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EXECUTIVE SUMMARY

GENERAL

The City of Windsor (City), like many other municipalities, has experienced an increase in
significant storm events in recent years. Basement flooding, coastal flooding, and surface flooding
has occurred across the City, particularly in the Riverside area. In response, the Mayor expedited
the completion of the City's Sewer and Coastal Flood Protection Master Plan (SMP). The objective
of this comprehensive study was to understand the causes of the widespread flooding; identify
areas and locations in which the severe flooding occurs; evaluate high-level alternative solutions
to address this flooding; complete high-level design solutions and cost estimates; and provide an
implementation strategy and fiming for the proposed solutions. The SMP was endorsed by City
Council in July of 2020.

The SMP identified recommended improvements for the Riverside area based on the devastating
impacts of past and potential future flooding events. One of the solutions identified the need for
a new stormwater pumping stafion and an improved storm sewer outlet to the Defroit River to
service the St. Rose drainage area. The proposed pumping station will house three (3) large sized
pumps and two (2) smaller duty pumps to improve the outlet capacity and provide flood relief to
the St. Rose drainage area. The proposed pumping station capacity will provide a 1:100-year
storm level of service for the areas between Riverside Drive to the Via Rail right-of-way (ROW]),
from Ford Boulevard to east of Lauzon Road. This will include added flood resilience for the
following major roadways: Riverside Drive East, Lauzon Road, and Jefferson Boulevard. A back-up
power generator will be required as part of the project to provide standby power in the event of

a power outage.

The purpose of this study is to identify, evaluate, and report on the preferred location and
alternative design concepts for the St. Rose stormwater pumping station and storm sewer outlet.
This evaluation will include the conceptual design of the proposed St. Rose pumping station
including the site location, site layout, pumping technology, and proposed architectural design
of the on-site electrical building. The project objective is to identify the recommended pumping
station design to meet flood mitigation objectivesin the St. Rose drainage area. This Environmental

Assessment report is the documentation of the Class Environmental Assessment (Class EA) process

Project Number: 165620239 ]
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outlined by the Municipal Engineers Association (MEA) for the St. Rose stormwater pumping station

and storm sewer outlet.

This report comprises Sections 1 to 9 inclusive and Appendices A to D inclusive. A brief descripfion

of each section follows.

SECTION 1: INTRODUCTION

This section provides background information and a description of the Class EA process and

outlines the 5 various phases.

The SMP was prepared in accordance with Phases 1 and 2 of the Municipal Class EA process.
Through the SMP, the proposed St. Rose stormwater pumping statfion project was identified as a
Schedule C project. This Class EA for the St. Rose stormwater pumping station and storm sewer

outlet has been carried out in accordance with Phases 3 and 4.

SECTION 2: STUDY AREA CONDITIONS

All projects identified through the Municipal Class EA process must be evaluated based on the
potential impact to the existing conditions of the study area. This section provides a general
description of the existing natural environmental, social, and economic conditions in the study

area as a basis for the potential impact analysis.

SECTION 3: PROBLEM STATEMENT

This section provides an overview of the existing stormwater collection system, identifies the

problem statement, and establishes the project objective.

SECTION 4: DESIGN SOLUTION FOR ST. ROSE DRAINAGE AREA AS OUTLINED IN THE SMP

This section presents an overview of the work undertaken for Phase 2 of the Class EA process,
which was completed as part of the SMP study. Phase 2 involves the identification and evaluation
of various alternative solutions with the objective of determining which solution best addresses the

problem statement.

SECTION 5: DESIGN CONCEPTS AND RECOMMENDATIONS FOR ST. ROSE PUMPING
STATION

This section presents the details of the work undertaken for Phase 3 of the Class EA process, which

was completed as part of this study. In this section of the ESR, alternative design concepts are

Project Number: 165620239 2
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presented and evaluated leading to the selection of the recommended design, which satisfies
the overall preferred solution identified under Phase 2. The evaluation process is based on
minimizing undesirable social, natural environment, and economic impacts and this section of the

ESR presents detailed rationale for each alternative design concept.

SECTION 6: ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES

This section identfifies the potential environmental impacts of the recommended solution and

describes the recommended mitigation measures.

SECTION 7: CONSULTATION

This section documents agency and public consultations that occurred during Phase 3 of the Class
EA process. This section includes documentation of consultation with the public and review
agencies. In order to complete Phase 4 of the Class EA process, this report will be made available

for review and comment by the public and review agencies as part of the consultation process.

SECTION 8: OPINION OF PROBABLE COST

This section summarizes the opinion of probable cost for the recommended solution and

anficipated phasing.

SECTION 9: SUMMARY

This section summarizes recommendations that are made with respect to this study.

Project Number: 165620239 3
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1.0 INTRODUCTION

1.1 BACKGROUND
1.1.1 GENERAL

The City of Windsor (City) has experienced a significant increase in extreme storm eventsin recent
years in addition to record high water levels in Lake St. Clair and the Deftroit River. These climatic
and hydrological factors have resulted in significant basement, coastal, and surface level flooding
throughout the city and surrounding municipalities. Coastal zones and low-lying areas, which
includes Riverside and a majority of East Windsor, are at considerable risk for flood events that can
negatively impact the community and cause damage to municipal infrastructure, residential /

commercial properties, and local transportation networks.

The Intergovernmental Panel on Climate Change (IPCC) noted that it is increasingly clear climate
change has influenced several variables, including precipitation and snowmelt, which may
conftribute to localized flooding. Climate change and more specifically anthropogenic influence
has contributed fo the intensification of extireme precipitation events worldwide. In North America,
the likeliness of heavy precipitation events is set to increase in the future resulting in more frequent,
infense, and unpredictable precipitation events. The Windsor Climate Change Adaptation Plan
(2020) outlines the local data regarding climate change and projects that an increase in severe
precipitation events is to be expected in the future. In addition, high water levels in Lake St. Clair
and the Detroit River are putting a strain on the municipal storm sewer systems and poses a risk to

property owners in coastal and low-lying areas.

To better understand causes of and to develop solutions to reduce the risk of basement, surface,
and coastal flooding, the City carried out a comprehensive study known as the Sewer & Coastal
Flood Protection Master Plan (SMP). The SMP identified the need for a new stormwater pumping
station and new storm sewer outlet to the Detroit River to service the St. Rose drainage area. The
proposed pumping station will house three (3) large sized pumps and two (2) smaller duty pumps
to improve the outlet capacity and provide flood relief to the St. Rose drainage area. The
proposed pumping station capacity will provide a 1:100-year storm level of service for the areas
between Riverside Drive and the Via Rail ROW and from Ford Boulevard to east of Lauzon Road.

This will include added resilience for the following major roadways: Riverside Drive East, Lauzon

Project Number: 165620239 4
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Road, and Jefferson Boulevard. In addition, a back-up power generator will be provided for

standby power.

The existing storm sewer collection system servicing the St. Rose gravity outfall extends generally
from Wyandoftte Street (north limits) to South National Street (south limits) and St. Rose Avenue /
Virginia Avenue (east limits) to Jefferson Boulevard (west limits). The existing storm sewer collection
system is shown in Figure 1.1 of Appendix A. The proposed St. Rose pumping stafion and collection
system upgrades will modify the service areas for the St. Rose drainage area and the nearby Ford
drainage area. This project will include conveyance improvements along Riverside Drive East,
expansion of the St. Rose drainage area, and reduction of the Ford Boulevard drainage area. This
includes relocating drainage areas north of South National Street to the St. Rose drainage area.
The proposed storm sewer collection system expansion will service the new St. Rose pumping
station and extend generally from the Detroit River (north limits) to South National Street (south
limits) and St. Rose Avenue / Virginia Avenue (east limits) fo Thompson Boulevard / Esdras Place

(west limits). The proposed drainage area is shown in Figure 1.2 of Appendix A.

1.1.2 SEWER & COASTAL FLOOD PROTECTION MASTER PLAN (SMP)

To assess and develop solutions reducing the risks of basement, surface, and coastal flooding, the
City carried out a comprehensive study known as the Sewer & Coastal Flood Protection Master
Plan (SMP). The SMP study was initiated in the Spring of 2018 and was completed in the Summer
of 2020. The purpose of the SMP study was to understand the causes of flooding; identify locations
of basement, surface, and coastal flooding; evaluate alternative solutions; complete high-level
design and cost estimates for proposed infrastructure improvements; and provide an
implementation strategy for the recommended solutions. The SMP report can be accessed

through the following web link: Sewer and Coastal Flood Protection Master Plan (citywindsor.cal).

The SMP was carried out under the direction of a Technical Advisory Committee that included
representatives from the Essex Regional Conservation Authority (ERCA), the City of Windsor,
Aquafor Beech Ltd. (Aquafor), and Dillon Consulting Ltd (Dillon). The engineering and planning
team assembled to complete the study included Dillon as lead consulting firm, partnered with

Aquafor and AMG Environmental Inc.

The SMP Study was carried out in general accordance with the Municipal Engineer’s Association

Municipal Class EA Master Plan Process, an approved process under the provincial Environmental

Project Number: 165620239 5


https://www.citywindsor.ca/residents/Construction/Environmental-Assessments-Master-Plans/Pages/Sewer-and-Coastal-Flood-Protection-Master-Plan.aspx

ST. ROSE STORMWATER PUMPING STATION

MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT — SCHEDULE ‘C’

ENVIRONMENTAL STUDY REPORT

Infroduction

Assessment Act. It included a planning and design process and public open house consultation
sessions to provide information on the study findings and solicit input on preferred stormwater

management strategies.

As part of the SMP, the City considered short-term and long-term solutions. Short-term solutions
were defined as those which can be implemented in a relatively short time (ex. 0 to 10 years)
and/or do not require significant capital investment, such as LID’s, which reduce the quantity of
precipitation gefting into the sewer system. Through municipal policies, subsidy programs, and
collaborative improvements stormwater infrastructure upgrades may be carried out. This may
include the use of sewage ejector pumps; mandatory downspout disconnection; stormwater
surcharges and green infrastructure credits; sanitary rain catchers and maintenance hole sealing;
infrastructure maintenance and assessment; design standards, and sewer backflow prevention

devices.

Long-term solutions were defined as those which will fake longer than 10 years to implement and
may involve a significant capitalinvestment. These include measures to improve the sewer systems
by increasing downstream outlet capacity through increased pumping capacity or enlarging
outlets to receiving systems; source control and private property measures; reducing sanitary
sewer inflow and infiltration; combined sewer separation; coastal protection through overland
flood barriers and backflow prevention; and improving sewer system conveyance and storage

capacity.

Long-term solutions identified in the SMP for the East Windsor Area, near the proposed St. Rose

pumping station, include the following improvements:

e Construct 40 km of new storm sewers in East Windsor;

e Improve existing sewer pipes by upgrading from 300 mm diameter circular pipes to 4200
mm x 1800 mm box culverts in certain regions of East Windsor;

¢ Design and install five (5) stormwater storage facilities at the following locations with the
corresponding storage volumes:

Brumpton Park > 4,725 m3

Wyandotte Street East at Watson Avenue - 7,000 m3
8380 Wyandotte Street East 2 5,000 m3
Meadowbrook Park = 5,000 m3

Roseville Garden Park > 31,625 m3

Project Number: 165620239 6
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e Design and construct a new stormwater surcharge storage pond in the Little River Golf
course with a storage volume of 20,000 m3;

e Design and construct two (2) new stormwater pumping stations with the corresponding
pumping capacity:

St. Rose Pumping Station with a firm pumping rate of 13.5 m3/s

Pontiac Pump Station (Litfle River Pollution Control Plant (LRPCP) Overflow)
capacity upgrade such that the new pumping station provides an additional firm
pumping rate of 2.5 m3/s

¢ Upgrades and modifications to existing pumping stations:

o St. Paul Pump Station capacity upgrade such that the total firm pumping rate is

18.2 m3/s

o Ford Pump Station pump replacement such that the total firm pumping rate is 0.5
m3/s

o East Marsh Pump Station pump replacement such that the total firm pumping rate
is 1.7 m3/s

¢ Upgrade Lakeview Pumping Station to increase pump rate to 0.65 m3/s. Improve the outlet
pipe to Deftroit River by replacing the existing 300 mm diameter outlet pipe with a 600 mm
diameter outlet pipe;

¢ Make improvements to the existing landform barrier along Riverside Drive and construct a
new landform barrier where required to meet the flood protection elevations;

¢ Install backflow prevention measures for sewers crossing the proposed landform barrier;

¢ Design and install local storm sewers adjacent to the landform barrier ranging in size from
450 mm to 525 mm in diameter; and

e Provide emergency infill areas where temporary flood protection measures are required

to provide a continuous barrier.
The Class EA process for the proposed St. Rose pumping station started in September of 2021. The
City of Windsor has initiated this Class EA for the St. Rose pumping station as one of the steps in

implementing the SMP.

1.1.3 THE WINDSOR CLIMATE CHANGE ADAPTATION PLAN

The City of Windsor has a long-standing commitment to both Climate Change Mitigation and
Adaptation Planning. This corporate environmental commitment was made through the

development of an Environmental Master Plan in 2017 which was further developed through the

Project Number: 165620239 7
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Climate Change Adaptation Plan in 2020. The Windsor Climate Change Adaptation Plan was
developed by the City of Windsor and ICLEI Canada Project Staff working closely with a

Community Task Force and various City of Windsor departments.

In the Windsor Climate Change Adaptation Plan, the City determined that average precipitation
values are expected to increase in the future, particularly in the seasons of winter and spring. The
summer months may see a slight decrease in precipitation coupled with increasingly warm
seasonal femperatures. In terms of extreme precipitation, the intensity and frequency of events is
expected to increase in the future corresponding to a 25% increase in 10-year storm events and
40% increase in 100-year storm events. For example, the City of Windsor has already experienced
two 100-year storms in the years 2016 and 2017. On average more rain is expected to fall (in terms
of intensity, mm/hr and total depth, mm) during these periods of extreme precipitation. The water
levels in Lake Erie and Lake St. Clair have been above average values since 2013 and, in 2019,
the Detroit River reached a high-water level of 176.08 meters. In the near climate future, water
levels are expected to continue to be high. In the distant climate future, the water levels are
projected to decrease in the Great Lakes partially due to warmer temperatures and changing

precipitation patterns.

The City will continue to prepare for the climate future by creating a more climate resilient city.
The City will confinue to minimize climate change risks to the community through the
advancement of sustainable policies, infrastructure investment, and public education. Forward
thinking and proactive steps will benefit the community health, environment, and economy. The

climate change mitigation and planning objectives for the City of Windsor include:

1. Integrate Climate Change Thinking and Response

2. Protect Public Health and Safety

3. Reduce Risk to Buildings and Property

4. Strengthen Infrastructure Resilience

5. Protect Biodiversity and Enhance Ecosystem Functions
6. Reduce Community Service Disruptions

7. Build Community Resilience

Project Number: 165620239 8
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The Class EA for the proposed St. Rose pumping stafion will identify and recommend
improvements to the outlet capacity and provide flood relief to the St. Rose drainage area. This
project will address the City’s climate change adaptation plan objectives by strengthening the
infrastructure resilience, reducing risk to buildings and property, and protecting public health and

safety.

1.1.4 PURPOSE OF REPORT

This is an Environmental Study Report (ESR) for the proposed St. Rose stormwater pumping station
and storm sewer outlet. This ESR provides a summary of the rationale, planning, design, and
consultation process of the project. This ESR includes a general infroduction, review of existing
conditions; problem statement; presentation of design solutions identified in the SMP; identification

and evaluation of alternative site locations, alternative design concepts and recommendations.

Prior to the evaluation of the design concepts, a review of the SMP and the comments received
through the SMP stakeholder consultation process, identified a need for a further in-depth
evaluation of the proposed pumping station location. As a result, the alternative design concepts
evaluated as part of Phase 3 of this Municipal Class EA included the site location, site layout,
pumping technology, and preliminary architectural design of the on-site electrical building. These
alternative design concepts are presented and evaluated leading to the selection of the
recommended design for the proposed St. Rose stormwater pumping stafion and storm sewer
outlet. The evaluation process is based on minimizing undesirable social, natural environment, and
economic impacts and this ESR presents detailed rationale for each alternative design concept.
Where impacts on social, natural environmental, and economic environments are unavoidable,

proposed mitigating measures are presented for consideration to minimize those impacts.

1.2 CLASS ENVIRONMENTAL ASSESSMENT PROCESS
1.2.1 GENERAL

The Ontario Environmental Assessment Act (the Act) aims to protect, conserve, and properly
manage the natural, social, cultural, built, and economic environments as undertakings are
planned and implemented in Ontario. The Act recognized that certain undertakings occur
frequently, are small in scale, and have a generally predictable range of effects; or have minor
environmental significance with the inclusion of a process to approve class environmental

assessments as the process o ensure proper planning and engagement on such projects. Under
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the Act, many municipal stormwater, wastewater, water, roads, and transit projects proceed
through the approved Municipal Engineers Association (MEA) Municipal Class EA process (Class
EA). The work undertaken in preparation of this study report follows the planning and design

process of the Municipal Class EA, October 2000, as amended in 2007, 2011 and 2015.

This report also serves as a statement for public use in the decision-making process under the Act.
Municipal staff and consultants can use the Class EA process in planning, design, and constfruction
of projects to ensure that the requirements of the Act are met. As part of the Class EA procedure,
the proponent is required to state how the project is to proceed and gain approval under the

Act. There are four approval mechanisms available to the proponent under the Class EA process:

- Schedule A and Schedule A+ projects are limited in scale, have minimal adverse
environmental affects, and include several normal or emergency municipal maintenance
and operational objectives. Projects listed in these schedules are now exempt from the
Act

- Schedule B projects generally include improvements and minor expansions to existing
facilities. In these cases, there is a potential for some adverse environmental impacts and
therefore the proponent is required to proceed through a screening process including
consultation with those who may be affected.

- Schedule C projects generally include the construction of new facilities and major
expansions to existing facilities. These projects proceed through the environmental
assessment planning process outlined in the Class EA and require preparation of an
Environmental Study Report (ESR) to document the planning process.

The preferred solution has multiple activities identified under multiple Class EA schedules.
Therefore, this project is being completed under the Municipal Class EA as a Schedule C activity,
which is the highest identified schedule. Upon completion of Phases 1 through 4 for Schedule C

projects, the Owner may proceed directly to Phase 5 and implement the preferred solution.

1.2.2 PHASES IN MUNICIPAL CLASS EA PROCESS

Figure 1.3 in Appendix A illustrates the steps followed in the planning and design of projects
covered by the Municipal Class EA. The Class EA for municipal projects follows a five-phase

planning process that can be summarized as follows:

Phase 1 - Identification of the problem
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Phase 2 - Identification of alternative solutions to the problem; consultation with review
agencies and the public; selection of the preferred solution; and idenfification of

the project as a Schedule A, A+, B or C activity.

Phase 3 - Identification of alternative design concepts (technical alternatives) for the
preferred solution; evaluation of the alternative designs and their impacts on the
environment; consultation with review agencies and the public and selection of the

preferred design.

Phase 4 - Document in an Environmental Study Report (ESR) the planning, design, and
consultation activities that outline the decision-making process for the project. The
ESR is placed on the public record for a 30-day period to allow for review by

agencies and the public.

Phase 5 - Final design, construction, and commissioning of the selected technical alternative.
Monitoring of construction for adherence to environmental provisions and

commitments.
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2.0 STUDY AREA CONDITIONS

The following sections provide an overview of background information and a description of
existing conditions within the study area as a basis for comparison. Alternative design solutions and
concepts must be evaluated based on their potential impact to existing natural, cultural, social,

and economic environments.

2.1 GENERAL DESCRIPTION OF THE STUDY AREA

The City of Windsor is located in Southwestern Ontario on the south shore of the Detroit River and
Lake St. Clair directly across from the City of Detroit, Michigan. The population of Windsor is
approximately 230,000 with a total land area of approximately 145.3 square kilometers (12,063
hectares). Settlement in the Windsor area dates back to the 1700's with a population of 200 being
reported in 1836 and 2,500 in 1892. Development generally started along the riverfront and
progressed southerly away from the river as the population increased. More recently, the
Canadian Census Program shows the population of the City increased from 217,188 in 2016 to
229,660 in 2021. The Windsor Census Metfropolitan Area (which includes the Towns of Amherstburg,

LaSalle, Lakeshore, and Tecumseh) is the 14 largest metropolitan area in Canada.

The riverfront area of the City extends from Lake St. Clair approximately 22.5 km downstream to
the west limit of the City. The long-term average discharge of the Detroit River is 5,200 m3/s with
mid-channel surface currents of 1 fo 1.2 m/s af the Ambassador Bridge. Flow travel time along the
riverfront study area from Lake St. Clair to the western City limit is approximately 8 to 9 hours. There
are numerous existing uses of the Deftroit River as described in the "Detroit River Remedial Action
Plan, Stage 1" dated 1991.

e Theriver supports over sixty species of resident and migratory fish with an associated strong
sport fishery.

e The river provides habitat for many resident and migratory birds.

e Theriveris heavily used for commercial navigation as part of the Great Lakes-St. Lawrence
Seaway system with Defroit being the busiest port on the Great Lakes.

e Theriveris used as a source of cooling water supply for several industries.
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e There are five municipal drinking water intakes in the river including the City of Windsor
intake in the study area and the Town of Amherstburg infake in the lower reaches of the
river near Lake Erie.

o Theriver serves as a receiving water for municipal and industrial discharges.

e The Detroit River is an important recreational resource used for activities such as swimming,
water skiing, jet skiing, scuba diving, fishing, boating, waterfowl viewing and waterfowl
hunting.

¢ The two bathing beaches on the Canadian shore are located upstream of the study area
(Sand Point Beach and Stop 26).

e There are extensive park areas in the City of Windsor bordering on the river.

Riverside is a neighbourhood located in the eastern section of the City of Windsor. The Riverside
area is characterised by its waterfront road, Riverside Drive, which follows the southern shoreline
of the Detroit River. The neighbourhood of Riverside extends generally from Westminster Boulevard
to the Windsor/Tecumseh town borderline. The St. Rose drainage area, which is the focus of this
study, is located in the Riverside neighbourhood of the City of Windsor. The proposed drainage
area considered in the study is shown in Figure 1.2 of Appendix A and is generally described as
the lands lying between South National Street and the Defroit River extending from St. Rose
Avenue / Virginia Avenue in the east fo Thompson Boulevard / Esdras Place in the west. The
topography of the land in the study area is relatively low lying and flat with a fall of 2 to 2.5 meftres

per kilometre from the southern limit of the study area to the river.

2.2 LAND USE

The study area for this project falls within the proposed St. Rose drainage area which extends from
South National Street to the Detroit River, as shown in Figure 1.2 of Appendix A. The St. Rose
drainage area contains a majority of the Riverside neighbourhood including the Olde Riverside
Town Centre and business association district. The project study area is mostly composed of
residential dwellings, mulfi-residential dwellings, and parkland as well as some commercial
establishments. All of the developed lands within this area are serviced by separate sanitary
sewers and storm sewers with the exception of a short combined sewer branch on Jefferson

Boulevard between Wyandotte Street and Riverside Drive.
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23 EXISTING STORMWATER FACILITIES AND INFRASTRUCTURE

The existing St. Rose gravity outfall is located north of the intersection of Riverside Drive and St.
Rose Avenue and services the existing St. Rose drainage area. The proposed St. Rose drainage
areqa, which is the focus of this ESR, is neighboured by the Ford Buckingham drainage area and
the St. Paul drainage area on the west and east, respectively. Information regarding the three
drainage areas is provided in the following sections as background information and to provide

context as to the layout and capacity of existing stormwater infrastructure in the region.

2.3.1 ST. ROSE GRAVITY OUTFALL

The stormwater collection system in the existing St. Rose drainage area drains by gravity to the
Detroit River through the existing outfall in St. Rose Beach Park. The St. Rose gravity outfall is a
stormwater outlet that is located on a 0.7-hectare (1.5 acres) park site at 6902 Riverside Drive East,
north of the intersection of Riverside Drive and St. Rose Avenue. The existing St. Rose gravity outfall
receives stormwater from a 1525 mm rectangular incoming storm sewer. The St. Rose gravity outfall
drainage area extends generally from Wyandotte Street (north limits) to South Natfional Street
(south limits) and St. Rose Avenue / Virginia Avenue (east limits) to Jefferson Boulevard (west limits).
The existing storm sewer collection system is shown in Figure 1.1 of Appendix A. The St. Rose gravity
outlet was originally constructed in 1976 and has been operational ever since. This outlet provides
service for stormwater collected in the St. Rose drainage area; however, it is not able to handle

wet weather flows during severe storm events (greater than a 1:5-year storm event).

2.3.2 FORD BUCKINGHAM PUMPING STATION

The Ford Buckingham drainage area is located immediately west of the St. Rose drainage area
and will be modified to reattribute land east of Thompson Boulevard / Esdras Place to the St. Rose
drainage area. The Ford Buckingham drainage area is generally from the Detroit River (north limits)
to Tecumseh Road East on the west end or South National Street on the east end (south limits) and

Jefferson Boulevard (east limits) to Westminster Boulevard (west limits).

The Ford Buckingham pumping stafion is a stormwater pumping station located on a 4.25-hectare
(10.5 acres) park site at 5270 Riverside Drive East near the intersection of Riverside Drive and Ford
Boulevard. The stormwater from the Ford Buckingham drainage area flows by gravity to the
pumping station where it is liffed and discharged directly to the Deftroit River. The Ford Buckingham

pumping station was originally constructed in 1987 and has been in operation ever since.
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2.3.3 ST. PAUL PUMPING STATION

The St. Paul drainage area is located immediately east of the St. Rose drainage area. The St. Paul
drainage area is from the Deftroit River (north limits) to South National Street (south limits) and
Lauzon Road (west limits) to St. Rose Ave (east limits). The stormwater from the St. Paul drainage
area flows by gravity to the pumping station where it is lifted and discharged directly to the Deftroit
River. The St. Paul Pumping Station is a stormwater pumping station located on a 1.75-hectare (4.5
acres) park site at 7730 Riverside Drive East near the intersection of Riverside Drive and Lauzon
Road. The St. Paul stormwater pumping station was originally constructed in the mid-1970s and
has been in operation since October of 1976. The station has a firm capacity of 9.3 m3/s and a
total capacity of 12.5 m3/s. There are two mechanical coarse bar screens located at the St. Paul
pumping station and installed upstream of the stormwater pumps. In the case of an emergency
where the normal electrical feed is interrupted, the statfion is equipped with a 2,600 HP diesel

driven generator.

As an ongoing part of the SMP, the City of Windsor intends fto commence upgrades to the St. Paul
Stormwater Pumping Station in the near future. This work will include upgrades to the existing
pumping station that will include an additional firm capacity of 9.3 m3/s. This project is an
important part of a City-wide solution to address flooding concerns and will provide improved

protection to residents during extreme weather events.

24 NATURAL ENVIRONMENT
2.4.1 CLIMATE

The climate in Essex County is classified as modified humid continental, which has hot and humid
summers with mild winters and adequate precipitation. In comparison with the other areas in the
Province, Essex County's southerly latitude and proximity to the lower Great Lakes provides for
warmer summer and winter temperatures with a longer growing season. Because the area is also
on one of the major continental storm tracks, it experiences wide variations in day-to-day weather
including severe summer thunderstorms. The normal minimum and maximum temperatures are —
9 0C and +28 °C respectively and the mean daily temperature is above 6 °C, which tends to

increase temperatures in surface waters.
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24.2 GEOLOGY AND PHYSIOGRAPHY

The City of Windsor is located in the physiographic region of Southwestern Ontario known as the
St. Clair Clay Plains. As the name suggests the area is covered with extensive clay plains. The
topography of the area is extremely flat with elevations ranging from 175 to 204 meters above sea

level.

Most of the bedrock under the region is sedimentary limestone of the Devonian age which has a
high calcium and magnesium content. The bedrock in the majority of Essex County is covered by
glacial drift with a thickness ranging from 3 m to 45 m from west to east. The parent soil material
is a heavy ground moraine and lacustrine deposition containing a considerable amount of

limestone, appreciable amounts of shale and some igneous rock.

24.3 SOILS AND SUBSURFACE CONDITIONS

Soils within the County of Essex were formed from heavy ground moraine, which has been altered
by glacial lake wave action and lacustrine deposition. The majority of the areais part of a smooth
clay plain and the predominant soil types are Perth and Brookston clays and their associated clay
loams. Developed from dolomitic limestone intermixed with shale, the imperfectly drained
member is the Perth clays, and the poorly drained member is the Brookston clays. The clay
deposits found in the majority of the Windsor area consist of a stiff silty clay to clayey silt deposited
without significant stratification and possessing a distinctively fill-like structure with a small fraction
of sand and gravel sized particles distributed randomly throughout. In the west end of Windsor,
this till-like deposit is overlain by a lacustrine deposit of soft to firm, layered silty clay. This deposit
was laid down in the glacial lakes in front of the ice sheet during their retreat in the post glacial
period, when the level of Lake Erie was considerably higher than it is at present. These layered

strata, of varying thicknesses and strengths, are known to exist up fo 30 meters in tfotal depth.

Geotechnical investigations were carried out by Golder Associates to evaluate the condition,
historical geological, and geotechnical information within the study area, near the proposed
pumping station location. There are four (4) geotechnical reports in Golder’s records for lands in
the immediate vicinity of the proposed pumping station dated from 1973 to 2018. The borehole
investigations determined that there are five (5) soil layers on the site: (i) topsoil, (ii)sandy silty clay

fill, (iii) granular fill, (iv) native sandy silty clay, and (v) native sandy silty clay to clayey silt.
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Based on the preliminary soil assessment carried out at St. Rose Beach Park, the excavation
materials will be composed of two types (1) native sandy silty clay material and (2) sandy silty clay
fill material. The silty clay fill materials may be re-used for industrial, commercial, and community
land use onsite or offsite. This will be beneficial as the excess soil produced from excavation may
be used for landscaping features within the park or at other community locations across the City.
The native sandy silty clay materials were found to have molybdenum concentrations exceeding
the Ontario Excess Soil Quality Standards (ESQS) Table 1. This excess concentration was
determined to be naturally occurring and is well known to occur in southwestern Ontario due to
glacialsilt or clay deposits. This native soil can be re-used onsite for landscaping features; however,
offsite re-use may be subject to regulatory restrictions. The excess soil produced for the
construction of the proposed pumping station is anticipated to exceed landscaping soil
requirements. During the detailed design of the proposed pumping station the native soil material
can be prioritized for re-use onsite and fill material can be beneficially re-used for other projects
across the City. The soil and sediment conditions of these two materials do not represent a hazard
to human health of the ecosystem. The soil report for the St. Rose Beach Park is included in
Appendix D. Prior to the start of any construction, project specific geotechnical investigations
should be carried out to confirm the findings of previous reports, fill in any gaps not tested in

previous studies and evaluate any changes in the water table levels.

244 NATURAL VEGETATION

The City lies completely within the Niagara section of the Deciduous Forest Region of Ontario.
Favourable soil and climatic conditions have allowed for the extension of many species of

Carolinian and prairie flora which makes the region unique in Canada.

The St. Rose drainage area consists mainly of residential properties with manicured lawns and
various landscaping features as well as parks with open greenspaces and paved walking paths.
Stantec completed assite investigation on October 15, 2021, to document existing natural heritage
conditions in the study area. Surveys included Ecological Land Classification (ELC) of vegetation
communities, a Species at Risk (SAR) habitat assessment of terrestrial features, and a fish habitat
assessment of the Deftroit River shoreline. The natural heritage features that were identified through
the background review were confirmed during the field surveying. The natural heritage impact

assessment report is included in Appendix D.

Project Number: 165620239 17



ST. ROSE STORMWATER PUMPING STATION

MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT — SCHEDULE ‘C’

ENVIRONMENTAL STUDY REPORT

Study Area Conditions

Potential impacts associated with the proposed construction of the St. Rose Pumping Station
include soil compaction, siltation, and spills of deleterious substances into the Detroit River, noise
disturbance, and encounters with wildlife. The impacts are considered short term, localized to the
construction area during construction activities, and will be mitigated through the application of

appropriate construction techniques and mitigation measures.

24.5 TERRESTRIAL LIFE

The land uses in the study area support a limited number of small animals such as squirrels and
rabbits that have adapted to human activity. Installation of the St. Rose Pumping Station will not
result in an impact on vegetation communities. No permanent impact to breeding birds, repfiles
and other wildlife is expected as aresult of the installation of the St. Rose Pumping Station provided

appropriate mitigation measures are followed.

The artificial shoreline may provide suitable nesting habitat for Barn Swallow. Investigations are
recommended to be carried out during the breeding bird season to confirm if Barn Swallows are
nesting on the artificial shoreline structure. No impacts to Barn Swallow are expected as a result of
the St. Rose Pumping Station installation provided mitigation measures are followed as outlined in

the Natural Heritage Impact Assessment Report (Appendix D).

2.4.6 MARINE LIFE

The study area includes the Detroit River, which serves as the receiving body of the proposed
pumping station and supports a variety of marine and aquatic species. As a major watercourse
that connects Lake St. Clair with Lake Erie, this river provides habitat for a diverse fish community.
As many as 139 native species have been documented in the Great Lakes by the Great Lakes
Fishery Commission. At least 34 non-native fish species are present in the Great Lakes, including
Round Goby and Sea Lamprey. Installation of the St. Rose Pumping Station will result in a short-
term impact to fish habitat as a result of the temporary isolation and dewatering of the work area
required to construct the outlet. No permanent impacts to fish and fish habitat are expected as
a result of the installation of the St. Rose Pumping Station provided mitigation and contingency

measures are followed.
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2.5 CULTURAL, SOCIAL, AND ECONOMIC ENVIRONMENT
2.5.1 STUDY AREA

The study area, within the boundaries of the St. Rose drainage area, can be described as a
primarily residential community. The study area contains a mixture of residential, parkland, and
commercial developments. The study area is well served with a good road system and a full range

of ufilities including electrical power, water, natural gas, and telephone.

252 PROVINCIAL POLICY STATEMENT

The Provincial Policy Statement (PPS) is a consolidated statement of the government’s policies on
land use planning. The PPS was issued in 2020 under the Planning Act and as such all decisions
affecting planning matters shall be consistent with the Provincial Policy Statement. The PPS
includes direction on key land use planning issues which have been applied in this Class EA for

evaluating alternative design concepts as part of Phase 3.

253 OFFICIAL PLAN

The City of Windsor has an Official Plan and zoning by-laws that regulate and confrol
development and planning policies in the study area. These documents are revised from fime o

time as necessary to take into account physical and social changes affecting the City.

The Official Plan notes that the study area contains four designations. St. Rose Beach Park is
designated as Open Space; the properties along the north side of Riverside Drive East are
designated Waterfront Residential; the area on the north side of Wyandotte Street East is

designated Mixed Use Corridor, and the remainder of the area is designated Residential.

A number of provisions found in the s. 8 Urban Design chapter of the Official Plan apply to the
lands. These provisions concern views and vistas. The provisions encourage the preservation and
enhancement of views to the Deftroit River. When preparing the final design plans for the pumping

station these provisions will be taken info consideration and addressed at that time.

254 CULTURAL HERITAGE ENVIRONMENT

Cultural heritage resources include archaeological resources, built heritage resources and cultural

heritage landscapes.
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2.5.4.1 Archeological Resources

Windsor is an area rich in cultural heritage resources and diversified cultural traditions. The areas
along the Deftroit River are ones with high cultural and historical significance. Figure 2.1 of
Appendix A shows a map, taken from the City’'s Archeological Master Plan (2005), identifying
areas with high archeological potential, which typically require archeological assessments. The

map identifies St. Rose Beach Park as an area containing high archeological potential.

Based on the recommendations provided in the SMP, a Stage 2 Archaeological Assessment (AA)
(under Project Information Form number P256-0697-2021) was undertaken by Stantec Consulting
Ltd. Stage 2 AA consists of a site visit, where a consultant archaeologist will conduct a general
survey of the whole property to identify all archaeological resources that may be present. The
survey consists of walking a ploughed field looking for artifacts lying on the surface of the ground
or test pitting unploughable areas at regular intervals and screening the soil for artfifacts. Ifs
purpose is to identify areas of archaeological potential and recommend further AA (e.g., Stage
3-4) as necessary. No archaeological resources were identified during the Stage 2 archaeological
assessment at the site. Therefore, no further land-based archaeological assessment of the study
areaisrequired. The Stage 2 AA Report was submitted by Stantec to the Ministry of Tourism, Culture
and Sport (MTCS) on July éth, 2022, and is included in Appendix D. A letter from the MTCS informing
that this report was entered into the Ontario Public Register of Archaeological Reports was

received on July 6th, 2022. This confirmation letter is included in Appendix D.

A Marine Archaeological Overview Assessment (MAOA) was carried out by Stantec Consulting
Ltd. MAOA consists of a site visit and literature review, where a consultant archaeologist will
conduct a general survey of the marine portions of property to identify all archaeological
resources that may be present. Criteria for assessing marine archaeological potential can include
proximity to registered archaeological sites (terrestrial and marine), proximity to reported or
registered wreck sites, proximity to active or historical harbours or marine terminals, proximity to
watercourses and associated narrows, rapids, waterfalls, or portage routes, and also includes
proximity fo inundated landscapes. Ifs purpose is to identify areas of archaeological potential and
recommend further assessments as necessary. Due to deep and extensive river-bed disturbance
from land reclamation activities, as well as a lack of any additional indicators of marine
archaeological potential, it has been determined that the marine study area retains low fo no
potential for the identification and documentation of in situ Indigenous and Euro-Canadian

marine archaeological resources. Therefore, no further marine archaeological work is required for
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the study area. The MAOA report for this project is included in Appendix D. The MAOA report was

submitted to the MTCS on July 5th, 2022.

2.5.4.2 Built Heritage Resources and Cultural Heritage Landscapes

The screening checklist, Criteria for Evaluating Potential for Built Heritage Resources and Cultural
Heritage Landscapes, developed by the MTCS (now Ministry of Citizenship and Multiculturalism
(MCM)), was completed as part of the project file. The heritage resources around the proposed
work area were identified based on the Windsor Municipal Heritage Register provided by the City
of Windsor. The City of Windsor's Planning and Building Services Department was also consulted
to determine the location and details of Built Heritage and Cultural Heritage Landscapes. The
completed checklist is included in Appendix D. The study area was determined to have low
potential for built heritage resources and cultural heritage landscapes. Therefore, no technical

cultural heritage studies have been undertaken as part of this Class EA.

3.0 PROBLEM STATEMENT

3.1 PROBLEM IDENTIFICATION

The City of Windsor has experienced several significant storm events in recent years that have
resulted in widespread basement and surface flooding. Through the comprehensive SMP study,
the Riverside Area and more specifically the St. Rose drainage area was identified as a problem
area due to the high risk of basement, surface, and coastal flooding. The St. Rose drainage area
is at high risk for these types of flooding due to its low elevation and close proximity to the Detroit
River. This area was identified to have a high potential for basement flooding during wet weather
events with significant risk to residential properties in the case of storm events exceeding a 1:5-
year recurrence. Further, the Riverside area between Ford Boulevard and the east City limits
(which includes the St. Rose drainage area) was identified as a coastal flood risk area. A coastal
flood risk area is defined as those areas that are at risk of flooding due to overtopping of the
existing shoreline from unusually high lake/river level conditions or storm surges. As a result of the
SMP study, it was confirmed that under exireme storm events the St. Rose drainage area is at risk

of basement and surface flooding.

The St. Rose drainage area is currently serviced by a gravity storm sewer outlet located beneath
the paved walkway in St. Rose Beach Park. This outlet provides service for stormwater collected in

the existing St. Rose drainage area; however, it is not able to handle wet weather flows during
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severe storm events (greater than the 1:5-year storm event). In the SMP, the City identified solutions
to increase the level of service in the St. Rose drainage area and provide increased flood
protection. Failure to have adequate stormwater infrastructure in place will negatively impact the
community and increases risk of damage to municipal infrastructure, residential properties, and

local transportation networks.

3.2 PROJECT OBJECTIVE

The City of Windsor has initiated this Class EA to determine the preferred location and design of
the proposed St. Rose stormwater pumping station and storm sewer outlet as recommended in
the Sewer & Coastal Flood Protection Master Plan. The purpose of this EA study is to identfify,
evaluate, and report on the preferred location and design alternatives for the St. Rose stormwater

pumping station and storm sewer outlet.
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4.0 DESIGN SOLUTION FOR ST. ROSE DRAINAGE AREA AS OUTLINED
IN THE SMP

This section presents an overview of the work undertaken for Phase 2 of the Class EA process.
Phase 2 involves the identification and evaluation of various design solutions with the objective of
determining which alternative best addresses the problem statement. Phase 2 for this project was

completed as part of the SMP, which can be accessed through the following web link:

Sewer and Coastal Flood Protection Master Plan (citywindsor.ca).

More specifically, the decision-making process under the SMP for the St. Rose drainage area can
be found in the SMP appendix ‘Appendix E — Technical Volume 2: Flood Reduction Alternative
Solution Development’ within the appendix ‘E-2: St. Rose Avenue Pumping Station — Pumping

Station Location Comparative Evaluation (October 2020):

https://www.citywindsor.ca/residents/Construction/Environmental-Assessments-Master-

Plans/Documents/Appendix E - Technical Repot Volume 2 - Solution Development -

November 2020.pdf

4.1 PROPOSED PUMPING STATION CAPACITY

In order to reduce the risk of flooding in the St. Rose drainage area, the SMP determined the
following actions are required: provide a new pumping stafion at the location of the existing St.
Rose Outlet; provide conveyance improvements along Riverside Drive East; and expand the St.
Rose drainage area (to reduce the Ford outfall drainage area). The new pumping station is
proposed to house three (3) large sized pumps and two (2) smaller pumps to improve the outlet

capacity and provide flood relief to area residents.

As outlined in the SMP, the intention for the design of the pumping station is to provide service for
the Climate Change Storm (1 in 100-year storm + a 40% climate change factor). Through the SMP,
it was determined that Low Impact Development (LID) features such as exfiliration trenches or
bioswales, could be utilized upstream to reduce the required capacity and size of the proposed
pumping station. For that reason, the pumping station will be designed with a firm capacity of 13.5

m3/s to provide service for the 1in 100-year storm event.
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This 1 in 100-year storm flow was confirmed during the Class EA process using a hydraulic model
of the proposed St. Rose drainage area, which was produced using PCSWMM 7.4.3220. The
pumping stafion capacity was determined based on the required infrastructure improvements
and the overallimprovement to the level of service that is provided to the Riverside area residents
and surrounding road network. The functional design of the pumping station, including an
evaluation for the preferred location, and specific site features are to be determined throughout

this Schedule C Class Environmental Assessment and refined based on further stakeholder input.

4.2 PROPOSED DRAINAGE AREA

The storm sewer collection system servicing the existing St. Rose gravity outfall extends generally
from Wyandoftte Street (north limits) to South National Street (south limits) and St. Rose Avenue /
Virginia Avenue (east limits) to Jefferson Boulevard (west limits). The existing storm sewer collection
system is shown in Figure 1.1 of Appendix A. The proposed pumping station and collection system
upgrades will modify and disconnect the service areas for the St. Rose drainage area and the
nearby Ford drainage area. The Ford drainage area is generally higher in elevation than the St.
Rose stormwater collection system; therefore, it is less susceptible to coastal flooding from high
lake levels. Removing the interconnection between the Ford and St. Rose stormwater systems will
mitigate backwater of the higher Ford system into the St. Rose system. This includes relocating
drainage areas north of South National Street to the St. Rose drainage area. The proposed St. Rose
pumping station will service the area generally from the Detroit River (north limits) to South National
Street (south limits) and St. Rose Avenue / Virginia Avenue (east limits) to Thompson Boulevard /

Esdras Place (west limits). The proposed drainage area is shown in Figure 1.2 of Appendix A.

4.3 PROPOSED LOCATION OF THE PUMPING STATION

During the SMP process, four (4) viable locations were evaluated to accommodate the proposed

St. Rose pumping station. The four alternatives are as follows:

e Alternative No. 1 — Construct the St. Rose Avenue Pumping Station in the St. Rose Beach
Park greenspace on the north side of Riverside Drive East.

e Alternative No. 2 — Construct the St. Rose Avenue Pumping Station to the south of Riverside
Drive and east of St. Rose Avenue.

e Alfernative No. 3 — Construct the St. Rose Avenue Pumping Station fo the south of Riverside
Drive and west of St. Rose Avenue.
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e Alternative No. 4 — Construct the St. Rose Avenue Pumping Station at the northwest corner

of the intersection at St. Rose Avenue and Wyandotte Street East.
The analysis of the location alternatives took intfo consideration the following functional design
elements: a new pumping station wet well structure to house 3 large sized pumps and two smaller
sized pumps (firm capacity of 13.5 m3/s); a building structure to house the electrical systems and
pump confrols; a back-up power generator to provide standby power; an on-site power

transformer; vehicle access points; and landscaping features.

An evaluation was completed under the SMP to identify the best location, which was determined
to be St. Rose Beach Park. Before proceeding with the evaluation of the design concepfts, areview
of the SMP and the comments received through the SMP stakeholder consultation process, led to
a further in-depth evaluation of the pumping station location alternatives. The evaluation was
based on the following criteria - social factors (impacts to local communities, archaeological and
historic sites, recreational areas, other utilities, efc.), natural environment factors (air, climate,
vegetation, fish and wildlife, surface drainage and groundwater, soil and geology, utilization of
existing infrastructure, etc.), and economic factors (capital cost and operational and
maintenance cost). Further, the evaluation process considered minimizing undesirable social,
nafural environment, and economic impacts while maximizing performance and efficiency,
minimizing space requirements, and reducing operation and maintenance requirements. The
results of this evaluation are presented as a technical memorandum (memo), entitled 'St. Rose
Stormwater Pumping Station Municipal Class Environmental Assessment — Schedule ‘C’ -
Comparative Evaluation of Site Location’, which is available in Appendix B. The memo presents
detailed rationale for each criterion and summarizes the findings using a scoring system to quantify
the evaluation of each alternative relative to these criteria. Where impacts are unavoidable,
either through construction or operation of the proposed facility, potential mitigation measures

are presented for consideration to minimize or negate those impacts.

Through this detailed analysis, St. Rose Beach Park was identified as the preferred site for the
proposed pumping station based on its ability to safisfy a majority of the evaluation criteria. This
location meets flood mitigation objectives and utilizes mitigation measures to reduce any
undesirable social impacts. This site provides the most flexibility to adjust to climate change with
room for potential expansion to meet future needs if required. This location eliminates the need
for a forcemain, which improves operational conditions and makes for a more reliable stormwater

management solution. This site is located at the most downstream point of the existing stormwater
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collection system which permits direct access to the main storm sewer and results in relatively
simple constfruction, operatfion, and maintenance requirements with the shortest timeline for
implementation and constfruction. In addition, locating the proposed pumping station in the park
will not result in the displacement of any existing residents from their homes or businesses from their

current place of operation.
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5.0 DESIGN CONCEPTS AND RECOMMENDATIONS FOR ST. ROSE
PUMPING STATION

5.1 PUMP TECHNOLOGIES

In this section of the report, alternative design concepts for the recommended location are
identified and evaluated leading to the selection of a recommended design for this application.
The recommended design will include an evaluation of the following alternative pumping

technologies:

e Centrifugal Flow Pump
¢ Axial Flow Pump
¢ Mixed Flow Pump

e Archimedean Screw Pump

The evaluation of alternative pumping tfechnologies includes consideration of potential
environmental, social, and economic impacts and recognizes the need to design the facilities in
such a way that they will be as unobtrusive as possible and blend in with existing and proposed
uses on the Windsor waterfront. Aside from this, the recommended alternative should maximize
performance and efficiency, minimize space requirements, and reduce operation and

maintenance requirements.

511 CENTRIFUGAL FLOW PumpP

The Hydraulic Institute Standards (HIS) defines a centrifugal pump as a kinetic machine that
converts mechanical energy into hydraulic energy through centrifugal activity. As fluid enters the
pump it is directed to the center of a rotating impeller. The rotational movement of the impeller
creates cenfrifugal force accelerating the fluid radially outward into the diffuser (volute
chamber), from which the fluid exits with higher energy than when it entered. Centrifugal pumps
are typically non-clog close-coupled pumps. Pumps that are designed for all electrical
components to be watertight and submerged below the surface of the water are otherwise
known as submersible cenfrifugal pumps. These pumps may be removed from the wet well for
inspection and repair. This type of pump is typically used for raw sewage and other solids bearing
fluids.
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Centrifugal flow pumps can be used for high head - low flow applications or can be designed to
meet a wide range of head and flow requirements making them functional for a variety of
applications. Cenfrifugal pumps can be arranged in a variety of configurations including coupled
so that the discharge from one pump feeds the intake of subsequent pumps, thereby increasing
the delivery head. In this way it is possible to design centrifugal pumping systems which can meet
head requirements greater than a hundred metres. Cenfrifugal pumps are also able fo operate
at higher speeds than other types of pumps, especially when higher pressures are required.
However, matching the pump operating speeds with the application is crucial fo maximizing
pump efficiency, as high operating speeds usually require more power and need to be controlled
to avoid hydraulic head losses. Centrifugal pumps tend to be less tolerant of solid material entering
the stream and while they can be designed to be tolerant of solid material, it is usually at

considerable expense to efficiency.

51.2 AXIAL FLOW Pump

The Hydraulic Institute Standards (HIS) defines an axial flow pump as a kinetic machine that
converts mechanical energy into hydraulic energy. For axial flow pumps the fluid enters the pump
cavity parallel to a cenftral rotating impeller. The rotational movement of the impeller creates a
force accelerating the fluid axially outward. As a result, the fluid exits with higher energy than
when it entered. A similar analogy tfo an axial flow pump is a boat motor or propeller, which pushes
the water in a single direction to create movement or thrust. Of the various pump types, axial flow
pumps are considered to have the highest efficiency; however, the use of this pump type is limited

due to its inability to use in high head applications.

Axial flow pumps are high-capacity pumps that are typically used for low head - high flow
applications such as stormwater pumping stations. These pumps can be mounted at any angle,
although in stormwater applications they tend to be almost universally mounted in the vertical
orientation. Typically, axial flow pumps are driven by means of a vertical shaft attached to an
external motor that is mounted on the top of the pumping chamber structure. Axial flow pumps
tend to be more tolerant of solid material entering the stream; however, large debris should be
screened as the propellers may bend or break if they strike a relatively large or hard object. In
addition, as with cenftrifugal pumps, fibrous materials may wrap themselves around the propellers

causing maintenance and operational impacts.
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513 MIXED FLOW PumpP

Mixed flow pumps are high-capacity pumps that are typically used for high flow — medium head
applications. The mixed flow pump impellers are designed uniquely such that the vanes sweep
backwards and the pump functions as a compromise between axial flow pumps and centrifugal
pumps. In mixed flow pumps the flow is directed radially and axially along the shaft centerline. As
a result, mixed-flow pumps are able to operate at higher head than axial-flow pumps while
delivering higher flow rates than centrifugal-flow pumps. Like axial-flow pumps, mixed-flow pumps
can be mounted at any angle; however, they are typically mounted in a vertical orientation in
stormwater applications. Mixed flow pumps are commonly used for the following applications:
transferring water from rivers to canals, flash mixers, filter-to-waste, or intermediate pumping

stations.

514 ARCHIMEDEAN SCREW PUMP

An Archimedean screw pump is a type of positive-displacement pump that provides lift by
carrying fluids in the spaces between the screw threads. Screw pumps utilize the Archimedes
principle of a rotating shaft to displace the fluid axially as the screws rotate. An inclined screw
pump has a continuous spiral vane attached to a central shaft, mounted in a frough or pipe.
When the screw is rotated, the spiral vane scoops water from the free water surface at the
enfrance of the pump and discharges it at a higher elevation. It is a confinuous propeller pump
and flows are axial, with no centrifugal action. The primary advantage of an inclined screw pump
is that it is a natural variable flow pump that operates at a constant speed. As the water level at
the inlet rises, the pump inlet becomes more submerged, and is able to scoop more liquid with

each rotation.

The Archimedes screw pump is usually large capacity, low head, non-clogging and therefore
advantageous in raw sewage and wastewater applications. As a result of the pumping
mechanism, screw pumps can provide constant flow rates and pressures and have a relatively
high tfolerance for solids entering the flow stream. Screw pumps are commonly used in
applications where low heads are required (i.e., less than 10 meters). The main disadvantage of
screw pumps is the difficulty to increase the pumping head without considerable physical
modifications to the structure, whereas this is easy with other types of pumps. Also, since the design
is dependent upon minimal leakage from between the flights and the channel, any wear over

time significantly reduces efficiency.
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5.1.5

EVALUATION OF ALTERNATIVE PUMP TECHNOLOGIES

Four alternatives, which include the cenfrifugal flow pumps, axial flow pumps, mixed-flow, and

screw pumps, were evaluated based on the following evaluation criteria:

e Performance or Effectiveness
e Impact fo Park Greenspace

¢ Impact to Waterfront View

e Capital and Construction Cost

¢ Operation & Maintenance
e General Concerns

Each pump tfechnology was reviewed and summarized in Table 5.1.

Table 5.1: Evaluation of Alternative Pump Technologies

Construction
Cost

¢ Relatively low
to medium

¢ Relatively low
to medium

e Relatively low
to medium

Evaluation Centrifugal- Flow Axial-Flow Mixed-Flow Screw
Criteria Pump Pump Pump Pump
Performance | e Lower * ;]/'ery efficientin | | Efficient in high * Wide range of

- igh flow, low flow
& efficiency head flow, low head « Difficult to
Effectiveness e Shorter lifetimes S applications .
applications increase head

::Efkad fo e LOW space e LOw space e LOw space * SReéo(;rg/ely high
G requirements requirements requirements pac

reenspace requirements
m;:;:;zt e Low sightline e Low sightline e Low sightline * Eeﬁnxjy high

. obstruction obstruction obstruction 9 .
View obstruction
Capital / e Relatively high

equipment and
construction cost

O&M
Requirements

e Low to medium
O&M
requirements

e Low O&M
requirements

e Low to medium
O&M
requirements

e Medium O&M
requirements

General
Concerns

e Loss of
efficiency
should solids
enter the flow

e Performance is
dependent
upon providing
good inlet flow

e Loss of
efficiency
should solids
enter the flow

e Performance is
dependent
upon providing
good inlet flow

e Loss of
efficiency
should solids
enter the flow

e Difficult to modify
e Requires enclosed
channels which

are located
partially above
ground and will
impede the view
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Based on a detailed review of the four alternative pump technologies, the axial flow pump type
was identified as the recommended alternative for this pumping application. Benefits include high
efficiency in high flow — low head applications, minimal space requirements, and a low capital
cost in comparison to the other alternatives. Axial Flow pumps can be utilized in applications
where space is limited which will minimize the amount of park land needed for the pumping
structure and minimize the impact to the usability of the park. The low profile of these pumps will
allow for the pumping station to be constructed at or below the proposed grade of the park,

thereby reducing sightline obstructions.

The simple and proven operation of axial flow pump technology makes this a preferred alternative
for this project. General concerns associated with axial flow pumps are the loss of efficiency
caused by solids entering the wet well and the need to provide adequate inlet flow conditions.
During the final design phase of the pumping station these issues will be addressed by
implementing a bar screen at the pumping station inlet fo minimize solids entering the pumping

chamber and configuring the wet well structure to reduce the turbulent flow conditions.

5.2 SITE LAYOUT

In this section of the report, alternative design concepfs for the proposed site layout are identfified
and evaluated leading to the selection of a recommended design for this application. The
evaluation of various layouts included consideration of potential environmental, social, and
economic impacts. Due to the nature of this application the environmental and economic

impacts are anticipated to be similar regardless of the overall layout.

The objective when developing the site layout options was fo design the facilities in such a way
that they will be as unobftrusive as possible and blend in with existing and proposed uses of the
Windsor waterfront. The layout includes four main components: (i) pumping chambers, (ii)

electrical building, (iii) generator with noise enclosure, and (iv) fransformer.

The following layouts were developed with the infrastructure located on the east, west, and
cenftral portion of the site in order to conceptualize the impact to the waterfront view, compare

potential social impacts, and solicit public opinion.

In an effort to reduce the obsfruction to the waterfront view, the footprint and height of the
structures are to be minimized during the detailed deign phase to the lowest possible dimension

based on the size of commercially available insfrumentation and equipment, with consideration
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for applicable development standards and codes. For example, the pumping station chambers
are shown to be located at or below the ground level, which reduces the disruptfion to the

waterfront view.

The exact dimensions, position, and elevation of the pumping station, electrical building,
generator, and fransformer will be determined prior to constfruction, during detailed design, which

is a potential future phase of this project (Phase 5, Implementation).

5.2.1 ALTERNATIVE NO. 1

Site Layout Alternative No. 1 features the pumping chambers along the western promenade with
electrical equipment located in the central portion of the site as shown below in Figure 5.1A and
in greatfer detail in Figure 5.1B of Appendix A. In this layout, the pumping chambers and outlet
structure will be located on the west side of the site next to the existing paved walkway. The
pumping chambers will be located at or below grade and are represented in green and yellow
in the figure. The access driveway as well as the electrical building and emergency generator will
be located east of the proposed pumping station. The electrical building, emergency generator,
and fransformer will be located above grade; therefore, they will have an impact on the view.
These above grade features being in the centre of the site, significantly impact the unobstructed
wafterfront views when looking from any position south of the site. The cenfral location of the
electrical building, generator, and transformer limits the functionality or usability of the park

greenspace.
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On Grade

Below Grade

Above Grade

Green Driveway

PC = Pumping Chambers
EB = Electrical Building
G = Generator with Noise Enclosure

T = Transformer

Note: Preliminary layouts presented
in this figure are for display purposes
and may be subject to change
during the implementation phase

(detailed design).

Figure 5.1A: Site Layout Alternative No. 1

5.2.2 ALTERNATIVE NO. 2

Site Layout Alternative No. 2 features the pumping chambers in the central portion of the site and
all electrical equipment along the west side of the property as shown in Figure 5.2A and in greater
detail in Figure 5.2B of Appendix A. In this layout, the electrical building and emergency generator
will be located on the west side of the site next to the existing paved walkway. The access
driveway as well as the pumping chambers and outlet structure will be located east of the
proposed electrical equipment. The pumping chambers will be located at or below grade and is
represented in green and yellow in the figure. The electrical building, emergency generator, and
transformer will be located above the existing grade; therefore, they will impact the waterfront
view. These above grade features located along the west side of the site, impact the waterfront
views from any position south of the site. The western location of the above grade features would
slightly limit the functionality or usability of the park greenspace as it forms a barrier between the

promenade and the open space.
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On Grade

Below Grade

Above Grade

Green Driveway

PC = Pumping Chambers

MHdNd EB = Electrical Building
<5
G = Generator with Noise Enclosure

LTI
PC |

T = Transformer

Note: Preliminary layouts presented in

this figure are for display purposes
and may be subject to change
during the implementation phase

(detailed design).

Figure 5.2A: Site Layout Alternative No. 2
523 ALTERNATIVE NO. 3A/3B

Site Layout Alternative No. 3A features the pumping chambers and electrical equipment on the
central and eastern portion of the site as shown in Figure 5.3A and in greater detail in Figure 5.3B
of Appendix A. With this layout, the electrical building and emergency generator will be located
along the east side of the site adjacent to the freeline of the neighbouring property. The access
driveway as well as the pumping chambers and outlet structure will be located west of the
proposed electrical equipment. The pumping chambers will be located at or below grade and
are represented in green and yellow in the figure. The electrical building, emergency generator,
and transformer will be located above the existing grade; therefore, there will be impacts to the
waterfront view. These above grade structures aligned along the east side of the site are less
impactful to the waterfront view, as the buildings are infended to be a continuation of residential

buildings along the north side of Riverside Drive. The location of the structures would also reduce
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the impact to the functionality and usability of the park. However, with this layout the generator

building will be located closer to the house located east of the site.

Based on additional comments and input received following Public Information Centre No. 2, the
Alternative No. 3A site layout was revised to further improve the functionality of the site and to
minimize impacts to adjacent property owners, while still maintaining sightlines of the Detroit River.
Alternative No. 3B is displayed below in Figure 5.4A and in greater detail in Figure 5.4B of Appendix
A. This layout features the pumping chambers below grade in the center of the site and rotated
90 degrees to reduce the width (parallel to the water) and improve the view of the Deftroit River.
With the pumping chambers located underground, a large part of the park will still be accessible

for recreational use.

The location of the electrical building, emergency generator, and transformer remain near the
east property line. The generator is shown at a greater distance from the adjacent house reducing
potential noise and vibration impacts to the resident. This was achieved by locating the electrical
building and generator immediately adjacent to each other near the southeast property lines. A
decorative fence or wall is proposed to be included around the generator to further dampen
potential noise and vibration impacts as well as improve the overall appearance of the generator.
Similar to Alternative 3A, these above grade features are situated along the east side of the site
fo reduce impacts to the waterfront view in comparison to Alternative No. 1 or 2. With this option
the sightlines of the waterfront are largely maintained particularly the view of the U.S.A. and Belle
Island on the north and northwest. Although the impact to the view is greater than that for

Alternative No. 3A, mitigating potential noise and vibration impacts was prioritized.
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On Grade

Below Grade

Above Grade

Green Driveway

PC = Pumping Chambers

EB = Electrical Building

TV

; G = Generator with Noise Enclosure
PC

T = Transformer

Note: Preliminary layouts presented

in this figure are for display purposes

and may be subject to change
during the implementation phase

(detailed design).

Figure 5.3A: Site Layout Alternative No. 3A
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EXISTING QUTFALL SEWER TO
BE DETERMINED DURING
DESIGN_STAGE.
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CIOBLAED CAIL - MAXIMUM DIMENSION TO
BE CONFIRMED DURING

INEW _DIVERSICN CHAMBER 3 DETAILED DESIGN

MANHOLE _ACCESS |
BELOW GROUND CHAMBER AREA

On Grade )
Below Grad PC = Pumping Chambers Note: Preliminary layouts presented
elow Grage EB = Electrical Building in this figure are for display purposes
Above Grade G = Generator with Noise and may be subject to change
Green Driveway Enclosure during the implementation phase
) T = Transformer (detailed design).
— — . Decorative Wall

Figure 5.4A: Recommended Site Layout Alternative No. 3B
524 EVALUATION OF ALTERNATIVE SITE LAYOUTS
All site layout options were evaluated based on the following evaluation criteria:

¢ Impact to Waterfront View
e Impact to Park Greenspace

¢ Noise and Vibration Impacts
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¢ Generator Emission Impacts

¢ General Concerns

Each site layout alternative was reviewed and is summarized in Table 5.2.

Table 5.2: Evaluation of Alternative Site Layouts

Waterfront View

U.S.A. and Belle Isle

e Obstructs view of the
sunset and annual
Detroit-Windsor
Fireworks

EVG|.UCﬂ.IOﬂ Alternative No. 1 Alternative No. 2 Alternative No. 3A/3B
Criteria

e Above grade e Above grade e Above grade
infrastructure in the infrastructure aligned infrastructure aligned
centre of the site with western with the eastern

e Obstructed promenade property line
waterfront view fora | e Obstructed e Unobstructed view
maijority of the site waterfront view with with buildings

e Obstructs view of the buildings along the adjacent to the

Impact to

west side of the site
Obstructs view of the
U.S.A. and Belle Isle
Obstructs view of the
sunset and annual
Detroit-Windsor
Fireworks

eastern property line

e Minimal impact to the
view of the U.S.A.

e Minimal obstruction
to the view of the
sunset and annual
Deftroit-Windsor
Fireworks

Impact to Park

e Greenspace is
divided into two
sections (on either
side of the
infrastructure)

e Electrical equipment
forms a barrier
between the

Large undisturbed
greenspace (on the
east side of the site)
Electrical equipment
forms a barrier
between the
east/west sides of the
site

e Large undisturbed
greenspace (on the
west side of the site)

e Building and
generator location
reduces impact to
the park functionality

distance from
adjacent properties

Greenspace east/west sides of the | e Building and
site generator location
e Building and reduces the
generator location functionality of the
reduces the park
functionality of the
park
* Sfrzzri(r]wgoéﬁg%ber ) Generg’ror and o Gener'o’ror and
Noise and are moderate pumping chamber pumping chamber
Vibration (1) are farthest from are closest to

adjacent properties

adjacent properties
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Generator
Emission (2)

Moderate distance
from adjacent
properties

e Farthest distance
from adjacent
properties

e Closest to adjacent
properties

Adequate distance
from existing outlet
improving ease of

e Minimal distance
from existing outlet
reducing ease of

e Adequate distance
from existing outlet
improving ease of

Technical . . ’

Feasibility construction ngsfrucflon COhS"foChOh
Adequate space for | ¢ Minimal space for e Additional space for
inlet flow diversion inlet flow diversion inlet flow diversion
chamber chamber chamber
Larger impact to the | e Larger impact to the e Less impact to the

General view for residential view for residential view for residential

Concerns properties in the properties in the properties in the
immediate vicinity immediate vicinity immediate vicinity

Noftes:

(1) Designed in accordance with the Ontario Ministry of Environment, Conservation and
Parks (MECP) Environmental Noise and Vibration Guidelines, which will ensure the
appropriate engineering control measures are in place.

(2) Designed in accordance with MECP emission requirements, which will ensure the
appropriate engineering confrol measures are in place. The generator will be
designed with a hospital grade enclosure which would mitigate noise and vibration
impacts to adjacent properties.

Based on a detailed evaluation of the alternative site layouts, Alternative No. 3B was identified as
the recommended alternative for the proposed St. Rose pumping statfion. This layout is displayed
above in Figure 5.4A and in greater detail in Figure 5.4B of Appendix A. The recommended layout
features the pumping statfion below grade in the center of the site with the emergency generator
and electrical building near the south property line and east property line (evergreen freeline).
Benefits of this site layout include improved technical suitability as well as the ability to minimize
negative social impacts to the park greenspace and waterfront view. This layout is adequately
spaced from the existing outlet and permits adequate space for the proposed inlet flow diversion
chamber which will increase the overall ease of construction. In terms of social impact, grouping
the above grade features on the southeast side of the site works to minimizes the visual emphasis
of the structures as the buildings are infended to be a continuation of residential buildings along
the north side of Riverside Drive. This layout will reduce the impact on the waterfront view for a
majority of the site, particularly of the U.S.A. and Belle Island on the north and northwest. Overall,
the location of the structures would reduce the impact to the functionality and usability of the

park.

The mechanical and electrical systems will be designed in accordance with MECP emission

requirements, which will ensure the appropriate engineering control measures are in place. It is
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recommended that a detailed noise study is carried out and the generator be designed with a
hospital grade enclosure to mitigate off-site noise and vibration emissions. Details regarding these

noise and vibration mitigation measures are outlined in Section 6.3.3.

525 AMENDMENTS TO THE TECHNICAL MEMO

Through the continuation of the Environmental Assessment process and in consideration of the
comments received through the SMP stakeholder consultation process, a further in-depth
evaluation of the pumping station location alternatives was completed under the scope of this
study. The results of this evaluation are presented as a technical memorandum (memo), entitled
‘St. Rose Stormwater Pumping Statfion Municipal Class Environmental Assessment — Schedule ‘C' -

Comparative Evaluation of Site Location’, which is available in Appendix B.

Through this detailed analysis, St. Rose Beach Park was identified as the preferred location for the
pumping station.  Subsequent to the completion of this analysis, various alternative site layouts
were evaluated for the preferred location at St. Rose Beach Park. Layout Alternative No. 3B was
identified as the recommended alternative. This layout is displayed above in Figure 5.4A and in

greater detail in Figure 5.4B of Appendix A.

Based on the recommended site layout (Alternative No. 3B) a review of the fechnical memo
evaluation was completed to ensure that the scoring reflected the updated layout. After review,
all evaluation criteria remained relevant and the scoring for each remain unchanged except for
the following - Section 3.2.2.4 Permanent Changes to Urban Community including the following

subsections: (i) Noise and Vibration Impacts and (ii) Generator Emission Impacts.
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Noise and Vibration Impacts
Alternative No. 1 Score: 4. > 3 Alternative No. 3 Score: 2

Alternative No. 2 Score: 2 Alternative No. 4 Score: 3

The score for Alternative 1 is now reflective of the change in the recommended site layout.

In ferms of the noise and vibration impacts, permanent changes to the urban community
are anticipated to be minimal due to the abatement measures and mitigation methods
that will be implemented in the pumping station design. The proposed pumping station will
be designed in accordance with stringent sound/vibration attenuation requirements and
generator emission regulations of the Ontario Ministry of Environment, Conservation, and
Parks (MECP). This will ensure the appropriate engineering control measures are in place

to minimize noise and vibration emissions to the surrounding neighbourhood.

It is important to note that this is a stormwater pumping station and the stormwater pumps
are designed to operate during rainfall events; therefore, equipment on the site will not
produce noise or vibrations on a regular basis. The noise and vibrations caused by the
pumps in the wet well structure will be minimized by properly designing the foundation
structure. The noise and vibrations caused by the generator will be minimized by properly
designing the generator foundation structure, ensuring proper installation and alignment,
noise enclosures, landscape or fencing buffers and/or other mitigation measures. The
generator will be designed with a hospital grade enclosure which would mitigate noise

and vibration impacts to surrounding neighbours, particularly adjacent properties.

Based on the revised site layout, the distance between the pumping chambers or
generator and the nearest residence will be approximately equal for all four site
alternatives. For Alternative No. 1, the proposed pumping station would be adjacent to
one residential property on the east, across Riverside Drive from residential properties to
the south, adjacent to the Detroit River to the north and a natural embayment to the west.
Based on this, the proposed pumping station would have great separatfion on two sides,
good separation on one side, and adequate separation on one side. Mitigation methods

such as enhanced landscaping or fencing buffers may be used on the east side of the site
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to further minimize impact to the adjacent property. For Alternative No.’s 2 and 3, the
proposed pumping stafion would be adjacent to two residential properties on the south
and east/west, across St. Rose Avenue from residential properties on the west/east, and
across Riverside Drive from the Detroit River and St. Rose Park on the north. Based on this,
the proposed pumping stafion would have great separation on one side, good separation
on one side, and adequate separation on two sides making it less favourable than
Alternative No. 1. For Alternative No. 4, the proposed pumping stafion would be adjacent
to one residential property on the north, one commercial property west, across St. Rose
Avenue from one residential and one commercial property on the east, and across
Wyandotte Street from an institutional greenspace (St. Rose Catholic Elementary School)
on the south. Based on this, the proposed pumping station would have good separation
on three sides, and adequate separation on one side making it more favourable than
Alternative No.'s 2 and 3. For these reasons, Alternative No.'s 1 and 4 received a score of

‘Good’ and Alternative No.'s 2 and 3 received a score of ‘Fair’.
Generator Emission Impacts
Alternative No. 1 Score: 4> 3 Alternative No. 3 Score: 2

Alternative No. 2 Score: 2 Alternative No. 4 Score: 3

The score for Alternative 1 is now reflective of the change in the recommended site layout.

Any permanent changes to the surrounding residents are anficipated to be minimal due
to abatement measures and mitigation methods that will be included in the pumping
station design. It is important to note that this is a stormwater pumping station and the
generator equipment will only operate during a significant rainfall event in which there is
a power outage or during regular maintenance testing. Modern emergency power
generators are manufactured to comply with MECP regulations and are more efficient
than traditional diesel generators. The emissions caused by the generator will be minimized
by proper design of the generator exhaust system, ensuring regular maintenance and
servicing, landscaping, or fencing buffers and/or other mitigation methods. The proposed

pumping station will be designed in accordance with the MECP Guidelines. The MECP has
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stringent emission requirements which will ensure the appropriate engineering control

measures are in place and minimize emissions to the surrounding neighbourhood.

Based on the recommended layout, the distance between the generator and the nearest
residence will be approximately equal for the four location alternatives. Based on the level
of separation discussed in the ‘Noise and Vibration Impacts’ Section (above), Alternative
No.'s 1 and 4 received a score of ‘Good’ and Alternative No.’s 2 and 3 received a score

of ‘Fair’.

The evaluation matrix from the technical memo has been updated to reflect the changes to the

scores outlined above and is shown in Table 5.3 (below).
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Table 5.3: Updated Evaluation Matrix from Technical Memo
Score
Evaluation Criteria Alternative Aliernqﬁ\fl 7 zziernaiive Alternative
No. 1 No. 2 No. 3 No. 4
Technical Criteria
Ability to Meet Flood Mitigation Objectives 4 4 4 4
Flexibility to Adapt to Climate Change 4 2 2 2
Coastal Flood Risk 3 4 4 4
Anficipated Maintenance Requirements 4 3 3 3
Time Required for Implementation 3 2 2 1
Complexity of Installation and Operation - - - -
Pumping Station Wet Well and Equipment 4 3 3 1
Pumping Station Excavation Dewatering 3 3 3 4
Excavation Material Management 4 2 2 2
Demolition of Existing Structures 4 1 1 1
Storm Sewer Installation 4 2 2 1
Extent of Existing Utility Relocation 4 3 3 1
Social Criteria
Disruption During Construction 3 2 2 1
Impacts to Archaeological, Built & Cultural Heritage 4 4 4 4
Development Policies 1 4 4 4
Permanent Changes to Urban Community - - - -
Noise and Vibration Impacts 4->3 2 2 3
Generator Emissions A>3 2 2 3
Disruption or Displacement of Existing 4 : : :
Residents and/or Businesses
Disruption to Waterfront Parklands 1 4 4 4
Disruption to Waterfront Views 1 4 4 4
Natural Environment Criteria
Impacts to the Natural Environment 4 4 4 4
Better Use of Existing Infrastructure 4 3 3 2
Economic Criteria
Relative Capital Cost 4 3 2 1
Relative Operation and Maintenance Cost 4 3 3 2
Total Score: (xx/92) 9>77 65 64 57
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The overall ranking of the four location alternatives remains unchanged and St. Rose Beach Park

remains the highest ranked and the preferred location for the proposed pumping station.

53 ARCHITECTURAL DESIGN OF THE ON-SITE ELECTRICAL BUILDING

In this section of the report, alternative design concepts for the proposed architectural design of
the electrical buildings are identified and evaluated leading fo the selection of a proposed design
for this application. The evaluation of designs included consideration of potential environmental,
social, and economic impacts and recognizes the need to design the facilities in such a way that
they will be as unobtrusive as possible and blend in with existing and proposed uses along the
Windsor waterfront. Due to the nature of this application, the environmental impacts are

anficipated to be similar regardless of the selected design.

5.3.1 ALTERNATIVE NO. 1

Architectural Design Alternative No. 1 features a simple and modern style facade as shown in
Figure 5.5. Other features of this design style include the use of high-quality materials, limestone
facade, wooden accents, and simple exterior windows. Green infrastructure is implemented in
this design through the use of a green roof. Environmental benefits of green roofs include air
purification, increased biodiversity, decreased urban heat island effect, and reduced stormwater
runoff. This design is based on modern architectural styles which have become popular in the
twenty first century. Modern style homes are less common in the St. Rose neighbourhood;

however, there is merit for the use of this architectural style for a public building within a parkland.

Figure 5.5: Architectural Design Alternative No. 1
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53.2 ALTERNATIVE NO. 2

Architectural Design Alternative No. 2 features a traditional architectural style with redbrick
facade as shown in Figure 5.6. Other features of this design style include the use of high-quality
materials, limestone and redbrick facade, wooden beam accents, and modern black trim
windows. The roof style utilized in this design is a traditional gable roof with dormers. This design is
based on residential-industrial architectural styles which have been utilized for other pumping
stations throughout the City of Windsor. For example, a similar design style was utilized at the
Howard and Walker Road Railway Underpass Pumping Statfions that were built in recent years.
Traditional style redbrick homes are common in the St. Rose neighbourhood and there is merit for

the use of this architectural style from an urban design perspective.

Figure 5.6: Architectural Design Alternative No. 2

533 ALTERNATIVE NO. 3

Architectural Design Alternatfive No. 3 features a modern-residential architectural style with
limestone facade as shown in Figure 5.7. Other features of this design style include the use of high-
quality materials, limestone facade, and modern black tfrim windows. The roof style utilized in this
design is a mansard roof. This design is based on residential architectural styles that have been
utilized in the vicinity of the St. Rose Beach Park. For example, a similar design style is utilized for the

residential properties to the east and southwest of the park.
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Figure 5.7: Architectural Design Alternative No. 3

5.34 EVALUATION OF ALTERNATIVE ARCHITECTURAL DESIGNS
The three above-described alternatives were evaluated based on the following evaluation
criteria:

¢ Design Style

*  Materials

e Cultural and Built Heritage

e Llifecycle Cost

The three design alternatives were reviewed based on the criteria listed above and are

summarized in Table 5.4.

Table 5.4: Evaluation of Alternative Architectural Designs

Evaluation

o . Alternative No. 1 Alternative No. 2 Alternative No. 3
Criteria

e Traditional residential

e Simple / modern style style * Modern residential

Design Style e Greenroof foradded | ¢ Gable roof with . f\j\ﬂisord r0of with
environmental benefits dormers and wood dormers

beam accents

¢ High quality building " . . e High quality building
. : High quality building .

Materials mo’rencls materials mofenols

e Limestone facade e Limestone facade

Project Number: 165620239 47



ST. ROSE STORMWATER PUMPING STATION
MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT - SCHEDULE ‘C’
ENVIRONMENTAL STUDY REPORT

Design Concepts and Recommendations for St. Rose Pumping Station

e Wood accents
¢ Simple windows

e Redbrick and
limestone facade

e Wood beam accents

e Black frim windows

e Black accents
e Black trim windows

Cultural and
Built Heritage

e Merit as a public
building within a
parkland setting

e Modern style homes
are less common in
the St. Rose
neighbourhood

e Similar to recent park
buildings built
throughout the City of
Windsor

e Merit from an Urban
design perspective

e Traditional redbrick
homes are common in
the St. Rose
neighbourhood

e Similar to recent
pumping stations built
throughout the City of
Windsor

e Similar to residential
buildings immediately
adjacent to the park
and throughout the St.
Rose neighbourhood

Lifecycle
Cost

e Moderate to high
capital cost

¢ High capital and
maintenance cost
associated with the

e Moderate capital cost
e Moderate
maintenance cost

e Moderate capital cost
e Low maintenance cost

green roof

Based on the evaluation of the three architectural designs, Alternative No. 3 was identified as the
preliminary recommendation for the proposed St. Rose pumping station electrical building. This
design style complements the existing built and cultural heritage of the neighbourhood and has
a relatively low lifecycle cost. Alternative No. 3 features a modern residential architectural style,
as shown in Figure 5.7, which will be well suited for the St. Rose Beach Park and surrounding
neighbourhood. The use of high-quality materials, limestone facade, black trim windows, and
mansard roof with dormers is similar to nearby residential properties in an effort fo blend with the
existing built heritage of the neighbourhood. Alternative No. 3 was generally the most preferred
by local residents based on the feedback provided at the public open houses and in comment
submissions. The details for the architectural design of the building should be further reviewed,
refined, and evaluated during the implementation phase (detailed design). This process to finalize

the architectural design will include consultation with adjacent property owners.

54 OVERVIEW OF RECOMMENDED DESIGN

The recommended design concepts that form the overall recommended design are summarized
in Table 5.5. Section 5.0 identified, evaluated, and reported on site layout, pumping technology,

and architectural design of the electrical building to determine the recommended pumping
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station design. The recommended design meets the requirements outlined in the SMP to reduce
the risk of flooding in the St. Rose drainage area. Phase 5 of the Class EA process, the
implementation phase, will include detailed design and construction and is anficipated to start in

2023 and be completed by 2026.

Table 5.5: Summary of Recommended Design

Design Concept Recommendation

Axial Flow Pump
Benefits Include:

¢ Due to pumps being located underground, there is little to no
Pump obstruction to waterfront views
Technology Smaller footprint
High efficiency in high-flow low-head applications
Low to medium capital cost
Low operations and maintenance cost
Site Layout Alternative No. 3B features the pumping station chambers in
the centre and electrical equipment situated near the east property line as
shown in Figure 5.4A.
Benefits Include:

e Best technical suitability with adequate space for construction and
Site Layout inlet flow diversion chamber

e Lowestimpact to the waterfront views

e Minimal impact to view of the U.S.A., sunsetf, and annual Detroit-

Windsor Fireworks in comparison to the other alternatives
e Large area of undisturbed greenspace on the west side of the site,
which minimizes the impact to the park functionality

Architectural Design Alternative No. 3 features a modern-residential
architectural style with limestone facade as shown in Figure 5.7.

Architectural Benefits Include:

Design of On- e High quality building materials and modern residential style which
Site Electrical complements existing built and cultural heritage of the homes in
Building the St. Rose neighbourhood

e Moderate capital cost
e Low maintenance cost

A preliminary plan and sectional view of the proposed pumping station is shown in Figure 5.8 of
Appendix A. A preliminary hydraulic profile for the proposed pumping station is shown in Figure
5.9 of Appendix A. Preliminary three-dimensional renderings of the recommended pumping
station design were prepared and are shown in Figure 5.10A and Figure 5.10B (below). All of the
stormwater sewers and proposed pumping station dimensions, location, and elevations are
obtained from the City Sewer Atflas and SMP.
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Figure 5.10A: Birds Eye View of the Overall Recommended Design

Figure 5.10B: Ground Level View of the Overall Recommended Design
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5.4.1 CONSIDERATIONS FOR DETAILED DESIGN (PHASE 5 — IMPLEMENTATION)

The exact dimensions, position, and elevation of the pumping station, electrical building,
generator, and transformer will be determined during detailed design, which is a potential future
phase of this project (Phase 5, Implementation). The height and footprint of the electrical building,

and generator will be reduced as much as possible during this phase.

During the detailed design phase for the proposed pumping station additional field investigations
and/or background reviews should be completed to confirm the type and dimensions of the
structural support system used for the break wall on the northern edge of the site. The existing
break wall supports are likely fie-back type with a section of soil (immediately inside the break
wall) that should not be disturbed. The pumping chambers should be located at a sufficient
distance from the break wall to maintain the structural integrity of the support system. Therefore,
the exact position of the pumping chambers may be dictated by the break wall support system

and should be reviewed during the detailed design phase.

Part of the SMP solution identified the need for a landform barrier (or berm) along Riverside Drive
to protect the area from potential coastal flooding effects. The St. Rose Beach Park is within the
area of concern identified in the SMP as well as the Regulated Area of the Essex Region
Conservation Authority (ERCA). As such, the top elevation of the pumping chambers, and the
bottom elevation of the electrical building and generator must be selected to provide effective
protection against coastal flooding. During detailed design and the Site Plan Control (SPC)
process, various City internal departments and regulatory agencies will provide comment.
Comments received from regulatory agencies during the EA phase shall also be reviewed and
considered during detailed design. These comments can be found in Appendix C. This site will be
subject to review by the ERCA and will be required to meet the flood mitigation standards as set
by this Authority. Therefore, the required ground elevation and thus the height of the buildings will

be dependent upon their standards and requirements.

It is recommended that the generator be designed with a hospital grade enclosure which would
mitigate noise and vibration impacts to adjacent properties. The noise mitigation specifications
for a generator casing and silencers will be reviewed, and the sound power of the generator will

be modeled to review the noise impact. A hospital grade enclosure would limit the sound from
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the generator, which could be further reduced by landscaping buffers. An acoustic audit is also

recommended to verify the conditions on site.

The design of outdoor lighting on the site may be dictated by site plan control requirements, as
well as the functional requirements on the site. Options for controlled lighting including

incorporating full cut-off lighting where practical will be considered during detailed design.

The landscaping will be designed to improve the overall aesthetic of the park, and the
architectural features of the above grade structures will be designed to complement the
character of the existing neighbourhood. The specific material and finish of the electrical building
and decorative fence/wall around the generator will be defined during the detailed design

stage.
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6.0 ENVIRONMENTAL IMPACTS AND MITIGATING MEASURES

6.1 OVERVIEW

Table 6.1 provides a summary of potential environmental impacts and proposed mitigating
measures for the recommended design. In general, the construction and operation of the
recommended design will have a limited effect on the environment. The implementation of the
pumping station will be the most disruptive phase of the project due to construction activities.
Table 6.1 identifies potential environmental impacts during construction. It is anficipated that the
recommended work will not have a significant effect on the natural environment such as wildlife,

vegetation, or the habitat characteristics of any partficular species.

With respect to other socio-economic impacts, it is antficipated that the preferred alternative will
not have any serious lasting impact on cultural activities, heritage resources or any other
community program. During the construction phase of this project, it is anticipated that
construction activities would result in some level of temporary disruption to the community and
nearby residents. The impacts on air quality, noise, and vibration, and community life will be
mitigated through standard construction procedures. A proposed mitigation measure to be
employed during the construction phase of this project is the use of a field ambassador. This field
ambassador would be available to the community as a point of contact to maintain dialogue
ahead of and during construction. This allows impacted community members voice their
concerns throughout the process and stay informed of planned construction activities and

mitigation measures.

Table 6.1 Environmental Effects and Mitigating Measures

OPERATION EFFECT MITIGATING MEASURES
Cutting, digging, Reduced terrestrial » This is not a concern as there is no significant existing
or timming wildlife habitat quality terrestrial wildlife habitat in the proposed area of
ground covers, (i.e., diversity, areq, construction
shrubs, and trees function) and
increased
fragmentation of
habitat.
Loss of unique or » There are no known unique vegetation features in the
otherwise valued area that may be disturbed by construction activities.
vegetation features » Where possible, existing vegetation features will be
restored to a preconstruction condition.
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OPERATION

Trenching and
tunnelling for
sewers /
Excavation and
construction for
electrical
building,
generator
foundation, and
pumping
chambers

EFFECT MITIGATING MEASURES
Soil erosion and » Use of erosion control measures (i.e., sediment traps, silt
sediment transport to fences, etc.)
adjacent water bodies | » Prevent contaminated runoff to the Detroit River by
causing sedimentation providing tfreatment as appropriate
and turbidity of » Restore vegetation growth quickly
adjacent water bodies | » Stage construction activities to minimize potential of
and drainage ditches adverse impacts
Reduced water quality | » Apply wet weather restrictions to construction activity.
and clarity due to » Comply with any local regulations, policies and
increased erosion and guidelines that stipulate a minimum acceptable buffer
sedimentation, and width (the allowable distance from a water body).
fransport of debris. Maximum buffer widths are desirable.
> If possible, direct surface drainage away from working
areas and areas of exposed soils. To the maximum
extent possible, promote overland sheet flow to well
vegetated areas.
> Install and maintain silt curtains, sedimentation ponds,
check dams, cofferdams or drainage swales, and silt
fences around soil storage sites and elsewhere, as
required.
Loss of vegetation and | » Restore site by replacing topsoil and reinstate
tfopsoil and mixing vegetation to prevent erosion
topsoil and subsoil
Removal and/or » Employ tree protection measures
disturbance of trees » Replace trees and provide site landscaping
and ground flora » No free removals shall be undertaken without
approval from the City of Windsor
Temporary disruption » Provide and maintain detours
of pedestrian and » Provide for safe alternate routes
vehicle traffic » Select alternate routes to minimize inconvenience
» Coordinate with other construction projects in the
neighbourhood to minimize traffic disruptions
Temporary disruption » Notify public agencies and neighbouring owners of
and inconvenience construction activities
during construction to » Prepare program for reporting and resolving problems
adjacent properties, » Ensure access is provided for emergency vehicles and
buildings, and personnel
inhabitants » Apply noise and vibration confrol measures
» Apply dust confrol measures
» Conftrol emissions from construction equipment and
vehicles
» Use silencers to reduce noise
» Require compliance with municipal noise by-laws
» Coordinate with other construction projects in the

neighbourhood to minimize disruptions to adjacent
properties, buildings, and residents
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OPERATION

EFFECT

MITIGATING MEASURES

Removal of excavated
material.

If contaminated material is discovered during
construction handle and dispose of material in an
acceptable manner based on the Preliminary Soil
Characterization Report (Appendix D)

Decreased ambient air
quality due to dust and
other particulate
maftter.

Avoid site preparation or construction during windy and
prolonged dry periods.

Cover and contain fine particulate materials during
transportation to and from the site.

Instruct workers and equipment operators on dust
control methods.

Spray water to minimize dust off paved areas or
exposed soils.

Stabilize high traffic areas with a clean gravel surface
layer or other suitable cover material.

Cover or otherwise stabilize construction materials,
debris, and excavated soils against wind erosion.

Disturbance to
microscopic organisms
in the sail.

Limit the size of stockpiles to avoid anaerobic conditions.
Protect stockpiled soils from exposure to and sterilization
by solar radiation (or stockpile in an uncovered shaded
areq).

Reduced soil
capability through
compaction and
rutting and mixing of
topsoil and layers
below.

Avoid working during wet conditions and/or confine
operation to paved or gravel surfaces.

Whenever possible, strip and store topsoil separately
from the layers below and return to excavation in
sequence.

Disruption of surface
drainage systems.

Provide for temporary drainage systems until final
restoration is accomplished.

Avoid disturbing drainage systems during critical
periods.

All existing culverts, tiles, and drainage systems to be
restored to pre-consfruction conditions following
construction.

Reduced water quality
of nearby surface
waters having value as
wildlife habitat.

Use erosion and sediment control fechniques for
stockpiled materials to minimize degradation of water
quality.

An emergency spill kit will be kept on site during
construction activities.

Service equipment shall be washed and/or refuelled no
closer than 30 m from watercourses to reduce the risk of
deleterious substances entering the watercourse.
Construction machinery shall be cleaned prior to
entering the site fo reduce the potential for
establishment of invasive species, such as Phragmites

Modifications or
removal of aquatic
habitat.

> Stage construction to minimize potential for adverse

impacts.
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OPERATION EFFECT MITIGATING MEASURES

Residential impacts. » Construction noise and dust impacts will be controlled
through noise by-laws and dust control measures in
contract specification.

» Inconvenience due to temporary loss of property
access will be minimized through proper
communication and advance notice of disruption.

> Pedestrian safety will be maintained through excavation
barricades and construction fencing

» Construction and free protection fencing shall be
installed prior to the start of construction, after layout,
and shall be reviewed by an engineer.

Traffic disruption. » Construction activities will attempt to maintain a
minimum of one lane of open fraffic at all times with
necessary detour signage and flag persons.

> If complete closure is required, emergency services will
be advised in advance and access will be restored at
the end of each working day.

Recreation. » Maintain access to recreational sites during
construction.

Archaeological and > Assess archaeological significance in areas undisturbed

heritage resources. by previous activities. Stage 1 & 2 Land Archaeological
Assessment was completed, and the site was deemed
at low risk for archaeological discoveries. Follow
mitigative measures outlined in cooperation with the
Ministry of Tourism, Culfure and Sport.

» The MTCS’s (now MCM'’s) “Screening for Impacts to Build
Heritage and Cultural Heritage Landscapes” checklist
was reviewed. Proposed work is located away from any
built heritage and cultural heritage landscapes, and
thus is not expected to impact heritage resources in the
ared.

Use of Contamination of > Use containment facilities
construction surface waters, drains > Inspect equipment regularly for fuel and oil leaks
equipment and public roadways > Clean equipment before it fravels off site

from spills, leaks or

equipment refuelling.

Decreased air quality > Minimize operation and idling of vehicles and gas-

due to vehicular powered equipment, particularly during local smog

emissions causing advisories.

increased > Use well-maintained equipment and machinery within

concenfrations of operating specifications.

chemical pollutants.

Disruption to wildlife > There are no known areas containing sensitive

migration and vegetation and wildlife.

movement patterns, > There are no known areas where migratory birds are

breeding, nesting, or breeding.

hibernation.
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OPERATION

EFFECT

MITIGATING MEASURES

Infroduction of non-
native vegetation,
including opportunistic
species.

Clean heavy machinery and equipment prior to
transporting to new location.

Loss of unique or
otherwise valued
vegetation features

Avoid or minimize frampling vegetation with equipment.
Minimize physical damage to vegetation by avoiding
pushouts and avoiding the placement of splash onto
living vegetation.

Reduced water quality
and clarity due to
increased erosion and
sedimentation, and
transport of debris.

Operate heavy machinery on the shore above the
normal water level.

Where possible, conduct activities in the dry, above the
actual water level and above any expected rises in
water level that may occur during a rainfall or snowmelt
event.

Reduced water quality
due to inputs of
contaminants from
surface runoff during
construction and
operation.

Refuel equipment off slopes and well away from water
bodies.

Securely contain and store all oils, lubricants, fuels, and
chemicals. If necessary, use impermeable pads or
berms.

6.2 NATURAL ENVIRONMENT IMPACTS AND MITIGATING MEASURES

6.2.1 AQUATIC AND TERRESTRIAL HABITAT

The proposed work area may contain natural features that support habitats of endangered
species and threatened species. As per Section 2.1.7 of the PPS - “Development and site
alteration shall not be permitted in habitat of endangered species and threatened species,
except in accordance with provincial and federal requirements.” All issues related to the
provincial Endangered Species Act and its regulations shall be addressed prior to the construction
of the proposed work. If the proponent believes that their proposed activities are going to have
an impact on Species af Risk or are uncertain about the impacts, they should contact

SAROntario@ontario.ca to undergo a formal review under the ESA. It is the responsibility of the

proponent to ensure that Species at Risk are not killed, harmed, or harassed, and that their habitat

is not damaged or destroyed through the proposed activities to be carried out on the site.

Stantec completed assite investigation on October 15, 2021, to document existing natural heritage
conditions in the site area. Surveys included ELC of vegetation communities, a SAR habitat

assessment of terrestrial features, and a fish habitat assessment of the Detroit River shoreline. The
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natural heritage features that were identified through the background review were confirmed
during the field surveying. The arfificial shoreline may provide suitable nesting habitat for Barn
Swallow. Investigations are recommended to be carried out during the breeding bird season to
confirm if Barn Swallows are nesting on the artificial shoreline structure. No impacts to Barn Swallow
are expected as aresult of the St. Rose Pumping Station installation provided mitigation measures

are followed. The natural heritage impact assessment report is included in Appendix D.

6.2.2 PROTECTION OF MIGRATORY BIRDS

The Migratory Birds Convention Act, 1995 (MBCA) provides legal protection of migratory birds and
their active nests in Canada. The loss of migratory bird nests, eggs and/or nestlings due to tree
cutting or other vegetation clearing can be avoided by limiting clearing of vegetation to outside
of the general nesting period for migratory birds in this region (C2) as identified by Environment
and Climate Change Canada (ECCC) (i.e., between April 1 and August 31). If work must be
performed within this window, a survey for active nests or breeding activity should be conducted
by a qualified biologist before work commences and additional mitigation measures (e.g.,

implementation of avoidance distances during construction) implemented, if required.

6.2.3 WILDLIFE PROTECTION

The installation of silt fencing around the work area will reduce the likelihood of reptfiles entering
the work area. In addition, a visual search of the construction area (including machinery) is
recommended each day to locate and avoid reptiles, amphibians, and other wildlife. If wildlife is
encountered, they will be given reasonable time to flee the area on their own. If a wildlife species
must be moved, a person knowledgeable in handling techniques may relocate it to a location

that is both safe and suitable.

6.2.4 PROTECTION OF FISH AND FISH HABITAT

In addition to the measures to protect water quality presented in Table 6.1, the following measures

are recommended to protect fish and fish habitat:

¢ Avoid in-water work during the restricted activity period for spring spawning fish species in

the MNRF's Southern Region (i.e., no in-water work March 15 to July 15).
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6.2.5

The confractor shall monitor the five-day weather forecast on a daily basis to anficipate
weather condifions and shall be prepared to leave the site in a stable and secure

condition should water levels rise.

Prior to in stream construction activity, exclude fish from the work areas by implementing

a fish removal and relocation plan.

During dewatering of the in-water work area the dewatering pump inlet must be covered
with filter fabric or clear stone. The outlet must discharge to a sediment bag or trap.
Discharge from the bag is to be released to a relatively flat vegetated location or if a

vegetated location is not available, a flow dissipating structure should be provided.

Water from dewatering and unwatering operations shall be directed to a sediment control
measure and/or a vegetated drainage channel greater than 30 m away from the
waterbodies or as far as practical from the top of bank of any waterbody, prior to
discharge to the natural environment. Typically, no dewatering shall be sent directly to a
sewer. These control measures shall be monitored for effectiveness and maintained or
revised to meet the objective of reducing the risk of the entry of sediment into the
watercourse. The use of these dewatering systems will require the acquisition of a Permit
to Take Water (PTTW) or Environmental Activity and Sector Registry (EASR) from the MECP

as outlined in Section 6.2.10.

All water intakes used to dewater area(s) that may contain fish should be screened to
reduce the risk of the impingement and entrainment of fish as per DFO'’s Interim Code of

Practice: End-of-Pipe Fish Protection Screens for Small Water Intakes in Freshwater.

EROSION AND SEDIMENT CONTROL

Appropriate erosion and sediment controls should be employed during all phases of construction

to reduce erosion and sediment fransport into the Detroit River to the extent possible. Mitigation

measures to reduce the risk of negative effects on fish, fish habitat and water quality in the Deftroit

River are listed below:

Silt fence will be installed around the perimeter of the work area.
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e Materials requiring stockpiling (fill, fopsoail, etc.) will be stabilized and kept at least 30 m from

the Detroit River.

o Disturbed areas are to be restored with erosion protection/vegetative cover following

disturbance.

e Erosion and sediment control materials (silt fence, straw bales, clear stone) are to be kept

on site for emergencies and repairs.

e FErosion and sediment controls should be monitored and maintained, as required. Controls
are to be removed only after the soils of the construction area have been stabilized and

adequately protected until cover is re-established.

o Conditions of the anticipated Essex Regional Conservation Authority (ERCA) permit under
Ontario Regulation (O. Reg.) 158/06 will be followed during these activities (see Section 8.1

of the Nafural Heritage Impact Assessment Report in Appendix D).

6.2.6 EXCESS SOIL MATERIALS AND WASTE

In 2019, the MECP infroduced O. Reg. 406/19 entitled ‘On-site and Excess Soil Management’ under
the Environmental Protection Act. All excess soil materials and waste generated during the

construction process must be disposed of in accordance with O. Reg. 406/19.

6.2.7 FLOODPLAIN HAZARD MANAGEMENT

The proposed work site is under the jurisdiction of the ERCA. The preferred location of this project
was reviewed in accordance with ERCA's floodplain mapping of this area, and it has been
determined that this site falls within the Limit of Regulated Area of the Detroit River. The proposed
excavations, construction of structures, drain crossings, and placement and grading of fill within
the regulated area will require permits from the ERCA under Ontario Regulation 158/06,
(Development, Interference with Wetlands and Alteration to Shorelines and Watercourse

Regulations - Section 28 of the Conservation Authorities Act).

In the final design phase, an application of flood proofing measures must be submitted to the

ERCA for review and approval. The permit application shall meet the following requirements:
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e Specific "Best Management Practices” regarding erosion control measures,
sedimentation, and the removal of vegetation, which is provided in the MECP Stormwater
Management Planning and Design Manual (2003)

e The Windsor-Essex Region Stormwater Management Standards Manual (2018),
https://essexregionconservation.ca/wp-content/uploads/2018/12/WE-Region-SWM-
Standards-Manual.pdf

e Water quality measures shall be considered to ensure no adverse impact on the
downstream watercourse. The new outfall sewer will run parallel to the existing outfall
sewer that is located along the St. Rose paved walkway, and outlets to the Detroit River.
A surface water monitoring program is to be implemented to verify that there is no adverse
impact on the downstream watercourse.

e Items listed in Table 6.1 “Environmental Effect and Mitigation Measures” described in this
ESR Report

6.2.8 SURFACE WATER QUALITY

The proposed sampling and monitoring program detailed below should be further developed
during the detailed design phase and submitted to the MECP District Office for review prior to

implementation.

6.2.8.1 General Approach

The pumping station discharges to the Deftroit River via the proposed outfall. The water quality and
benthic macroinvertebrate survey of the Detroit River is fo be implemented for the proposed

outfall.

e The "before” monitoring to establish the baseline shall be completed during the autumn
or spring period prior to starting construction of the proposed pumping station; and

e The “after” monitoring would occur once in the same season after the outfall has been
operational for at least a year.

The "before” monitoring provides baseline benthic community information in the vicinity of the

proposed pumping station to which subsequent “after” monitoring data can be compared.

The surface water quality program is proposed to be comparable to that which has been

collected in the vicinity in previous studies.
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6.2.8.2 Sampling Locations

Field samples are to be collected at the following two locations organized as paired upstream

reference and downstream exposure stations at the proposed pumping station:

e Detroit River, upstream of the proposed outfall, and
e Detroit River, downstream of the proposed outfall.

Sampling locations are to be chosen in an effort fo minimize variation in habitat between paired
stations. Riffle habitats with cobble, gravel, and sand substrates and moderate to fast water

velocity are to be targeted for each sampling station.

6.2.8.3 Water Quality Sampling and Analysis

The surface water sampling is to be performed in conjunction with benthic macroinvertebrate
sampling. Grab samples are to be sent for laboratory analysis of parameters of interest and in-situ

measurements of temperature, pH, conductivity, and DO are also to be taken.

The water quality parameters include TSS, TP, anions (including NO2, NO3, PO4), and Ammonia-N.
Laboratory results are to be summarized and analyzed to generate 75th percentile concentrations

for water quality parameters of interest.

6.2.8.4 Benthic Macroinvertebrate Sampling

Quantitative benthic macroinvertebrate samples are to be collected from the Defroit River using
a standard PONAR sampler (9x9 inches). Three samples are to be collected at each site both
before and after the construction of the new outfall sewer. If the bottom is difficult to sample,
then 5 samples are to be collected at each site to compensate for the reduced abundance of
macroinvertebrates, or 2-3 samples should be composited into a single sample and 3 composite

samples collected at each site.

The following supporting measurements and observations are to be made at each of the benthic
sampling stafions: pH, dissolved oxygen, conductivity, water and air temperature, water depth,

and water velocity. Substrate and aquatic habitat characteristics are to be recorded.
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6.2.8.5 Laboratory Methods and Taxonomy for Benthic Macroinvertebrate Survey

The sorfing and identfification of benthic macroinvertebrates is to be conducted in a benthic
taxonomy laboratory. Samples are to be stained with Eosin-B and Biebrich Scarlet. Staining
facilitates sort by preferentially staining the organisms so they can be more easily distinguished
from the sample debris. The samples are to be washed in a 500 um sieve to remove formalin and
the remaining sample material is fo be washed from the sieve into a plastic gridded sorting fray.

Organisms are to be sorted from the tray using a 10 - 40x stereomicroscope.

All macroinvertebrates are fo be identified to the lowest practical level, usually genus.
Chironomids and oligochaetes are to be mounted on glass slides in a clearing medium prior o
identification. Following detailed identification, organisms are to be re-preserved in a solution of
70 to 80% ethanol in glass vials and labeled by station, replicate and contents. Data are to be

tabulated in an Excel spreadsheet to facilitate analysis and interpretation.

6.2.8.6 Data Analysis of Benthic Macroinvertebrate

Each sample may contain hundreds of individuals and numerous different taxa, therefore, biotic
indices that incorporate various community afttrioutes are to be used to compare benthic
communities both spatially (between stations) and temporally (within stafions over fime). The
following community measures and indices are to be used to interpret the benthic

macroinvertebrate data for this survey.
+  Organism density;
+ Taxarichness;
+ EPTIndex;
+  BioMAP Water Quality Index;
+ Hilsenhoff Biotic Index; and
+ Relative abundance of selected taxonomic groups.

The macroinvertebrates are to be identified to the lowest faxonomic level as proposed. A BACI
statistical design is fo be used to analyze all metrics (e.g., abundance, richness, BIoOMAP score, HBI,

BC similarity).
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6.2.9 SOURCE WATER PROTECTION

6.2.9.1 Source Water Protection

For the protection of local municipal drinking water sources, the Essex Region Source Protection
Plan (SPP), which has been established under the Clean Water Act, 2006 (Ontario Regulation
287/07), came into effect on October 1, 2015.

The Clean Water Act (2006) refers to four types of Vulnerable Areas, which include:

Intake Protection Zones

Wellhead Protection Areas

Highly Vulnerable Aquifers

Significant Groundwater Recharge Areas

The types of Vulnerable Areas are addressed further below in relation to this project location.

6.2.9.2 Intake Protection Zones (IPZs)

There are two municipal Water Treatment Plants (WTPs) in the region, the A. H. Weeks (Windsor)
and Amherstburg WTPs, having their intakes in the Detroit River (refer to Map 3 of the Essex Region
Source Protection Plan). Intake Protection Zones are areas of land and water, where run-off from
stfreams or drainage systems, in conjunction with currents in lakes and rivers, could directly impact

the source water at the municipal drinking water intakes.

An Intake Protection Zone can be described as a defined area surrounding a surface water body
infake. The size and shape of each zone in an IPZ represents either a set distance around the

infake pipe, or the length of time it would take water and contaminants to reach the intake:

e IPZ-1isthe area closest to the intfake pipe and is a set distance which extends one kilomeftre
upstream and 120 metres onto the shore.

e [PZ-2 includes the on and offshore areas where flowing water and any pollution would
reach the intake pipe within two hours.

e |PZ-3is an area where contaminants could reach the intake pipe during and after a large
storm.

According to Approved Source Protection Plan for Essex region source protection areq, the Detroit
River in the study area is characterized to be an Intake Protection Zone 3 (IPZ-3) (Refer to Map 10

of the Essex Region Source Protection Plan).

Project Number: 165620239 64



ST. ROSE STORMWATER PUMPING STATION

MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT — SCHEDULE ‘C’

ENVIRONMENTAL STUDY REPORT

Environmental Impacts and Mitigating Measures

The purpose of this EA study is to investigate and report on alternative means of controlling storm
and coastal flooding in the riverfront area near St. Rose Avenue. The proposed pumping station
for the collection of wet weather flow will have a negligible impact on the source of drinking water

quality.

6.2.9.3 Wellhead Protection Areas

Wellhead Protection Areas are not applicable in the Essex Region, as no municipal drinking water

systems are supplied by groundwater.

6.2.9.4 Highly Vulnerable Aquifers (HVAs)

Highly Vulnerable Aquifers (HVAs) are defined as aquifers on which external sources have or are

likely to have a significant adverse impact and include the land above the aquifer.

In the Essex Region Source Protection Area (ERSPA), these HVAs are generally located in the sandy
soil areas in the southern part of the region, including most of Pelee Island (refer o Map 4 of the
Essex Region Source Protection Plan). There are no HVAs located in or close to the proposed work

ared.

6.2.9.5 Significant Groundwater Recharge Areas

Significant Groundwater Recharge Areas (SGRAs) are defined, as per Regulation 287/07, as areas
within which it is desirable to regulate or monitor drinking water threats that may affect the
recharge of an aquifer. Groundwater recharge occurs where rain or snowmelt percolatesinto the
ground and flows to an aquifer. The greatest recharge usually occurs in areas which have loose

or permeable soil such as sand or gravel that allows the water to seep easily into the aquifer.

Most of the SGRAs in the ERSPA are located in the sandy soil areas of the southern part of the Essex
Region, in the Harrow areaq, parts of Leamington and Kingsville, and limited parts of the Turkey
Creek and Pelee Island subwatersheds (refer fo Map 5 of the Essex Region Source Protection Plan).
There are no HVAs located in the northern part of the Essex Region including the City of Windsor

area.
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6.2.9.6 Overall Vulnerability Assessment Summary

Project activities in vulnerable areas need to be assessed to determine the risk they pose. The
Clean Water Act requires that significant threats be managed to reduce the threat to a point
where it is no longer significant. Action may be taken to address low and moderate threats at the
discretion of the Source Protection Committee. Table 6.2 provides a summary of threats to

vulnerable areas and the subsequent actions to be taken, relating to this project.

Table 6.2 Summary of Threats to Vulnerable Areas

Vulnerable Area Threat Potential Action Taken
Intake Protection Zone Low None
Wellhead Protection Areas Not applicable None
Highly Vulnerable Aquifer Not applicable None
Significant Ground Water Recharge Areas | Not applicable None

6.2.10 PERMITS TO TAKE WATER

At the site location, the Deftroit River water surface is approximately 0.9 to 1.1 meter below the site
grade while the ground water table is about 12.5m to 14.1m below. This indicates that the native
silty clay soil has low permeability and ground water confrol will not be a big issue during
construction. It is anticipated that any groundwater inflows from excavating within this stratum
during construction can be managed by pumping from properly filtered sumps located within the

excavation.

The use of these dewatering systems will require the acquisition of a PTTW from the MECP. Any
water extraction over 50,000 L/day will require MECP approval under the Environmental Protection
Act and Ontario Water Resource Act. However, certain water taking activities that have been
prescribed by the Water Taking Regulation O. Reg. 63/16, such as some construction dewatering,
may require Environmental Activity and Sector Registry (EASR) registration instead of a PTTW.

Regardless, a PTTW is required if the water-taking exceeds 400,000 L/day.
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6.2.11 CLIMATE CHANGE

Climate encompasses all aspects of weather, including temperature, precipitation, air pressure,
humidity, wind speeds, and cloudiness. Weather and climate are not static processes and
variability is offen normal. Weather, for example, changes on a daily and sometimes hourly basis.
Weather can also change on a monthly basis, through the changing of seasons. When climate

changes on a global scale, it is referred to as Climate Change.

Since the beginning of the industrial revolution in the 18th century, excessive emissions of
greenhouse gases, like carbon dioxide and methane, have been released through human
activities, causing an increased percentage of solar radiation to be trapped in our atmosphere.
In recent decades, the effect of this on climate has become clearer. As more energy is retained

within the atmosphere, a general increasing trend in global temperatures has occurred.

Regardless of the cause, the average temperature in Windsor has increased by almost 1°C since
1940. As air temperatures increase, so does the capacity of the air to hold more water leading to
more intense rainfall events. The Environment Canada weather station located at Windsor Airport
has been monitoring and recording weather data since 1941. Since this time, an increasing frend

in annual precipitation has been documented.

The effects of climate change are expected to include an increase in the number and severity of
storms, leading to increased precipitation. Since 1970, there has been increasing evidence of

heavier short duration (24 hours or less) rain events in southern Ontario.

Climate changesrelated to increasing rainfall in the region have a significant impact on municipal
sewer systems. The City of Windsor recently experienced a significant rainfall event that inundated
and overwhelmed the ared's sanitary and storm sewer system/facilities. In the last decade alone,
this region has experienced six (6) significant storm events that have surpassed current 1:100-year
regulatory standards and have resulted in urban flooding issues and sewer backups that have
impacted hundreds of homes and businesses in the region. As such, historical data regarding the
likelihood of major flooding events must be reconsidered. It is important that the proposed work
for storm and coastal flooding control contfinues to operate effectively in the future. A solution

needs to be identified to provide resiliency to the impacts of climate change.
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The City's own Climate Change Adaptation Plan notes that focus needs to be directed towards
climate change impacts such as: operating/maintenance demands to deal with climate
extremes, flooding to basements, roads and infrastructure, and operation demands during severe
storms. Table 6.3, which is obtained from City of Windsor Climate Change Adaption Plan

(September 2012), summarizes the average trends in the amount of annual maximum rain events.

Table 6.3 Summary of the Observed and Projected Increases in Rainfall Over Time in Windsor

Projected trends to 2050

Observed Trends 1970 - 2000 (High Emissions)

30 Minute * S%increase per decade e 5% increase per decade
Exiremes o 4.5%increase per decade to 1996 ? P

e 3% per decade over the year (20-
Daily o 7% per decade (May, June, July) year retum period)

Extremes * S%kincrease perdecade (over the e 2.5t0 6% increase per decade

year) to 1996 (rainfall with probability <5 %)

Annual

Rainfall e 1% to 3% increase per decade e 1% increase per decade

In conjunction with the regional municipalities, including City of Windsor, the ERCA has developed
a set of regional stormwater management guidelines that take into account adjustments for the
impacts of Climate Change. The recommendations from this guidance document have also been

considered and endorsed in the SMP.

The proposed work for storm and coastal flooding conftrol, which was coordinated with the above
studies, was recommended based on current standards with a conservative design method that
provides a safety margin for extreme rainfall events above and beyond the average year design
storms. The proposed facility is designed to handle a peak flow of 13.5 m3/s, which is approximately

the predicted flow during the 100-year storm event.

As there is an increase in the number and intensity of storm events affecting the region, climate
change needs to be considered in the evaluation of alternative solutions, and the opportunity for

flooding protection is considered where feasible.
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6.3 SOCIO-ECONOMIC IMPACTS AND MITIGATING MEASURES

6.3.1 ARCHAEOLOGICAL RESOURCES

In Phase 5 Implementation of this project, should previously undocumented archaeological
resources be discovered, there may be a new archaeological site and therefore subject to
Section 48(1) of the Ontario Heritage Act. The proponent or person discovering the
archaeological resources must cease alteration of the site immediately and engage a licensed
consultant archaeologist to carry out archaeological fieldwork, in compliance with Section 48(1)
of the Ontario Heritage Act. If any further archaeological field investigation is required, as
identified above, the City will engage with all indigenous communities that have been engaged
with to date, and will facilitate the participation in archaeological field work (if applicable) via a

Fieldwork Participation Agreement.

The Funeral, Burial and Cremation Services Act, 2002, S.O. 2002, ¢.33 requires that any person
discovering human remains must notify the police or coroner. If the coroner does noft suspect foul
play in the disposition of the remains, in accordance with Ontario Regulation 30/11 the coroner
shall notify the Registrar, Ontario Ministry of Public and Business Service Delivery, which administers
provisions of that Act related to burial sites. In situations where human remains are associated with
archaeological resources, the Ministry of Citizenship and Mulficulturalism should also be notified
(at archaeology@ontario.ca) to ensure that the archaeological site is not subject to unlicensed

alterations which would be a contravention of the Ontario Heritage Act.

6.3.2 COMMUNITY

6.3.2.1 Disruption of Traffic

Construction of the proposed facility will result in temporary detours or lane restrictions that will
disrupt traffic in the area and may interfere with access for some residents. All emergency services
will be notfified of detours prior to commencement of construction. Services that may experience

temporary detours or delays include school buses, mail delivery and garbage collection.

Mitigating measures are to provide and maintain detours, provide for safe alternate routes, and

select alternate routes to minimize inconvenience.
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6.3.2.2 Inconvenience During Construction

Construction activities will create noise and traffic from construction vehicles resulting in
temporary inconvenience to residents. Coordinate with other construction projects in the

neighbourhood to minimize disruptions to adjacent properties, buildings, and residents.

The best available construction techniques shall be applied to the construction to mitigate noise
and vibration. The noise and vibration limits set for the project will ensure that the community, all
buildings are protected. Monitoring during construction will ensure that noise and vibration are
kept below the limit established by the MECP.

6.3.2.3 Proximity to Existing Dwellings

Since the pumping station is buried and flushed clean after storm events it does not give off a

significant odour and should not be subject to the 300 m buffer zone requirement.

The design of outdoor lighting on the site would be dictated by the site plan control requirements
at the City of Windsor and determined during the detailed design phase of this project. Options
for controlled lighting including incorporating full cut-off lighting where practical should be

evaluated.

The impact of noise and vibration sources at the proposed St. Rose Pumping Station should be
evaluated and quantified during the implementation phase (detailed design and construction).
A detailed noise study should be performed to assess all potential noise sources such as the on-
site emergency generator, including its individual noise generating components such as the
exhaust, casing noise, and cooling intake and discharge. Other noise sources such as heating,
ventilation, and air conditioning (HVAC) units, pumps, and general exhausts should also be

considered in the assessment.
The assessment should be completed in accordance with the following MECP publications:

e Ontario Regulation (O.Reg.) 1/17 “Environmental Activity and Sector Registry — Limits and
Other Requirements for Activities with Air Emissions,” September 2017 [1]

e MECP “Supporting Information for the Preparation of an Acoustic Assessment Report,
November 2003" [2].

Noise impacts should be modelled using CADNA/A or similar acoustical modelling software

configured fo implement the ISO 9613-1/2 environmental sound propagation algorithms.
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Modelling software should consider geometrical divergence, attenuation from barriers, ground

effect and air absorption as specified by ISO 2613-2.

In the case that on-site equipment is exempt from noise criteria per MECP publications, Class 1
noise limits should be applied as criteria for evaluating the noise impact of on-site sources. A Class
1 area is defined by the MECP as an area with an acoustfical environment typical of a major
population center, where the background sound level is dominated by the activities of people,
usually road traffic, often referred to as “urban hum”. Class 1 sound level limits are summarized in

the following table:

Table 6.4 Summary of Class 1 Sound Level Limits

Time of Da Plane-of-Window (POW) Outdoor Points-of-Reception (OPOR)
Y [dBA] [dBA]

07:00-19:00 50 50

19:00-23:00 50 50

23:00-07:00 45 ;

If required, noise mitigation should be identified per noise source. Insertion loss (IL) or transmission

loss (TL) should be specified for all recommended noise mitigation.

6.3.2.4  Proximity to Arterial Roadway

The EC Row Expressway and Highway 401 are the two major roadways, which provide
interconnection and access to Windsor communities and neighboring areas. These roads are
located significantly far away from the proposed pumping station. Wyandotte Street East is
located one block south of the proposed pumping station and is designated as a Class | Arterial
Road. The construction of the proposed pumping station is not expected to result in the closure of
Wyandotte Street East; therefore, it is not expected that there will be any significant tfraffic

disruptions during construction.

6.4 PERMITTING CONSIDERATION
6.4.1 ESSEX REGION CONSERVATION AUTHORITY

The proposed pumping station is located in the Essex Region Conservation Authority (ERCA)

regulated area related to the Deftroit River and its associated floodplain. As such, development in
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the ERCA regulated area is subject to the policies of O. Reg. 158/06 under the Conservation

Authorities Act.

6.4.2 MINISTRY OF THE ENVIRONMENT, CONSERVATION AND PARKS

The Endangered Species Act, 2007 (ESA) identifies a single species at risk, Barn Swallow, as having
potential to occur within the study area, however, there is a low likelihood of occurrence because
there are no recent records, and the area is heavily disturbed. Avoidance of the migratory bird
nesting season (April 1 - August 31) isrecommended. If this is not possible, then bird nesting surveys
must be completed in advance of construction. With the implementation of this mitigation, no
authorizations are needed under the ESA. It is the responsibility of the proponent to ensure that
Species at Risk are noft killed, harmed, or harassed, and that their habitat is not damaged or

destroyed through the proposed activities to be carried out on the site.

The use of these dewatering systems will require approval from the MECP and acquisition of a
PTTW, refer to Section 6.2.10 for addifional details.

There is currently no ECA for the proposed St. Rose Pumping Station. In Phase 5 implementation
of this project, the proponent will consult further with the MECP Environmental Permissions Branch
regarding potential ECA requirements. Should the ECA be required, the proponent will obtain the

ECA prior o starfing the construction of the proposed pumping station.

6.4.3 FISHERIES AND OCEANS CANADA

Fisheries Act and Species at Risk Act (SARA) - Under the fish and fish habitat protection provisions
of the Fisheries Act, works undertaken or activity of a project must incorporate measures to avoid
causing the death of fish and the harmful alteration, disruption, or destruction (HADD) of fish
habitat. To assist proponents with determining if their project will comply with the fish and fish
habitat provisions, DFO provides measures to protect fish and fish habitat (DFO 2021b) as well as
several standards and codes of practice (DFO 2021c). If it is determined that a project cannot
implement the measures to protect fish and fish habitat and if there are no applicable standards
and codes of practice, then it isrecommended that the proponent request a review of the project
by DFO. If DFO determines that a project will result in the death of fish and/or HADD of fish habitat

an Authorization under the Fisheries Act may be required.
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Based on the presence of fish habitat in the study areq, the proposed activities, and DFO’s current
guidelines, Stantec recommends that a DFO Request for Review form be completed and
submitted to DFO for review of the project under the Fisheries Act. DFO also reviews projects under
the federal SARA. A SARA permit may be required by DFO for potential handling of Aquatic SAR

during in water construction activities.

644 CITY OF WINDSOR — BUILDING PERMIT

The proposed pumping station is located within the City of Windsor and as such would require a
building permit prior to construction. Building permits ensure that construction within our
municipality meet the standards set out in the Ontario Building Code. In addition, this permitting
process ensures all zoning requirements, fire and structural safety standards, and other building

standards are met.

6.5 PROPERTY REQUIREMENTS
6.5.1 GENERAL

There is no requirement to purchase land for construction of the pumping station facilities. The

lands are owned by the proponent.

6.5.2 OFFICIAL PLAN

A number of provisions found in the s. 8 Urban Design chapter of the Official Plan apply to the
lands. These provisions concern views and vistas. The provisions encourage the preservation and
enhancement of views to the Deftroit River. When preparing the final design plans for the pumping

station these provisions will be taken intfo consideration and addressed at that time.

6.5.3 ZONING BY-LAW

St. Rose Beach Park is zoned GD1.1 under Zoning By-law 8600. This zoning category permits a
Public Park. S.5.8.1 of the zoning by-law further permits lands owned by the municipality to be
used for any purpose of the municipality. A pumping station which forms part of municipal
infrastructure is therefore a permitted use under the zoning by-law. In addifion, the provisions of
s.20(1)(3) of the zoning by-law apply to this property. This provision restricts new buildings

extending above the crown of the pavement which lies within the adjacent Riverside Drive. It is
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anficipated that the proposed pumping station will extend above the crown of the pavement on

Riverside Drive and therefore a rezoning will be required to address this matter.
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7.0 CONSULTATION

The Municipal Class Environmental Assessment process provides a minimum of three points of
contact for a Schedule C undertaking where members of the public and review agencies have
the opportunity to review the project findings and submit comments for consideration in
development of the project. The following sections summarize the approach that has been taken

with respect to consultation during this project.

7.1 PUBLIC PARTICIPATION

A notice of commencement advising of the initiation of this Class EA undertaking and inviting
input was originally published in the January 29, 2022, edition of the Windsor Star and on the City
of Windsor’'s Webpage. A copy of the notice and the Windsor Star advertisement is contained in

Appendix C.

In addition to this discrefionary point of contact, there are three points for mandatory public

contact during the Class EA process, namely:

=  Phase 3: Public Consultation and Information Centre #1
=  Phase 3: Public Consultation and Information Centre #2

= Phase 4: Notice of Completion

A public Open House was held on March 2, 2022, to provide information regarding this
undertaking and to invite input and comment from interested persons. The open house notice
was published in the February 19, 2022, edition of the Windsor Star and on the City of Windsor
Webpage. A copy of the notice and the Windsor Star advertisement is contained in Appendix C

along with a copy of the handout materials that were provided to attendees.

A second public Open House was held on June 23, 2022, to review progress made since the first
open house. Information on alternative concepfts for the preferred design selected in the Class EA
process was available for review. The open house notice was published in the June 11, 2022,
edition of the Windsor Star and on the City of Windsor Webpage. A copy of the notice and the
Windsor Star advertisement is contained in Appendix C along with a copy of the handout

materials that were provided to attendees.

Project Number: 165620239 75



ST. ROSE STORMWATER PUMPING STATION

MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT - SCHEDULE ‘C’
ENVIRONMENTAL STUDY REPORT

Consultation

7.2 REVIEW AGENCIES

The Class EA process provides an opportunity for involvement in the project by various branches
of the MECP as well as other provincial and federal ministries or outside agencies. The list of Review
Agencies varies depending upon the scope of the project, its location, and the potential

environmental impacts.

An email advising of the initiation of this project and including the nofice of project
commencement was sent to review agencies on January 28th, 2022. A copy of the email and the

list of review agencies included are contained in Appendix C.

Information on alternative design concepts for the proposed pumping station as part of Phase 3
of the Class EA process were distributed to review agencies and mandatory contacts in two emails
dated February 18, 2022, and June 10th, 2022. Each email included a copy of the notice of public

information centre. A copy of each email and the distribution list is included in Appendix C.

73 LOCAL RESIDENTS

The Class EA process provides an opportunity for the public to participate in the project and
provide comments or input on the recommended design concepts. A letter advising of the
initiation of this project and including the nofice of project commencement was sent fo owners
of properties within a one block radius of St. Rose Beach Park on January 28, 2022. A copy of the

mailout package is contained in Appendix C.

Information on alternative design concepts for the proposed St. Rose stormwater pumping station
and invitation to public open houses as part of Phase 3 of the Class EA process were distributed
to local residents under cover of two letters dated February 22nd, 2022, and June 10th, 2022. Each
mailout package included the notice of public information centre and a comment form. A copy

of each mailout package is included in Appendix C.

7.4 RESPONSE FROM PUBLIC AND REVIEW AGENCIES
7.4.1 NOTICE OF PROJECT COMMENCEMENT

The Notice of Project Commencement resulted in responses from residents displaying an interest
in this study and wishing fo be added to the project mailing list. Throughout the study a total of

nineteen (19) residents were added to the project mailing list.
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The following responses (copies included in Appendix C) were received from review agencies and

mandatory contacts.

Ministry of the Environment, Conservation, and Parks - advised by email on February 15,
2022, that the proponent should appropriately consult with Aboriginal communities
throughout the Class EA process.

Ministry of Northern Development, Mines, Natural Resources and Forestry — advised in an
email dated March 22, 2022, that the Class EA should identify and address potfential
impacts to natural heritage including species at risk or other resource values.

Ministry of Tourism, Culture and Sport — advised in an email dated March 2, 2022, that the
Class EA should identify and address potential impacts to Archaeological resources,
including land-based and marine; built heritage resources, including bridges and
monuments; and Cultural heritage landscapes.

Fisheries and Oceans Canada — advised in an email dated February 22, 2022, that the
project proponent is requested to self-assess if the project will intferact with a federal
property and/or waterway and require approval and/or authorization under any Acts.

Transport Canada - advised in an email dated February 22, 2022, that the project
proponent is requested to self-assess if the project will interact with a federal property
and/or waterway and require approval and/or authorization under any Acts
administered by Transport Canada.

Windsor Port Authority - requested in an email dated January 31, 2022, that the Windsor
Port Authority be kept informed of progress of this project.

Essex Region Conservation Authority — advised in an email dated January 29, 2022, that
ERCA has an interest in the project and can provide input on the project.

Hydro One - advised in an email dated March 3, 2022, that Hydro One has no existing
fransmission assets within the study area.

Town of LaSalle - advised in an email dated January 31, 2022, that the Town of LaSalle has
an interest in the project and asked fo be kept on the mailing list.

County of Essex - advised in an email dated January 30, 2022, that the County of Essex
has an interest in the project and asked to be kept on the mailing list.
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7.4.2 PuBLIC OPEN HOUSE # 1

A total of nineteen (19) people attended the Open House held on March 2, 2022.

The written comments (copies included in Appendix C) were received from the following review

agencies and mandatory contacts.

e ERCA - advised in a letter dated March 17, 2022, that

o The study area is regulated, by the Conservation Authority, under Section 28 of the
Conservation Authorities Act. In addition, there is very little by way of natural
heritage that, should be affected by the works proposed for the new pumping
station in the study area, except for the Fisheries Act, if in-water works are
proposed.

o For the new pumping station, early consultation with the ERCA, at the detailed
design stage, is encouraged to obtain feedback on the recommended / preferred
design. This is to ensure environmental impacts are avoided and to discuss the
specific permitting requirements for this project, including other agency approvals.

In addition, a total of twelve (12) feedback forms were received from residents in response to the
information provided at the Public Open House. The City of Windsor provided written letters in
response to the resident’s comments and concerns. Copies of the feedback forms and City

responses are included in Appendix C.

74.3 PusLIC OPEN HOUSE # 2

A total of ten (10) people attended the Open House held on June 23, 2022.

The written comments (copies included in Appendix C) were received from the following review

agencies and mandatory contacts.

e Windsor Police Services - advised in an email dated June 10, 2022, that

o This project does not have a significant impact on either public safety and security
in general or the operations of the Windsor Police Service.

o The preferred site option would carry the least number of problematic
consequences, post construction, compared to the other site options. This is
because it has the greatest amount of physical separation space from nearby
residential land uses, the result from which minimizes concerns of noise, trespassing,
suspicious behavior, etfc.
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o The preferred option being put forth is therefore supported by the Windsor Police
Services as being the one most likely fo have the fewest problems, once

constructed and in operation.
In addition, a total of four (4) feedback forms were received from residents in response to the
information provided at the Public Open House. The City of Windsor provided a written letter in
response to the resident’'s comments and concerns. A copy of the feedback forms and City

responses are included in Appendix C.

74.4 DRAFT ENVIRONMENTAL STUDY REPORT

An email advising of the completion of a Draft ESR for this project was sent to review agencies on
February 239, 2023. A copy of the noftification email is contained in Appendix C. The email
included a link to a temporary file sharing service where the Draft ESR and Appendices could be

downloaded. Comments were received from the following review agencies.

e Telus (Telecon) - advised in an email dated February 24, 2023, that Telus has no existing
infrastructure in the area of the proposed work.

e Windsor Police Services - advised in an email dated February 24, 2023, that

o This results from this study are not anficipated to carry any significant impact to
public safety in a way that is overtly discernible.

o The primary issue, while low in overall risk probability, is to ensure the property is
established and maintained in a way that optimizes physical security. [...] In saying
this, extra care should be given to solidifying good access control measures into
the site, plus implementing important target hardening features such as, but not
limited to:

= High resolution CCTV recording of activity on and around the property, with
a minimum image retention capability of 30 days.

= Use of high security hardware to effectively fortify access into any building
structures.

= |Installing a good quality security access control system that can quickly
detect the presence of illegal access by unauthorized individuals.

= Excellent lighting to optimize natural surveillance capability and also
facilitate more effective police response if called to the site. Minimum
ilumination levels would vary according to various parts of the site and
would be provided if a final site plan was provided to Windsor Police for
review (Recommended). In general, full cut off LED lighting is
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recommended that uses fixtures with a colour temperature of 4000 degrees
Kelvin (4000K) and a corresponding minimum colour rendering index (CRI)
of 70. There may also be areas where motion-activated floodlighting is
more appropriate — this can be confirmed during a site plan review.

o Itis also important that uninhibited access by all emergency responders (Police,
Fire, and EMS) be achieved as an outcome from the final design, when it is
constructed and made operational.

o It was noted that the Windsor Police Service will be happy to comment further on
this project as it progresses to later stages, most notably the point at which a
finalized site plan of all works to be undertaken gets developed.

e Ministry of Citizenship and Multiculturalism (MCM)- advised in a letter dated March 14,
2023, that

o MCM finds that due diligence has been undertaken in preparing the ESR by:

= Undertaking a Stage 2 Archaeological Assessment (AA) (under Project
Information Form Number P256-0697-2021, included in Appendix D) which
has been entered into the public register of archaeological reports
indicating no further archaeological assessment of the study area is
required.

= Completing the checklist Criteria for Evaluating Potential for Built Heritage
Resources and Cultural Heritage Landscapes (included in Appendix D),
which determined that potential is low and therefore no cultural heritage
evaluation and/or heritage impact assessment was undertaken.

o In addition, the MCM provided a table with some comments to support the ESRs
documentation of cultural heritage due diligence (see Appendix C for more
details).

¢ Ministry of the Environment, Conservation, and Parks — provided comments in a letter
dated March 22, 2023. See Appendix C for details.

A copy of the feedback forms and City responses are included in Appendix C.

7.5 INDIGENOUS CONSULTATION

Consultation with First Nations is ongoing in accordance with the Municipal Class EA Indigenous
Consultation requirements. As part of this Environmental Assessment, communications with First
Nafions agencies and communities are being undertaken in parallel with stakeholder

communications and consultations. This report will be sent to Indigenous groups and organizations.
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The communities contacted as part of this EA study include:
¢ Aamjiwnaang First Nation
e Caldwell First Nation
¢ Walpole Island First Nation (Bkejwanong Territory)
e Chippewas of the Thames First Nation
e Chippewas of Keftle & Stony Point First Nation
e Oneida Nation of the Thames (ONYOTA'A:KA)
e Métis Nation of Ontario
e Moravian of the Thames (Delaware Nation)

Documentation of consultation with First Nations communities during the Environmental

Assessment Process is in Appendix C.
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8.0 OPINION OF PROBABLE COST

This section discusses an opinion of probable cost for the recommended design solution. The
opinion of probable cost is an estimate of the future contract price for the engineering and
construction work, which is not yet fully defined and may be subject to changes in scope, design,

and market conditions.

8.1 LEVEL OF ACCURACY

Opinions of probable cost are commonly provided throughout various stages of a project lifecycle
and there are several classifications for these estimates that identify the level of accuracy. These
classifications can vary based on the industry, but all are based on the fact that the level of

accuracy is directly proportional to the level of detail available at each stage of the project.

The level of accuracy for the opinion of probable cost increases as the project moves from the
planning stage to the preliminary design and final design. A wide range of accuracy is expected
at the planning stage of a project because a number of details remain unknown. As the project
moves closer to completion and final design, the estimate would become more accurate due to

the increased level of detail and the reduced number of unknowns.

Table 8.1 includes a summary of typical estimate classifications used throughout a project’s
development including a description of the project stage and range of accuracy. The opinions
of probable cost in this study are estimated at the study stage (Class 2) and the corresponding

level of accuracy could range from -15% to +30% from the opinion presented in the report.

Table 8.1: Classification of Cost Estimates

Class Description Level of Accuracy Stage of Project Lifecycle
1 Conceptual Estimate +50% to -30% Screening of alternatives.
2 Study Estimate +30% to -15% Master Plan or Class EA.
3 Preliminary Estimate +25% 10 -10% Pre-design report.
4 Detailed Estimate +15% to -5% Final design report and specifications.
5 Tender Estimate +10% to -3% Estimate received from the contractor in
response to the Tender.
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8.2

OPINION OF PROBABLE COST FOR RECOMMENDED SOLUTION

An Opinion of Probable Cost (OPC) (in 2023 dollars) is summarized in Table 8.2. The OPC shown in

this table differs from that in the technical memo and PIC presentations because it has been

updated based on current construction costs and includes consideration for inflationary pressures.

In addition to the level of accuracy discussed, the opinion of probable cost was prepared taking

into consideration the following factors:

All estimates are in 2023 Canadian dollars based on an Engineering News Record (ENR)

Construction Cost Index of 1200.

Itis assumed that the Contractor will have unrestricted access to the site and will complete
the work during normal working hours from 7:00 am to 6:00 pm Monday to Friday. There is

no allowance for premium time included.
Labour costs are based on union labour rates for the Windsor area.

An dallowance is included for mobilization and demobilization and the Contractor’s

overhead and profit.

Equipment costs are based on vendor supplied price quotations and historical pricing of

similar equipment.

Bulk material and equipment rental costs used are typical for the Windsor area.
The estimate does not include the cost of application or permit fees.

HST is included at 13%.

Allowances for engineering and contingency allowances (approximately 15% and 10%,

respectively) are included in the estimate.
No allowance is included for interim financing costs or legal costs.

No allowance is included for escalation or uncertainty in market pricing factors.
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e A factor that could impact the estimate is the possible presence of archaeological
resources in the construction area. The potential for these resources has been identified to

be low and therefore no allowance is included in the estimate.

e The preliminary cost analysis does not include an estimate for the value associated with
loss of a portion of the parkland. The loss of parkland will not represent a capital cost
expense to the City of Windsor; however, this park does hold a value to the community. It
is not possible to produce an accurate estimate of this inherent value; therefore, it is not

included in this analysis.

Table 8.2: Opinion of Probable Capital Cost for Recommended Solution

Item Description Probable Cost

1 Pumping Station and all associated accessories $20,000,000

Sub-total Construction Cost $20,000,000
Contingency Allowance (10%) $2,000,000
Engineering Allowance (15%) $3,000,000

TOTAL CAPITAL COST (excluding taxes) $25,000,000
HST (13%) $3,250,000

TOTAL ANTICIPATED CAPITAL COST (including taxes) $28,250,000
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9.0 SUMMARY

This ESR presents a thorough review and evaluation of alternatfive design concepts for the
proposed St. Rose stormwater pumping station. This ESR identified, evaluated, and reported on
alternative design concepfts including the site location, site layout, pumping tfechnology, and
architectural design of the electrical building in order to determine the recommended pumping
station design. Section 5.0 summarizes the decision-making process and outcomes of the analysis

for each design concept.

Phase 1 and 2 of the Class EA process for this project was completed as part of the SMP. Through
the comprehensive SMP study, a level of service was established to reduce the risk of flooding in
vulnerable areas throughout the City. The St. Rose drainage area was identified as one of those
vulnerable areas. This area is at high risk for flooding concerns due to its low elevation and close
proximity to the Detroit River. The area is currently serviced by a gravity storm sewer outlet;
however, it is not able to handle wet weather flows during severe storm events. In the SMP, the
City identified a new stormwater pumping station as the recommended design solution to
increase the level of service in the St. Rose drainage area and provide increased flood protection
in the case of a 1:100-year storm event. In consideration of the comments received through the
stakeholder consultation process (during the SMP study), a further in-depth evaluation of the site
location was completed and presented in the Technical Memorandum (Appendix B). Through
the detailed analysis the St. Rose Beach Park was identified as the recommended site for the

proposed pumping station based on its ability to satisfy the majority of the evaluation criteria.

During Phase 3 of the Class EA process, alternative pumping technologies, site layouts, and
architectural designs of the electrical building, were evaluated to form the overallrecommended
design. Axial flow pumps are recommended for this stormwater pumping station design based on
their high efficiency, low space requirements, and their ability to reduce sightline obstructions. Site
layout Alternative No. 3B, which shows the above ground infrastructure near the east side of St.
Rose Beach Park, isrecommended based on technical suitability, the ability fo reduce the sightline
obstructions, and provide more undisturbed greenspace. Architectural design alternative No. 3,
which features a modern residential architectural style with limestone facade, faux windows, and

mansard roof, is proposed based on the existing residential homes surrounding the park. The
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buildings for the pumping station are to be designed to blend in with the built and cultural heritage

of the neighbourhood.

Phase 4 of the Class EA process included documenting the planning, design, and consultation
activities that outline the decision-making process for the project in this ESR. The recommended
design meefts the requirements outlined in the SMP which is fo reduce the risk of flooding in the St.
Rose drainage area during severe storm events. When capital budget funding becomes
available, it isrecommended that the work described in this ESR proceed to Phase 5 with detailed
design and construction. Construction of the proposed infrastructure will increase the resiliency to
flooding in this area and positively impact the community by protecting property including

municipal infrastructure, local tfransportation networks, and residential properties.
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APPENDIX A: FIGURES

Figure 1.1: Existing St. Rose Drainage Area

Figure 1.2: Proposed St. Rose Drainage Area

Figure 1.3: Municipal Class EA Planning and Design Process
Figure 2.1: Archaeological Potential in the City of Windsor Area
Figure 5.1B: Site Layout Alternative No. 1

Figure 5.2B: Site Layout Alternative No. 2

Figure 5.3B: Site Layout Alternative No. 3A

Figure 5.4B: Site Layout 