14.0 0.68

Total  Cu | Influent 6 181 9 42 70%

(ug/L) Effluent 1.3** 42 1.3 20.9

* There was a single effluent value that was non-detect (ND). Since it was only 1 value %2 the detection limit 1.3
Mg/L, was substituted when calculating statistics.

**The Cu data was highly censored (many non-detect, ND, effluents). Statistics were calculated by substituting
2 the detection limit, 1.3 pg/L, for all ND data then bootstrapping as usual.

As the independent third-party verifier, following the requirements of ISO 14034, GHL has confirmed

that:

The Hydro International Up-Flo® Filter with CPZ™ Media is based on sound scientific and engineering
principles, providing a net environmental benefit.

Performance testing of the Hydro International Up-Flo® Filter with CPZ™ Media was based on defined
parameters and was conducted following the requirements of the NJDEP TARP Tier Il Protocol for
Stormwater Best Management Practice Demonstrations (2003) and its 2006 and 2009 amendments.

Performance testing of the Hydro International Up-Flo® Filter with CPZ™ Media was performed by a
qualified testing organization.

Sample analyses were carried out as part of the test plan by a third-party analytical laboratory in a
manner that meets the quality requirements of ISO 17025. Operating conditions and performance
during each testing run were documented.

Frequency of sampling and duration of each performance test were determined based on the
specifications in a credible test plan and the requirements to produce sufficient data to support the
performance claim at a 95% confidence level.

Performance measurements and calculations were based on the technology application and relevant
performance parameters as outlined in the Verification Plan.

Performance calculations were done according to generally accepted test methods described in the
test design, including the applicable mathematical and statistical principles and procedures.

Data storage, transfer and control were adequate, carried out in accordance with the intent of ISO
9001 enabling control and retrieval of documents and records.

Quality assurance requirements were addressed throughout the performance testing process and in
the generation of performance test results. This confirmation included reviewing all data sheets and
data downloads, as well as overall management of test system quality.

Quality Assurance

Performance testing and verification of the Hydro International Up-Flo® Filter with CPZ™ Media
were performed in accordance with the requirements of ISO 14034:2016 and the VerifiGlobal
Performance Verification Protocol. The verifier, Good Harbour Laboratories, has confirmed that
quality assurance requirements were addressed throughout the performance testing process
and in the generation of performance test results. This includes reviewing all data sheets and
data downloads, as well as overall management of the test system, quality control and data
integrity.
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What is ISO 14034?

The purpose of environmental technology verification is to provide a credible and impartial account
of the performance of environmental technologies. Environmental technology verification is based on
a number of principles to ensure that verifications are performed and reported accurately, clearly,
unambiguously and objectively. The International Organization for Standardization (ISO) standard for
environmental technology verification (ETV) is ISO 14034, which was published in November 2016.

Benefits of ETV

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

For more information on the Hydro For more information on VerifiGlobal, contact:

International Up-Flo® Filter, contact:

Hydro International VerifiGlobal c/o ETA-Danmark A/S

94 Hutchins Drive, Portland, ME USA 04102
t +1 (207) 756 6200

e: TechSupport@hydro-int.com

w: www.hydro-int.com

Goteborg Plads 1, DK-2150 Nordhaven
t +45 7224 5900

e: info@verifiglobal.com

w: www.verifiglobal.com

Signed for Hydro International:

Original signed by:

Pl Tagtor

Phillip Taylor
Technical Product Manager,
Americas Stormwater

Signed for VerifiGlobal:

Original signed by:
Thomas Bruun

Thomas Bruun, Managing Director

Original signed by:

Yotie Neate

John Neate, Managing Director

party as a result of the verification.

NOTICE: Verifications are based on an evaluation of technology performance under specific, predetermined
operational conditions and parameters and the appropriate quality assurance procedures. VerifiGlobal and
the Verification Expert, Good Harbour Laboratories, make no expressed or implied warranties as to the
performance of the technology and do not certify that a technology will always operate as verified. The end
user is solely responsible for complying with any and all applicable regulatory requirements. Mention of
commercial product names does not imply endorsement.

VerifiGlobal and the Verification Expert, Good Harbour Laboratories, provide the verification services solely
on the basis of the information supplied by the applicant or vendor and assume no liability thereafter. The
responsibility for the information supplied remains solely with the applicant or vendor and the liability for the
purchase, installation, and operation (whether consequential or otherwise) is not transferred to any other
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IMPORTANT - ORDER REPLACEMENT PARTS FOR MAINTENANCE - IMPORTANT

Annual maintenance requires replacement of the Media Packs and the Drain Down Filter. Contact Hydro International to order
replacements. Allow 2-4 weeks for delivery.

Office hours Monday thru Friday 8:00 A.M. to 5:00 P.M. EST
Toll free: 1-888-382-7808

Phone: 207-756-6200

Fax: 207-756-6212

Email: services@hydro-int.com

COPYRIGHT STATEMENT: The contents of this manual, including the drawings and specifications contained herein or annexed hereto, are intended for
the use of the recipient to whom the document and all associated information are directed. Hydro International plc owns the copyright of this document
(including any drawings or graphics), which is supplied in confidence. It must not be used for any purpose other than that for which it is supplied and must
not be reproduced, in whole or in part, stored in a retrieval system or transmitted in any form or by any means without prior permission in writing from

Hydro International plc. Up-Flo® Filter is a trademarked filtration device of Hydro International plc. A patent covering the Up-Flo® Filter has been granted.

DISCLAIMER: Information and data contained in this manual is exclusively for the purpose of assisting in the operation and maintenance of Hydro
International plc’s Up-Flo®Filter. No warranty is given nor can liability be accepted for use of this information for any other purpose. Hydro International plc

have a policy of continuous product development and reserve the right to amend specifications without notice.

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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OVERVIEW & PRODUCT DESCRIPTION

The Up-Flo® Filter is a modular high-rate stormwater filtration device designed to capture trash, oil, sediment and remove fine pollutants
such as dissolved and particulate metals and nutrients from stormwater runoff. Designed with efficiency, longevity and upkeep in mind,
this high performance, low maintenance filter option that offers higher loading rates and longer media life for higher quality stormwater
for longer periods between servicings.

In general, a minimum of two inspections are required per year to monitor sediment and gross pollutant accumulations. In order to
achieve an annual TSS removal rate of 80% for the Up-Flo® Filter, the minimum maintenance frequency specified in the maintenance
section for replacement of the Media Pack and removal of accumulated sediment from the sump is mandatory.

Fig.1 The Up-Flo® Filter

SYSTEM COMPONENTS

A. Inlet Pipe

B. Precast Filtration Chamber
C. Filter Module

D. 4mm Screening

E Media bag

F. Bypass Hood/Siphon

G. Outlet Module with Drain Down Filter
H. Outlet pipe

I. Pollutant Storage Sump

PrRoDUCT CONFIGURATIONS

a. Manhole b. Vault

Fig.2 The Up-Flo® Filter is installed in a) 4-ft (1.2m) round manholes or b) in rectangular precast vaults. Both configurations have a wide central opening in the
Up-Flo® Filter.
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OPERATION

INTRODUCTION

The Up-Flo® Filter operates on simple fluid hydraulics. It is self-activating, has no moving parts, no external power requirements and is
fabricated with durable non-corrosive components. Personnel are not required to operate the unit and maintenance is limited to periodic
inspections, sediment and floatables removal, Media Pack replacement and Drain Down Filter replacement.

POLLUTANT CAPTURE

The Up-Flo® Filter is designed to operate as a “treatment train” by incorporating multiple treatment technologies into a single device.
Trash and gross debris are removed by sedimentation and screening before they are introduced to the filtration media, preventing surface
blinding of the filter media. The Up-Flo® Filter is a wet-sump device. Between storm events, oil and floatables are stored on the water

surface separate from the sediment storage volume in the sump (see Fig.1). The high-capacity bypass siphon acts as a floatables baffle
to prevent washout of captured floatable pollutants during high intensity events.

REDUCED CLOGGING

The Up-Flo® Filter has been designed to minimize the occurrence of clogging and blinding and employs a unique Drain Down Filter that
allows the water level in the chamber to drop below the filter media between events. The Drain Down Filter mechanism creates a reverse
flow that flushes captured pollutants off the surface of the Media Bag, helping to prevent blinding. By allowing the water to drain out,
the Drain Down Filter also reduces the weight of the Media Bags. This makes the bags easier and safer to remove during maintenance
operations.

OVERFLOW PROTECTION

The Angled Screens are designed to prevent ragging and blinding and are situated below the Filter Modules, sheltering them from the
direct path of the influent. Coarse debris settles in the sump before the runoff flows up through the screens, protecting them from blinding.
In the unlikely event of a blockage, the high capacity siphonic Bypass Hood is designed to convey high enough flow to minimize the risk
of large storm creating upstream flooding.

BEST PRACTICES

Good housekeeping upstream of the Up-Flo® Filter can significantly extend Media Bag life. For example, sweeping paved surfaces,
collecting leaves and grass trimmings, and protecting bare ground from erosion will reduce loading to the system. Media Packs should
not be installed in the Filter Modules until construction activities are complete and site stabilization is effective.

DAMAGE DUE TO LACK OF MAINTENANCE

Delayed maintenance would result in clogged Media Bags and/or blinded Angled Screens. In that situation, the Up-Flo® Filter would go
into bypass and there would be no treatment of the incoming stormwater. Because the Bypass Weir can easily convey all of the flow to
the Outlet Module, there would be no lasting damage to the system. Replacement of the Media Bags and removal of sediment from the
sump would restore the Up-Flo® Filter to its original treatment efficiency. Establishing and adhering to a regular maintenance schedule
ensures optimal performance of the system.

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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Fig.3 a) The water level in a
properly functioning Up-Flo®
Filter will drain down to the
base of the Filter Modules.
| b) When the Drain Down

" Filter becomes clogged, the
base of the Filter Modules
will be submerged in stand-
ing water. Note, above right,
# that the Drain Down Filter
‘ is submerged in standing
water.

INSPECTION & MAINTENANCE

OVERVIEW
The Up-Flo® Filter protects the environment by removing a wide range of pollutants from stormwater runoff. Periodic removal of these
captured pollutants is essential to the proper functioning of the Up-Flo® Filter.

Maintenance activities can be categorized as those that may be performed from outside the Up-Flo® vessel and those that are performed
inside the vessel. Maintenance performed from outside the modules includes removal of floatables and oils that have accumulated on
the water surface and removal of sediment from the sump. Maintenance performed inside the vessel includes removal and replacement
of Media Bags, Flow Distribution Media and the Drain Down Filter. A vactor truck is required for removal of oils, water, sediment, and to
completely pump out the vessel to allow for maintenance inside. If you are not using Hydro Internatioanl or a trained servcie provider you
must follow OSHA Confined Space Entry procedures when entering the Up-Flo® vessel.

The Up-Flo® Filter design has a wide central opening between the Filter Modules for easy access to all of the components (see Fig.3). In
the case of inspection and floatables removal, a vactor truck is not required. Otherwise, a vactor truck is normally required for oil removal,
removal of sediment from the sump, and replacement of the Media Packs and Drain Down Filter. In most cases, entry into the Up-Flo® Filter
vessel is required for replacement of the Media Packs and Drain Down Filter.

The minimum required frequency for replacement of the Media Pack is annually, whereas the minimum required frequency for
removal of accumulated sediment from the sump is dependent on the Up-Flo® Filter configuration. Configurations with a larger sediment
storage volume per module will require less frequent removal of accumulated sediment. Regardless, whenever sediment depth in the sump
is found to be greater than 16 inches, sediment removal is required.

AT A MINIMUM, MEDIA BAGS
MUST BE REPLACED AT
LEAST ONCE A YEAR.
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MAKE SURE YOUR SYSTEM WAS INSTALLED CORRECTLY

First Year Inspection and Maintenance

The frequency of inspection and maintenance can be determined in the field after installation. The frequency of ongoing maintenance
needs is based on site characteristics such as contributing area, types of surfaces (e.g., paved and/or landscaped), site activities (e.g.,
short-term or long-term parking), and other site maintenance (e.g., sanding and sweeping). At a minimum, inspection and maintenance
should be conducted at intervals of no more than six months during the first year of operation. Maintenance personnel should observe
and record pollutant accumulations during the first year of service in order to benchmark the maintenance intervals that will later be
established for the site. Pollutant accumulations should be measured or monitored using the following procedures:

*  Measurement of sediment depth in the sump: A minimum of 8 inches (20 cm) should separate the Drain Down Filter inlet from stored
sediment in the sump in order to minimize sediment migration into the Drain Down Filter. A simple probe, such as the Sludge-Judge®,
can be used to determine the depth of the solids in the sump. In a typical 4-ft (1.2m) diameter manhole installation, the sediment
depth should be no more than 16 inches (41 cm).

*  Maintenance personnel should then enter the structure, remove the Media Pack from one of the Filter Modules, and weigh the Media
Bags. Media Bags with a wet weight of approximately 40 Ibs (18 kg) or more are an indication that the filter media has become full
and that the Media Packs in all of the Filter Modules will require replacement (Fig.4). Minimum filtration rate is generally reached
when the Media Bags have accumulated approximately 20 Ibs (9 kg) of sediment. Determining the amount of accumulated sediment
will be accomplished by removing both of the Media Bags from one of the Media Packs and weighing the bags separately. Since a
new Media Bag weighs approximately 30 Ibs (14 kg) wet, the difference in weight will approximately equal the weight of solids that
have accumulated in the bag. A spent Media Bag weighs approximately 50 Ibs (23 kg) wet.

«  Measurement of oil layer on water surface: Since water in the Up-Flo® vessel drains down to an elevation below the bottom of the
Filter Modules when the system is idle, the amount of accumulated oil must be minimized so that oil is not entrained in the Media
Pack when stormwater begins to fill the vessel at the start of a storm event. Oil accumulation should be limited to 1.5 inches (4 cm)
or less. Probes can be used to measure oil thickness.

*  Monitoring for Drain Down Filter clogging: The water level in the Up-Flo® Filter should be monitored to ensure that the Drain Down
Filter is operating properly. The Drain Down Filter is designed to lower the water level in the Up-Flo® vessel to an elevation below the
bottom of the Filter Modules between storm events. Periodically conduct an inspection one to two days after a storm event during the
first year of operation. Approximately 36 hours after a 1-in (2.5-cm) rainfall, the water level inside the vessel should have dropped to
a point where it is equal with the base of the Filter Modules. [f the water level has not reached that point, then the Drain Down Filter
has either become clogged or blinded by trash or debris (Fig.5 a and b). If there is no evidence of trash or debris around the Drain
Down Filter inlet, then it has likely become clogged with particles.

*  Monitoring for slime and debris covering the Flow Distribution Media or Angled Screens: After removal of the Media Bags, the bottom
Flow Distribution Media should be removed and inspected to determine if it is coated with slime or debris. Similarly, the Angled
Screen should be inspected for blockages and ragging.

FIND OUT HOW FREQUENTLY YOUR SYSTEM NEEDS MAINTENANCE

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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Monitoring for floatables on the water surface: Similar to oil, the amount of accumulated floatables must be minimized to prevent trash
and loose debris from becoming trapped on the Angled Screens when stormwater begins to fill the Up-Flo® vessel at the start of a storm
event. Visual inspection is adequate to determine the amount of floatables. Floatables should be removed before they form a mat on
the surface of the water.

The solids loading rate in the sump will be calculated by measuring the sediment depth in the sump and dividing the depth by the
correlating interval of time since the sump was last cleaned. Similarly, starting with fresh Media Bags, the solids loading rate in the Media
Packs will be calculated by weighing the Media Bags and dividing the weights by the correlating interval of time since they were installed.
The wet weight of the heaviest bag will be used to determine the loading rate. As previously mentioned, a spent Media Bag weighs
approximately 50 Ibs (23 kg) wet. The spent Media Bag weight estimate was based on calculations of sediment loading in an Up-Flo®
Filter that was run to exhaustion during laboratory testing.

The rate of oil accumulation will be calculated by measuring the thickness of the oil layer and dividing the thickness by the correlating
interval of time since the sump was last cleaned. Ordinarily, oil thickness will not be measurable unless a spill has occurred. Consequently,
any oil will typically be removed along with water when cleaning the sump.

Monitoring the Drain Down Filter for clogging, monitoring the Flow Distribution Media and Angled Screens for slime and debris, and
monitoring the accumulation of floatables will provide an estimate of how long the Up-Flo® Filter can operate before its performance can
become impaired by one of these factors.

Routine Inspection and Maintenance

After completion of the first year of operation, determining and then following the established inspection and maintenance intervals will
keep pollutant loadings within their respective limits. Removal of oils and floatables, replacement of the Drain Down Filter, replacement
of Flow Distribution Media (see Fig.9, pg 11), and cleaning of Angled Screens will occur at the same frequency as cleaning of the sump
and replacement of Media Bags unless the first year of operation indicates otherwise. Keeping to the established maintenance intervals
will keep treatment flow rates at, or above, the design flow rate. Typically, annual maintenance is adequate.

In addition to scheduled maintenance, occasional checks for Up-Flo® Filter clogging can be performed by removing the manhole cover
during a storm, monitoring the water level in the manhole or vault, and determining whether the filter is in bypass. A properly-sized filter
(on-line or off-line) that is in bypass during a storm that is producing runoff at, or below, the filter’s design filtration rate needs maintenance.

DON’T WANT TO GO IT ALONE? CALL HYDRO AND WE'LL TAKE CARE OF
INSPECTION, REPLACEMENT MEDIA AND CLEANOUT.

CALL 1 (888) 382-7808 FOR A QUOTE
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INSPECTION & MAINTENANCE

ROUTINE INSPECTION

Inspection is a simple process that requires monitoring pollutant
accumulations. Maintenance crews should be familiar with the
Up-Flo® Filter and its components prior to inspection.

THE FOLLOWING INSTRUCTIONS ARE INTENDED FOR NON-HYDRO
MAINTENANCE SERVICE PROVIDERS AND/OR THOSE INTENDING TO
MAINTAIN THIER OWN UP-FLO® FILTER:

SCHEDULING

* Inspection may be conducted during any season of the year
but should occur shortly after a predicted rainfall to ensure
components are operating properly.

NECESSARY EQUIPMENT

» Safety Equipment and Personal Protective Equipment (traffic
cones, work gloves, etc.)

+ Scale to measure the weight of the Media Bags

» Crow bar to remove grate or lid

* Pole with skimmer or net

+ Sediment probe (such as a Sludge-Judge®)

* Hydro International Up-Flo® Filter Maintenance Log

» Trash bags for removed floatables

¥

Fig.6 Inspection view of the Up-Flo®Filter.

Up-Flo® Filter Operation and Maintenance Manual

ROUTINE INSPECTION PROCEDURES

1. Set up any necessary safety equipment (such as traffic cones) to
provide access to the Up-Flo® Filter. Safety equipment should notify
passing pedestrian and road traffic that work is being done.

2. Remove the grate or lid to the manhole or vault.

3. Without entering the vessel, look down into the chamber to inspect
the inside and to determine whether the high-water level indicator has
been activated. Make note of any irregularities. See Fig.6 for a typical
Inspection View.

4. Without entering the vessel, use the pole with the skimmer net to
remove floatables and loose debris from the chamber.

5. Using a sediment probe such as a Sludge-Judge®, measure the depth
of sediment that has collected in the sump of the vessel.

Maximum sediment depth is 16 inches (41 cm).

6. If the high-water level indicator has been activated after two consecu-
tive storms, remove the Filter Module lid by turning the cam latch and
remove the Filter Media Pack (refer to page 11 Replacement Pro-
cedures). Weigh the Media Bags from one or two modules. Media
Bags should be replaced if the wet weight exceeds 40 Ibs (18 kg).

7. On the Maintenance Log provided by Hydro International, record the
date, unit location, estimated volume of floatables and gross debris
removed, and the depth of sediment measured. Also note any appar-
ent irregularities such as damaged components or a high standing
water level (see Fig.6 for the standard standing water level).

8. Securely replace the grate or lid.
9. Remove safety equipment.

10. Contact Hydro International at (800) 848-2706 to discuss any irregu-
larities noted during inspection.

Bypass siphon sits evenly on Outlet Module.

\— Standing water level is no higher than the base of the Filter

Module. The Drain Down Filter will be visible if the water level
is correct.

Filter Module Lids are closed.

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102

Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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ROUTINE MAINTENANCE

Maintenance activities are grouped into two categories:

«  Activities Not Requiring Man Entry Into the Up-Flo® Filter
These activities include floatables removal, oil removal and
removal of sediment from the sump.

«  Activities Requiring Man Entry Into the Up-Flo® Filter
Media Pack replacement and Drain Down Filter replacement.

Maintenance intervals are determined from monitoring the Up-Flo®
Filter during its first year of operation. Depending on the site, some
maintenance activities may have to be performed on a more frequent
basis than others. In the case of floatables removal, a vactor truck
is not required. Floatables and loose debris can be netted with a
skimmer and pole.

A vactor truck is normally required for oil removal, removal of sedi-
ment from the sump, and to dewater the vessel for replacement of
the Media Packs and Drain Down Filter (Fig.7). All inspection and
maintenance activities would be recorded in an Inspection and Main-
tenance Log.

Completion of all the maintenance activities for a typical 4-ft (1.2m)
diameter manhole installation takes less than one hour. Approxi-
mately 360 gallons of water and up to 0.6 yd® (0.5 m®) of sediment
may be removed in the process. In an installation equipped with
six Filter Modules, 12 Media Bags (2 bags per module) would be
removed and replaced. Assuming a spent Media Bag weight of 50
Ibs (23 kg), up to 600 Ibs (272 kg) of spent Media Bags would be
removed. All consumables, including Media Bags, Flow Distribution
Media, and replacement Drain Down Filters are supplied by Hydro
International.

Up-Flo® Filter Operation and Maintenance Manual

The access port located at the top of the manhole provides un-
obstructed access for a vactor hose and/or skimmer pole to be
lowered to the base of the sump.

MAINTENANCE ACTIVITIES NOT REQUIRING MAN
ENTRY

These activities include floatables removal, oil removal and
removal of sediment from the sump.

SCHEDULING

 Floatables and sump cleanout may typically be done during
any season of the year - before and after rainy season

» Floatables and sump cleanout should occur as soon as
possible following a contaminated spill in the contributing
drainage area

RECOMMENDED EQUIPMENT

» Safety Equipment (traffic cones, etc)

» Crow bar to remove grate or lid

Pole with skimmer or net (if only floatables are being removed)

+ Sediment probe (such as a Sludge-Judge®)

Vactor truck (flexible hose preferred)

= Pressure nozzle attachment or other screen-cleaning device

Fig.7 Sediment is removed from the sump with a vactor hose. Man entry is not required for this step.
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No MAN ENTRY REQUIRED: FLOATABLES, OIL AND SEDIMENT:
1. Set up any necessary safety equipment (such as traf-
fic cones) around the access of the Up-Flo® Filter. Safety
equipment should notify passing pedestrian and road traffic

that work is being done.

2. Remove the grate or lid to the manhole or vault.

3. Without entering the vessel, look down into the chamber to
inspect the inside. Make note of any irregularities.

4. If the standing water level in the sump is above the base of
the Filter Modules (see Fig.8), tug the Pull Chain(s) to re-
lease the Drain Down Filter plug(s). Allow the excess water
to drain out of the chamber.

5. Use the skimmer pole to fit the Drain Down Filter plug back
into the open port.

6. Once all floatables and oil have been removed, drop the
vactor hose to the base of the sump. Vactor out the sedi-
ment and gross debris from the sump floor. Up to 0.3 yd?
(0.2 m®) of sediment and 360 gallons (1,363 L) of water will
be removed from a typical manhole Up-Flo® Filter during
this process.

7. Retract the vactor hose from the vessel.

8. Inspect the Angled Screens for blockages and ragging. If
present, remove the obstruction or ragging materials from
the surface using a hose or other screen-cleaning device.

9. On the Maintenance Log provided by Hydro International,
record the date, unit location, estimated volume of floata-
bles, oils, and gross debris removed, and the depth of sedi-
ment measured. Note any apparent irregularities such as
damaged components or blockages.

10. Securely replace the grate or lid. Remove safety equip-
ment.

11. Dispose of sediment and gross debris following local regula-
tions.

12. Dispose of oil and sump water at a licensed water treatment
facility or following local regulations.

13. Contact Hydro International at (800) 848-2706 to discuss
any irregularities noted during cleanout.

MAINTENANCE ACTIVITIES REQUIRING MAN ENTRY

Up-Flo® Filter Operation and Maintenance Manual

These activities include replacement of the Media Packs and
Drain Down Filter.

Unless the Up-Flo® Filter has been installed as a very shal-
low unit, it is necessary to have an OSHA-confined space entry
trained person enter the vessel to replace Media Packs.

The access port located at the top of the manhole or vault pro-
vides access to the Up-Flo® vessel for maintenance personnel
to enter the vessel and remove and replace Media Packs. The
same access would be used for maintenance personnel working
from the surface to net or skim debris and floatables or to vactor
out sediment, oil, and water. Unless the Up-Flo® Filter has been
installed in a very shallow configuration, it is necessary to have
personnel with OSHA Confined Space Entry training performing
the maintenance that occurs inside the vessel.

SCHEDULING

» Call Hydro International to order replacement Media Packs
and Drain Down Filter prior to scheduling maintenance.

* Because Media Pack replacement requires entry into the
Up-Flo® chamber, maintenance events should be scheduled
during dry weather.

* Media Pack replacement should occur immediately after a
contaminated spill in the contributing drainage area.

Fig.8 Cutaway view of the Filter Module

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102

Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com



Page | 11 Up-Flo® Filter Operation and Maintenance Manual

Recommended Equipment Up-Flo® Filter Chamber.
3. Open the Filter Module by turning the three cam latches on
» Safety Equipment (traffic cones, etc.) the front and sides of the module. Remove the lid @ to gain
«  Crow bar to remove grate or lid access to the Media Pack (Fig.9).
+  Pole with skimmer or net (if floatables removal is not to be 4. Remove and discard the spent Media Pack. The Media Pack
done with vactor hose) contents include:

+ Sediment probe (such as a Sludge-Judge®) * Atop layer of @ Flow Distributing Sheets

*  Vactor truck (flexible hose preferred)

«  OSHA Confined Space Entry Equipment « A bottom layer of @ Flow Distributing Media.

+  Up-Flo® Filter Replacement Media Packs (available from 5. Insert a new Media Pack, supplied by Hydro International.
Hydro International) « First, insert a bottom layer of green Flow Distributing

*  Hydro International Up-Flo® Filter Maintenance Log Media. Be sure that the media sits snugly and level at

«  Screwdriver (flat head) the bottom of the Filter Module.

* Next, insert the first of two (2) replacement Media
Bags. Smooth the bag out with your hands to make
sure that the bag extends snugly to the walls and
corners of the Filter Module.

« Insert the second Media Bag, following the
same procedure.

2. Following OSHA Confined Space Entry procedures, enter the * Insert the top layer of green Flow Distributing Media.

* Replacement Drain Down Filter components supplied by
Hydro International

Man Entry Required: Media Pack and Drain Down Filter
1. Follow Floatables and Sump Cleanout Procedures, 1 — 13.

+ Two (2) Media Bags @ equipped with nylon handles.

1. Filter Module Cover and Media Restraint
2. Replaceable Media Pack:
a) Flow distribution sheets

b) Filter Media Bags

3. Cam Latch

4. Conveyance Channel

5. Filter Module

6. Support Bracket / Angled Screen

Fig.9 The Filter Module houses the Media Restraint and the Media Pack.
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. . . Fig.10 The Drain Down Filter.
Be sure that the piece fits snugly against the walls and B

corners of the Filter Module.
» Put the lid on and secure the three latches. Check to
make sure that the latches are closed properly.

1. Drain Down Filter
—'—\ 2. Drain Down Plug

3. Pull Chain for Drain Down
6. Use a screwdriver to unscrew the Drain Down Filter from the

face of the Outlet Module (see Fig.10). DO NOT DISCARD
THIS PIECE.

7. Install new Drain Down Filter supplied by Hydro International.

8. Exit the Up-Flo® Filter chamber and securely replace the grate 10. Remove safety equipment.

or lid.
- 11. Dispose of spent media packs at your local landfill, following

9. On the Maintenance Log provided by Hydro International, .
local regulations.

record the date, unit location, estimated volume of floatables, oil

and gross debris removed, and the depth of sediment measured. 12, Return the spent Drain Down Filter to Hydro International.
Note the number of Media Packs replaced. Note any irregularities
such as damaged components or blockages. 13. Contact Hydro International to discuss any irregularities

noted during annual maintenance.

Solids Disposal

Sediment, floatables, gross debris, and spent Media Bags can generally be disposed of at the local landfill in accordance with local regula-
tions. The toxicity of the residues captured will depend on the activities in the contributing drainage area, and testing of the residues may
be required if they are considered potentially hazardous.

Sump water can generally be disposed of at a licensed water treatment facility but the local sewer authority should be contacted for
permission prior to discharging the liquid. Significant accumulations of oil removed separately from sump water should be transported
to a licensed hazardous waste treatment facility for treatment or disposal. In all cases, local regulators should be contacted about
disposal requirements.

MAINTENANCE AT A GLANCE

Activity Frequency

- Regularly during first year of installation

Inspection - Every 6 months after the first year of installation

- Twice per year or as needed

Floatables/Qils Removal - Following a contaminated spill in the drainage area

- Every six to 12 months, depending on the Up-Flo® Filter Configuration
Sediment Removal - The maximum allowable sediment depth in any Up-Flo Filter configuration is 16 inches (41 cm)
- Following a contaminated spill in the drainage area

- Once per year

- Replacement is required anytime inspection reveals that the high-water level indicator has been

Media Pack Replacement activated after two consecutive storms and the subsequent weighing of the Media Bags shows a
wet weight greater than 40 Ibs

- Following a contaminated spill in the drainage area

- Once per year with Media Pack replacement

- Replacement is required anytime inspection reveals that the water level inside the vessel has
not reached a level equal with the base of the Filter Modules approximately 36 hours after a
1-inch (2.5 cm) rainfall

- As needed, in the event of continuous base flow conditions

Drain Down Filter Replacement

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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UP-FLO® FILTER INSTALLATION LOG

Hydro

International

Up-Flo® Filter Operation and Maintenance Manual

S

SITE REFERENCE NAME OR NUMBER FOR THIS UP-FLO® FILTER LOCATION:

SITE NAME:

SITE LOCATION:

OWNER: SITE CONTRACTOR:

CONTACT NAME:

CONTACT NAME:

COMPANY NAME: COMPANY NAME:
ADDRESS: ADDRESS:
TELEPHONE: TELEPHONE:
FAX: FAX:

INSTALLATION DATE: I

CONFIGURATION (CIRCLE ONE): MANHOLE VAULT SYSTEM

TOTAL NUMBER OF UP-FLO® FILTER MODULES:

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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UP-FLO® FILTER INSPECTION LOG

Site Name:

Up-Flo® Filter Operation and Maintenance Manual

Location:

Hy dro§

International

Owner Change since last inspection? Y N

Owner Name:

Address:

Site Status:

Phone Number:

Date: Time:

Site conditions™:

Inspection Frequency Key: A=annual; M=monthly; S=after major storms

Debris Removal

*(Stable, Under Construction, Needing Maintenance, efc.)

Adjacent area free of debris? M
Inlets and Outlets free of debris? M
Facility (internally) free of debris? M
Vegetation

Surrounding area fully stabilized? (no A
evidence of eroding material into Up-Flo®

Filter)

Grass mowed? M
Water retention where required

Water holding chamber(s) at normal pool? A
Evidence of erosion? A
Sediment Deposition

Filtration Chamber free of sediments? A
Sedimentation sump not more than 50% A
full?

Structural Components

Any evidence of structural deterioration? A
Grates in good condition? A
Spalling or cracking of structural parts? A
Outlet/Overflow Spillway A
Other

Noticeable odors? A
Any evidence of filter(s) clogging? M
Evidence of flow bypassing facility? A

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102

Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com

Inspection Log Page | 1 of 2
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Hydr
Inte¥19ionoa|§®

Inspector Comments:

Overall Condition of Up-Flo® Filter**: |:|Acceptab|e |:| Unacceptable
**’Acceptable” would mean properly functioning; “unacceptable” would mean damaged or required further maintenance.

If any of the above Inspection ltems are checked “Yes” for “Maintenance Needed”, list Maintenance actions and their completion dates
below or on the Maintenance Log provided on page 15 of the Up-Flo® Filter Operation & Maintenance Manual:

Maintenance Action Needed Due Date

The next routine inspection is schedule for approximately: (date)

Inspected by: (signature)

Inspected by: (printed)

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
Inspection Log Page | 2 of 2
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Hy dro§

International
UP-FLO® FILTER MAINTENANCE LOG
Site Name: Owner Change since last inspection? Y N
Location:

Owner Name:

Address: Phone Number:

Site Status:

Date: Time: Site conditions:
*(Stable, Under Construction, Needing Maintenance, etc.)

Estimated volume of oil/floatable trash removed:

Sediment depth measured in sump prior to removal:

Number of Filter Modules fitted with new media packs:

Inspector Comments:

Overall Condition of Up-Flo® Filter: |:| Acceptable |:| Unacceptable
**"Acceptable” would mean properly functioning; “unacceptable” would mean damaged or required further maintenance.

Maintained by: (signature)

Maintained by: (printed)

Hydro International (Stormwater), 94 Hutchins Drive, Portland ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212 Web: www.hydro-int.com
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Stormwater Solutions

94 Hutchins Drive
Portland, ME 04102

Tel: (207) 756-6200
Fax: (207) 756-6212
stormwaterinquiry@hydro-int.com

www.hydro-int.com

Turning Water Around...®
UFF_OM_CPZ_E_2204



KITCHENER

WOODBRIDGE
URBAN DESIGN LONDON
& LANDSCAPE KINGSTON
ARCHITECTURE BARRIE
BURLINGTON
Irrigation Requirements
General Information: All measures are in Metric
Refer to the 'Water Efficiency' section of the LEED Canada-NC 1.0 Document.
Using the chart below please note:
Species Factor (Ks), Plant water needs is determined as follows:
North and East of the site will be shaded so enter the ‘Low’
South and West of the site will be sunny so enter the 'High or Avg' based on building/other shade
Density Factor (Kd), Plant grouping spacing is determined as follows: Sparsely planted enter 'Low'
Densely Planted enter 'High'
Microclimate Factor (Kmc), Plant grouping exposure to wind, heat, reflected light: NE are shaded so enter 'Low
SW are hot and gets the summer wind so enter 'Ave or High'
Kl=KsxKdxKmc
Etl= KIXETo (for Toronto and region)
IE can either be Rotor or Spray Heads
TPWA (L)=Area (sqm) x (EtI/IE)
May
Landscape Area Species Factor | Density Factor| Microclimate Kl ETIL IE TPWA
Type M? Ks Kd Kme Spray (.450) Rotors (.550) | (LITERS)
Shrubs/Perennials 200 0.5 1 13 0.65 66.04 0.389 33,954
Trees 450 0.5 1 1.4 0.70 71.12 0.389 82,272
[Mixed 230 0.5 1.3 1.4 0.91 92.46 0.389 54,666
Turfgrass 1450 0.7 1 1.2 0.84 85.34 0.389 318,120
Subtotal [L] 489,012
Water Required [L] from Design Case for May: 489,012
June
Landscape Area Species Factor | Density Factor| Microclimate Kl ETIL IE TPWA
Type M? Ks Kd Kme Spray (.450) Rotors (.550) | (LITERS)
Shrubs/Perennials 200 0.5 1 13 0.65 81.19 0.389 41,740
Trees 450 0.5 1 1.4 0.70 87.43 0.389 101,140
[Mixed 230 0.5 1.3 1.4 0.91 113.66 0.389 67,202
Turfgrass 1450 0.7 1 1.2 0.84 104.92 0.389 391,075
Subtotal [L] 601,158
Water Required [L] from Design Case for June: 601,158
July
Landscape Area Species Factor | Density Factor | Microclimate Kl ETIL IE TPWA
Type M? Ks Kd Kme Spray (.450) Rotors (.550) |  (LITERS)
Shrubs/Perennials 200 0.5 1 13 0.65 89.83 0.389 46,185
Trees 450 0.5 1 1.4 0.70 96.74 0.389 111,910
[Mixed 230 0.5 1.3 1.4 0.91 125.76 0.389 74,358
Turfgrass 1450 0.7 1 1.2 0.84 116.09 0.389 432,719
Subtotal [L] 665,172
Water Required [L] from Design Case for July: 665,172
August
Landscape Area Species Factor | Density Factor| Microclimate Kl ETIL IE TPWA
Type M? Ks Kd Kme Spray (.450) Rotors (.550) | (LITERS)
Shrubs/Perennials 200 0.5 1 13 0.65 71.76 0.389 36,895
Trees 450 0.5 1 1.4 0.70 77.28 0.389 89,398
[Mixed 230 0.5 1.3 1.4 0.91 100.46 0.389 59,400
Turfgrass 1450 0.7 1 1.2 0.84 92.74 0.389 345,674
Subtotal [L] 531,367
Water Required [L] from Design Case for August: 531,367
September
Landscape Area Species Factor | Density Factor| Microclimate Kl ETIL IE TPWA
Type M? Ks Kd Kme Spray (.450) Rotors (.550) |  (LITERS)
Shrubs/Perennials 200 0.5 1 13 0.65 46.54 0.389 23,928
Trees 450 0.5 1 1.4 0.70 96.74 0.389 111,910
[Mixed 230 0.5 1.3 1.4 0.91 125.76 0.389 74,358
Turfgrass 1450 0.7 1 1.2 0.84 116.09 0.389 432,719
Subtotal [L] 642,915
Water Required [L] from Design Case for September: 642,915
Total Water Required [L] from Design Case for Growing Season: 2,929,624
Average Daily Water Use [L] (60 Days) 19,148
72 Hour Requirement (m3) 15




KITCHENER
WOODBRIDGE
LONDON
KINGSTON
ARCHITECTURE BARRIE
BURLINGTON

October 20, 2022

Site Water Balance / Rainwater Re-Use
6333 Hurontario St.
MHBC File: 16257 AG

This letter is to confirm that there is adequate demand for the required 57 cubic meters of
rainwater re-use within a 72 hour period on site through irrigation of the planting areas.
Rainfall runoff will be collected and stored in the storage tank. The water stored in the tank
will be distributed by pumping to the irrigation system to softscape areas.

As requested, please find attached and below irrigation calculations.

Average Water Requirements = 2,929 m?3
Average Daily Use =19 m3
Average 72 Hour Water Use = 57 m3

Please direct any questions to the undersigned.

Best Regards,
MHBC Planning, Urban Design & Landscape Architecture

Greg Costa BLA, OALA, CSLA
Partner



Dymon Group of Companies Functional Servicing & Stormwater Management Report
6333 Hurontario Street, City of Mississauga May 2023

DRAWINGS

C.F. Crozier & Associates Inc.
Project No. 1644-5564
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REFER TO GEOTECHINCAL REPORT FOR PAVEMENT
STRUCTURE MAKEUP REQUIREMENTS.
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“ ALL RETAINING WALLS GREATER THAN 0.6m IN HEIGHT TO
BE DESIGNED AND APPROVED BY A STRUCTURAL ENGINEER.] |ADJACENT PROPERTIES AND MUNICIPAL SERVICES. IT IS MY
BELIEF THAT ADHERENCE TO THE PROPOSED GRADES AS SHOWN
ALL RETAINING WALLS GREATER THAN 0.6m IN HEIGHT WILL PRODUCE ADEQUATE SURFACE DRAINAGE AND PROPER
REQUIRE RAILING OR FENCE, TO BE DESIGNED BY OTHERS. FACILITY OF THE MUNICIPAL SERVICES WITHOUT ANY
0 om 0 0 0 CONTRACTOR TO REINSTATE THE BOULEVARD TO 253%‘52‘;@;5525%};0 THE EXISTING DRAINAGE PATTERNS OR : :
oy ST CONIION o8 SETTER - oslm  osl " 1644-5564
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CONSTRUCTION NOTES:
1.0 GENERAL CONSTRUCTION

1.1 ALL WORKS TO BE CONSTRUCTED IN ACCORDANCE WITH CURRENT CITY OF MISSISSAUGA STANDARDS, REGION OF PEEL STANDARDS, OPSD & OPSS. WHERE CONFLICT OCCURS, CITY OF MISSISSAUGA
STANDARDS TO GOVERN FOR STORMWATER, ROADWORKS & INTERNAL GRADING; REGION OF PEEL STANDARDS TO GOVERN FOR SANITARY & WATERMAIN INSTALLATION. Sidewalk DRIVEWAY DIMENSIONS METRIC
1.2 ALL TOPSOIL & EARTH EXCAVATION TO BE STOCK PILED ON—SITE OR REMOVED TO AN APPROVED SITE AS DIRECTED BY ENGINEER. ] [ ALL DIMENSIONS IN MILLIMETRES
1.3  THE DEVELOPER'S CONTRACTOR SHALL BE RESPONSIBLE FOR THE DETAILED LAYOUT OF THE WORK. THE DEVELOPER'S ENGINEER WILL CONFIRM ALL BENCH MARK ELEVATIONS AND HORIZONTAL | / WIDTH RADILS
ALIGNMENT FOR THE DEVELOPER'S CONTRACTOR. N LAND USE L m
1.4  ALL PROPERTY BARS TO BE PRESERVED AND REPLACED BY O.L.S. AT DEVELOPER'S CONTRACTOR'S EXPENSE IF REMOVED DURING CONSTRUCTION. o e
1.5  THE DEVELOPER'S CONTRACTOR IS RESPONSIBLE TO NOTIFY ALL UTILITY COMPANIES PRIOR TO COMMENCING WORK & CO—ORDINATE CONSTRUCTION ACCORDINGLY. ofS Entrance Taht Industrial
1.6 THE LOCATION AND ELEVATION OF ALL EXISTING SERVICES AND UTILITIES ARE TO BE VERIFIED IN THE FIELD BY THE DEVELOPER'S CONTRACTOR. THE DEVELOPER'S CONTRACTOR SHALL BE 38 & |commercial, and Apartment| 45 | 75 | 72 |120| 45 | 120 AW CUT EXIST. ASPH.  omm HL3
RESPONSIBLE FOR THE RESTORATION OF EXISTING UTILITIES DISTURBED DURING CONSTRUCTION. e [ Dropped curb
1.7 ALL AREAS BEYOND THE SITE PLAN AND APPROVED DEVELOPMENT & SERVICING LIMITS WHICH ARE DISTURBED DURING CONSTRUCTION SHALL BE RESTORED TO THE SATISFACTION OF THE = . Heavy Industrial 50 | 90 | 90150 9.0 | 150
AUTHORITY HAVING JURISDICTION AT THE DEVELOPER'S EXPENSE. so0mm i
1.8 ALL CONSTRUCTION SIGNING MUST CONFORM TO THE M.T.0. MANUAL OF "UNIFORM TRAFFIC CONTROL DEVICES". ] I' P v .
1.9 ALL WORK SHALL BE COMPLETED IN ACCORDANCE WITH THE "OCCUPATIONAL HEALTH AND SAFETY ACT". THE GENERAL CONTRACTOR SHALL BE DEEMED TO BE THE CONSTRUCTOR AS DEFINED IN i Dropped curb 300mm T ORANA: | so0mm [-MATCH BASE ASPHALT TYPE
THE ACT. O%Q(%Q%%.%W%Q%%%Q% 8 AND THICKNESS OR CONCRETE
110 ALL DIMENSIONS SHALL BE CHECKED AND VERIFIED IN THE FIELD BY THE DEVELOPER'S CONTRACTOR PRIOR TO THE START OF CONSTRUCTION. ANY DISCREPANCIES SHALL BE REPORTED DETAIL A | See Table | OO, GRaNB <O SO
IMMEDIATELY TO THE ENGINEER. N QDTRG0 THIEE MATCH GRANULAR ‘B’ THICKNESS
111 ROAD AND BOULEVARD RESTORATION AS PER CITY OF MISSISSAUGA ROAD CUT PERMIT, DETAIL 2220.030. ; ﬂ:g s s 2 | WTH A MINMUM DEPTH OF 300mm
Le 3.0m min, S S
2.0 OPEN CUT INSTALLATION & RESTORATION PER CITY OF MISSISSAUGA STANDARD NO. 2220.030 loa if required ROW | PR A P
. 'y // \\ Varies i AAUN'SHR,NK;BLE FILL - T | unoersioe oF unsHRINKABLE FILL
2.1 BACKFILL MATERIALS SHALL BE OPSS GRANULAR 'A’, GRANULAR 'B’ & UNSHRINKABLE FILL PLACED AT THE SPECIFIED DEPTHS AS PER STANDARD 2220.030. ALL GRANULAR MATERIAL SHALL T T 1 1 1 T 1 T | Jseex | 7] oo T NRRABE RS WusT BE A MINMUM OF 1200 mm FROM
CONFORM WITH OPSS 1010 & THE UNSHRINKABLE FILL SHALL CONFORM TO OPSS 1359. STEEL PLATES SHALL BE SECURED OVER THE EXCAVATION FOR A MINIMUM OF 24 HOURS AFTER WHICH THE | - o | surrace

GRANULAR MATERIALS CAN BE PLACED. ALL GRANULAR MATERIAL SHALL BE PLACED IN 150mm LIFTS AND COMPACTED TO 100% STANDARD PROCTOR DENSITY. / Entrance N LS
2.2 AFTER BACKFILLING THE UTILITY TRENCH, A MIN. 300mm WIDE TOTAL ASPHALT REMOVAL SHALL BE CUT ON ALL SIDES OF THE TRENCH INTO THE EXISTING PAVEMENT STRUCTURE. THE PAVEMENT Boulevard T 9%

STRUCTURE MATERIALS SHALL MATCH THE EXISTING PAVEMENT MATERIAL TYPES. = - —
2.3  ASPHALT RESTORATION SHALL BE A MINIMUM OF 40mm HL-3 & 100mm MIN. DEPTH HL-8 & SHALL MATCH THE EXISTING PAVEMENT STRUCTURE. ALL ASPHALT RESTORATION SHALL BE IN X

COMPLIANCE WITH OPSS 310. ALL HOT-MIX MATERIAL SHALL CONFORM TO OPSS 1149, 1150 AND/OR 1154, EXPOSED ASPHALT AND CONCRETE FACES SHALL BE CLEANED AND COATED WITH AN Concrete curb or 7 e oo o an p
RS—1 (OR EQUIVALENT) ASPHALT EMULSION & ALLOW TO 'BREAK’ PRIOR TO COMMENCING ASPHALT PLACEMENT. Bor” entrance without PLAN e table for driveway rodus s BEDDING AS PER UTILITY
2.4 WHEN THE REMAINING ASPHALT, FROM THE EDGE OF PAVEMENT TO THE SAWCUT IS 1.3m OR LESS. THE EXISTING ASPHALT WILL BE REMOVED FULL DEPTH & REPAVED AS PER NOTE 3. WHEN TWO curb or curb with gutter -
OR MORE ROAD CUTS ARE REQUIRED AT A GIVEN SITE AND THE CUTS ARE LESS THAN 2.5m APART THE ENTIRE AREA MUST HAVE FULL DEPTH ASPHALT RESTORATION FROM THE OUTER LIMITS OF see Detail A
ALL REPAIRS.
2.5 SIDEWALK RESTORATION SHALL BE A MINIMUM OF 1 FULL BAY INCLUDING EXPANSION JOINT MATERIAL. ALL CONCRETE SHALL BE AS PER OPSS 351. ALL SIDEWALKS SHALL BE 130mm THICK. S
2.6  SUB-DRAINS UNDER THE CURB SHALL BE RESTORED TO ENSURE THEIR OPERATION AND SHALL BE PLACED AS PER CITY OF MISSISSAUGA STANDARD DRAWING NUMBER 2220.040) o Boulevard
2.7 WHERE THE CURB HAS BEEN UNDERMINED TO FACILITATE SANITARY AND WATER SERVICE & STORM SEWER INSTALLATION THE CURB SHALL BE REMOVED AND REPLACED. CURB RESTORATION SHALL Entrane, Sidewalk covement

BE MINIMUM OF 2.0m OR SHALL EXTEND 0.5m BEYOND THE QUTER TRENCH EDGES WHICH EVER IS GREATER, ALL CONCRETE SHALL BE AS PER OPSS 353.
2.8 ALL GRASSED BOULEVARDS SHALL BE RE-INSTATED WITH NUMBER 1 NURSERY SOD PLACED ON TOP OF 100mm OF TOPSOIL. ALL SOD SHALL BE PLACED WITH STAGGERED JOINTS, BE ROLLED, AND
WHERE APPLICABLE, STAKED INTO THE GROUND.

3.0 DRIVEWAYS

VARIES

31 GRANULAR 'A’ & 'B' BASE TO BE COMPACTED TO 98% OF THE MATERIAL'S RESPECTIVE SPMDD OR AS APPROVED BY GEOTECHNICAL ENGINEER.
32 THE TOP 1.0m OF THE SUB-BASE SHALL BE COMPACTED TO A MINIMUM OF 98% OF STANDARD PROCTOR DENSITY WITHIN 2% OF OPTIMUM MOISTURE CONTENT.
3.3 SUBGRADE TO BE PROOF ROLLED & CERTIFIED BY GEOTECHNICAL ENGINEER PRIOR TO PLACING GRANULAR MATERIAL.
3.4 DRIVEWAYS & PARKING LOT TO BE CONSTRUCTED AS PER RECOMMENDATIONS OF GEOTECHNICAL ENGINEER.
3.5 ALL GRANULAR AND ASPHALT MATERIAL PLACEMENT TO BE IN ACCORDANCE WITH OPSS 314 & OPSS 310. NOTES
36 ALL GRANULAR CONNECTIONS TO BE CONSTRUCTED IN ACCORDANCE WITH CITY OF MISSISSAUGA STANDARD 2220.050.
3.7 ALL CONCRETE SIDEWALKS TO BE CONSTRUCTED IN ACCORDANCE WITH CITY OF MISSISSAUGA STANDARD 2240.010. L ALL GRANULAR MATERIALS SHALL BE COMPACTED T0 1007
3.8 ALL PEDESTRIAN SIDEWALK ENTRANCES AT INTERSECTIONS TO BE CONSTRUCTED IN ACCORDANCE WITH OPSD 350.010. STANDARD PROCTOR DENSITY AT OPTIMUM WATER CONTENT M MISSISSauGa
NOTES: Subbase Base 2.UNSHRINKABLE FILL TO EXTEND FROM TOP OF UTILITY
4.0 SANITARY SERVICES A All dimensions are in millimetres unless otherwise shown. BEDDING TO BOTTOM OF GRANLLAR 'B°
L 3.SEE NOTES ON STD. 2220.032 FOR ADDITIONAL DETAILS STANDARD
42 TRENCH BACKFILL TO SELECT NATIVE MATERIAL AS APPROVED BY ENGINEER OR IMPORTED GRANULAR MATERIAL LTy PRORLA STANDARE SRt — Ll *CNesToNE O BE 0FSS 1010 T mm CRUSHER RUN ity Rt
. . LIMESTONE CUT UTILITY INSTALLATION UNDER
4.3 BEDDING & EMBEDMENT MATERIAL TO BE COMPACTED TO A DRY DENSITY OF AT LEAST 95% OF THE MATERIAL'S STANDARD PROCTOR MAXIMUM DRY DENSITY (SPMDD). URBAN | __________ 5. CRANULAR "B' T0 BE OPSS 1000 - TYPE 2 50mm CRUSHER ROADWAYS
4.4 CLEAR STONE WRAPPED WITH FILTER FABRIC CAN BE SUBSTITUTED FOR EMBEDMENT MATERIAL IF APPROVED BY THE GEOTECHNICAL ENGINEER. INDUSTRIAL, COMMERCIAL, AND  |__________ v RUN LIMESTONE
45 SANITARY SERVICE — SDR 28 PVC WITH MINIMUM PIPE STIFFNESS OF 320kPa — MANUFACTURED TO C.S.A. STANDARD B182.2 (J.R.S./A.S.T.M. SPECIFICATION D 3034) WITH RUBBER GASKETTED EFF.DATE  2002-01-01 | SCALE N.T.S.
BELL AND SPIGOT JOINTS. SANITARY SERVICE TO BE INSTALLED PER CITY OF MISSISSAUGA STANDARD DWG 2115.050. APARTMENT ENTRANCES OPSD 350.010
4.6 SERVICE CONNECTIONS TO REGION OF PEEL 2-4-2 AND 2-4-3. Rev. | 4 [ 208-06-27 [sTANDARD No. 2220030

6.0 STORM SERVICES

6.1 BEDDING & EMBEDMENT MATERIAL TO BE COMPACTED TO A DRY DENSITY OF AT LEAST 95% OF THE MATERIAL'S SPMDD. e ¢
6.2 BEDDING & EMBEDMENT TO OPSD 802.010 (FLEXIBLE PIPE) GRANULAR ‘A’ EMBEDMENT. X
6.3 SUMP PUMP SYSTEM TO BE INSTALLED PER OBC PART 7 AND DISCHARGED ABOVE GRADE TO GRASS. g
1z 3
ADDITIONAL NOTES: N 1 BASE SLAB PLAN 8% o
1.1, ALL SURFACE DRAINAGE WILL BE SELF—CONTAINED, COLLECTED AND DISCHARGED AT A LOCATION TO BE APPROVED PRIOR TO THE ISSUANCE OF A BUILDING PERMIT. \C2 /e > 5%
1.2.  THE PORTIONS OF THE DRIVEWAY WITHIN THE MUNICIPAL BOULEVARD WILL BE PAVED BY THE APPLICANT.  rom Or PN TON s WE T8 e
1.3. AT THE ENTRANCES TO THE SITE, THE MUNICIPAL CURB AND SIDEWALK WILL BE CONTINUOUS THROUGH THE DRIVEWAY AND A CURB DEPRESSION WILL BE PROVIDED FOR EACH 2 GONGHETE FOUNDATION S 1s0mm THOK 552828
ENTRANCE. MIN.150mm THICK CONCRETE BASE SLAB OVER WATERPROOFING MEMBRANE (AS ; %%MBH?SIEC[KAE F?EI\EISI&ED‘AEEYCCO)IAI—;’EARCST)EODVTES g O g g é
1.4. ALL PROPOSED CURBING WITHIN THE MUNICIPAL BOULEVARD AREA FOR THE SITE IS TO SUIT AS FOLLOWS: A) FOR ALL SINGLE FAMILY RESIDENTIAL PROPERTIES INCLUDING ON SPECIFIED BY OTHERS) OVER 150mm THIOK GRANULAR A1 COMPAOTED TO 6% 5.0 ® £8E33
STREET TOWNHOUSES, ALL CURBING IS TO STOP AT THE PROPERTY LIMIT OR THE BACK OF THE MUNICIPAL SIDEWALK, WHICHEVER IS APPLICABLE, OR, B) FOR ALL OTHER a1 0102 M2 A2 OWM @ 2989z
PROPOSALS INCLUDING INDUSTRIAL, COMMERCIAL AND CONDOMINIUM DEVELOPMENTS, ALL ENTRANCES TO THE SITE ARE TO BE IN ACCORDANCE WITH O.P.S.D. 350.010. ‘ 32 (3 10M CONT. @ PERMETER WALLS w=-- =3
1.5.  ALL EXCESS EXCAVATED MATERIAL WILL BE REMOVED FROM THE SITE. B 33, 15M DOWEL @ 450mm o/c @ PERIMETER 2 | ISSUED FOR THIRD SUBMISSION (ZBA) 2023 /MAY /11
16 THE EXISTING DRAINAGE PATTERN WII_I_ BE MAINTAINED EXCEPT WHERE NOTED 1605m " 1 ISSUED I_—OR SECOND SUBMISSION (ZBA & SPA) 2022/NOV/09
1.7.  THE APPLICANT WILL BE REQUIRED TO CONTACT ALL UTILITY COMPANIES TO OBTAIN ALL REQUIRED LOCATED PRIOR TO THE INSTALLATION OF BOARDING WITHIN THE [..CUT OFF..] ‘ 0 T1SSUED FOR FIRST SUBMISSION 2020,0CT/30
NECESSITATED BY THE SITE PLAN.
1.8.  PRIOR TO CONSTRUCTION TAKING PLACE, ALL REQUIRED HOARDING IN ACCORDANCE WITH THE ONTARIO OCCUPATIONAL HEALTH & SAFETY ACT AND REGULATIONS FOR -
CONSTRUCTION PROJECTS MUST BE ERECTED AND THEN MAINTAINED THROUGHOUT ALL PHASES OF CONSTRUCTION. No. | ISSUE / REVISION YYYY/MMM /DD
1.9. SHOULD ANY WORKS BE REQUIRED WITHIN THE MUNICIPAL RIGHT OF WAY, A ROAD OCCUPANCY PERMIT WILL BE REQUIRED. PUCC APPROVAL WILL BE REQUIRED.” FOR FURTHER
INFORMATION, PLEASE CONTACT THE PUCC/PERMIT TECHNOLOGIST, LOCATED AT 3185 MAVIS ROAD. ELEVATION NOTE:
1.10. WORKS IN THE MUNICIPAL RIGHT—OF—WAY BEING PERFORMED BY THE CITY’S CONTRACTOR WILL REQUIRE 4 TO 6 WEEKS' NOTICE PRIOR TO COMMENCEMENT OF CONSTRUCTION 300mm@ INLET AS SPEGIFIED BY OTHERS ELEVATIONS ARE GEODETIC AND ARE DERIVED FROM THE CITY OF MISSISSAUGA
AFTER ALL DRAWINGS HAVE BEEN APPROVED AND SECURITIES HAVE BEEN RECEIVED. THE APPLICANT IS TO INDICATE IN THEIR SUBMISSION PACKAGE FOR THE RIGHT—OF—WAY e 3050 — BENCHMARK No. 1015.
WORKS THE IDEAL TIMING FOR THESE WORKS TO BE CONSTRUCTED. FUED ACCESS ALLMNUMLADDER —_ x,\{\" - 200mMWIDE x 1450 HIGH RENFORCED o TABLET SET HORIZONTALLY AT BASE OF A 0.75m DIAMETER CONCRETE TRAFFIC POLE
1.11.  ALL DAMAGED OR DISTURBED AREAS WITHIN THE MUNICIPAL RIGHT-OF—WAY ARE TO BE REINSTATED AT THE APPLICANT'S EXPENSE. * ALL LANDSCAPING AND GRADING WITHIN S /"2 “\WALL PLAN AT THE NORTHEAST CORNER OF CORTNEYPARK DRIVE EAST AND HURONTARIO STREET.
CLOSE PROXIMITY TO THE PROPOSED ACCESS POINTS IS TO BE DESIGNED TO ENSURE THAT ADEQUATE SIGHT DISTANCES ARE AVAILABLE FOR ALL APPROACHING AND EXITING e =) ’ - — G2 ) s ; PUBLISHED ELEVATION = 200.113 METERS
MOTORISTS AND PEDESTRIANS. * THE PORTION OF THE DRIVEWAY WITHIN THE MUNICIPAL BOULEVARD IS TO BE PAVED BY THE APPLICANT. * DRIVEWAY ACCESSES SHALL MAINTAIN e L CREPEAU ~

A 1.5 M SETBACK FROM ABOVEGROUND FEATURES SUCH AS UTILITIES AND TREES. ANY ABOVE GROUND UTILITIES LOCATED WITHIN 1.5 M OF A PROPOSED ACCESS ARE TO BE N
RELOCATED AT THE APPLICANT'S EXPENSE.

2. PERIMETER TANK WALL IS 200mm THICK x
1450mm HIGH CONVENTIONALLY FORMED AND
PLAGED CONGRETE WALL.

3. REINFORCE WITH

31, 15M @ 450mm ofc (VERT)

BEARING NOTE:

FIXED ACCESS ALUMINUM LADDER 150mm@ OUTLET AS SPECIFIED BY OTHERS

747m

BEARINGS SHOWN HEREON ARE ASTRONOMIC AND ARE REFERRED TO THE EASTERLY

375mm@ INLET AS SPECIFIED BY OTHERS INV. 19674 —_ 32 15M @ 400mm o/c (HOR) =
a75mmo L REFERTOOML - LIMIT OF HURONTARIO STREET AS SHOWN ON PLAN 43R-38391,HAVING A BEARING OF
REFER TO CIVIL [ - T _ N43°44'10"W.
- : S SURVEY NOTES:
I/ 45.65m I’ = E (<_’) ’
SE—— 8 W 2 SURVEY COMPLETED BY COMPANY SPEIGHT, VAN NOSTRAND AND GIBSON LIMITED
3001 @ INLET AS SPECIFIED BY OTHERS o D E % (2020/JUL/1 3)
mm L T O ®
. 19050 ) DISTANCES SHOWN ON THIS PLAN ARE IN METRES AND CAN BE CONVERTED TO FEET
K[ = BY DIVIDING BY 0.3048.
SECTION A-A e SITE_PLAN NOTES:
SCALE: 1:100 DESIGN ELEMENTS ARE BASED ON SITE PLAN BY GLOBAL ARCHITECT INC.
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. | [ T o VR o PEREORGEWIH 883 THIS DRAWING IS TO BE READ AND UNDERSTOOD IN CONJUNCTION WITH ALL OTHER
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