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Disclaimer

Other than by the addressee, copying or distribution of this document, in whole or in
part, is not permitted without the express written consent of R.J. Burnside & Associates
Limited.

In the preparation of the various instruments of service contained herein, R.J. Burnside
& Associates Limited was required to use and rely upon various sources of information
(including but not limited to: reports, data, drawings, observations) produced by parties
other than R.J. Burnside & Associates Limited. For its part R.J. Burnside & Associates
Limited has proceeded based on the belief that the third party/parties in question
produced this documentation using accepted industry standards and best practices and
that all information was therefore accurate, correct and free of errors at the time of
consultation. As such, the comments, recommendations and materials presented in this
instrument of service reflect our best judgment in light of the information available at the
time of preparation. R.J. Burnside & Associates Limited, its employees, affiliates and
subcontractors accept no liability for inaccuracies or errors in the instruments of service
provided to the client, arising from deficiencies in the aforementioned third party
materials and documents.

R.J. Burnside & Associates Limited makes no warranties, either express or implied, of
merchantability and fithess of the documents and other instruments of service for any
purpose other than that specified by the contract.

R.J. Burnside & Associates Limited 300052233.0000
052233_Report_FSR SWM_Nov 2023 (Revised Sept 2024).docx



The Development Squad GP Inc. 1

Functional Servicing and Stormwater Management Report
November 2023 (Revised Sept 2024)

1.0 Introduction

1.1 General Information

R.J. Burnside & Associates Limited (Burnside) has been retained by The Development
Squad GP Inc. to prepare a Functional Servicing and Stormwater Management Report
for the proposed residential development at 650-678 Niagara Street and 418-430
Aqueduct Street in Welland, Ontario.

The subject site consists of 8 large single family home lots with a total area of 3.88 ha
and is located southeast of the intersection of Woodlawn Road and Niagara Street. The
subject site will assemble several properties known as 650-678 Niagara Street and 418-
430 Aqueduct Street. Refer to Figure 1 for the proposed site location.

This Functional Servicing and Stormwater Management Report (FSR) will support the
Official Plan Amendment and Rezoning Applications and future Site Plan Application for
the development. The attached engineering designs and drawings related to site
servicing and grading will incorporate the functional concepts outlined in this report.

1.2  Objectives

The objectives of this Functional Servicing and Stormwater Management Report are:

e To evaluate and confirm adequate supply and on-site distribution of municipal water
to meet domestic and fire flow requirements.
e To evaluate and confirm capacity for sanitary servicing.
¢ To evaluate stormwater management opportunities and constraints including:
— Determine suitable methods for attenuation and treatment of stormwater runoff.
— Design post-development stormwater management controls to ensure the
required runoff rates are met.
— Demonstrate compliance with the stormwater management requirements
outlined by the City of Welland, Regional Municipality of Niagara and Niagara
Peninsula Conservation Authority.

The above will be completed in accordance with accepted engineering practices and
governing criteria from the approval agencies in support of the development application.
Site lighting, traffic, and parking considerations are not part of the scope of this report
and will be addressed by others.

R.J. Burnside & Associates Limited 300052233.0000
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2.0 Background

2.1 Existing Site Conditions

The subject site located at 650-678 Niagara Street and 418-430 Aqueduct Street is
bound by Woodlawn Cemetery to the North, a wooded grassland and an existing
subdivision to the East, existing residential development to the South, and Niagara
Street and Aqueduct Street to the West. The existing site has a total area of 3.88 ha
and is currently composed of eight large single-family home lots with associated
driveways, other structures and greenspace which is heavily wooded. Refer to Figure 2
for the existing site conditions.

The existing buildings will be demolished prior to the proposed redevelopment of the
site. The existing site features are outlined in Table 1.

Table 1: Existing Site Breakdown

Site Component Area
Existing Buildings 0.20 ha
Existing Hardscape 0.39 ha
Existing Landscape 3.29 ha
Total Area 3.88 ha

Under existing conditions, there are two easements that run through the subject property
which are in favour of the City of Welland for municipal sanitary sewer infrastructure.
The first easement is located within the properties at 650-678 Niagara Street under
Instrument Numbers R0192891, R0192892, R0192893, R0192899, and R0192895
which consists of a 250 mm diameter sanitary sewer that flows in a northerly direction.
The second easement is located within the properties at 418 & 424 Aqueduct Street
under Instrument Numbers R0193922 and R0192987 which consists of a 250 mm
diameter sanitary sewer that flows in a southerly direction. These easements are
proposed to be released within the extent of the subject properties as part of the
proposed development.

There is an existing ditch which crosses the existing properties which conveys drainage
from the existing residential lots to the north of the site. This falls under the Niagara
Peninsula Conservation Authority Regulation Lands.

The existing site is serviced via existing watermain, sanitary sewer connections within
Niagara Street. The existing stormwater on site is collected by the existing ditch which
ultimately conveys the flow to the existing storm sewer within Niagara Street. The
existing municipal infrastructure within Niagara Street right-of-way (ROW) can be used
to service the proposed re-development. Refer to Appendix A for plan and profiles
obtained from the City of Welland and Regional Municipality of Niagara.

R.J. Burnside & Associates Limited 300052233.0000
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2.2 Proposed Development

The proposed development at 650-678 Niagara Street and 418-430 Aqueduct Street will
include the demolition of the existing buildings on site and the construction of a mixed-
use development that will consist of five buildings including residential and commercial
uses.

Building A consists of a 10-storey residential tower with 2-storey units at grade and
associated amenity spaces.

Building B consists of one 8-storey and one 16-storey residential tower which includes a
7-storey podium housing the associated amenities, retail and two levels of above grade
parking. Buildings A and B share a two-level underground parking garage.

Building C consists of a 16-storey residential tower which includes an 8-storey podium
housing commercial space and 2-storey units at grade and associated amenities.
Building C has a two-level underground parking garage.

Building D and Building E each consist of 4-storey stacked townhouse units and at grade
parking.

The proposed development will include three private roads to service the proposed
residential buildings in addition to a pedestrian promenade and landscaped areas on
site.

A 0.71 ha area in the northeast corner of the existing property is proposed to be
protected and will not be considered as part of the development site area. The proposed
redevelopment will have a modified site area of 3.17 ha.

Refer to Table 2 for the proposed site breakdown.

Table 2: Proposed Site Breakdown

Land Use Area
Rooftop 0.73 ha
Green Roof 0.37 ha
Hardscape 1.22 ha
Landscape 0.85 ha
Total Area 3.17 ha

Refer to Figure 3 for the proposed ground level plan.

As part of the proposed development, the existing Aqueduct Street ROW located at the
frontage of the site is proposed to be closed as it will no longer be required to service the
residential development. Coordination with the City of Welland will be required to
facilitate the closure of the existing ROW.

R.J. Burnside & Associates Limited 300052233.0000
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3.0 Water Supply and Distribution

3.1  Existing Water Infrastructure

The existing water infrastructure adjacent to the site includes:

¢ A 250 mm diameter watermain within the west side of Niagara Street

¢ A 150 mm diameter watermain within the west side of Niagara Street.

¢ A 600 mm diameter trunk watermain within the east side of Niagara Street and
Aqueduct Street.

The existing water servicing conditions were obtained from the Plan and Profiles
received from the City of Welland and Regional Municipality of Niagara (included in
Appendix A). A Subsurface Utility Engineering (SUE) Investigation will be required in the
future to confirm the existing servicing layout. Refer to Figure 2 for the existing
watermain layout.

3.2 Proposed Water Infrastructure

The proposed development of 650-678 Niagara Street and 418-430 Aqueduct Street will
consist of five buildings on site consisting of a 10-storey tower, an 8-storey tower, two
16-storey towers, 14-storey tower, and two 4-storey stacked townhouses. The
development is proposed to be serviced via two connections to the existing water
infrastructure within Niagara Street and Aqueduct Street to provide an internal looped
watermain system to ensure that the site will not experience interruptions in water
servicing.

A 250 mm diameter connection to the existing 250 mm diameter watermain within
Niagara Street is proposed on the north side of the site, within Private Street B. A

250 mm diameter connection to the existing 150 mm diameter watermain within
Aqueduct Street is proposed on the south side of the site, within Private Street C. Both
services are proposed to be connected to the municipal watermains by tapping sleeve,
valve and box as per City of Welland standard. A water meter chamber will be provided
within the site close to the property line for each connection.

Building A is proposed to be serviced via a combined 250 mm diameter fire and a
200 mm diameter domestic service connection to the proposed 250 mm diameter
watermain within Private Street A. A 150 mm diameter secondary fire connection has
been proposed to the proposed 250 mm diameter watermain within Private Street C.
The domestic connection will be equipped with a meter and backflow preventor within
the building. The proposed building will be equipped with an adequately designed
system conforming to NFPA 13 and other sprinkler standards.

R.J. Burnside & Associates Limited 300052233.0000
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Building B is proposed to be serviced via combined 250 mm diameter fire and a 200 mm
diameter domestic service connection to the proposed 250 mm diameter watermain
within Private Street B. It has been considered both Towers on Building B which are
connected by the shared podium are going to be considered as one building under the
OBC and will have a shared fire protection system. A 150 mm diameter secondary fire
connection has been proposed to the proposed 250 mm diameter watermain within
Private Street B. The proposed valving within Private Street B will allow for the isolation
of these two connections. The domestic connection will be equipped with a meter and
backflow preventor within the building. The proposed building will be equipped with an
adequately designed system conforming to NFPA 13 and other sprinkler standards.

Building C is proposed to be serviced via combined 250 mm diameter fire and a 200 mm
diameter domestic service connection to the proposed 250 mm diameter watermain
within Private Street B. A 150 mm diameter secondary fire connection has been
proposed to the proposed 250 mm diameter watermain within Private Street B. The
proposed valving within Private Street B will allow for the isolation of these two
connections. The domestic connection will be equipped with a meter and backflow
preventor within the building. The proposed building will be equipped with an adequately
designed system conforming to NFPA 13 and other sprinkler standards.

Buildings D and E consist of 26, 4-storey townhouse units. As per City of Welland
requirements, each townhouse has been serviced with a 50 mm diameter connection to
the proposed 250 mm diameter watermain within Private Street A. Each townhouse will
be equipped with a water meter within the units.

Fire protection for the proposed buildings will be provided utilizing the existing hydrants
within Niagara Street and Aqueduct Street, in addition to seven proposed hydrants within
the site. Refer to Figure 4 and Drawing S1 for details.

R.J. Burnside & Associates Limited 300052233.0000
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3.3 Proposed Water Demand

The fire flow for the proposed development will be calculated in accordance with the Fire
Underwriters Survey’s “Water Supply for Public Fire Protection, A Guide to
Recommended Practice in Canada (2020)”. The following assumptions were made to

complete the fire flow calculations:

e The development will be non-combustible construction and protected (1 hour rating)
with a coefficient of 0.8.

e The largest floor area has been considered plus 25% of each of the two immediately
adjoining floors.

e An occupancy reduction of 15% has been considered for limited combustible
contents for residential occupancies.

¢ A reduction of 30% has been considered for Buildings A, B and C to include an
NFPA sprinkler system.

As per the City of Welland Municipal Standards (February 2013), an average
consumption rate of 320 L/cap/day has been considered. As per the Ministry of
Environment’s Design Guidelines for Drinking-Water Systems (2008), a maximum hourly
peaking factor of 3.0 was considered in the domestic flow calculation to determine the
maximum domestic peak hour demand for proposed development.

Using the Fire Underwriters Survey and completing the fire protection calculations as per
the “Water Supply for Public Fire Protection, A Guide to Recommended Practice”,
Building A requires a fire flow protection of 204 L/s (3,226 GPM), Building B requires a
fire flow protection of 307 L/s (4,859 GPM), Building C requires a fire flow protection of
193L/s (3,056 GPM), Building D requires a fire flow protection of 96 L/s (1,521 GPM)
and Building E requires a fire flow protection of 103 L/s (1,633 GPM). Refer to

Appendix B for the fire flow calculations for the proposed development.

Hydrant flow testing was completed by L&D Waterworks on August 20, 2021, for the
existing fire hydrants on Niagara Street and Aqueduct Street. The fire flow test results
(refer to Appendix B) indicated that the flow is 4,041 GPM at 20 psi for the hydrant
located on Niagara Street and 4,464 GPM at 20 psi for the hydrant located along
Aqueduct Street. A Development Review was completed by the City of Welland for the
proposed water distribution centre, dated May 13, 2024. The hydraulic analysis
concluded that the scenarios reviewed would provide pressure above the minimum
requirement of 275 kPA. Refer to Appendix B for the results of the water modelling.

As such, the existing water distribution system has adequate pressure and flow without
the need for external upgrades to support the development. Refer to Figure 4 and
Drawing S1 for further details.

R.J. Burnside & Associates Limited 300052233.0000
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4.0 Stormwater Management Analysis

4.1 Design Criteria

The proposed development is located within the City of Welland, within the Region of
Niagara and Niagara Peninsula Conservation Authority. The site must comply with the
City of Welland, Region of Niagara and Niagara Peninsula Conservation Authority
stormwater criteria. The stormwater management design criteria for the site are as
follows:

e Control the post-development peak flows to pre-development levels for all storms up
to and including the 100-year storm (2, 5, 10, 25, 50, and 100-year storm events).
e Pre- and post-development flows were calculated using runoff coefficients of:

— Landscaping 0.25
— Commercial, Industrial, Road Right of Way 0.90
— Driveways/Parking lots (asphalt and gravel) 0.90

e Water balance controls are to retain the 5 mm rain event through infiltration,
evapotranspiration, or rainwater re-use.

e Runoff from the 25 mm design storm is to be retained or detained and released over
a period of at least 24 hours to reduce the potential for stream erosion, even where
connections directly to a storm sewer occur.

e The proposed development ensures no increase in erosion or downstream flooding.

e Provide an enhanced level of stormwater quality treatment (80% TSS Removal).

As per the City of Welland requirements, the drainage of abutting properties shall not be
adversely affected, and all drainage shall be collected and discharged at an approved
location.

4.2 Method of Analysis

The Modified Rational Method (MRM) was used to calculate runoff rates from all
drainage catchments, to quantify the detention storage for all control measures, and to
demonstrate the site’s overall SWM compliance, as specified by the City of Welland,
Niagara Region, and Niagara Peninsula Conservation Authority. Intensity Duration
Frequency curves for the City of Welland were used to simulate rainfall data. Refer to
Appendix C for the stormwater management calculations.

R.J. Burnside & Associates Limited 300052233.0000
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5.0 Stormwater Management Plan

5.1 Existing Stormwater Infrastructure

The existing stormwater infrastructure adjacent to the site includes:

e An existing 1200 mm diameter storm sewer within Niagara Street which flows north
to Woodlawn Road. This sewer eventually becomes a 1350 mm storm sewer.

¢ An existing 300 mm diameter storm sewer within Aqueduct Street which flows south
to connect into the existing 600 mm diameter storm sewer within Niagara Street.

e An existing 200 mm to 300 mm diameter storm sewer on the west side of Niagara
Street which connects into the existing 1200 mm diameter storm sewer.

e An existing 600 mm diameter storm sewer within Niagara Street which flows
northwest to connect into the existing 1200 mm diameter storm sewer within Niagara
Street.

Under existing conditions, there is an existing ditch located along the west side of the
residential lots which collects the stormwater from the existing yards and conveys itin a
northerly direction. This existing ditch falls under the Niagara Peninsula Conservation
Authority Regulation Lands.

5.2 Existing Drainage Patterns

The subject site at 650-678 Niagara Street and 418-430 Aqueduct Street is 3.88 ha in
size and is composed of eight large single family home lots with associated driveways,
other structures and greenspace which is heavily wooded.

A review of the topographic survey and Lidar information available for the subject
properties was completed to confirm the existing drainage patterns. It was determined
that under existing conditions, the property is divided into two separate drainage areas.

Drainage Area 1 consists of the westerly portion of the existing site with a total area of
3.07 ha. Drainage Area 1 ultimately outlets to the existing 1200 mm storm sewer within
Niagara Street which flows in a northerly direction Woodlawn Road. The existing
drainage ditch along the frontage of the properties flows North through the two single-
family homes to the north and into a headwall that inlets to the 1200 mm storm sewer.

Drainage Area 2 consists of the northeasterly portion of the existing site with a total area
of 0.25 ha. This is a portion of the wooded area which will make up a portion of the
protected area on site. This area drains to the east where it would be collected by the
existing rear yard catchbasins in the existing subdivision.

R.J. Burnside & Associates Limited 300052233.0000
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Drainage Area 3 consists of the southeast corner of the existing site with a total area of
0.54 ha. This area outlets to the west where the storm drainage is captured by
catchbasins within an easement that ultimately outlet to Gadsby Avenue.

Under the existing conditions, is an external drainage area which outlets through the
subject site. There is an existing external drainage area along the south edge of the site
which outlets into the existing drainage ditch located on the west side of the site.

Refer to Figure 5 for the existing drainage patterns on the subject site.

The existing drainage conditions were obtained from the Plan and Profiles received from
the City of Welland and Regional Municipality of Niagara. A Subsurface Utility
Engineering (SUE) Investigation will be required in the future to confirm the existing
servicing layout. Refer to Figure 5 for the Pre-Development Storm Drainage Plan and
Drawing G1 for further details.

R.J. Burnside & Associates Limited 300052233.0000
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5.3 Allowable Release Rate

In accordance with the City of Welland, Region of Niagara and Niagara Peninsula
Conservation Authority stormwater management guidelines, the post development flows
for the 2- through 100-year events must be controlled back to the pre-development flow
rates.

The allowable release rates for the drainage area were modelled using the City of
Welland IDF curves for the 2, 5, 10, 25, 50, and 100-year storm events. The modified
site area of 3.88 ha which includes the proposed buildings, private roads and adjacent
landscaped areas have been considered for the stormwater management calculations.
The existing site drainage area of 3.88 ha has a runoff coefficient of C=0.35. The
allowable release rates for the modified site area are summarized in Table 3.

Table 3: Existing Site Release Rates

Storm Event Release Rates (L/s)
2-year 290.5
5-year 341.0
10-year 381.2
25-year 446.0
50-year 489.9
100-year 538.1

Under existing conditions, the fully modified site area of 3.88 ha does not outlet to the
existing 1200 mm storm sewer within Niagara Street. As such, the existing flow has
been calculated for Drainage Area 1 with a 3.07 ha with a runoff coefficient of C=0.38.
The site will be controlled to the 2-year pre-development flow which contributes to the
1200 mm diameter storm sewer to ensure that there is no increase in flow to the existing
system.

The existing release rates for Drainage Area 1 are summarized in Table 4.

Table 4: Existing Release Rates — Drainage Area 1

Storm Event Release Rates (L/s)

2-year 2474

5-year 290.4

10-year 324.7

25-year 379.9

50-year 417.3
100-year 458.3

R.J. Burnside & Associates Limited 300052233.0000
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In accordance with the City of Welland, the combination of both the storm sewer system
and overland flow within the right-of-way must be able to provide sufficient drainage in
the event of a 100-year storm event.

The subject site is proposed to outlet directly into the existing 1200 mm diameter storm
sewer within Niagara Street. The release rate from the subject site will be controlled to
the 2-year pre-development storm event flow of 247.4 L/s for all storm events to ensure
that the proposed development does not cause surcharging of the existing system.
Refer to Appendix C for the stormwater calculations.

R.J. Burnside & Associates Limited 300052233.0000
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6.0 Proposed Stormwater Management

6.1  Stormwater Quantity Control and Extended Detention

The proposed redevelopment has been designed with one drainage area that will outlet
to the existing storm sewer within Niagara Street. The subject site has been designed to
control the post development flows to the pre-development levels for all storm events up
to and including the 100-year storm (2, 5, 10, 25, 50, and 100-year storm events). As
the site is proposing to connect directly into the existing 1200 mm diameter storm sewer
in Niagara Street, to prevent surcharging, the flow from the site will be over-controlled
and reduced to the 2-year pre-development levels for each storm event and on-site
storage has been provided accordingly.

There may be runoff from rainstorms that exceeds the capacity of the City’s storm
service connections. Therefore, the Owner shall be responsible for providing flood
protection or a safe overland flow route for the proposed redevelopment without causing
damage to the proposed and adjacent public and private properties. Existing drainage
patterns on adjacent properties shall not be altered and stormwater runoff from the
subject redevelopment shall not be directed to drain onto adjacent properties.

The controlled flow for the site is proposed to outlet via 375 mm diameter storm sewer
connection to the existing 1200 mm diameter storm sewer within Niagara Street. Refer
to Figure 6 Post-Development Drainage Plan and Drawing S1 for details.

Under the proposed conditions, there are two external drainage areas which will be
conveyed through the subject site. External Drainage Area 1 is 0.04 ha in size and
consists of the area to the south of the property which will enter the site stormwater
system via headwall along the south side of Private Street C. External Drainage Area 2
is 0.06 ha in size and consists of a portion of the boulevard with storm flow that will be
captured via catchbasin and discharge into the site. Both external drainage areas are
proposed to be conveyed through the storm sewer system for all storms up to and
including the 100-year event. As the site will be controlled to the 2-year pre-
development levels at the outlet, the allowable release rate has been adjusted to include
the 100-year storm flow contributing to the site from both external drainage areas.
External Drainage Areas 1 and 2 contribute a storm flow of 4.5 L/s and 6.1 L/s in the
100-year storm event, respectively. When these flows are added to the allowable
release rate of 247.4 L/s, the adjusted allowable release rate to be considered going
forward is 258.0 L/s [247.4 L/s+4.5 L/s + 6.1 L/s].

Table 5 summarizes the stormwater quantity requirements to meet the allowable release
rate for the site.

R.J. Burnside & Associates Limited 300052233.0000
052233_Report_FSR SWM_Nov 2023 (Revised Sept 2024).docx



The Development Squad GP Inc. 18

Functional Servicing and Stormwater Management Report
November 2023 (Revised Sept 2024)

Table 5: Drainage Area Release Rates and Storage Volumes

Target Actual Required | Provided
Area e Area
D Description (ha) Release Release Storage Storage
Rate (L/s) Rate (L/s) (m3) (m3)
Rooftop 0.73
Green Roof | 0.37 .
DEV Hardscape 1.18 258.0 236.0 926 1005
Landscape 0.77
UNC | Uncontrolled 0.12 21.46 -
Total | 3.17 258.0 257.46 926 1005

*Note: Represents the orifice-controlled flow at the outlet of the stormwater management tank.

As per the City of Welland, Region of Niagara and Niagara Peninsula Conservation
Authority stormwater criteria, the site must provide extended detention on site. Runoff
from the 25 mm design storm is to be retained or detained and released over a period of
at least 24 hours to reduce the potential for stream erosion, even where connections
directly to a storm sewer occur. The extended detention volume for the proposed site is
456.00 m? and will be retained within the stormwater management tank on site for a
period of 24 hours.

A series of orifice controlled are required to provide the extended detention on site and
to ensure that the outlet to the proposed storm sewer system discharges at or below the
target release rate. The orifice controls will be placed within MH1 and will include:

¢ 70 mm diameter orifice located at an elevation of 180.00 to provide the extended
detention of 456 m® of stormwater over a period of 24 hours.

o A 305 mm diameter orifice located at an elevation of 180.76 to provide the quantity
control for all storm events up to and including the 100-year event.

The maximum orifice-controlled release rate from the stormwater management tank of
236.0 L/s ensures that the post-development flows does not exceed the allowable
controlled release rate of 236.54 L/s [258.00 L/s — 21.46 L/s]. The proposed stormwater
storage tank will be located within Private Street A, north of Building C. The required
active storage volume is 926 m3. The required storage volume is based on an actual
release rate of 236.0 L/s; should the release rate be controlled to less than 236.0 L/s, the
required storage will be greater than 926 m3. The total storage provided, which will
include the dead storage volume (78.5 m?) will be 1005 m3.

Under the proposed conditions, there is one uncontrolled drainage area, located along
the northeast edge of the site. This area of 0.12 ha will drain uncontrolled to the wooded
area which will make up a portion of the protected area on site. This area drains to the
east where it would be collected by the existing rear yard catchbasins in the existing
subdivision. Under existing conditions, there is an existing drainage area of 0.25 ha
which outlets to the east. As the proposed uncontrolled landscape area of 0.12 ha is

R.J. Burnside & Associates Limited 300052233.0000
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smaller than the existing 0.25 ha area, no stormwater controls will be required for this
uncontrolled drainage area.

Refer to Figure 6, Drawing G1, Drawing S1, and Appendix C for further details.
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6.2 Stormwater Retention (Water Balance)

As per the City of Welland and Region of Niagara Design Guidelines, it is required that
the 5 mm rainfall event be retained on-site through infiltration, evapotranspiration, or
rainwater re-use. The subject site for the proposed industrial building expansion is
approximately 3.17 ha in size and is composed of rooftop, hardscape, landscape, and
private streets. This area has been considered in determining the minimum rainfall
re-use volume to meet both quality control and water balance requirements for the
proposed development. The following method has been used to determine the minimum
rainfall re-use volume for the subject area:

Minimum Rainfall Re-Use = Site Area (m?) * 5 mm
Minimum Rainfall Re-Use = 31,664.32 m? x 0.005 m = 158.32 m®

The infiltration requirements for the subject site include the proposed roof area,
landscape, and hardscape. Refer to Table 6.

Table 6: Initial Abstraction

Surface Initial Abstraction Area (m?) Initial Abstracation
(m) Volume (m?)
Impervious Roof 0.001 7,341.30 7.34
Green Roof 0.005 3,743.80 18.72
Impervious Areas 0.001 12,071.74 12.04
Pervious Areas 0.005 8,507.48 42.54
Total 31,664.32 80.67

The following method has been used to determine the minimum rainfall reuse volume
following initial abstraction:

Minimum Rainfall Re-Use = Site Area (m?) * 5 mm - 1A
Minimum Rainfall Re-Use = 31,664.32 m? x 0.005 m — 80.67 m®=77.65 m®

To achieve the water balance criteria, the required retention and reuse for the proposed
site area of 3.17 ha is 77.65 m®.

Dead storage has been provided beneath the outlet of the stormwater storage tank in
the proposed area to retain the 77.65 m?3 of rainfall volume. The proposed stormwater
system will be designed to re-use the stormwater for irrigation (rainwater harvesting)
on-site. Further details will be provided in future submissions to confirm the design of
the proposed reuse system on site. Refer to Appendix C for further details.
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6.3 Stormwater Quality Control

As per the City of Welland, Region of Niagara, Niagara Peninsula Conservation
Authority requirements and the Ministry of the Environment Stormwater Management
Planning and Design Manual (March 2003), stormwater quality control is required to
provide the long-term average removal of 80% of Total Suspended Solids (TSS) on an
annual loading basis from all runoffs leaving the proposed development site based on
the post-development level of imperviousness. Stormwater quality treatment for the
proposed development will be provided using a variety of water quality measures in a
treatment train approach.

The annual loading for the site was determined using the Ministry of the Environment
Stormwater Management Planning and Design Manual (March 2003) Table 6.3: Annual
Sediment Loadings which identifies the annual sediment loading based on the
post-development levels of imperviousness. The percent imperviousness for each
post-development surface was calculated using the runoff coefficients. Using the
Region of Niagara’s guidelines for TSS removal based on surface type, the TSS
remaining of the annual loading was determined using the site area of 3.17 ha.

The quality control requirements for the proposed development will be met by a
treatment train approach consisting of an underground storage tank to capture the
stormwater on site which is equipped with an Isolator Row which provides 50% TSS
removal, then the tank will retain the 5 mm rainfall event volume for reuse for irrigation.
Based on the City of Welland and Region of Niagara Design Standards, the 5 mm
rainfall event represents approximately 50% of the total annual rainfall depth. This
volume being retained and reused for irrigation on site, results in 50% of the annual
rainfall being retained, removing 50% of the annual loading of TSS, as this runoff will not
enter the storm sewer system. When the runoff reduction is applied, the remaining TSS
is treated to an additional 50% TSS removal. Based on the calculations, the proposed
development achieves a TSS removal rate of 82%.

To minimize the concerns of resuspension of settled pollutants resulting from the flow on
site being captured and reused on site, an oil and grit separator unit has been proposed
upstream of the outlet from the subject site. Additional details for the make and model of
oil and grit separator will be provided at the time of detailed design.

Refer to Table 7 for the treatment train approach summary.

R.J. Burnside & Associates Limited 300052233.0000
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Table 7: Overall Efficiency Removal Estimate of Water Quality Control

Catchment Area Treated RC % Annual TSS Annual Removal Efficiency
Description Drainage Impervious Loading TSS Step 1 Step 2 Step 3 Total
Area (m2) (m*/ha)* Loading Surface TSS Isolator TSS TSS Removal TSS Efficiency
(m?) type** Remaining Row Remaining Using Runoff Remaining
(m?) (m?3) Reduction*** (m?)

Controlled Hardscape 11691.1 0.90 100% 4.8 5.61 0% 5.61 50% 2.81 50% 1.40 75%
Controlled Landscape 7711.9 0.25 7% 0.001 0.00 80% 0.00 50% 0.00 50% 0.00 95%
Rooftop 7341.3 0.90 100% 4.8 3.52 80% 0.70 50% 0.35 50% 0.18 95%

Green Roof 3743.8 0.50 43% 1.1 0.41 80% 0.08 50% 0.04 50% 0.02 95%
Uncontrolled Landscape 795.6 0.25 7% 0.001 0.00 80% 0.00 0% 0.00 0% 0.00 80%
Uncontrolled Hardscape 380.6 0.90 100% 4.8 0.18 0% 0.18 0% 0.18 0% 0.18 0%
Total 31664.3 9.73 6.58 3.38 1.78 82%

R.J. Burnside & Associates Limited
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7.0 Sanitary Servicing
7.1  Existing Sanitary Servicing

The existing site is a mixture of single-family residential dwellings, hardscape, and
landscape with a total area of approximately 3.17 ha located on the southeast corner of
Woodlawn Road and Niagara Street/Aqueduct Street. Currently, there is existing
municipal sanitary infrastructure adjacent to 650-678 Niagara Street and 418-430
Aqueduct Street. Refer to Figure 2 for details.

The existing sanitary infrastructure adjacent to the site includes:

¢ A 250 mm diameter sanitary sewer on the west side of Niagara Street travelling in an
east direction.

¢ A 1500 mm diameter Regional sanitary sewer within Aqueduct Street and Niagara
Street travelling in an east direction.

e A 250 mm diameter sanitary sewer located within an easement on the existing
property which outlets to the north of the subject site.

e A 250 mm diameter sanitary sewer located within an easement on the existing
property which outlets to the south of the subject site.

Calculations have been completed to estimate the existing sanitary flow generated from
the existing buildings on site. The total peak sanitary flow for the existing site (including
the infiltration allowance) has been calculated as 2.64 L/s (including infiltration
allowance). Under existing conditions, 1.32 L/s of the existing sanitary flow outlets to the
existing 250 mm diameter sanitary sewer which flows to the north and 1.32 L/s of the
existing sanitary flow outlets to the existing 250 mm diameter sanitary sewer which flows
to the south. Refer to Appendix D for the existing sanitary calculations.

The existing drainage conditions were obtained from the Plan and Profiles received from
the City of Welland and Regional Municipality of Niagara. A Subsurface Utility
Engineering (SUE) Investigation will be required in the future to confirm the existing
servicing layout.

7.2 Proposed Sanitary Servicing

The proposed development of 650-678 Niagara Street and 418-430 Aqueduct Street will
consist of five residential buildings on site, which will be service via proposed internal
sanitary sewer system. The proposed sanitary flows from the subject site will outlet to
the existing 250 mm diameter sanitary sewer within Niagara Street using one proposed
connection at Private Street B.

R.J. Burnside & Associates Limited 300052233.0000
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Building A will consist of a 10-storey residential tower and will be serviced via 200 mm
diameter sanitary sewer connection to the proposed 200 mm diameter internal sanitary
sewer network within Private Street C.

Building B will consist of one 8-storey and one 16-storey residential tower and will be
serviced via 200 mm diameter sanitary sewer connection to the proposed 250 mm
diameter internal sanitary sewer network within Private Street C.

Building C will consist of a 16-storey residential tower and will be serviced via a 200 mm
diameter sanitary sewer connection to the proposed 250 mm diameter internal sanitary
sewer network within Private Street B.

Building D will consist of 14, 4-storey townhouse units which will each be serviced via
100 mm diameter sanitary sewer connections to the proposed 200 mm diameter internal
sanitary sewer network within Private Street A.

Building E will consist of 12, 4-storey townhouse units which will each be serviced via
100 mm diameter sanitary sewer connections to the proposed 200 mm diameter internal
sanitary sewer network within Private Street A.

As the proposed development will not require the sanitary sewers that exist within the
existing easement on the property to service the site, it is proposed to remove the
existing sanitary sewer networks and release the existing easements within the site.

An equivalent population was calculated to determine the proposed sanitary flow using
population densities for residential units per the City of Toronto Design Criteria for
Sewers and Watermains (January 2021). The residential sanitary flow for the proposed
redevelopment was calculated using an average daily flow of 320 L/cap/day for
residential uses with an infiltration rate of 0.28 L/s/ha.

Using the sanitary flows noted above, the proposed sanitary contribution from the
proposed development was calculated for each building. Refer to Table 8 for details.
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Table 8: Proposed Sanitary Site Flows

Building Population Sanitary Flow (L/s)
Building A 479 7.13
Building B 834 12.03
Building C 790 11.37
Building D 38 0.62
Building E 32 0.53

Total 2,173 31.68

The total sanitary flow generated by the proposed development is 31.68 L/s. The
proposed development will contribute to the 250 mm diameter sanitary sewer within
Niagara Street which will result in a 31.68 L/s increase in flow to the sanitary sewer
system.

A sanitary analysis was completed by GEI Consultants Canada Limited on behalf of the
City of Welland to confirm that capacity exists within the existing Municipal sanitary
network for the proposed development. The sanitary flow for the subject site was
calculated considering City of Welland standards which were considered in the sanitary
analysis which results in a total flow of 17.55 L/s. The downstream sanitary analysis
completed in May 2024 considered a sanitary flow of 23.13 L/s using the City of Welland
criteria, and the 44.62 L/s increase in flow calculated per the above considerations. The
sanitary analysis confirmed that there is capacity within the existing sanitary network for
the proposed development. As the flow proposed in this submission of 31.68 L/s

(17.55 L/s) is less than what was presented previously, we can confirm there is capacity
for the proposed development without the need for external upgrades. Refer to
Appendix D for further details.

Refer to Figure 4 and Drawing S1 for further details regarding the proposed connection
locations. Refer to Appendix D for the proposed sanitary calculations.
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8.0 Erosion and Sediment Control

The Erosion and Sediment Control Plan for the site will be designed in conformance with
the Region of Niagara Guidelines. The erosion and sediment control strategy will
include the following:

e Temporary sediment control fence at construction limits and/or downstream of any
disturbed areas prior to grading.

¢ Gravel mud mats at construction vehicle access points to minimize off-site tracking of
any sediments.

e Sediment traps in existing and proposed catchbasins.

e Routine inspections, monitoring, and repair as necessary of all erosion and sediment
control measures during construction.

¢ Removal of temporary controls once the areas they serve are restored and stable.

All reasonable measures will be taken to ensure that sediment loading is minimized both
during and following construction. Refer to Drawing ESC1 (Erosion and Sediment
Control Plan) for further details.

R.J. Burnside & Associates Limited 300052233.0000
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9.0 Conclusions and Recommendations
The servicing analysis provided above is summarized as follows:
9.1  Water Servicing

o Fire protection will be accommodated through the existing hydrants within the
Municipal Right-of-Way adjacent to the site in addition to seven proposed hydrants
within the site.

e The proposed development of Building A requires a fire flow protection of 204 L/s
(3,227 GPM), Building B requires a fire flow protection of 204 L/s (3,226 GPM),
Building B requires a fire flow protection of 307 L/s (4,859 GPM), Building C requires
a fire flow protection of 193L/s (3,056 GPM), Building D requires a fire flow protection
of 96 L/s (1,521 GPM) and Building E requires a fire flow protection of 103 L/s (1,633
GPM).

e The proposed Buildings A, B and C will be equipped with an adequately designed
system conforming to NFPA 13 and other NFPA sprinkler standards.

e The existing water distribution system has adequate pressure and flow without the
need for external upgrades to support the development.

9.2 Storm Servicing

e The site will control the post-development flows to the 2-year pre-development flows
at a runoff coefficient of 0.35.

e A storm connection will be provided to connect into the existing storm sewer system
northwest of the proposed development.

¢ Quantity control will be achieved using a stormwater management tank with orifice
controls located within Private Street A.

e Stormwater retention and water balance will be achieved through the re-use of
stormwater for irrigation on-site.

e Stormwater quality control objectives will be achieved using an Isolator Row in a
treatment train approach.

9.3 Sanitary Servicing

e Sanitary drainage will be conveyed via 250 mm diameter sanitary connection to the
existing 250 mm diameter sewer within Niagara Street.

o The proposed development will generate a peak flow of 31.68 L/s.

e Capacity is available within the existing sanitary sewer to support the proposed
development.

In summary, the site can be serviced by the surrounding municipal infrastructure with the
construction of an on-site stormwater management system capable of satisfying the
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052233_Report_FSR SWM_Nov 2023 (Revised Sept 2024).docx



The Development Squad GP Inc. 29

Functional Servicing and Stormwater Management Report
November 2023 (Revised Sept 2024)

applicable SWM criteria. Accordingly, upon receipt of a SUE Investigation for the
existing servicing on site, we hereby recommend the adoption of the report as it relates
to the provision of servicing and stormwater management works, and for the purposes of
this application for Rezoning and future Site Plan Applications.

R.J. Burnside & Associates Limited 300052233.0000
052233_Report_FSR SWM_Nov 2023 (Revised Sept 2024).docx



(1Y BURNSIDE

[THE DIFFERENCE IS OUR PeopLE]

Appendix A

Background Information

Vv Xipuaddy



" |cansey T

-




S
e e o 0 fe Gl

™
SCENT
3

i
CFT

L]

Wzsm et 033 % -

L loAm 049 TL




T S o

S




'THE FOX ESTATES' |
= "




481
Ty

-
o

St

o B NS S S0t i, i d AR

3

2]
- i
ra

1‘

ol ;

e
b GE
¢-58)
G
-"“?“‘w*
i
LB
&\)
2 &1
SiNNG
2% EE

8!
gl
N

N N ]
..r} v
[p— -

prapp el

b b g,
" pis ¥

—

T

LENO

P
;
{
1
3
s
_ . Li.‘”h,, o
\
e
e
w"(o“‘“‘\

]

/ ~\ , . /g / /,_/ T o.\
it Pa ’ - : :
/ : HIEH POINT

184;46 Y j
N

7 LY AL by ey )3 A3 TN o i L - 7 : : - 4
. s o RYCS @ S T

2
=

W

RYCB
! RIM ELEWV.,

ey
BSANMNAY;

a

4
1/ //71‘11:‘A

R
Ry
o
3
w0
Q
-9
o
v M
o
2
B
58
m
[4

RY(CB

' ELEV. 2 - A
8390 4 E
/\ L -
g v sy o

9-G

o, S
oz
~

L

e ph e i s A R -a.:»-»""'ﬂ

e L

En

J=1
o

X ﬁ4€

R

ks
/r.
— e

it . . P e [ rs
i 56, | TN 50\ 49|  ag|" ar| asl|” ™
; %1? ; \t{ym Mf, %ﬂ /\J ? “ } ~"’\)‘ o e I i :

*
Moty ey
ottt s o

ati50°/o e - - 6 at 050%

oy

ST

O Obs
f
!
lﬁ
by
N\
[ —
=
7
A,

lgp—
EC3+27,89)
GRO/CHG. N

CP3+
3+50+183 665

.

o
3

"7

L

184880

N

i

56m at 0.50% 44 m,; O at - TN

B+|9707185-327

10m at
085%

185615

i
' GRDJ|CHG.
0+067 8552
J\
GRO|CHG

et
s
O+621- 185805

BCA I+155
GRD CHG.

GRD|CHG
0+ 72+185720
1+i6

' .

" 040

L T Aty Tr e

200 %
%
N,

-

R
®
N
N
£
COVES L
o
(0]
D
(8}
at
-

32,885 m
T
o

GRDJCHG.
86.8221185.001

T

+

i k"-
@6\\9
(9]
¢
~
/i
()
(N
%
Q0
0
AN

N

IR N

§
\

93 | g2 |/ "OI| memmgm

7 %, : = .  TEMPORARY SWALE> |5 . i ;D & | ~18%B4
s ) N - P ::" - © o

.

o))

K . Y g .‘- f\c IGH P.ONT
-_-6._- LT A 7If§‘%‘f¥*’ 72 |73 (4 | 755 76

4.

L3

AR T v Y
,

AN
(0))]
(0))

it
N
&l
/j{ .

~
p

—1842 - | “—r /”4

\
!
/

W
VArAVErayarayd
\\ \ \_\.\ \\ ;\ AN
‘-,A‘ . . ) N . “/1”-"\““.. u ‘/‘ﬂ_,,,_ i
: > ]
RESCEN
B
VoS
" 3
\‘ \
:‘ 1
@7@
o
%
e
Moo MATCH TO -EXISTING GRADE

[ ELEV,

{

. N/ SI 5 N \‘S( | I e 82750
: "\\E" B Mr\,\;/‘;‘r—; o 'uo o f,,,..f-'—"-—m.u__/ . ! . : . 7 - o
L | s | < i N u
39 o ) ,,«5 Ng il 8 : <
& g 7D s Jg 9 N B @
L3 Ty M P o I ra i v
N A Y E;] ' i &
A 11 N T N g T S
m.th’ i o '\ - e
: I \ - p i
* SRR -t 4 Y 18416
1. T 3m SODDED swaLE ——{Y'4- - B > ' '
Por ot s ENE NgE 2\ = , 5 S ‘ ‘ It iy
; i { I I o~ P W /. s @. A :
T i { . T w ' o -~ -
BT A\ g
BRI o) N4 g
Eo it F ' ' :
Lo e Y 5// @ 2023 m _ at
= P Pl . \/ - - .
= e . ‘
o iy E N3 i e .
e HET I s : o
Q, ; ' - .‘ ) \/J it -
{ I ' ! - 5 7_'_”,-
R . _
b o N 183- 96
3 ]
[ A pod . ~ )
AN 3 N T )
i ! o = ; A — e 0}
P —[=) = \ > =
o _ w | T Y
: ; 1y ©j L STOCKPIYE
- g RN 2 ' h ,,[ ~ o A
R : S TO BE ADJUSTET >, 4.
L K o I9 o 27 28 3* FIELD TO PROTECT | | :
[ Fe—e— ) \—"EXISTING TREES
W = R SR TR
S AIQH ;TO EXlSLBG**QRA?% T B o § _EXIST. GAS 7 e e L I PR~ S TN
e ~“_ . A = GZEL e - A AL S carratss S S
T e r ‘r%;.,w el ‘—m“w“w-m"‘ “""“‘“"‘E iy
- A T e 3. TP

e 5 =t - 1 L0 R " = s . — n G G : _:::,‘j“f“ .
: !U‘-B /ELE\LL_REV!Q’EB'\N _IPNQVterd RS I e e, T ~ A S = G ' ~ b= S f- A" : g e S Sy
_F. 6 | 1SSUEG TFOR GONSTRUCTION - —-Z"”“ ocTsTe e e i — . s I N N . e T ' 35 * e e g e T e B :
L [ Wy M AH 3 . . — . 4 T — -k B - : - - LN - T —- =
sE58 T issue MR 5 : ' o ' s ' ' : = LT
A D FOR TENDER M . . PROP@SE - CE.‘NTRE LINE i
A lssuscr FOFr-‘\PPR'ﬁV@L._W_,__h_“____ RY : o .

EL,EVATION B F

\\NO. | REVISIONS 4 ,
v 3048 m (" PRINTING DATE :

SODDED WIDTH

PROPOSED APRON ELEVATION

, .

TS TOBE Latsscar _ PROPOSED SWALE ELEVATION S s —
' . PROPOSED APRON ELEVAT!ON o o scaEwwenRs s

_ ; R @ SPUT GRADE — PR S /

v ~ [uANDERSON ASSOC."
18520 PROPOSED ELEVATION 'consuume ENGINEERS - TOWN munsns

CROSS SECTION OF TYPICAL SWALE | YT pramase swaie |78 pivislon Street 7
~ NTS. s Carporan o T vy B?We“?ng ity SN | . _‘.Welland 'Ontarro "
jability as to the current accuracy of the contents o ‘

this reproduced Document, plan of Survey, plan of - _ ‘ DlRECTi{)N OF DRAIN AGE FLOW

0-305m OPTIMUM DEPTH ——7

‘ R 10 % 7 e y . ‘.,'_-- . T ‘._,':"-". L s < - . . B .-
A 1 a. MIN. . DI A - : ‘ - et .o ~ \W
e — ) FINISHED ROADGRADE __ _ ¥ . ' o > T \V@
SIDEWALK - | g ) - iy N £ .- _ ey 7 ) ,7

' BOULEVARD %
. . -

74

7

¢ ROAD

4

609-6mm MIN.

PROTECTIVE APRON

NT.S.

Construction, or ‘Text, and_advises that no reliance can
be placed ‘upon the current accuracy of the contents
wnhout Venfrcahon by the user}s :

BE&R TQ FRONT DRAINAGE

.,:.i:ws..c‘%‘_h_,“‘__‘_‘ lb\h-bm_.....‘ o L e o

T RO R SOOI 27 o SO b S PR \"""‘“ s Pt 5 i R -:wum..—u‘m.mwé“.m ..-_5':33 w.-;.&

C e L e e e R i m, o B AP e i i b e b i e d i




EXISTING I0" & FLANGED QUTLET-

g SO——

SEWER

250mm VALVE AND BOX

4

Om o afO-g

MATCH TO EXISTING
PAVEMENT GRADE

—PHASE I
HILDA!

EXISTING DITCH TO BE -
. REGRADED (FILLED)
TQO,MEET WITH TYPICAL

ROADWAY CROSS SECTION

STREET
/

1O 3 PR I i ey e 0

.mﬂmlﬁimtm:
muqmunuumﬂﬂ&m

L

PHASE i

1853

e CBW

r—

N
SN EN

N

N

; SUBJELT
- LANDS

e
I

PR P AR

BN
238
RN

3m 'soooED SWALE N |

e

: /\\ Ea&

. 150 x 250 x\zfo\TEE

T e

£ MM_,——«-’*\.\:
I

AQUEDUCT ST

NIAGARA _

GADSBY AVE.

:

il

KEY PLAN

250 V 8 vshj\'\

m 250 Q»MMWK%

l"ﬁ}' D SN oy T

.
Do

BOU\LEVARD TO BE .
MEET EXISTING GRADE AT
PROPERTY LINE.

i

ALL TREES WITHIN THE - &~
TRAFFIC ISLAND OF (2m@
OR ‘MORE TO BE RETAINED - |
AS PER ISLAND DETAIL BELOW

NOi PPB

o

1
i
i
$
|
i
1
i
|

b DWG.

ﬂ;-mqma“‘(\ ga;fgg‘jé{).;, ot — -

= W : ; . W ~

TT

Z U NN RS - RS —
—RnimmI o e e a-.—mj il —
o "’ e e ~ A

3
3

AL I

ration of the City of. We
& current acoura Yy of
ument, plan ol Survey,
d advises, ihgt ne reliagee ‘€an .

Tiability- as to the
;£|s1reproduced Dot

T e,
EC 04125
BC 042475
EC O+34-75
BC Ot34-7%

EC O+40 75

isc. o+

T1Titoe
[+28 .

EC 1+ 85

o +83 || ... .

Jecivas '}

HILDA ~STRI

8¢

575m -

.

m

42m

4-0m{i 42m [2-95

Loo

5. TSm

L]
B
n

42m

9490
86

4.2m

575m

T5m

T4|m

oo

3t '
‘ :EG 3 :
i)
8

4.

m

42 m

4.2

AQUEDUCT STREET

130w

135m

HlLDA STREET
ISLAND LAYOUT

SCALE : 1 400

’ £, an
Capstruciion, or. Text;.
* be placed upon “the current @

truracy of t‘:\e ton‘%?nts =
without > venfacahbn by. the user{s :

City Bench Mark No: 190 " Elev. 185,584

_.u E. corner of botrom step of house ¥a: 175

Ha"xd disclaims any
the contents o

plen_ of- *

A

(ISSUED  FOR  CONSTRUCTION .

OCT. 979

lslalo & D GaRADES

et 9T

ST iR GRATE crane ?—n

=T 1279

| Hioa sTREET (LD Lay

1

z\jio ’m" -

1SSUED - FOR~ TENDER

| ?t.%?,:gAbsaY avenue B

"ISSUED . FOR- * Al

fs S E

'\

DESIGNED BY SW

DRAWNB‘{ JC

ot PR e Jea e g e T T ke

DATE APR!L

fm DATE

( DRAWING TITEE

HILDA' " STREET

.PLAN & PROF!LE
. FROM 0+oo to 2.+25

(DRA'W!NG NO:

' O Tol o} — a . S
. ROAD ! O N l“) O oo LT PRy Sen S0 . 7___' . B . . A_.
| o i ] D Cime . |roan
| HORIZONTAL _6 R 3 N g- | + o ¥ S HORIZONTAL
. ROAD 8 10m 3. : | e o i _
VERTICAL 3 S at I5m ot 3008 40m at m at 050 % = , eRTICAL
= 5 wdefAOL 1 °/°, 6 - . Nl R
i 1.9 0 /- o | - B S B AR f—
SRS RSN SUSUU SIS S RATGS UG S - i i e SRS SN SN S : = —
JE5 T - - - PR 5 E": S&——
- Sl
- S —+ —
B — e - :
o — i S -y} e -
188 - e e = —F " -
] | 0 S w— i Fu . a
; £ S a— - - ' :
) i ot S i — :
: o :‘:'g:‘;::tf; N CHN N S i R
87— & o e et pa ESCHISE SRS SRS S s o i el S s Nl Welns WSS S T S—
- l"}. K - o JUNE: SN
[0 SRR SRNOUMES S WSS g t— - -
_T : e R R & - XIS TING e
186t [ =t PROFOSED, GRADE ~OF ASPHALT- : i ——
[ TAT TRAFEICTISCANG - e St ' ;
- , o S~
=a o S — — S— :
: E SO SUDERIE Simitt o == - . = - - -
I =1 = il “”‘F;ff . ,- - l'.‘ - =
18 - - o :
Al ot i e - i
CClE N MH e et b — 2 & e
- 18735 JEBWINY = e W18, b — S S |7 13 . v dueul s M P33A T X
- 182 ', - 76 g y i |1\ WoINv T2 827 —
ING 10 " it S =
| CEXIMEL w S i St Al ot —+ : :
aj I IR U6 e s Aoy A : -
; : LTk k716 iy S 4 =
NV 16147 - {E- INV-18{-930 P —— - o
’ c;q‘? BY T - L el —;‘:: St ket 3 - J' - ey '““: fented
79 B — — S e - : :
m i
SANITARY 8 l:‘: . 2ilm at b8 SANITARY
DATA 3 _ o 200 % + DATA
=) of [& o )
STORM S H B10m at _ o [ STORM
\¥DATA % 513037 9, % 039 % § DATA

SEPE. i?x?a- Jeoi
- IMAY. 19791 4
S IMAY 1979




W | ' \\\

"RENETTA TERRACE BUILDING
CAISSE POPULAIRE WELLAND LIMITEE”
#8637

"CDONALDS”
#631

\ KENTUCKY FRIED CHICKEN"
#623

"SHOELESS JOES™
#647

NOTE: UNDER
owmom AT TIME
R A~ BUILTS

ASPHALT £t
o168 NG LOT

MCDONAL S
SIGN

ASPH,
LW
OO0 2

_,, H—"
‘%
3
3
-4
3
S
™~

NOTE: UNDER
RENOVATION AT TIME
OF AS—BUILTS

ASPH.

B
L//,”% /W —
BELY g ll s n

e GW—EWMK

CURE

ASPHALT

o
o oc

NEW SIDEWALK
ASPHAL r =B

o ey sl —~— o
i NEW SIDEWALK

]

AT
&

S
o
B3
[~
S
i]
B
[,
9
B
E
[
3
3

o =l

T [N

P — sy

e S/ﬂf,u 040 +0
—
A .
_— i ;ﬁw T e, 7009 STORM Vo

| e - _ 8
T ——— O@,&J‘?ﬁﬂ‘”c 5 e e T T - e e T o ]
o

m—— I —_— I
f 00 Sy T B e T SRR e T T T }? ﬁ
o
 aant
w

,_.

SO0 S e e e — e s

o5 +g
+
i Ea
&2}

s 4o

— o
[~ A % i e
S ﬁ . i i 8 - - 4 4] e i A m-.e—'—"'c-wtj' “-.A .. é'— o b
Yy = = o =X ' o\ 1 — - t
184T7%, L ASPHALT o tEm NEW [SLAND (CURE & GUTIER) : 84-.23"‘** e e e T T ~ e T
e e e P R S - JEm—— e T

18"22 jieiae Tesd. 51 C 184,33 RIM 13421 250,,7/7;;?} P 1 - o=y
’ ORAr — I J— sce

? NNV, 183.0(2508) — o} e . - =
? ‘T Twﬂaamﬁﬂ%f B I T 2

124 L7

WHOOE
o

S

. PR Wy A
AS pre oPsH mcgfg S ¢
TYFitay

T T T T NEW SIEWALK

0
{ GRASS @@ (:3 Q
3006

2000
o ; 200p 200 008 00w
- T (3 2000

! _ @f%i} 200w -

CH
{1

"JOg GYyMm”
#620

.

ASFHALT PARKING 10T

NOTES;

SEE DRAWING 04-033-53 FOR TYPICAL ROAD CROSS—SECTIONS,
ALL ROAD CURB & GUTTER TO BE AS PER OPSD 600.040. —
CONCRETE BARRIER CURB WITH STANDARD GUTTER.

ALL DRVEWAY CURE TO BE AS PER OPSD 600.110. —
CONCRETE BARRIER CURA.

AL CATCH BASINS TO BE AS PER OPSD 705.010.

ALL DOUBLE CATCH BASINS 7O BE AS PER OPSD 705.011.
(AL CB & DCB FRAME & GRATES TO BE CAST IRON SQUARE
FRAME WITH RECTANGULAR OPENINGS AS PER OPSD 400.100. |
ALL PRECAST ADSUSTMENT UNITS 10 BE AS PER OPSD 704.010.
ALL MH LIDS TO BE CAST IRON, SQUARE FRAME, TYPE A COVER
AS PER OPSD 401.010,

ALL 1.5m CONCRETE SIDEWALK TO BE AS PER OPSD 310.010.
ALL 1.Bm CURB FACE SIDEWALKS TO BE AS PER 310.020.
 ALL CONCRETE RAMPS AS PER OPSD 310.030.

ALL SIDEWALK AT DRIVEWAY ENTRANCES AS PER OPSD 310.050.
' ALL COMMERCIAL DRIVEWAYS AS PER OPSD 350.010.

ALL RESIDENTIAL DRIVEWAYS TO BE AS PER OPSD 351.010.

\NE\..L\“G \
%Aﬁg \

REGIONAL ROAD 50 - NIAGARA STREET

bl | ST presol

=T H S B e e e e e B e e e -
B S o /el IS B = ] AR
‘ fNV??’im ?“55’7{7"@:: R B

B4 1T
NV, 183.
SUMP

1 874 0+715.98 | T
RV V7787 B
SWINV IR 011598

S AR ISVt SRS NRRAR INYURN SRS MU SEY JUUR | DRSSPI AN R SRS AN WY | S/A'i(faléﬁlfaai
EINV 18185 4508

$ STORM—+L_ 0 [~ 0 ke Y O O O P A PP VOO N A VO U O SOt DRSS IRV TR ARt SRR O SO SORUNAS S DU B 0 St S 0k AU I [0 s St SNttt SO s Ny SRR DO

}
|
|
1
GHL el

e || B

EX 2L Qe

= -- . 7 EX Jggﬂymz

B G N BURE By L o s i o 1500 PRI _I_J,WH,&; B e B ENCErr urth PR e sy AR R D N S FIRHRTE [Ee oy SRS [RRCIY Wi et SRS RECY et N Ay O o " e, e [ESOE SO WA L _
s ot RN | IR RN RRRNY 7772 L. 5 % o o7 A s~ AUREREN GRS SN SOUNNS U SUGHR ANONN SRRSPE SRt RO Rt SRR RERES TR DRSS SHVREE RN RS SN [ERE ECNC EEEISU IR HEREE o) I BRre ?, SR FA ! A IS [ T

T T T T R RS ey SAN . L S SO A T DU | UODY S EENPUDS Mt MM e 1 Y o s P S B s o e et s P s s — SRR IR S SN IR G SN ERSE N SO 1 R W/tfw(;ww IRl SRR RARRt] RS SR B AR
JRSS U RO Tt St O Rt St SO AR RSt IO PR 7.2 |, 21§ RS eppr- v B st e SIS S8 LU SRR SRS NGRS bt s EXe RO SANC ] T TS ST e L e NN 5(2508)— L

181

s AT?A'
G

I’:.'.:;;:

s ?7 ?5 T i Sl Sl SR i

- SUA

1k 0m bl

|
i

0 o o s s B 560 11 ot i e e e {180

EX, 1200mme STORM = 99.9m AT|02e% | | |l

| BX 1050 STorM < sz am A g f T

-5

¢ 1200mme krom — s 4m arlnsex] |

T e e S CHURES IRMRES: NENET SIS SHCHNS SUU G CE RSO Kbl BRCCE WISl RS RNUERS R NENURCS B vomyaft el S B bty sl el el ey My ol s o el B S S it I NGNS SIS S o5 0 G i RSO (RS PO N MRS S B T B O o F T e T e e I I A A O e |
S e e ! ST JeTCErns NI ST E AR IO R FEE RER FERRIE HE -0 oy € Tl R T L Bt e I S S e s B e e e e e e e L e A S (0 ) Y U A SR (R R SRS A B A 77 7T NGRS ESU S et By B s Bty R
B B O e e Sl el T IOl Feie I SO R e R o e I L . T, . - S S e e e e A R T O e B e B et AT R SRR I BREEIEN REECEI RS EREE CEmdbmsdr ||
o e s s sl e P P L S T T T e Ao e - [ [ el T e e S T B R R D (R SR A P
T T T T L T T T T T e e e “‘“3-'*""5“?2'0,;5"’”;;,”? s e e S e O o T e e o B e O T —_— e N 14 BO0E LN
e ] T e T B NS SRR N IR ISR BRI SR R AN KN SRCTURE D N RN (N = Y/"%) 229725 77 A AR SN GO RS S IRCUR ISR USSR IS RO DU UGy ISP SRS IS [ SUURRY PO SR SR BN O 1 4 s A (O (AN SR S N 0 RS P S HR S T R T e N e et dobos | U
SRR o o e S s T P e T e vvre e qzgoe | o o b e e R T R T s D It S o e O I ST s B T ) DETTTER T AEEEns RS (RPN S D Bps R MRt Fter R SRS, PR S SRR SEURNE SSTR SIS R o s’?ﬂ\ﬂag%ffwg’)ﬁm SR R SHS R e e B |

F“"'

X

b
-7
{2}
-3
(@ 4]

X oA

- ROAD EEEV |
STAFON
+E80
0+680
O+ 700
O+ 710
O+ 726
O 230
O+ 740
O+ 750
O 780
O+ 770
O+ 780
O+ 788
O+800
o+ 8710
04820
£ ca

ROAD ELEV,
STATION

PROP. CROWN 184.22 184.17 184.25 184.28 184.20 184.16 184.16 184.18 184.24 184.28 164.26 184.22 784.19 184.72 | — 184.07 PROP. CROWN
OF RD. ELEV. ‘ ) ' OF RD. ELEV.

s FROP. EDGE

SYMBOL LEGEND GENERAL NOTES BENCH MARK DATUM DRAFTING PROJECT NAME FIELD NOTES

AS=BUILT SYMBOLS EXISTING. SYMBOLS ' 1.THE POSTION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS AND OTHER IMON.#001819701740 J.H. Nﬁm RECONSTRUCTION AND WIDENING OF KTH BOOK #4821

1771 /ﬁ?\

24 . O sivie SANITARY MH SR TRAFFIC LIGHT ?gg%ng?ﬂ%%ﬂ%ﬂ}}ﬁ&%ﬂ;gss ANl tu;%ﬂg;%{%%ﬂﬁm&m%&gg N.4765776,910 E.642607.735 ' 'THE REGIONAL, MUNICIPALITY OF NIACARA REGIONAL ROAD #50 (N'AGARA STREET) WUNICIPAL REFERENGE NUMBER
” Public Works Depariment CITY OF WELLAND RN 06-27

o BELL
X 6AS vALWE W AEpESTAL O ST STORM MH OLS  LIGHT STANDARD PGSITION OF SUCH UTIUTIES AND STRUGTURES IS NOT GUARANTEED, ELE. 181.873 DESIGN
DRAWMNG NAME

Yo} WATER VALVE OCE  CATCH BASIN QHP HYDRO POLE 2.BEFORE STARTING THE WORK, THE CONTRACTOR SHALL INFORM HIMSELF OF
] HYDRO VAULT Ll cpu GATCH BASIN MH oW GUY WIRE THE LOGATION OF SUCH UFILITIES AND' STRUCTURES, AND THEREFORE HE MON.#00513930018 J.H.

56
CURE STOP _____ CURB & OrFH FIRE HYDRANT OHH  ELEGTRICAL HANDHOLE] SHALL ASSUME ALL LUABILTY FOR DAMAGE TO THEM. N.4762730.209 E.642629.810 SCALE PLOT DATE

FROM THOROLD ROAD to WOODLAWN ROAD HOR. 1:200

RECORD OF CONSTRUCTION OCT. 2007 | H
- (B cATeH pas e EOGE OF © Wy WATER VALVE 58 JUNCTION BOX 3.HYDRO AND BELL POLES ARE TO BE ANCHORED TO THE GROUND WHERE  [FIE. 185.269 CHECKED BY

|SSUED FOR TENDER AUG. 2006 JH O , REQUIREDY S0 AS TO ENSURE THE STABILTY OF THE POLE LINES.
@ &5 CURB STOP Qfp - CURB STOP 4.THE CONTRACTOR IS TG CHECK WITH ALL THE UTILTIES INVOLVED. W.A.G.Mackay

KERRY T. HOWE ENGINEERING LIMITED HOR. 13280 | Nov. 22, 2007

CONSULTING ENGINEERS RECORD OF CONSTRUCTION

L)[aD DOUBLE Kyies .
ISSUER FOR COMMENT _ AUG, 2006 | JH | T3 carcy BASIN ROAD GRADE = STANDARD IRON BAR b 50w STREET SIGN 5.ALL MANHOLE FRAMES, CATCHBASIN FRAMES, WATER VALVES AND CAS

L AR R

ISSUED FOR SERVICE LOCATES PRI 2008 | n Vo FRE HoRANT CROSS FALL O/ IRON BAR WG BELL PEDESTAL "VALVES ARE TO BE ADJUSTED TO FINISH GRADE. PROJECT SUPVR. 98 Church Street St. DRAWNG NO. REVISION
- AP CONTROL BAR BELL MH 6.EXISTING TREES AND VEGETATION OUTSIDE OF THE CONSTRUCTION AREAS W.A.G.Mackay

R T S 0 aa-a550 " STATION 0+675 TO STATION 0+825 04—-033—-C5 4

- " — ,"ﬁOpr HYORG POLES < 185.537 ELEVATIONS AG, ; 7 = ;
NO. REVISION DESCRIPTION DATE BY b’ & cuymres 3 {1ME  MAIL BOX = _ o - — _ cab FiLE:  04—033—ROC.dwg

-



PRECAST CONC. CURBS

#655

Des

K e

|

P00mms AT WATERMAR

FOGE. GF P

7.

ABBEY ROAD

5
[
]
el

e I U S —
2

R
]

kq»
@ | - 8262 3 DWELLING
3 _‘,5@ T
o = 6687
/ D s \% DWELLING # DWELLING D“;é%?G DWELLING
j )Y
¥ P %, s #663 ] #671 #67¢
f \ °
83 aq & . \ .
. W e 4 5 P
I E ' 75Wfif’?””””" i CRAVEL o
" ™ . T - T5@”MT£RMAW o GRAss \*{\ \\
A 13, o
.Y & 150mme WATERMAI I _/_L _ \\ . _
ol .. ™ — ana e o— ——;—m—- SWALE L——ﬁ-‘ — 3 1_3‘!&;9 S/Eé_—n—-
] e Sy \ Tt — e — G e 0 mwmmmc:m*“m%ﬁ;—"~* GSPATT— |
zé’ | % 183,85 DRIVE GRASS % GRASS © @i DRI \ GrASS O
:' B - 200mms_& TR
x © T DROP CURE NEW SIDEWALK / R
o —— ——— e 3 Shter, = 553 = ; : ¢
’..- _ T — . e % 005 fdd Kt 183,54 T TES 15 T \\)“ TEa s NE Ry
§ 7 e — = . 183.00 J\/\O%
y 18457 el T~ — 2 WANV. 182 2 i EEOMAESTORY - £ i
. Y s —_— — e ;g M°(250’) s W e 5
i ] REX; M“““HM b - M%w“mm'—*"‘"_"""*“"““"_m“‘—**"****“--—————-—-——wmm%———————-w————————-—————-—mm—-—«-——-_—___..__-_u.wm__mﬁ___.._____.___________m._mmﬁ,m__mﬁh“_.*_mm_l
Rty ORI f T e 8 T . T 7 i 53
f T e 183,97 $ § ? s
T = & I — o ____u%ﬁm_,ﬂ_m______m_mw_mmm_______w______________*w#*,ﬁﬁ_m“__"_.___‘___w_______mwggﬁ@ﬁwﬂ__ﬁm___mmwﬁm_ﬁ_mm_*woé
U SR st i e e e e _T":"“:_—;“LE—-—‘***A—“*H—v—
TS T T e §h“'_—"_“‘""‘-‘"—“——-———m———--u_m_mm___m_____m_____m___mm__,________w__,_____ e e et e —— e it r e v i —— — ——— ....__..._..........,u<
s S /% - - R
T — e \i T __ 835 s 5 2 182.50 SINB3.55 & % 5 2183.5 183,49 5 iR A 5% e o mg
T e B 183.69 18568 TEE.65 T oF e 2 20 D Al 8354 —_— $183.50 183.49 — 2 153,44 e S LT . $ . J82.34 — 83.2949 83,728 18523 § v =
— — ® @ = = @ @ e/ 183,38 @ © @ ~ w
— T e 8 3 3 ] 3 g & 2 3§ Zg
— = — . 3 g 2 3
T e P sy ? —‘"—*““‘*—“““'"**"*—"—“—**—#————--———m———————*—w—————wmwww-——u-——.——-—_ﬂ___“_mmm_mmm,;mmmmm___*m_,'.'830
e @
4 i84 95 § - "
W s, s L ‘L 3 =
OEway 4 LROP Oy e =5 34,60 T MMH—w——J,%“m%%J_m____ — - =
ORQDC‘URE 184 ne N T — T e e — e e e e e e e e
T s e e
R, 4L, —— e e 1200myma ST
Ass ASPHALT o 203G ’ e S N & ST057
B — gdel e i 18578 &, - coza o0
T e ‘ & et e B S T— 18503 18523 183,33 183.27 16390 Pk g3 10 . 153,06
PRED D D™D OO | T ‘ S ‘ R
£33 g%ﬁé ASPHALT NEW SIDEWALK NEW SIDEWALK NEW SIDEWALK e
8| DRIVE 6RASS ASPHALT ASPHALT | orass
O‘,Ly: / GELL o DRIVE DRIVE BEIE s
NOTES: _ ) = e e e —— e — — — — — Lol — — —_ e - —_ e FpHE .
'SEE DRAWING (4—033-53 FOR TYPICAL ROAD CROSS—SECTIONS. [™ crone T =VE l o v — RS — -
ALL ROAD CURB & GUTTER TO BE AS PER OPSD 600.040. — W oo . 2002 o -
CONCRETE BARRIER CURB WITH STANDARD GUTTER. _ # 5 n0es « Mt l , pa
ALL DRIVEWAY CURE 7O BE AS PER OPSD 800.110. ~ 1 | RESIDENTIAL DRIVEWAYS | 008 ASPH,
CONCRETE BARRIER CURB. Low A5 REINSTATEMENT ASPH, i \ DAW
ALL GCATGH BASINS TO BE AS PER OPSD 705.010. ! i A N 5omm HL34 | o N
ALL DOUBLE CATCH BASINS TO BE AS PER OPSD 705.011. o CRANULAR A° S
"ALL 6B & DCB FRAME & GRATES TO BE CAST IRON SQUARE HEICAL | 5
FRAME WITH RECTANGULAR OPENINGS AS PER OPSD 400.100. ] l |
ALL PRECAST ADJUSTMENT UNIS TO BE AS PER OPSD 704.010. ' -
ALL MH LIDS TO BE CAST IRON, SQUARE FRAME, TYPE A COVER l _ i | 3
AS PER OPSD 401.010. DWELLING DWELLING
ALL 1.5m GONGRETE SIDEWALK TO BE AS PER OPSD 310.010. #656 | l ]
ALL 1.8m CURB FACE SIDEWALKS TO BE AS PER 310.020. | DWELLING #670
AL CONCRETKE gg?ﬂﬁf@&gﬁg‘g&%& OPSD 310.050. l #664 ! l
ALL SIDEWALK A . W S A Ti.
ALL COMMERCIAL DRIVEWAYS AS PER OPSD 350.010. | REGIONAL ROAD 50 NIAGARA STREET DWELLING
ALL RESIDENTIAL DRVEWAYS TO BE AS PER OPSD 351.010. 1 _ [ i | 4678
B R R e sni LI B T I B e . - D B e e AT ety ey . : I
~["STA G+B4BS9 - | - S5~V SN R U BN Bl vty vy e it up |-
184 | WiNV.182.2 iR swwai.-as PIPE: PRy | e [ o VAt RO St 1184
o it i NINETBT 5 PIPE | - 1 R 18536 |- - - T TWINV181.45- 3000 | - ™
;_‘__—‘-];;;;_ ———— T Pt o e i Ll . S S i 07173 7 0B R K I Aot R - L EINWIBILIE 300 Tl
183| I —— _
VR R R T T VNt ISl Sl DU IO W \'. <..". ) ; - | SO IS S AR S B, - R - - - B 11 R P (R P
182 | e——— o BT SN - BX] TS0l PV Teemay - 182
L SRSOTE SRREES DRSS FUURRS: NPT SUREOS SRRSO ORI EENURIRS RN A+ X g00mpg S| | b '
181 N D T E ey , Bl S PSR : 181
i R 3 - i T R w #7977 7 S APURN SRS RS Ry
: S Y7 172275 A IR REDTAIN (RUULTR SSRRUTN INSOREN NSERCF SR INSS R DSSUN SUMEESE RN G § U DRUTDAS (NRUA: SRUTE INRRTRS NORPRUTY DU AR S gty AN IESRSLE SNSRI FRUR U SRS INRUTE: NEDRY SAPRETIS AERATN SUSEURE ERUSURR! INAENE SEStl (RUSOCNN SRS ST A SERTS
- M85
: ' Clirsawlirsaer 2w L , g
1180 i - NN TBO.90- 2508 - L - - - 1180
SRS AU AR S ASVRSURPN SRS VRN EUSUSPIS IO IR R P R R e KEEMINCER IR : Ek‘ h’_ I P ggm T(JZ.%'; : - o o ‘ RN AR MR SRR AN NSRS AR SSUOUUA T RS SR R IR SRR R NR S RS IR M S 7' . ) - — - — - :
4 B e e i S S e AR SURPRES SR PN —1 e e L e e T e R 200nm® STORM 1= 724m AT Q228" .0 1L QL e EXA200mima [STORM| - - 179
1 9 | es8m AT Oy |
""" - Nemmgso - | T
T STA O 6B - —Lsmmeast —
I e Tt e H e S | 1538 Sl T S 574 01'-9679‘_5;:'“"
178 | S laar 000 EETH REE 1) - % e o 178
m ---~-~-~'“"':r;ﬂﬂﬁ; ub . L : ey 7a5e 2008
—m P Yy
- F - TEINV182:35(R508) | [ R Bt IR HTTES SN SRR RIS RN SRNET SRTS ERNS FRTlN PR TISEINE LI : - B 1777
. o o S |
L Iy o =) O %) ) D 2 @ oy I ) _._l‘u.,
538 3 3 g : 3 3 : 3 2 3 § 3 S48
xR & & & g Q ) ) S S S S g & & 3 t‘i% S
e 3
o
PROP, CROWN 184.02 183.87 183.90 153.84 183.78 183.72 183.68 183.62 183.55 183.51 183.45 183.39 183.34 183.29 183.22 315056 Cg&\y
OF RD. ELEV. . A
' OFPMT ELEV. e e s , , _ . ~ OF PMT. ELEV.
GEN GENERAL NOTES BENCH MARK DATUM DRAFTING PROJECT NAVE FIELD NOTES '
- SYMBOL LEGEND _ - | e poson o ro s, covars, wems severs o o [ 0181970174 H NM?@I "RECONSTRUCTION AND WIDENING OF KTH BOOK #821
] AS=BUILT SYMBOLS _ e Beasthea H. N _
oy, sy O 5wt/ SANTTARY MH Ol TRAFFIC LIGHT T ECESSARILY SHOWN oN [N.4765776.910 £.642607.735 THE. REGIONAL MUNICIPALITY OF NIAGARA REGIONAL ROAD #50 (NIAGARA STREET) NURICI AL REFERENGE. NUNGER
& GAS VALWE " pepEsTal O S7MH STORM MH OL5  LIGHT STANDARD FOSION OF SUCH UTILITIES AND STRUCTURES IS NOT GUARANTEED. ELE. 181.673 DESIGN Public Works Deparimaent CITY OF WELLAND
WG WATER VALVE o eypRO VAULT HeE  CATCH BASIN O#AF - HYDRO POLE | 2.BEFORE STARTING THE WORK, THE CONTRACTOR SHALL INFORM HIMSELF OF _ RN 06 27
1 ese oumo sror e || 3 oK S i r o e DS, ML i SRS ae e |NON J0051 0030015 oA o 2
—— - - e G FH#  FIRE HYDRANT OHH  ELECTRICAL HANDHOLE N.4762730.209 £.642629.810 _ FLOT DATE
_* RECORD OF CONSTRUCTION ocT. 2007 | K - £DGE OF Shr TR (X1 JUNCTION BOX 3#YDRO AND BELL POLES ARE TO BE ANCHORED TO THE GROUND WHERE | ELE. 185.269 CHECKED BY FROM THOROLD ROAD to WOODLAWN ROAD HOR. 1:200
UED FOR TENDER AUG. 2006 | o | 5 CATCH BASIN PAVEMENT N s REQUIRED S0 AS TO ENSURE THE STABILTY OF THE POLE LINES, - _ VERT. 1380 Nov. 22, 2007
3 ISSUED FOR TE G, e pouas ® £5 CURB STOP _ OFfF  CURD STOF | 4.7E contRacror 1S T CHECK W ALL THE UTILMES IVOLVED. W.A.G.Mackay KERRY T. HOWE ENGINEERING LIMITED T N E
e For S e o0s || 2 oo coup Grave | D56 SIWDARD KON BAR 50 STREET S0 . . Sovi: chabaRs RECORD OF CONSTRUCTION |
2 ISSUED FOR COMMENT AUG. I3 CATCH BASIN Giit _ - 5.ALL MANHOLE FRAMES, CATCHBASIN FRAMES, WATER VALVES AND GAS 88 Church Strest St DRAWNG HO. REWSION
bl duiah : _ e HRE HYDRANT CROSS FALL 1/ IRON BAR WAL BELL PEDESTAL VALVES ARE T@ BE ADUUSTED TO FiNfH GRADE. PROJECT SUPVR. Cuthar;ggs ontario
1 ISSUED FOR SERVICE LOCATES APRIL 2006 | JH o ne pke o5 mevamons | CONTROL BaR BELL MH S.EXISTING TREES AND VEGETATION OUTSIDE OF THE CONSTRUCTION AREAS W.A.G Mackay (s0%) 6888550 STATION 0+825 TO STATION 0+975 04—-033-ChB 4
I NO.  REVISION DESCRIPTION DATE 8 : O 45 WAL BOX - ARE TO REMAN UNDISTURBED. . et PiE 04-033-ROC.dwg




l | ! ' ]
ASPHALT ‘ I | l e
DRIVE ’ ESSO
#7111
#700
™ n
s BERTRANBDB;/ACUUM | DWELLING E | ’ i I
DWELLING s # #691 DWELLING | | >
#687 N ! | #695 DWELLING . BRASS | |
= | | | #699 4000 % N (I?
G Hep /: iy A
STonE BRici ! 2 275@5%1@?? S lQ g’l‘é é&!:ég ‘(\A\ ?f
] o | o oW STONE GRass S %’E {:% rostt ¢ B Et
5% - €s, “ 0w N % wwoen [ &
aspuaLT Q| o DITRAND |5 ® E NS 8 g
o e | it —— ———r O vewior  ow S ECRGNRATGALAS i e ——— e i rmpmreliiiemanss  wrevme s o | mmes e e i e —y | p—
DRVE | JACULM 0 - wean |2 by 2
B ‘ be SIGN , N : . N  1EOmmE MATERMARY E’»_sﬁng___ . e 150mime WATERMAN = o
% f wy _J GARDEN S @ G GRASS cRASS
. - - = —_— T ———— —!SE—‘IT!E-% il raaliber=="-sumily | 9"?"’55“‘)?;% '\%AG ASPHALT . ; . . C}Ggmy eSS N SN 0TSO N
T e s i e mmn e (e e (e Aty e G —RIGK — — N e € e R it TSl
CURE — HPO ORASS DRIVE t’ i DRIVEWA Y \ 7/.? N oy £3 //M CONCRETE '[DEWAU/
ST T ASPHALT
i el NEW SIDEWALK | ,
sacsmarn, pterm O T——— . s syl : ; AT TR PETFE = 5784
o S TP THSHE VY e e VR FEEs kY PR PRI TS NEW CURB & GUTTER ifé
ST | ST058 S
P s o S 0@ R
] o E— _____fﬁw,_.m__ﬂwwam_mm__w—m_m“—_._.gpggg,gt_ﬁw__mlﬁ,__
ofl————— = - - - T T e e e e e e e e e 3 f
s;n i T IE000 SANITARY L 15008 SANITARY e e e e ___mmwwéﬁ_g@{fimﬂ S mmﬂm%ﬁ;—mw—w——iﬁ_ﬁa@fv@&——mw———————mm"ﬁw""“““*———“‘"M-—;"——aﬁ**“"““““‘—"”‘""——“""“”
+?————_ﬁw u—‘—ﬁgu#w““;m—_#m“_**w__m%m—_———%‘]LM————*—___———W 3—— SAMAH
23 E R S N
e e e e e o e[S e o e e e o s e e e e e — e e e e T T T T T T T T b Sron
s } L N et T =
—— 23 182.9] ST w 251 . w1875 §57.42 182,26 ., 13222 i 49 12 T 180 0% arloe % 3
0 $.183.13 — 18304, .9 — W — i L2280 — +§ _— 15 % @ﬂ — SNL: A% . el 8242 .@ e Yr;:"': — AT — peiB2:2 — 182183 3I82. 12 . FI8208 . 122109 A R 05 T
- 8 fog e N 8 o 3 3 3 3 § : §
Ll - § 8 § & 3 <7 § & . 3 d § 4 8 & 3 -
g3 SRS AU, SO, g U S UL S K B . . [
[ e e e e e e e e e e S & i G e S - S R
& e
| 7 2 S 2 g
EE 2 kS 9 £ 3
' 5 8 3 & g
< é ; A ¢ 1 | ¢ g
Vs '&g
] N I eSS,
|
. STHFG54
- ZSWH&ﬁ/ . - j STMHO5S 1350mm0met | SO e o - ;; ’ I 1.350mmg._STORM 5 ’035'4 s1055 i
00mims STORM i P26mma STORM T CEI0 | = = B
Z LRy
. . 7200w 150 50 189 8 o N _ e En 18D .45 187,36 187,29 750(‘1}/ /:m MQ tR? 21 182 15 § = o vz A e . e -
oncfilnl el s A oot i 5 ik o . e . : L8200 182,02 6197 151,91 181,85 18192
s ' ¥ il - s ——— m 2
BOOmme WATERIMAN : xoe ~NEW SIDEWALR / aammt WATERMAIN . / ) _ GRASS E
NEW SIDEWALK . NEW SIDEWALK
K ASPHALT | é éﬁ? ag %ﬁ NEW SIDEWALK CONGRETE SIDEWALK
S DRIVE : %é %C:?é;? éj? Eﬁ? éj? {fﬁ@/ ASPHALT DRIVE . )
T £ € € EEREI O é%o‘%% DD S i e - 7
BUSHUNE WOOD FENCE -l SUSTRINE 9 WOOD fENC‘E Cé?}ﬂ{ i GSM Gl kil TR e — e ——— t{t— o i/ QH’-S.HUNE ey shmp  ESTMMAMGMMGNAG s -s— i bt R i e e T R — il — A NG TG S W Akisii—————p—————:
RESIDENTIAL DRIVEWAYS cRASS GRASS

l
] REINSTATEMENT | AP T
S50mm HLIA ., DRIVEWA Y
l 200mm GRANULAR A 4 |
ASPH. TYPICAL & COMMERCIAL DRIVEWAY
I /W - REINSTATEMENT
40mm HL3A
l P 50mm HLE
300mm GRANULAR ‘A’
T DWELLING A | m TYPICAL \ CEMETARY
? W
 SEE DRAWING 04-033-S3 FOR TYPICAL ROAD CROSS—SECTIONS. #684 | | i | WOODLA
ALL ROAD CURB & GUTTER TO BE AS PER OPSD 600.040. — DWELLING | 1
CONCRETE BARRIER CURB WITH STANDARD GUTTER. | 4694 |
ALL DRWVEWAY CURB TO BE AS PER OPSD 600.110. — - I l e~ |
CONCRETE BARRIER CURB. l g Y |
ALL CATCH BASINS TO BE AS PER OPSD 705.010. o2 | x |
ALl DOUBLE CATCH BASINS TO BE AS PER OPSD 705.011. 2% | f
ALL CB & DCB FRAME & GRATES TO BE CAST IRON SQUARE [ -
FRAME WITH RECTANGULAR OPENINGS AS PER OPSD 400.100. . | | [ |
ALL PRECAST ADJUSTMENT UNITS TO BE AS PER OPSD 704.010. [ - DWELLING
ALL MH LIDS TO BE CAST IRON, SQUARE FRAME, TYPE A COVER P | i 4698 J [
AS PER OPSD 401.010. _ | |
ALL 1.5m CONCRETE SIDEWALK TO BE AS PER OFSD 310.010. - ]
ALL 1.8m CURB FACE SIDEWALKS TO BE AS PER 310.020. - | | [
N S ”%ﬁ%ﬁ“é‘i’s"ﬁn OPSD 310.050. I - - =
ALL SIDEWALK AT DRIVEWAY c T NTAR _
ALL COMMERCIAL DRIVEWAYS AS PER OPSD 350.010. | s I | I REGIONAL ROAD 50 - NIAGARA STREET
ALL RESIDENTIAL DRVEWAYS TO BE AS PER OPSD 351.010. _ ) ‘ 1
AL B ] ST T e A T & - : ) A -
SO ROR T e e T ] T T T T e T e =t
_ R B M S gﬁ ’7;3%139511 SRURRY S Ry AT SRR DY bt S - AT "'t:.t'%W~’5°'f5(25°‘}'1:5n4‘.."7:+oca395 T e fﬁ@ P F B
183 o b ENV18L0830de < | | PN e vl B PTA 140408 g ?r'a'a“‘ eI L NEINV.180.36 . 2508 | . bl 1188
I e S ) R A C ST D B S UM e iNATBa B SH]'/NV?BI'M 250#5 R IR Rt Naetitl A P TR TFERETER e e s L e T ......9.’”..’.!’..{.?1—” MUU, PSR RS R DU R A R
Yo , - o e ot s i I - . . L EANVIE0.52 1 "N 18064 750:3 VR SV ENRERRN AUTRTRIR RSTRRN IR SR N _,_ﬁif!g_?f?é??-;g/ - o R - '\ngggfgg e T
182 ‘ 7 7 7 | ] E {—— ' MR R =T T e S i i - - e e o ] et e i = e }\_ B N P 182
e A L i G " PSR UL S RS I EMSWGCENWEWEJ
e R U AT KRENEEES SRS S O 22 Y ) P (ST SRS R R OF MIAGARY. STREET
181 . B v e {? Y YA o Tt v o P B . i ) ) : _ : b 1 8 1
179 e N PO STORM . 38 B A GLAER LTI T el T RO S C R e S b 179
Wl o AN DA SR NV R MR M X_ 12 42\ 3 AF 0.21%
Tl b EX1350mma - STORM ||| 234m AT 0564 T A AR [ (St ot A SRS SRR FERR N L
o CIETER R SR N R R R CEXVISG0mre STORM = |43 4m AT Q18% . | 7 1 b ol e e e e T EX 13S0 SYOR
S o \smmigss L [ S T B i vy S ‘ L LI AT OEEE
178! - Sra1100751 1 1 smges - |- S B PR o S S [ER 1 S SR -11'78
Kool - y 8270 STA 104G BF Skt ELC‘";,L;QEA_ e R R o
- 1L WINVIBO.98 3008 CONC. [T | RMO182.30 ) 0 2y 77 i PN I RN N~ B =717 7% o £ S (SR : SRT SRR R SR el - e G
- SINVI7B5T-12008 - | - - : - | £.NV.178.69 9000 C‘ONC RN 182 A5 Sl s R824 -
STl i B bm!tl:gg.ﬂ;zam W RMIELA . o T T e e o | |
--------- VSNV IZE 32 12008 - 1 - b e N/NV‘??é?ﬂf"T.?m”" A T - - |
177 ,,,,,, . g{fﬁvvv{ga&J%m IO R R S x R 177
2 1 g - v ooy ey o oy oo s e e e e e 1.0 ) T I Nt O e e T P e (O |t F T TV A AP I A S AR S B R 1
] = S - -
_ o o o o o =) o o < o © o o b oy
SHEg 8 3 S S y 3 3 8 g 3 g 2 8 S S g8 S8
s Qi By hy * hS + X ¥ + Ay hy XS ¥ + + ¥ o F e Q=
gl = BU A $3la
& &
gjﬂgb %g‘:,“ 183. 14 183.03 182.91 182.80 182.70 182.60 182.52 182.43 182.35 182.28 182.22 182.18 182.12 182.08 182.08 PROP. CROWN
X A OF RD. ELEV.
. K PROP.
OF PMT. ELEV. o e e OF PMY. ELEV.
=T SYMBOL LEGEND GENERAL NOTES BENCH MARK DATUM DRAFTING PROCT NAWE — ' FIELD NOTES —
_ e ¥ i osmon o s e NOTES e s i o |ons i HARK D/ ° s, <RECONSTRUCTION AND WIDENING OF KTH BOOK #6821
5y , O 5n SANITARY MH O TRAEFIC LIGHT : A N.4765776,910 E.642607.735 T = - : ONAL ROAD #50 (NIAGARA STREET MONICIP AL REFERENGE NUWBER
ELL )
3 6aS vaLvE ® At O ST4#+ STORM MH OL5  LIGHT STANDARD RSN oF SN %ﬂ@mﬁ"@rﬁ%&%@n&”%ﬁ%ﬁ%“ T |ele 181673 DESIGN THEq' v R,E%Oﬁlgll MUNICIPALITY OF NIAGARA CITY g? ngLL AND ) _
WD WATER VALVE  oopy jvDRO VAULT D8 CATCH BASIN OHP HYDRO POLE - 5. BEFORE_STARTING THE WORK, THE CONTRACTOR SHALL INFORM HIMSELF OF RN 06"“‘27
CER  puRE STOP - Ll s/ CATCH BASIN MH G~ GUY WIRE THE LOGATION OF SUEH UTILITIES AND STRUCTURES, AND THEREFDRE HE MON. £005 18 JLH. i — B
2 RECORD OF CONSTRUGTION OCT. 2007 | JH J—— 22’2? g ; <FH  FIRE HYDRANT O ELECTRICAL HANDHOLE| SMALL ASSUME ALL LABIUTY FOR DAMAGE TO THEM. N.4762730.209 E.642629.810 : SCALE FLOT DATE
(B CATCH BASIN === @ Wy WATER VALVE /5 JUNCTION BOX 3HYDRO AND BELL POLES ARE TO BE ANCHORED TO THE GROUND WHERE  |ELF. 185.269 CHECKED BY FROM THOROLD ROAD to WOODLAWN ROAD HOR. 1:200
| R TEN AUG. 2008 JH PAVEMENT ! REQUIRED S0 AS TO ENSURE THE STABILITY OF THE POLE LINES. Nov. 22. 2007
3 ISSUED FOR TENDER . e pouar ® S CURB $TOP OfF  CURB STOP P ok 15 T GHECK WITH ALL THE UTILITES. INVOLVED. W.A.G.Mackay KERRY T. HOWE ENGINEERING LIMITED VERT. 1:50 T
¢ : AUG. 2006 | JH | ¢ ROAD GRADE [J 55  STANDARD IRON BAR b SiGv  STREET SIGN RECORD OF CONSTRUCTION
2 ISSUED FOR COMMENT G. 2 L_D CATCH BASIN CROSS FaLl O /5 IRON BAR 5rl.  BELL PEDESTAL SoALL vgsmum_s FRAMES, cg%ia?glr}‘ g]gﬁMES WATER VALVES AND GAS SROJECT SUPR ggNggﬂﬁngh;g{NgERs DRAWRG NO. REVISION
- : . e . § Ft L N FIRE HYDRANT -~ PED * VAL ARE TO BE ADMHE GRADE. N by - B !
o ISSU_E_D fOR .S.ER_WCE .!-QCATES APRIL 2006 J_H 0 HYDRO POLES 155 57 ELEVATIONS /ACP CONTROL BAR BELL MH S.EXISTING TREES AND VEGETATION OUTSIDE OF THE CONSTRUCTION AREAS W.A.G.Mackay ?;ég?"gg;_’ggézm STATION 04975 TO STATION 14130 04_ 033..... C7 4
NO. REVISION DESCRIPTION DATE BY ko™ & cuywres - 048 MAIL_BOX . ARE TO REMAN UNDISTURBED. cap Fis. D4—033—ROC.dwg




e T, [E | _REFER 10 DRAWING 04—033-CS5 % ) o i
SR BT ) | \ 3 3
4P iy i fg 3 g
= 5 . S
BT Eoyy \ l l _ \ " &
E% AR \ 5
- N oo %& N \& g’? 8
; g 2qE | < REIE
&y %\ a g \ \ : \5’5 o
& & ok | 3 s e =
~ < o % \ A o =N S -<H,
y L T . | O
%‘3 8 \?& ] 1iIRai I \ &
- = 12 g f s i ”
B il 4 5
SR \% L 2 £ l EX \\’f\
0 {4 g <t 1 L
' \ \W K 5 E: 3 %
ik el f ST
5| hes b 1 | )
3| [isé = \ &
AR
5 ! \ of
= ‘ ® %
el & AZ = S8
1i 2 $ =
’ J [ EE %
%: V3
S [ N
Lo
} I8
g LS
I
sz: 2
y § ! R —
g % [~ N [ = ;‘a?* STy =
: s o] s hl & e A
-~ % LR 3 M &
§ 3 5 3 / < ‘%2 B
= : ; ;
3 B
- a
; i
- | 0
§ | 2|
:
]
b 1
g / <% o+ 220 <
- 5
> ot
s
SN
824 § | s 9o
3 { apn | =
39 3 { oht
S oy - ,33,::}
o s LI A 7
4] .
T J =0 e §t % | ‘7‘ | o B f £ O U\ (L N N . A S S S U o HRFM 185.70) TIETES NEW G‘URB;E CUTTER ‘o7 IR "Taza -
b S /'_// - 74 5
_ =3 /‘ = " { [ S T~ ’ [ 4 SHOULDER ___oom" a l ? &
ca] S & i o ! e PR .
1 Y L ! I 7] = { / QJ Ll s - & ? N — o 7500@'@;;&19)’ 7L e
o ﬁ ; = "'/ - E\@f i I s}j‘\ § \ \ Cb’ ’ © 18367 et (00 00
W o o+ 710 . ! o 3.67
m m 1/) =z t: j e I ! T q:_\g_% - o \ ™ + !
R e ~ | 8 ? \ | g A
g 2 } 3 | } S T2 o @ MRERYE-E
i f§ NI &l « o= A o, 2
i < o o he
= | o s | VAR B R
Y & ik A N PAVEMENT E 838 163,82 185 80 18351 EDGE OF PAV
8 O | | ! | : | f 8 & £0GE OF S per _ , - : SR o
w ) § | ; R X EO0mm® WATERMARN |1 e — T e e e e e e e e e e By F i —————— A
= { f 1Ry | f & ”7 \ SHOULDER ﬂ-wﬂ—“‘””[” . 2 %, g W N 72
- pak = i . 3 K g S . , [
(1o 5 SIE @ | \ 259 STORM I T ST043 Y ASPHALT ASBHALT \\% W\ ORIVE !,/
i f [ B [[H ‘ | 2 || | % DRIVE RESIDENTIAL DRIVEWAYS DRIVE L\ i
TR b i , 5 Z i : REINSTATEMENT W0, mh\\\‘ [
SEE DRAWING 04—033-53 FOR TYPICAL ROAD CROSS—SECTIONS, L I1{-o+ <« | Tl st b — 1 | { 200 c&%ﬁ ;’Li‘! 3 N—
ALL ROAD CURB & GUTTER T0 BE AS PER OPSD 600.040. — [ (Lo G —— Y 5 : mm LR 4 R t \ Ry ]
CONCRETE BARRIER CURB WITH STANDARD GUTTER. | l » = EAST SIDE SHOULDER 99 I . D/ T ——
CONCRETE BARRIER CURB. _ D (130 ? G T0 EX.ST043 Py - e PITCY e o
ALL CATCH BASINS TO BE AS PER OPSD 705.010. Bl |
e S koW || S / e it
ALL CB & DCB FRAM . - ; _ ,
FRAME WITH RECTANGULAR OPENINGS AS PER OPSD 400.100. | f i — v s oor——— oo — -
ALL PRECAST ADJUSTMENT UNITS TO BE AS PER OPSD 704.010, | o : i | DWELLING
ALL MH UIDS TO BE CAST IRON, SQUARE FRAME. TYPE A COVER | ] - DWELLING ASPH, \ DWELLING
AS PER OPSD 401.010. fics [ = l | #412 l oW #418 t DWE
ALL 1.5m CONCRETE SIDEWALK TO BE AS PER OPSD 310.010. [ f . £ #408 \ .
AL LR SR e i o : 3 | | UE | T
ALL CONCRET] ' R | 10.030. & fn o
ALL SIDEWALK AT DRIVEWAY ENTRANCES AS PER OPSD 310.050. }Z o I & g g AQ DUCT STREET
ALL COMMERCIAL DRIVEWAYS AS PER OPSD 350.010. 333 B Te T O R £ _ o 1 | ( | i
ALL RESIDENTIAL DRIVEWAYS TO BE AS PER OPSD 351.010. ! | i = _ = S |
N . "-.l
o 5
iy 2 E
: g8
t‘i [ g
= 3
185 fevovpo's 3 Ag-m% 3 % 185 1
- CENT - o |
= S AQUED EET T\ v ~) S MHSTOUS 3
o VEDUGT . JMASTORS L
DRIVEWA Y g ; i STA O¥033.70 AS—CONSTRUCTED
[ Q \ W.INV.182.60(2509) 3 : FYPIPy gt o —CENTRELIE OF
t e p - ’ SNV 179.96 5250 AQUEDUCT STREE ]
18 4 _,,,,.,..—...m.---«-.-i._“__% S e o e T ~ — “l i 184 WINV.179.91 600@ / o?*ﬁ%%ﬁ??%’}? 1
- o o cmpursme - L —3 T
} —| __siMHrae| ; . b N EEN & N - - 3 ——d
PIA 0403129 o —e s - - ~ - - T T b - - - - -
RIM18445 . i
ik s oo ] 183 | | 1
: WINY. 181 .
183 INV 18P0 2008 Bve i
SINV|179.47] 10500 | R R A 196 L
M1 76.52) 12008 b | =T TSORM O STA D+03(.29 k' - Oﬂ-l 1
E1t84182.57(2508) I p—— T AL s 1 T4 (082,97
L W 1BR Sd4 EINV.IP8. 74 6008 CONC, Ry 18356
R NS S LINVIIET. 3 .
182 i — e | 182 s s L] sz sode 5
M —-SMHIEE LAREOPTE ST SNV T789. 47 10508 cB1
Sid Droproe _j} B R S SO B ] NNV 179.32 12000 8
WINVIB2. 07 1508~ N BRONG EINV.182.37{2508) WANV-182-60(2564)
SINV181.85 (3002 | 0.6m SUMP.
181 N.INV.182.08 13008 181 1
: EINV.181.85 4508 I
_ | ; o STM. £X \
18@ l/ l £x. 600mm ]Bl Lt 500mme STH, . 1
S ] [l o o o e o
<8k s S 9 3 3 S = g g g g 2 :
SER 8 3 S 3 olE z z z S & 3 E: T ;
&
PROP. CROWN 7184.02 184.17 184.41 184.21 183.97 183.62 183.625 183.70 183,76 183.83 183.971 183.88 183.61 183.56 PROP. C
OF RD. 1
OF RD. ELEV.
PROP. E
PROP. EDGE
' OF PMT.
SYMBOL LEGEND GENERAL NOTES BENCH MARK DATUM DRAFTING PROJECT NAME FIELD NOTES |
. - RECONSTRUCTION AND WIDENING OF KTH BOOK #821
AS-BUILT STMBOLS 1.THE POSITION OF POLE LINES, CONDUITS, WATERMAINS, SEWERS AND OTHER | MON.#001819701740 J.H. _
GV O Sk SANITARY MH Q7L  TRAFFIC LIGHT UNDERGROUND UTILMIES AND STRUCTURES IS NOT NECESSARILY SHOWN ON I3y 4785776 910 E.642607.735 REGIONAL ROAD # 50 (NIAGARA STREET) NANICIPAL REFERENGE. NUMBER
7 4 GELL THE CONSTRUCTION DRAWINGS, AND WHERE SHOWN THE ACCURACY GF THE THE REGIONAL MUNICIPALITY OF NIAGARA
X oas vaLE W Efntsna O ST+ STORM MH OL5  LIGHT STANDARD POSITION OF SUCH LUTILIES AND STRUGTURES 1S NOT GUARANTEED. ELE. 181.673 DESIGN Publiz Works Depariment CITY OF WELLAND RN 06 27
W@ WATER VALVE [yl tvpRO VAULY LIC5  CATCH BASIN OAF  HYDRO POLE 2,BEFORE, STARTING THE WORK, THE CONTRACTOR SHALL INFORM HIMSELF OF — -
cso ous s ) cowy GHTCH BASIN WH  on - GUY WiRe T ol o MO RIES o ety o et e |WON 100319930010 - e e
' ' CURE & FH NT OHH  ELECTRICAL HANDHOLE ASSUME. AL ‘ ' - M.4762730.209 E.642629.810 - - SCALE PLOT DATE
4 RECORD OF CONSTRUCTION OCT. 2007 | JH . =S EDGE OF g p ?JE‘?EmﬁE 508 JUNC‘{IGI:LL BOX 3.HYDRO AND BELL POLES ARE TO BE ANCHORED TO THE GROUND WHERE  |ELE. 485,269 CHECKED BY AQUEDUCT STREET HOR. 1:200
ISSUED FOR TENDER AUG. 2006 JH 7 CATCH BASIN PAVEMENT ® 05 CURE STOP oy CURB STOP REQUIRED S0 AS TO ENSURE THE STABILITY OF THE POLE UINES. KERRY T H OWE EN GINEERIN G LIMITED VERT. 1:50 Nov. 22, 20
3 - 08 DOUBLE 4.THE CONTRACTOR IS TG GHICK WITH ALL THE UTILTIES INVOLVED, W.A.G.Mackay . : RECORD OF CONSTRUCTION
2 ISSUED FOR COMMENT AUG. 2006 | JH | 111 cazoH BASI ROAD GRADE [ S5 STANDARD IRON BAR b 5/G%  STREET SIGN 5.ALL MANHOLE FRAMES, CATGHBASIN FRAMES, WATER VALVES AND GAS CONSULTING ENGINEERS DRAWNE N0 RE
: P CROSS FALL L1/ IRON BAR BELL BELL PEDESTAL "VALVES ARE T0 BE ADJUISTED TO FINISH GRADE. PROJECT SUPVR. 98 Church Street 5t. '
FOR SERVICE LOCATES APRIL 2006 | JH |/7( FIRE HYDRANT . FED Catharines ,Ontario 04-033-C8
1 ISSUED FO - p HYORO POLES 155 57 ELEVATIONS LGP CONTROL BAR HELL MH £.EXISTING TREES AND VEGETATION OUTSIDE OF THE CONSTRUCTION AREAS W.A.G.Mackay (905) 688--6550 — -
NO. REVISION DESCRIPTION DATE BY b’ & curmres ¥ | O MAIL BOX ARE TO REMAN UNDISTURGED- CAD FLE:  04-033-ROC g J




NIAGARA STREET

HWY. 58

HYDRANT NO 5

RELOCATED FROM |

CHAMBER N°12
W/1Q" VALVE

CHAMBER N%
W/20" VALVE

RD.

. 60" COMB, SEWER
g 50 EOMB. ot e

WOODLAWN

§ EXIST. PIPE

MATCH LINE DWG.2262-06

17.0°

|27 c.T.T. OUTLET PLUGGED W
|FOR WOODLAWN CEMETERY

1

DIRECTION OF LAYING:

WOODLAWN  CEMETERY

583

N 0°15'30"E 88.79" 89.0' £7.0
T - T !
| N i | i 1
a— e B eeseT e ey, Y | Ly ATLRGAS oy ! Gyt \ a
| ¥ = m - 3 - ot 7 == ==
- . B l ; - - Lo ] — oo N
s ! | | T B7CT WM. e L BT CL WM. \ o
o Lt ) L _ ! \ n_ \rx.....l__-;__-__.;__-a}f_.u__m_.(ﬂql Lo e e S Vi
________ RN N 107 SEWERY A / ' T / . RN 10" SEWER . '
___________________________ ==t — e @ N
- 3 — i . e et e ———— — o ——— — — —
507 COMB. o T T —
| TTT————
— e e “T.._._‘_ — R — e — .l P e Tt
i \Y‘—/
e e e L e e
" T I ; +
547 CONC. STORM _ _ e — A e o ————— - - >
= —_—— sz____'—"——‘—- e
i e — . —
! li oHP !
Sprm——e = 7 L : - e
459-39' MEAS. N 0°15' 30" E N 0°15'30" E 372-23

CHAMBER N° 3, SEE DETAILS
ON OWG 2282-12 WITH 1-2¢C"

& 1-16" VALVE

16"¢ A.C. PIPE.CLASS 200

2'LR GAS

wn

A | SSUED ' FOR CONSTRUCTION -

B B. CHAINAGES AMENDED - .

SCHEDRULE OF CONSTRUCTION:

1s NIAGARA ST. FROM N.LS WOODLAWN RD. SOUTHERLY 10 HILDA S7.
2. WOODLAWN RD. FROM NIAGARA ST. TC EXIST. WATERMAIN AT FIRST AVE.

3. AQUEDUCT ST. N. & 5. FROM HILDA ST 10 MERRITT ST,

NOTES:

—— ALL FLANGED QOUTLETS ,0THER THAN FOR FIRE HYDRANTS, ARE TO
MEASURE 3-0" FRCM ¢ CF 247 PIPE T2 FACE OF FLANGE

-—— FLANGED OUTLETS FOR FIRE HYDRANTS 1O MEASURE 1'-10" FROM G
OF 24" PIPE 70 FACE OF FLANGE.

e ALL CAST IRON PIPE A FITTINGS T BE CEMENT MORTAR LINED
THORQUGHLY COATED WITH PITCH BASE PAINT AND WRAPPED
WITH & MIL. POLYETHYLEME FILM. TAPED IN PLACE.

—— CONTRACTOR TO LOWER ALL SERVICES OBSTRUCTING FEEDER MAIN. -
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PART 1, PLAN 59R-13001

BY ORDER-IN-COUNCIL 0.C. 1643/82,

AMENEDED BY BY-LAW 8108-95 (UNREGIS

gTRANSFERED TO THE REGIONAL MUNICIPALITY OF NIAGARA
Y ORDER-IN-COUNCIL 0.C. 619/75, INSTR. No. RO230586)

PART 1, PLAN P-2043-127

BY BY-LAW 2804-81, INSTR. No. RO824254,
TERED) AND BY-LAW 113-2001 (UNREGISTERED))

SURVEYOR'S REAL PROPERTY REPORT
PART 1 - PLAN OF SURVEY OF

PART OF LOT 239

GEOGRAPHIC TOWNSHIP OF THOROLD
NOW IN THE

CITY OF WELLAND

REGIONAL MUNICIPALITY OF NIAGARA
1T : 750

25 4] 10 20 30 40 50 metres

SCALE

J.D. BARNES

© COPYRIGHT 2021

METRIC

LIMITED

PART 2 - SURVEY REPORT

- DESCRIPTION ,
PART OF LOT 239, GEOGRAPHIC TOWNSHIP OF THOROLD
- REGISTERED EASEMENTS AND/OR RIGHTS-OF-WAY
PIN 64086-0006 (LT)

SUBJECT TO EASEMENT OVER PART 4, PLAN RD-136 AS IN INSTR.

NOTICE OF CLAIM AS IN INSTR. No. RO713557
SUBJECT TO LIFE INTEREST AS IN INSTR. No. RO351887
PIN 64086-0380 (LT)

SUBJECT TO EASEMENT OVER PART 5, PLAN RD-136 AS IN INSTR.

NOTICE OF CLAIM AS IN INSTR. No. RO713557
RESTRICTIVE COVENANTS AS IN INSTR. No. TH17877Z
PIN 64086-0008

SUBJECT TO EAS

LT
M%NT OVER PART 6, PLAN RD-136 AS IN INSTR.

NOTICE OF CLAIM AS IN INSTR. No. R0O713557

PIN 64086-0009 (LT
SUBJECT TO EASEM

NOTICE OF CLAIM AS IN INSTR. No. R0713557
PIN 64086-0011

LT
SUBJECT TO EA EM)ENT OVER PART 9, PLAN RD-136 AS IN INSTR.

NOTICE OF CLAIM AS IN INSTR. No. RO713557
PIN 64086-0012 (LT)
SUBJECT TO EASEMENT OVER PART 10, PLAN RD-136 AS IN INSTR. No. RO193922
NOTICE OF CLAIM AS IN INSTR. No. RO713557
PIN 64086-0013 (LT)
SUBJECT TO EASEMENT OVER PART 11, PLAN RD-136 AS IN INSTR. No. RO192897
NOTICE OF CLAIM AS IN INSTR. No. RO713557
- BOUNDARY FEATURES
FENCING ALONG ALL LIMITS AS SHOWN ON PLAN
- ZONING COMPLIANCE
NOT VERIFIED BY THIS SURVEY
- ADDITIONAL REMARKS
PLAN PREPARED FOR 2786966 ONTARIO INC.

LEGEND
n DENOTES
a DENOTES
SIB DENOTES
SSIB . DENOTES
1Bg DENOTES
1B DENOTES
CC DENOTES
CP DENOTES
P1 DENOTES
P2 DENOTES
P3 DENOTES
P4 DENOTES
P5 DENOTES
P6 -DENQTES
P7 DENOTES
P8 DENOTES
D1 DENOTES
D2 DENOTES
D3 DENOTES
D4 DENOTES
D& DENOTES
. D6 DENOTES
D7 DENOTES
D8 DENOTES
MEAS DENOTES
759 . DENOTES
895  DENOTES
1495  DENOTES
1589  DENOTES
MTO  DENOTES
NI DENOQTES
ou DENOTES
e DENOTES
—»—  DENOTES

SURVEY MONUMENT FOUND
SURVEY MONUMENT SET
STANDARD IRON BAR
SHORT STANDARD IRON BAR
ROUND IRON BAR

IRON BAR

CUT CROSS

CONCRETE PIN AND WASHER
PLAN. 59R-13001

PLAN RD-136

REGISTERED PLAN M-79
PLAN 59R-8581

PLAN 59R-5326

PLAN 59R-5703

%NT OVER PART 7, PLAN RD-136 AS IN INSTR.

PLAN OF SURVEY BY C.J.- CLARKE, O.L.S.

DATED APRIL 24, 1986 FILE
PLAN OF SURVEY BY SUDA
DATED
INSTR,
INSTR.
INSTR.
INSTR.
INSTR,
INSTR.
INSTR,

No. R0526292
. RO678958
. R05615425
0. RO661301
. RO730102
. RO368511
. TH15940
INSTR. No

. No. TH18361
MEASURED
C.J. CLARKE, O.L.S.
D.A. LANE, O.L.S.

SEPTEMBER 22, 1999 FILE 99-131

64-1
& MALESZYK

P.D. REITSMA SURVEYING LTD. O.L.S.
SUDA & MALESZYK SURVEYING INC. O.L.S.
MINISTRY OF TRANSPORTATION ONTARIO

NOT IDENTIFIABLE
ORIGIN UNKNOWN
PROPERTY LINE
FENCE

N=NORTH / S=SOUTH / E=EAST / W=WEST

SURVEYOR'S CERTIFICATE

I CERTIFY THAT:

1. THIS SURVEY AND PLAN ARE CORRECT AND IN ACCORDANCE WITH THE SURVEYS
ACT, THE SURVEYORS ACT AND THE REGULATIONS MADE UNDER THEM.

2. THE SURVEY WAS COMPLETED ON APRIL 6, 2021

e,

DISTANCES AND/OR COORDINATES SHOWN ON THIS PLAN ARE IN
METRES AND CAN BE CONVERTED TO FEET BY DIVIDING BY 0.3048.

No. R0O192895

No. R0192899

No. R0192892
No. R0192893

No. R0O192891

SURVEYING INC. O.L.S.

ASSOCIATION OF ONTARIO THIS PLAN IS NOT VALID UNLESS EMBOSSED BY A SURVEYOR'S SEAL
LAND SURVEYORS
NOTES PLAN SUBMISSION FORM T
BEARINGS ARE UTM GRID, DERIVED FROM GNSS OBSERVATIONS, UTM ZONE 17, 2161095 - .
NAD83 (CSRS) (2010.0). np» J D BARN ES SURVEYING
DISTANCES ARE GROUND AND CAN BE CONVERTED TO GRID BY MULTIPLYING BY DD . . NINLE O warrine
THE COMBINED SCALE FACTOR OF 0.999827. LAND INFORMATION Seaointiony G1s
FOR BEARING COMPARISONS, A ROTATION OF 1'12'40" COUNTER-CLOCKWISE WAS ~ i
, ! 4318 PORTAGE ROAD - UNIT 2, NJAGARA FALLS, ON L2E 6A4
APPLIED TO BEARINGS ON P2, P4, P7, P8 & D6. u@ég&‘gﬁgﬁgggs%n T:(905)358-3693  F: (905) 3586224  www jdbarmes.com
FOR BEARING COMPARISONS, A ROTATION OF 1°16'00" COUNTER-CLOCKWISE WAS ORIGINAL COPY T TR AT :
APPLIED TO BEARINGS ON P3, P5, & P6. ISSUED BY THE SURVEYOR : : ~ %
) tnac%%g%ane&wlth ™ AH 21-16-017-00
| Reguation 1026, Section 29(3). FILE: —6:\2021\21-16-017\00\Drowing\21-16-017-00 SRPR.dgn
' ‘ ' PLOTTED: 4/9/2021




5y BURNSIDE

[THE DIFFERENCE IS OUR PEOPLE]

Appendix B
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Project:

BURNSIDE

418-430 Aqueduct and 650-678 Niagara
Welland, Ontario
Fire Flow Calculations - Building A

CALCULATION SHEET

Prepared by:
Checked by:
Project No:
Date:

JS

PM

300052233
August 30, 2024

Fire Flow Calculation
Based on Fire Underwriters Survey

1 F=220 C ( sqrt (A))
Where F= Fire flow in Lpm

C= construction type coefficient
= 0.8 for fire resistive construction

A = total floor area in sq.m. excluding basements, includes garage

Largest
Building A Area
Total Area (sg.m) % (sg.m)
Level 1 2,375 100% 2,375
Level 2 1,512 25% 378
Level 3 1,512 25% 378
Largest Area= 3,131 sq.m
F= 9,848 L/min
Round to nearest 1000 I/min
F= 10,000 I/min
2 Occupancy Reduction
15% reduction for normal residential occupancy
Reduction = 1500 L/min
F= 8,500 L/min
3 Separation Charge

20% North Side  3.1m to 10m
20% East Side 3.1m to 10m
20% South Side  3.1mto 10m
10% West Side 20.1m to 30m

70% Total Separation Charge, 5950
Note: Maximum Total Separation Charge is 75%

4 Sprinkler Reduction
30% Reduction for NFPA Sprinkler System
Reduction = 2550 L/min
5 Domestic Flow Calculations
Residential
Population = 479 persons
Ave. Day Demand = 320 L/cap/day
106 L/min
Peak Hour Factor = 3.00 (Residential)
Max. Domestic Flow Rate F,, = 319 L/min
F= 14,450 - 2550 +
F= 204 L/s
F= 3226 GPM

12,219 I/min

Fire Flow - Building A
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Fire Flow Calculations - Building B
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Fire Flow Calculation
Based on Fire Underwriters Survey

1 F=220 C ( sqrt (A))
Where F= Fire flow in Lpm

C= construction type coefficient
= 0.8 for fire resistive construction

A = total floor area in sq.m. excluding basements, includes garage

Largest
Building B Area
Total Area (sg.m) % (sg.m)
Level 1 4,550 100% 4,550
Level 2 4,550 25% 1,138
Level 3 4,492 25% 1,123
Largest Area= 6,811 sq.m
F= 14,525 L/min
Round to nearest 1000 I/min
F= 15,000 I/min
2 Occupancy Reduction
15% reduction for normal residential occupancy
Reduction = 2250 L/min
F= 12,750 L/min
3 Separation Charge

20% North Side  3.1m to 10m
20% East Side 3.1m to 10m
20% South Side  3.1mto 10m
10% West Side 20.1m to 30m

70% Total Separation Charge, 8925
Note: Maximum Total Separation Charge is 75%

4 Sprinkler Reduction
30% Reduction for NFPA Sprinkler System
Reduction = 3825 L/min
5 Domestic Flow Calculations
Residential
Population = 834 persons
Ave. Day Demand = 320 L/cap/day
185 L/min
Peak Hour Factor = 3.00 (Residential)
Max. Domestic Flow Rate F,, = 556 L/min
F= 21,675 - 3825 +
F= 307 L/s
F= 4859 GPM

18,406 I/min

Fire Flow - Building B
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Fire Flow Calculations - Building C

CALCULATION SHEET

Prepared by:
Checked by:
Project No:
Date:

JS

PM

300052233
August 30, 2024

Fire Flow Calculation
Based on Fire Underwriters Survey

1 F=220 C ( sqrt (A))
Where F= Fire flow in Lpm

C= construction type coefficient
= 0.8 for fire resistive construction

A = total floor area in sq.m. excluding basements, includes garage

Largest
Building C Area
Total Area (sg.m) % (sg.m)
Level 1 2,354 100% 2,354
Level 2 2,122 25% 531
Level 3 2,046 25% 512
Largest Area= 3,396 sq.m
F= 10,256 L/min
Round to nearest 1000 I/min
F= 10,000 I/min
2 Occupancy Reduction
15% reduction for normal residential occupancy
Reduction = 1500 L/min
F= 8,500 L/min
3 Separation Charge

20% North Side  3.1m to 10m
10% East Side 20.1m to 30m
20% South Side  3.1mto 10m
10% West Side 20.1m to 30m

60% Total Separation Charge, 5100
Note: Maximum Total Separation Charge is 75%

4 Sprinkler Reduction
30% Reduction for NFPA Sprinkler System
Reduction = 2550 L/min
5 Domestic Flow Calculations
Residential
Population = 790 persons
Ave. Day Demand = 320 L/cap/day
176 L/min
Peak Hour Factor = 3.00 (Residential)
Max. Domestic Flow Rate F,, = 527 L/min
F= 13,600 - 2550 +
F= 193 L/s
F= 3056 GPM

11,577 I/min

Fire Flow - Building C
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Welland, Ontario
Fire Flow Calculations - Building D
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Fire Flow Calculation
Based on Fire Underwriters Survey

1 F=220 C ( sqrt (A))
Where F= Fire flow in Lpm

C= construction type coefficient
= 0.8 for fire resistive construction

A = total floor area in sq.m. excluding basements, includes garage

Largest
Building D Area
Total Area (sg.m) % (sg.m)
Level 1 590 100% 590
Level 2 590 25% 148
Level 3 590 25% 148
Largest Area= 885 sq.m
F= 5,236 L/min
Round to nearest 1000 I/min
F= 5,000 I/min
2 Occupancy Reduction
15% reduction for normal residential occupancy
Reduction = 750 L/min
F= 4,250 L/min
3 Separation Charge

10% North Side  20.1m to 30m
15% East Side 10.1m to 20m
20% South Side  3.1mto 10m
20% West Side 3.1m to 10m

65% Total Separation Charge, 2763
Note: Maximum Total Separation Charge is 75%

4 Sprinkler Reduction
30% Reduction for NFPA Sprinkler System
Reduction = 1275 L/min
5 Domestic Flow Calculations
Residential
Population = 38 persons
Ave. Day Demand = 320 L/cap/day
8 L/min
Peak Hour Factor = 3.00 (Residential)
Max. Domestic Flow Rate F,, = 25 L/min
F= 7,013 - 1275 +
F= 96 L/s
F= 1521 GPM

5,763 l/min

Fire Flow - Building D
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Fire Flow Calculations - Building E

CALCULATION SHEET

Prepared by:
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Fire Flow Calculation
Based on Fire Underwriters Survey

1 F=220 C ( sqrt (A))
Where F= Fire flow in Lpm

C= construction type coefficient
= 0.8 for fire resistive construction

A = total floor area in sq.m. excluding basements, includes garage

Largest
Building E Area
Total Area (sg.m) % (sg.m)
Level 1 504 100% 504
Level 2 504 25% 126
Level 3 504 25% 126
Largest Area= 756 sq.m
F= 4,839 L/min
Round to nearest 1000 I/min
F= 5,000 I/min
2 Occupancy Reduction
15% reduction for normal residential occupancy
Reduction = 750 L/min
F= 4,250 L/min
3 Separation Charge

20% North Side  3.1m to 10m
15% East Side 10.1m to 20m
20% South Side  3.1mto 10m
20% West Side 3.1m to 10m

75% -ation Charge, 3188
Note: Maximum Total Separation Charge is 75%

4 Sprinkler Reduction
30% Reduction for NFPA Sprinkler System
Reduction = 1275 L/min
5 Domestic Flow Calculations
Residential
Population = 32 persons
Ave. Day Demand = 320 L/cap/day
7 L/min
Peak Hour Factor = 3.00 (Residential)
Max. Domestic Flow Rate F,, = 21 L/min
F= 7,438 - 1275 +
F= 103 L/s
F= 1633 GPM

6,184 l/min

Fire Flow - Building E




Hydrant Flow Test Report

TEST DATE:
August 20 2021

TEST TIME:
7:40AM

SITE NAME:
SITE ADDRESS / MUNICIPALITY: Aqueduct Street - Welland
TEST HYDRANT LOCATION : Across form #430 Aqueduct Street at Dead
End, Hydrant ID:120 H16
BASE HYDRANT LOCATION: By #383 Aqueduct street Hydrant ID: 120
H15
TESTBY:  Luzia Wood
TEST DATA
FLOW HYDRANT Pipe Diam.
(in/ mm) 150mm P.V.C.
PITOT 1 PITOT 2
SIZE OPENING (inches): 2.5 2.5
COEFFICIENT (note 1): 0.90 0.90
PITOT READING (psi): 38 34 / 34
FLOW (usgpm): 1034 1957
THEORETICAL FLOW @ 20 PSI 4464 \
Pipe Diam.
BASE HYDRANT i/ mmy 150mm P.V.C.
STATIC READING (psi): 50 RESIDUAL 1 (psi): 48 RESIDUAL 2 (psi): 45

REMARKS:

NOTE 1: Conversion factor of .90 used for flow calculation based on rounded and flush internal nozzle configuration. No appreciable difference in

pipe invert between flow and base hydrants.
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Hydrant Flow Test Report

SITE NAME: TEST DATE:
SITE ADDRESS / MUNICIPALITY: Niagara Street- Welland August 20 2021
TEST HYDRANT LOCATION : Front of #637/641 Niagara Street Hydrant
ID:120 H3
BASE HYDRANT LOCATION: 615 Niagara Street Hydrant ID: 120H2 TEST TIME:
8:25AM
TESTBY:  Luzia Wood
TEST DATA
FLOW HYDRANT Pipe Diam.
(in/ mm) 250mm P.V.C.
PITOT 1 PITOT 2

SIZE OPENING (inches): 2.5 2.5

COEFFICIENT (note 1): 0.90 0.90

PITOT READING (psi): 45 36 / 36

FLOW (usgpm): 1126 2014

THEORETICAL FLOW @ 20 PSI 4041 \

Pipe Diam.

BASE HYDRANT i 7 mmy 250mm P.V.C.
STATIC READING (psi): 52 RESIDUAL 1 (psi): 49 RESIDUAL 2 (psi): 46
REMARKS:

NOTE 1: Conversion factor of .90 used for flow calculation based on rounded and flush internal nozzle configuration. No appreciable difference in

pipe invert between flow and base hydrants.
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Infrastructure Services
Office of the City Engineer

CITY OF
Phone: 905-735-1700 | Fax: 905-735-7184
WEIland Email: eng@welland.ca | www.welland.ca
MEMORANDUM
TO: File
FROM: Samantha McCauley, P.Eng.

Senior Project Manager - Engineering
DATE: May 13, 2024

SUBJECT: Development Review — Water
418-430 Aqueduct Street and 650-678 Niagara Street

1 INTRODUCTION

A proposed development consisting of three high-rise buildings, as well as two stacked
townhouses, with a total of up to 1,196 units and 1,121 m? of commercial space, is being
considered over 418-430 Aqueduct Street and 650-678 Niagara Street. Figure 1-1 shows the
location of this proposed development.

Based on the number of units proposed, a hydraulic analysis was required to assess the servicing
requirements for the proposed development and the impact on the existing system. The results
of the completed water analysis are summarized herein.
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Figure 1-1 Site Location

2 BACKGROUND AND MODEL SET UP

2.1 Existing Distribution System and Model

The City’s water distribution system receives potable water from the Regional Municipality of
Niagara (the Region). The system includes the Welland Water Treatment Plant (WTP), the
Shoalt’s Reservoir, the Bemis Elevated Tank, and the Hunter’s Pointe Booster Pumping Station
(BPS). The majority of the City’s distribution network, including the subject site, is part of a single
pressure zone, with pressures influenced by the water level of the Bemis Tank (maximum
hydraulic grade line (HGL) of 219.1 m). A small portion of the City (at higher elevations) receives
boosted water via the Hunter’s Pointe BPS. The Welland distribution system also supplies the
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Town of Pelham (via the Shoalt’s Pumping Station) and portions of the City of Thorold (via Hansler
Road and Port Robinson West watermain connections).

The City maintains an InfoWater all-pipe model of the water distribution system. The latest
version of this model was used for the 418-430 Aqueduct Street and 650-678 Niagara Street
hydraulic analysis. Note that a full update and validation of this model was last conducted in
December 2022.

The City’s InfoWater model includes both existing and future average day and maximum day
extended period simulation (EPS) scenarios. The future scenarios incorporate known planned
future growth in the City. All analysis of the proposed 418-430 Aqueduct Street and 650-678
Niagara Street development was conducted using the future model scenarios.

2.2 418-430 Aqueduct Street and 650-678 Niagara Street Servicing

Watermains and junctions were added to the model to represent the proposed servicing for the
418-430 Aqueduct Street and 650-678 Niagara Street Development as per the Servicing Plan
drawings prepared by R.J. Burnside and Associates Ltd (Drawings S1, S2, S3, Revision 1, October
24, 2023).

Figure 2-1 shows the proposed watermain and junctions added to the model, along with the
location and size of existing watermains and junctions surrounding the site, and a potential
additional proposed watermain that was assessed in the hydraulic analysis (refer to Section 3).
Identification numbers for the junctions included in the results tables in Section 3 of this report
are also included in Figure 2-1 for reference. Note that junctions denoted with an “H” are
junctions that represent the proposed hydrants identified in the servicing drawings. Also,
watermains denoted as “RMN” are watermains owned by the Niagara Region, with all other
existing watermains shown being City owned.
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Figure 2-1 Proposed Water Servicing for 418-430 Aqueduct Street and 650-678 Niagara Street
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All proposed watermain was assigned a C-Factor of 135 in the model, consistent with the C-
Factor for plastic pipe established when the City’s model was originally calibrated in 2015. Refer
to Section 3.2 for the watermain sizing options that were assessed.

Additionally, a minor loss coefficient of 12 was assigned to each of the two service feeds to the
development to represent the loss associated with the backflow preventers that will be
required on these connections.

2.3 418-430 Aqueduct Street and 650-678 Niagara Street Demands

Water demands for 418-430 Niagara Street and 650-678 Niagara Street were determined using
the following criteria:
® Populations were estimated assuming 2.75 people per unit for residential units and 50 m?
per employee for commercial areas
e Average day demands (ADD) were calculated using a per capita demand of 240 L/cap-day
(as per a 2022 review of historic per capita demand rates for the City by land use type)
e Maximum day demands (MDD) were calculated using a peaking factor of 1.5 (as per a
2022 review of historic daily usage)
e Peak hour demands (PHD) were calculated using a peaking factor of 2.81 (as per the MDD
EPS demand patterns developed by the Region of Niagara in the preparation of their
Master Servicing Plan)

Table 2-1 summarizes the demands for the proposed 418-430 Aqueduct Street and 650-678
Niagara Street development. Note that only junctions that were assigned demand are included

in this table.

Table 2-1: 418-430 Aqueduct Street and 650-678 Niagara Street Demands

Junction | # of Units | 0MMerdial | oo lation | ADD (L/s) | MDD (L/s) | PHD (L/s)
Area (m?)

J-NA-3 219 0 603 1.678 2.510 4.710
J-NA-4 13 0 36 0.100 0.150 0.280
J-NA5 13 0 36 0.100 0.150 0.280
J-NA-6 591 692 1626 4.560 6..840 12.810
J-NA-7 360 429 990 2778 4.170 7.810
Total 1,196 1,121 1,121 9.213 13.820 25.890
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A fire flow was also required to assess the MDD + Fire Flow condition. Required fire flows by
building were calculated in the Functional Servicing Repot (FSR) prepared by RJ Burnside (dated
November 2023). Additionally, the City has a minimum fire flow requirement of 133 L/s for multi-
unit dwellings. Table 2-2 summarizes the required fire flow by building and the model ID of the
hydrants that are within 90 m of each building. Note that the servicing drawings also include fire
mains to the three high-rise buildings (Buildings A, B, and C), and the expectation is that fire
department connections will be provided at these buildings to supplement the use of hydrants
for fire fighting, since it would be difficult to draw the identified required fire flows for these
buildings through a single hydrant connection.

Table 2-2: Required Fire Flow by Building/Hydrant

Building ID Hydrants within 90m if:vl\:l:)z(: :::'Sr: City Minimum Required Fire
of Building (L/s) Fire Flow (L/s) Flow (L/s)
A J-NA-H1, J-NA-H2 205 133 205
B J-NA-H4 314 133 314
C J-NA-H4, J-NA-H5, J- 195 133 195
NA-H6
D J-NA-H2, J-NA-H3 58 133 133
E J-NA-H2, J-NA-H3 62 133 133

2.4 Model Validation

Hydrant flow testing was completed by L&D Waterworks Inc. on August 20, 2021, with the results
summarized in the FSR prepared by RJ Burnside. The existing ADD model scenario was used to
compare the model predicted pressure to the pressures recorded during flow testing for the
purpose of validating the existing model. Table 2-3 summarizes the field and model results.
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Table 2-3: Hydrant Flow Test Field and Model Results

Hydrant Hydrant
Model ID Asset ID Description Value
6836 120H002 | Test Static Pressure (psi) 50
Test Residual Pressure (psi) 45
Model Static Pressure (psi) 48
Model Residual Pressure (psi) 42
Difference Static (psi) 2
Difference Residual (psi) 3
8443 120H015 | Test Static Pressure (psi) 52
Test Residual Pressure (psi) 46
Model Static Pressure (psi) 47
Model Residual Pressure (psi) 44
Difference Static (psi) 5
Difference Residual (psi) 2

The results summarized in Table 2-3, show that the model produced marginally lower static and
residual pressures than the field tests. Both the static and residual differences are within 5 psi,
which is the preferred range. As such, the model is well calibrated for use for this assessment.

3 HYDRAULIC ANALYSIS

3.1 Pressure Requirements

The following pressure requirements were used for the hydraulic analysis, per City of Welland
design standards and the MECP Design Guidelines for Drinking Water Systems:

e Preferred system pressure between 350 to 550 kPa (50 to 80 psi)

®  Minimum system pressure during normal operating conditions to be greater than 275 kPa
(40 psi)

e Maximum system pressure during normal operating conditions to be less than 700 kPa
(100 psi)

e System pressure with 133 L/s fire flow during MDD to be greater than 140 kPa (20 psi)

3.2 Servicing Scenarios

The following scenarios were assessed:
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e Scenario A: North watermain connection 250 mm diameter, south watermain
connection 150 mm diameter (from Junction J-NA1 to Junction J-NA9), hydrant leads 150
mm diameter, and remainder of onsite watermain 250 mm diameter (as per submitted
servicing drawings)

e Scenario B: All onsite watermain 250 mm diameter, with short hydrant leads 150 mm
diameter.

e Scenario C: All onsite watermain 250 mm diameter, with short hydrant leads 150 mm
diameter, and addition of 250 mm watermain loop shown as “possible additional
watermain” on Figure 2-1.

3.3 Normal Condition Results

3.3.1 Average Day

Table 3-1 summarizes the minimum pressure during ADD EPS at the proposed 418-430
Agueduct Street and 650-678 Niagara Street junctions, as well as at three existing adjacent
junctions, for each of the scenarios outlined in Section 3.2. Refer to Figure 2-1 for the location
of these junctions.

As shown in Table 3-1, all servicing scenarios result in the same minimum pressure during ADD,
with pressures all above the minimum requirement of 275 kPa.

Corporation of the City of Welland | 60 East Main Street | Welland, ON | L3B 3X4 | welland.ca




Infrastructure Services

CITY OF Office of the City Engineer

Phone: 905-735-1700 | Fax: 905-735-7184
welland Email: eng@welland.ca | www.welland.ca

Table 3-1: Minimum Pressure during ADD EPS

Junction Scenario A Scenario B . Scenario C
Min Pressure (kPa) Min Pressure (kPa) Min Pressure (kPa)

6834 348 348 348
6837 332 332 332
8447 332 332 332
J-NA-1 329 329 329
J-NA-10 328 328 328
J-NA-2 325 325 325
J-NA-3 326 326 326
JI-NA-4 328 328 328
J-NA-5 328 328 328
J-NA-6 329 329 329
J-NA-7 328 328 328
J-NA-8 334 334 334
J-NA-9 327 327 327
J-NA-H1 325 325 325
J-NA-H2 326 326 326
J-NA-H3 328 328 328
J-NA-H4 328 328 328
J-NA-H5 330 330 330
J-NA-H6 333 333 333

3.3.2 Maximum day

Table 3-2 summarizes the minimum pressure during MDD EPS at the proposed 418-430 Niagara
Street and 650-678 Niagara Street junctions, as well as at three existing adjacent junction, for
each of the scenarios outlined in Section 3.2. Refer to Figure 2-1 for the location of these
junctions.
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Table 3-2: Minimum Pressure during MDD EPS

Junction Scenario A Scenario B . Scenario C
Min Pressure (kPa) Min Pressure (kPa) Min Pressure (kPa)

6834 347 347 347
6837 331 331 331
8447 331 330 331
J-NA-1 328 328 328
J-NA-10 327 327 327
J-NA-2 324 324 324
J-NA-3 325 325 325
J-NA-4 327 327 327
J-NA-5 327 327 327
J-NA-6 328 328 328
J-NA-7 327 327 327
J-NA-8 333 333 333
J-NA-9 326 326 326
J-NA-H1 324 324 324
J-NA-H2 325 325 325
J-NA-H3 327 327 327
J-NA-H4 327 327 327
J-NA-H5 328 328 329
J-NA-H6 331 331 331

As shown in Table 3-2, all servicing scenarios result in the same minimum pressure during MDD.
Additionally, all pressures are above the minimum requirement of 275 kPa.

3.4 Fire

Table 3-3 summarizes the available fire flow on the 418-430 Aqueduct Street and 650-678
Niagara Street site, as well as at three existing adjacent hydrants, for each of the scenarios
outlined in Section 3.2. Refer to Figure 2-1 for the location of the junctions referenced in Table
3-3. Note that the available fire flows shown represent the maximum available flow during
MDD with a system residual pressure of 140 kPa (20 psi). Table 3-3 also indicates the required
fire flow at each hydrant based on the requirements of adjacent buildings (refer to Table 2-2).
Locations where the available fire flow does not match the required fire flow are identified in
red.
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Table 3-3 Available Fire Flow during MDD

Required Fire Scenario A Scenario B Scenario C
Junction Flow (L/s) Available Fire Available Fire Available Fire

Flow (L/s) Flow (L/s) Flow (L/s)
6834 133 417 417 417
6837 133 356 356 356
8447 133 143 143 143
J-NA-H1 205 160 271 276
J-NA-H2 205 194 230 234
J-NA-H3 133 221 273 280
J-NA-H4 314 275 342 344
J-NA-H5 195 165 306 336
J-NA-H6 195 120 288 329

As shown in Table 3-3, both Scenario B and C can provide the required fire flow, while the
available fire flow at several hydrants is below the identified required fire flow at several
locations. Note that, as previously identified, the expectation is that fire department connections
will be provide at the high-rise buildings to supplement the use of hydrants, since it may be
difficult to draw the required fire flows for these buildings through a single hydrant connection.

4 CONCLUSIONS AND RECOMMENDATIONS

Three servicing scenarios were assessed for the proposed 418-430 Aqueduct Street and 650-
678 Niagara Street development. These scenarios included: A) watermain sizing as proposed in
the submitted servicing plans (mix of 250 mm and 150 mm diameter watermain), B) increased
on site watermain sizing (all watermain 250 mm diameter, with the exception of short hydrant
leads, which were kept as 150 mm diameter), and C) the same increased watermain sizing as
Scenario B, with an additional internal watermain loop.

All scenarios assessed will provide pressures above the minimum requirement of 275 kPa but
only Scenarios B and C will provide the required fire flow identified for each proposed building.
As such, use of either Scenario B or Scenario C is required. Also, note that the expectation is
that fire department connections will be provide at the high-rise buildings, particularly where
there is only one hydrant within distance of a building, since it may be difficult to draw the
required fire flows for these buildings through a single hydrant connection.
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BURNSIDE Composite Runoff Coefficient Calculations

Controlled Site Area

Area ID Area (ha) RC Area x RC
Rooftop 0.200 0.90 0.180
Controlled Landscape 3.285 0.25 0.821
Controlled Hardscape 0.393 0.90 0.354
Total: 3.878 1.355
|Composite RC: 0.35]
BURNSIDE Composite Runoff Coefficient Calculations
Controlled Site Area - Drainage Area 1 (to 1200 mm storm sewer in Niagara St)
Area ID Area (ha) RC Area x RC
Rooftop 0.200 0.90 0.180
Controlled Landscape 2.481 0.25 0.620
Controlled Hardscape 0.393 0.90 0.354
Total: 3.074 1.154
|Composite RC: 0.38]
BURNSIDE Composite Runoff Coefficient Calculations
Controlled Site Area - Drainage Area 2 (to existing woodland)
Area ID Area (ha) RC Area x RC
Rooftop 0.000 0.90 0.000
Controlled Landscape 0.265 0.25 0.066
Controlled Hardscape 0.000 0.90 0.000
Total: 0.265 0.066
|Composite RC: 0.25]
BURNSIDE Composite Runoff Coefficient Calculations
Controlled Site Area - Drainage Area 3 (to existing CB adjacent to easement)
Area ID Area (ha) RC Area x RC
Rooftop 0.000 0.90 0.000
Controlled Landscape 0.539 0.25 0.135
Controlled Hardscape 0.000 0.90 0.000
Total: 0.539 0.135
|Composite RC: 0.25]




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNSlDE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
2-year Pre-Development Flow Existing Site
A 755
B 0.789
C 8.0
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.35 77.19 3.88 290.5
TOTAL 3.88 290.5
QAIIowabIe Release — %
0.36
290.50 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
5-year Pre-Development Flow Existing Site
A 830
B 0.777
C 7.3
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.35 90.60 3.88 341.0
TOTAL 3.88 341.0

QAIIowabIe Release — _CiA
0.36
341.00 L/s




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
10-year Pre-Development Flow Existing Site
A 860
B 0.763
C 6.5
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.35 101.29 3.88 381.2
TOTAL 3.88 381.2
QAIIowabIe Release — %
0.36
381.20 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
25-year Pre-Development Flow Existing Site
A 900
B 0.745
C 5.2
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.35 118.51 3.88 446.0
TOTAL 3.88 446.0

QAIIowabIe Release — _CiA
0.36
446.00 L/s




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
50-year Pre-Development Flow Existing Site
A 960
B 0.736
C 5.1
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.35 130.18 3.88 489.9
TOTAL 3.88 489.9
QAIIowabIe Release — %
0.36
489.90 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
100-year Pre-Development Flow Existing Site
A 1020
B 0.731
C 4.7
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.35 142.99 3.88 538.1
TOTAL 3.88 538.1

QAIIowabIe Release — _CiA
0.36
538.10 L/s




290.40

Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
2-year Pre-Development Flow Site to Niagara Street (1200 mm)
A 755
B 0.789
C 8.0
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.38 77.19 3.07 247.4
TOTAL 3.07 247.4
QAIIowabIe Release — %
0.36
247.40 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
5-year Pre-Development Flow Site to Niagara Street (1200 mm)
A 830
B 0.777
C 7.3
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.38 90.60 3.07 290.4
TOTAL 3.07 290.4
QAIIowabIe Release — %
0.36




379.90

Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
10-year Pre-Development Flow Site to Niagara Street (1200 mm)
A 860
B 0.763
C 6.5
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.38 101.29 3.07 324.7
TOTAL 3.07 324.7
QAIIowabIe Release — %
0.36
324.70 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
25-year Pre-Development Flow Site to Niagara Street (1200 mm)
A 900
B 0.745
C 5.2
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.38 118.51 3.07 379.9
TOTAL 3.07 379.9
QAIIowabIe Release — %
0.36




458.30

Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
50-year Pre-Development Flow Site to Niagara Street (1200 mm)
A 960
B 0.736
C 5.1
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.38 130.18 3.07 417.3
TOTAL 3.07 417.3
QAIIowabIe Release — %
0.36
417.30 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
100-year Pre-Development Flow Site to Niagara Street (1200 mm)
A 1020
B 0.731
C 4.7
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.38 142.99 3.07 458.3
TOTAL 3.07 458.3
QAIIowabIe Release — %
0.36




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNSlDE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
2-year Pre-Development Flow Woodland Area
A 755
B 0.789
C 8.0
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 77.19 0.27 14.2
TOTAL 0.27 14.2
QAIIowabIe Release — %
0.36
14.20 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
5-year Pre-Development Flow Woodland Area
A 830
B 0.777
C 7.3
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 90.60 0.27 16.7
TOTAL 0.27 16.7

QAIIowabIe Release — _CiA
0.36
16.70 L/s




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
10-year Pre-Development Flow Woodland Area
A 860
B 0.763
C 6.5
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 101.29 0.27 18.7
TOTAL 0.27 18.7
QAIIowabIe Release — %
0.36
18.70 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
25-year Pre-Development Flow Woodland Area
A 900
B 0.745
C 5.2
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 118.51 0.27 21.8
TOTAL 0.27 21.8

QAIIowabIe Release — _CiA
0.36
21.80 L/s




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
50-year Pre-Development Flow Woodland Area
A 960
B 0.736
C 5.1
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 130.18 0.27 24.0
TOTAL 0.27 24.0
QAIIowabIe Release — %
0.36
24.00 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
100-year Pre-Development Flow Woodland Area
A 1020
B 0.731
C 4.7
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 142.99 0.27 26.3
TOTAL 0.27 26.3

QAIIowabIe Release — _CiA
0.36
26.30 L/s




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNSlDE Task: Pre-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
100-year Post-Development Flow IAL DRAINAGE AREA 1 (to the h
A 1020
B 0.731
C 4.7
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 142.99 0.04 4.5
TOTAL 0.04 4.5

QAIIowabIe Release — %

0.36
4.50 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Post-Development Flows Checked by: PM
Date: 5-Jun-23 Project no.: 052233
100-Year Post-Development Flow TERNAL DRAINAGE AREA 1 (to |
A 1020
B 0.731
C 4.7
T 10.00 min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Site Area 0.25 142.99 0.06 6.1
TOTAL 0.06 6.1

QAIIowabIe Release — _CiA
0.36
6.10 L/s




BURNSIDE

Composite Runoff Coefficient Calculations

Controlled Site Area

Area ID Area (ha) RC Area x RC
Rooftop 0.73 0.90 0.661
Green Roof 0.37 0.50 0.187
Controlled Landscape 0.77 0.25 0.193
Controlled Hardscape 1.17 0.90 1.052

Total: 3.049 2.093

|Composite RC: 0.69]
BURNSIDE Composite Runoff Coefficient Calculations

Uncontrolled Site Area

Area ID Area (ha) RC Area x RC
Uncontrolled Landscape 0.080 0.25 0.020
Uncontrolled Hardscape 0.038 0.90 0.034
Total: 0.118 0.054
|Composite RC: 0.46]
BURNSlDE Composite Runoff Coefficient Calculations

CONTROLLED SITE AREA + EX DRAINAGE AREA COMING INTO SITE

Area ID Area (ha) RC Area x RC
Rooftop 1.109 0.90 0.998
Green Roof 0.374 0.50 0.187
Controlled Landscape 0.877 0.25 0.219
Controlled Hardscape 1.169 0.90 1.052

Total: 3.529 2.456

|Composite RC: 0.70]




BURNSIDE Composite Runoff Coefficient Calculations

CB DRAINAGE AREAS

Area ID Area (ha) RC Area x RC
Rooftop 0.000 0.90 0.000
Controlled Landscape 1.488 0.25 0.372
Controlled Hardscape 2.104 0.90 1.893
Total: 3.592 2.265
|Composite RC: 0.63]
BURNSIDE Composite Runoff Coefficient Calculations
UNCONTROLLED EXTERNAL DRAINAGE AREA 1 (NE)
Area ID Area (ha) RC Area x RC
Uncontrolled Landscape 0.071 0.25 0.018
Uncontrolled Hardscape 0.000 0.90 0.000
Total: 0.071 0.018
|Composite RC: 0.25|




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Post-Development Checked by: PM
Date: 5-Jun-23 Project no.: 052233
2-Year Post-Development Flows Modified Site
A 755
B 0.789
C 8.0
T 10.00|min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Rooftop 0.90 77.19 0.73 141.7
Green Roof 0.50 77.19 0.37 40.1
Landscape 0.25 77.19 0.77 41.3
Hardscape 0.90 77.19 1.17 225.6
TOTAL 3.05 448.7
Uncontrolled Flows
| Uncontrolled | 0.46 77.19 0.12 11.6
QAIIowabIe Release — %
0.36
460.3 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Post-Development Checked by: PM
Date: 5-Jun-23 Project no.: 052233
5-Year Post-Development Flows Modified Site
A 830
B 0.777
C 7.3
T 10.00|min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Rooftop 0.90 90.60 0.73 166.3
Green Roof 0.50 90.60 0.37 47.1
Landscape 0.25 90.60 0.77 48.5
Hardscape 0.90 90.60 1.17 264.8
TOTAL 3.05 526.7
Uncontrolled Flows
| Uncontrolled | 0.46 90.60 0.12 13.6
QAIIowabIe Release — _|A
0.36
540.3 L/s




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Post-Development Checked by: PM
Date: 5-Jun-23 Project no.: 052233
10-Year Post-Development Flows Modified Site
A 860
B 0.763
C 6.5
T 10.00|min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Rooftop 0.90 101.29 0.73 185.9
Green Roof 0.50 101.29 0.37 52.7
Landscape 0.25 101.29 0.77 54.2
Hardscape 0.90 101.29 1.17 296.0
TOTAL 3.05 588.9
Uncontrolled Flows
| Uncontrolled | 0.46 101.29 0.12 | 15.2
QAIIowabIe Release — %
0.36
604.1 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Post-Development Checked by: PM
Date: 5-Jun-23 Project no.: 052233
25-Year Post-Development Flows Modified Site
A 900
B 0.745
C 5.2
T 10.00|min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Rooftop 0.90 118.51 0.73 217.5
Green Roof 0.50 118.51 0.37 61.6
Landscape 0.25 118.51 0.77 63.5
Hardscape 0.90 118.51 1.17 346.4
TOTAL 3.05 689.0
Uncontrolled Flows
| Uncontrolled | 0.46 118.51 0.12 | 17.8
QAIIowabIe Release — %
0.36
706.8 L/s




Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Post-Development Checked by: PM
Date: 5-Jun-23 Project no.: 052233
50-Year Post-Development Flows Modified Site
A 960
B 0.736
C 5.1
T 10.00|min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Rooftop 0.90 130.18 0.73 238.9
Green Roof 0.50 130.18 0.37 67.7
Landscape 0.25 130.18 0.77 69.7
Hardscape 0.90 130.18 1.17 380.5
TOTAL 3.05 756.8
Uncontrolled Flows
| Uncontrolled | 0.46 130.18 0.12 | 19.6
QAIIowabIe Release — %
0.36
776.4 L/s
Project: 418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNS|DE Task: Post-Development Checked by: PM
Date: 5-Jun-23 Project no.: 052233
100-Year Post-Development Flows Modified Site
A 1020
B 0.731
C 4.7
T 10.00|min
Land Use Runoff Intensity Area Runoff
Description Coefficient (mm/hr) (ha) (L/s)
Rooftop 0.90 142.99 0.73 262.4
Green Roof 0.50 142.99 0.37 74.3
Landscape 0.25 142.99 0.77 76.6
Hardscape 0.90 142.99 1.17 417.9
TOTAL 3.05 831.3
Uncontrolled Flows
| Uncontrolled | 0.46 142.99 0.12 | 21.5
QAIIowabIe Release — %
0.36
852.8 L/s




EXTENDED DETENTION VOLUME CALCULATIONS

Project: 418-430 Agueduct and 650-678 Niagara Street @ u
Project No.: 052233 B
Designed by: JS URNS DE
Checked by: PM
Date: 5-Jun-23
Q= (P-1A)2/P-(IA-S)
S= -254+25400/CN
TIMP = 61.7 %
Pervious Area Impervious Area
P= 25|mm = 25 mm
IA = 5|mm IA = | 1|mm
CN = 69 CN = 99
= 114.1 = 2.6
= 3.0 mm Q= 21.7 mm
per imp total
SCS Runoff Volume 3.0 21.7 mm
Drainage Area 1.2 2.0 3.17 ha
Runoff Volume 36 423 460 cu.m
Extended Detention Required 460 cu.m
Orifice Sizing per MOE 2003 SWM Manual - Falling Head Equation
t = 2*Ap*(h170.5-h270.5)/(C*Ao*(g*2)"0.5)
t= drawdown time | 86400|seconds
Ao = cross sectional area of orifice sg.m *to be calculated
hl= Starting water elevation above orifice 0.76|m
h2= Ending water elevation above orifice 0.00|m
h= Depth of ED 0.76
C= discharge coefficient 0.64
Ap = average pond surface area for extended detention | 550.00[sg.m *pased on pond design
Ao = 0.0039 sg.m d= 71 mm
Actual Diameter d=| 70/mm Ao =
Actual Drawdown Time 24.4 hrs

0.004




STAGE STORAGE DISCHARGE CURVE CALCULATIONS

Project: 418-430 Aqueduct and 650-678 Niagara Street
File: 052233

Designed by JS

Checked by: PM

Date: 6/5/2023

Storage - Outflow Relationship for SWM Pond

Bottom of Active Storage Elevation: 180.00

() Bumste

m
Extended Detention Elevation: 180.76 m
Extended Detention Orifice Size: 70 mm
Orifice Area 0.0038 m2
Computational Increment 0.025{m
Extended Detention Orifice Elevation: 180.00|m
Orifice Outlets:
Orifice #1
Flood Control Orifice Diameter =~ ====mmmmmmmmm oo oo 0.305 |m
Flood Control Inlet == 0 m above pp (ED Elev)
Flood Control Orifice Area  =====mmmmmmm e 0.07 m2
Flood Control Inlet Elevation ~ ====m=mmmmmmmmm oo 180.00
Flood Control Orifice Elevation =~ ====mmmmmmmmmm oo oo oo 180.76 _m
Flood Control Orifice Coeff ~ ===mmmmmmm e 0.64
Water Depth above Depth of Tank Flood Total Total
Surface Bottom of Depth of ED Flood Storage |ED Orifice| Control Orifice Tank Tank Storage
Elevation Active Tank Orifice Orifice Volume Outflow | Orifice #1 Flow Outflow Volume
m m m m cum cms cms cms cms ham
1/ 180.000 0.000 0.000 0.000 0.00 0.0000 0.000 0.000 0.000
2| 180.025 0.025 0.025 0.025 15.91 0.0003 0.000 0.000 0.002
3| 180.050 0.050 0.050 0.050 31.82 0.0023 0.002 0.002 0.003
4| 180.075 0.075 0.075 0.075 47.73 0.0028 0.003 0.003 0.005
5/ 180.100 0.100 0.100 0.100 63.64 0.0032 0.003 0.003 0.006
6| 180.125 0.125 0.125 0.125 79.37 0.0036 0.004 0.004 0.008
7| 180.150 0.150 0.150 0.150 95.10 0.0040 0.004 0.004 0.010
8| 180.175 0.175 0.175 0.175 110.66 0.0043 0.004 0.004 0.011
9| 180.200 0.200 0.200 0.200 126.22 0.0046 0.005 0.005 0.013
10| 180.225 0.225 0.225 0.225 141.78 0.0049 0.005 0.005 0.014
11| 180.250 0.250 0.250 0.250 157.34 0.0051 0.005 0.005 0.016
12| 180.275 0.275 0.275 0.275 172.72 0.0054 0.005 0.005 0.017
13| 180.300 0.300 0.300 0.300 188.10 0.0056 0.006 0.006 0.019
14| 180.325 0.325 0.325 0.325 203.47 0.0058 0.006 0.006 0.020
15| 180.350 0.350 0.350 0.350 218.84 0.0061 0.006 0.006 0.022
16| 180.375 0.375 0.375 0.375 234.04 0.0063 0.006 0.006 0.023
17| 180.400 0.400 0.400 0.400 249.25 0.0065 0.006 0.006 0.025
18| 180.425 0.425 0.425 0.425 264.28 0.0067 0.007 0.007 0.026
19| 180.450 0.450 0.450 0.450 279.31 0.0069 0.007 0.007 0.028
20| 180.475 0.475 0.475 0.475 294.17 0.0070 0.007 0.0070 0.029
21| 180.500 0.500 0.500 0.500 309.02 0.0072 0.007 0.007 0.031
22| 180.525 0.525 0.525 0.525 323.88 0.0074 0.007 0.007 0.032
23| 180.550 0.550 0.550 0.550 338.57 0.0076 0.008 0.008 0.034
23| 180.575 0.575 0.575 0.575 353.26 0.0078 0.008 0.008 0.035
24| 180.600 0.600 0.600 0.600 367.94 0.0079 0.008 0.008 0.037
25| 180.625 0.625 0.625 0.625 382.45 0.0081 0.008 0.008 0.038
26| 180.650 0.650 0.650 0.650 396.97 0.0082 0.008 0.008 0.040
27| 180.675 0.675 0.675 0.675 411.31 0.0084 0.008 0.008 0.041
28| 180.700 0.700 0.700 0.700 425.64 0.0086 0.009 0.009 0.043




STAGE STORAGE DISCHARGE CURVE CALCULATIONS

Project: 418-430 Aqueduct and 650-678 Niagara Street
File: 052233

Designed by JS

Checked by: PM

Date: 6/5/2023

Storage - Outflow Relationship for SWM Pond

Bottom of Active Storage Elevation: 180.00{m

() Bumste

Extended Detention Elevation: 180.76 m

Extended Detention Orifice Size: 70 mm

Orifice Area 0.0038 m2

Computational Increment 0.025|m

Extended Detention Orifice Elevation: 180.00|m

Orifice Outlets:

Orifice #1

Flood Control Orifice Diameter =~ ====mmmmmmmmm oo oo 0.305 |m

Flood Control Inlet == 0 m above pp (ED Elev)

Flood Control Orifice Area  =====mmmmmmm e 0.07 m2

Flood Control Inlet Elevation ~ ====m=mmmmmmmmm oo 180.00

Flood Control Orifice Elevation =~ ====mmmmmmmmmm oo oo oo 180.76 _m

Flood Control Orifice Coeff ~ ====mmmmmm e 0.64

Water Depth above Depth of Tank Flood Total Total
Surface Bottom of Depth of ED Flood Storage |ED Orifice| Control Orifice Tank Tank Storage
Elevation Active Tank Orifice Orifice Volume Outflow | Orifice #1 Flow Outflow Volume
m m m m cum cms cms cms cms ham

29| 180.725 0.725 0.725 0.725 439.82 0.0087 0.009 0.009 0.044
30| 180.750 0.750 0.750 0.750 453.81 0.0089 0.009 0.009 0.045
31| 180.775 0.775 0.775 0.775 467.64 0.0090 0.000 0.009 0.009 0.047
32| 180.800 0.800 0.800 0.800 481.29 0.0091 0.002 0.011 0.011 0.048
33| 180.825 0.825 0.825 0.825 494.94 0.0093 0.005 0.014 0.014 0.049
34| 180.850 0.850 0.850 0.850 508.42 0.0094 0.009 0.018 0.018 0.051
35| 180.875 0.875 0.875 0.875 521.72 0.0096 0.014 0.024 0.024 0.052
36| 180.900 0.900 0.900 0.900 534.69 0.0097 0.020 0.030 0.030 0.053
37| 180.925 0.925 0.925 0.925 547.48 0.0098 0.023 0.033 0.033 0.055
38| 180.950 0.950 0.950 0.950 560.10 0.0100 0.040 0.050 0.050 0.056
39| 180.975 0.975 0.975 0.975 572.37 0.0101 0.052 0.062 0.062 0.057
40| 181.000 1.000 1.000 1.000 584.65 0.0102 0.061 0.071 0.071 0.058
41| 181.025 1.025 1.025 1.025 596.40 0.0104 0.069 0.080 0.080 0.060
42| 181.050 1.050 1.050 1.050 607.82 0.0105 0.077 0.087 0.087 0.061
43| 181.075 1.075 1.075 1.075 618.88 0.0106 0.083 0.094 0.094 0.062
44| 181.100 1.100 1.100 1.100 629.27 0.0107 0.090 0.100 0.100 0.063
45| 181.125 1.125 1.125 1.125 638.96 0.0108 0.095 0.106 0.106 0.064
46| 181.150 1.150 1.150 1.150 647.78 0.0110 0.101 0.112 0.112 0.065
47| 181.175 1.175 1.175 1.175 656.27 0.0111 0.106 0.117 0.117 0.066
48| 181.200 1.200 1.200 1.200 664.23 0.0112 0.111 0.122 0.122 0.066
49| 181.225 1.225 1.225 1.225 671.84 0.0113 0.116 0.127 0.127 0.067
50| 181.250 1.250 1.250 1.250 679.45 0.0114 0.120 0.132 0.132 0.068
51| 181.275 1.275 1.275 1.275 687.06 0.0115 0.125 0.136 0.136 0.069
52| 181.300 1.300 1.300 1.300 694.67 0.0117 0.129 0.141 0.141 0.069
53| 181.325 1.325 1.325 1.325 702.28 0.0118 0.133 0.145 0.145 0.070
54| 181.350 1.350 1.350 1.350 709.89 0.0119 0.137 0.149 0.149 0.071
55| 181.375 1.375 1.375 1.375 717.50 0.0120 0.141 0.153 0.153 0.072
56| 181.400 1.400 1.400 1.400 725.11 0.0121 0.145 0.157 0.157 0.073
57| 181.425 1.425 1.425 1.425 732.72 0.0122 0.148 0.160 0.160 0.073
58| 181.450 1.450 1.450 1.450 740.33 0.0123 0.152 0.164 0.164 0.074




STAGE STORAGE DISCHARGE CURVE CALCULATIONS

Project: 418-430 Aqueduct and 650-678 Niagara Street
File: 052233

Designed by JS

Checked by: PM

Date: 6/5/2023

Storage - Outflow Relationship for SWM Pond

Bottom of Active Storage Elevation: 180.00{m

() Bumste

Extended Detention Elevation: 180.76 m

Extended Detention Orifice Size: 70 mm

Orifice Area 0.0038 m2

Computational Increment 0.025|m

Extended Detention Orifice Elevation: 180.00|m

Orifice Outlets:

Orifice #1

Flood Control Orifice Diameter =~ ====mmmmmmmmm oo oo 0.305 |m

Flood Control Inlet == 0 m above pp (ED Elev)

Flood Control Orifice Area  =====mmmmmmm e 0.07 m2

Flood Control Inlet Elevation ~ ====m=mmmmmmmmm oo 180.00

Flood Control Orifice Elevation =~ ====mmmmmmmmmm oo oo oo 180.76 _m

Flood Control Orifice Coeff ~ ====mmmmmm e 0.64

Water Depth above Depth of Tank Flood Total Total
Surface Bottom of Depth of ED Flood Storage |ED Orifice| Control Orifice Tank Tank Storage
Elevation Active Tank Orifice Orifice Volume Outflow | Orifice #1 Flow Outflow Volume
m m m m cum cms cms cms cms ham

59| 181.475 1.475 1.475 1.475 747.94 0.0124 0.155 0.168 0.168 0.075
60| 181.500 1.500 1.500 1.500 755.55 0.0125 0.159 0.171 0.171 0.076
61| 181.525 1.525 1.525 1.525 763.16 0.0126 0.162 0.175 0.175 0.076
62| 181.550 1.550 1.550 1.550 770.77 0.0127 0.165 0.178 0.178 0.077
63| 181.575 1.575 1.575 1.575 778.38 0.0128 0.169 0.181 0.181 0.078
64| 181.600 1.600 1.600 1.600 785.99 0.0129 0.172 0.185 0.185 0.079
65 181.63 1.63 1.63 1.63 793.61 0.0130 0.175 0.188 0.188 0.079
66 181.65 1.65 1.65 1.65 801.22 0.0131 0.178 0.191 0.191 0.080
67 181.68 1.68 1.68 1.68 808.83 0.0132 0.181 0.194 0.194 0.081
68 181.70 1.70 1.70 1.70 816.44 0.0133 0.184 0.197 0.197 0.082
69 181.73 1.73 1.73 1.73 824.05 0.0134 0.187 0.200 0.200 0.082
70 181.75 1.75 1.75 1.75 831.66 0.0135 0.190 0.203 0.203 0.083
71 181.78 1.78 1.78 1.78 839.27 0.0136 0.192 0.206 0.206 0.084
72 181.80 1.80 1.80 1.80 846.88 0.0137 0.195 0.209 0.209 0.085
73 181.83 1.83 1.83 1.83 854.49 0.0138 0.198 0.212 0.212 0.085
74| 181.85 1.85 1.85 1.85 862.10 0.0139 0.201 0.214 0.214 0.086
75 181.88 1.88 1.88 1.88 869.71 0.0140 0.203 0.217 0.217 0.087
76 181.90 1.90 1.90 1.90 877.32 0.0141 0.206 0.220 0.220 0.088
77 181.93 1.93 1.93 1.93 884.93 0.0142 0.208 0.223 0.223 0.088
78 181.95 1.95 1.95 1.95 892.54 0.0143 0.211 0.225 0.225 0.089
79 181.98 1.98 1.98 1.98 900.15 0.0144 0.213 0.228 0.228 0.090
80 182.00 2.00 2.00 2.00 907.76 0.0145 0.216 0.230 0.230 0.091
81 182.03 2.03 2.03 2.03 915.37 0.0146 0.218 0.233 0.233 0.092
82 182.05 2.05 2.05 2.05 922.98 0.0146 0.221 0.236 0.236 0.092
83 182.08 2.08 2.08 2.08 930.59 0.0147 0.223 0.238 0.238 0.093




Project:  418-430 Aqueduct and 650-678 Niagara Street Prepared by: JS
BURNSIDE Task: Retention Volume Calculations Checked by:  PM
Date:  6/5/2023 Project no.: 052233
Retention Volume Calculations
Redevelopment Area
Area = 31664 m*
Rainfall depth = 5.00 mm

3

Required volume = 158.32 m

Redevelopment Area

2

Area = 31664 m

Rainfall depth = 25.00 mm

Required volume = 791.61 m®

Initial Abstraction Calculations
Infiltration (m) Area (m2) Volume (m3)
IMPERVIOUS ROOF 0.001 7341.30 7.34
GREEN ROOF 0.005 3743.80 18.72
HARDSCAPE 0.001 12071.74 12.07
LANDSCAPE 0.005 8507.48 42.54
Total 31664.32 80.67

Required retention volume = (Total vol) - (Total IA)

77.65




TSS Removal Efficiency - Treatment Train

BURNSIDE
Removal Efficiency
Treated Annual TSS Step 1 Step 2 Step 3
Catchmgnt.Area Drainage RC % Impervious Loading Anm.lal TSS TSS Cultec TSS TSS Removal TSS Total
Description A Loading (m?3) Surface . . . . .
Area (m2) (m3ha) Dt Remaining Isolator Remaining Using Runoff Remaining Efficiency
yp (m3) Row (m3) Reduction*** (m3)

Controlled Hardscape 11691.1 0.90 100% 4.8 5.61 0% 5.61 50% 2.81 50% 1.40 75%
Controlled Landscape 7711.9 0.25 7% 0.001 0.00 80% 0.00 50% 0.00 50% 0.00 95%
Rooftop 7341.3 0.90 100% 4.8 3.52 80% 0.70 50% 0.35 50% 0.18 95%
Green Roof 3743.8 0.50 43% 1.1 0.41 80% 0.08 50% 0.04 50% 0.02 95%
Uncontrolled Landscape 795.6 0.25 7% 0.001 0.00 80% 0.00 0% 0.00 0% 0.00 80%
Uncontrolled Hardscape 380.6 0.90 100% 4.8 0.18 0% 0.18 0% 0.18 0% 0.18 0%
Total 31664.3 9.73 6.58 3.38 1.78 82%

* As per Table 6.3 Annual Sediment Loadings (shown below) in the SWM Planning & Design Manual, MOE, 2003
** As per City of Toronto standards (shown below), the TSS removal rates shown above can be applied

***Runoff reduction using 5mm retention, based on WWFMG 50% of rainfall will be infiltrated on site and removed as runoff by annually removing the 5mm event

Table 6.3: Annual Sediment Loadings

Catchment Annual Loading Wet Density Annual Loading
Imperviousness (kg/ha) (kg/m?) (m*/ha)
35% 770 1,230 0.6
55% 2,300 1,230 1.9
70% 3,495 1,230 2.8
85% 4,680 1,230 3.8
7% Impervious Extrapolated to be 0.001 m3ha
43% Impervious Extrapolated to be 1.1 m3/ha
100% ImperviousExtrapolated to be 4.8 m3/ha
Table Provided by the City of Toronto:
Surface Type Initial Abstraction TSS Removal Runoff
Coefficient
Impervious roof 1mm B0% 0.90
Asphalt pavement | 1Tmm 0% 0.90
Landscape 5mm B0% 0.25
Green Roof 7mm max for intensive | 80% 0.45-0.5
roofs otherwise 5mm
Permeable 5mim B80% with storage 0.40
Pavers bed otherwise 50%
Concrete pavers Tmm 0% 0.9
Grassed swale 5mm 50% for a min 0.25

length of 16m




EPA STORM WATER MANAGEMENT MODEL

KAk k Ak KAk kk kK Kk kK

Element Count
* ok ok ok ok k ok ok ok ok k kK

Number of rain gages ...... 8
Number of subcatchments ... 1
Number of nodes ........... 2
Number of links ........... 1
Number of pollutants ...... 0
Number of land uses ....... 0

khkkkhkkkkhkkkhkkkkkkx*k

Raingage Summary
kAhkkkkhk kA Kk kKA Kk Kk kk k%K

Data Source

- VERSION 5.1

(Build 5.1.015)

rding
rval

AES Southern Ontario 25mm AES Southern Ontario 25mm

Chicago _4h 100yr
Chicago 4h 10yr
Chicago 4h 25yr
Chicago 4h 2yr
Chicago 4h 50yr
Chicago 4h 5yr
SCs Type II 25mm

*hkkhkk kA KXk khkhkkkkkkkkk*k

Subcatchment Summary
ok hkkhkkkhkhkhkhkhkkkkhkkkkx

Kk ok ok ok ok kkkk ok kok

Node Summary
kkkAhkhk kK kKK kK

Chicago_4h 100yr
Chicago_ 4h 10yr
Chicago 4h 25yr
Chicago 4h 2yr
Chicago 4h 50yr
Chicago_ 4h 5yr
SCS Type II 25mm

Data Reco
Type Inte
INTENSITY
INTENSITY 10
INTENSITY 10
INTENSITY 10
INTENSITY 10
INTENSITY 10
INTENSITY 10
INTENSITY 6

min.
min.
min.
min.
min.
min.
min.

2.0000 Chicago 4h 100yr

External
Inflow

kAhkkKkkhkkhkKkKkkkKk*k

Link Summary
Kk Kk kkhkkkKkkkKkk
Name

Slope Roughness

From Node

Area Width
3.17 904.69
Type
OUTFALL
STORAGE
To Node

$Imperv %$Slope Rain
61.10
Invert Max Ponded
Elev Depth Area
0.0 0.00 0.0
0.0 5.00 0.0
Type

Length %



OL1 SUl OF1 OUTLET

khkkkhkhkkkhkrkhkkhkhkrkkhkhkrkKhkkkk*

Cross Section Summary
khkkhkkhkkhkkhkhkhkhkhrkhkhkkhkhkhkhhhx*k*

Full Full Hyd. Max. No. of
Full
Conduit Shape Depth Area Rad. Width Barrels
Flow

KK A A A A A AR A AR A A A A A AR A A KA AR A A AR A A A A A AR A AR A AR A A AR AR A A A AN A XK KK
NOTE: The summary statistics displayed in this report are

based on results found at every computational time step,

not just on results from each reporting time step.
R IR IR I S 2 b 2 b b I 2 Sh I S Sh b b b b b 2 Sh b 2 Sh b b JE b b S Sh b e Sh b b S Sb b S Sh b b 2h b Sh Sh b 2 Sh b 2 2 S

Kk k ok ok kkkkkkokkkkk

Analysis Options

AKAkKRkKkAk ARk X Ak KAk kKX k%)

Flow Units ......ieinnn. CMS
Process Models:
Rainfall/Runoff ........ YES
2 NO
Snowmelt ...........0.0... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Infiltration Method ...... CURVE_ NUMBER
Flow Routing Method ...... DYNWAVE
Surcharge Method ......... EXTRAN
Starting Date ............ 11/01/2023 00:00:00
Ending Date .............. 11/03/2023 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ........o.... 00:05:00
Dry Time Step ......ooun.. 00:05:00
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YES
Maximum Trials ........... 8
Number of Threads ........ 1
Head Tolerance ........... 0.001500 m
RS IR I S b b 2 Sh b 2h Sh b S Sh b I Sh b b 2b b b S 4 Volume Depth
Runoff Quantity Continuity hectare-m mm
Ak hkrkhkkhkrhkhkrhkhhkrkhkhkrhkhkrhkhktxxkk*x 00
Total Precipitation ...... 0.232 73.210
Evaporation LOSS ......... 0.000 0.000

Infiltration Loss ........ 0.040 12.610



Surface Runoff ...........
Final Storage ............
Continuity Error (%) .....

khkkhk kA Ak A Ak Ak hkhkhkhkhkhkkhkkkk*x*x*xx*

Flow Routing Continuity
hhkhkrkhkhkrhkhkhrhkhkhkrhkhkhkhkdkhkxxk*k
Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDITI Inflow ..........c....
External Inflow ..........
External Outflow .........
Flooding LoSS ...
Evaporation LOSS .........
Exfiltration Loss ........
Initial Stored Volume
Final Stored Volume ......

o)

Continuity Error (%) .....

dkAhkkhk Kk kA Ak Ak hkhkhkhkhkhkhkhkhkxkxkxxk*xk*k

Time-Step Critical Elements
KAk KA AAAAAKNA A KNI XA A A AN KA AKX XX KK

None

dhkKhk kA A Ak Ak rhkhkhkhkhkhhkhkhkhkxxrhkhkkkhkkhkhkkhkkk*k

Highest Flow Instability Indexes
KAk KAAKAAA XA A AKNKA A AN R AN A XA XA A XA KA AKXk

All links are stable.

KAk kA A Ak A Ak hkhkhkhkhhkkkhkkx*x*x*x*x*

Routing Time Step Summary
KAk Ak AAAA A AR XA AR AKX A XA KKk %
Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average Iterations per Step
Percent Not Converging

Time Step Frequencies

5.000 - 3.155 sec
3.155 - 1.991 sec
1.991 - 1.256 sec
1.256 - 0.792 sec
0.792 - 0.500 sec

KA KRA ARk AR KA KA KA A A A AR XA A XA h ARk kK

Subcatchment Runoff Summary
KAk KAAAAAAKNKA AKX A XA A A AN A AKX R KKK

0.190
0.003
-0.382

Volume

O N O O O

O O O O O O O o o o o o

.50
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00

hectare-m

secC
secC
secC

a0 o° e oo oe

59.
0.

935
945

Volume
1006 1ltr

O O O O O r OO or o



Total Total Total Total Imperv
Perv Total Total Peak Runoff
Precip Runon Evap Infil Runoff
Runoff Runoff Runoff Runoff Coeff
Subcatchment mm mm mm mm mm
mm mm 1076 ltr CMS
S2 73.21 0.00 0.00 12.61 44 .37
15.56 59.93 1.90 0.99 0.819
khkkhkkhkhkhkhkhkhkhkkhkhkhkhhhx*k
Node Depth Summary
*kkhkhkhkkkhkhkkhkkhkkkxkhkk*xk
Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
OF1 OUTFALL 0.00 0.00 0.00 0 00:00 0.00
SUl STORAGE 0.27 2.08 2.08 0 01:49 2.08
KN hkkkhkkhkhkhkhkhkhkkkkkkhkhkkx
Node Inflow Summary
khkhkrkhkhrhkkhkhhkkkhkhkxk*k
Maximum Maximum Lateral
Total Flow
Lateral Total Time of Max Inflow
Inflow Balance
Inflow Inflow Occurrence Volume
Volume Error
Node Type CMS CMS days hr:min 10”6 1ltr 1076
ltr Percent
OF1 OUTFALL 0.000 0.236 0 01:43 0
1.88 0.000
SU1l STORAGE 0.991 0.991 0 01:30 1.9
1.9 0.000

khkkhk kA A xrkhhkhkhkkkhkkhkkkk*x*x*xx*x

Node Surcharge Summary
*hk ok ok ok ok kkkhkkkkkkkkkkkk kK

No nodes were surcharged.

kkkkhkhkkkhkrkhkkhkhkrkkhkhkrkKhkkk*

Node Flooding Summary

IR IR I b b b b b 2 Ih b Sh b b db b



No nodes were flooded.

R R IR I e S b SR b b 2 b b 2 Sh b Sh b b 4

Storage Volume Summary
kAhkk Ak kA Ak hkk Ak khhkkkk*k Kk

Average Avg Evap Exfil Maximum Max Time
of Max Maximum
Volume Pcnt Pcnt Pcnt Volume Pcnt
Occurrence Outflow
Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days
hr:min CMS
SUl 0.156 9 0 0 0.926 51 0
01:49 0.236
khkkhkkhkhkhkhkhkhkhkhkkhkkhkhkhhhhkkkkk*%
Outfall Loading Summary
R IR IR I S b Ih I SR b b 2 Sh b 2 b b b Sh b b 24
Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CMS CMS 1076 ltr
OF1 74.92 0.015 0.236 1.882
System 74.92 0.015 0.236 1.882
IR IR IR I S 2h b I dh b I S Sh b 2h b g3
Link Flow Summary
Ak K AkAk AR XA AKXk A A XA A XXk %k
Maximum Time of Max Maximum Max/ Max/
|[Flow | Occurrence |Veloc| Full Full
Link Type CMS days hr:min m/sec Flow Depth
oLl DUMMY 0.236 0 01:43
R IR IR I S 2h b 2 b b b 2h Sh b b Sh b b Sh b b 2b b b 2 2 3
Flow Classification Summary
KAk KAAAKAA AKX AN A XA A A AN A XA AR KKK
Adjusted @ -—-——--—-—----- Fraction of Time in Flow Class -------
/Actual Up Down Sub Sup Up Down Norm
Inlet
Conduit Length Dry Dry Dry Crit Crit Crit Crit Ltd




khkkhk kA A dkrrhkhkhkhkkhkkkkhkkkxx*x*x*xx*

Conduit Surcharge Summary
R I R S I R I S I I S I S S E I S b S S b

No conduits were surcharged.

Analysis begun on: Fri Nov 17 13:51:35 2023
Analysis ended on: Fri Nov 17 13:51:35 2023
Total elapsed time: < 1 sec



STORM SEWER DESIGN SHEET: (100 Year Storm)

418-430 Aqueduct and 650-678 Niagara Street

BURNSIDE

Rainfall Intensity = A
Project #: 052233 Min. Diameter= 300 mm (Tc+B)*c where Tc is in minutes
Date: 5-Jun-24 Mannings 'n'= 0.013 A= 1020
Designed: JS Starting Tc = 10 min B= 4.7 ~(100 Yr)
Checked: PM Factor of Safety = 10 % C= 0.731 NOMINAL PIPE SIZE USED
ACCUM.
DESCRIPTION FROM TO AREA RUNOFF ‘AR’ | ACCUM. | RAINFALL FLOW | CONSTANT | CONSTANT TOTAL LENGTH | SLOPE PIPE FULL FLOW |FULL FLOW| INITIAL TIME OF ACC.TIMEOF | PERCENT
MH MH COEFFICIENT ‘AR’ INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY | VELOCITY Tc CONCENTRATION | CONCENTRATION FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)
HW 1 HW 1 MH 15 0.04 0.90 0.04 0.04 143.0 0.016 0.016 4.7 2.00 300 0.137 1.93 10.00 0.04 10.04 12%
CB 14 CB 14 MH 15 0.02 0.90 0.01 0.01 143.0 0.006 0.006 3.4 2.00 300 0.137 1.93 10.00 0.03 10.03 4%
MH 15 MH 14 0.90 0.05 142.7 0.022 0.022 57.2 0.40 300 0.061 0.87 10.04 1.10 11.14 36%
CB 13 CB 13 MH 14 0.20 0.67 0.13 0.13 143.0 0.052 0.052 3.4 2.00 300 0.137 1.93 10.00 0.03 10.03 38%
MH 14 MH 13 0.90 0.19 135.4 0.070 0.070 44 .4 0.40 375 0.111 1.00 11.14 0.74 11.88 63%
MH 13 BLIND 1 0.90 0.19 130.9 0.068 0.068 9.9 0.40 375 0.111 1.00 11.88 0.16 12.04 61%
BUILDING E1 STUB E1 BLIND 1 0.03 0.90 0.02 0.02 143.0 0.009 0.009 14.1 2.00 300 0.137 1.93 10.00 0.12 10.12 7%
BLIND 1 MH 12 0.90 0.21 130.0 0.076 0.076 5.8 0.40 375 0.111 1.00 12.04 0.10 12.14 68%
AD 1 AD 1 STUB A 0.04 0.73 0.03 0.03 143.0 0.013 0.013 1.0 1.00 300 0.097 1.37 10.00 0.01 10.01 13%
AD 3 AD 2 STUB A 0.06 0.81 0.05 0.05 143.0 0.020 0.020 1.0 1.00 300 0.097 1.37 10.00 0.01 10.01 20%
AD 3 STUB A 0.04 0.77 0.03 0.03 143.0 0.013 0.013 1.0 1.00 300 0.097 1.37 10.00 0.01 10.01 13%
BUILDING A STUB A MH 12 0.25 0.90 0.22 0.34 142.9 0.134 0.134 12.5 2.00 375 0.248 2.25 10.01 0.09 10.11 54%
CB 12 CB 12 MH 12 0.06 0.90 0.05 0.05 143.0 0.021 0.021 4.7 2.00 300 0.137 1.93 10.00 0.04 10.04 16%
MH 12 MH 11 0.90 0.60 129.5 0.216 0.216 40.8 0.40 525 0.272 1.26 12.14 0.54 12.68 79%
CB 11 CB 11 MH 11 0.10 0.74 0.07 0.07 143.0 0.029 0.029 8.1 2.00 300 0.137 1.93 10.00 0.07 10.07 21%
CB 10 CB 10 MH 11 0.11 0.89 0.10 0.10 143.0 0.039 0.039 4.6 2.00 300 0.137 1.93 10.00 0.04 10.04 28%
MH 11 BLIND 2 0.90 0.77 126.5 0.270 0.270 15.2 0.40 600 0.388 1.37 12.68 0.18 12.87 70%
BUILDING D1 STUB D1 BLIND 2 0.03 0.90 0.03 0.03 143.0 0.011 0.011 14.0 2.00 300 0.137 1.93 10.00 0.12 10.12 8%
BLIND 2 BLIND 3 0.90 0.80 125.5 0.278 0.278 26.8 0.40 600 0.388 1.37 12.87 0.32 13.19 72%
CB9 CB9 BLIND 3 0.13 0.79 0.11 0.11 143.0 0.042 0.042 4.6 2.00 300 0.137 1.93 10.00 0.04 10.04 31%
BLIND 3 MH 10 0.90 0.90 123.9 0.310 0.310 11.8 0.40 600 0.388 1.37 13.19 0.14 13.33 80%
AD 4 AD 4 STUB B 0.17 0.86 0.14 0.14 143.0 0.057 0.057 1.0 1.00 300 0.097 1.37 10.00 0.01 10.01 59%
BUILDING B STUB B MH 10 0.50 0.90 0.45 0.59 142.9 0.234 0.234 12.3 2.00 450 0.403 2.54 10.01 0.08 10.09 58%
MH 10 MH 9 0.90 1.49 123.1 0.511 0.511 12.0 0.40 750 0.704 1.59 13.33 0.13 13.46 73%
BUILDING E2 STUB E2 MH 20 0.03 0.90 0.02 0.02 143.0 0.009 0.009 11.0 2.00 300 0.137 1.93 10.00 0.09 10.09 7%
CB 17 CB 17 MH 20 0.09 0.70 0.06 0.06 143.0 0.025 0.025 4.4 2.00 300 0.137 1.93 10.00 0.04 10.04 19%
MH 20 MH 19 0.90 0.09 142.3 0.034 0.034 59.1 0.40 300 0.061 0.87 10.09 1.14 11.23 56%
CB 16 CB 16 MH 19 0.11 0.79 0.09 0.09 143.0 0.036 0.036 4.4 2.00 300 0.137 1.93 10.00 0.04 10.04 26%
MH 19 BLIND 4 0.90 0.18 134.8 0.066 0.066 1.9 0.40 375 0.111 1.00 11.23 0.03 11.26 60%
BUILDING D2 STUB D2 BLIND 4 0.03 0.90 0.03 0.03 143.0 0.011 0.011 10.9 2.00 300 0.137 1.93 10.00 0.09 10.09 8%
BLIND 4 MH 18 0.90 0.20 134.6 0.076 0.076 46.4 0.40 375 0.111 1.00 11.26 0.77 12.03 68%

https://riburnside.sharepoint.com/sites/300052233/Shared Documents/General/02_Technical and Project Documents/Design Calculations/FSR/052233 - STM_DESIGN:PROP STM_DESIGN - 100 yr




STORM SEWER DESIGN SHEET: (100 Year Storm)

418-430 Aqueduct and 650-678 Niagara Street BURNSIDE

Rainfall Intensity = A
Project #: 052233 Min. Diameter= 300 mm (Tc+B)*c where Tc is in minutes
Date: 5-Jun-24 Mannings 'n'= 0.013 A= 1020
Designed: JS Starting Tc = 10 min B= 4.7 ~(100 Yr)
Checked: PM Factor of Safety = 10 % C= 0.731 | NOMINAL PIPE SIZE USED
ACCUM.
DESCRIPTION FROM TO AREA RUNOFF ‘AR’ | ACCUM. | RAINFALL FLOW | CONSTANT | CONSTANT TOTAL LENGTH SLOPE PIPE FULL FLOW |FULL FLOW| INITIAL TIME OF ACC.TIME OF | PERCENT
MH MH COEFFICIENT ‘AR’ INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY | VELOCITY Tc CONCENTRATION | CONCENTRATION FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)
CB 15 CB 15 CBMH 1 0.05 0.25 0.01 0.01 143.0 0.005 0.005 3.9 2.00 300 0.137 1.93 10.00 0.03 10.03 3%
CBMH 1 MH 18 0.90 0.01 142.7 0.005 0.005 4.0 2.00 300 0.137 1.93 10.03 0.03 10.07 3%
MH 18 MH 17 0.90 0.22 130.1 0.078 0.078 10.5 0.40 375 0.111 1.00 12.03 0.17 12.21 70%
MH 17 MH 16 0.90 0.22 129.1 0.077 0.077 18.1 0.40 375 0.111 1.00 12.21 0.30 12.51 70%
MH 16 MH 9 0.90 0.22 127.4 0.076 0.076 12.8 0.40 375 0.111 1.00 12.51 0.21 12.72 69%
MH 9 MH 6 0.90 1.71 122.5 0.581 0.581 275 0.50 750 0.787 1.78 13.46 0.26 13.72 74%
CB5 CB5 MH 6 0.01 0.25 0.00 0.00 143.0 0.001 0.001 9.2 2.00 300 0.137 1.93 10.00 0.08 10.08 1%
CB38 CB 8 MH 8 0.07 0.87 0.06 0.06 143.0 0.026 0.026 10.7 2.00 300 0.137 1.93 10.00 0.09 10.09 19%
CB7 CB7 MH 8 0.05 0.83 0.04 0.04 143.0 0.017 0.017 12.3 2.00 300 0.137 1.93 10.00 0.11 10.11 13%
MH 8 MH 7 0.90 0.11 142.2 0.043 0.043 30.5 1.00 300 0.097 1.37 10.11 0.37 10.48 44%
CB 6 CB 6 MH 7 0.19 0.72 0.14 0.14 143.0 0.055 0.055 10.7 2.00 300 0.137 1.93 10.00 0.09 10.09 40%
MH 7 MH 6 0.90 0.25 139.7 0.096 0.096 34.1 1.00 375 0.175 1.59 10.48 0.36 10.84 55%
MH 6 MH 5 0.90 1.96 121.3 0.659 0.659 32.6 0.40 825 0.908 1.70 13.72 0.32 14.04 73%
CB4 CB 4 MH 5 0.05 0.71 0.03 0.03 143.0 0.014 0.014 4.7 2.00 300 0.137 1.93 10.00 0.04 10.04 10%
MH 5 MH 4 0.90 1.99 119.7 0.662 0.662 39.3 0.40 825 0.908 1.70 14.04 0.39 14.42 73%
CB3 CB3 MH 4 0.03 0.90 0.03 0.03 143.0 0.010 0.010 3.6 2.00 300 0.137 1.93 10.00 0.03 10.03 7%
MH 4 MH 3 0.90 2.02 118.0 0.661 0.661 18.8 0.40 825 0.908 1.70 14.42 0.18 14.61 73%
MH 3 TANK 1 0.90 2.02 117.2 0.656 0.656 3.5 0.40 825 0.908 1.70 14.61 0.03 14.64 2%
CB2 CB2 TANK 1 0.06 0.88 0.05 0.05 143.0 0.021 0.021 1.0 1.00 300 0.097 1.37 10.00 0.01 10.01 22%
TANK 1 TANK 2 0.90 2.07 117.0 0.673 0.673 1.0 0.40 825 0.908 1.70 14.64 0.01 14.65 74%
CB1 CB1 TANK 2 0.07 0.90 0.06 0.06 143.0 0.025 0.025 1.0 1.00 300 0.097 1.37 10.00 0.01 10.01 26%
CB 19 CB 19 STUB C 0.06 0.90 0.05 0.05 143.0 0.021 0.021 13.9 2.00 300 0.137 1.93 10.00 0.12 10.12 16%
BUILDING C STUB C MH 2 0.23 0.90 0.20 0.26 142.1 0.102 0.102 2.0 2.00 300 0.137 1.93 10.12 0.02 10.14 74%
MH 2 TANK 2 0.90 0.26 142.0 0.101 0.101 1.1 2.00 300 0.137 1.93 10.14 0.01 10.15 74%
CB-SW CB-SW TANK 2 0.03 0.25 0.01 0.01 143.0 0.002 0.002 13.9 2.00 300 0.137 1.93 10.00 0.12 10.12 2%
TANK 2C 0GS1 0.90 143.0 0.236 0.236 0.236 2.4 1.00 450 0.285 1.79 10.00 0.02 10.02 83%
0GS1 MH1 0.90 142.8 0.236 0.236 2.9 1.00 450 0.285 1.79 10.02 0.03 10.05 83%
MH1 EX STORM 0.90 142.6 0.236 0.236 7.0 2.00 450 0.403 2.54 10.05 0.05 10.10 59%
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BURNSIDE

CALCULATION SHEET

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Existing Site Flows
Residential - To North Sanitary Sewer
Unit Type  Number of Units Pop/Unit Population
Single family dwelling 4 3.5 14
_ PxQxM
Q= 86400
P= 14 persons
Q= 320 L/cap/day
14
M= Tt
4+(P/1000)""2
M= 4.40
1= 0.280 l/s/ha
A= 3.90 ha
Q Existing - North = 1.32 L/s
Residential - To South Sanitary Sewer
Unit Type  Number of Units Pop/Unit Population
Single family dwelling 4 3.5 14
_ PxQxM
Q= 86400
P= 14 persons
Q= 320 L/cap/day
14
M= Tt
4+(P/1000)""2
M= 4.40
1= 0.280 l/s/ha
A= 3.90 ha
Q Existing - South = 1.32 L/s
Q Existing Total— 2.64 Lis I

*City of Toronto Design Criteria for Sewers and Watermains (January 2021) was referenced for equivalent
population densities due to lack of guidelines from Niagara Region and the City of Welland
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BURNSIDE

CALCULATION SHEET

Commercial (Indoor Amenity and Retail/Commercial Space)

GFA (m?) GFA (ha) P/ha Population
449 0.045 110 5
_ PxQxM
Q= 86400 +AXI
P= 479 persons
Q= 320 L/cap/day
14
M= Tt
4+(P/1000)""2
M= 3.98
I= 0.280 I/s/ha
A= 0.25 ha
Q Proposed - Building A = 713 Lis
Proposed Site Flows - Building B
Residential - Building B
Unit Type  Number of Units Pop/Unit Population
Bachelor 75 1.4 105
’ ) 1B 156 21 328
opulation based on
number of units 2B/1B+D 109 3.1 338
3B/2B+D 12 3.7 44
Total 352 815

Commercial (Indoor Amenity and Retail/Commercial Space)

GFA (m?) GFA (ha) P/ha Population
1,642 0.164 110 19

_ PxQxM

Q= 86400 *Axl

P= 834 persons

Q= 320 L/cap/day

14
M= T——
4+(P/1000)""2

M= 3.85
I= 0.280 I/s/ha

A= 0.50 ha

Q Proposed - Building B = 12.03 L/s

population densities due to lack of guidelines from Niagara Region and the City of Welland

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Proposed Site Flows - Building A
Residential - Building A
Unit Type  Number of Units Pop/Unit Population
Bachelor 14 1.4 20
Population based on 1B 98 2.1 206
number of units 2B/1B+D 67 3.1 208
3B/2B+D 11 3.7 41
Total 190 474

*City of Toronto Design Criteria for Sewers and Watermains (January 2021) was referenced for equivalent
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BURNSIDE

CALCULATION SHEET

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Proposed Site Flows - Building C
Residential - Building C
Unit Type  Number of Units Pop/Unit Population
Bachelor 30 1.4 42
, ) 1B 134 21 281
opulation based on
number of units 2B/1B+D 147 3.1 456
3B/2B+D 0 3.7 0
Total 311 779
Commercial (Indoor Amenity and Retail/Commercial Space)
GFA (m?) GFA (ha) P/ha Population
995 0.100 110 11
_ PxQxM
Q= A
P= 790 persons
Q= 320 L/cap/day
14
M= Tt
4+(P/1000)""2
M= 3.86
1= 0.280 I/s/ha
A= 0.23 ha
Q Proposed - Building C = 11.37 L/s
Proposed Site Flows - Building D
Residential - Building D
Unit Type  Number of Units Pop/Unit Population
Townhouses 14 2.7 38
_ PxQxM
Q= A
P= 38 persons
Q= 320 L/cap/day
14
M= R >
4+(P/1000)""2
M= 4.34
1= 0.280 I/s/ha
A= 0.03 ha
Q Proposed - Building D = 0.62 L/s

*City of Toronto Design Criteria for Sewers and Watermains (January 2021) was referenced for equivalent

population densities due to lack of guidelines from Niagara Region and the City of Welland
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BURNSIDE

CALCULATION SHEET

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Proposed Site Flows - Building E
Residential - Building E
Unit Type  Number of Units Pop/Unit Population
Townhouses 12 2.7 32
_ PxQxM
Q= 86400
P= 32 persons
Q= 320 L/cap/day
14
M= R
4+(P/1000)""2
M= 4.35
1= 0.280 I/s/ha
A= 0.03 ha
Q Proposed - Building E = 0.53 L/s
Q Proposed Total = 31.68 L/s

*City of Toronto Design Criteria for Sewers and Watermains (January 2021) was referenced for equivalent
population densities due to lack of guidelines from Niagara Region and the City of Welland

Service Connection
Spare
Diameter Slope Velocity Capacity Capacity Percent Full
(mm) (%) (m/s) (L/s) (L/s) %
250 2.00 1.71 84.10 52.42 37.67%
250 2.00 1.71 84.10 84.10 37.67%
Appendix A
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BURNSIDE

CALCULATION SHEET

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Existing Site Flows
Residential - To North Sanitary Sewer
Unit Type  Number of Units Pop/Unit Population
Single family dwelling 4 3.5 14
_ PxQxM
Q= A
P= 14 persons
Q= 320 L/cap/day
14
M= Tt
4+(P/1000)"?
M= 4.40
1= 0.280 l/s/ha
A= 3.90 ha
Q Existing - North = 1.32 L/s
Residential - To South Sanitary Sewer
Unit Type  Number of Units Pop/Unit Population
Single family dwelling 4 3.5 14
_ PxQxM
Q= 8ea00 ™
P= 14 persons
Q= 320 L/cap/day
14
M= Tt
4+(P/1000)"
M= 4.40
1= 0.280 l/s/ha
A= 3.90 ha
Q Existing - South = 1.32 L/s
Q Existing Total— 2.64 Lis

*City of Toronto Design Criteria for Sewers and Watermains (January 2021) was referenced for equivalent
population densities due to lack of guidelines from Niagara Region and the City of Welland
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BURNSIDE

CALCULATION SHEET

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Proposed Site Flows - Building A
Residential - Building A
Unit Type  Number of Units Pop/Unit Population
Bachelor 14 1.2 17
’ ) 1B 98 1.2 118
opulation based on
number of units 2B/1B+D 67 2.1 141
3B/2B+D 11 2.2 25
Total 190 300
_ PxQxM
Q=—gea00
P= 300 persons
Q= 255 L/cap/day
14
= +—
M ! 4+(P/1000)"
M= 4.08
I= 0.280 I/s/ha
A= 0.25 ha
Q Proposed Residential - Building A = 3.69 L/s

Commercial (Indoor Amenity and Retail/Commercial Space)

GFA (m?) GFA (ha) P/ha
449 0.045 110
Peak Commercial Flow= 5 L/m2/day
14
M= T
4+(P/1000)"”
M= 4.00
Q Proposed Commercial - Building A = 0.10 L/s
Q Proposed Total - Building A = 3.79 Lis

Population
5

Calculations based on Table 1 of City of Welland 678 Niagara Street & 418-430 Aqueduct Street Modelling,
Analysis and Engineering Services Report - Welland Standards
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BURNSIDE

CALCULATION SHEET

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Proposed Site Flows - Building B
Residential - Building B
Unit Type  Number of Units Pop/Unit Population
Bachelor 75 1.2 90
’ ) 1B 156 1.2 187
opulation based on
number of units 2B/1B+D 109 2.1 230
3B/2B+D 12 2.2 27
Total 352 534
_ PxQxM
Q=—gea00
P= 534 persons
Q= 255 L/cap/day
14
= +—
M ! 4+(P/1000)"
M= 3.96
I= 0.280 I/s/ha
A= 0.50 ha
Q Proposed Residential - Building B = 6.38 L/s

Commercial (Indoor Amenity and Retail/Commercial Space)

GFA (m2) GFA (ha) P/ha Population
1,642 0.164 110 19
Peak Commercial Flow= 5 L/m2/day
M= 14
4+(P/1000)"
M= 4.00

Q Proposed Commercial - Building B = 0.38 L/s
Q Proposed Total - Building B = 6.76 L/s

Calculations based on Table 1 of City of Welland 678 Niagara Street & 418-430 Aqueduct Street Modelling,
Analysis and Engineering Services Report - Welland Standards
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CALCULATION SHEET

BURNSIDE

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM
Project No: 300052233
Sanitary Servicing Analysis Date: 8/29/2024
Proposed Site Flows - Building C
Residential - Building C
Unit Type  Number of Units Pop/Unit Population
Bachelor 30 1.2 36
, ) 1B 134 1.2 161
opulation based on
number of units 2B/1B+D 147 2.1 310
3B/2B+D 0 22 0
Total 311 507
_ PxQxM
Q=—gea00
P= 507 persons
Q= 255 L/cap/day
14
= +—
M 4+(P/1000)"
M= 3.97
I= 0.280 I/s/ha
A= 0.23 ha
Q Proposed Residential - Building C = 6.01 L/s

Commercial (Indoor Amenity and Retail/Commercial Space)

GFA (m2) GFA (ha) P/ha Population
995 0.100 110 11
Peak Commercial Flow= 5 L/m2/day
Ve 14
4+(P/1000)""2
M= 4.00

Q Proposed Commercial - Building C = 0.23 L/s
Q Proposed Total - Building C = 6.24 L/s

Calculations based on Table 1 of City of Welland 678 Niagara Street & 418-430 Aqueduct Street Modelling,
Analysis and Engineering Services Report - Welland Standards
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SANITARY SEWER DESIGN SHEET

|
418-430 Aqueduct and 650-678 Niagara Street B
418-430 Aqueduct and 650-678 Niagara Street, Welland @ URN S I DE

Project #: 052233 Min Diameter = 200 mm Avg. Domestic Flow =  320.0 l/c/d
Date: 29-Aug-24 Mannings 'n'= 0.013 Infiltration= 0.280 l/s/ha
Designed: JS Min. Velocity = 0.60 m/s Max. Peaking Factor =  4.00
Checked: PM Max. Velocity = 3.00 m/s Min. Peaking Factor=  2.00 Factor of Safety = 10 % NOMINAL PIPE SIZE USED
RESIDENTIAL COMMERCIAL/INDUSTRIAL/INSTITUTIONAL FLOW CALCULATIONS PIPE DATA
CONSTANT PIPE
DESCRIPTION FROM TO ACC. ACCUM. ACC. EQUIV. FLOW EQUIV. ACCUM. INFILTRATION TOTAL PEAKING POP. COMM. ACCUM. TOTAL SLOPE DIAMETER FULL FLOW |FULLFLOW| ACTUAL | PERCENT
MH MH AREA AREA UNITS DENSITY | DENSITY POP RES. AREA AREA POP. RATE POP. EQUIV. ACCUM. FACTOR FLOW FLOW | COMM.FLOW  FLOW CAPACITY | VELOCITY | VELOCITY FULL
(ha) (ha) (#) (P/ha) (P/unit) POP. (ha) (ha) (p/ha) (I/s/ha) POP. (I/s) POP. (IIs) (IIs) (IIs) (IIs) (%) (mm) (IIs) (m/s) (m/s) (%)
BUILDING D (1/2) STUBD MH9A 0.02 0.02 7 2.7 19 19 0.0 19 4.00 0.6 0.60 2.00 200 46.4 1.48 0.46 1%
BUILDING A STUBA MH9A 0.25 0.25 190 2.5 479 479 0.05 0.05 110 5 5 0.1 484 3.98 71 7.22 2.00 200 46.4 1.48 1.08 16%
MH9A MH8A 0.27 498 0.05 5 0.1 503 3.97 74 75 0.50 200 23.2 0.74 0.64 32%
MH8A MH7A 0.27 498 0.05 5 0.1 503 3.97 7.4 7.5 0.50 200 23.2 0.74 0.64 32%
BUILDING E (1/2) STUBE MH7A 0.02 0.02 6 2.7 17 17 0.0 17 4.00 0.6 0.6 2.00 200 46.4 1.48 0.46 1%
MH7A MH6A 0.28 515 0.05 5 0.1 520 3.97 7.6 7.7 0.50 200 23.2 0.74 0.64 33%
BUILDING B STUBB MH6A 0.50 0.50 352 24 834 834 0.16 0.16 110 18 18 0.2 852 3.84 12.1 12.3 2.00 200 46.4 1.48 1.23 27%
MH6A MH5A 0.78 1349 0.21 23 0.3 1372 3.71 18.8 19.1 0.50 200 23.2 0.74 0.81 82%
BUILDING D (1/2) STUBD2 MH14A 0.02 0.02 7 2.7 19 19 0.0 19 4.00 0.6 0.6 2.00 200 46.4 1.48 0.46 1%
MH14A MH13A 0.02 19 0.0 19 4.00 0.6 0.6 0.50 200 23.2 0.74 0.29 3%
MH13A MH12A 0.02 19 0.0 19 4.00 0.6 0.6 0.50 200 23.2 0.74 0.29 3%
BUILDING E (1/2) STUBE2 MH12A 0.02 0.02 6 2.7 17 17 0.0 17 4.00 0.6 0.6 2.00 200 46.4 1.48 0.46 1%
MH12A MH11A 0.03 36 0.0 36 4.00 0.6 0.6 0.50 200 23.2 0.74 0.29 3%
MH11A MH10A 0.03 36 0.0 36 4.00 0.6 0.6 0.50 200 23.2 0.74 0.29 3%
MH10A MH5A 0.03 36 0.0 36 4.00 0.6 0.6 0.50 200 23.2 0.74 0.29 3%
MH5A MH4A 0.81 1385 0.21 23 0.3 1408 3.70 19.3 19.6 0.50 200 23.2 0.74 0.81 84%
MH4A MH3A 0.81 1385 0.21 23 0.3 1408 3.70 19.3 19.6 0.50 200 23.2 0.74 0.81 84%
BUILDING C STUBC MH3A 0.23 0.23 311 2.540193 790 790 0.10 0.10 110 11 11 0.1 801 3.86 11.5 11.5 2.00 200 46.4 1.48 1.20 25%
MH3A MH2A 1.04 2175 0.31 34 0.4 2209 3.55 29.1 294 0.50 250 42.0 0.86 0.92 70%
MH2A MH1A 1.04 2175 0.31 34 0.4 2209 3.55 29.1 29.4 0.50 250 42.0 0.86 0.92 70%
MH1A  EX.MH004/ 1.04 2175 0.31 34 0.4 2209 3.55 29.1 294 2.00 250 84.1 1.71 1.54 35%

https://riburnside.sharepoint.com/sites/300052233/Shared Documents/General/02_Technical and Project Documents/Design Calculations/FSR/052233 - SANITARY_DESIGN.xIsx:Prop SAN



BURNSlDE CALCULATION SHEET

Project: 418-430 Aqueduct and 650-678 Niagara Prepared by: JS
Welland, Ontario Checked by: PM

Project No: 300052233

Sanitary Servicing Analysis Date: 8/29/2024

Proposed Site Flows - Building D
Residential - Building D

Unit Type  Number of Units Pop/Unit Population

Townhouses 14 22 31
_ PxQxM
=800 ™
= 31 persons
= 255 L/cap/day
14
M= " 2+ P1000)
= 4.35
= 0.280 I/s/ha
A= 0.03 ha
Q Proposed - Building D = 0.41 L/s

Proposed Site Flows - Building E

Residential - Building E

Unit Type  Number of Units Pop/Unit Population

Townhouses 12 2.2 27
_ PxQxM
Q=—gea00
P= 27 persons
Q= 255 L/cap/day
M= 14
4+(P/1000)""2
M= 4.36
1= 0.280 I/s/ha
A= 0.03 ha
Q Proposed - Building E = 0.35 L/s
Q Proposed Total = 17.55 L/s

Calculations based on Table 1 of City of Welland 678 Niagara Street & 418-430 Aqueduct Street Modelling,
Analysis and Engineering Services Report - Welland Standards
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Modelling, Analysis, and Engineering Services
678 Niagara Street & 418-430 Aqueduct Street
City of Welland

May 10, 2024

1. Project Scope

The City of Welland retained GM BluePlan Engineering to assess the impacts of a proposed development
on 678 Niagara Street & 418-430 Aqueduct Street on the City’s existing wastewater system. See Figure 1.
The proposed development consists of mixed-use development, consisting of 1196 units and 7,349 m2
of commercial space across five buildings.

It is noted that partial areas of the 678 Niagara Street & 418-430 Aqueduct Street development were not
included in the growth considered in the Pollution Prevention Control Plan and Wastewater Master
Servicing Plan Update (2020).

Figure 1. Development Location

The wastewater system was assessed using the City’s updated model that was the basis of the City’s
Pollution Prevention Control Plan (PPCP) (2020), updated as part of the Region’s Master Servicing Plan
Update (2021), and most recently updated from the City’s 2020-2021 flow monitoring program data
(2022).

GEI Consultants Canada Ltd. 1



Modelling, Analysis, and Engineering Services
678 Niagara Street & 418-430 Aqueduct Street
City of Welland

May 10, 2024

2. Sanitary System Performance Objectives

2.1. Sanitary Sewer Hydraulic Performance
For existing sewer capacities, sewer performance criteria were assessed using the following conditions:
e Maintain depth of flow in pipe equal to or less than obvert elevation (d/D < 1); and, if failing to
do so then:

e Maintain system hydraulic grade line (HGL) of a surcharging sewer below the basement
protection freeboard of 2.1 meters below grade.

e Performance is based on the 10-year design storm as defined in the PPCP.

2.2. Sanitary Overflow Performance
Through the PPCP, the following overflow criteria were identified:

e No overflows during dry weather.

e 90% volumetric capture and treatment of wet weather flows during a 7-month period
commencing within 15 days of April of an average year.

e Maximize the use of the collection system for the storage of wet weather flows when capacity is
unavailable.

o No growth-related net increase in system overflows under an average year.

To meet the above overflow objectives, the PPCP identified a net city-wide target of reducing wet
weather flows by 10%. Further, with the goal of removing wet weather flows at a rate equal to or greater
than new development flows.

Additionally for the City’s permanent overflows, it is understood that provided there is sufficient
downstream sewer capacity, wet weather reduction projects do not need to be targeted in the same
catchment as the growth areas provided that the city-wide wet weather flow reduction rate is equal to
or greater than new development flows.

GEIl Consultants Canada Ltd. 2



Modelling, Analysis, and Engineering Services
678 Niagara Street & 418-430 Aqueduct Street
City of Welland

May 10, 2024

3. Sanitary System Review

3.1. Local System

The City has identified that the proposed development will be serviced via a single service connection.
Due to the magnitude of the development relative to the local City sewer sizes, 3 potential connections
will be evaluated, consisting of:

e The City’s 250 mm sewer on Niagara Street.
e The City’s 300 mm sewer south of the Cemetery.

e The Region’s trunk sewer on Aqueduct Street.

Flows would follow the sewer alignment as shown on Figure 2, before conveyance to the Welland
Wastewater Treatment Plant via:

Option A (Green) - 250 mm sewer on Niagara Street

e 250 m of 250 mm sewer on Niagara Street.

e Discharging into the 1500 mm to 1800 mm Region-owned trunk sewer on Aqueduct Street.
Option B (Blue) - 300 mm sewer south of the Cemetery

e 80 m of 300 mm sewer south of the Cemetery.

e Discharging into the 1500 mm to 1800 mm Region-owned trunk sewer on Aqueduct Street.
Option C (Red) - Region Trunk Sewer

e Tie-in directly into the 1500 mm to 1800 mm Region-owned trunk sewer on Aqueduct Street.

GEIl Consultants Canada Ltd. 3



Modelling, Analysis, and Engineering Services
678 Niagara Street & 418-430 Aqueduct Street
City of Welland

May 10, 2024

Figure 2. Sanitary Flow Route showing tie-in Options A (green), Option B (Blue), and Option C (Red),
and downstream flow (yellow)
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3.2. Wastewater Flow Analysis

The system was evaluated under both existing and post-development conditions to gauge the
development impact on the sanitary system holistically.

9.2.1 Design Flows

Calculation of sewage design flows shall conform to the latest editions of the
Regional Municipality of Niagara, Public Works Depariment's "Guidelines for the
Design and Construction of Sewer and Water Main Systems”, and the Ontario
Ministry of the Environment's "Guidelines for the Design of Water Storage Facilities,
Water Distribution Systems, Sanitary Sewage Systems and Storm Sewers".

The City currently uses the 2021 Niagara Region MSPU methodology for flow generation which is 255
L/c/d for people and 310 L/c/d for jobs. This value is updated from the previous Regional MSP and the
City’s 2020 Pollution Prevention and Control Plan and Master Servicing Plan Study.

Table 1 below summarizes the calculated flows for 678 Niagara Street & 418-430 Aqueduct Street
development based on the methodology outlined in the City’s Design Standards. It follows that the
proposed development will add 23.13 L/s to the existing system.

GEIl Consultants Canada Ltd.
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Table 1 Sanitary Flows from the 678 Niagara Street & 418-430 Aqueduct Street

R.J. Burnside & Associates Limited

FSR

City of Welland Standards

South (Building

North (Building

South (Building e

Development Building B, C,
P A and E) B, C, D) A and E) ( D)g
Lot Area 3.879 3.879 ha
611 2481 396 1592
69@1.2 ppu
15@1.4 ppu Bachelor 69@1.4 ppu Bachelor 15@1.2 ppu Bachelor
94@2.1 ppu 1-BR 429@2.1 ppu 1-BR 91@1.2 1-BR Bachelor 429@1.2
Residential 82@3'1 . 379@3' lpp . @12 pput- ppu 1-BR conle
. u - . - .
Population 2503 PP 5 phu 8202.11ppu-28R 379@2.11ppu -2BR peop
@3.7 ppu -3BR 74@3.7 ppu -3BR 28@2.24 ppu -3BR 74@2.24 ppu 38R
13@2.7 ppu 13@2.7 ppu 13@2.24 ppu 13@2.24 ppu
townhouses townhouses townhouses
townhouses
Commercial 1 1
Population @ 110 people/ha | @ 110 people/ha N/A
@0.0962 ha @0.643 ha
Residential Per
Capita flow 320 255 L/c/d
Commercial Per
Capita Flow 320 N/A L/e/d
Average Residential 2.26 9.19 1.17 4.70 Us
Flow
. Calculated using commercial area
Average Commercial 0.04 0.26
below
3.96 effective
corrected to .73 effecti
3.73 effective 3538

Peaking Factor

3.94

(Harmon’s Peaking

(Harmon’s Peaking Factor)

(Harmon’s Peaking Factor)
Factor)
Peak Residential 3.9 343 21.05
Flow
Sanitary Flow
Criteria N/A 5L/m?/day
(Employment)
Peak Commercial L7
ea F‘:ow ercla 0.15 0.98 @7,349 m? L/s
and Harmon’s PF = 4.0
Infiltration
Allowance 0.286 0.286 L/s/ha
Contributing Area 1.04 1.3* ha
RDII 0.30 0.37* L/s
44.62 (Corrected) 23.13* L/s

Total Design Flow

Notes:

1. *Partial lot area is included in existing modelled sewershed, as such only additional contributing areas used to calculate

RDII contributions.
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3.3. Impact on Sanitary Sewer System Performance

The system performance was reviewed under 2-year, 5-year, and 10-year design storms using the City’s
existing wastewater model in line with the City’s PPCP capacity assessment. Table 2 below summarizes
the existing sewer system performance.

Table 2 Peak d/D Capacity Results in Sewers from the Tie-in Point to the Welland River Siphon

Option B Option C
Tie-in to sewer south Tie-in to Region Trunk
of the Cemetery Sewer on Aqueduct
(300mm City Sewer) Street
Freeboard Freeboard Freeboard

Scenario d/D (m) d/D (m) d/D (m)

Option A
Tie-in to Niagara Street
(250mm City sewer)

Pre-Dev

1:2 Year

Post-Dev

Pre-Dev Within Within Within
Post-Dev Obvert 0.62 Obvert 0.85 Obvert
Pre-Dev 0.43 0.93
Post-Dev 0.64 0.93

1:10 Year

As seen in Table 2, the existing sewers have sufficient capacity to safely convey existing and post-
development flows under the city’s targeted 10-year design storm. Further, model results show that:

e Both City-owned 250 mm and 300 mm sewers downstream of tie-in Option A and B, have
sufficient capacity to accommodate the 10-year design storm without surcharging.

e The proposed development flows have negligible impacts to the performance of the Region
trunk sewer, with the sewer having sufficient capacity to accommodate the 10-year design storm
without surcharging.

GEI Consultants Canada Ltd. 7
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4. Summary and Recommendations

Based on the analysis of flows:

e Both City owned 250 mm and 300 mm sewers downstream of tie-in Option A and B, have
sufficient capacity to accommodate the 10-year design storm without surcharging.

e The proposed development flows have negligible impacts to the performance of the Region
trunk sewer, with the sewer having sufficient capacity to accommodate the 10-year design storm
without surcharging.

GEIl Consultants Canada Ltd. 8
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