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Functional Servicing and Stormwater Management Report
Cataract Road Lands (Southwest Quadrant)
Lot 228 & Part Lot 174, Thorold, Ontario 1

1.0 INTRODUCTION

WalterFedy Inc. has been retained by Primont (Thorold/Welland) Inc. to provide civil engineering consulting
services in support of an application for an Official Plan Amendment (OPA) for a portion of the property
comprised of Lot 228 and Part Lot 174 City of Thorold, hereafter referred to as “Cataract Road Property”. The
application pertains to the portion of the property or “Subject Lands”, located at the southwest quadrant of the
intersection of Merritt Road and Cataract Road, Lands”) having an approximate area of 4.76 ha. The purpose of
this OPA application is to seek the removal of the Subject Lands from the study area for the Port Robinson West
Subwatershed Study Update and permit a future development application.

In addition to supporting the request for the removal of the Subject Lands from the Port Robinson West
Subwatershed Study Update study area, this functional servicing and stormwater management report (FSR) will
discuss the availability in the municipal and regional water and wastewater networks to accommodate the
development and the options for extending municipal servicing to the Subject Lands. The FSR will provide a
high-level overview of the servicing (wastewater, storm and water), and grading strategies interior to the future
development. Comment on the stormwater management (SWM) strategy will be made based on the preliminary
stormwater management modelling done as part of the pre-engineering phase for the noted property. The
strategy will outline how the SWM strategy will comply with the City of Thorold, Region of Niagara, and Niagara
Peninsula Conservation Authority (NPCA) guidelines and criteria.

1.1 Site Location and Background

The Cataract Road Property is located on the southwest quadrant of the intersection of Cataract Road and
Merritt Road within the City of Thorold and the Region of Niagara. The lands are bound to the north by the
unopened Merritt Road right-of-way, Cataract Road to the east, the municipal boundary with the City of Welland
to the south and the municipal boundary with the Town of Pelham to the west. Refer to Figure 1 for the Site
location.
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Figure 1: Site Location
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Under the current condition, the lands are vacant with an existing wetland located in the northeast corner of the
site and the remaining land is used for agricultural purposes. A tributary of the Singers Drain bisects the site
from the west to the east, outletting to the wetland.

The Subject Lands, under the consideration of the OPA application, are located in the southwest corner of the
Cataract Lands and are bound by the wetland to the north, Cataract Road to the east, the municipal boundary
with the City of Welland to the south and the wetland and future channel for a tributary. A natural heritage
features has been identified with the Subject Lands; however, no changes are proposed through this application,
and they will be further examined through the draft plan of subdivision process.

A portion of the Cataract Road Property, adjacent to Cataract Road is located within Phase 2 of the Port
Robinson West Secondary Area (PRWSA). This includes the Subject Lands, located in the southwest quadrant
of the property. The Subject Lands are also located within the current City of Thorold Urban Boundary. The
area located in the northwest quadrant is also located within the current City of Thorold Urban Boundary but is
outside of the Port Robinson West Secondary Plan Area. An excerpt from the City of Thorold Official Plan has
been included in Appendix A for reference.

As previously noted, the Subject Lands are included in the study area for the Port Robinson West Subwatershed
Study Update which is understood to be undertaken shortly with a schedule of two years to completion. As
such, a hold has been placed on the Subject lands as it relates to applications for development.

1.2 Proposed Concept

The proposed development of the Cataract Road Property will include residential lots and multi-unit blocks for
a variety of housing products. Blocks have also been established for park lands, environmental areas and buffers,
stormwater management facilities, and a block for the realignment of the Singers Drain Tributary currently
bisecting the Cataract Road Property as well as a proposed local road network, connecting into existing and
future roads. Refer to Appendix B for the development Concept Plan prepared by Urbantypology, dated
November 6, 2025.

CITY
OF
THOROLD

EXISTING
WETLAND

Subject

Lands \

EXISTING

CATARACT ROAD

==
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Figure 2: Excerpt of the Concept Plan
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As previously noted, the area of focus for this report shall be the approximate 4.2 ha area comprising the Subject
Lands located in the southeast corner of the Cataract Road Property. As illustrated on the appended Concept
Plan, the development of the Subject Lands includes a mix of blocks for single-family lots and a mix of street
townhome product. The concept also includes a park block, six open space blocks, a block for a municipal SWM
Facility, a block for the existing environmental area and buffer to the south, and a road network that includes a
connection to Cataract Road and a connection to the future residential development to the south, within the
City of Welland. Refer to Figure 2 for an excerpt of the Concept Plan highlighting the development of the
Subject Lands.

1.3 Reference Reports and Drawings

In the preparation of this FSR, the following reports/drawings were referenced:

1. Primont Welland Thorold Concept Plan; Urbantypology. November 6, 2025

2. Updated Report on Preliminary Geotechnical Investigation, Quaker Road, Welland Ontario (Draft); DS
Consultants Ltd., July 22, 2022

3. Geotechnical Investigation and Hydrogeological Considerations, Proposed Residential Development, Quaker
Road and First Avenue, Welland Ontario; Soil-Mat Engineers & Consultants Ltd., June 14, 2024

4. Hydrogeologic Study and Wetland Balance, 436 Quaker Road, Welland and Lot 228/Part Lot 174, Thorold,
ON; Terra-Dynamics Consulting Inc., June 27, 2024

5. Draft Northwest Welland Stormwater Management Implementation Plan; Upper Canada Consultants,
August 22, 2022

Stormwater Management Guidelines; Niagara Region, December 2022

Water-Wastewater Project Design Manual; Niagara Region, July 2023

8. Stormwater Management Policies & Guidelines; Niagara Peninsula Conservation Authority (NPCA),
March 2010

9. Stormwater Management Planning and Design Manual; Ministry of the Environment, Conservation and
Parks (MECP), 2003

10. Design Guidelines for Drinking-Water Systems; Ministry of the Environment, Conservation and Parks,
2016

11. Design Guidelines for Sewage Works; Ministry of the Environment, Conservation and Parks, 2016

12. Topo Graphis Survey Information provided by Upper Canada Consultants Ltd., received March 13, 2022

1.4 Review Agencies

City of Thorold

The City of Thorold is the primary authority for land use policy and as such, will be responsible for the review
and approval of the Application for an Official Plan Amendment and subsequent development applications
related to the Subject Lands.

Based on the 2024 Memorandum of Understanding for Engineering Services, the City of Thorold will be the

approval authority for the approval of the design for local municipal infrastructure servicing the proposed
development.
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Region of Niagara

As of March 31, 2025, The Region of Niagara no longer holds planning authority over the lower tier
municipalities. As per the 2015 Memo of Understanding (MOU) between the City and the Region, the Region
will provide consultative services in areas of technical expertise, including archaeological resources, the natural
environment etc. for complex applications.

The Region of Niagara will continue to have engineering approval authority; regional engineering reviews will be
limited to the review of regional infrastructure and capacities available in regional infrastructure.

Niagara Peninsula Conservation Authority (NPCA)

The NPCA will be responsible to regulate development and activities near areas prone to natural hazards,
including wetlands, shorelines, and watercourses to manage flooding and erosion. The NPCA will also be the
permitting agency for works within the authority’s regulated area.

Other Utilities and Authorities Having Jurisdiction

The development will require review by other utility providers for the supply and installation of services
including, but not limited to, hydro, gas, and telecommunications (cable and fiber). As such, drawings will be
circulated to relevant agencies for their comment during detailed design.

2.0  EXISTING INFORMATION
2.1 Existing Topography and Land Use

Under the current condition, the Cataract Road Lands are vacant with an existing wetland located in the
northeast corner of the site and the remaining land is used for agricultural purposes. A tributary of the Singers
Drain bisects the southern portion of the site and outlets to the wetland. The existing wetlands have been
mapped as Provincial Significant Swamp Wetlands associated with the Niagara Street Cataract Road Woodlot
Wetland Complex.

Based on aerial photography, land use within the Subject Lands were mainly agricultural with some open space
areas along the north limits. An environmental area has also been identified in the southern portion of the
Subject Lands, extending into the City of Welland area at the approximate midpoint of the development block.
This area will be further examined in a subsequent Draft Plan application through a detailed EIS Assessment, the
finding of which will be incorporated in the ultimate design for this phase of development.

Elevations along the Cataract Road centerline rise from an approximate elevation of 184.25 at the municipal
boundary with the City of Welland, to a highpoint of approximately 184.70 m at about 410.0 m south of the
intersection with Merrit Road. From the high point the elevation falls to the intersection with Merrit Road at an
elevation of 182.05m.

This property itself generally falls from south to north with overland flows directed to the wetland, except for
the southeast corner where an existing ridge, coinciding with the highpoint on Cataract Road and the limits of
the Subject Lands, with overland flows being directed towards the Towpath Drain located in the City of Welland.
Drawing C101, the Existing Conditions Plan, illustrating existing contours and site features has been attached
for reference.
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2.2 Geotechnical and Hydrogeological Conditions

2.2.1 Geotechnical Conditions

No site-specific geotechnical investigation has been completed at the time of writing, but as part of the
preliminary geotechnical investigation for the Cataract Road Lands completed by DS Consultants Ltd. (DSCL)
and the geotechnical investigation for the proposed residential development immediately south of the Subject
Lands, in the City of Welland, DS Consultants (DSC) and Soil-Mat Engineers and Consultants Ltd. (Soil-Mat)
advanced boreholes in and around the Subject Lands. The boreholes advanced by DSC include BH21-3, BH21-
4 BH21-5 and BH22-01. Soil-Mat as part of their investigation advanced a single borehole, BH3. The depth and
observations for the noted boreholes are summarized in Table 1, water level readings recorded at BH21-3 are
summarized in Table 2.

Table 1: Borehole Depths and Observations

Depth at
Borehole ID Date Termination | Observations
Borehole was recorded as wet below 4.6 mbg;
BH21-3 /.3 mbg 50-mm-diameter monitoring well installed
BH21-4 2021.10.27 6.7 mbg Borehole was recorded as dry upon completion
BH21-5 6.7 mbg Sgnie:gle was recorded as wet at 6.0 m depth during
BH22-01 2022.03.06 35.6 mbg Borehole'was recordefj as wet belpw 24.4 mbg;
50-mm-diameter monitoring well installed
BH3 2022.12.06 8.2 mbg Borehole was recorded as open and dry upon completion

mbg - meters below grade

Table 2: Recorded Water Levels at Borehole BH21-3

Date Water Level
2021.11.11 0.35 mbgl
2022.05.10 0.52 mbgl

mbgl - meters below ground level

Based on the borehole logs provided in the two reports, in-situ soil conditions can be described as a clayey silt
and silty clay layer ranging in depths 0.2 m to 0.6 overlain with 200 mm to 350 mm of topsoil. Boreholes BH21-
3, BH21-4 and BH21-5 note the top layer of clayey silt as disturbed and reworked, very moist with trace sand
and silt seams. Borehole BH21-5 also noted trace organics within the top layer. Borehole BH3 notes occasional
gravel within the firm to very stiff silty clay/clayey silt layer.

Logs for boreholes BH21-3, and BH21-4 note this upper clayey silt layer is underlain with a layer of brown silty
clay, moist to very moist with trace sand, silt seams, very stiff to firm, transitioning to grey and moist to wet. In
the case of BH21-3, the soil composition continues to the borehole termination, while logs for BH21-4 this
clayey silt layer has a thickness of 3.7 m. This layer overlays reddish brown, moist compact to dense silt to the
termination of the borehole.

Borehole BH21-5 logs records that the top clayey silt layer is underlain with brown moist and compact silt with

trace sand and some clay to termination. In the case of BH3, the logs indicate the silty clay/clayey silt layer is
underlain by sandy silt/silt to termination.

walterfedy.com



Functional Servicing and Stormwater Management Report
Cataract Road Lands (Southwest Quadrant)
Lot 228 & Part Lot 174, Thorold, Ontario 6

2.2.2 Hydrologic Investigation

A hydrologic investigation was completed for the Cataract Road Property and 436 Quaker Road in Welland
(draft plan approved lands also retained by the applicant) by Terra-Dynamic Consulting Inc. (TDCI). Boreholes
were advanced in 2021 and 2022 with the field work completed between May 2022 to November 2023.

The investigation found that the property is located on the Haldimand Clay Plain, a regional thick aquitard of
silty clay/clayey silt soils and downgradient of the Fonthill Kame-Delta Complex which is considered a regional
groundwater recharge area. Shallow groundwater flow is generally from northwest to southeast across the Site.
The high-water table in the spring season of 2023 was generally less than 1 m below natural ground surface
while during August 2022 the depth to the water table increased from west to east.

The wetlands are on low permeability silty clay, consisting of surface water depression wetlands and are
sustained on precipitation alone. Watercourse monitoring identified intermittent or ephemeral conditions; pre-
development monthly water balance modelling reasonably matches wetland water level monitoring supporting
the conceptual model of palustrine wetlands (e.g. intermittent or no inflow) supported primarily by precipitation.
A monthly water balance for the wetlands identified, on average, potential evapotranspiration as exceeding
precipitation for June, July and August, with soil water holding capacities less than saturated also in September
and October.

Based on the finding of the investigation, it was concluded that the residential development of the property
predicted no negative impacts to the ecological and hydrologic integrity of the watershed. As the wetlands are
primarily supplied by precipitation the implementation of buffers as prescribed in the Environmental Impact
Study should be sufficient to sustain the wetlands. Additional groundwater recharge mitigation measures are
not required. Given the low permeability of the native soil the use of infiltration trenches, soak away pits or
pervious pipes would not be feasible.

2.3 Existing Servicing and Utilities

The Subject Lands are currently un-serviced by municipal “wet” services (water, wastewater and storm).
Servicing of the Subject Lands has been included in the servicing scheme for the PRWSA and will be serviced
via the extension of the existing regional and municipal water and wastewater systems. Refer to Section 3 for
a review of potential servicing schemes to provide municipal servicing to the site. Storm and stormwater
management servicing will be addressed locally.

Based on a desktop review, it has been concluded that there is no existing plant for the dry utilities (natural gas,
hydro, telecommunications, etc.) available to service the Subject Lands. As previously noted, as the planning
and engineering process progresses, utility providers will be engaged to ensure service can be made available
for the proposed development.

The subject lands are adjacent to a Draft Plan approved subdivision in the Municipality of Welland. “Wet”
services and “dry” utilities are planned along First Avenue up to the limits of Welland/Thorold in order to service
the development, as such, the extension of theses services can be accommodated to support the Thorold
development accordingly.

2.4 Source Water Protection
According to the Province of Ontario’s Source Protection Information Atlas, the Site is located within the Niagara

Peninsula Source Protection Area. Table 3 provides the source protection details for the Site which is current as
of December 9, 2025.

Figure 3 provides the mapping for the subject site as exported from the Source Protection Information Atlas.
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Table 3: Source Protection Details

Source Protection Area

Niagara Peninsula

Water Quality
Wellhead Protection Area
Wellhead Protection Area (WHPA-E):
Issue Contributing Area:
Significant Groundwater Recharge Area:
Highly Vulnerable Aquifer:
Event Based Area:

No
No
No
No

Yes ; scoreis 4

No

Water Quantity
Wellhead Protection Area Q1:
Wellhead Protection Area Q2:
Intake Protection Zone Q:

No
No
No

Based on a review of the Niagara Peninsula Source Protection Plan and the 2017-2018 Tables of Drinking
Water Threats, the Site is not located within areas where significant drinking water threats can occur.

To ensure that infrastructure proposed as part of this development does not become a significant threat in the
future, proposed infrastructure should be designed in accordance with MECP’s publication titled Design
Guidelines for Sewage Works 2008 (updated May 2019) and the Niagara Region’s Water-Wastewater Project
Design Manual (July 2023). The design of infrastructure to this standard is done to maximize expected life and

reduce the incidence of failure.
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3.0 PORT ROBINSON WEST SUBWATERSHED STUDY UPDATE

As previously noted, the lands are subject to Policies in the City's Official Plan restricting planning applications
until the completion of the Port Robinson West Subwatershed Study Update.

As noted in Section 2.1, and lllustrated on Drawing C101, the Subject Lands straddle an existing drainage split.
The Pre-Development Storm Drainage Area Plan (Drawing DAP1 found in Appendix G) further details this split
with Catchments 101 and 103 having an area of 3.12 ha and 0.60 ha respectively (total area = 3.72 ha), draining
south, outletting to the Towpath Drain. Drainage from Catchment Area 102 (1.04 ha) flows north to the existing
wetland before discharging to a subsidiary of the Singers Drain.

With the Cataract Road Property having an area of 30.24 ha, the area of the Subject Lands contributing to the
Port Robinson West Subwatershed (Catchment 102) is approximately 3.4% of the total property. Further
Catchment 102 constitutes less than 0.1% of the 1447.2 ha catchment area of the Port Robinson West
Subwatershed. Based on high level preliminary design concepts, it is anticipated that under the proposed
condition, the area draining to the existing wetland and subsequently the Singers Drain, will consist of “clean”
runoff from rear yards, roof tops, park and open space suitable for recharging wetland water levels. Based on
these high-level designs, it is anticipated that the area draining to the Port Robinson West Subwatershed will be
reduced under the post-development condition, further reducing the Subject Lands contributions to the Port
Robinson West Subwatershed. It should be noted that the existing wetlands provides natural attenuation of
runoff peak storm flows entering the wetland.

Based on this review, it is requested that the Subject Lands be excluded from the Port Robinson West
Subwatershed Study Update.

Cataract Road
Property

¥ g u.x..,. ‘

22 Lands *Lf’
_ea7 /A_J 226
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I Limits of 5
F Singers Drain .p
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8 Welland
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Figure 4 - Excerpt of Singers Drain Watershed Mapping
(Taken from the Port Robinson West Subwatershed Study)
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4.0 PROPOSED SERVICING STRATEGY

4.1 Proposed Wastewater Servicing

4.1.1 Extension of External Servicing to the Subject Lands

As previously noted, there are no Regional or municipal wastewater sewers located within the vicinity of the
Subject Lands. A review of the PRWSP servicing strategy found the Subject Lands would need to be serviced
via a municipal wastewater sewer conveying flows north on Cataract Road to the intersection with Merrit Road
where it would connect to a future regional trunk sewer (approximately 500 m). Under the current strategy, this
trunk sewer would be extended from the existing 675-mm-diameter terminus located at the intersection of
Hansler Road and Secord Street, approximately 2.6 kilometers east of the Subject Lands. This regional trunk
would extend from the terminus, north on Hansler Road to Merrit Road, then continue west, extending all the
way to the municipal boundary with the Town of Pelham. Flows in the existing trunk are conveyed to the
Towpath Pump Station (WWPS), located east of the Subject Lands, where it is understood that this extension
would be a development charge (DC) funded project. Refer to Appendix D for wastewater sewer layouts.

As discussed at the meeting on January 14th, 2026 with City of Thorold, City of Welland and Region of Niagara
staff, review of the proposed PRWSP master servicing plan noted a few concerns regarding the servicing scheme
as it related to the development of the Subject Lands, including:

e Timing of the Construction and Anticipated Commissioning of the Regional trunk and Municipal
Wastewater Sewers.
The Subject Lands are located within the current municipal boundary and are appropriately zoned.
Based on the discussion with municipal and regional staff, it is understood that the design of the regional
trunk sewer has been initiated. Post-construction of the Regional trunk sewer, a local municipal sewer
on Cataract Road would need to be designed, constructed and put into operation. It is understood that
the Region and the City of Thorold have been collecting Development Charges to fund the proposed
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works, but final construction costs are not available. As such, these projects are not anticipated within
in the foreseeable future, development of the Subject Lands would remain on hold.

e Efficiency of the Current Layout of the Regional Trunk Extension.
As noted to Regional and Municipal staff, there is very little developable area immediately fronting the
proposed route of the regional trunk sewer. While direct service connections to the trunk are not
permitted, the current route of the trunk sewer would require additional municipal sewers to extend
service to the developable areas.

e Lifetime Costs of the Infrastructure.
As previously noted, the current layout for the regional trunk sewer will result in additional
infrastructure that is not efficient. Itis understood the Region of Niagara is facing significant deficits in
funding required for necessary upgrades and maintenance of existing infrastructure. As such, a review
of potential alternative servicing methods to increase the system efficiency is warranted.

Given these impacts to the developability of the Subject Lands, an alternative method to provide wastewater
servicing to the Subject Lands was developed. This alternative servicing scheme calls for the extension of the
future municipal wastewater sewer from the currently proposed terminus on First Avenue, north 40 m to a
manhole located adjacent to the municipal boundary with the City of Welland. The wastewater sewer would
then continue north on First Avenue from the manhole to the limits required to service the Subject Lands as well
as a portion of the lands to the east of First Avenue, approximately 100 m. Flows in this sewer would be
conveyed to the Region’s trunk sewer on Quaker Road, and ultimately to the Towpath WWPS. The manhole at
the municipal boundary would be fitted with flow monitoring equipment for the calculation of usage charges
between the City of Thorold and the City of Welland. Refer to Appendix D for the proposed wastewater network
layout.

Analysis of the alternative servicing scheme included a review of available capacity within the Quaker Road
trunk sewer. This analysis confirmed that the Quaker Road has sufficient capacity for current and projected
flows from the Subject Lands, as well as the estimated flows from the development of approximately 17.0 ha
located on the east side of Cataract Road while operating within the criteria of the Region of Niagara. Refer to
Appendix D for the wastewater sewer design calculations and drainage area plans.

Contrasting the alternative servicing scheme with the PRWSP servicing strategy, the noted benefit of the
alternative offers the following benefits:

e Timing of the Construction and Commissioning of the First Avenue/Cataract Road Municipal
Wastewater Sewer.
The alternative servicing scheme places the timing of the construction and commissioning of the
wastewater sewer at the developer’s discretion allowing for the acceleration of the development of the
serviceable lands, including the Subject Lands. It is understood that the Region and the City of Thorold
have been collecting Development Charges to fund the extension of the wastewater network to service
the Port Robinson West Secondary Plan area, but given the reduced cost of the alternate servicing
scheme, additional options of financing the proposed expansion are viable, such as the front ending of
the costs by the developer(s) in exchange for Development Charge credits. This permits the works to
potentially be driven by the developer allowing for the development and subsequent housing to be
available on a reduced timeline.
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e Efficiency of the Alternate Layout of the Municipal Wastewater Sewer on First Avenue/Cataract
Road.
As summarized above, the alternate servicing scheme greatly reduces the length of required sewers
and provides capacity for not only the Subject Lands, but lands to the east of Cataract Road. This
efficiency in design reduces construction costs and municipal infrastructure as well as life cycle
maintenance costs. It also affords the Region of Niagara to investigate a more efficient layout to service
the remining Port Robinson West Secondary Plan lands. Refer to Appendix F for construction cost
estimates for the two servicing schemes.

e Defraying of Construction Costs from the Region of Niagara
The alternate servicing scheme greatly reduces the length of required sewers and provides capacity for
not only the Subject Lands, but lands to the east of Cataract Road. This efficiency in design reduces
construction costs reduces municipal infrastructure as well as life cycle maintenance costs to be borne
by the lower tier municipalities.

e Limited impact on Regional Infrastructure
While flows from the proposed alternate servicing strategy will now longer be conveyed to the Region’s
future Merrit Road wastewater trunk sewer, the flows will remain within the Towpath WWPS
sewershed and should not impact the planned upgrades to the facility.

Unlike the PRWSP servicing strategy, the proposed alternative servicing scheme would require a cross-boundary
servicing agreement between the City of Thorold and the City of Welland. Based on discussions during the
meeting with the City of Thorold, City of Welland and Regional of Niagara staff, there are similar agreements in
place between the two lower tier municipalities that can be used as a framework for this future agreement.
Preliminary discussions with the City of Welland regarding the extension of servicing to the Subject Lands
through Welland have been favourable.

4.1.2 Wastewater Servicing of the Subject Lands

As previously noted, the intent of this FSR is to support the OPA application to have the Subject Lands removed
from the study area of the Port Robinson West Subwatershed Study Update. As such, this report provides a
brief overview of the wastewater servicing strategy for the proposed concept for the Subject Lands. Further
detail will be provided in support of future development applications.

Wastewater generated by the proposed development will be conveyed to the service connection on Cataract
Road via a network of wastewater sewers within the future road network. The sewer will be designed to operate
within the criteria of the City of Thorold, and the Region of Niagara and will meet the requirements of the criteria
set forth in the City of Thorold engineering guidelines.

4.2 Proposed Domestic and Fire Water Servicing

4.2.1 Extension of External Servicing to the Subject Lands

Like the wastewater servicing scheme, under the PRWSP servicing strategy water servicing to the Subject Lands
will be via a proposed regional trunk main within the Merrit Road right-of-way. This trunk watermain connect
to the regional water network at the existing terminus located at the intersection of Hansler Road and Secord
Street, approximately 2.6 kilometers east of the Subject Lands. The proposed watermain would continue north
from the terminus on Hasler Road to Merrit Road, continuing west on Merrit Road to the municipal boundary
with the Town of Pelham. A municipal distribution main would then extend on Cataract Road to the connection
point for the Subject Lands, an approximate length of 500 m. Refer to Figure 5 for the proposed watermain
layout.
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The PRWSP servicing plan for the water presents similar concerns when it comes to the servicing of the Subject
Lands with municipal water, including:

e Timing of the Construction and Anticipated Commissioning of the Regional Trunk and Municipal
Watermain.
As previously noted, the Subject Lands are located within the current municipal boundary and are
appropriately designated. Based on the discussion with municipal and regional staff, it is understood
that the design of the trunk watermain has been initiated. Post-construction of the Regional watermain
trunk, a local distribution watermain on Cataract Road would need to be designed, constructed and put
into operation. It is understood that the Region and the City of Thorold have been collecting
Development Charges to fund the proposed works, but final construction costs are not available. As
such, these projects are not anticipated within in the foreseeable future, development of the Subject
Lands would remain on hold.

e Efficiency of the Current Layout of the Regional Trunk Extension.
As noted to regional and municipal staff, there is very little developable area immediately fronting the
Merrit Road. While direct service connections to a Regional watermain are not permitted, the current
scheme for the region’s watermain, additional lengths of municipal distribution watermain would be
required to provide domestic and fire water servicing to the developable areas with in the PRWSP area.

e Lifetime Costs of the Infrastructure.
As previously noted, the current layout for the required municipal and regional water distribution
system will result in additional infrastructure that is not entirely efficient. It is understood the Region
of Niagara is facing significant deficits in the funds required for necessary upgrades and maintenance
of existing infrastructure. As such, a review of potential alternative servicing methods to increase the
system efficiency is warranted.

In order to permit the development of the Subject Lands ahead of the construction and commissioning of the
infrastructure proposed under the PRWSP servicing plan, an alternative strategy is required to provide domestic
and fire water servicing to the lands. This alternative servicing scheme calls for the extension of the future
municipal water main from the currently proposed terminus on First Avenue, north 40 m to a meter chamber
located adjacent to the municipal boundary with the City of Welland, the watermain would then be continue
north on First Avenue from the meter chamber to the limits required to service the Subject Lands as well as a
portion of the lands to the east of First Avenue, an approximate length of 100 m. The meter chamber at the
municipal boundary would be house the metering infrastructure for the calculation of water usage charges
between the City of Thorold and the City of Welland. Refer to Figure 6 for the proposed water network layout.

As part of the development process detailed water modelling will be required to ensure the Subject Lands can
be adequately service the fire and domestic water demand generated by the development.

The primary benefits of the alternate servicing scheme are as follows;

e Timing of the Construction and Commissioning of the First Avenue/Cataract Road Municipal
Watermain.
The alternative servicing scheme places the timing of the construction and commissioning of the
watermain at the developer’s discretion allowing for the acceleration of the development of the
serviceable lands, including the Subject Lands. It is understood that the Region and the City of Thorold
have been collecting Development Charges to fund the extension of the watermain network to service
the Port Robinson West Secondary Plan area, but given the reduced cost of the alternate servicing
scheme, additional options of financing the proposed expansion are viable, such as the front ending of
the costs by the developer(s) in exchange for Development Charge credits. . This permits the works to
potentially be driven by the developer allowing for the development and subsequent housing to be
available on a reduced timeline.
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e Efficiency of the Alternative Layout of the Municipal Water Network.

As summarized above, the alternate servicing scheme greatly reduces the length of required regional
and municipal watermains. This efficiency in design reduces construction costs, municipal infrastructure
as well as life cycle maintenance costs. It also affords the Region of Niagara to investigate more efficient
layout to service the remaining Port Robinson Secondary Plan lands. Refer to Appendix F for
construction cost estimates for the two servicing schemes. This efficiency in design reduces
construction costs, municipal infrastructure as well as life cycle maintenance costs to be borne by the
lower tier municipalities. Preliminary discussions with the City of Welland regarding the extension of
servicing to the Subject Lands through Welland have been favourable

As previously noted, further modelling of the proposed watermain network by the City of Welland will be
required to confirm the system can adequately meet the domestic and fire demands of the development and if
additional looping or connections are required. Refer to Appendix E for the calculated fire and domestic water
demands generated by the proposed development.

4.2.2 Water Servicing of the Subject Lands

As the intent of this FSR is to support the OPA application to have the Subject Lands removed from the study
area of the Port Robinson West Subwatershed Study Update, this report provides a brief overview of the water
servicing strategy for the proposed concept for the Subject Lands. Further detail will be provided in support of
future development applications.

Woater demands generated by the proposed development will be serviced via a watermain network located
within the future road network. At a minimum, the network will be connected to the municipal network at a
connection to the future watermain on Cataract Road. The system will be designed to operate within the criteria
of the City of Thorold, and the Region of Niagara and meet will meet the requirements of the criteria set forth
in the City of Thorold engineering guidelines. As previously noted, additional modelling will be required to
establish the size of the proposed watermains as well as the need for additional connections/looping to meet
the City's operating criteria.

4.3 Stormwater Management (SWM) and Storm Servicing of the Subject Lands

4.3.1 Major and Minor Storm Systems

As this FSR aims to support the OPA application to remove the Subject Lands from the Port Robinson West
Subwatershed Study Update area, a summary of the major and minor storm systems for the proposed concept
is provided. Further details will accompany future development applications.

As illustrated on the proposed Concept Plan, a SWM Facility Block has been proposed to provide quality and
quantity control for the proposed development. A minor system will be designed to collect runoff from minor
events via a network catchbasins, manholes and adequately sized sewers and convey these flows to the
proposed SWM Facility.

Major flows resulting from runoff of larger events shall be conveyed overland via the proposed road network to

the SWM Facility for quantity control purposes. The rights-of-way of the proposed road network will be designed
to ensure these flows are contained within the right-of-way limits and not impact private properties.

walterfedy.com



Functional Servicing and Stormwater Management Report
Cataract Road Lands (Southwest Quadrant)
Lot 228 & Part Lot 174, Thorold, Ontario 14

4.3.2 Stormwater Management (SWM) Design

In accordance with the City of Thorold, Region of Niagara and NPCA guidelines and the Ministry of
Environment’s Stormwater Management Planning and Design Manual, an effective SWM design must address
the following:

e  Water Quantity Control to attenuate post development peak flows to pre-development levels.

e Provide a “Level 1" or “Enhanced” level of protection (i.e. 80% long-term suspended solids removal)
as defined in the MOE’ Manual as per the Stormwater Management Plan for the Welland Northwest
Area Secondary Plan.

e Water Balance to ensure that post-development infiltration rates equal or exceed pre-development
levels.

4.3.3 Existing Conditions

Under pre-development conditions, the Subject Lands are predominantly in an undeveloped state with surface
runoff from the southern portion of the lands draining by sheet flow to the existing Towpath Drain and wetland
within the City of Welland. The remaining lands drain to the existing wetland with drainage ultimately conveyed
to the northeast and the Singers Drain. The pre-development conditions were modelled with the SWMHYMO
hydrologic modelling program development J.F. Sabourin & Associates. The modelling utilized the City of
Thorold 2-year to 100-year storm Chicago Storm IDF for a 4-hour duration. A 25 mm, 4-hour duration event
was also used for water quality modelling. Pre-development drainage boundaries were established for the
proposed SWMF based on the existing topographic survey provided by Upper Canada Consultants Inc. To be
consistent with Upper Canada Consultants’ draft Implementation report, a Curve Number (CN) of 74 was
adopted for the modelling along with an initial abstraction of 8.924 mm. Both are representative of the silty-clay
Hydrologic Soil Group C/D found throughout the site. Drawing DAP101 found in Appendix G depicts the
drainage boundaries.

4.3.4 Preliminary SWM Modelling and Target Flow Rates

Hydrologic modeling was prepared to determine pre-development flow rates from the subject lands. The
current 4.16 ha site is comprised of agricultural (crop) fields and open space. A tributary of the Singers Drain
bisects the subject lands with the northern portion draining north to a tributary of the Singers Drain and the
southern portion draining to the Towpath Drain. All drainage is via overland flow.

Pre-development catchment areas and approximate impervious level are summarized in Table 4.

Table 4: Pre-Development Catchment Areas

Catchment  Description Outlet Area Impervious
ID (ha) (%)
101 Existing agricultural / open space Overland to Towpath Drain 3.12 0
102 Existing agricultural / open space Overland to Singers Drain 1.04 0
Total 4.16 0

Based on SWMHYMO modeling for the 2- to 100-yr storm events, pre-development peak flows for each of the
outlet locations as well as the total pre-development discharge is shown in Table 5. These flows will be used to
compare with the post-development results.

4.3.5 Quality and Quantity Control

The proposed Concept Plan includes a Stormwater Management Facility (SWMF) Block to provide quality and
quantity control for the proposed development to meet the requirement of the City of Thorold and NPCA. The
proposed facility will outlet to the Towpath Drain via a storm sewer within the Cataract Road/First Avenue right-
of-way, the design will also take into consideration the City of Welland’'s SWM criteria.
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Table 5: Pre-Development Peak Flows (m3/s) From Subject Lands to Outlet Locations

Storm Catchment 101 Catchment 102 Total
Event (South to Towpath Drain)  (North to Singers Drain) (101 + 102)
2-Yr 0.044 0.019 0.060
5-Yr 0.063 0.028 0.087
10-Yr 0.080 0.036 0.111
25-Yr 0.109 0.049 0.151
50-Yr 0.135 0.060 0.187
100-Yr 0.160 0.072 0.222

As described in Section 4.4 of this report, runoff collected in the major and minor storm systems will be conveyed
to the SWMF for quantity and quantity control. Based on preliminary modelling and the MECP guidelines and
the size of the Subject Lands, it is anticipated that the proposed SWMF will consist of an MECP dry pond facility
to provide post-to-pre-development quantity control and quality control (Basic, 60% TSS removal). An oil-grit
separator unit will be installed upstream of the dry pond to provide a water quality treatment train that will
achieve an Enhanced (80% TSS removal) level of water quality protection for all flows collected in the minor
system.

Section 3.0 of this report notes that areas draining to the existing wetland, including wetland-adjacent rear-yard
and roof areas. Landscaped portions of the proposed park block and the proposed open space blocks contiguous
with the wetland will remain uncontrolled. The runoff from these areas is considered “clean runoff,” not
requiring quality control prior to discharge. As illustrated in Figure ??, under the post development conditions,
the area discharging to the wetland has been reduced and as such, quality control of these flows is not warranted.

4.3.6 Stormwater Management Facility Design

The Dry Pond SWM facility will be designed in accordance with guidelines established by the MECP and NPCA.
The SWMF will have a maximum depth of 1.8 m from bottom to spillover weir or 2.1 m from bottom to top of
the pond. All side slopes are 5:1. A maintenance access to the bottom of the facility will be provided.

The facility will be designed with a compound outlet structure consisting of two (2) orifice controls - a low flow
orifice to control the more frequent and the water quality event, and a second orifice to provide quantity control
for the less frequent storm events. The SWM Facility will outlet to a future storm sewer on Cataract Road,
conveying flows to First Avenue, and continuing south, outletting to the channelized Towpath Drain. Emergency
spillover will be directed to the adjacent natural areas.

4.3.7 Water Balance

The Stormwater Management Plan for the Welland Northwest Area Secondary Plan identifies that ground water
recharge rates under the post development condition shall meet or exceed the pre-condition rates. As the
development process proceeds and further geotechnical and hydrogeological studies are complete these targets
will be established. It is anticipated that these targets will be achieved through the use of LIDS and infiltration
galleries developed through the future detailed design.
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5.0 SITE GRADING

Proposed grading will conform to the slope requirements outlined under the Accessibility for Ontarians with
Disabilities Act (AODA) and will be designed in accordance with City of Thorold and Niagara Region engineering
standards. The grading strategy will respect existing grades along all property boundaries and is intended to:

* minimize grading and cut/fill requirements
e minimize changes to existing surface hydrology and hydrogeology
e match existing elevations at the limits of development

e provide clearly defined major overland flow routes toward municipal stormwater conveyance
features while maintaining existing drainage patterns

¢ maintain sheet flow conditions where feasible to reduce concentrated discharge points

e Vegetation clearing should avoid sensitive periods for wildlife (e.g., breeding seasons in spring and
summer) unless appropriate mitigation measures are implemented or a qualified biologist confirms
that habitat is inactive

Excavations will be completed in accordance with the Occupational Health and Safety Act (OHSA) and
recommendations provided within the Geotechnical Investigation. Compliance with O. Reg. 406/19 - On Site
and Excess Soil Management will be required for excavation, handling, and off-site transport of excess soils. A
Qualified Person (QP), as defined by the regulation, should be retained to provide site specific guidance on
excess soil characterization, tracking, and disposal.

Stockpiles and equipment will be managed to prevent wildlife attraction or access. Loose materials (fill, brush,
peat, rock, etc.) should be covered when possible, and open pipe ends should be capped to prevent wildlife
entry. Trails, bins, storage areas, and vacant structures must be secured at the end of each workday. Stockpiles
will also follow erosion and sediment control measures outlined in the appropriate ESC section of the report.

6.0 EROSION AND SEDIMENT CONTROL

Sediment and erosion controls to be implemented during construction will include stabilized construction
entrances and a perimeter silt fence. Prior to the start of any construction, all erosion and sediment control
measures installed will be inspected by the Consultant. The controls will be maintained, and accumulated
sediments removed once their capture capacity has been decreased by one-third. The measures will also be
periodically inspected and upgraded/altered as Site conditions change. Periodic inspections will consist of visual
observation of the effectiveness of the control measures and sediment migration offsite.

Any sediment tracked onto the roadway during the course of construction will be cleaned by the Contractor. To
minimize the amount of mud tracked onto the roadway, a mud-mat will be installed at all construction exits and
the Contractor will be required to ensure that vehicles leave through the exit. The mud-mat will be periodically
inspected and cleaned/sewertained as required to ensure it is functioning as intended.

To prevent sediment runoff from the Site, light-duty silt fencing (in accordance with OPSD 219.110) will be
installed along the perimeter of the Site and at the base of all stockpiles. Stockpiles are to be visually monitored
after rainfall events and will be hydraulically seeded if the stockpiles are to remain undisturbed for extended
periods of time.

The outlets from the Site will be inspected for evidence of sediment migration offsite. In the event that
sediments have migrated offsite, additional sediment controls shall be implemented as necessary to ensure that
no additional sediment escapes from the Site. Any excessive sediment that has migrated offsite shall be removed
and the area restored to pre-construction conditions.
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As the servicing phase of the construction proceeds, each inlet structure will have aninsert installed and/or filter
fabric will be wrapped around the lids of all manholes to prevent intrusion of sediment into the storm sewer
network. The inserts will be cleaned once they reach one-third their sediment accumulation capacity or as per
the manufacturer’s recommendations.

The Contractor is ultimately responsible for controlling sediment & erosion within the construction site for the
duration of construction. Sediment laden water will not be allowed to be discharged to the conveyance features
of this site. Additional erosion and sediment control materials (such as silt fence, straw bales, clear stone etc.)
are to be kept on site for emergencies and repairs.

Additionally, the following shall be considered:

7.0

Limit the size of disturbed areas by minimizing non-essential clearing and grading with retention of
existing vegetation for as long as possible

Refueling of machinery should occur >30m from surface water features and all machinery shall
remain on the project side of silt and construction fence

Storing/stockpiling materials >30m away from surface water features

Developing a response plan to be implemented immediately in the event of a spill of a deleterious
substance

Keeping an emergency spill kit on the site
Stopping work and containing deleterious substances to prevent dispersal; and

Reporting any spills of sewage, oil, fuel, or other deleterious material immediately

CONCLUSIONS AND RECOMMENDATIONS

Based on the analysis presented in this report it is concluded that:

The Subject Lands are appropriately identified for residential development under the City of Thorold
Official plan and is located within the City’s urban boundary

Based on the finding of the hydrologic investigation, the residential development of the property
predicted no negative impacts to the ecological and hydrologic integrity of the watershed

The wetlands are primarily supplied by precipitation, as such the implementation of buffers as
prescribed in the Environmental Impact Study should be sufficient to sustain the wetlands

Additional groundwater recharge mitigation measures are not required and given the low
permeability of the native soil the use of infiltration trenches, soak away pits or pervious pipes would
not be feasible

Review of the existing topographic information collected for the Subject Lands confirms that the
drainage from the Subject Lands is split over two catchments. Catchment 102, with an area of 1.04
ha as identified on Drawing DAP101, outlets to the wetland to the north with the wetland providing
attenuation of peak flows before being discharged to a tributary of the Singers Drain (Part of the
Port Robinson West Subwatershed) while runoff from Catchment 101 and 102 with an total area
of 3.72 ha flows overland to the south, outletting to the Towpath Drain located in the City of
Welland
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e The portion of the Subject Lands draining to the Port Robinson West Subwatershed (Catchment
102) constitutes a small fraction (less than 0.1%) of the overall 1447.2 ha subwatershed under the
existing condition. Based on conceptual design it is anticipated that this area would be further
reduced.

e The runoff directed to the wetlands will be “clean” consisting of run off from roofs, rear yards, open
space and park lands and is suitable for discharge to the wetland.

e Feasible, economical, and efficient solutions exist to provide water and wastewater servicing to the
Subject Lands and neighbouring properties outside the Port Robinson West servicing plan.

e Stormwater management measures can be provided in accordance with various agency guidelines
for the post-development condition.

Further, it is recommended that:
e This report be circulated to the City of Thorold in support of the Official Plan Amendment
Application.

e This report be circulated to the Agencies Having Jurisdiction for Review, including the City of
Welland.

e That discussion between the Owner, Consultant Team, City of Thorold, City of Welland and the
Region of Niagara regarding alternate servicing options continue.
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DRAWINGS

C101 Existing Conditions Plan
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