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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (*AECOM?”) for the benefit of the Client (“Client”) in
accordance with the agreement between AECOM and Client, including the scope of work detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

m is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications
contained in the Report (the “Limitations”);

m represents AECOM’s professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;

®  may be based on information provided to AECOM which has not been independently verified;

® has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued,;

m  must be read as a whole and sections thereof should not be read out of such context;

m was prepared for the specific purposes described in the Report and the Agreement; and

m in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information. AECOM accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by AECOM represent AECOM's professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since AECOM has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, AECOM, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
decisions or actions based on the Report or any of the Information (“improper use of the Report”), except to the extent those
parties have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report is subject
to the terms hereof.

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.



AECOM City of Sault Ste. Marie

Peoples Road Area Overland and Basement
Flooding Class EA

1. INTRODUCTION AND BACKGROUND

1.1 Introduction

The City of Sault Ste. Marie has initiated a Class Environmental
Assessment (Class EA) to study overland and basement flooding
within an area approximately bounded by Peoples Road and Farwell
Terrace to the west, Old Goulais Bay Road and Fort Creek to the
east, Fourth Line to the north and Second Line to the south (refer to
Figure 1: Key Plan). Within the study area, there have been
occurrences of overland and basement flooding during significant
snow melt and precipitation events. The focus of this study is to

identify potential causes and develop alternatives to mitigate
significant impacts.

1.2 Class Environmental Assessment
Process (Class EA)

This project is being undertaken in compliance with the
Environmental Assessment Act ("EA Act"). The EA Act was enacted
by the Province of Ontario to ensure that all reasonable alternatives
and environmental impacts are identified and public input is solicited
during the implementation of public undertakings.

Municipal infrastructure projects of this type are not subject to a full
environmental assessment but are subject to a Class Environmental
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Figure 1: Key Plan

Assessment (Class EA). The Class EA process does not require formal ministerial approval provided the
municipality complies with the activities and procedures set out in the pre-approved document entitled "Municipal
Class Environmental Assessment — October 2000 as amended in 2007" prepared by the Municipal Engineers
Association (MEA). That document provides a planning framework that must be followed to ensure that Public and
Agency concerns are properly addressed throughout the development of the proposed solutions and designs.

The Class EA document stipulates that a five-phase process is to be followed, in whole or in part, and that careful
consideration be given to the potential impacts of the project on the natural, social, cultural and economic
environments. The phases to be completed are dictated by the project complexity and potential for environmental
effects. Information and data relating to the existing environment has been gathered to assist in the evaluation of
alternative solutions and design options. Relevant agencies, Indigenous Communities and the residents of Sault
Ste. Marie were contacted and encouraged to participate in the process. The Class EA process is illustrated

graphically in Figure 2.

Class EA Report April 2 2024.docx



AECOM

Figure 2 — Class EA Process Flowchart
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AECOM City of Sault Ste. Marie Peoples Road Area Overland and Basement
Flooding Class EA

Briefly, the Class EA process for this project involved the following key study activities:

1. Research background data, gather additional data, and identify and document the
problems/opportunities;
2. Notify area property owners, relevant agencies and Indigenous Communities of the study and

solicit their input including the distribution of a questionnaire throughout the study area;
3. Identify alternative solutions to address the problems/opportunities;
4. Identify natural, social, cultural and economic environmental conditions within the study area;
5 Identify the impact of each alternative solution relative to the environmental conditions;
6 Evaluate each alternative solution relative to each other considering technical, environmental,
cost and other relevant criteria and identify a preliminary preferred solution;

7. Solicit Public, Agency and Indigenous input on the alternative solutions and evaluation through
correspondence and a public open house;

8. Incorporate the public input;

9. Finalize the preferred solution;

10. Document the process and findings in an Environmental Study Report (ESR) (Note: although not

specifically required, given the high level of interest in the project an ESR was prepared to
document the pre-design process); and
11. Proceed with detail design and construction subject to the receipt of Environmental Approval.

1.3 Project Organization

AECOM Canada Ltd. (AECOM), a consulting engineering firm, was selected to undertake the Class EA
study tasks on behalf of the City of Sault Ste. Marie. Direction was provided throughout the study
process by the municipality’s Engineering Department. In addition, the City’s Public Works staff were
involved in providing relevant complaint and site investigation data to AECOM for use in undertaking the
study tasks.

External agencies, Indigenous Communities and the general public were invited to participate at key
points in the study process. Input was generally received throughout the study process by both the
consulting engineer and the City of Sault Ste. Marie Engineering Department. All of the input received
was incorporated into the overall study process by AECOM.

1.4 Public Involvement

Public involvement was an important element of the project. A public consultation plan was developed
early in the study process to guide the proposed approach to soliciting public input and comments (refer
to Appendix A). The public consultation plan included dissemination of information through a project
webpage, broad distribution of a project questionnaire, periodic notices and a public open house. A
description of the open house is summarized in Section 6 of this report.

Significant interest in this project originated primarily from property owners in the study area.

Class EA Report April 2 2024.Docx 3
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2. The Problem/Opportunity

This Class Environmental Assessment (Class EA) was initiated to study overland and basement flooding
within an area approximately bounded by Peoples Road and Farwell Terrace to the west, Old Goulais
Bay Road and Fort Creek to the east, Fourth Line to the north and Second Line to the south (refer to
Figure 1: Key Plan). Based on the analyses documented in Section 3 of this report including historical
complaint records, responses received through property owner questionnaires, field visits, property owner
interviews, a review of pertinent historical documents including by-laws, reports, design guidelines and
as-constructed records, analysis of precipitation records and storm and sanitary collection system
modeling, the Problem/Opportunity statement is summarized as follows:

The study has been initiated to address relatively widespread basement flooding and overland flooding
within an area approximately bounded by Peoples Road and Farwell Terrace to the west, Old Goulais
Bay Road and Fort Creek to the east, Fourth Line to the north and Second Line to the south (refer to
Figure 1: Key Plan). Throughout the study area, there have been occurrences of overland and
basement flooding primarily reported during or following significant precipitation events. The focus of this
study is to identify potential causes and develop alternatives to mitigate significant impacts particularly
related to basement flooding. This study does not address localized yard flooding that may persist due to
areas of high groundwater table and/or poor site grading and/or challenging soil conditions (eg.
impervious soils such as clay).

Through the investigative and analytical work completed to date the principle contributing factors to the
flooding occurrences likely consist of some or all the following:

e Potential bottlenecks or flow restrictions in the wastewater and/or stormwater collection systems
which may be due to blockages (i.e. system maintenance) and/or conveyance pipe sizes;

e Limited system storage particularly in relation to stormwater management;

e Storm laterals directly connected by gravity to the storm sewer system with no backflow valve or
a poorly maintained or failed backflow valve;

Class EA Report April 2 2024.Docx 4
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e Sanitary laterals connected to the sanitary sewer system with no backflow valve or a poorly
maintained or failed backflow
valve;

e Significant inflows and infiltration
(i.e. extraneous flows) into the
wastewater collection system
particularly during more
significant precipitation events.
Sources of extraneous flows may
include (refer also to Figure 3:
Typical Sources of Extraneous

Flows):
0 Groundwgter infiltration into - - : Root intrusios
the collection system due to Connected i~ | Into lateral
. foundation Broken ——
high groundwater and drain sewer

system leaks (i.e. broken or lateral

cracked pipes);

o Inflows into low lying
manholes or uncapped or ;
leaky sanitary lateral ' - connection
cleanouts; and — Cracked or

Broken Pipe

o Foundation and/or roof
drains connected to the
wastewater collection system. Figure 3: Typical Sources of Extraneous Flows

(Note: there are no known municipal storm cross
connections to the sanitary sewer system)

3. Data Review and Analysis

3.1 Compliant Records and Questionnaires

Initially the City provided complaint records received from property owners within the study area. There
were 96 complaints received throughout the 7 year period from 2013 to 2019. The distribution of calls
received across this time period was as follows:

e majority of complaints were in 2013 with 46 calls;
e a modest number of calls in 2014,

e alimited number of calls from 2015 through 2017;
e 16 calls in 2018; and

e 23 callsin 2019.

In general, the variation in calls corresponds reasonably well with precipitation records. Calls were typically

generated in conjunction with rainfall events of 50 mm or more and the number of calls increased
significantly with higher intensity events (eg. greater than 70 mm). The years 2013, 2018 and 2019 saw

Class EA Report April 2 2024.Docx 5
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heavy rainfall events of more than 60 mm of rain which accounts for the majority of the 96 flooding complaint
calls over the 7 year period.

Following a review of available complaint records provided by the City, it became evident that there were
numerous data gaps that would impact the ability to identify and assess the problems being experienced
in the study area. The project team subsequently developed and circulated, throughout the study area, a
comprehensive property owner questionnaire to better understand where problems of basement and/or
yard flooding occurred historically. The focus of the questionnaire was to identify potential
areas/neighbourhoods where flooding is more prevalent, identify the number of flooding occurrences
since 2013, and to characterize how the water may have entered basements.

There was a significant number of questionnaires returned (i.e. approximately 1170 questionnaires
distributed and 226 returned) and the data was subsequently entered into a database for further analysis.
In addition, mapping was developed to highlight the problem areas. Specifically, properties where
basement flooding, yard flooding or both have occurred throughout the period from 2013 to 2019 were
identified and mapped. The results highlight that the historical problems are generally widespread across
the study area with no apparent focal neighbourhoods. Some of the key takeaways from the
guestionnaire responses are summarized below:

e 226 returned questionnaires;

e 84 identified a yard drainage issue;

e 110 identified a basement flooding issue;

e approximately 28% and 23% of the basement flooding incidents identified that there was a sewage
odor and dirt/mud odour associated with the water entering the basement respectively and
approximately 57% identified that it was dirty while 35% indicated it was cleatr;

e when analyzing where the water was entering the basement (note: not all respondents answered this
guestion) 45 indicated it entered through floor drains, 15 indicated entry through walls, 6 indicated
entry through a window, 6 indicated entry through a toilet and 24 indicated multiple entry points.

e 24 respondents identified one basement issue;

e 30 respondents identified 2 basement issues;

e 20 respondents identified 3 basement issues;

e 10 respondents identified 4 basement issues;

e 6 respondents identified 5 or more basement issues; and

e 119 respondents indicated they have sump pumps.

Furthermore, the questionnaire responses were also used to identify the more prevalent dates that
flooding was problematic. Based on this review, the following dates were prevalent in the responses
received (Note: we have also included some commentary related to precipitation events that likely
contributed to the flooding events):

e Spring (April) of many years - likely linked to spring thaw as there were no significant rainfall events
attributable to these periods;

e September and November 2013 — 43mm event in September followed by consecutive days of rain
and a large 71mm event with consecutive days of rain in November 2013.

e June/July 2014 — One 31mm event in the latter part of June and a few consecutive days of rain at
the end of June/beginning of July.

e September and October 2014 — Two 30mm+ events in September, one of which included
consecutive days of rain and two events in early/mid-October; one at 48mm and another at 59 mm
and both included consecutive days of rain.

Class EA Report April 2 2024.Docx 6
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e October-December 2015 — several events in the 25mm to 38mm range in late October and
November with a larger (over 50mm) event in December 2015.

e Fall 2016 - several events in the 20mm to 35mm range with one larger (40+mm) event in September
2016.

e August 2017 — 47mm event together with consecutive days of rainfall.

e October-November 2017 - a number of days in the range of 30mm from late October to early
December with some consecutive days of rainfall.

e June 2018 — event in the 30mm range.

e October 2018 — larger events of 42mm and 87mm on October 3 and 10, 2018 respectively.
Consecutive days of rainfall also contributed.

e September-October 2019 — 103mm event at the end of September/October 1, 2019.

Note: The rainfall commentary was based on the City Public Works rain gauge data for the period from
September 2015 to 2019 and where data was not available at this rain gauge (i.e. prior to September
2015) the commentary is based on the Sault Ste. Marie airport data. More information pertaining to the
analysis of rainfall data is provided in the Section 3.6.

3.2 Field Visits/As-constructed Records and GIS Database

The information from the questionnaires was also supplemented by a few site visits to various locations in
the study area including a few property owner interviews. Through those discussions it became evident
that there are property owners that have gravity storm drain connections to the storm sewer system (i.e.
groundwater collected in foundation drains flows by gravity through a pipe connected to the City’s storm
sewer system). Although these drains may have incorporated functioning back flow valves at one time, it
is likely that over time failures of these valves have occurred and property owners may not fully
understand the importance of these system components.

A review of as-constructed records for some of the study area also confirms that gravity storm laterals
were likely installed in some areas where the storm sewer was constructed with adequate depth to
accommodate them. Specifically, there are areas where it appears gravity storm drains may be present
on one side of the street but not on the opposite side of the street.

In addition to the as-constructed records, the City's GIS system includes a field to differentiate properties
that include a storm drain or service. These data records do not however differentiate between pumped
versus gravity storm drain connections. It is also likely that the GIS and as-constructed records may not
be 100% accurate or reliable.

3.3 By-Laws

The City’s current and archived bylaws were also reviewed to better understand by-law requirements in
relation to municipal and private sewer connections. Specifically, we reviewed By-law 4440 (circa 1969
and amended in 1977) and By-law 2009-50 which presumably replaced By-law 4440. These by-laws are
included in the report Appendices.

It appears that the connection of surface runoff and groundwater drains, including roof downspouts and

foundation drains were not permitted to be connected to the sanitary sewer system circa 1969. Prior to
1969 cross-connections (i.e. stormwater drains connected to the sanitary sewer system in some fashion)
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were not specifically prohibited and are known to exist in the City. These cross connections result in
much higher flows in the sanitary sewer system during and following significant precipitation events.

As noted above, By-law 4440 and future by-laws prohibited the connection of surface water and
groundwater drains to the sanitary sewer system. The by-law offered an alternate approach to managing
surface and groundwater on properties which consisted of pumping to a roadside ditch, storm sewer or to
a splash pad located outside the building. It also allowed gravity discharge to an adjacent ravine with City
approval. It did not at that time address gravity stormwater connections to the storm sewer system.
Based on City staff input, the City subsequently permitted gravity storm drain connections to the storm
sewer system with appropriate backflow valves sometime in the 1990’s. The current Sewer Use By-law
2009-50 permits both pumped and gravity storm drain connections to the storm sewer system. Pumped
connections must include piping that rises above the elevation of the centerline of the road and all gravity
connections must include a backflow flap valve.

It is believed that a requirement for backflow valves on both sanitary and storm laterals was first
introduced into the City By-laws via By-law 77-433 which amended By-law 4440 as follows: “Backwater
valves shall be installed in storm and sanitary drains.” The backflow valves are important components to
prevent reverse flows from the City’s collection systems back into private buildings when flows in the
sewer system exceed the design capacity (refer to the discussion in Section 3.5).

The current and former By-laws also highlight that the “private sewer connections” (i.e. storm and sanitary
pipes on private property connected to the municipal systems) must be maintained by the property owner.
An important element is to ensure backflow valves are properly maintained and functional which would
include replacement as necessary.

As a further protection to basement flooding for properties with gravity storm drains, the Schedules to the
City’s current Bylaw 2009-50 also show an optional stormwater sump pump installed in the foundation
drain sump. The intent of the sump pump is to pump ground and/or surface water that accumulates in the
sump when a gravity storm drain backs up (eg. failure of the backflow valve). As the sump fills with water,
the pump operation would be triggered automatically by the rising water level and water would discharge
to the ground surface outside the home. This contingency measure has been adopted by some property
owners in the study area.

3.4 Historical Reports

Over time, a significant number of historical reports were provided by the City. The reports provided
insight into various historical infrastructure projects that were procured to improve wastewater collection
and conveyance. The specific reports that were referenced in the procurement of this study are listed
below.

1. Flow Monitoring Analysis Report — Sanitary Sewer and Rainfall Monitoring — Cole Engineering, July
2018.

Greenfield Subdivision Phase 5 Design Brief — Genivar, August 2012.

3. Sanitary Sewer Investigative Study Class EA Phase 2 and Phase 3 Reports — Walker Engineering,
May 1999 and January 2000 respectively.

White Oak Drive Sanitary Sewage Diversion Study — Stem Engineering, April 1997.

Harris Street Area Design Brief — Stem Engineering, September 1996.

6. Landfill Site Sanitary Sewer Design Brief — Stem Engineering, July 1996.

n
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7. Sault Ste. Marie Infrastructure Program Project S5 Assessment of Priorities for Additional Sewers —
Proctor and Redfern, February 1984.

8. Water Pollution Control Plant Pre-Design Report — Procter and Redfern, December 1982.

9. Sault Ste. Marie Infrastructure Program S4 North-South Trunk Sanitary Sewers Route Alignment
Review — Knox Martin Kretch, September 1982.

10. Existing Sewer and Sewage Treatment Plant Capacity Study — Procter and Redfern, October 1981.

Information relevant to this study and included in the above referenced reports is summarized below:

Many historical reports reference significant extraneous flows in the wastewater collection system

which contribute to capacity constraints during or after higher precipitation events.

e It appears that in developing the design of some of the trunk sewers required to convey flows to the
West End Water Pollution Control Plant (WEWPCP) in the 1980’s consideration was given to
accommodating, without surcharging, the estimated extraneous flows commensurate with a 1:10
year return period.

e  Additional wastewater flows were conveyed through the study area in conjunction with the landfill
leachate project completed in the 1990’s. The design brief prepared for the new sanitary sewers
north of Third Line noted “the receiving sewer system at Third Line near Beaumont Avenue is
adequate to accept the initial design flows but future design flows will require several downstream
upgrades which the City has already planned and will be carrying out within the next three years.”
Although there was no mention of the specific downstream upgrades to be undertaken, the design
spreadsheet included with the design brief, shows most of the sanitary sewers along Third Line from
Beaumont westerly to Peoples Road and along Peoples Road from Third Line southerly to Churchill
Boulevard are undersized relative to the future design flows. The undersized Third Line sewers were
subsequently upgraded from 300mm to 525mm diameter but it does not appear that the Peoples
Road sewers have been addressed and hence remain a restriction in the system. System modeling
completed in conjunction with this study shows flow restrictions along Peoples Road under some
significant extraneous flow scenarios.

e The 1984 Sault Ste Marie Infrastructure Program Project S5 Assessment of Priorities for Additional
Sewers Report references a proposed new trunk sewer spanning from the Third Line/Peoples Road
intersection through Elliott Field and along Rossmore Road and Farwell Terrace to the Sussex Road
trunk sanitary sewer. This sewer has not been constructed and may have been identified as an
option to upgrading the Peoples Road sanitary sewer. It appears that the proposed trunk sewer was
intended, in part, to support several proposed developments in the Peoples Road/Third Line area.
The report suggests the proposed 1840 m, of 600mm and 750 mm diameter pipes would support
approximately 1251 dwelling units. The report also notes “the Farwell Terrace/Peoples Road system
will reduce peak flows in the existing system downstream of Third Line. However, in order to
eliminate all the flooding under the 10 year storm condition, it will be necessary to install the elephant
trunk sewer on Peoples Road.” This reference to elephant trunk sewer relates to the offline system
storage noted in the next bullet.

e Offline system storage along the east side of Peoples Road near Elliott Road was constructed in

1985 and subsequently decommissioned some time ago. It is speculated that this storage was

decommissioned following the Churchill Boulevard sewer upgrades which were completed in

approximately 1997. At the time the Peoples Road storage pipe was proposed the following was
referenced in the relevant design report; “Localized surcharging of Churchill Avenue results from
large extraneous flows from the upstream contributing area. This condition will persist even after
backwater effects from the downstream areas have been eliminated with the installation of the new
West End trunk sewers. The recommended relief measure for the upstream side of Churchill
Avenue is the installation of in-line pipe storage to store peak flows during periods of high flows and
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release them at a controlled rate to the sewer system when the conditions have subsided. An
emergency overflow would be provided in case the storage pipe is filled to capacity during an
infrequent storm (eg. 10 year or over).” The report goes on to note “The timing for the construction
of the Stage Il trunk sewer (referenced above in the previous bullet) which would intercept flows at
Third Line and Peoples Road above the Churchill Avenue drainage area is uncertain, however, it is
not expected to be less than 10 years and would likely be in excess of that. During this interim
period, it is anticipated that some growth pressure will be dealt with in this drainage area. If any new
developments are allowed prior to the Stage Il relief sewers being constructed, then it follows that
the additional flows induced will reduce the level of protection below the 10 year level. The storage
facility will still be required after the Stage Il trunk sewers because of growth in the lower reaches of
the drainage area.”

e There has been and continues to be additional development within the study area (eg. Greenfield
Subdivision, Castle Heights, Ontario Aboriginal Housing, areas east of Peoples Road and south of
Third Line and others) and also beyond the study area (eg. Crimson Ridge development) that
contribute additional wastewater flows through the study area. It is not clear to what extent the
downstream components of the collection system were considered in conjunction with these
developments.

e  Significant collection system changes have also been completed that have resulted in additional
flows through the south end of the study area. Specifically, the White Oak Drive Sanitary Sewer
Diversion Study completed in April 1997 considered the possibility of diverting sanitary sewage flows
from an area approximately bounded by Great Northern Road to the east, Third Line to the north,
Fort Creek to the west and Second Line to the south (approximately 208 Ha). Within that study the
overall area was divided into two separate diversions labelled as Diversion 1 and Diversion 2.
Diversion 1 referenced in the study was completed which diverted flows to Churchill Boulevard from
the White Oak Drive, North Street and Sackville Road areas. However, it is our understanding that
Diversion 2, which would divert flows from the area approximately bounded by Sackville Road to the
west, Third Line to the north, Great Northern Road to the east and Second Line to the south has not
been completed.

Although not specifically related to this study the City also procured a Sanitary Sewer and Rainfall
Monitoring Report in 2017 which focussed on quantifying inflows and infiltration (1&l) in an east end
catchment area. Again, although the study focussed on an east end catchment area, the results support
the comments in other historical reports which conclude there are significant extraneous flows in the
sanitary collection. Some of the relevant findings from that study are presented below:

e The study noted that the typical allowances for 1&l incorporated into the design of sanitary sewer
systems is in the range of 0.2 to 0.3 liters per second per hectare and the study was finding actual
peak rates in the range of 0.4 to 1.76 liters per second per hectare. There were a total of seven sub
areas that were looked at in the study and the peak I&l rate in those subdivided areas was primarily in
the range of about 0.5 to 0.8 liters per second per hectare.

e The study noted that the dry weather flow for the study area was 33.4 liters per second and the
average daily peak flow was 46.07 liters per second resulting in a peaking factor of 1.38.

e The constant groundwater infiltration rate was characterized as 0.1 liters per second per hectare or
22 I/s across the study area and it was noted that this represents approximately 2/3 of the average
dry weather flow in the area.

e The study area saw a peak increase of 122 liters per second due to the most significant rainfall event
which represents a 265% increase over the average daily peak dry weather flow.

e |t was interesting to note that when the flow response following a wet weather event takes longer to
return to dry weather conditions it is more of an indication of indirect 1&I sources including pipe
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integrity and foundation drains. Conversely, it also notes that when there is a very quick response to
a high intensity event it is indicative of direct 1&l sources.

e The study recommended the City investigate opportunities for a foundation drain disconnection
program.

In the late 90's/early 2000’s the City commissioned a study to address overflows to the River and
basement flooding associated with the sanitary sewer system serving the east end sewage treatment
plant (ie. “Sanitary Sewer Investigative Study Class EA Phase 2 and Phase 3” reports dated May 1999
and January 2000 respectively). Those reports note: “Studies carried out by the City over the last several
years have concluded that the excessive wet weather flows that result in overflows and basement
flooding are largely the result of foundation drains being connected to the sewer system and to a lesser
extent roof downspouts also connected to the sewage system. Prior to 1968 it was common practice for a
building's foundation drains to be connected to the sanitary sewage system. In 1968 a City bylaw was
enacted prohibiting such connections but the city has experienced significant difficulty in enforcing this
bylaw. Studies conducted by the City have shown that a significant number of homes constructed since
1968 have foundation drains interconnected to the sanitary sewer system.”

The key conclusions drawn from the review of historical reports are as follows:

o Extraneous flows in the wastewater collection system have been identified in numerous historical
reports and continue to be a problem in relation to the capacity of the wastewater collection system.

e Conveyance restrictions were identified in the wastewater collection system south of the Peoples
Road/Third Line intersection and these restrictions were confirmed through the modeling completed
in conjunction with this study. Consideration should be given to upgrading the Peoples Road sanitary
sewer or alternatively constructing the “Stage Il trunk sewer” spanning from the Third Line/Peoples
Road intersection through Elliott Field and along Rossmore Road and Farwell Terrace to the Sussex
Road trunk sanitary sewer

e Consideration should be given to re-establishing the Peoples Road offline storage adjacent to Elliott
Road.

e Several reports recommend investigating opportunities to implement a foundation drain disconnection
program.

3.5 Design Guidelines

The City updated their stormwater management guidelines in 2015. The Stormwater Management
Guidelines (SWMG) include “guidelines, recommendations and design standards to promote uniformity of
the design and construction of stormwater drainage systems within Sault Ste. Marie.” The following
components are pertinent to this study and were extracted from the document.

In general, for all new development, peak post-development flows should not exceed predevelopment
flows for all storms up to the major drainage system design storm. This implies that that future
development should not exacerbate existing stormwater management challenges in the study area.

No storm water drainage is to flow onto through or over private property other than by a natural
watercourse, excavated ditch or swale, minor stormwater drainage system with an agreement as
necessary. Natural drainage may flow onto a neighboring property if the cross property boundary
discharge existed in the pre development condition. If the cross property discharge did not exist pre
development directed drainage may not flow onto a neighboring property without permission from the
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receiving property owners. Proposed drainage is not to adversely impact natural drainage or impact
neighboring properties (i.e. natural drainage may not be cut off and the construction of hydraulic controls
may not cause off property flooding). Runoff from a property may be directed to a natural watercourse or
to a municipal stormwater drainage system with approval. The grading along the limits of a property shall
be carefully controlled to avoid disturbance of adjacent properties or an increase in the discharge of
stormwater to those properties.

Developments within the City of Sault Ste. Marie shall continue to be serviced by a dual drainage system
consisting of a minor stormwater drainage system (eg. piped system) and a major stormwater drainage
system (i.e. over land system). Design of stormwater drainage systems shall include consideration of
drainage for both minor and major storms

The minor stormwater drainage system includes the underground pipe network, maintenance holes,
outfalls, roof drains, lot drainage and drain tiles. The major stormwater drainage system conveys runoff
that exceeds the conveyance capacity of the minor system components and typically includes overland
flow pathways including drainage channels and floodwater diversion channels, streets, swales,
stormwater detention and retention ponds outfalls and culverts.

The minor stormwater drainage system shall be designed to convey stormwater runoff from the 1:10 year
return period without surcharging. The major storm water drainage system shall be designed to convey
storm water runoff from the major storm event (i.e 1:100 year return period storm and the Timmins
regional storm).

The capacity of minor storm water drainage system within the study area was generally checked to
assess its capacity and ability to convey the 1:10 year storm event without surcharging. The check was
completed through modeling using PCSWMM software. The results of the modeling suggest that, in
general, the minor stormwater system appears to be appropriately sized to meet the City design
standards albeit with some surcharging which is expected given that the intensity of the 1:10 year design
storm has increased over time.

Despite these findings the minor system over time could be subject to physical changes such as changes
to pipe grades due to settlement, or pipe failures and/or maintenance issues such as system blockages
that could adversely impact the conveyance capacity of the system. Therefore, it is important, to have in
place, operating and maintenance procedures which may include periodic CCTV inspections and regular
catchbasin and maintenance hole cleanouts and system inspections inclusive of inlets and outlets.

Furthermore, it appears that over time various developments have intercepted or impacted some natural
ravine drainage systems. In some cases, the major storm event may not have been fully assessed in the
design of these developments.

The guidelines also prescribe that individual storm services are to be provided for all single residential lots
and for each side of semi-detached lots. Storm sewer service connections shall be laid at a minimum
grade of 2% and have a depth of 1.5 meters at the street right of way. It is hoted that in some cases the
depth of the storm sewer is inadequate to meet these requirements.

Foundation drainage will normally be pumped or gravity fed to the minor stormwater drainage system to

minimize the likelihood of basement flooding or foundation damage. Foundation drains shall not be
permitted to discharge to the ground surface in such a way as to direct stormwater runoff to the street
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surface, curb, walkway, or adjacent private property as stipulated in the city streets by-law. Roof drains
from single family or semi-detached homes shall not be connected to storm drains.

Surface storage areas or ponding areas on single detached and low-density residential lots is not
allowed.

The City prefers dry ponds over wet ponds with the principle difference being that wet ponds have a
permanent body of standing water and dry ponds only include water during and following a precipitation
event. The purpose of a dry pond is to temporarily store stormwater runoff in order to restrict peak
discharge and reduce the potential for downstream flooding and erosion.

The ratio of effective pond length to width should not exceed 3:1 and the inlet should be located as far
away from the outlet as possible. The minimum bottom slope is 0.5% and the recommended bottom
slope is 2%. The maximum depth shall be in accordance with MECP guidelines, maximum embankment
slopes are 4:1 and minimum pond freeboard is 0.3 meters.

The City most recently updated the rainfall amounts for various design storms in 2015. At that time, the
rainfall amount for each return period was increased to reflect historical records.

Based on the information presented above, it is evident that storm sewer systems are designed to
surcharge periodically (i.e. overloading the sewer beyond its design capacity). During larger storm events
when the minor storm water system is overwhelmed (flooded), storm water will then follow the “major”
overland storm water system. This would typically include storm water being conveyed, amongst other
things along streets and roads. This stormwater management approach is used as it would be extremely
costly and impractical to covey major storm events entirely in a piped system.

Recognizing that storm sewer systems are designed to flood it is evident that gravity storm drains
connected to homes must include functional backflow prevention valves. Furthermore, these valves,
have a finite service life and require replacement over time and require regular maintenance/testing to
ensure proper functionality.

Often storm sewers are installed at shallower depths in comparison to sanitary sewers as their depth may
be constrained by a downstream outlet elevation or other constraints within public right-of-ways such as
other services and utilities. Given these constraints, oftentimes storm sewers are not constructed at
adequate depths to facilitate gravity storm drain connections from adjacent properties. In these cases,
groundwater collected in foundation weepers could be pumped and discharged to the surface outside the
home or to the storm sewer system.

Conversely, sanitary sewers are typically designed and constructed with adequate depth to allow sewage
generated within residences and buildings including their basements to flow by gravity via a gravity
sanitary service pipe which spans from the building or home to the City’s sanitary sewer. Historically
sanitary sewers typically predated storm sewers and prior to 1967 when the City By-law 4440 was
enacted there were “cross -connections” constructed to the sanitary sewer system. This meant that
property owners connected their foundation drains and/or roof drains to the sanitary sewer system which
results in storm water mixing with sewage in the sanitary sewer system. These stormwater flows typically
increase substantially during and following precipitation events. In addition to these “cross-connections”,
storm water also enters the sanitary system when groundwater enters the system through leaky pipes
(either cracked/broken pipes or through pipe joints) and also through manhole lids. Collectively these
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storm water flows that enter the sanitary sewer system are referred to as extraneous flows or inflows and
infiltration.

Although sanitary sewer systems are typically designed to accommodate some extraneous flows (i.e.
storm water) in addition to sewage, the extraneous flows may lead to system overloading/surcharging
during significant precipitation events (refer also to the discussion in Section 3.4 regarding 1&I).

Therefore, similar to the discussion provided above regarding backflow prevention valves on storm
drains, equally important are backflow prevention valves on sanitary drains.

The key conclusions drawn from the review of design guidelines are as follows:

e Stormwater management consists of a dual drainage system; a minor stormwater drainage system
(eg. piped system) and a major stormwater drainage system (i.e. over land system).

e Itis important that functioning backflow prevention is in place for properties that have a gravity storm
service connected to the storm sewer system to mitigate the potential for basement flooding.

e Dry stormwater ponds should be considered to reduce peak stormwater flows and the potential for
flooding.

e Backflow prevention is also important on sanitary services as extraneous flows may overwhelm the
wastewater collection system during and after high precipitation events or in conjunction with
significant spring thaws.

e Ongoing collection system maintenance is important to ensure it functions as intended.

3.6 Rainfall Data

Initially precipitation data from the Sault Ste. Marie airport was downloaded from the Environment Canada
website and charted to identify significant storm events that may have contributed to flooding
occurrences. Specifically, total daily rainfall data was obtained and reviewed for the period from 2013 to
2019. This period was selected to coincide with data from the questionnaires and also because there
were known occurrences of high precipitation events that resulted in property impacts. This historical
rainfall data was obtained to assess the potential correlation between precipitation events and flooding
complaints/occurrences.

The available data was plotted over time for each year to visually highlight when the higher precipitation
events occurred throughout the analysis period. This information was subsequently cross-referenced
with the data collected through the property owner questionnaires as noted in Section 3.1.

In reviewing the available data, it is evident that the flooding problems appear to be correlated to the high
single day precipitation events and/or rainfall events that span more than one day. Over the seven-year
analysis period there was at least one 50mmz= event in six of the seven years and there were three years
with a 70mm= event. These results support the conclusion that there is a significant contribution of storm
water flows to the sanitary collection system likely through a combination of inflows and infiltration.

As the study progressed the City also provided additional rainfall data collected through various City
owned and operated rain gauges distributed throughout the City. In relation to this study, gauge RG 04 —
PWT (City Public works yard on Sackville Road) is the most relevant as it is located immediately east of
the study area. The data provided by the City included hourly precipitation data throughout the period
from approximately September 2015 to May 2021. This data was subsequently summarized to provide
daily precipitation values for comparison to the data that had been plotted for the Sault Ste. Marie Airport.
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In general, the data from the two sources showed reasonably good correlation over the period
considered.

Based on a review of the City data the following was noted:

e Single day rainfall in excess of 50mm was similar to the airport data with individual occurrences
exceeding 50mm on December 14 2015 (59mm), July 8, 2016 (61mm), October 10, 2018 (87mm),
September 30, 2019 (103mm), June 23, 2020 (67mm) and August 26, 2020 (64mm).

e Single day occurrences of rainfall events exceeding 70 mm occurred in 2018 and 2019 which is
similar to the airport data (Note: City data was not available prior to May 2015).

Based on the foregoing, the PWT rainfall gauge data was used for the period it was available and for
periods where only airport data was available it was also considered suitable for use in the study.

3.7 Sanitary and Storm Sewer System Modeling

Individual models were developed for both the wastewater and stormwater collection systems. The intent
of these models is to generally demonstrate system performance, particularly under higher flow events,
identify potential bottlenecks or restrictions in the systems and assist in assessing the potential benefits of
various alternative solutions.

The models were generally developed as summarized below.

Common to both sanitary and storm collection and conveyance systems:

e The City’'s GIS manhole and pipe data was imported to create the sanitary and storm pipe models.
This information was assumed to be accurate with limited checks versus as-constructed records
when information appeared to be inconsistent (eg. larger pipe draining into a smaller pipe at similar
grade).

e Manning’s coefficients for pipes consisted of; non corrugated = 0.013, corrugated = 0.022 in
accordance with the City’s SWMG.

For the storm system modeling the following approach/assumptions were also applicable:

e Topographic information was imported into the model using GIS contours.

e In some instances, the contour information was supplemented with ditch/ravine slopes.

e Ditches were created with an assumed 1.2m to 1.5m depth and the bottom width was established
using best judgements and site knowledge. A manning’s open channel roughness coefficient of 0.03
was used as suggested in the SWMM manual.

o Rainfall intensity curves consist of Sault Ste. Marie airport AES storm curve in accordance with the
City’'s SWMG.

¢ Infiltration modeled using an average curve number of 80 for imperviousness.

e Implemented dynamic wave SWMM routing method.

e Storm pipe diameter and elevations through the EACOM property have been assumed.

e Storm pond in Elliott Field assumed to generally be offline in the existing conditions model (i.e. in its
current configuration it has limited storage capacity).

e Field confirmed and incorporated CN rail crossing storm drains of 900mm x 900mm and 1200mm x
900mm.
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For the sanitary system modeling the following approach/assumptions were also applicable:

e Used the GIS database to identify the number of dwellings in the Peoples Road subcatchment
and applied an occupancy factor of 3.2 people per dwelling unit to establish the subcatchment
population;

e Applied a per capita average daily sewage flow rate of 450l/cap/day;

o Applied standard design extraneous flow allowances of 0.28 I/s/Ha and standard design peaking
factors to establish a “base” flow;

Design Flow Formulae

Peaking Factor - M = 1+14/(4+ SQRT (p))
Peak Population Flow - Q) = p*q*M/86.4 (L/s)
Peak Design Flow - Q(d) = Q(p) + Q(i) (L/s)
Peak Extraneous Flow - Q) = I*A (L/s)

o Distributed the base flows proportionally in the model based on the number of manholes in each
subcatchment (eg. 10 MH'’s in a subcatchment than each MH receives 10% of the calculated
base flow);

e Itis well documented that the extraneous flows are much higher than the design allowances
during significant precipitation events and hence additional peaking factors were applied
incrementally to the base flows until flooding of the system occurred. System problems/flooding
became evident when base flows were increased by about 2.5 times.

e Given the approach consisting of incrementally increasing the base flows to force system
surcharging/flooding there were no specific allowances made for future development within the
catchment area. At the time of preliminary/detail design the calibrated system model can be
used in conjunction with anticipated future development flows to confirm pipe sizing and
downstream system capacity.

e Flows from White Oak Drive combine with Peoples Road flows at Churchill Boulevard. The
White Oak Drive flows included in the model were derived from Scenario 3 of the White Oak
Drive Sanitary Sewage Diversion Study (April 30, 1997). This includes a peak flow of 168 L/s
assuming both diversions are implemented and 111.5 L/s assuming only Diversion 1 is
implemented (Note: presently only Diversion 1 has been implemented but the City may consider
implementing Diversion 2 at a future date). These flows include a higher extraneous flow
allowance relative to the typical 0.28 L/s/Ha noted above and hence the additional peaking factor
noted in the previous bullet was not applied to these flows.

e The above conditions (i.e. Peoples Road catchment base flows x 2.5 + White Drive flows) were
then used to model alternative solutions to assess flood mitigation effectiveness.

o Peoples Road elephant trunk sanitary storage pipe assumed to be offline in the existing
conditions model.

e To check the base flows in the Peoples Road catchment area we compared AECOM flows to the
flows included in the Sanitary Sewer design sheet that was developed for the Churchill
Boulevard sanitary sewer upgrade which showed reasonably good correlation.

3.8 Summary

The principal conclusions drawn from the data analysis are as follows:
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e Stormwater management consists of a dual drainage system; a minor stormwater drainage system
(eg. piped system) and a major stormwater drainage system (i.e. over land system) and the minor
system is designed to “flood” or surcharge when a storm event exceeds a 1:10 year return period.

e Extraneous flows in the wastewater collection system have been identified in numerous historical
reports and continue to be a problem in relation to the capacity of the wastewater collection system.

e Foundation drain connections to the sanitary system continue to contribute significant extraneous
flows in the wastewater collection system.

e Historical problems are generally widespread across the study area with no apparent focal
neighbourhoods.

e Basement flooding problems are being experienced, to some extent, in the spring of each year which
reflects the spring thaw period. Based on the rainfall data there were no obvious large rainfall events
in the April to May period from 2013 to 2019 but problems have been reported by property owners.

e There is good correlation between the rainfall data and flooding complaints/problems reported in the
summer and fall periods.

e The basement flooding that has occurred has been linked to both sanitary flows and stormwater flows
- in some instances property owners reported the flood waters were clear with no odour and water
was observed to be entering through walls or windows.

e Basement flooding is in part attributable to failed or malfunctioning backflow valves in sanitary and/or
storm services. Property owners may not be aware of or understand the importance of maintaining,
testing and replacing these valves.

e The sanitary system modeling identified a couple of locations where existing pipe sizes may be
restricting flows and resulting in system surcharging during periods of higher extraneous flows.

e The “Stage Il trunk sewer” spanning from the Third Line/Peoples Road intersection through Elliott
Field and along Rossmore Road and Farwell Terrace to the Sussex Road trunk sanitary sewer has
not been constructed.

e The Peoples Road “elephant trunk” offline storage adjacent to Elliott Road was taken offline.

o Blockages in either the sanitary or storm sewer systems likely contribute to system surcharging.

Through the investigative and analytical work completed to date the principle contributing factors to the
flooding occurrences likely consist of some or all the following:

e Potential bottlenecks or flow restrictions in the wastewater and/or stormwater collection systems
which may be due to blockages (i.e. system maintenance) and/or conveyance pipe sizes;

e Limited system storage particularly in relation to stormwater management;

e Storm drains directly connected by gravity to the storm sewer system with no backflow valve or a
poorly maintained or failed backflow valve;

e Sanitary drains connected to the sanitary sewer system with no backflow valve or a poorly maintained
or failed backflow valve;

o Significant inflows and infiltration (i.e. extraneous flows) into the wastewater collection system
particularly during more significant precipitation events. Sources of extraneous flows may include
(refer also to Figure 3):

o Groundwater infiltration into the collection system due to high groundwater and system leaks
(i.e. broken or cracked pipes),

o Inflows into low lying manholes or uncapped or leaky sanitary lateral cleanouts; and

o Foundation and/or roof drains connected to the wastewater collection system.
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4. Inventory of Existing Conditions

In order to assess the potential environmental impacts associated with the implementation of the various
alternative solutions presented in Chapter 5.0 it was first necessary to inventory the existing conditions
within and adjacent to the study area.

The study area consists of an area of approximately 380 ha and as noted previously is generally bounded
by Peoples Road and Farwell Terrace to the west, Old Goulais Bay Road and Fort Creek to the east,
Fourth Line to the north and Second Line to the south.

4.1 Natural Environment
4.1.1 Physiography and Surface Geology

Geologic and Aggregate Resource base mapping produced by the Ministry of Natural Resources (“MNR”)
was reviewed relative to Sault Ste. Marie and the study area. This mapping provides a general overview
of the physiography and surficial geology of the study area.

The geologic formations in the Sault Ste. Marie area are largely the result of significant glacial activity
from the Wisconsinan Stage of the Pleistocene Epoch which was marked by the repeated advance and
retreat of extensive continental ice sheets.

The Sault Ste. Marie area is underlain by rocks of Precambrian and Cambrian age.

The Data Base Mapping from the Northern Ontario Engineering Geology Terrain Study suggests that the
entire study area is located within a glaciolacustrine plain landform. Portions of the study area are
dissected and/or bordered by gullies/ravines. The soils are generally characterized as sands and silts in
the northern portion of the study area with the remainder classified as clays and silts. The latter soil types
are indicative of relatively low permeability soils which lead to high runoff during precipitation events.

The Official Plan “Schedule A - Natural Resources and Environmental Constraints” mapping shows the
northern portion of the study area forms part of the “significant groundwater recharge protection area”
while “Schedule B — Hazards” mapping characterizes the soils from Greenfield subdivision southerly as
lacustrine clay soils which is consistent with the Northern Ontario Engineering Geology Terrain Study.
The latter mapping also identifies alluvial soils in the ravines and notes that portions of the ravines are
regulated by the Sault Ste Marie Regional Conservation Area (SSMRCA).

Depending on the nature of any proposed improvements there may be a need to undertake a detailed
geotechnical investigation to characterize subsurface conditions at specific project location(s).

4.1.2 Surface Water Resources and Aquatic Habitat
There are a number ravines within or adjacent to the study area. The Official Plan “Natural Resources

and Environmental Constraints” mapping differentiates seasonal/intermittent versus more permanent
watercourses in and adjacent to the study area. The more permanent waterways within or adjacent to the
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study area include Fort Creek and East Davignon Creek/Flood channel each of which area described
below.

The East Davignon Flood Control Channel was completed in 1978 and is 1.08 km in length. This channel
was designed to protect areas of Korah Road and Douglas Street from severe flooding. It extends from
Rossmore Road to Farwell Terrace where the creek enters an underground aqueduct.

The Fort Creek Dam and Reservoir was completed in 1971 and is located north of Second Line and
immediately east of the study area. The drainage area for the dam is approximately 7.7 square
kilometres, while the reservoir surface area is 3.24 hectares.

The dam is an earthen structure with a low permeability clay core confined by shells of granular material.
The dam is 12 metres high and 117 meters long. The outlet consists of a 0.9 metre wide gate and a 91.4
metre long chute spillway passing through the base of the dam.

Downstream from the dam, the Fort Creek channel crosses Second Line and John Street. Further
downstream, Fort Creek is enclosed in a concrete aqueduct from Hudson Street near Wellington Street to
Queen Street near John Street. The lower portion of Fort Creek is an open channel south of Queen Street
to the St. Mary’s River.

Prior to construction of the Fort Creek Dam, major flooding occurred in Sault Ste. Marie as Fort Creek
overflowed it banks. The flooding occurred in populated areas where existing aqueducts did not have
sufficient drainage capacity to convey peak runoff. Consequently, the primary objective of the Fort Creek
Dam was to provide flood control. The dam functions by retaining run-off from a rain event and
subsequently releasing it when downstream flows have subsided.

AECOM Ecologists conducted a desktop review and preliminary field assessment of the lands within and
surrounding each of the storm water management pond alternatives to characterize the current conditions
and identify potential natural heritage sensitivities that may be impacted by the proposed project.
Specifically, the focus of the review was to characterize the natural environment in support of this study
and to identify potential field surveys, environmental constraints, and regulatory review or permitting
recommended in conjunction with preliminary/detailed design.

The results of the review found fish habitat and suitable conditions at several sites. Specific permits and
necessary regulatory reviews are to be confirmed at the next stage of the project once preliminary
designs are developed and construction work plans are identified. The requirements may include a fish
and fish habitat assessment to support relevant submissions and approvals.

Construction activities contemplated through a review of alternative solutions may require sediment
control measures to mitigate the transport of sediment to downstream receivers. There may also be
additional mitigating measures that will be dependent upon the specific design details and may include
timing restrictions for in-water work.

A portion of the study area is located within the Sault Ste. Marie Region Conservation Authority
(“SSMRCA") regulated area (ie. O.Reg.176/06 - Development, Interference with Wetlands and Alterations
to Shoreline and Watercourses). Any construction that falls within the regulated area will require a permit
from the SSMRCA prior to initiating construction.

Consideration of the potential impacts to surface water resources and aquatic habitat will be included in
the evaluation of the various alternatives and mitigation measures will be identified to minimize impacts.
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4.1.3 Vegetation and Terrestrial Habitat

There are undeveloped forested and/or grassed lands within and adjacent to the study area. These
undeveloped areas, provide habitat for a variety of wildlife that are indigenous to the area.

AECOM Ecologists conducted a desktop review and preliminary assessment of the lands within and
surrounding each of the storm water management pond alternatives to characterize the current conditions
and identify potential natural heritage sensitivities that may be impacted by the proposed project.
Specifically, the focus of the review was to characterize the natural environment in support of this study
and to identify potential field surveys, environmental constraints, and regulatory review or permitting
recommended in conjunction with preliminary/detailed design.

The results of the review found records of SAR or SAR habitat in or near the Study Area. Potentially-
suitable SAR habitat was observed at several sites. Applicable permits and regulatory review are to be
confirmed following a review of the preliminary design and construction work plan.

Detailed field studies are recommended at the preliminary/detail design phase to confirm potential
features such as SAR or SAR habitat and to gather data to inform agency submissions. The following are
recommended:

e Ecological Land Classification — to confirm suitability of SAR habitat paired with botanical
inventory (including inventory of black ash trees);

e Breeding bird surveys — to inform presence/absence of SAR or other protected species; and

e Cavity tree detailed assessment.

Consideration of the potential impacts to vegetation and terrestrial habitat will be included in the
evaluation of the various alternatives developed through the study process and specific mitigation to
address the potential impacts will be developed through consultation with MNRF once the design details
are advanced further. As an example, mitigation may include exclusion fencing to keep species outside
of the areas that will be disturbed by construction.

4.1.4 Cultural/Heritage Resources

There are significant areas within the study area that have been identified as having archaeological
potential as shown on the official plan Schedule E which is included in Appendix B.

Depending on the nature and location of the proposed improvements developed through this study there
may be a need to undertake further investigations to assess potential cultural impacts (eg. Stage 1 and/or
2 Archaeological Assessment).

Regardless of the need for and specific requirements identified through supplementary

investigations/studies, as a standard mitigation measure all construction contracts will include special
provisions to suspend construction operations if heritage resources are uncovered.

4.1.5 Ground Water Resources

A small proportion of the Steelton well wellhead protection area “C” (5 year travel time) is included within
the study area (i.e. within Elliott Sports Complex).
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Consideration of the potential impacts to the capture zones and relevant source water protection
documentation will be considered in the evaluation of the various alternatives as appropriate.

4.1.6 Topography

The topography within the study area generally slopes from north to south with a topographic high
(approximate elevation = 244m) at Fourth Line east of Peoples Rd and a topographic low (approximate
elevation = 190m) near Peoples Road and Churchill Avenue. The average slope from north to south
considering the topographic high and low is in the range of 1.5 to 2.0%. The study area also includes
several ravines that are important outlets for storm water flows.

4.2 Social Environment
4.2.1 Municipal Services
The entire study area is serviced by a potable water distribution system, sanitary sewers and electrical
distribution infrastructure. Storm drainage is accommodated through a combination of storm sewers,
roadside ditches/culverts, natural ravines and flood control channels.
The municipal water distribution and electrical distribution plant are owned and operated by the Public
Utilities Commission (“PUC”). The sewage and stormwater collection and conveyance systems are

owned and operated by the City of Sault Ste. Marie.

More detail related to the sewer systems are provided in the following subsections.

4.2.2 Sanitary Sewer
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Figure 4: Sanitary Sewer Installation Dates
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Figure 5: Sanitary Sewer Diameters
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4.2.4 Utilities

The following utility authorities are known to have plant within the study area:

e« PUC

e Enbridge Gas;

e Bell Canada; and
e Rogers Cable.

Consideration of the utility conflicts will be considered during the evaluation of the various alternatives
developed through the study process.

4.2.5 Land Use
The study area includes a mix of land uses with the predominant land use being residential.

Official Plan designations include Rural Area north of Greenfield subdivision and a mix of Residential,
Industrial and Parks and Recreation from the north limit of Greenfield subdivision to the south limit of the
study area.

The study area includes a mix of zoning designations including various Residential zones (this is the most
prominent zoning designation and is found throughout the study area), Rural Area (primarily in the north),
Institutional (primarily the cemeteries but includes a couple of other properties), Medium and Heavy
Industrial (west of Peoples near Third Line and east of Peoples near the south end of the study area),
Parks and Recreation (primarily Fort Creek Conservation Area and Elliott Sports Complex),
Environmental Management (in the ravines) and Commercial along Second Line at the south limit of the
study area.

4.2.6 Transportation

Within the study area, Peoples Road from Third Line southerly and Third Line are classified as arterial
urban roadways, Peoples Road north of Third Line and Fourth Line are classified as rural collectors,
Rossmore Road and Farwell Terrace are classified as urban collectors and all other roads are classified
as local roads.

4.2.7 Recreation

Within and adjacent to the study area there are two principle recreational opportunities at Fort Creek
Conservation area and Elliott Sports Complex.

Consideration of the existing and proposed recreational facilities will be incorporated into the
development and evaluation of various alternatives.
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5. Alternative Solutions

The Municipal Class Environmental Assessment (MCEA) process recognizes that there are different ways
of solving a particular problem and requires that various alternative solutions be considered. The following
describes the approach to identifying and evaluating alternative solutions to potentially mitigate future
flooding in the study area.

5.1 Development and Screening of Alternative Remedial
Measures

To minimize or mitigate basement flooding occurrences and control wet weather flows, several remedial
measures were identified and evaluated. The alternative solutions include “Do Nothing” and a series of
measures divided into three categories; local measures (property owner), wastewater collection system
remedial measures and stormwater management remedial measures. Each of these are broadly
described below:

e Do Nothing — The Municipal Engineers Association (MEA) manual directs proponents to
consider the ‘Do Nothing’ alternative in which no improvements would be undertaken to address
the problem or opportunity. The ‘Do Nothing’ alternative represents what would likely occur if
none of the alternative solutions are implemented and provides a benchmark for the alternatives
evaluation. While the Do Nothing alternative is not typically the preferred solution in a MCEA
study, it can be recommended when the costs of all other alternatives, both financial and
environmental, outweigh the benefits.

e Local measures (Property Owner) - These measures, would be undertaken by individual
property owners and if properly implemented, provide the highest level of protection for individual
properties and are highly recommended. Given that these measures would be undertaken by
individual property owners on private property they are excluded from the formal assessment and
the costing of alternatives but may be recommended for implementation in all alternatives.

e Wastewater collection system remedial measures - These measures are based on reducing
storm water flows entering the sanitary system or controlling/managing the flow within the system.
All measures will be subject to a screening level evaluation and may be carried forward for a
more detailed evaluation.

e Stormwater management system remedial measures - These measures are based on better
managing or controlling the flow within the stormwater management system. All measures will be
subject to a screening level evaluation and may be carried forward for a more detailed evaluation.

Tables 5.1 to 5.3 list the alternative remedial measures and describe the advantages, disadvantages,
where it may apply and whether it has been carried forward for a more detailed evaluation. These tables
are used as a screening method from which a short list of remedial measures is subjected to quantitative
assessment of potential environmental effects and their effectiveness.
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5.2 Property Owner Remedial Measure Alternatives

The following control measures are recommended for consideration for implementation by individual
property owners within the study area. Each property owner should assess the merits of each item and
implement as appropriate.

Table 5.1: Local Measures (Property Owner)

Control

Control
Measures

Applicability

Comments

Type

Local
Remedial
Measures

Backflow

prevention in
sanitary and
storm drains.

Effective
solution for
individual
properties to
mitigate
basement
flooding due to

‘ Advantage ‘ Disadvantage

Required
installation or
upgrade in
basement and
periodic testing,
maintenance and
replacement by

May be applied to all
sanitary drains and
all gravity storm
drains.

Highly encouraged as a
general solution, especially
in residences with previous
flooding. Not identified as
part of alternatives to be
modeled and evaluated.

sewer homeowner.
surcharge.
Sump pump Effective Required May be applied to Encouraged as a general
backup for contingency installation in locations that have |solution, especially in
gravity storm  |solution for basement and gravity storm drains. |residences with previous
sewer drains. |individual periodic testing, flooding. Not identified as
properties to maintenance and part of alternatives to be
mitigate replacement by modeled and evaluated.
basement homeowner.
flooding due to
storm sewer
surcharge when
backflow valve
fails.
Sump pump for | Disconnection of | Required May be applied Encouraged as a general
foundation foundation installation in where foundation solution, to reduce the level
drains. drains from basement and drains to sanitary of extraneous flows in the
gravity sanitary |periodic testing, |sewer system. sanitary sewer system
sewer and maintenance and which will mitigate future
convertto a replacement by system surcharging and
pumped storm  |homeowner. basement flooding.
discharge. Requires reliable

Reduces inflow
and infiltration in
sanitary sewer.

power as grid
power could be
offline during a
storm.

Lot regrading
(Note: cross
property
discharge not
permitted
unless it
existed pre-
development or
neighboring
property
permission
received).

Effective in
reducing local
flooding and
high inflow and
infiltration to
foundation
drains.

Potential increase
in overland flow
and potential
flooding to
adjacent
properties.

Applicable in areas
where localized yard
flooding is occurring
and/or basement
flooding is occurring
from storm water and
overland flow can be
routed/drained
without impacting
neighbouring
properties. To be
assessed on an
individual property
basis.

Encouraged as a general
solution, especially in
residences with previous
flooding. Not identified as
part of alternatives to be
modeled and evaluated.

Class EA Report April 2 2024.Docx

25




AECOM

Control
Type

Measures

City of Sault Ste. Marie

Applicability

Peoples Road Area Overland and Basement
Flooding Class EA

Comments

Control ‘

Rain barrel or

Reduces storm

‘ Advantage ‘ Disadvantage

Requires co-

Where space for

Encouraged as a form of

Disconnection

from storm and
sanitary sewers
thereby
increasing time
to reach storm
system and
reducing the
peak flows.

limit property use
(i.e., ponding in
yards). Potential
increase in
overland flow.
May require
grade change.

similar local runoff by operation/action |barrel exists. May be |source control and general
storage. promoting re- of homeowner. used even where solution. Not identified as
use of roof basement flooding  |part of alternatives to be
runoff, which has not occurred. modeled and evaluated.
also reduces
municipal water
consumption.
Downspout Divert roof runoff | May temporarily |Applicable in areas |Encouraged as a form of

where overland flow
does not cause a
problem. To be
assessed on an
individual property
basis.

source control and general
solution. Not identified as
part of alternatives to be
modeled and evaluated.
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5.3 Wastewater Collection System Remedial Measure
Alternatives

The following municipal wastewater management alternative solutions have been developed for
consideration and evaluation within the framework of this Class EA. In some cases, the alternative has
been identified as a recommended maintenance measure for source control or flow management and
screened from further consideration (i.e. exempt from Class EA) and in other cases the alternative has
been carried forward for consideration in a detailed evaluation.

Table 5.2: Wastewater Collection System Remedial Measures

Control Control Advantage Disadvantage Applicability Considered in Alternative
Type Measures
Sanitary |Sealing Low cost Reduces self- Primarily at low  |Encouraged as a form of source
System |selective maintenance ventilation of points of system |control and is considered
Remedial |Sanitary sewer |measure sewer system. or where frequent |system maintenance. Not
Measures | manhole effectively Must be avoided |road flooding identified as part of alternatives
covers. reducing I/l in at high points of |occurs. to be modeled and evaluated.
sanitary sewers. |system.
Sealing Maintenance May be costly and |Priorities should |Encouraged as a form of source
selective measure no opportunity for |be focused where |control and is considered
manholes and |reducing I/l into |pipe upgrades. high inflow and system maintenance. Not
pipes to sanitary sewer infiltration is identified as part of alternatives
address though system evident based on |to be modeled and evaluated.
system repairs inclusive CCTVv
leakage. of pipe lining inspections.

and grouting.

Less disruptive
relative to
system
replacements.

In-line / off-line
pipe storage.

Allows some
flexibility
regarding
location. Less
Oo&M
requirements
relative to
underground
storage tank.
Does not require
open space for
implementation.

Requires
favorable
conditions of
existing sewer for
optimal operation
and minimal
maintenance.

Locations where
other
underground
infrastructure
does not impose
constraints and
hydraulic
conditions allow
implementation.

Considered as an alternative.

Pipe
Upgrades

Provides
reduction/
elimination of
sewer surcharge
and provides
capacity for
future growth.

Disruptive during
construction and
may transfer
surcharging to
downstream
sewers.

Locations where
clear flow
restrictions exist
and adequate
capacity is
available
downstream of
the proposed
upgrades.

Considered as an alternative.
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Control ‘

‘ Advantage

‘ Disadvantage

‘ Applicability ‘ Considered in Alternative

Underground |Area of Requires open Applicable where |Considered as an alternative.
storage tank |construction space for and if open space

typically more  |construction ata |(parkland, school

compact and hydraulically yard, etc.) is

thus potentially |effective location. |available.

less disruptive  |May impact land

during use during and

construction after construction.

than other Adds to system

storage O&M costs.

alternatives.
Operations Mitigate Requires City Everywhere, Considered system
and potential resource particularly where |maintenance and not identified
Maintenance |bottlenecks from|availability. basement flooding|as part of alternatives to be
including debris/grease/ has occurred. modeled and evaluated.
CCTV sediment build-
inspections. up.

As noted in Table 5.2 several alternatives (potential capital improvements) have been carried forward for
further consideration and evaluation. Each of these alternatives are more fully described in the following

paragraphs.

Wastewater System Online/Offline pipe storage. Based on the historical records review reference is
made to the Peoples Road elephant trunk offline pipe storage along Peoples Road adjacent to Elliott
Road. This system component was identified as an important element to mitigate impacts associated
with extraneous flows. It is speculated that this storage was decommissioned following the Churchill

Boulevard sewer upgrades which were completed in approximately 1997. The City was unable to source
any records or documentation that addresses the rationale for taking this system component offline. This
alternative consists of bringing the existing offline pipe storage back online. However, prior to reactivating
this component, steps should be taken to better understand why it was taken offline and secondly a
CCTV inspection of all components should be undertaken to confirm the adequacy of the existing
condition.

Increase the capacity of Sanitary Sewer pipes - Available design briefs and historical reports
pertaining to the sanitary sewer system within the study area were accessed where available and
reviewed and the wastewater collection system was also modeled to identify potential system bottlenecks
or restrictions. The modeling was completed with various extraneous flow allowances. Through system
modeling it became evident that as the level of extraneous flows in the system increased surcharging was
prevalent in some areas. Furthermore, the historical records review identified significant extraneous flows
in the system and also identified potential system upgrades to address extraneous flows and future
development. This alternative considered the impacts of pipe size increases and/or new sewers where
system restrictions were identified through historical records review and/or system modeling. The specific
areas where pipe upgrades were considered are summarized as follows:
1. Peoples Road from Third Line to Churchill Boulevard. Under this alternative consideration was
given to replacing the Peoples Road sanitary sewer within the limits noted above.
2. Johnson Avenue from Diane Street to Farwell Terrace. Under this alternative consideration was
given to replacing the Johnson Street sanitary sewer within the limits noted above.

High level system modeling was undertaken to evaluate the effectiveness of the potential pipe upgrades
identified above. The modeling was undertaken using estimated theoretical design/base flows and
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extraneous flows were systematically increased to force system flooding. There was no flow monitoring
or calibration of the sanitary collection system modeling. For the alternatives that include proposed
sanitary sewer pipe size increases it will be important to confirm downstream sewer capacities. The City
is currently undertaking a City Wastewater Master Plan project which includes a system-wide sanitary
sewer model which also includes model calibration though flow monitoring and correlation to precipitation
events. Prior to moving forward with sewer pipe replacements recommended in this report downstream
sewers capacities need to be confirmed through system modeling.

SSO Tank — the City has installed combined sewage (sewage combined with stormwater) storage tanks
adjacent to the Pim Street Pump Station and also within Bellevue Park. These tanks were constructed to
collect and temporarily store sewage mixed with stormwater during more significant precipitation events.
These tanks are designed to store flows in excess of downstream component capacities until such time
that the precipitation/snow melt event subsides and the stored sewage can be returned to the system at a
controlled rate. For the purposes of this study, tanks were considered at two separate locations as

follows:

o Immediately east of Peoples Road opposite Churchill Avenue in the City snow dump.
e Within the former school property at 74 Johnson Avenue.

Conceptual drawings illustrating the various wastewater collection system alternatives and the potential
impacts of their implementation are included in Appendix C.

5.4 Stormwater Collection System Remedial Measure
Alternatives

The following municipal stormwater management alternative solutions have been developed for
consideration and evaluation within the framework of this Class EA. In some cases, the alternative was
screened from further consideration because it was either not well suited or considered a flow
management maintenance measure (i.e. exempt from Class EA) and in other cases the alternative has

been carried forward for consideration in a detailed evaluation.

Table 5.3: Stormwater Management System Remedial Measures

Control
Measures

Considered in
Alternative

Control
Type
Storm
System
Remedial
Measures

Increase inlet
capacity by
adding
catchbasins.

Effective in rapidly
conveying runoff from
ground into storm
sewer system where
adequate pipe
capacity exists.

Cost can vary
depending on site
conditions and
potential
construction
constraints.

‘ Advantage ‘ Disadvantage ‘ Applicability ‘

Applied where the
sewer system has
adequate capacity
and overland flow
causes flooding.

Not considered
appropriate or relevant as
the flooding incidents are
typically occurring when
the storm sewer capacity
is exceeded.

Inlet control
devices.

Effective in
controlling the
stormwater entering
the storm system
where sewer capacity
does not exist.

Water ponding will
occur in open
areas.

Applied in
situations where
sewer surcharge
causes basement
flooding and
overland flow is
not a problem as
the major system
has adequate
outlet capacity
and there are no
sags in the street.

Not considered
appropriate as there are
widespread problems of
basement and surface
water flooding problems
during higher intensity
events.
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Considered in
Alternative

‘ Advantage ‘ Disadvantage ‘ Applicability ‘

In-line / off-  |Effective in Costs can vary Applied in Not considered as an
line pipe regulating/moderating | significantly situations where |alternative as system
storage. peak flows at depending on head and space in |storage in ponds is
locations where the |sewer depth and |the street are preferred in terms of
capacity of a sewer is |the presence of available. Most capacity and costs.
exceeded. other underground |effective if the
infrastructure and |downstream
subsurface sewer system
conditions (eg. does not have
groundwater, rock, |adequate capacity
etc). More costly  |to convey the
than storage in peak flow.
storm ponds.
Storm sewer | Effective in mitigating | Costs can vary Applied in Considered as an
upgrades. surcharge of existing |significantly situations where |alternative solution and
storm sewer system. |depending on site |storm sewer is incorporated in the
conditions. Costs |undersized and modeling at a high level.
are relatively suitable
higher than other |downstream
remedial capacity is
measures. present.
Stormwater | Effective in The footprints of | Applied where Considered as an
management |controlling SWM facilities open space is alternative solution and
pond (dry) stormwater peak occupy a available. incorporated in the
flows by temporarily |significant amount modeling at a high level.
storing runoff and of space.
releasing at a
controlled rate.
Construction |Effective in diverting [May be difficult Applied in Opportunities to
of overflow |storm sewer system |and costly to situations where |incorporate a storm sewer
outlets or flows to ravines when [implement in an overland flow overflow were not
new outlets to [the system capacity |urban area. routes or natural |identified.
ravines is exceeded. channels are
available and in
relatively close
proximity to a
storm sewer
system and
flooding
occurrences.
Operations | Mitigate potential Requires City Everywhere, Encouraged as a general
and bottlenecks from resource particularly where |solution. Not identified as
Maintenance |debris/sediment availability. basement and/or |part of alternatives to be
including build-up in storm yard flooding has |modeled and evaluated.
CCTV sewers and ditches. occurred.
inspections of
storm sewers

As noted in Table 5.3 several alternatives have been carried forward for further consideration and
evaluation. Each of these alternatives are more fully described in the following paragraphs.

Stormwater Management (Dry) Pond — there are a number of locations that may be suitable for the
construction of a stormwater detention pond with the objective of reducing peak downstream runoff/flows
and erosion. The objective of this alternative was to identify locations where open space is available on
City owned lands and the construction of a pond may have a meaningful impact as determined through

30
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stormwater modeling. Conceptual pond designs (design are conceptual in nature based on limited

available data and will have to be confirmed and refined through the preliminary and detail design

phases) were developed at four locations within the study area as follows:

1. Immediately south of the cemetery within an existing wooded area that is owned by the City.
The site is easily accessible through the cemetery to facilitate future access by City staff for
maintenance and operations. For the purposes of this alternative, we have modeled a rectangular
storm pond having approximate dimensions of 28m x 47m x 2.2m depth. These dimensions provide
storage for approximately 4,500m? of stormwater.

2. Within the Elliott Sport Complex. The City has reported that there was a stormwater detention pond
located within the park that has not been functioning as intended for some time. This alternative
consists of taking advantage of the available storage within the former pond area through the
construction of a dyke/berm and flow control structure at the southwest end of the existing pond. The
site is easily accessible through the park to facilitate future access by City staff for maintenance and
operations. For the purposes of this alternative, we have modeled an irregular (i.e. generally
accommodated within existing topography) storm pond having approximate dimensions of 53m x
170m x 0.6 to 2.5m depth. These dimensions provide storage for approximately 7,000m? of
stormwater.

3. Within the Elliott Sport Complex. There is also an existing low-lying area immediately adjacent to
Elliott Road and east of the pickleball courts and baseball diamond. There may also be an
opportunity to provide enhanced storage at this location by constructing a berm along the south and
west sides (i.e. adjacent to the Elliott Road and Ball field fencing). This alternative should also
include the construction of a defined ditch along the southern limits of Elliott Field and upstream of the
Elliott Road residences to collect and convey flows to the pond (refer to “ Enhance the capacity or
capabilities of the stormwater conveyance system” alternative discussed below). The site is easily
accessible through the park to facilitate future access by City staff for maintenance and operations.
For the purposes of this alternative, we have modeled an irregular storm pond having approximate
dimensions of 22m x 43m x 0.6m depth. These dimensions provide storage for approximately 300m3
of stormwater.

4. Immediately west of the Peoples Road/Penno Road intersection and north of the railroad
tracks on City owned property. This location is immediately upstream of an area that has been
flooded and experienced significant erosion in the past. The site is accessible from Peoples Road to
facilitate future access by City staff for maintenance and operations. For the purposes of this
alternative, we have modeled an irregular storm pond having approximate dimensions of 40m x 47m
x 1.8m depth. These dimensions provide storage for approximately 3,400m? of stormwater.

In addition to the foregoing there may also be an opportunity for the City to collaborate and partner with
developers that are currently in the planning and design stages of their subdivisions north of Greenfield
Drive and east of Konkin Avenue. Although these alternatives have not been modeled any upsizing of
the stormwater ponds beyond the needs of the subdivision developments will have a positive impact by
reducing downstream peak flows. The City is encouraged to explore this option further.

Enhance the capacity or capabilities of the stormwater conveyance system. The existing stormwater
pipe network was modeled to identify potential bottlenecks or flow restrictions for 1:5 year and 1:10 year
design storm events. Based on the City’s stormwater management guidelines the storm sewer system
should be capable of conveying the 1:10 year event without significant surcharging. The system

modeling as described above demonstrated that the system generally operates with limited to no
surcharging during a 1:5 year event but shows more significant surcharging /flooding during a 1:10 year
event. Some surcharging is expected given that the current design guidelines are modestly more
onerous than the guidelines that existed when this system was originally designed as rainfall intensity has
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increased over time. The implementation of pipe upgrades within the study area must be carefully
considered as an increase in pipe size in one area could potentially lead to new or increased downstream
problems. Two specific areas within the study area were considered for stormwater conveyance system
improvements which included low lying areas along Hillside Drive and Pozzebon Crescent. Both
roadways include “sags” in their vertical road profiles that result in stormwater accumulation and ponding
within the right-of-way during significant storm events. There may be an opportunity to mitigate or reduce
impacts in these areas through conveyance system enhancements provided there are no significant
downstream impacts. Furthermore, the City typically assesses potential improvements in conjunction with
their capital reconstruction program (i.e. if a road is being considered for reconstruction the road profile
and stormwater conveyance system capacity would be assessed and addressed as appropriate).

In addition to the potential storm sewer system upgrades identified in the forgoing paragraph, an
opportunity was identified to mitigate potential erosion impacts to several Elliott Road properties
immediately south of the Elliott sports complex. Through a field review coupled with input from property
owners and City staff, improved stormwater collection and conveyance can likely be achieved with the
addition of a perimeter ditch along the southeast limit of the Elliott Park fields. Stormwater generated
within the southeast potion of the park generally flows south through a number of Elliott Road residential
properties. There is an opportunity to collect and channel some of this stormwater to an existing low-lying
area in the park immediately east of the pickleball courts. From this location the rate at which the
stormwater enters the stormwater collection system can be better controlled. The proposed ditching is
considered a maintenance activity. It is recommended but it has not been included in the detailed
evaluation.

Conceptual drawings illustrating the various stormwater management alternatives and the potential
impacts of their implementation are included in Appendix D.

5.5 Evaluation of Alternatives

To evaluate the different alternatives, comparative criteria were established and applied. The criteria are
based on four categories: natural environment, social environment, technical considerations and cost.
The measure for evaluating each criterion has been established, as shown in Table 5.4.

Scoring for the evaluation was conducted as follows:
* Neutral or positive impact or relatively low cost — Score 3.

* Near neutral impact or relatively medium cost — Score 2.
* Negative impact or relatively high cost — Score 1.

Table 5.4: Evaluation Categories, Criteria and Scoring

Category Comparative Criteria Description Measures for Evaluating
Criteria
Natural Terrestrial Systems |Potential to impact terrestrial * Alternative does not adversely impact
Environment habitats or systems, including terrestrial system (eg. all within existing
SAR and SAR habitat, disturbed ROW) - Score 3

terrestrial features / functions
unique vegetation species,
mature trees, existing park /
open spaces linkages or * Alternative has comparatively large impact
wildlife on terrestrial system — Score 1

® Alternative has comparatively small impact
on terrestrial system — Score 2

Class EA Report April 2 2024.Docx 32



AECOM

Category

Comparative

Criteria

City of Sault Ste. Marie

Criteria Description

Peoples Road Area Overland and Basement
Flooding Class EA

Measures for Evaluating

Agquatic Systems

Potential to impact aquatic
habitats or systems, including
possible impacts on aquatic
life, features / functions.

Alternative does not adversely impact
aquatic systems - Score 3

Alternative has comparatively small impact
on aquatic systems — Score 2

Alternative has comparatively large impact
on aquatic systems — Score 1

Soil, Ground Water
and Surface Water

Potential to impact soils,
groundwater and surface water
from the construction of the
facility. Alternatives that require
more than 1.0 m of excavation
may require some dewatering
during construction.

Alternative does not impact soils,
groundwater and surface water — Score 3

Alternative has comparatively small impact
on soils, groundwater and surface water —
Score 2

Alternative has comparatively large impact
on soils, groundwater and surface water —
Score 1

Socio-Cultural
Environment

Community Impact

Potential to impact the
community in terms of use and
enjoyment of property, visibility,
recreational opportunities,
noise / odour / light, potential
risk in terms of proximity to
open water which may provide
breeding grounds for
mosquitoes, short-term
construction impact, etc.

Alternative does not adversely impact
community — Score 3

Alternative has comparatively small impact
on community — Score 2

Alternative has comparatively large impact
on community — Score 1

Land Use
Compatibility

The extent to which the control
measure requires a change in
current land use and how it
blends in with the existing land
uses in the area.

No or little change in current land use and
Alternative demonstrates good compatibility
in blending in with existing area land uses —
Score 3

Change in land use required to
accommodate control measure and
Alternative demonstrates fair compatibility in
blending in with existing land uses — Score 2

Change in land use required to
accommodate control measure and
Alternative demonstrates poor compatibility
in blending in with existing land uses — Score
1

Archaeology/Natural

The potential of the solution to

Alternative not expected to adversely impact

Heritage impact any archaeological sites archaeological and/or natural heritage sites —

and/or significant / natural Score 3
heritage areas (Note: at this - .
stage of the assessment this is _Alternatlve likely has gomparatlvely small
a tabletop screening level impact on.archaeologlcal and/or natural
assessment. The prefrerred heritage sites — Score 2
solution may require more Alternative likely has comparatively large
detailed evaluation prior to impact on archaeological and/or natural
implementation). heritage sites — Score 1

Technical Water Quantity Effectiveness of the alternative Alternative is comparatively more effective in

Effectiveness of
Control Measure

Considerations

in mitigating basement and or
yard flooding.

achieving stated requirements — Score 3

Alternative is comparatively less effective in
achieving stated requirements — Score 2

Alternative has minimal or no effectiveness in
achieving stated requirements — Score 1
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Criteria Description

Effectiveness of the alternative
in improving the quality of the
stormwater runoff.

Peoples Road Area Overland and Basement

Flooding Class EA

Measures for Evaluating

"

Alternative is comparatively more effective in
achieving stated requirements — Score 3

Alternative is comparatively less effective in
achieving stated requirements — Score 2

Alternative has minimal or no effectiveness in
achieving stated requirements — Score 1

Feasibility and
constructability of
Control Measure

The extent to which the
alternative is challenging to
implement and construct in
terms of availability of space,
accessibility, utility conflicts,
other infrastructure
conflicts,easement
requirements, construction
techniques and requirements.

Alternative is feasible/constructable in terms
of stated considerations — Score 3

Alternative is feasible/constructable but there
are likely some challenges to overcome in
terms of stated considerations — Score 2

Alternative is not likely feasible/constructible
or has significant challenges in terms of
stated considerations — Score 1

Downstream
Impacts Trunk
Sewers/ Treatment
Facilities/ Receiving
Water/ Erosion

The impacts of the alternative
in potentially increasing
downstream and surrounding
area flows/flooding or impacts
to erosion potential

Alternative does not have an adverse impact
in increasing flooding downstream and
surrounding areas or does not increase
potential for erosion — Score 3

Alternative has comparatively minor impact
in increasing flooding downstream and
surrounding areas or does not increase
potential erosion — Score 2

Alternative has significant impact in
increasing flooding downstream and
surrounding areas or does not increase
potential erosion — Score 1

Economic
Considerations

Capital Cost The high level estimated Capital cost of Alternative is low compared to
capital cost associated with the other alternatives — Score 3
construction of the alternative Cavital cost of alt tive i di
including labour, material and apra cgs 0 ﬁ ernla Ive Is me 'gm 5
equipment and possibly compared to other alternatives — Score
property acquisition. Capital cost of alternative is high compared

to other alternatives — Score 1
Operation & Post-construction operation O & M cost of alternative is low compared to

Maintenance (O&M)
Cost

and maintenance activities
including inspection, grass
cutting / weed control,
performance monitoring,
sediment removal, energy
requirements and other
operational requirements.

other alternatives — Score 3

O & M cost of alternative is medium
compared to other alternatives — Score 2

O & M cost of alternative is high compared to
other alternatives — Score 1
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Table 5.5: Detailed Evaluation of Alternatives

Evaluation
Criteria

Do Nothing

Dry Stormwater
Ponds

Offline Wastewater
Storage Pipe or
Tank

Peoples Road Area Overland and Basement

Flooding Class EA

Wastewater Pipe
System Upgrades

Stormwater
Conveyance

Natural Environment

System Upgrades

Terrestrial No direct impact to |Somewhat location |Potential tanks or Locations of pipe The proposed storm
Systems terrestrial systems. |dependant but all pipes located in upgrades are within |sewer upgrades are
Neutral impact =2 |ponds require previously disturbed |previously disturbed |located in previously
disturbance of corridors or lands rights-of-ways. disturbed City
terrestrial features. |and no substantial Neutral Impact =2  |owned rights-of-
Negative impact = 1. |impact to terrestrial way.
features expected. Neutral Impact = 2
Neutral impact =2
Aquatic No direct impact to |No direct impactto |No directimpactto |No direct impactto |No direct impact to
Systems aquatic systems aquatic systems. aquatic systems. aquatic systems. aquatic systems.
but there is Potential for Potential for Increased peak flow |Proposed upgrades
potential for enhanced enhanced surface to downstream will increase
adverse impacts  |downstream water |water quality due to |conveyance and downstream flows
associated with quality resulting in reduced wastewater |treatment which which may increase
erosion and modest improvement | overflows. Modest |could result in erosion but will also
combined storm for downstream improvement for modest increase in  |reduce surcharging
and wastewater aquatic systems. downstream aquatic |system overflows. and pressure in the
overflows Positive impact =3 |systems. Negative Impact = 1 |system which may
impacting aquatic Positive impact = 3 reduce transport of
systems. Negative sediment in the
impact =1 system.
Neutral impact = 2
Soil, Ground Currently erosion |Most require New tank(s) require |Requires significant |Requires significant
Water and and combined excavation and excavation and

Surface Water

storm/wastewater
overflows are
creating negative
impacts during
significant
precipitation
events. Negative

significant
excavation and
grading activities
which could also
result in adverse
impacts to ground
and surface water
systems.

significant excavation
and grading activities
which could also
result in adverse
impacts to ground
and surface water
systems.

Negative impact = 1

grading activities
which could result in
adverse impacts to
ground and surface
water systems.
Negative impact = 1

grading activities
which could result in
adverse impacts to
ground and surface
water systems.
Negative impact = 1

impact = 1 Negative impact = 1 |(Note: no significant
impact anticipated to
bring “elephant trunk”
back online — Neutral
Impact = 2)
Natural 4 5 6 4 5
Environment 7(elephant trunk)
Socio-Cultural Environment
Community The flooding Ponds are located in | Storage tank(s) or Pipes to be The construction of
Impact occurrences are areas which will not |pipes are located in |upgraded are the proposed storm

impacting the use
and enjoyment of
some properties.
Negative impact =
1

significantly impact
community features
or recreational
opportunities during
or after construction.
The ponds will

areas which will not
significantly impact
community features
or recreational
opportunities during
or after construction.
Modeling shows only

located within
existing road
allowances. There
will be adverse
impacts to
transportation and
community

sewer upgrades will
have modest short
term adverse
impacts during
construction. The
proposed pipe
upsizing will reduce
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Criteria

Do Nothing
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Dry Stormwater
Ponds

Offline Wastewater
Storage Pipe or

Peoples Road Area Overland and Basement

Flooding Class EA

Wastewater Pipe
System Upgrades

Stormwater
Conveyance

mitigate downstream
flooding.
Positive impact = 3

Tank
modest improvement
to flooding.

Neutral impact = 2

convenience during
construction. The
system modeling
shows that the
upgrades will
provide meaningful
basement flooding
mitigation.

Positive impact = 3
(Note: rating
assumes no
negative
downstream impacts
from increased

System Upgrades
the level of flooding
in the Hillside and
Pozzebon ROW's.
Positive impact = 3
(Note: rating
assumes no
negative
downstream impacts
from increased
flows)

flows)
Land Use No direct impact. |No significant land | No significant land No land use No significant land
Compatibility  [Neutral impact =2 |use compatibility use compatibility compatibility issues |use compatibility

issues with any of
the proposed ponds.
Neutral impact = 2

issues anticipated
with storage tank(s)
or pipes.

Neutral impact = 2

in replacing existing
pipes with larger
diameter pipes.
Neutral impact = 2

issues anticipated
with the proposed
storm sewer
upgrades. The
Hillside Drive storm
sewer outlet is
located within a City
owned ROW
immediately
adjacent to two
residential
properties. Some
surficial landscaping
features will be
impacted during
construction but will
be fully restored.
Neutral impact = 2

Archaeology/N
atural Heritage

No direct impact.
Neutral impact = 2

The proposed ponds
are generally located
within areas
designated as having
archaeological
potential based on
the City’s Official
Plan Schedule E.
Further
investigations will be
required prior to
implementation.
Negative impact = 1

Two possible
locations were
investigated for a
possible storage tank
and both are located
within areas
designated as having
archaeological
potential based on
the City’s Official
Plan Schedule E.
Further
investigations will be
required prior to
implementation.
Negative impact = 1
(Note: No impact
anticipated with
previously
constructed offline

No impact as the
proposed pipes
would be replacing
existing pipes within
existing disturbed
road rights-of-ways.
Neutral impact = 2

No impact as the
proposed pipes
would be replacing
existing pipes within
existing disturbed
corridors or road
rights-of-ways.
Neutral impact = 2
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Evaluation
Criteria

Do Nothing

City of Sault Ste. Marie

Dry Stormwater
Ponds

Offline Wastewater
Storage Pipe or

Peoples Road Area Overland and Basement

Flooding Class EA

Wastewater Pipe
System Upgrades

Stormwater
Conveyance

Tank
storage pipe -
Neutral impact = 2)

System Upgrades

Socio-Cultural
Environment

5
6(elephant trunk)

Technical Considerations

Water Quantity
Effectiveness
of Control
Measure

Poor flow
control/manageme
nt is resulting in
basement and
surface flooding for
some properties.
Negative impact =
1

Proposed ponds are
effective in mitigating
downstream flooding
to some degree
based on the system
modeling and those
with larger capacity
will be more effective
in mitigating impacts.
Positive impact = 3

A storage tank or
pipe can be effective
in mitigating potential
basement flooding.
The system modeling
showed that the two
tank and single pipe
options considered
provide only modest
mitigation of
basement flooding.
Neutral impact = 2

Based on the system
modeling and
historical records
review there were a
couple of areas that
appeared to have
flow restrictions.
Modeling with
increased pipe sizes
in these locations
showed improved
system hydraulics
and mitigation of
basement flooding.
Positive impact = 3
(Note: rating
assumes no
negative
downstream impacts
from increased
flows)

Based on the
system modeling
and historical
records review there
were a couple of
areas where
flooding of the
roadway was
prevalent during
major precipitation
events. Modeling
with increased pipe
sizes in these
locations showed
improved system
hydraulics and
mitigation of
flooding in the
ROW.

Positive impact = 3
(Note: rating
assumes no
negative
downstream impacts
from increased
flows)

Surface water
Quality
Effectiveness
of Control
Measure

There have been
historical
precipitation
events with
significant erosion
impacts and
basement flooding
which have
adversely
impacted surface
water quality.
Negative impact =
1

Although the ponds
will be designed
primarily for quantity
control they will also
provide some level of
quality control.
Positive impact = 3

The implementation
of system storage in
the wastewater
collection system can
reduce the volume
and frequency of
system overflows
which will enhance
surface water quality.
Positive impact = 3

The proposed pipe
upgrades show
mitigation of
basement flooding
which will reduce
Cross contamination
and provide greater
control and
treatment of
wastewater flows.
Positive impact = 3

The proposed pipe
upgrades will result
in reduced overland
flow and may
reduce some
erosion but are not
expected to have a
significant impact on
stormwater quality.
Neutral impact = 2

Feasibility and
constructability
of Control
Measure

No direct impact.
Positive impact = 3

Based on the
conceptual level
design completed to
date (i.e. based on
existing available
contour information
with no local site
surveys) the
proposed ponds can

Based on the
conceptual level
design completed to
date (i.e. based on
existing available
contour information
with no local site
surveys) the offline
storage tanks are

The reconstruction/
upgrading of sewers
within road rights-of-
ways is undertaken
regularly and is
constructable and
feasible but are
comparatively more
challenging

The reconstruction/
upgrading of sewers
within road rights-of-
ways is undertaken
regularly and is
constructable and
feasible but are
comparatively more
challenging

Class EA Report April 2 2024.Docx

37




AECOM

Evaluation
Criteria

Do Nothing
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Dry Stormwater
Ponds

Offline Wastewater
Storage Pipe or

Peoples Road Area Overland and Basement

Flooding Class EA

Wastewater Pipe
System Upgrades

Stormwater
Conveyance

be constructed with
suitable outlets but
are comparatively
more challenging
compared to
alternatives rated at
3.

Neutral impact = 2

Tank
comparatively
challenging to
construct.
Specifically, the
excavation depths
are significant and it
is challenging to
incorporate
meaningful storage
volume in the two
sites.

Negative impact = 1
(Note: The offline
“elephant trunk”
exists but was taken
offline some years
ago. Forthe
purposes of this
evaluation, we have
assumed that there
were no significant
design or operational
challenges that
required it to be
taken offline. If City
staff find evidence to
the contrary the
evaluation and
feasibility of this
alternative should be
reconsidered -
Positive impact = 3)

compared to
alternatives rated at
3.

Neutral impact = 2

System Upgrades
compared to
alternatives rated at
3.

Neutral impact = 2

Downstream
Impacts Trunk
Sewers/
Treatment
Facilities/
Receiving
Water

Current system
restrictions are
reducing
downstream flows.
Positive impact = 3

The construction of
storage ponds will
have a positive
impact on the
downstream
conveyance system
as the ponds may
reduce peak flows
and provide
controlled release of
the storm water.
Positive impact = 3

The construction of a
storage tank(s) or
pipes will have a
positive impact on
the downstream
conveyance system
as the storage may
reduce peak flows
and provide
controlled release of
the wastewater.
Positive impact = 3

The upgrading of
pipes in the
wastewater
conveyance system
will increase peak
flows in the system
and may result in
capacity concerns at
downstream
locations. The City
has initiated a City-
wide wastewater
master plan which
will include an all
pipes model of the
wastewater
conveyance system
inclusive of flow
monitoring and
model calibration. It
also includes a
review of treatment
plant capacities and

The upgrading of
pipes in the
stormwater
conveyance system
will increase peak
flows in the system
and may result in
capacity concerns at
downstream
locations. This can
be mitigated through
the implementation
of storm ponds in
conjunction with the
proposed pipe
upgrades. Neutral
impact = 2
assuming completed
in conjunction with
storm pond (Note:
rating assumes no
negative
downstream impacts
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Dry Stormwater
Ponds

Offline Wastewater
Storage Pipe or
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Wastewater Pipe
System Upgrades

Stormwater
Conveyance

Tank

available reserve
capacity.
Downstream
conveyance system
capacity and
WEWRPCP capacity
should be confirmed
prior to implementing
the pipe upgrades
identified in this
report.

Negative impact = 1

System Upgrades
from increased
flows)

Technical
Considerations

11

9
11(elephant trunk)

9

Economic Considerations

TOTAL SCORE

30(elephant trunk)

Capital Cost High capital costs |Relatively high High capital cost and |High capital cost but |High capital cost
related to capital cost in most | new infrastructure many of the targeted |and many of the
basement flooding |instances and adding|adding to the City’s |sewers are Asbestos |targeted sewers are
events. to the City’s inventory = 1 (Note: |Cement pipe and not near the end of
Negative impact = |infrastructure the capital cost to approaching 60 their typical service
1 inventory in most bring the “elephant |years of age. (ie. life = 3 Negative

instances = 2 (Note: |trunk” back online is |approaching the end |Impact
Elliott ponds are low - Low cost = 3) |of the typical service
lower cost as it is an life = 2 (Note:
upgrade of a former although high costs
pond or depressed it has been scored 2
area). because of sewer
age)

O&M Cost The impacts from |Moderate cost = 2 Moderate cost = 2 Moderate cost =2  |Moderate cost = 2
high precipitation (Note: the O&M cost
evets are leading for the “elephant
to increased O&M trunk” is low - Low
needs and costs = cost = 3)

2

Economic 3 4 3 4 5

Considerations 6(elephant trunk)

20 26 23 24 26

The offline wastewater storage alternative included consideration of tanks and/or the reactivation of the
existing offline storage pipe referred to as the “elephant trunk”. Although these alternatives were
evaluated together, separate scoring was established for the “elephant trunk” as it is already constructed.
The reactivation of the “elephant trunk” offline storage pipe scored the highest which reflects the fact that
it is already constructed and is expected to have primarily positive impacts if reactivated. The offline
wastewater storage tank scored the lowest as it has a high cost and the system modeling demonstrated
limited effectiveness in mitigating basement flooding. The remaining alternatives scored very similarly in
the range of 24 to 26, are feasible and offer measurable benefits based on the modeling completed.
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6. Public Input/Open House

Early in the project, a Public Consultation Plan was developed which identified and encouraged
opportunities for public and agency input. A project webpage was developed to disseminate project
information and input was encouraged through project Notices, a project questionnaire and a Public
Information Centre (PIC). A copy of the Public Consultation Plan is included in Appendix A and the PIC
is summarized in the following paragraphs.

A public open house was conducted on May 