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NOTICE OF COMPLETION

Delaware Community Settlement Area Stormwater Master Plan

The Municipality of Middlesex Centre has completed a Municipal Class Environmental Assessment (Class EA)
Master Plan to identify the necessary storm drainage system improvements to better service the existing
community and to address future growth. Recommended alternatives range from ditch improvements, storm
sewer installation, outlet modifications, and dry SWM ponds to address future development. This Notice hereby
serves as the Notice of Completion for the Schedule B projects identified within the Master Plan.

By this Notice, the Draft Master Plan  Delaware Public Library Middlesex Centre Public Works and
document will be placed on public 29 Young Street Engineering
record on THURSDAY, February 11th,  Delaware, ON 10227 liderton Rd,
2016, to be reviewed by the public, NOL 1EQ llderton, ON NOM 2A0
and/or other interested parties at Ph: 519.652.9978 Ph: 519-666-0190
the following locatfions: Hours: Tues 4-8pm, Thurs 6- Hours: Monday to Friday
8pm, Sat 10am-12pm. 8:30 a.m. -5:00 p.m.
Interested persons should submit Stantec Consulting Lid. Brian Lima, P.Eng.
comments on the Master Plan 600-171 Queens Ave. Director — Public Works and Engineering
document by MARCH 14th, 2016. London, ON N6A 5J7 10227 liderton Road RR2
Please forward comments to Brian Ph: 519-645-2007 llderton, ON NOM 2A0
Lima, P. Eng., af the address Hours: Monday to Friday Phone: (519)-666-0190 ext.233
provided: 8:30 a.m. - 5:00 p.m. Fax: (519) 666-0271

Email: ima@middlesexcentre.on.ca

If concerns cannot be resolved within the review period, any interested party may request the Minister of
Environment to issue an order to comply with Part Il of the EA Act, elevating the status of the project. Please
note: Part Il Order requests cannot be made against the entfire Master Plan document, but only against Schedule
B project identified within the Master Plan. The procedure for a “Part | Order” request is as follows:

o The person with the concern shall make a written submission to the Ministry of the Environment and
Climate Change, Floor 11, 77 Wellesley St. W Toronto ON M7A 2T5, Fax: 416-314-8452 and the Director,
Environmental Approvals Branch, Ministry of the Environment and Climate Change 135 St. Clair Ave West,
1st Floor, Toronto ON M4V 1P5 with a copy to the Municipality of Middlesex Centre. This written request
must be submitted to the Minister within the 30-calendar day review period after the proponent has filed
the Master Plan document on public record and issued the Notice of Completion.

If no Part Il Order requests are received, and subject to receipt of the necessary approvals, the Municipality of
Middlesex Centre can proceed with design and implementation of projects identified within the Master Plan.
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RECEIVED
MAR 17 01

Municipaltty of Middiasex Centre

Brian Lima, P.Eng.,

Director — Public Works and Engineering,
Middlesex Centre,

10227 Ilderton Road RR2,

Iiderton, ON NOM 2A0

Re: Delaware Stormwater Master Plan
Dear Mr. Lima,

I wanted to offer feedback on the Delaware Stormwater Master Plan that you finalized
in February. The feedback is primarily concerned with the "Thompson Drain” sections as
they directly affect residents along Victoria Street.

I recently circulated your ‘notice of completion’ to concerned residents on Victoria
Street, and directed them to the on-line version, or to the Library, to review the final
Plan. I then solicited feedback from them, to be included in this response.

Firstly, folks were very appreciative of the work that you and your Team have done on
this important foundational piece. We were also very pleased to see that you have
recommended, as you stated at the October PIC, an Urban Standard for road
construction along Victoria Street (Thompson Municipa!l Drain — Alternative 3 Proposed
Storm Sewer).

We were particularly encouraged by the recommendation for “a 7ree Preservation Plan
be completed to document and assess any impact on existing trees along the right of
way, and to identify appropriate mitigation measures for any trees requiring removal.”

It was also good to see “minimize tree removai during construction” in the mitigation
measures noted in table 8.1 (Potential Impact and Mitigation Measures).

Concerns remain of course (including those who sincerely feel that road work along
Victoria Street is not necessary) — what are the road design specifics (position, width,
curb style, sidewalk location, boulevard width, etc.) and what trees are in peril? What
will be done with Thompson Drain connections that are located on private property?

We currently are experiencing a high volume of traffic “cut throughs” on Victoria and
Wellington streets, and speeding is a growing concern. Can anything be done to slow
vehicles down once they are presented with a nice new, wider roadway?
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Moving forward, we would like to request that residents on Victoria Street be involved
in the development of the Tree Preservation Plan, and the design specifications for road
construction as they are developed. I believe that this would help restore trust that was
lost during the initial rollout of the ‘Wellington Street, Victoria Street, Martin Road
Reconstruction Project”.

Thank you for taking the time to develop a plan that has the potential to work for all
residents of Delaware, and we look forward to working with you on that plan in the

future.

Ynouirs triihy —72

CC: Frank Berze

SAVEVICTORIASTREET.CA
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From: Brian Lima

To: [ |
Cc: Erank Berze; Oliveira, Nelson; Bergman, Stephanie
Subject: RE: Delaware Community Settlement Area Stormwater Master Plan--Resident Response
Date: Thursday, March 17, 2016 5:34:05 PM
Attachments: image005.png
image006.png
imaqge007.png
image008.png

Good Afternoon Richard,

Thank you for your interest in this project. With regards to your inquiry, | believe your reference to
the Longwoods Road Storm Sewer #1 may be incorrect as that system is located to the west near
Gideon Drive and Longwoods Road. As part of the drainage area reviews, consideration was given
to potentially directing flows to the Longwoods Road Culvert (which | believe you may be referring
to). However, there are topography constraints associated with Wellington Street which impacts
the ability to direct flows to this system. The proposed Longwoods Road Culvert area is also
dependent on future development to proceed and therefore an outlet is not available, even if the
topography was to work. Furthermore, flows (if possible to convey) would now be discharged to a
different outlet and input from the Lower Thames Valley Conservation Authority (LTVCA) indicated
concerns with directing additional flows to different outlets (even if just upstream).

Please be aware that the costs noted for the Thompson Drain does include items that are required
regardless of the solution, including realignment/repairs to drains and required roadworks (works
that would be necessary to address condition, etc.).

In relation to your specific issues raised in 2015, many of these can only be confirmed during the
design stage. Please note that Municipal staff will continue to aim to address to the extent possible
the concerns detailed in your email through a revision of the detailed design, anticipated to be
finalized by year’s end. Please also be advised that an informal Public Information Centre will be
held this fall to table the revised detailed design with affected residents prior to the reconstruction
works in early 2017.

Best Regards,

ﬂ Brian Lima, P.Eng.
Director of Public Works & Engineering
Middlesex Centre | lima@middlesexcentre.on.ca
10227 liderton Road, RR#2 | liderton, Ontario, NOM 2A0
Tel: 519.666.0190 | Fax: 519.666.0271
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https://twitter.com/MiddlesexCentre
http://www.middlesexcentre.on.ca/Public/Rss.aspx
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To: Brian Lima <lima@middlesexcentre.on.ca>
Subject: Fw: Delaware Community Settlement Area Stormwater Master Plan--Resident Response

Brian please review following. Original message had incorrect E-Mail address for you.

Dear Brian,
As one of the concerned residents in Delaware, | have reviewed the above mentioned
Stormwater Master Plan, specifically those parts that directly impact Victoria Street.

| was pleased to note that Middlesex Centre has listened to the concerns voiced by
Delaware's residents and undertaken this review prior to moving forward on any
other ROW proposals specifically along Victoria Street. As indicated in the report
there apparently are a number of water control issues throughout Delaware, although
none directly along Victoria street.

If | understand the Master Plan, it would seem to support our previously voiced
concerns about the ROW proposals of 2015 along Victoria Street are not required
simply to move surface water. We maintained last year that Victoria St. has not had
any surface water issues for the last 20+ years.

The primary concerns voiced last year were by residents along Wellington Street to
the east of Victoria and from OLOL.

That said, referencing the Stormwater Master Plan, would you explain why Wellington
Street water issues cannot be resolved by tying in with the Longwoods Road Storm
Sewer #1. If this was done then is there not the potential cost savings of $1,121.859
or portion thereof, by doing nothing on Victoria Street? Only Wellington Street and
Martin would require upgrading??!!

Since this Master Plan is believed to set the next stage for any ROW Urban Design
changes along Victoria, Wellington Streets and Martin Road, if Council approves,
then | am requesting that the "Save Victoria Street" group of residents continue to be
involved / notified of any specific Victoria Street reconstruction proposals as we have
a vested interest in how any changes may impact our properties along with traffic
flow.

Some of the issues raised in 2015 with Middlesex Centre Council were:
-identification of which trees, if any, may be removed

-Will any trees being removed be replaced? Where? What species?

-Where exactly is the centre line of the proposed new ROW Urban Design? Can this
be boldly marked on the existing street for impact consideration?

-When will we see actual DRAFT ROW Urban Design proposals for Victoria Street?
-Will we be provided with actual topography overlays prior to any reconstruction
proposals being approved to better understand, review and comment on the
placement of said ROW Urban Design ?
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From: Brian Lima [mailto:lima@middlesexcentre.on.ca]

Sent: Monday, March 14, 2016 4:12 PM

To: Oliveira, Nelson; Bergman, Stephanie

Subject: Fwd: Delaware Community Settlement Area Stormwater Master Plan--Resident Response

Hi Nelson/Stephanie,
Can you please draft the appropriate response wet the EA references?

For the other elements I'll simply respond by saying such items will be confirmed through the
detailed design.

Thanks

Brian Lima, P.Eng.

Director, Public Works and Engineering
Municipality of Middlesex Centre
Phone: (519) 666-0190 Ext. 233
lima@middlesexcentre.on.ca

Sent from my iPhone

Begin forwarded message:


mailto:/O=STG/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=NOLIVEIRA25625758
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mailto:lima@middlesexcentre.on.ca

Brian please review following. Original message had incorrect E-Mail
address for you.
Rick Richman

On Monday, March 14, 2016 3:43 PM, RICHARD RICHMAN <rric7823@rogers.com>
wrote:

Dear Brian,

As one of the concerned residents in Delaware, | have reviewed the above
mentioned Stormwater Master Plan, specifically those parts that directly
impact Victoria Street.

| was pleased to note that Middlesex Centre has listened to the concerns
voiced by Delaware's residents and undertaken this review prior to
moving forward on any other ROW proposals specifically along Victoria
Street. As indicated in the report there apparently are a number of water
control issues throughout Delaware, although none directly along Victoria
street.

If | understand the Master Plan, it would seem to support our previously
voiced concerns about the ROW proposals of 2015 along Victoria Street
are not required simply to move surface water. We maintained last year
that Victoria St. has not had any surface water issues for the last 20+
years.

The primary concerns voiced last year were by residents along Wellington
Street to the east of Victoria and from OLOL.

That said, referencing the Stormwater Master Plan, would you explain why
Wellington Street water issues cannot be resolved by tying in with the
Longwoods Road Storm Sewer #1. If this was done then is there not the
potential cost savings of $1,121.859 or portion thereof, by doing nothing
on Victoria Street? Only Wellington Street and Martin would require
upgrading??!!

Since this Master Plan is believed to set the next stage for any ROW
Urban Design changes along Victoria, Wellington Streets and Martin
Road, if Council approves, then | am requesting that the "Save Victoria
Street" group of residents continue to be involved / notified of any specific
Victoria Street reconstruction proposals as we have a vested interest in
how any changes may impact our properties along with traffic flow.

Some of the issues raised in 2015 with Middlesex Centre Council were:
-identification of which trees, if any, may be removed
-Will any trees being removed be replaced? Where? What species?


mailto:rric7823@rogers.com
mailto:rric7823@rogers.com

-Where exactly is the centre line of the proposed new ROW Urban
Design? Can this be boldly marked on the existing street for impact
consideration?

-When will we see actual DRAFT ROW Urban Design proposals for
Victoria Street?

-Will we be provided with actual topography overlays prior to any
reconstruction proposals being approved to better understand, review and
comment on the placement of said ROW Urban Design ?

----For instance will curbs and sidewalks be butted eliminating any
boulevard between and hence making the ROW as narrow in width as
possible to prevent property encroachment yet provide appropriate traffic
flow?

---will curbs be what | believe are called roll over style that tend to last
longer and yet provide access to properties?

|, along with others, look forward to working with Middlesex Centre to
accomplish the best resolutions to meet all concerns.



From: Brian Lima
To: Doug
Cc: Frank Berze
Subject: RE: Delaware Stormwater Master Plan > Feedback from residents on Victoria Street
Date: Monday, March 14, 2016 4:46:20 PM
Attachments: imaqge001.png
image003.png
image005.png
image007.png

Good Afternoon Doug,

Firstly, thank you for your interest in the Delaware Stormwater Master Plan and our community.
Please note that Municipal staff will continue to aim to address to the extent possible the concerns
detailed in your email below through a revision of the detailed design, anticipated to be finalized by
year’s end, and that such concerns don’t appear to be associated with the Master Plan.

Please also be advised that an informal Public Information Centre will be held this fall to table the
revised detailed design with affected residents prior to the reconstruction works in early 2017.

Best Regards,

n Brian Lima, P.Eng.
Director of Public Works & Engineering

Middlesex Centre | ima@middlesexcentre.on.ca
10227 llderton Road, RR#2 | liderton, Ontario, NOM 2A0

Tel: 519.666.0190 | Fax: 519.666.0271

From:

Sent: Monday, March 14, 2016 4:29 PM

To: Brian Lima <lima@middlesexcentre.on.ca>

Cc: Frank Berze <fberze@rogers.com>

Subject: Re: Delaware Stormwater Master Plan > Feedback from residents on Victoria Street

Dear Brian;

I wanted to offer feedback on the Delaware Stormwater Master Plan that you finalized in February. The
feedback is primarily concerned with the "Thompson Drain" sections as they directly affect residents
along Victoria Street.

I recently circulated your ‘notice of completion’ to concerned residents on Victoria Street, and directed
them to the on-line version, or to the Library, to review the final Plan. | then solicited feedback from
them, to be included in this response.
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Firstly, folks were very appreciative of the work that you and your Team have done on this important
foundational piece. We were also very pleased to see that you have recommended, as you stated at the
October PIC, an Urban Standard for road construction along Victoria Street (Thompson Municipal Drain —
Alternative 3 Proposed Storm Sewer).

We were particularly encouraged by the recommendation for "a Tree Preservation Plan be completed to
document and assess any impact on existing trees along the right of way, and to identify appropriate
mitigation measures for any trees requiring removal."”

It was also good to see "minimize tree removal during construction” in the mitigation measures noted in
table 8.1 (Potential Impact and Mitigation Measures).

Concerns remain of course (including those who sincerely feel that road work along Victoria Street is not
necessary) — what are the road design specifics (position, width, curb style, sidewalk location, boulevard
width, etc.) and what trees are in peril? What will be done with Thompson Drain connections that are
located on private property?

We currently are experiencing a high volume of traffic "cut throughs" on Victoria and Wellington streets,
and speeding is a growing concern. Can anything be done to slow vehicles down once they are
presented with a nice new, wider roadway?

Moving forward, we would like to request that residents on Victoria Street be involved in the development
of the Tree Preservation Plan, and the design specifications for road construction as they are developed.
I believe that this would help restore trust that was lost during the initial rollout of the ‘Wellington
Street, Victoria Street, Martin Road Reconstruction Project".

Thank you for taking the time to develop a plan that has the potential to work for all residents of
Delaware, and we look forward to working with you on that plan in the future.

Yours truly,

CC: Frank Berze

www.savevictoriastreet.ca


http://www.savevictoriastreet.ca/

Moving forward, we would like to request that residents on Victoria Street be involved
in the development of the Tree Preservation Plan, and the design specifications for road
construction as they are developed. I believe that this would help restore trust that was
lost during the initial rollout of the ‘Wellington Street, Victoria Street, Martin Road
Reconstruction Project”.

Thank you for taking the time to develop a plan that has the potential to work for all
residents of Delaware, and we look forward to working with you on that plan in the

future.

Yours truly,—

SAVEVICTORIASTREET.CA


sbergman
Rectangle


From: Oliveira, Nelson

To: cfnchief@live.com

Cc: Brian Lima (lima@middlesexcentre.on.ca); Bergman, Stephanie
Subject: Delaware Community Settlement Stormwater Master Plan
Date: Tuesday, February 23, 2016 9:14:12 AM

Attachments: Latest ExecSum_Delaware SWM.pdf

Good morning Chief Hillier:

As requested, please find attached a pdf copy of the executive summary for the above noted
project. | have also printed a hard copy and will have this sent to your attention.

Best regards,

Sector Leader, Water

Stantec

Phone: 519-675-6620 (Direct Line)
Cell: 519-494-7642

Fax: 519-645-6575
nelson.oliveira@stantec.com

The content of this email is the confidential property of Stantec and should not be copied, modified, retfransmitted, or used for any purpose
except with Stantec's written authorization. If you are not the intended recipient, please delete all copies and notify us immediately.

@ Please consider the environment before printing this emaiil.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Executive Summary

Introduction

The existing storm drainage infrastructure in the Community of Delaware, located within the
Municipality of Middlesex Centre (Municipality), was designed and constructed on a site-by-site
basis as development occurred, without the benefit of an overall stormwater management
strategy. This has resulted in a fragmented drainage system that does not efficiently service the
existing community, and which has limited capacity to service future growth.

The Municipality has completed a Municipal Class Environmental Assessment (EA) following the
Master Plan approach to identify necessary storm drainage system improvements to better
service the existing community and to provide a drainage servicing strategy to accommodate
future growth and development within Delaware.

Master Plan and Public Consultation

The intent of the M irst Nation
community’s requi : : Il possible alternatives and

opportunities are f : v i ing finalized and
carried forward fo

The Master Servicing Plan is being undertaken in accordance with the Master Planning
requirements of the MEA Municipal Class Environmental Assessment (October 2000, as amended
in 2007 and 2011). Master Plans are not subject to requests from the public, agencies or First
Nations communities for a Minster’s Order (Part Il Order). However, individual projects identified
within a Class EA process can be subject to a Part Il Order. As such, the Master Plan can be
implemented following Council approval.

The first step in the Municipal Class Environmental Assessment process is to identify the problem
or opportunity that has led to the undertaking of the Master Plan. The Problem and Opportunity
statement for the Delaware Community Settlement Area Stormwater Master Plan is as follows:

“Historically, there has not been a comprehensive master drainage plan for the entire Delaware
Community Settlement Area. Consequently, the existing storm drainage infrastructure within the
community was designed and constructed on a site-by-site basis as development occurred,
without the benefit of an overall storm management strategy. This has resulted in a fragmented
drainage system that does not efficiently service the existing community, and which has limited
capacity to service future growth.

A comprehensive stormwater master plan must be developed for the Community to identify
necessary storm drainage system improvements to better service the existing community, and to

% Stantec
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

provide a drainage servicing strategy to accommodate future growth and development. The
proposed servicing plan will identify the stormwater infrastructure required to mitigate the
possibility of flooding and erosion, provide adequate stormwater treatment, and protect
downstream aquatic habitat. The proposed stormwater management strategy will be the
optimum solution that balances the following responsibilities:

e Provides adequate drainage servicing and stormwater treatment;
e Protects the natural environment;

e Reduces negative impacts on affected landowners; and

¢ Minimizes stormwater servicing costs.

Furthermore, a funding strategy will be developed to verify that implementation of the proposed
Master Plan is feasible. Any other relevant responsibilities identified through the Class EA process
will also be integrated into the proposed stormwater servicing strategy.”

Consultation with members of the community involved the publication of the Notice of
Commencement, an online public survey which was also published in local nhewspapers and
hand-delivered to the entlre communlty of Delaware and a Public Information Centre (PIC). The
Notice of PIC was g S
newspapers; addit i ted by the
proposed alternati > i i ion presented at the
PIC was made ave d residents were
encouraged to suk sultation with a local
landowner/develope ed alternatives
presented at the PIC, and modifications were made to allow flexibility in the location of SWM
facilities servicing future developments, and to ensure that proper coordination of servicing is
made during the development application process.

All project notices were mailed directly to potentially interested Aboriginal Communities, and
follow-up communication was made to ensure that they had appropriate opportunities to
review project information and provide comment. An Aboriginal Communications Log was
completed for this project to document the communication process.

Several government agencies identified as potentially having interest in the project were added
to the contact list and sent all project documentation. An Agency Communications Log was
completed for this project to document the communication process. Portions of the study area
are regulated by both the Upper Thames River Conservation Authority (UTRCA), and Lower
Thames Valley Conservation Authority (LTVCA), and as such they were identified as important
stakeholders throughout the project. All information presented at the PIC was forwarded to the
representatives of the LTVCA and UTRCA. Subsequently, comments were received from both
agencies that were addressed throughout the Master Plan document, and documented in the
Agency Communications Log.

Y stantec
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

General Setting

The study area includes the Community Settlement of Delaware within the Municipality of
Middlesex Centre, a lower tier municipality within Middlesex County. Based on the existing storm
drainage infrastructure, which consists of municipal drains and municipal storm sewers, the study
area was broken down into catchment areas as shown in Figure E.1.
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] esisting Droinage Boundary

Serviced by Municipal Drain

Figure E.1 Study Area

The Community of Delaware is comprised of mainly residential land use, with areas of
Commercial and Employment land uses primarily along Longwoods Road. Although the majority
of the study area is comprised of built-out residential development, several areas of potential
future development were identified based on Municipality of Middlesex Centre Official Plan
Schedule A-4 land use designations in order to address and incorporate the future need for
stormwater servicing into the stormwater servicing strategy.

@ Stantec
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Review of Existing Infrastructure

A review of the existing drainage conditions was completed, and the study area was broken
down into catchment areas based on the available drawings provided by the Municipality of
Middlesex Centre, municipal drainage reports, topographic mapping and site visit observations.
Locations of existing or potential surface ponding were identified using sewer design sheets,
information provided by the Municipality, as well as collected by public response to the online
survey. Please note - the exact nature and causes of the flooding reported on the online survey
are unknown; though some reports were likely related to high groundwater levels resulting in
increased use of residential sump pumps.

Alternative Solutions

As part of the Class EA planning process, reasonable and feasible alternative solutions to the
Phase 1 problem opportunity statement are identified and described in Phase 2. The magnitude
of the net positive and negative effects of each alternative solution are identified and
evaluated. Study objectives were also developed to incorporate applicable design criteria in
order to identify the preferred alternative to address the key issues identified for each of the
existing drainage systems. The following provides a summary of the alternative solutions and

preferred solution ina
Prior Municipal Dr
The following stor natives wergideyeloped to address the probleém and opportunity

statement relating to Prior Municipal Drain:

Alternative 1: Do Nothing

Alternative 2: Replace Minor System, Provide Urban Road Cross Section, & Abandon
Municipal Drain

Alternative 3A: Improve Roadside Ditches, Provide 100-Year Storm Outlet & Abandon
Municipal Drain

Alternative 3B: Improve Roadside Ditches, Provide 100-Year Storm Outlet & Abandon
Municipal Drain (Alternate Outlet Alignment)

Alternative 3A “Improve Roadside Ditches, Provide 100-Year Storm Outlet & Abandon Municipal
Drain” was selected as the preferred alternative.

This alternative addresses existing capacity issues by improving roadside ditches in order to
convey all flows that exceed the capacity of the minor system. The roadside ditches will also
provide water quality treatment which would not be provided by minor system improvements. A
storm sewer with sufficient capacity to convey the 100-year peak flows is constructed from the
Millcreek Lane/Yorkdale Street intersection to the existing outlet in order to provide a major

) Stantec
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

system outlet (a portion of the outlet was recently replaced as a result of failure). Although there
may be minor disruption to fronting properties during implementation of ditch improvements
and the new storm sewer, this option can be implemented at a lower cost with less impact to
affected roads. Funding for improvements would be provided by Stormwater Reserve Funds to
be established by the Municipality.

Mill Street Development Storm Sewer

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Mill Street Development Storm Sewer:

Alternative 1: Do Nothing
Alternative 2: Improve Major System
Alternative 3: Improve Minor System
Alternative 2 “Improve Major System” was selected as the preferred alternative.

This alternative addiess
the overland flow : . ' re development
are addressed by idi ite antity), and a ditch-inlet

eastern end of Atkijason CQ [ iCci nlikely to threaten
safety or property. i
to be established by the Municipality.

ter Reserve Funds

Hog Back Close Storm Sewer

The following stormwater alternatives were developed to address the problem opportunity
statement relating to the Hog Back Close Storm Sewer:

Alternative 1: Do Nothing
Alternative 2: Replace Existing Storm Sewer
Alternative 3: Improve Major System
Alternative 1 “Do Nothing” was selected as the preferred alternative.

Although the existing storm sewer is over capacity to convey peak flows, the system is
functioning sufficiently, and any ponding likely to occur will be below Municipal standards and
unlikely to threaten safety or property. The existing conditions do not warrant the construction
impacts and cost associated with the other alternatives.

T
[ N\
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Tower Heights Storm Sewer

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Tower Heights Storm Sewer:

Alternative 1: Do Nothing
Alternative 2: Replace Storm Sewer & Modify Road Profiles
Alternative 1 “Do Nothing” was selected as the preferred alternative.

Although the existing storm sewer is over capacity to convey peak flows, the existing conditions
do not warrant the construction impacts and cost associated with replacement. Concerns have
been received from residents regarding excessive reliance on sump pumps, however, these
issues are primarily related to high groundwater levels, and may not be sufficiently addressed by
SWM improvements. The costs and property impacts associated with replacing the over-
capacity system are not warranted by existing SWM concerns.

levelo é d'to add[s the prob‘m and opportunity
iCi D

Alternative 2: Abandon Municipal Drain & Negotiate Drainage Easement

Springer Road Municipal Drain

The following stor
statement relating

Alternative

Alternative 3: Abandon Municipal Drain, Replace Existing Storm Sewer & Negotiate
Drainage Easement

Alternative 2 “Abandon Municipal Drain & Negotiate Drainage Easement” was selected as the
preferred alternative.

Although the existing storm sewer is over capacity, ponding is not likely to cause risk to safety or
property. Ensuring that the existing overland flow route does not become obstructed further, by
means of the drainage easement, mitigates the potential for ponding during storm events. The
existing conditions do not warrant the construction impacts and costs associated with
replacement of the storm sewer. Funding for improvements would be provided by Stormwater
Reserve Funds to be established by the Municipality.

Cummings Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Cummings Municipal Drain:

) Stantec
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Alternative 1: Do Nothing
Alternative 2: Urban Right of Way within Future Development Areas & Dry SWM Pond
Alternative 3A: Semi-Urban Right of Way within Future Development Areas

Alternative 3B: Semi-Urban Right of Way within Future Development Areas (Alternate
Outlet)

Alternative 2 “Urban Right of Way within Future Development Areas & Dry SWM Pond” was
selected as the preferred alternative.

The existing drain south of Wellington Road is decommissioned, and the south roadside ditch
profile is modified to convey major flows from the low point westward to the Longwoods Road
Culvert. Future development areas (excluding approved Draft-Plans along Martin Road) will
incorporate urban right-of-way (ROW) to convey minor and major flows. Flows from the future
development areas will be conveyed by proposed storm sewers along Wellington Street and
Martin Road to a regional dry SWM pond located on development lands east of Martin Road
prior to discharge to the ravine. The proposed SWM pond, in conjunction with oil-grit separators
(OGSs) located at ater treatment

n dress existing

Funding for implementation of works associated with future development will be provided
through the development process, and improvements to existing stormwater system would be
provided by Stormwater Reserve Funds to be established by the Municipality.

This alternative addresses key issues related to capacity and accessibility. While higher
disruption and construction impacts to Wellington Street and Martin Road are anticipated over
the other alternatives, this option could align with planned roadwork improvements and is
consistent with the Municipality’s intention to ensure new development meets the urban ROW
standard.

Longwoods Road Culvert

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Longwoods Road Culvert:

Alternative 1: Do Nothing
Alternative 2: Semi-Urban Right of Way within Future Development Areas

Alternative 3: Urban Right of Way within Future Development Area & Dry SWM Pond

) Stantec
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Alternative 3 “Urban Right of Way within Future Development Area & Dry SWM Pond” was
selected as the preferred alternative.

Urban ROWSs within the future development area incorporates SWM control measures to allow
for development to proceed with minimal impact to the ravine or existing properties. A
proposed dry SWM pond and OGS provides the required stormwater treatment and quantity
control.

The existing concrete box culvert beneath Longwoods Road is replaced with a new outlet which
must be lowered to accommodate the proposed upstream sewers.

Improvements to the Longwoods Road north roadside ditch will mitigate flooding on
commercial property. Funding for implementation of works associated with new development
to be provided through development process, and improvements to existing stormwater system
will be funded by Stormwater Reserve Funds to be established by the Municipality.

This alternative addresses key issues related to post-development impacts. While this option is
considered a higher cost alternative, it is consistent with the Municipality’s intention to ensure
new development meets the urban ROW standard.

atives w dev ddiess the probleém and opportunity
woa@ds Co e | Proper

Alternative 1: Do Nothing

Longwoods Com

The following stor
statement relating

Alternative 2: Control All Stormwater On-Site
Alternative 3: Dry SWM Pond
Alternative 3 “Dry SWM Pond” was selected as the preferred alternative.

Flows from the Longwoods Road roadside ditches are conveyed through the development
lands through a drainage easement. Quality and quantity controls are provided by proposed
OGSs within the future development area, and a dry SWM pond located within the
development lands or potentially within the existing buffer lands (Special Policy Area #8) subject
to approval/acquisition of land from the current landowner and municipal approval to address
current SPA designation/development constraints. Flows are conveyed from the dry SWM pond
to the Springer Road Drain outfall location by a proposed pipe located within a drainage
easement south of the Tower Heights Subdivision. Funding for implementation of works
associated with new development to be provided through the development process, and
improvements to the existing stormwater system will be funded by Stormwater Reserve Funds to
be established by the Municipality.
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This alternative addresses stormwater runoff from the future development lands, with less
potential for aggravating existing high groundwater levels within the adjacent Tower Heights
subdivision, as well as providing the opportunity for incorporating flows from the Springer Road
Drain catchment area.

Harris Road Culvert

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Harris Road Culvert:

Alternative 1: Do Nothing
Alternative 2A: Urban Right of Way & Dry SWM Ponds within Future Development Areas

Alternative 2B: Urban Right of Way & Dry SWM Ponds within Future Development Areas
(Alternate Alignment)

Alternative 3A: Semi-Urban Right of Way within Future Development Areas

Alternative Way withimFuture s (Alternate
Alignment)
Alternative 2A “Urk WM in Fu elopment Areas” was

selected as the pré

Urban ROWSs within the future development areas incorporate SWM control measures to allow
for development to proceed with minimal impact to the ravine or existing properties. Proposed
dry SWM ponds and OGSs provide the required stormwater treatment and quantity control.
Flows will be directed to the existing ravine outlet via proposed storm sewers constructed within
drainage easements. Funding for implementation of works associated with new development to
be provided through development process, and improvements to the existing stormwater
system will be funded by Stormwater Reserve Funds to be established by the Municipality.

The Harris Road culvert is lowered to accommodate the proposed upstream storm sewers. With
exception of minor roadworks to accommodate storm sewer installation, no significant
alterations to road cross-sections would be undertaken.

This alternative addresses capacity issues in the existing system and addresses stormwater
servicing for the future development areas with less impact to existing residences (tree removal,
road reconstruction), and is consistent with the Municipality’s intention to ensure new
development meets the urban ROW standard.
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Thompson Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Thompson Municipal Drain:

Alternative 1: Do Nothing

Alternative 2: Abandon Municipal Drain & Realign Storm Sewer

Alternative 3: Proposed Storm Sewer

Alternative 4: Proposed Storm Sewer with Wellington Street Branch
Alternative 3 “Proposed Storm Sewer” was selected as the preferred alternative.

The proposed storm sewer provides an outlet for the existing roadside ditches along Wellington
Street to limit ponding depths in front of Our Lady of Lourdes school property. The storm sewer
along Victoria Street is replaced with a new storm sewer within the right of way, and a portion of
sewer currently draining to the Davis Street system is connected to proposed Victoria Street
sewer to alleviate ipapaeis,on the adjaeent Forsyth . [ [ ments would be
provided by Storm

This alternative ad( i though fronting properties

will experience temp [ i i [ rivate property will
be mitigated by alg ithi i nveyance
capacity.

Consultation during the Public Information Centre and subsequent comments received
expressed concern over the preservation of trees along the Victoria Street streetscape. The
urban right of way proposed for Victoria Street has the benefit of preserving a greater amount of
trees than would a semi-urban right of way. During detailed design, however, it is recommended
that a Tree Preservation Plan be completed to document and assess any impact on existing
trees along the right of way, and to identify appropriate mitigation measures for any trees
requiring removal.

Forsythe Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Forsythe Municipal Drain:

Alternative 1: Do Nothing
Alternative 2: Improve Minor System
Alternative 3: Improve Minor System and Divert Prince Albert Street System

T
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Alternative 2 “Improve Minor System” was selected as the preferred alternative.

A new storm sewer with sufficient capacity to convey the 100-year peak discharge would be
constructed from the York Street low point south of Wellington Street to a new outfall to the
Thames River. Segments of pipe located on private property are decommissioned, and the
identified sections are replaced. Funding for improvements would be provided by Stormwater
Reserve Funds to be established by the Municipality. This alternative also includes the option to
divert flows to the Thompson Drain outfall should over capacity of sewer along Longwoods Road
become a concern.

Although segments of the existing storm sewer remain over capacity, the proposed sewer
upgrades address areas of identified and anticipated ponding, mitigates risks to safety and
property, minimizes impacts to residents during construction, and can be implemented at a
lower cost.

Longwoods Road Storm Sewer #1 and #2

This storm sewer is located on a County Road and does not collect runoff from a significant

external drainage area. There are no reported issues in relation to this system. If the existing minor
system has insuffici j
any surcharges to
extremely disrupti
would not be warr
developed for this
to regular maintenance procedures.

Springer Road Storm Sewer

This system was recently reconstructed with an urban road cross section and municipal storm
sewers. Since the system appears to be functioning well with no reported issues, and any
surcharges from the minor system can be conveyed safely to the existing ravine by the existing
major system, no alternatives have been developed for this catchment area, and the existing
infrastructure will be maintained according to regular maintenance procedures.

Pleasant Street Culvert

Runoff from most of this catchment is conveyed as overland flow to the existing outfall. Since
there appears to be little risk of local flooding caused by local storm drainage, no alternatives
have been developed for this catchment area, and the existing infrastructure will be maintained
according to regular maintenance procedures.

Blosdale Court Storm Sewer

Since this newer system was designed in accordance with typical urban drainage practices,
and local ponding depths are below Middlesex Centre design standards, no alternatives have

[ QN
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been developed for this catchment area, and the existing infrastructure will be maintained
according to regular maintenance procedures.

An overview of the preferred alternatives is included in Figure E.2 appended to the Executive
Summary.

Capital Program Tables and Class EA Schedule Summary

This Master Plan has been completed in accordance with Approach 2 under the MEA Class EA
approach for Master Plans which satisfied Phase 1 and 2 of the planning process. Accordingly,
this document provides information to support any future studies or investigations in relation to
each of the preferred solutions identified within the Master Plan.

Projects identified as part of the Master Plan are outlined in Table E.1, along with their respective
Class EA schedule. In determining the proposed Class EA schedule for each project,
recommendations are provided based on the anticipated magnitude of the preferred
alternatives environmental impact, and input received by stakeholders as part of the
consultation process. For drainage areas where development may occur and stormwater works
are required on development lands (i.e., dry SWM pond, OGS) with no additional land
acquisition or perc i le A activities as
the SWM facilities & e Planning Act.

Upon completion ¢
Il Order requests a o | i i ifi edule A, A, and B projects are
pre-approved and may proceed to design and construction subject to approval by Council.
During subsequent design and construction, proposed alignments and locations of infrastructure
may be refined as necessary, but within the general context of the project as defined in this
Master Plan.

The Notice of Completion of this Master Plan is issued on the basis of the identification of the
following projects and Class EA schedules.

Table E.1 Projects, Class EA Schedule, and Estimated Costs

Project/Drainage Area Preferrgd Class EA Schedule Estimated Cost!
Alternative
Prior Municipal Drain Alternative 3A Schedule A $430,620
Mill Street Development Alternative 2 Schedule A $134,960
Storm Sewer
Hog Back Close Storm Alternative 1 Not applicable Not Applicable
Sewer

[ §
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Project/Drainage Area

Preferred
Alternative

Class EA Schedule

Estimated Cost!

Tower Heights Storm Sewer

Alternative 1

Not applicable

Not Applicable

Springer Road Municipal Alternative 2 Schedule B $35,000
Drain

Cummings Municipal Drain | Alternative 2 Schedule A $1,338,020
Longwoods Road Culvert Alternative 3 Schedule A $275,600
Longwoods Commercial Alternative 3A Schedule A $719,335
Lands

Harris Road Culvert Alternative 2A Schedule B $689,362
Thompson Municipal Drain | Alternative 3 Schedule B $1,121,859
Forsythe Municipal Drain Alternative 2 Schedule B $830,310

Longwoods Road Storm Do Nothing Not applicable Not applicable
Sewer #1
Longwoods Road Storm Do Nothing Not applicable Not applicable

Sewer #2

Springer Road Stor

Pleasant Street Cu

Blosdale Court Sto

Not applicable

Not applicable

Not applicable

1 Cost estimates are considered Class 4, and consistent with ASTME 2516-06 accuracy ranges are
subject to +20% to +30%, and -10% to -20%. Estimates do not include engineering, or additional
costs such as dewatering, etc.
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Team Response and Commitment to Environmental Requirements
Delaware Community Settlement Area Stormwater Master Plan

Aboriginal Consultation Tracer

Name and Contact
Information

Notice of

Commencement

(September 10,
2014)

Response/Follow-Up

Notice of PIC 1
(September 21,
2015)

Response/Follow-Up

Notice of Completion
(February 8, 2016)

Response/Follow-Up

Moravian of the Thames

Chief Greg Peters

Justin Logan

14670 School House Line, RR#3
Thamesville, ON NOP 2KO

Delivered by Canada Post

Letter mail

Delivered by Canada
Post Letter Mall

Follow-up email was sent to Chief Peters and Justin Logan
on November 9th, 2015 with PIC presentation materials.

Delivered by Canada Post
Letter Mail

No response received.

Chippewas of the Thames
Chief Joe Miskokomon

Ms. Fallon Burch/Mary Alikakos
320 Chippewa Rd.

Muncey, ON NOL 1Y1

Delivered by Canada Post

Letter mail

Jan 28, 2015 email response letter. Community
would like to receive Master Plan for review and any
additional environmental documentation.

Delivered by Canada
Post Letter Mail

M. Alikakos attended PIC, and requested a copy of
material presented, which was sent via email on October
9th, Letter response was received on October 15, stating
that due to the proximity of Delaware to lands subject to
the Longwoods Treaty (1820), and its location within lands
subject to the Big Bear Creek Additions to Reserve land
selection area, the community has expressed a high value
of interest; direct consultation will be conducted at the next
stages of the study.

A meeting was held on January 28t, 2015. Stantec staff
informed Mary A. that the Master Plan has been
completed, and that she would be receiving the Noftice of
Completion soon. A digital copy of the document can be
provided, if needed.

Delivered by Canada Post
Letter Mail

No response received.

Munsee-Delaware Nation Chief
Roger Thomas

Glen Forrest

290 Jubilee Rd.

Muncey, ON NOL 1Y1

Delivered by Canada Post

Letter mail

Delivered by Canada
Post Letter Mall

Follow-up call on November 9"-Message was left with Band
Manager Glen Forrest, and presentation material was sent
via email.

Delivered by Canada Post
Letter Mail

No response received.

Oneida Nation of the Thames
Chief Sheri Doxtator

Cherilyn Hill

2212 EiIm Ave.

Southwold, ON NOL 2G0

Delivered by Canada Post

Letter mail

Delivered by Canada
Post Letter Mail

Follow-up phone call on November 9th 2015 to confirm that
community did not require further consultation. Presentation
material was forwarded via to Chief's Assistant Cherilyn Hill.

Delivered by Canada Post
Letter Mail

No response received.

Bkejwanong Territory (Walpole
Island)

Chief Dan Miskokomon

Dr. Dean Jacobs

Delivered by Canada Post

Letter mail

Delivered by Canada
Post Letter mail

Follow-up email was sent to Chief Miskokomon, Jared
Macbeth, and Dean Jacobs on November 9th, 2015 with
PIC presentation materials.

Delivered by Canada Post
Letter Mail

No response received.
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Aboriginal Consultation Tracer

Caldwell First Nations
Chief Louise Hillier

Delivered by Canada Post
Letter mail

Delivered by Canada
Post Letter mail

Follow-up email was sent to Chief Hillier on Novemeber 9th,
2015with PIC presentation materials.

Delivered by Canada Post
Letter Mail

Chief Hillier responded via email on February 21,
2016 requesting copy of the Executive Summary,
which was provided via email on February 23, 2016.

Chippewas of Kettle and Stony
Point First Nation

Thomas Bressette, Suzanne
Bressetfte

6247 Indian Lane, Forest ON
NON 1J0

Delivered by Canada Post
Letter mail

Delivered by Canada
Post Letter Mall

Letter received November 19t, 2015: Acknowledgement of
Study Commencement. The Community does not require
that we engage in consultation regarding the Delaware
Master Plan project; however, the Community would like to
be informed of any changes in scope and/or amendments
fo the project that may impact their Traditional Territory. The
Community welcomes any additional consultation requests.

Consultant Response: No response required. We will
continue to provide information and encourage input from
the Community throughout the project.

Delivered by Canada Post
Letter Mail

No response received.

Southern First Nations Secretariat
Ms. Jolene Whiteye

22361 Austin Line

Bothwell, ON NOP1CO

Delivered by Canada Post
Letter mail

Correspondence received during previous projects
has indicated that project information should be
sent to the individual Chiefs under this council, and
that this council does not review individual projects.
The project feam will continue to include the
Southern First Nations Secretariat in future project
correspondence.

Delivered by Canada
Post Letter Mall

Delivered by Canada Post
Letter Mail

No response received.

Ministry of the Environment
Ms. Wendy Comet

Ms. Ashley Johnson

135 St Clair Ave W - 3rd Floor
Toronto, ON M4P 1V5

Delivered by Canada Post
Letter mail

Delivered by Canada
Post Letter Mall

Delivered by Canada Post
Letter Mail

No response received.

Ministry of Aboriginal Affairs
Lands & Trust Services
Consultation and
Accommodation Unit

Delivered by Canada Post
Letter mail

May 26, 2015 - Letter response providing information
on First Nations Communities (2) that may have
claims impacted by project and additional
communifies (2) that may be interested based on
proximity to project study area. All four communities
have already been engaged.

Delivered by Canada
Post Letter Mail

Delivered by Canada Post
Letter Mail

No response received.
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Executive Summary

Introduction

The existing storm drainage infrastructure in the Community of Delaware, located within the
Municipality of Middlesex Centre (Municipality), was designed and constructed on a site-by-site
basis as development occurred, without the benefit of an overall stormwater management
strategy. This has resulted in a fragmented drainage system that does not efficiently service the
existing community, and which has limited capacity to service future growth.

The Municipality has completed a Municipal Class Environmental Assessment (EA) following the
Master Plan approach to identify necessary storm drainage system improvements to better
service the existing community and to provide a drainage servicing strategy to accommodate
future growth and development within Delaware.

Master Plan and Public Consultation

The intent of the Master Servicing Plan is to address public, review agency, and First Nation
community’s requirements and concerns and to ensure all possible alternatives and
opportunities are fairly assessed and reviewed in a public forum before being finalized and
carried forward for implementation.

The Master Servicing Plan is being undertaken in accordance with the Master Planning
requirements of the MEA Municipal Class Environmental Assessment (October 2000, as amended
in 2007 and 2011). Master Plans are not subject to requests from the public, agencies or First
Nations communities for a Minster’s Order (Part Il Order). However, individual projects identified
within a Class EA process can be subject to a Part Il Order. As such, the Master Plan can be
implemented following Council approval.

The first step in the Municipal Class Environmental Assessment process is to identify the problem
or opportunity that has led to the undertaking of the Master Plan. The Problem and Opportunity
statement for the Delaware Community Settlement Area Stormwater Master Plan is as follows:

“Historically, there has not been a comprehensive master drainage plan for the entire Delaware
Community Settlement Area. Consequently, the existing storm drainage infrastructure within the
community was designed and constructed on a site-by-site basis as development occurred,
without the benefit of an overall storm management strategy. This has resulted in a fragmented
drainage system that does not efficiently service the existing community, and which has limited
capacity to service future growth.

A comprehensive stormwater master plan must be developed for the Community to identify
necessary storm drainage system improvements to better service the existing community, and to
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provide a drainage servicing strategy to accommodate future growth and development. The
proposed servicing plan will identify the stormwater infrastructure required to mitigate the
possibility of flooding and erosion, provide adequate stormwater treatment, and protect
downstream aquatic habitat. The proposed stormwater management strategy will be the
optimum solution that balances the following responsibilities:

e Provides adequate drainage servicing and stormwater treatment;
e Protects the natural environment;

e Reduces negative impacts on affected landowners; and

¢ Minimizes stormwater servicing costs.

Furthermore, a funding strategy will be developed to verify that implementation of the proposed
Master Plan is feasible. Any other relevant responsibilities identified through the Class EA process
will also be integrated into the proposed stormwater servicing strategy.”

Consultation with members of the community involved the publication of the Notice of
Commencement, an online public survey which was also published in local newspapers and
hand-delivered to the entire community of Delaware, and a Public Information Centre (PIC). The
Notice of PIC was published in two consecutive editions of the Banner and Londoner
newspapers; additionally, all property owners who may potentially be impacted by the
proposed alternatives were directly mailed invitations to the PIC. All information presented at the
PIC was made available on the Municipality of Middlesex Centre website, and residents were
encouraged to submit comments using the comment sheets provided. Consultation with a local
landowner/developer was also undertaken to address concerns over preferred alternatives
presented at the PIC, and modifications were made to allow flexibility in the location of SWM
facilities servicing future developments, and to ensure that proper coordination of servicing is
made during the development application process.

All project notices were mailed directly fo potentially interested Aboriginal Communities, and
follow-up communication was made to ensure that they had appropriate opportunities to
review project information and provide comment. An Aboriginal Communications Log was
completed for this project to document the communication process.

Several government agencies identified as potentially having interest in the project were added
to the contact list and sent all project documentation. An Agency Communications Log was
completed for this project to document the communication process. Portions of the study area
are regulated by both the Upper Thames River Conservation Authority (UTRCA), and Lower
Thames Valley Conservation Authority (LTVCA), and as such they were identified as important
stakeholders throughout the project. All information presented at the PIC was forwarded to the
representatives of the LTVCA and UTRCA. Subsequently, comments were received from both
agencies that were addressed throughout the Master Plan document, and documented in the
Agency Communications Log.
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General Setting

The study area includes the Community Settlement of Delaware within the Municipality of
Middlesex Centre, a lower tier municipality within Middlesex County. Based on the existing storm
drainage infrastructure, which consists of municipal drains and municipal storm sewers, the study
area was broken down into catchment areas as shown in Figure E.1.

Figure E.1 Study Area

The Community of Delaware is comprised of mainly residential land use, with areas of
Commercial and Employment land uses primarily along Longwoods Road. Although the maijority
of the study area is comprised of built-out residential development, several areas of potential
future development were identified based on Municipality of Middlesex Centre Official Plan
Schedule A-4 land use designations in order to address and incorporate the future need for
stormwater servicing into the stormwater servicing strategy.
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Review of Existing Infrastructure

A review of the existing drainage conditions was completed, and the study area was broken
down info catchment areas based on the available drawings provided by the Municipality of
Middlesex Centre, municipal drainage reports, topographic mapping and site visit observations.
Locations of existing or potential surface ponding were idenftified using sewer design sheets,
information provided by the Municipality, as well as collected by public response to the online
survey. Please note — the exact nature and causes of the flooding reported on the online survey
are unknown; though some reports were likely related to high groundwater levels resulting in
increased use of residential sump pumps.

Alternative Solutions

As part of the Class EA planning process, reasonable and feasible alternative solutions to the
Phase 1 problem opportunity statement are identified and described in Phase 2. The magnitude
of the net positive and negative effects of each alternative solution are identified and
evaluated. Study objectives were also developed to incorporate applicable design criteria in
order to identify the preferred alternative to address the key issues identified for each of the
existing drainage systems. The following provides a summary of the alternative solutions and
preferred solution for each drainage area.

Prior Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to Prior Municipal Drain:

Alternative 1: Do Nothing

Alternative 2: Replace Minor System, Provide Urban Road Cross Section, & Abandon
Municipal Drain

Alternative 3A: Improve Roadside Ditches, Provide 100-Year Storm Outlet & Abandon
Municipal Drain

Alternative 3B: Improve Roadside Ditches, Provide 100-Year Storm Outlet & Abandon
Municipal Drain (Alternate Outlet Alignment)

Alternative 3A “Improve Roadside Ditches, Provide 100-Year Storm Outlet & Abandon Municipal
Drain” was selected as the preferred alternative.

This alternative addresses existing capacity issues by improving roadside ditches in order to
convey all flows that exceed the capacity of the minor system. The roadside ditches will also
provide water quality treatment which would not be provided by minor system improvements. A
storm sewer with sufficient capacity to convey the 100-year peak flows is constructed from the
Millcreek Lane/Yorkdale Street intersection to the existing outlet in order to provide a major
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system outlet (a portion of the outlet was recently replaced as a result of failure). Although there
may be minor disruption to fronting properties during implementation of ditch improvements
and the new storm sewer, this option can be implemented at a lower cost with less impact to
affected roads. Funding for improvements would be provided by Stormwater Reserve Funds to
be established by the Municipality.

Mill Street Development Storm Sewer

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Mill Street Development Storm Sewer:

Alternative 1: Do Nothing
Alternative 2: Improve Major System
Alternative 3: Improve Minor System
Alternative 2 “Improve Major System” was selected as the preferred alternative.

This alternative addresses existing ponding issues at the east end of Atkinson Court by regrading
the overland flow route to improve drainage. Capacity issues caused by future development
are addressed by providing on-site SWM controls (quality and quantity), and a ditch-inlet
catchbasin is installed to address rear-yard flooding. Minor ponding may sfill occur at the
eastern end of Atkinson Court, but it will be below Municipal standards and unlikely to threaten
safety or property. Funding for improvements would be provided by Stormwater Reserve Funds
to be established by the Municipality.

Hog Back Close Storm Sewer

The following stormwater alternatives were developed to address the problem opportunity
statement relating to the Hog Back Close Storm Sewer:

Alternative 1: Do Nothing
Alternative 2. Replace Existing Storm Sewer
Alternative 3: Improve Major System
Alternative 1 “Do Nothing"” was selected as the preferred alternative.

Although the existing storm sewer is over capacity to convey peak flows, the system is
functioning sufficiently, and any ponding likely to occur will be below Municipal standards and
unlikely to threaten safety or property. The existing conditions do not warrant the construction
impacts and cost associated with the other alternatives.
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Tower Heights Storm Sewer

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Tower Heights Storm Sewer:

Alternative 1: Do Nothing
Alternative 2. Replace Storm Sewer & Modify Road Profiles
Alternative 1 “Do Nothing"” was selected as the preferred alternative.

Although the existing storm sewer is over capacity to convey peak flows, the existing conditions
do not warrant the construction impacts and cost associated with replacement. Concerns have
been received from residents regarding excessive reliance on sump pumps, however, these
issues are primarily related to high groundwater levels, and may not be sufficiently addressed by
SWM improvements. The costs and property impacts associated with replacing the over-
capacity system are not warranted by existing SWM concerns.

Springer Road Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Springer Road Municipal Drain:

Alternative 1: Do Nothing
Alternative 2. Abandon Municipal Drain & Negotiate Drainage Easement

Alternative 3. Abandon Municipal Drain, Replace Existing Storm Sewer & Negotiate
Drainage Easement

Alternative 2 "Abandon Municipal Drain & Negotiate Drainage Easement” was selected as the
preferred alternative.

Although the existing storm sewer is over capacity, ponding is not likely to cause risk to safety or
property. Ensuring that the existing overland flow route does not become obstructed further, by
means of the drainage easement, mitigates the potential for ponding during storm events. The
existing conditions do not warrant the construction impacts and costs associated with
replacement of the storm sewer. Funding for improvements would be provided by Stormwater
Reserve Funds to be established by the Municipality.

Cummings Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Cummings Municipal Drain:
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Alternative 1: Do Nothing
Alternative 2: Urban Right of Way within Future Development Areas & Dry SWM Pond
Alternative 3A: Semi-Urban Right of Way within Future Development Areas

Alternative 3B: Semi-Urban Right of Way within Future Development Areas (Alternate
Outlet)

Alternative 2 "“Urban Right of Way within Future Development Areas & Dry SWM Pond” was
selected as the preferred alternative.

The existing drain south of Wellington Road is decommissioned, and the south roadside ditch
profile is modified to convey major flows from the low point westward to the Longwoods Road
Culvert. Future development areas (excluding approved Draft-Plans along Martin Road) will
incorporate urban right-of-way (ROW) to convey minor and major flows. Flows from the future
development areas will be conveyed by proposed storm sewers along Wellington Street and
Martin Road to a regional dry SWM pond located on development lands east of Martin Road
prior to discharge to the ravine. The proposed SWM pond, in conjunction with oil-grit separators
(OGSs) located at each of the development lands, provides the required stormwater freatment
and quantity control.

The proposed storm sewer along Wellington Street would be extended to address existing
surface ponding at the Wellington Street low point.

Funding for implementation of works associated with future development will be provided
through the development process, and improvements to existing stormwater system would be
provided by Stormwater Reserve Funds to be established by the Municipality.

This alternative addresses key issues related to capacity and accessibility. While higher
disruption and construction impacts to Wellington Street and Martin Road are anticipated over
the other alternatives, this option could align with planned roadwork improvements and is
consistent with the Municipality’s intention to ensure new development meets the urban ROW
standard.

Longwoods Road Culvert

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Longwoods Road Culvert:

Alternative 1: Do Nothing
Alternative 2: Semi-Urban Right of Way within Future Development Areas

Alternative 3: Urban Right of Way within Future Development Area & Dry SWM Pond
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Alternative 3 "Urban Right of Way within Future Development Area & Dry SWM Pond” was
selected as the preferred alternative.

Urban ROWSs within the future development area incorporates SWM control measures to allow
for development to proceed with minimal impact to the ravine or existing properties. A
proposed dry SWM pond and OGS provides the required stormwater freatment and quantity
control.

The existing concrete box culvert beneath Longwoods Road is replaced with a new outlet which
must be lowered to accommodate the proposed upstream sewers.

Improvements to the Longwoods Road north roadside ditch will mitigate flooding on
commercial property. Funding for implementation of works associated with new development
to be provided through development process, and improvements to existing stormwater system
will be funded by Stormwater Reserve Funds to be established by the Municipality.

This alternative addresses key issues related to post-development impacts. While this option is
considered a higher cost alternative, it is consistent with the Municipality’s intention to ensure
new development meets the urban ROW standard.

Longwoods Commercial Lands

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Longwoods Commercial Property:

Alternative 1: Do Nothing
Alternative 2: Control All Stormwater On-Site
Alternative 3: Dry SWM Pond
Alternative 3 “Dry SWM Pond" was selected as the preferred alternative.

Flows from the Longwoods Road roadside ditches are conveyed through the development
lands through a drainage easement. Quality and quantity controls are provided by proposed
OGSs within the future development area, and a dry SWM pond located within the
development lands or potentially within the existing buffer lands (Special Policy Area #8) subject
to approval/acquisition of land from the current landowner and municipal approval to address
current SPA designation/development constraints. Flows are conveyed from the dry SWM pond
to the Springer Road Drain outfall location by a proposed pipe located within a drainage
easement south of the Tower Heights Subdivision. Funding for implementation of works
associated with new development to be provided through the development process, and
improvements to the existing stormwater system will be funded by Stormwater Reserve Funds to
be established by the Municipality.
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This alternative addresses stormwater runoff from the future development lands, with less
potential for aggravating existing high groundwater levels within the adjacent Tower Heights
subdivision, as well as providing the opportunity for incorporating flows from the Springer Road
Drain catchment area.

Harris Road Culvert

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Harris Road Culvert:

Alternative 1: Do Nothing
Alternative 2A: Urban Right of Way & Dry SWM Ponds within Future Development Areas

Alternative 2B: Urban Right of Way & Dry SWM Ponds within Future Development Areas
(Alternate Alignment)

Alternative 3A: Semi-Urban Right of Way within Future Development Areas

Alternative 3B: Semi-Urban Right of Way within Future Development Areas (Alternate
Alighment)

Alternative 2A “Urban Right of Way & Dry SWM Ponds within Future Development Areas” was
selected as the preferred alternative.

Urban ROWSs within the future development areas incorporate SWM control measures to allow
for development to proceed with minimal impact to the ravine or existing properties. Proposed
dry SWM ponds and OGSs provide the required stormwater freatment and quantity control.
Flows will be directed to the existing ravine outlet via proposed storm sewers constructed within
drainage easements. Funding for implementation of works associated with new development to
be provided through development process, and improvements to the existing stormwater
system will be funded by Stormwater Reserve Funds to be established by the Municipality.

The Harris Road culvert is lowered to accommodate the proposed upstream storm sewers. With
exception of minor roadworks to accommodate storm sewer installation, no significant
alterations to road cross-sections would be undertaken.

This alternative addresses capacity issues in the existing system and addresses stormwater
servicing for the future development areas with less impact to existing residences (tree removal,
road reconstruction), and is consistent with the Municipality’s intentfion to ensure new
development meets the urban ROW standard.
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Thompson Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Thompson Municipal Drain:

Alternative 1: Do Nothing

Alternative 2. Abandon Municipal Drain & Realign Storm Sewer

Alternative 3. Proposed Storm Sewer

Alternative 4: Proposed Storm Sewer with Wellington Street Branch
Alternative 3 "Proposed Storm Sewer” was selected as the preferred alternative.

The proposed storm sewer provides an outlet for the existing roadside ditches along Wellington
Street to limit ponding depths in front of Our Lady of Lourdes school property. The storm sewer
along Victoria Street is replaced with a new storm sewer within the right of way, and a portion of
sewer currently draining fo the Davis Street system is connected to proposed Victoria Street
sewer to alleviate impacts on the adjacent Forsythe System. Funding for improvements would be
provided by Stormwater Reserve Funds to be established by the Municipality.

This alternative addresses existing capacity and ponding issues, and although fronting properties
will experience temporary disruption during construction, future impacts to private property will
be mitigated by aligning the sewer within the right of way, and increasing conveyance
capacity.

Consultation during the Public Information Centre and subsequent comments received
expressed concern over the preservation of trees along the Victoria Street streetscape. The
urban right of way proposed for Victoria Street has the benefit of preserving a greater amount of
trees than would a semi-urban right of way. During detailed design, however, it is recommended
that a Tree Preservation Plan be completed to document and assess any impact on existing
frees along the right of way, and to identify appropriate mitigation measures for any frees
requiring removal.

Forsythe Municipal Drain

The following stormwater alternatives were developed to address the problem and opportunity
statement relating to the Forsythe Municipal Drain:

Alternative 1: Do Nothing
Alternative 2: Improve Minor System

Alternative 3: Improve Minor System and Divert Prince Albert Street System
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Alternative 2 “Improve Minor System” was selected as the preferred alternative.

A new storm sewer with sufficient capacity to convey the 100-year peak discharge would be
constructed from the York Street low point south of Wellington Street to a new outfall to the
Thames River. Segments of pipe located on private property are decommissioned, and the
identified sections are replaced. Funding for improvements would be provided by Stormwater
Reserve Funds to be established by the Municipality. This alternative also includes the option to
divert flows to the Thompson Drain outfall should over capacity of sewer along Longwoods Road
become a concern.

Although segments of the existing storm sewer remain over capacity, the proposed sewer
upgrades address areas of identified and anticipated ponding, mitigates risks to safety and
property, minimizes impacts to residents during construction, and can be implemented at a
lower cost.

Longwoods Road Storm Sewer #1 and #2

This storm sewer is located on a County Road and does not collect runoff from a significant
external drainage area. There are no reported issues in relation fo this system. If the existing minor
system has insufficient capacity, the major system appears to be capable of safely conveying
any surcharges to the Thames River. Moreover, any reconstruction of this system would be
extremely disruptive to local businesses, residents and traffic. The extensive costs and disruption
would not be warranted by the existing drainage operations; thus, no alternatives were
developed for this catchment area, and the existing infrastructure will be maintained according
to regular maintenance procedures.

Springer Road Storm Sewer

This system was recently reconstructed with an urban road cross section and municipal storm
sewers. Since the system appears to be functioning well with no reported issues, and any
surcharges from the minor system can be conveyed safely to the existing ravine by the existing
maijor system, no alternatives have been developed for this catchment area, and the existing
infrastructure will be maintained according fo regular maintenance procedures.

Pleasant Street Culvert

Runoff from most of this catchment is conveyed as overland flow to the existing outfall. Since
there appears to be little risk of local flooding caused by local storm drainage, no alternatives
have been developed for this catchment area, and the existing infrastructure will be maintained
according to regular maintenance procedures.

Blosdale Court Storm Sewer

Since this newer system was designed in accordance with typical urban drainage practices,
and local ponding depths are below Middlesex Centre design standards, no alternatives have
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been developed for this catchment area, and the existing infrastructure will be maintained
according to regular maintenance procedures.

An overview of the preferred alternatives is included in Figure E.2 appended to the Executive
Summary.

Capital Program Tables and Class EA Schedule Summary

This Master Plan has been completed in accordance with Approach 2 under the MEA Class EA
approach for Master Plans which satisfied Phase 1 and 2 of the planning process. Accordingly,
this document provides information to support any future studies or investigations in relatfion to
each of the preferred solutions identified within the Master Plan.

Projects identified as part of the Master Plan are outlined in Table E.1, along with their respective
Class EA schedule. In determining the proposed Class EA schedule for each project,
recommendations are provided based on the anticipated magnitude of the preferred
alternatives environmental impact, and input received by stakeholders as part of the
consultation process. For drainage areas where development may occur and stormwater works
are required on development lands (i.e., dry SWM pond, OGS) with no additional land
acquisition or perceived impact on the environment, works are noted as Schedule A activities as
the SWM facilities and related appurtenances will be addressed as part of the Planning Act.

Upon completion of the Master Plan and subject to the 30-day review period (assuming no Part
Il Order requests are made for individual projects identified), Schedule A, A+, and B projects are
pre-approved and may proceed to design and construction subject to approval by Council.
During subsequent design and construction, proposed alignments and locations of infrastructure
may be refined as necessary, but within the general context of the project as defined in this
Master Plan.

The Notice of Completion of this Master Plan is issued on the basis of the identification of the
following projects and Class EA schedules.

Table E.1 Projects, Class EA Schedule, and Estimated Costs

Project/Drainage Area Preferrgd Class EA Schedule Estimated Cost?
Alternative
Prior Municipal Drain Alternative 3A Schedule A $430,620
Mill Street Development Alternative 2 Schedule A $134,960
Storm Sewer
Hog Back Close Storm Alternative 1 Not applicable Not Applicable
Sewer
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Project/Drainage Area Preferrgd Class EA Schedule Estimated Cost!
Alternative

Tower Heights Storm Sewer Alternative 1 Not applicable Not Applicable
Springer Road Municipal Alternative 2 Schedule B $35,000
Drain

Cummings Municipal Drain Alternative 2 Schedule A $1,338,020
Longwoods Road Culvert Alternative 3 Schedule A $275,600
Longwoods Commercial Alternatfive 3A Schedule A $719,335
Lands

Harris Road Culvert Alternative 2A Schedule B $689,362
Thompson Municipal Drain | Alternative 3 Schedule B $1,121,859
Forsythe Municipal Drain Alternative 2 Schedule B $830,310

Longwoods Road Storm Do Nothing Not applicable Not applicable
Sewer #1

Longwoods Road Storm Do Nothing Not applicable Not applicable
Sewer #2

Springer Road Storm Sewer | Do Nothing Not applicable Not applicable
Pleasant Street Culvert Do Nothing Not applicable Not applicable
Blosdale Court Storm Sewer | Do Nothing Not applicable Not applicable

1 Cost estimates are considered Class 4, and consistent with ASTME 2516-06 accuracy ranges are
subject to +20% to +30%, and -10% to -20%. Estimates do not include engineering, or additional
costs such as dewatering, etc.

jm v:\01655\active\ 165630021 delaware master plan and ea\planning\class ea\report\final
doc\sb_165630021_draft_master_plan_report_no_gd_jan_11_2015.docx

1.13




SWM_PreferredAlternativeOverview.mxd

V:\01655\active\165630021 Delaware Master Plan and EA\design\drawing\GIS\Data\Figures_AB\Delaware.

Revised: 2015-11-26 By: kbuchanan

4750000

4751000

4752000

466000

467000

D
s WG

Longwoods Road
Storm Sewer #1 ).

Pleasant ;ﬁ:‘
Street &
Culvert g
Q
AN STREE,
—

Mill Street
Development
Storm Sewer

€y,

STRE
NG,

O

Forsythe
Drain

A

ey
Storm Sewer,
XY

N
N
? AXN

Longwoods Road

Storm Sewer #2

Thompson
Drain

\
Harris Road \
Culvert
' %
E
\ 2
o
! %
o \
Voo
\
1 )
Cummings
Drain
\ o

Longwoods
Road
Culvert

Blosdale
Y
b Y

Tower Heights
Storm

Road Drain

pO
WLER w°

Longwoods
Commercial

0 50 100 200

e

466000

467000

4752000

4751000

4750000

Legend

. Catchbasin/Manhole
Outfall
Existing Oil/Grit Separator (OGS)
Proposed Oil/Grit Separator (OGS)
—— Existing Storm Sewer

o o >

Proposed Storm Sewer (2-Year Capacity)
Calculated Design Flow > Pipe Capacity
Proposed Storm Sewer (100-Year Capacity)
Roadside Ditch

JE —

Existing Culvert

= Existing Ravine

Watercourse (Permanent)
Watercourse (Intermittent)

Proposed Dry SWM Pond (Approximate Location)
Proposed Regrading

Proposed Drainage Easement
Proposed Urban R.O.W.

Proposed Semi-Urban R.O.W.
Proposed Drainage Boundary
Proposed Interior Drainage Boundary
Existing School

Potential Future Development

Future Development Serviced by Planned SWM
Infiltration Measures

aas a| [HEO] |

1:8,000

NORTH
MIDDLESEX THAMES
CENTRE
MIDDLESEX
CENTRE
LONDON
STRATHROY-
CARADOC D
KEY MAP i

Notes
1. Coordinate System: NAD 1983 UTM Zone 17N

2. Base features produced under license with the Ontario Ministry of
Natural Resources © Queen's Printer for Ontario, 2013.

November 2015
165630021

Client/Project
Municipality of Middlesex Centre

Delaware Community Seftlement Area
Stormwater Master Plan

Figure No.

E.2

Title

Delaware SWM EA
Overview of Preferred Alternatives


sbergman
Rectangle

sbergman
Rectangle


DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Glossary

Stormwater

Stormwater Management
(SWM)

Storm Drainage System

Minor System

Major System

Road Right of Way
(ROW)/Cross Section

Rain, melted snow, or any other form of precipitation that has
come info contact with the ground or any other surface. This
water seeps into the ground, is absorbed by vegetation,
evaporates, or runs off the land into storm sewers, streams, or
lakes.

The management of preciptation as it interacts with municipal
infrastructure (roads and storm drains) before ultimately being
absorbed into the soil or discharged to a receiving water body.

A system for receiving, conveying and controlling discharges in
response to precipitation and snowmelt. Systems consist of
ditches, culverts, swales, roadways, curbs and gutters,
cafchbasins, manholes, pipes, detention ponds, etc.

The storm drainage system which is designed to eliminate or
minimize inconveniences or disruption of activity as a result of
runoff from the more frequent, less infense storms. The minor
system usually includes street gutters, storm sewers, and
catchbasins. Design of a minor system is based on a storm
frequency of 1in 2 years.

The storm drainage system in which water will flow in a major
storm when the capacity of the minor system is exceeded. The
major system includes many features such as streets, curb and
guftter systems, swales, and major drainage channels. Design of
a major system is based on a storm frequency of 1in 100 years.

The configuration of the roadway. Urban ROWs typically include
curbs and storm sewers, whereas rural ROWs contain roadside
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Lot Level/On-Site SWM
Controls

End-Of-Pipe SWM Controls

Conveyance

Outlet/Outfall

Municipal Drains

ditches. Semi-urban ROWs may contain ditches and/or storm
sewers, but generally exclude curbs.

Measures that address stormwater before it exits a site and
enters the storm sewer system. These controls can include
reduced lot grading, redirection of downspouts, and other site-
design considerations such as porous concrete.

Multi-purpose stormwater management facilities (SWMFs) which
address objectives relating to water quality, erosion control, and
peak flow control. SWMFs include wet/dry ponds, wetlands,
oil/grit separators, etc.

The movement of stormwater by means of storm sewers, ditches,
swales, roads, etc.

The points at which stormwater discharges from a storm sewer or
other conveyance system, usually into a creek, stream, or river.

Storm drainage systems which were typically constructed to
service rural or agricultural lands but may be present within
existing residential areas. Under Ontario’s Drainage Act, funding
for the maintenance of Municipal Drains is provided by the
benefiting property owners.
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Introduction
February 1, 2016

The Municipality of Middlesex Cenfre retained Stantec Consulting Lid. (Stantec) to complete a
Municipal Class Environmental Assessment (Class EA) following the Master Plan Approach 2 to
develop a servicing strategy and conceptual design for the implementation of stormwater
management measures for the Community Settlement area of Delaware.

The existing storm drainage infrastructure within the Community of Delaware was designed and
constructed on a site-by-site basis as development occurred, without the benefit of an overall
stormwater management strategy. This has resulted in a fragmented drainage system that does
not efficiently service the existing community, and which has limited capacity to service future
growth.

The Stormwater Master Plan has been developed according to the Municipal Class
Environmental Assessment Process (MCEA October 2000 as amended in 2007, 2011, and 2015) to
identify necessary storm drainage system improvements to better service the existing
community, and to provide a drainage servicing strategy fo accommodate future growth and
development within Delaware.

11 STUDY AREA

The study area includes the Community Settlement of Delaware within the Municipality of
Middlesex Centre, a lower tier municipality within Middlesex County. Based on the existing storm
drainage infrastructure, which consists of municipal drains and municipal storm sewers, the study
area was broken down into catchment areas as shown in Figure 1.1.

The Community of Delaware is comprised of mainly residential land use, with areas of
commercial and employment land uses primarily along Longwoods Road. Though the majority
of the study area is comprised of built-out residential development, several areas of potential
future development were identified based on Municipality of Middlesex Centre Official Plan
Schedule A-4 Land Use designations in order to address and incorporate the future need for
stormwater servicing into the stormwater servicing strategy.

1.2 PROJECT SCOPE AND OBJECTIVES

The intent of this Master Plan is to identify and address public, review agency, and Aboriginal
Community comments and concerns, and to ensure that all possible alternatives and
opportunities are fairly assessed and reviewed in a public forum before being finalized and
carried forward for implementation. The scope of work being completed as part of this Master
Plan includes:

e Background review and identification of key issues;
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Introduction
February 1, 2016

Natfural Environment Review;

¢ Technical review of existing drainage conditions and catchment areas;

e |dentification and evaluation of alternatives based on a set of criteria that address key
issues, as well as the social, natural, technical, and economic environmental factors;

¢ Development of a Stormwater Management Master Plan to outline a drainage servicing
strategy based on the preferred alternatives;

e Public, Aboriginal Community, agency, and stakeholder consultation; and

e Preparation and Filing of a Master Plan document.

The objective of the Master Plan (MP) is to identify necessary stormwater drainage system
improvements to better service the existing community, and to provide a stormwater servicing
strategy to accommodate future growth and development. The MP will identify the stormwater
infrastructure required to mitigate the possibility of flooding and erosion, provide adequate
stormwater treatment, and protect against impacts to the downstream receiving water systems.
The MP will contain the stormwater servicing strategy that best balances the following
responsibilities:

e Provides adequate drainage servicing and stormwater treatment for existing and future
development areas;

e Protects the natural environment;

e Reduces negative impacts on affected properties; and

¢ Minimizes stormwater servicing costs.

Furthermore, a funding strategy has been recommended to verify that implementation of the
proposed MP is feasible. Any other relevant responsibilities identified through the Class EA
process will also be infegrated into the MP.
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February 1, 2016

13 REPORT FORMAT

This MP document provides the context in which the Class EA process was carried out and
documents the rationale leading to the preferred stormwater MP, and includes the following:

e An overview of the Class EA and Master Plan process;

¢ The public consultation plan followed throughout the project, documenting all points of
contact with the public, agencies, Aboriginal Communities, and other stakeholders;

e Identfification and description of the problem and opportunities;

¢ Overview of applicable planning and policy documents;

e An overview of the existing drainage infrastructure;

e An overview of the existing natural and social environment conditions;

¢ Identfification, development, and evaluation of alternative solutions;

e A description of the preferred solutions, making up the preferred stormwater MP;

e Recommendations for implementation;

¢ Recommended mitigation and compensation measures based on the general scope of
the proposed works.
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Municipal Class Environmental Assessment Process
February 1, 2016

All municipalities in Ontario, including the Municipality of Middlesex Cenftre, are subject to the
provisions of the Environmental Assessment Act (EA Act) and its requirements to prepare an
Environmental Assessment (EA) for applicable public works projects. The Ontario Municipal
Engineers Association (MEA) “Municipal Class Environmental Assessment” document (October
2000 as amended in 2007, 2011, and 2015) provides municipalities with a five-phase planning
procedure approved under the EA Act to plan and undertake all municipal infrastructure
projects in a manner that protects the environment as defined in the Act.

Key components of the EA planning process include:

e Consultation with potentially interested parties early and throughout the process;
¢ Consideration for a reasonable range of alternative solutions;

e Systematic evaluation of alternatives;

e Clear and transparent documentation; and

e Traceable decision-making

2.1 TYPES OF PROJECTS

The MEA Class EA document provides a framework by which projects are classified as Schedule
“A”, A+", “B", or "C". Classification of a project is based on a variety of factors including the
general complexity of the project and level of investigation required, and the potential impacts
on the natural and social environment that may occur. It is the responsibility of the proponent to
identify the appropriate schedule for a given project, and to review the applicability of the
chosen schedule at various stages throughout the project. Each of the schedules requires a
different level of documentation and review to satisfy the requirements of the Class EA, and thus
comply with the EA Act as noted below.

Schedule “A” projects are limited in scale, have minimal adverse impacts on the natural and
social environments, and include the majority of municipal sewage, stormwater management,
water operations, and maintenance activities. These projects are pre-approved and may be
implemented without following the procedures outlined in the Class EA planning process.
Examples of Schedule “A” projects include watermain and sewer extensions where all such
facilities are located within the Municipal road allowance or an existing utility corridor. As such,
these projects are pre-approved and subsequently do notf require any further planning and
public consultation.

Schedule “A+” projects are similarly pre-approved under the Municipal Class EA, but require that
potentially affected parties be notified prior to implementation. The public has a right to
comment to municipal officials or their council on the project; however, considering that the
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projects are pre-approved, there is no appeal process to the Minister of the Environment and
Climate Change on these projects (Part Il Order Requests as discussed in Section 2.4).

Schedule “B” projects have the potential for some adverse environmental and social effects.
The proponent is required to undertake a screening process involving mandatory contact with
potentially affected members of the public, Aboriginal Communities, and relevant review
agencies to ensure that they are aware of the project and that their concerns are addressed.

Schedule “B” projects require that Phases 1 and 2 of the Municipal Class EA planning process be
followed and a Project File report be prepared and submitted for a mandatory 30-day review by
the public, agencies, and Aboriginal Communities. If all comments or concerns received within
this 30-day review period can be addressed, the proponent may proceed to project
implementation (Phase 5). If concerns are raised that cannot be resolved, then the Part | Order
procedure may be invoked.

Schedule “C” projects have the potential for significant environmental impacts and must follow
the full planning and documentation procedures specified in the Class EA document (Phase 1 to
4). An Environmental Study Report (ESR) must be prepared and filed for review by the public,
review agencies and Aboriginal communities. If concerns are raised that cannot be resolved,
then the Part Il Order procedure may be invoked. Projects generally include the construction of
new facilities and major expansions to existing facilities.

2.2 5-PHASE PLANNING PROCESS

Figure 2.1 illustrates the process followed in the planning and design of projects covered by a
Municipal Class EA. The figure incorporates steps considered essential for compliance with the
requirements of the EA Act discussed below.

Phase 1 Identify the problem (deficiency) or opportunity, which may include public
consultation to confirm/review the problem or opportunity.

Phase 2 Identify a reasonable range of alternative solutions to address the problem or
opportunity. This Phase also includes an inventory of the natural environment in
order to identify potential mitigation measures, and to assist in the evaluation of
alternatives in terms of the identified evaluation criteria. A preferred solution is
chosen based on the results of the evaluation and taking into account input from
the public, review agencies, and Aboriginal Communities. It is at this point that
the appropriate Schedule (B or C) is chosen for the undertaking. If Schedule B is
chosen, the process and decisions are then documented in a Project File.
Schedule C projects proceed through the following additional phases.

Phase 3 (For Schedule “C” projects only) Examine the alternative methods for
implementing the preferred solution, which typically involve design alternatives.
More detailed inventory of the natural, social, economic, and technical
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environment is undertaken in order to assess the impacts of the alternative
designs, in an attempt to minimize negative effects and maximize positive effects.

Phase 4 (For Schedule “C” projects only) Document the Class EA Process followed in an
Environmental Study Report (ESR), which includes a summary of the rationale and
the planning, design, and consultation process followed for the project and make
the documentation available for consideration by the public, review agencies,
Aboriginal Communities, and the public through a mandatory 30-day review
period.

Phase 5 Complete contract drawings and documents, and proceed to construction and
operation with monitoring to ensure adherence to environmental provisions and
commitments.

The Municipal Class EA process and associated documentation serves as a public statement of
the decision making process followed by municipalities for the planning and implementation of
necessary infrastructure.
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2.3 MASTER PLAN APPROACH

The stormwater servicing strategy is being undertaken in accordance with the Master Plan
requirements found within the MEA Municipal Class Environmental Assessment document. This
approach was developed to recognize the benefits of considering a group of related projects,
or an overall system —in this case stormwater management — prior to addressing individual
projects or areas.

Master Plans are long-range plans undertaken to create a framework for future projects that
form part of an integrated system. The projects identified within Master Plans are typically
distributed geographically throughout the study area, and are intended to be implemented
over an extended period of time based on project triggers including required maintenance,
available funding, efc.

The scope and complexity of Master Plans varies significantly. The MEA document emphasizes
the need to customize the planning process to fit the needs of the undertaking, and offers four
general approaches that address Master Plans of varying complexity. This Master Plan is
following Approach 2, which involves the completion of a Master Plan document at the
conclusion of Phases 1 and 2, fulfiling the requirements for Schedule B projects. Any project
identified within the Master Plan as a Schedule ‘C' undertaking would be subject to the
completion of Phases 3 and 4, including the preparation and filing of an ESR for public review
prior to implementation.

2.4 CHANGING THE PROJECT STATUS - “PART Il ORDER”

The planning process as outlined above encourages the identification and resolution of
concerns throughout the project, and it is the obligation of the proponent to adequately
address concerns raised by the public, Aboriginal Communities, and/or agencies. If an
interested party feels as though their concerns have not been adequately addressed, and that
the proposed undertaking needs to be subject to a more in-depth planning process, a request
for a Part Il Order may be submitted. Under the provisions of Section 16 of the Environmental
Assessment Act (EAA) the Minister or delegate may require a proponent to comply with Part Il of
the EAA by completfing an Individual EA before proceeding to implementation; the Minister may
also deny the request, and/or impose condifions on the proposed undertaking.

According to Section A.2.8, a Part Il Order request:

e  Must be made in writing to the Minister of the Environment and Climate Change or
delegate, with a copy to the proponent;

¢ Must be made upon the completion of the planning process (after a Notice of
Completion is issued, outlining the public review period) so that all potential
environmental impacts and impact management measures are understood;
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¢ Must not be made for the sole purpose of delaying, stopping, or frustrating the planning
and implementation of a project subject to the Class Environmental Assessment process;

¢ Must focus on potential environmental effects of the project, the class environmental
assessment process, and not on decisions made outside the class environmental
assessment process (for example, land use planning decisions made under the Planning
Act orissues related to municipal funding of projects);

e Must not raise issues that are not related to the project; and

e Should be withdrawn promptly by the requester if the proponent has satisfied the
concerns of the requester.

It is the proponent’s responsibility to provide several opportunities for public, Aboriginal
Community, and agency review and input, as well as that of the public, Aboriginal Community,
and agency to bring their concerns to the attention of the proponent early in the planning
process. Every reasonable effort must be made by the proponent to address the concerns
brought forward. If concerns have not been addressed upon the issuance of a Notice of
Completion, any member of the public, Aboriginal Community or agency can submit a request
with the following information to the Minister of the Environment and Climate Change or
delegate within the 30-day public review period as outlined in the Notice (requests submitted
after this time may not be considered):

e The project name and proponent;

e Environmental impacts of the project and their significance;

e The adequacy of the planning process;

¢ The availability of other alternatives to the project (where appropriate as some projects
may not have any alternative);

¢ The adequacy of the public consultation program and the opportunities for public
participation;

e The involvement of the requester in the planning of the project;

¢ The nature of the specific concerns which remain unresolved;

e Details of any discussions held between the requester and the proponent;

o The benefits of requiring the proponent to undertake a higher level of assessment (e.g.
an individual environmental assessment); and

e Any otherimportant matters considered relevant.

More information on submitting a Part Il Order request can be found in Section A.2.8 of the MEA
Municipal Class EA document.

Consultation with potentially affected persons is a vital part of the EA process, both in the
collection of background information used to identify key issues, and in the development of the
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preferred solutions to best address all stakeholders’ concerns while satisfying the
Problem/Opportunity statement for the particular project. At the outset of the project, a
stakeholder list was developed which included government agencies, conservation authorities,
and Aboriginal Communities, to which all project noftification was sent. The contact list has been
included in Appendix Al.

In addition to the standard points of contact including the Notice of Commencement
(Appendix A2), and the Notice of Public Information Centre (Appendix A4), an additional public
survey was developed using the online service Survey Monkey® to obtain specific information on
residents’ existing stormwater drainage issues and concerns. The results were reviewed and
addressed where feasible in the development of alternative solutions. A copy of the survey and
a report detailing the 134 responses are included in Appendix A3.

The following chart documents the various points of contact throughout the project, the means
of dissemination, and the stakeholder groups to which each notification was sent.

Table 3.1 Stakeholder Consultation

Point of Contact Date and method of dissemination

Notice of Commencement (Appendix A2) Published in the Middlesex Banner
Newspaper, Wednesday, January 14th, 2015

Published in the Londoner Newspaper on
Thursday January 15th, 2015, and posted on
their website from January 9th-17t, 2015,

Published on the Municipality of Middlesex
Centre website starting January 9th, 2015

Mailed via Canada Post to all stakeholders
identified on the project contact list on
January 15t, 2015.

Notice of Study Update, and online public Published in the Middlesex Banner
survey (Appendix A3) Newspaper on July 29, 2015.

Published in the Londoner Newspaper on
July 30, 2015.

Published on the Middlesex Centre website
starting July 30th, 2015.

Notice of Study Update, and hard copies of
the online survey was hand delivered to all

jm v:\01655\active\ 165630021 delaware master plan and ea\planning\class ea\report\final
doc\sb_165630021_draft_master_plan_report_no_gd_jan_11_2015.docx 37



DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Public Consultation Plan
February 1, 2016

residents within the Delaware Community
Settlement areq, and copies were left at the
Delaware Community Library, and
Delaware Community Centre.

Public Information Centre, Delaware October 8h, 2015, 4:30-6:30pm (open house
Community Centre (Appendix A4) format)

3.1 ABORIGINAL CONSULTATION

At the outset of the project, a search was conducted using the Aboriginal Treaty Information
System administered by Aboriginal Affairs and Northern Development to identify any active or
closed land claims in and around the study area (included in Appendix Aé). Based on this
information, proximity to the study area, known interests, and communication from the Ministry of
Aboriginal Affairs, a list of seven (7) potentially interested Aboriginal Communities was compiled
and included:

o Chippewas of the Thames;
e Oneida Nation of the Thames;
e Munsee-Delaware Nation;
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e Delaware Nation (Moravian of the Thames);
e Bkejwanong Territory (Walpole Island);

e Caldwell First Nation; and

e Chippewas of Ketftle and Stony Point.

All project notices were mailed directly fo these communities, and follow-up communication
was made to ensure that they had appropriate opportunities to review project information and
provide comment. A table documenting all communication is included in Appendix Aé.

3.2 AGENCY CONSULTATION

At the outset of the project, several government agencies identified as potentially having
interest in the project were added to the contact list found in Appendix A1, and sent all project
documentation. All communication with agencies are included in a table found in Appendix A7.

Portions of the study area are also regulated by both the Upper Thames River Conservation
Authority (UTRCA), and Lower Thames Valley Conservation Authority (LTVCA), and as such they
were identified as important stakeholders throughout the project. In response fo the Notice of
Commencement, UTRCA provided information relating to regulation limits, terrestrial and
aqguatic Species at Risk (SAR), and Source Protection areas, which were incorporated into the
Nafural Environment Review (NER) found in Section 5.2 of this document and used in the
evaluation of alternative solutions. UTRCA also provided Section 3.5.2 — Policies for Stormwater
management and Erosion and Sediment Control measures within the UTRCA’s Environmentall
Planning Policy Manual and their Stormwater Management Policy Guidelines which were
consulted throughout the development and evaluation of alternative solutions.

All information presented at the Public Information Centre was forwarded to the representatives
of the LTVCA and UTRCA. Subsequently, comments were received from both agencies that
were addressed throughout the Master Plan document. All agency comments and responses
have been documented in a table found in Appendix A7.

3.3 PUBLIC INFORMATION CENTRE, AND CONSULTATION WITH
RESIDENTS, LANDOWNERS, AND DEVELOPERS

As outlined in Table 3.1 above, consultation with members of the community involved the
publication of the Notice of Commencement (Appendix A2), an online public survey which was
also published in local newspapers and hand-delivered to the entire community of Delaware
(A3), and a Public Information Centre (PIC) held at the Delaware Community Centre on
October 8h, 2015 (Appendix A4). The Notice of PIC was published in two consecutive editions of
the Banner and Londoner newspapers; additionally, all property owners who may potentially be
impacted by the proposed alternatives were directly mailed invitations to the PIC (Appendix
Al).

Information presented at the PIC included:
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e An overview of the Master Plan Municipal Class EA process;

e Definitions of key terms;

e The Problem Statement and Key Issues by drainage area;

e An overview of the Existing Conditions (Natural Environment, Land Use, and Drainage);
¢ The alternatives considered for each drainage areq;

e Evaluation criteria and summary of the evaluation process; and

e An overview of the funding implications.

All information presented at the PIC was made available on the Municipality of Middlesex
Centre website, and residents were encouraged to submit comments using the comment sheets
provided. All comments received subsequent to the PIC, along with how they were addressed in
the Master Plan are documented in a table found in Appendix A5.
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4.1 PROBLEM STATEMENT

The first step in the Class EA process is to identify the problem or opportunity that has led to the
undertaking of the Master Plan. The Problem and Opportunity statement for the Delaware
Community Settlement Area Stormwater Master Plan is as follows:

Historically, there has not been a comprehensive master drainage plan for the entire Delaware
Community Settlement Area. Consequently, the existing storm drainage infrastructure within the
community was designed and constructed on a site-by-site basis as development occurred,
without the benefit of an overall storm management strategy. This has resulted in a fragmented
drainage system that does not efficiently service the existing community, and which has limited
capacity to service future growth.

A comprehensive stormwater Master Plan must be developed for the Community to identify
necessary storm drainage system improvements to better service the existing community, and to
provide a drainage servicing strategy to accommodate future growth and development. The
proposed servicing plan will identify the stormwater infrastructure required to mitigate the
possibility of flooding and erosion, provide adequate stormwater treatment, and protect
downstream aquatic habitat. The proposed stormwater MP will contain the optimum solutions
that balance the following responsibilities:

e Provides adequate drainage servicing and stormwater treatment;
e Protects the natural environment;

e Reduces negative impacts on affected properties; and

e Minimizes stormwater servicing costs.

Furthermore, a funding strategy will be developed to verify that implementation of the proposed
Master Plan is feasible. Any other relevant responsibilities identified through the Class EA process
will also be integrated into the proposed stormwater MP.
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5.1 POLICY AND PLANNING REVIEW

A review was completed of relevant policy and planning documents and a summary is
provided below.

The Provincial Policy Statement (PPS) is the complimentary policy document to the Planning Act
(2005), issued under Section 3 pf the Act, and sets a policy foundation for regulating the
development and use of land. If provides direction on matters of provincial interest and supports
the enhancement of the quality of life for all citizens of Ontario. Consistency with the Provincial
Policy Statement shall be considered during the development and evaluation of alternative
solutions.

Five general principles are established in the PPS that are further elaborated on in a detailed set
of policies that generally address the following matters:

¢ Building Strong Healthy Communities (PPS Section 1);
e Wise Use and Management of Resources (PPS Section 2);

e Protecting Public Health and Safety (PPS Section 3).

The preferred alternatives and supporting recommendations will meet the objectives of the PPS
by providing for infrastructure that is appropriate to address projected needs, protects the
natural environment, and protects public health and safety.

The Municipality of Middlesex Cenftre is a lower-tier municipality within Middlesex County. The
Middlesex County Official Plan provides a broad policy framework, and deals with issues of
Provincial and County wide interest, with which local municipal Official Plans must conform.

The County of Middlesex is currently undertaking a five-year review of their Official Plan. The
current Official Plan outlines policies for Growth Management which recognizes the need to
provide some growth in each local municipality. A hierarchy has been established to provide
environmentally responsible growth to avoid conflict with natural features and hazards and the
agricultural community. The majority of growth shall be directed to the designated settlement
areas. Community Areas (such as Delaware) shall demonstrate the potential to accommodate
future growth through population projections, must currently serve a community function and
must demonstrate the potential to provide a level of service necessary to support future growth
through a master servicing component of a Settlement Capability Report and/or completion of
an Environmental Assessment. The goal of the Official Plan is that future development within
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settlement areas proceed on the basis of full municipal services. Partial services may be
permitted on an interim basis where proper justification is provided.

The Middlesex County Official Plan states that local official plans shall encourage stormwater
management practices that minimize stormwater volumes and contaminant loads.

5.1.3.1 Schedule A-4 - Land Use

As shown on Schedule A-4 (Figure 5.1 below)of the Middlesex Centre Official Plan, the Delaware
Community Settlement Area is primarily designated as residential. A settflement commercial area
is located along the north of Longwoods Road, with a small area along the south of Longwoods
Road, and a small area along Gideon Drive north of Wellington Street. Settlement employment
areas surround the commercial area on the north and south sides of Longwoods Road, a village
centre is present to the west of the settlement boundary in the area of Longwoods Road at York
Street and Gideon Drive, with parks and recreation designations at the western end of
Longwoods Road, north of Young Street between York Street and Thames Street.

In addition, there are four Special Policy Areas within the study area (SPA# 3, 5, 8, and 10) and
one adjacent to the seftlement boundary (SPA #4). These SPAs are subject to the specific
guidelines for future development as set out in OP Section 11.

SPA #3 restricts developments utilizing private on-site sepftic systems to those lands located on
the existing right of ways (Harris Road, Martin Road, and Wellington Street), and development of
interior lands will only be permitted once municipal sewage servicing has been established.
Development must also ensure that the lands are graded to control stormwater run-off quality
and quantity, confirming that the creation of lots will not prejudice future stormwater
management efforts of the area.

SPA #4 located adjacent to the settflement boundary, includes provision for development on
municipal water services.

SPA #5 includes provisions for the development of lands subject to a noise impact assessment.

SPA#8 reserves these lands within 38.1 meftres from the Seftlement Boundary as a buffer between
residential uses and the adjacent agricultural uses. Development on these lands is not currently
permitted. Information suggests that the previous agricultural uses (orchard) have ceased and
that the current landowner may seek relief from the provisions on this land to permit potential
future development.

SPA#10 was the subject of Official Plan Amendment (OPA) No. 32, which was adopted by
Council February 18th, 2015. The OPA permits use of this land for Settlement Commercial
purposes, and prevents the following uses on the southwest portion previously identified as buffer
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lands: gas bars, car washes, public garages, motor vehicle sales establishments, motor vehicle
service establishments, or drive-thru facilities.
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5.1.3.2 Section 9.3 Municipal Infrastructure and Services Policies

Section 9.3.1 outlines Municipal Infrastructure and Services Policies for Settlement Areas and
states that:
¢ Primary municipal services in the Municipality are water supply, sewage disposal and
stormwater management;
o Currently, three settlement areas (Arva, llderton and Komoka/Kilworth) are generally
serviced by municipal sanitary sewer systems;
¢ Six of the eleven settlement areas (including Delaware) are on full municipal water
services;
e Future development within seftlement areas are to proceed on the basis of full municipal
services, with partial services potentially being permitted on an interim basis;
e The Municipality will undertake the preparation of Community Storm Water Management
Studies in the settlement areas where appropriate and necessary.

The settlement area is made up of, but not limited to, Community Residential (CR1/CR2),
Highway Commercial (C2), Light Industrial (M1), Open Space (OS) and Existing Use (EU) zones
shown on Map U-5 of Zoning By-Law 2005-005 (Figure 5.2).
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There are two holding provisions on lands in Delaware. Holding provision h-1 states that the
removal of a holding symbol is conditional upon a subdivision agreement being entered into
with the Corporation for the affected lands, including but not limited to the requirements for the
development to be connected to a public water supply system and public sanitary sewer
system. The holding provision h-3 requires the completion of a noise impact analysis for the
subject lands in conjunction with the site plan process.

Regulation 4.17 states that no permanent buildings or structures shall be erected or used:

e 7.5 m from top-of-bank of a municipal drain having a width of less than 4.5m from top-of-
bank to top-of-bank;

e Closerthan 18.5m (61 ft) from the top-of-bank of a municipal drain having the width of
between 4.5 m (15 ft) and 7.5 m (25 ft) from top-of-bank to top- of-bank;

e Closer than 30.5 m (100 ft) from the top-of-bank of a municipal drain whichis 7.5 m (25 ft)
or more from top-of-bank to top-of-bank;

e Closer than 7.5 m (25 ft) from the centreline of a municipal tile drain.

The urban design guidelines outline that Delaware has a population of approximately 1,590
people and is located in close proximity to Highway 402. The majority of development has
occurred in the western portion of the village with a large amount of undeveloped land to the
east of Victoria Street. Delaware has two elementary schools, a community centre and library,
and a fire station. The commercial areas are car oriented due to the lack of sidewalks. Housing is
made up of predominately one and two storey single-detached homes.

The Design Guidelines provide direction for new development in the Municipality and are to be
considered when infill, subdivision, employment, institutional and commercial development is
proposed. For the purpose of this study, Section 4.8 provides direction for Landscape Treatment
Stormwater Management Ponds associated with new residential neighbhourhoods and non-
residential development in settlement areas which are intended to support a naturalized
appearance that will blend them into the landscape. Wet ponds are preferred. The following
are basic principles for the landscape design treatment of stormwater management facilities:

¢ SWM areas will be designed as open, aesthetic amenities, allowing for accessibility and
for enhancing the visual quality of the natural landscape;

e Trees, shrubs and grasses will be native and thrive in wetland, marsh and flood fringe
areas;

o  Walkways or boardwalks will be constructed to allow users to observe the marsh areaq;

e Where erosion control measures are required, the soft technique of bioengineering will
be employed; and
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¢ SWM areas will be integrated with natural heritage features, where possible.

The Municipality has prepared a Site Plan Manual to ensure that development proposals are in
keeping with municipal policies, by-laws, guidelines and standards. Site Plan approval allows the
Municipality and other agencies to review the overall site design, impacts to surrounding lands,
widening of roads, grading and site drainage and more.

A series of drawings/plans are required to make a ‘complete’ site plan submission. Site Servicing
Requirements for Site Plan Submission include:

e Existing and proposed grade elevations;

e Existing services location, size and depth of cover over watermain and sewer inverts for
storm and sanitary services;

o Statement if existing services are to be used; and

¢ MOECC requirements.

Specifically related to Storm Drainage Systems, drawings must show catch basin locations,
direction of surface drainage flow, drainage piping locations, private drain connection,
drainage swales, flows from adjacent properties, weeping files, drywell system and retention
systems, sediment and erosion control measures, and stormwater management measure for
water quality and quantity conftrols.

Section 4 of the Municipality’s Infrastructure Design Standards contains specific engineering and
construction guidelines related to the stormwater drainage system, as well as information on
infrastructure easements (Section 4.17). Design Standards shall be followed during detailed
design and implementation of improvements identified within this Master Plan, including
maximum ponding depths of 300mm, and 450mm for landscaped areas.

5.2 EXISTING CONDITIONS — NATURAL ENVIRONMENT REVIEW

As part of the Municipal Class EA process, A Natural Environment Review (NER) was prepared to
characterize the significance and sensitivity of the natural features in the study area, identify
potential environmental effects and recommend appropriate measures in order to avoid or
minimize potential negative impacts on the surrounding environment.

For the purposes of this Master Plan, the NER was prepared through a desktop review of
available federal and provincial databases, and is infended to provide a general framework for
future projects. Prior to construction, field investigation may be required to confirm the presence
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of Species at Risk (SAR) or Significant Wildlife Habitat, and if proposed works may endanger SAR

habitat or Significant Wildlife Habitat, a permit will be required under the Species at Risk
Act/Endangered Species Act.

The following were used as primary data sources for this report:

. Natural Heritage Information Centre (NHIC) Biodiversity Explorer database (Ontario
Ministry of Natural Resources, 2010);

. Upper Thames River Conservation Authority Watershed Report Cards;

. Lower Thames Valley Conservation Authority Watershed Report Cards;

. Upper Thames River Source Protection Area Approved Updated Assessment Report;

. Lower Thames Valley Source Protection Area Approved Updated Assessment Report;

. Land Information Ontario; and

. Geology Ontario.

Fieldwork was not incorporated into the natural environment characterization. Species
information may be sufficiently updated at the time of project implementation. Fieldwork should
be planned and completed at the project onset through discussions with agency staff, subject
to the extent of work proposed.

5.2.3.1 Provincial Policy Statement (2014)

The wise use and management of the natural environment is recognized as a crucial
component of ensuring Ontario’s long-term prosperity, environmental health and social well-
being. Accordingly, the Provincial Policy Statement (PPS) provides direction for the long-term
protection, restoration and improvement of the diversity and connectivity of natural features,
the ecological function and biodiversity of natural systems, and the quality and quantity of
water at a watershed scale.

Policy 2.1 of the PPS (2014) provides direction for the protection of the natural heritage features,
while guidance in this regard is provided through the Natural Heritage Reference Manual
(Ministry of Natural Resources, 2010). The natural heritage features to be considered in
accordance with the PPS include:

. Significant wetlands (PSW) and significant coastal wetlands;
. Significant habitat of endangered and threatened species;
. Significant woodlands;

. Significant valleylands;

. Significant wildlife habitat;
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. Significant areas of natural and scientific interest (ANSIs); and
. Fish habitat.

In southern Ontario, development and site alteration is not permitted in significant habitat of
endangered and threatened species or fish habitat except in accordance with provincial and
federal requirements. Development and site alteration may be permitted on lands adjacent to
significant wetlands, coastal wetlands and the habitat of endangered and threatened species if
it is demonstrated that there will be no negative impacts on the natural features or the
ecological functions for which the area was identified.

Development is not permitted within, or on lands adjacent to, the other significant natural
heritage features unless the ecological function of these lands has been evaluated and it has
been demonstrated that no negative impacts on the natural heritage features or their
ecological function will occur.

The assessment, selection and implementation of any preferred alternatives should be consistent
with the context and direction provided by the policies in the PPS.

5.2.3.2 COUNTY OF MIDDLESEX OFFICIAL PLAN — NATURAL ENVIRONMENT POLICIES
(2.2.1 AND 3.4.1)

Middlesex County is an upper tier municipality. The County's Official Plan (OP) outlines broad
policies for the Natural System which includes Natural Hazards, Natural Environment Areas,
Natfural Heritage Features, and Groundwater Features. While the policies do not preclude
development in these areas, they are infended to protect them from adverse impacts of
development. Schedule ‘C’ of the OP maps significant woodlands, which have been identified
as such through the Middlesex Natural Heritage Study (MNHS - discussed below), as well as Areas
of Natural and Scienfific Interest (ANSI), identified for protection by the Ontario Ministry of Natural
Resources and Forestry. Schedule ‘C’ however, is not intended as a land-use schedule, and the
use of land within and contiguous to natural features shall proceed in accordance with the
underlying land use designations shown on Schedule ‘A’ (2.2.1.3 — Natural Systems Policies, pg. 2-
7). as well as those of the local Municipal OPs.

5.2.3.3 MUNICIPALITY OF MIDDLESEX CENTRE OFFICIAL PLAN — NATURAL ENVIRONMENT
POLICIES (SECTION 3)

The Municipality of Middlesex Cenftre is a lower-tier municipality within Middlesex County. Land
use, environmental, social and economic matters are guided by the Municipality's Official Plan
(OP).

The OP promotes the identification, conservation, and protection of significant natural features
and functions to prevent incompatible development and minimize potential impacts. The
natural features include Natural Environment Areas, which prohibit development and are
identified on Schedule A and A 2, as well as Greenland Features where development and site

jm v:\01655\active\ 165630021 delaware master plan and ea\planning\class ea\report\final
doc\sb_165630021_draft_master_plan_report_no_gd_jan_11_2015.docx 5 . 1 0



DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Existing Conditions
February 1, 2016

alteration may be permitted, subject to a Development Assessment Report (DAR) (as described
in Section 3.8 of the OP). According to the OP, ‘development’ includes the creation of a new
lot, a change in land use, or the construction of buildings and structures requiring approval
under the Planning Act, but does not include activities that create or maintain infrastructure
authorized under the Environmental Assessment process, works subject to the Drainage Act, or
conservation projects.

Natural Environment Areas include wetlands, significant habitat of Threatened and Endangered
species and floodplains. Greenland Features include significant woodlands as identified through
the MNHS. Any development or site alteration within or adjacent to a Greenland Feature, or
adjacent to a Natural Environment Area, may be permitted subject to the findings of a DAR. The
extent of ‘adjacent lands’ varies based on the type of feature, and is outlined in Figure1 of the
Middlesex Centre OP.

Natural Hazard Areas include floodplains, steep slopes, and other hazard lands identified by the
Conservation Authority Regulation, and are identified on Schedule C. New development is
generally prohibited in such areas to ensure there is no increased risk to life or property, either as
a result of or to the new development.

5.2.3.4 Species at Risk Act

The Species at Risk Act (SARA) identifies wildlife species considered to be at risk in Canada and
designates them as threatened, endangered, extirpated or of special concern. Species aft risk
are idenfified and assessed by the Committee on the Status of Endangered Wildlife in Canada
(COSEWIC), which is an independent committee of wildlife experts and scientists that makes
recommendations to the federal government regarding the status of wildlife species in Canada.

The purpose of SARA is to prevent wildlife species from being extirpated or becoming exfinct, to
provide for the recovery of wildlife species that are exfirpated, endangered or threatened as a
result of human activity and to manage species of special concern to prevent them from
becoming endangered or threatened.

The protection and conservation measures afforded by SARA apply to those species identified
on Schedule 1 of the Act. Other species identified by COSEWIC as species at risk that required
further assessment in accordance with current assessment criteria are identified on Schedule 2
(Endangered and Threatened) and Schedule 3 (Special Concern) of the Act. All listed
(Schedule 1) aguatic species and migratory birds in Canada are protected by SARA.
Remaining listed species (plants, mammals, reptiles, amphibians) are only protected where they
occur on federal lands (l.e. National Parks, First Nations Reserves).

Any activity affecting a listed species or its critical habitat requires the prior issuance of a permit
from the applicable agency, either Environment Canada or Department of Fisheries and
Oceans Canada (DFO). Permits may only be issued for scientific research relating to the
conservation of the species, where activities are required to benefit a species or to enhance its
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chances of survival or for incidental impacts. Efforts to avoid, reduce, or minimize impacts must
first be employed and activities will not be permitted if they would jeopardize the survival or
recovery of the species.

5.2.3.5 Endangered Species Act

Similar to SARA, the Endangered Species Act identifies wildlife species considered to be af risk in
Ontario and designates them as threatened, endangered, extirpated or of special concern.
Provincial species aft risk are identified and assessed by the Committee on the Status of Species
at Risk in Ontario (COSSARQO) which is a committee of wildlife experts and scientists, as well as
those who provide Aboriginal fraditional knowledge, that classify species according to their
degree of risk based on the best available scientific information, community knowledge and
aboriginal traditional knowledge. When COSSARO classifies a species at risk, that classification
applies throughout Ontario, unless otherwise noted.

The Endangered Species Act (2007) replaces the original (1971) to provide broader protection
for species at risk and their habitats, a sfronger commitment to recovery of species, greater
flexibility, increased fines and more effective enforcement, as well as greater accountability
through government reporting requirements.

The Endangered Species Act protects species at risk and their habitats by prohibiting anyone
from killing, harming, harassing or possessing profected species, as well as prohibiting any
damage or destruction to the habitat of species identified on the Species At Risk in Ontario
(SARQ) list. All species on the SARO list are provided with general habitat protections under the
Endangered Species Act, which protect areas that species depend on to carry out their life
processes, such as reproduction, rearing, hibernation, migration, or feeding.

A species added to the SARQO list is required to have a regulation approved by the Ministry of
Nafural Resources and Forestry (MNRF) within a set period of time to define species specific
habitat requirements, which identifies specific boundaries, areas, or features of an area where
the species lives, used to live or is believed to be capable of living. This ‘regulated habitat’
replaces the general habitat description once approved.

Any activity that may impact a protected species or its habitat requires the prior issuance of a
permit from the MNRF. Such permits may only be issued under certain circumstances, which are
limited fo activities required to protect human health and safety, activities that will assist in the
protection or recovery of the species, activities that will result in an overall benefit to the species
or activities that may provide significant social or economic benefit without jeopardizing the
survival or recovery of the species in Ontario.

Recent changes to the Endangered Species Act allow for specific infrastructure projects to
proceed without the prior issuance of a permit. For these activities the work must be registered
and certain rules and guidelines adhered to. Consultation with the ministry is recommended
prior to the works starting in order to ensure compliance with the Endangered Species Act.
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5.2.3.6 Conservation Authority Approval

Upper Thames River Conservation Authority and Lower Thames Valley Conservation Authority are
responsible for approval of development or site alteration within hazardous areas adjacent fo
shorelines, watercourses and wetlands within their respective geographical jurisdictions. These
areas, known as the “Regulation Limit”, are detailed in Ontario Regulation 157/06 and Ontario
Regulation 152/06: Regulation of Development, Interference with Wetlands and Alterations to
Shorelines and Watercourses, and its accompanying mapping. The purposes of these
regulations are to protect life and property from flooding, erosion and unstable slopes.

Regulated areas are further discussed in Section 5.20 and 5.28.
5.2.3.7 Summary of Policy Implications

This Master Plan process recognizes the objectives of the policies noted above and the
requirements of the individual agencies. The corresponding opportunities and constraints
established by these policies and supporting guidelines should be recognized and addressed
throughout the planning process, as well as through implementation, including the identification
of appropriate mitigation, restoration, and enhancement measures to offset potential negative
impacts. The intent of this review is to demonstrate how the proposed project complies with the
applicable policies noted above. As such, this approach is to recognize the objectives of the
policies noted above and the requirements of the individual agencies charged with their
implementation. This information will be considered during the establishment of the preferred
alternative and identification of appropriate mitigation, restoration and, where feasible,
enhancement opportunities.

5.2.4.1 Climate

Environment Canada'’s St. Thomas weather monitoring station is the closest station to the
Delaware Community Settlement Area with sufficient temperature, precipitation and other
weather data, (Environment Canada Station Climate ID 6137362). This climate station meets the
World Meteorological Organization (WMO) standards for temperature and precipitation.
Climate averages for the period 1971-2000 are outlined in Table 5.1 below (Environment
Canada, 2013).

Table 5.1 St. Thomas Climate Averages (1971-2000)

Climate Station ID 6137362 Value Month
Daily Average Highest Month 21.2°C July
Temperature Lowest Month -4.70 °C January
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Climate Station ID 6137362 Value Month
Average Monthly | Highest Month 94.8 mm September
Precipitation Lowest Month 37.3mm February
Total Annual Precipitation 993.0 mm -

5.2.4.2 Physiography

The Delaware study area is situated in two physiographic regions. The majority of the study area
is in the Caradoc Sand Plains and the London Annex. The western third of the study area is
considered spillway (Chapman & Putnam, 1984).

Figure 5.3 illustrates the physiographic regions for the study area.

5.2.4.3 Geology

The bedrock geology across the study area consists primarily of limestone, dolostone and shale
(the Hamilton Group), with a drift thickness typically greater than 20 metres. The surficial
geology is characterized by modern alluvial deposits (sand), generally in the lowland area and
deltaic deposits (gravel), in the upland area. The easternmost portion of the study area along
Longwoods Road consists of coarse-textured glaciolacustrine deposits. A small portion at the
southern limit of the study area conisists of fine-textured glaciolacustrine deposits (Ontario
Geological Survey, 2011).

Figure 5.4 illustrates the geology for the study area.

5.2.4.4 Soils

Brant, Fox and Caledon are the primary mixes of soil types found within the study area. The
Plains are a mix of loams with sandy loam being the dominant soil type. Fine sandy loam is also
predominant in this area. The Spillway region consists primarily of loam with a small area of silty
clay loam and another small area of loamy sand. These soil fypes range in drainage from well
to imperfect and rapid to imperfect. Historically the gravelly terraces along the Thames from
Delaware to London were characterized by orchards and market gardens (Chapman &
Putnam, 1984).

Figure 5.5 illustrates the soil types for the study area.
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5.2.45 Topography

The topography in the watershed is primarily level at approximately 230 — 240 metres above sea
level. A drop in elevation upwards of 30 metres occurs along the Thames River valley and north
east of Dingman Creek.

Figure 5.6 illustrates the fopography for the study area.

jm v:\01655\active\ 165630021 delaware master plan and ea\planning\class ea\report\final
doc\sb_165630021_draft_master_plan_report_no_gd_jan_11_2015.docx 5 . 1 5



V:\01655\active\165630021 Delaware Master Plan and EA\design\drawing\GIS\MXD\NER\ 165630017_NER_Fig4-1_Physiography.mxd

Revised: 2015-02-10 By: kbuchanan

465000

466000

467000 468000

4752000

ADELAIDE ROAD

4750000

e ———

S~

Spillway

L=
AN
R4
//,”::j\\\\l\ ,/E\
P ///\ \\\ \\/,
& P >~ / \
3 /
Z // \v' —
O ,/
o] / =
O
i ( )
g 4
\/-—* \/\/\ ’—/,,/ \_—— CO\)@
//”—/ N‘(\\\\\SO
4
/
/ A
/ - 2
III W\ %/’
/ WC\QEE\" %
/J )’O@ W ™
7 0, e & \ 2 «==t CARADOC SAND
/ Yy & \(0\3
/ "%g PLAINS AND
\ &
| L LONDON ANNEX
\ (@)
g A 2 Q
2 \, % (@)
: . = z
Bl )
] eT B
WELLINGTON STRE \ \
/ Q) 2
/ Z.
; 5 o
[} 9 /I’V b
! 7 AVENUE E ®
N\ < o
I > B
1 5 %\
| R PLACE 7%
| s
\ DS
GWO
PLEASANT STREET LON

Clay

Plain
EKFRID

CLAY PLAIN

Las
ARRRD *

qO3 L
a

Al \
NSX‘REe \
N \\
\NE\,\— \\
\
\
\
\
\
\\
\
\
\
1
1
/
/
//
/’//
SRR \ Sand
\N\k\—\P\ \ .
\ Plain
1
1
2 /
% /
™ 4
73 ,,/
(@) -7
4 ——
O -
\\\__—”””

e — e ——————
1:10,000

m

4752000

4751000

4750000

465000

466000

467000 468000

Background Information
D Settlement Boundary
Municipal Boundary
Conservation Authority Boundary
Physiography
Physiographic Region

Physiography Type
Clay Plain

Sand Plain

Spillway

NORTH
MIDDLESEX THAMES
CENTRE
MIDDLESEX

CENTRE

LONDON

STRATHROY-
CARADOC

|

KEY MAP

Notes

1. Coordinate System: NAD 1983 UTM Zone 17N

2. Base features produced under license with the Ontario Ministry of
Natural Resources © Queen's Printer for Ontario, 2013.
Physiography from Physiography of Southern Ontario (MRD228,
Ontario Ministry of Northern Development and Mines). Intended
for use at 1:250,000; boundaries are approximate (+ 500 metres).

3.

February 2015
165630021

Client/Project
Municipality of Middlesex Centre

Delaware Community Settlement Area
Stormwater Master Plan

Figure No.

53

Title

Physiography




V:\01655\active\165630021 Delaware Master Plan and EA\design\drawing\GIS\MXD\NER\ 165630017_NER_Fig4-2_Geology.mxd

Revised: 2015-02-10 By: kbuchanan

4752000

4751000

4750000

465000

466000

467000

468000

ADELAIDE ROAD

9a -~
/ ’,—/-\-.\k
— ! /,”’ E ‘\\\C}——‘——‘\
D ’ ,,4’/’?\ =
\_ -~ e C
7/
0"
7

19

1:10,000

465000

4752000

4751000

4750000

Background Information
D Settlement Boundary

Municipal Boundary

| -
Surficial Geology Unit
8: Fine-textured glaciolacustrine deposits

8a: Massive-well laminated
9: Coarse-textured glaciolacustrine deposits
9a: Deltaic deposits

[ 19: Modem alluvial deposits

//// Approximate Aggregate Area

NORTH
MIDDLESEX THAMES
CENTRE
MIDDLESEX
CENTRE
LONDON
STRATHROY=
CARADOC U
KEY MAP A i1

Notes

1. Coordinate System: NAD 1983 UTM Zone 17N

2. Base features produced under license with the Ontario Ministry of
Natural Resources © Queen's Printer for Ontario, 2013.

3. Geology from Surficial Geology of Southern Ontario (MRD128-REV,
Ontario Ministry of Northern Development and Mines). Intended
for use at 1:50,000; boundaries are approximate (+ 250 metres).

4. Approximate aggregate area from Middlesex Cetre Official Plan,

consolodated June 2014.
February 2015

165630021

Client/Project
Municipality of Middlesex Centre

Delaware Community Settlement Area
Stormwater Master Plan

Figure No.

5.4

Title
Surficial Geology



V:\01655\active\165630021 Delaware Master Plan and EA\design\drawing\GIS\MXD\NER\ 165630017_NER_Fig4-3_Soils.mxd

Revised: 2015-02-10 By: kbuchanan

4752000

4751000

4750000

468000

=}
5]
I
0
~
~

468000

Background Information
D Settlement Boundary

Municipal Boundary

| [P
Dominant Soil Texture

Loam
Sandy Loam
Fine Sandy Loam
Clay Loam
Silty Clay Loam
Loamy Sand
Loamy Fine Sand
| | NoData
.. .. Poor Infiltration

“ " Very Poor Infiltration

NORTH
MIDDLESEX THAMES
CENTRE
MIDDLESEX
CENTRE
LONDON
STRATHROY-
CARADOC D
KEY MAP s

Notes
1. Coordinate System: NAD 1983 UTM Zone 17N
2. Base features produced under license with the Ontario Ministry of
Natural Resources © Queen's Printer for Ontario, 2013.
3. Soils based on Soils of Middlesex County, 1992 (ON56,
Ontario Ministry of Agriculture and Food). Intended
for use at 1:50,000; boundaries are approximate (+ 200 metres).

February 2015
165630021

Client/Project
Municipality of Middlesex Centre

Delaware Community Settlement Area
Stormwater Master Plan

Figure No.

5.5

Title
Soils



V:\01655\active\165630021 Delaware Master Plan and EA\design\drawing\GIS\MXD\NER\ 165630017_NER_Fig4-4_Topography and Drainage.mxd

Revised: 2015-02-11 By: kbuchanan

4752000

4751000

4750000

465000

466000 467000 468000

ADELAIDE ROAD

————
————— ~
- ~,

e ——————

e ——————
1:10,000

m

4752000

4751000

4750000

465000

466000 467000 468000

e . Study Area

Background Information
D Settlement Boundary

[ l Municipal Boundary

Elevation (m)

> 240
235 - 240
230 - 235
225- 230
220 - 225
’ 215-220
210-215
<210

NORTH
MIDDLESEX THAMES

CENTRE
MIDDLESEX
CENTRE

LONDON

STRATHROY-
CARADOC D

KEY MAP s

Notes
1. Coordinate System: NAD 1983 UTM Zone 17N
2. Base features produced under license with the Ontario Ministry of
Natural Resources © Queen's Printer for Ontario, 2013.
3. Elevation from Provincial Digital Elevation Model v2.0
(Ontario Ministry of Natural Resources and Forestry).

February 2015
165630021

Client/Project
Municipality of Middlesex Centre

Delaware Community Settlement Area
Stormwater Master Plan

Figure No.

5.6

Title

Topography



DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Existing Conditions
February 1, 2016

5.2.4.6 Watersheds

Conservation Authority jurisdiction divides the study area approximately in half. The UTRCA
portion of the study area falls into the Dingman Creek subwatershed as described in the
Authority’s Watershed Report Card. This northern half of the study area drains north towards
Dingman Creek and then southeast to the Thames River.

The southern portion of the study area is in the LTVCA. The Northwest Lower Thames
subwatershed drains southwest to a municipal drain and then on to the Thames River.

Desk top information is not readily available for the LTVCA subwatershed area. If any identified
projects are located within this jurisdiction additional natural resource information may be
required prior to detailed design.

Figure 5.7 illustrates the UTRCA and LTVCA watersheds.
5.2.4.7 Aquatic Species

There have been a total of 43 fish species and 13 freshwater mussel species identified in the
Dingman Creek watershed. Gamefish include Smallmouth and Largemouth Bass, Black
Crappie, Northern Pike, and Brown Trout. The 2012 UTRCA Report Card records list one fish
species at risk being present at the time of publication (Upper Thames River Conservation
Authority, 2012).

Lower Thames Valley Watershed 2013 Report Card does not list species aft risk for the watersheds.

A review of DFO Distribution of Fish Species at Risk mapping illustrates numerous species aft risk
within the study area (Fisheries and Oceans Canada, 2013). Table 5.2 lists the species af risk
idenftified by the conservation authorities and DFO mapping.

Table 5.2 Aquatic Species at Risk

Endangered Species Act Species at Risk Act
(Provincial) (Federal)

Threatened | Endangered | Threatened | Endangered | Under
consideration
for listing

FISH

Silver Shiner M M

Eastern Sand Darter ™ 4]

Pugnose Minnow ] ]

Channel Darter ] ]
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Endangered Species Act
(Provincial)

Species at Risk Act

(Federal)

Threatened

Endangered

Threatened

Endangered

Under

consideration

for listing

FISH

Lake Chubsucker
Northern Madtom
Pugnose Shiner
Spotted Gar

Mussels

Eastern Pondmussel
Kidneyshell
Mapleleaf
Northern Riffleshell
Rainbow Mussel
Rayed Bean

Round Hickorynut
Round Pigtoe
Snuffbox

Salamander Mussel

=

=

SN R N

H &

S I R R N

)

Recommended alternatives may require additional review of updated information and may

require field investigations to determine the presence or absence of af risk species.
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5.2.4.8 Water Quality

The UTRCA 2012 Watershed Report Card grades surface water quality according to the
document Watershed Reporting: Improving Public Access to Information (Conservation Ontario,
2003).

Three indicators are used to assess the surface water quality for each watershed:

e Bacteria (E. coli);
e Total phosphorus; and
¢ Benthic invertebrates.

The results pertaining to the northern portion of the study area regulated by the UTRCA are
outlined in Table 5.3. The grades assigned are based on province-wide standards developed by
the Conservation Authorities, A being excellent, B good, C fair, D poor, and F very poor. The
overall target for the UTRCA is a grade of B.

Table 5.3 UTRCA Dingman Creek Subwatershed Surface Water Quality

Dingman Creek
. Upper Thames — .
Indicators Provincial Guideline
1996- 2001- 2006- 2006-2010
2000 2005 2010
Total
0.152 0.104 0.106 0.091 0.030
Phosphorous
(ma/l) D D D D B
g Steady (Aquatic Life)
Bacteria 744 480 300 249 100
(E.coli/100ml) D D C C B
Improved (Recreation)
Benthi
sggrelc 6.76 6.07 5.81 6.04 <5.00
(FBI) D D D D B
Improved (Target Only)

5.2.4.9 Vegetation Communities

Field investigations of vegetation communities have not been conducted for this NER, however
the Ministry of Natural Resources and Forestry’s Southern Ontario Land Resources Information
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System (SOLRIS) dataset provides a high-level overview of the types of vegetation communities
that exist on the landscape.

Significant land cover classes described by SOLRIS in the study area include “undifferentiated
land” (almost exclusively agriculture) and developed areas at approximately 37 %, and 42 %
respectively.

Forested areas cover approximately 15 % of the landscape. Forests throughout the study area
are predominantly deciduous. Wetlands account for less than 5% and open water is less than
2%. Figure 5.8 illustrates the SOLARIS data set within the study area.
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5.2.4.10 Plant Species

The Natural Heritage Information Centre (NHIC) maintains a publicly available database of
critical flora and fauna previously observed within the study area. Since 1990, there have been
four observations (four species) of fracked plant species in the study area (Ontario Ministry of
Nafural Resources, 2010), one which is currently listed as af-risk.

The UTRCA 2012 Watershed Report Card lists a total of four species at risk in the Dingman Creek
subwatershed. Table 5.4 lists the recorded species from the NHIC and the report card according
to their classification on the Species af Risk in Ontario List at the time of reporting.

Table 5.4 Plant Species at Risk

Endangered

Special Concern

American Chestnut (Castanea dentate)
Eastern Flowering Dogwood (Cornus florida)

False Hop Sedge (Carex lupuliformis)

Blue Ash (Fraxinus Quadrangulata)

5.2.4.11 wildlife

The NHIC publicly lists a total of one at-risk bird species observed in or near the study area since
1990 (Ontario Ministry of Natural Resources, 2010). The 2012 UTRCA Watershed Report Card lists a
total of one at-risk bird species, one mammal and four reptiles within the Dingman Creek sub-
watershed. These species are listed in Table 5.5 below. The LTVCA report card does notf record
species at risk in the watershed. Figure 5.9 illustrates the NHIC data set (in 1Tkm squares) for the

study area.

Table 5.5 Wildlife Species at Risk

Sub-watershed

Birds

Mammals

Reptiles

Dingman Creek

Least Bittern (Thr)
Bald Eagle (SC)

American Badger (End)

Spiny Softshell Turtle (Thr)
Spotted Turtle (End)
Northern Map Turtle (SC)
Eastern Hog-nosed
Snake (Thr)
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5.2.4.12 Natural Hazard Features

Natural processes that have the potential to cause damage to property, personal injury or loss of
life are regulated in Ontario under the Conservation Authorities Act. These hazards can include
flooding, erosion, dynamic beaches and unstable slopes.

Ontario Regulation (O. Reg.) 157/06 outlines regulated areas within the jurisdiction of UTRCA,
and O. Reg. 152/06 outlines regulated areas within the jurisdiction of LTVCA. Both consider:

. 1937 Flood Event — 250 Year Flood Event Standard (UTRCA);

. The Hurricane Hazel and the 100 Year Flood Event Standard (LTVCA);
. Long term stable slopes;

. Dynamic beaches;

. Riverine meander belts;

. Wetlands;

. Other hazardous lands; and

. Addifional setbacks from these features.

Approximately 26 percent of the study area is regulated by the UTRCA under O. Reg. 157/06 and
12 percent of the study area is regulated by the LTVCA under O.Reg 152/06. Both areas are
illustrated in Figure 5.10.

Any development or site alteration proposed within the regulated areas will require prior written
approval from the appropriate Conservation Authority.

5.2.4.13 Significant Wetlands

There are two wetlands within the study area and both are identified as Provincially Significant.
The Circle ‘R’ Ranch is located in the northern limit of the study area in the Dingman Creek
valley. The Delaware Woodlot is located in the southern limit of the study area within an oxbow
of the Thames River. The Municipality of Middlesex Centre Official Plan states that development
or site alteration within 120m of significant wetlands is subject fo the completion of a
Development Assessment Report (DAR). Significant Wetlands are illustrated in Figure 5.10.

5.2.4.14 Significant Woodlands

The Municipality of Middlesex Centre Official Plan identfifies Significant Woodlands on Schedule B
of their Official Plan. They are of County significance and are identified through the Middlesex
Natural Heritage Study. Development or site alteration may be permitted in significant
woodlands if it has been demonstrated that there will be no negative impacts on the natural
features or the ecological functions for which the area is identified, based on the findings of a
Development Assessment Report. According to the Municipality's OP, development or site
alteration within 50 meftres of significant woodland may require the completion of a
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Development Assessment Report (DAR). Figure 5.10 Natural Features and Conservation
Authority Regulated Lands illustrates forested areas that may qualify as Significant Woodlands.
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5.2.4.15 Invasive Species

Invasive species have far-reaching impacts on the natural environment and are one of the
greatest threats to biodiversity. The Ontario Ministry of Natural Resources and Forestry define
invasive species as: “harmful alien species whose infroduction or spread threatens the
environment, the economy, or society, including human health” (Ministry of Natural Resources
and Forestry, 2012).

Consultation with First Nations communities during similar projects has identified concerns over
the potential for common reed (Phragmites australis subsp. australis) o become established in
the area of the project site once construction has been completed.

Common reed is an invasive perennial grass that creates monoculture stands that in most cases
leads to a decrease in biodiversity and destruction of habitat for other species (Ontario Ministry
of Natural Resources, 2011). It thrives in disturbed habitat and is often among the first species to
colonize a new area. ltis for this reason that it has been identified as a concern.

It is important to note that the invasive subspecies is similar to a native species (subspecies
americanaus) and is imperative to correctly identify before implementing a management or
removal plan.

5.2.4.16 Drinking Water Source Protection

Drinking Water Source Protection represents the first barrier in the protection of drinking water.
Protecting surface and ground water from becoming contaminated or overused will ensure a
sufficient supply of clean, safe drinking water. The Clean Water Act 2006 (CWA) is infended to
protect existing and future sources of drinking water as part of the government’s overall
commitment to protecting human health and the environment. The CWA sets out a framework
for source protection planning on a watershed basis with Source Protection Areas established
based on the watershed boundaries of Ontario’s 36 Conservation Authorities.

For the purposes of drinking water source protection, the Upper Thames River Source Protection
Area is partnered with the Lower Thames Valley Source Protection Area and the St. Clair Region
Source Protection Area to create the Thames, Sydenham & Region Source Protection Region
(TSRSPR). This Source Protection Region is one of 19 established across the province.

The Upper Thames Valley Source Protection Area Assessment Report prepared by the Thames-
Sydenham and Region Source Protection Committee (TSRSPC) delineates Significant
Groundwater Recharge Areas (SGRAs) and Highly Vulnerable Aquifers as the types of vulnerable
areas present within the northern study area (Thames-Sydenham and Region Source Protection
Committee, 2011).

The Lower Thames Valley Source Protection Area Report prepared by TSRSPC delineates Highly
Vulnerable Aquifers as being present within the southern study area (Thames-Sydenham and
Region Source Protection Committee, 2011).
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Figure 5.11 illustrates the approximate boundaries of the source water protection areas.

Placement of certain types of infrastructure within a Significant Groundwater Recharge area or
a Highly Vulnerable Aquifer may be affected by the Source Protection Plan for this area.
Through a review of the TSRSP Plan, Volume Il — Policies affecting the TSR (revision March 5, 2015),
the proposed work is located in areas delineated as Highly Vulnerable Aquifer and Significant
Groundwater Recharge Area with vulnerability score of 6. The applicable Policy number is 3.03,
ID #4613, New Prescribed Instruments Related to Moderate and Low Threats — Management.
The proposed activity is the implementation of Dry Stormwater Management Ponds. This activity
is included under the high level activity ‘Sewage”, and in this case the prescribed instrument
would be subjected to Provincially issued documents in order to approve and construct such as
permits, licenses, and MOECC approvals.
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5.3 EXISTING DRAINAGE

A review of the existing drainage conditions was completed, and the study area was broken
down into catchment areas based on the available drawings provided by the Municipality of
Middlesex Centre, municipal drainage reports, topographic mapping and site visit observations.
Figure 5.12 shows the study area and catchment areas; figures included Section 6.2 show
existing drainage infrastructure within each catchment area; Figure 5.13 shows the location of
drainage concerns expressed through the online survey distributed to all Delaware residents.
Please note — the exact nature and causes of the flooding reported on the online survey are
unknown; though some reports were likely related to high groundwater levels resulting in
increased use of residential sump pumps. These reports were taken into consideration during the
development of alternative solutions.

A geotechnical review of available documentation was completed by EXP Services Inc. to
provide an overall summary of soil and groundwater characteristics (Appendix B). The findings of
this review were incorporated info the summary of existing drainage conditions per catchment
area, and were consulted during the development of alternative solutions.

The following sections include descriptions of the existing drainage infrastructure for each
catchment areaq, including known flooding concerns, current funding structure, and road
classification.
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The Prior Drain is classified as a municipal drain under the Drainage Act. The majority of the
current system has insufficient capacity to accommodate minor flows. There is no defined route
for major flows and therefore all flows are ultimately directed to the undersized minor system. As
a result, ponding along Millcreek Lane and Young Street is likely. A localized low point off
Gideon Drive has also resulted in reports of ponding during significant storm events.

The existing municipal drain is constructed of recycled concrete pipe without gaskets.
Consequently, root penetration has likely occurred where trees or other vegetation have been
planted close to existing pipes, which further reduces the pipe capacity.

A significant portion of the existing pipe upstream of the outfall is outside of the municipal right-
of-way. As aresult, future maintenance may be complicated by built and vegetated features.
Site review has confirmed the presence of frees along a portion of this segment, potentially
causing damage or reduced capacity on this downstream segment. At present, the
Municipality has paid for minor maintenance of the drain, rather than assess costs to the
benefitting landowners in accordance with the Drainage Act.

Roads within the catchment area are generally classified as rural to semi-urban with no curbs in
place. Although noft clearly defined in all areas, the roadside ditches provide some water
quality treatment prior to discharge to the outlet structure. There are no stormwater quantity
control measures in place.

A small portion of the existing storm sewer from Gideon Road to the outlet east of Gideon Road
was replaced in July/August 2015 due to pipe failure.

In general, the Mill Street Development drainage infrastructure consists of municipal storm sewers
along each roadway with no defined ditch works. Roads are generally classified as meeting the
urban residential cross section with roll over curbs, and the system is considered a municipal
stormwater system. The catchment area consists of existing residential and proposed future
development lands. There is currently no stormwater quantity or quality controls in place.

The current infrastructure appears to provide adequate drainage servicing to the existing
development area. However, the capacity of downstream portions of the existing storm sewer is
expected to be exceeded under design peak flows. In addition, ponding depths greater than
the Municipality of Middlesex Centre (MOMC) design standards (300mm) is anficipated to occur
at the low point in the vicinity of Atkinson Court and Thames Street under the maximum 100-year
design event. This low point is approximately 300mm lower than the maximum elevation of the
downstream overland flow route that conveys major flows from Atkinson Court to Dingman
Creek, based on available drawing information.
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Surface ponding at the eastern limit of Atkinson Court, near ST34, is likely only a temporary
nuisance during severe storm events and is unlikely to cause property damage or safety
concerns. However, significant rear yard flooding has been reported at 80 and 86 Atkinson
Court. This ponding is generally attributed to a localized low spoft receiving overland flow from
adjacent lands.

The Hog Back Close storm sewer is classified as a municipal storm sewer with the roadway
meeting the urban cross-section standard with roll-over curbs.

The current infrastructure does not have capacity to address minor flows and the major system
outlet is insufficient resulting in ponding depths greater than the MOMC standard of 300mm, as
the elevation of the overland flow route appears to be higher than the Hog Back Close low
point.

A portion of the existing storm sewer including the overflow route is located on private lands.

There are no water quality controls in place. Peak flows to the ravine are currently limited by the
capacity of the storm sewer.

The Tower Heights Subdivision is a relatively new single family residential subdivision with urban
residential cross section with roll over curbs. The local storm sewers are classified as a municipal
stormwater system. These sewers are relatively shallow and do not have sufficient capacity to
convey the calculated design peak discharges, resulting in more frequent overland flow
condifions. Furthermore, the existing road profiles include two low points (William Street near
Springer Road, and Elizabeth Street) where the maximum ponding depths are greater than 300
mm (above MOMC design standards). The existing storm sewer discharges to a ravine on the
west side of Springer Road. There have been reported issues relating to erosion downstream of
the existing outfall.

An existing oil-grit separator (OGS) is in place near 99 William Street, providing limited water
quality treatment for the portion of storm sewer located only upstream of the unit. No other
water quality controls or quantity control measures are in place.

The Springer Road Drain is classified as a municipal drain that provides a minor system outlet to
the southern portion of the Tower Heights Subdivision. The closed drain is relatively shallow and
the maijority of the system does not have adequate capacity to accommodate minor flows.

The existing Towerline Street profile slopes westward, and the maximum ponding depth at the
low point located just east of the Springer Road intersection is greater than the MOMC
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maximum allowable depth of 300 mm. Based on the available lot grading information, the
existing major overland flow outlet from the low point is along the rear property lines of 3630 and
3638 Springer Road.

Roads within the catchment area are generally classified as urban with roll-over curls.

An existing OGS provides water quality control for the drain system located within the right-of-
ways. There are no water quantity control measures in place.

Cummings Drain is classified as a municipal drain under the Drainage Act that provides an outlet
for existing residential areas and agricultural lands that are zoned for future development.
Portions of the current drain have insufficient capacity to accommodate minor flows. As a
result, ponding at the low point along Wellington Street occurs, with additional ponding noted
along Martin Road.

A significant portion of the existing system is outside the right-of-way, i.e. on privately owned
land. As aresult, future maintenance may be complicated by existing and future development
activities. At present, the municipality has paid for minor maintenance of the drain, rather than
assess costs to the benefitting landowners in accordance with the Drainage Act.

Roads within the catchment area are generally classified as semi-urban with no curbs in place.

Existing roadside ditches provide some water quality treatment prior o discharge to the ravine.
There are no stormwater quantity control measures in place with exception of an existing dry
SWM pond located north of Wellington Street that discharges to the drain via a shallow
corrugated steel pipe (CSP) located between 133 and 137 Wellington Street, which generally
services the northwest portion of the area. The drain is the sole stormwater outlet at the
Wellington Road low point located approximately 150 m west of Marfin Road. Flow from the
catchment area is conveyed to an existing ravine located off Wellington Street approximately
150m east of Martin Road.

This drainage area is mostly comprised of agricultural land that drains to the existing Longwoods
Road concrete box culvert as shallow overland flow. The lands are designated as Residential
and Seftlement Employment in Schedule A-4 of the Middlesex Centre Official Plan, and a
stormwater management strategy is required to convey and treat the runoff from future
development.

Ponding currently exists in proximity to Our Lady of Lourdes Catholic School and north of
Longwoods Road within the frontage of a commercial property and home.

There are no water quality or quantity controls in place.
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The catchment area consists of a portion of the Longwoods Road right-of-way and proposed
future commercial development lands.

There is currently no existing downstream drainage infrastructure to convey the runoff from the
proposed commercial development fo a downstream outlet. Runoff from the existing
agricultural land and the Longwoods Road right-of-way travels southward as shallow surface
flow to the neighboring property. A SWM strategy to treat the future site runoff and convey it to
an appropriate outlet is necessary.

There is currently no stormwater quantity or quality controls in place, with exception of some
ditching along Longwoods Road that would only provide water quality treatment for the right-
of-way.

The catchment area consists of existing residential and proposed future residential development
lands. The existing Harris Road drainage infrastructure which consists of a small segment of
municipal storm sewers within the right-of-way and overland flow route to the CSP culvert does
not have sufficient capacity to accommodate the runoff from future development.
Furthermore, existing residential development on Harris Road separates the future development
areas from the Harris Road right-of-way. This makes conveying stormwater from the future
development to the existing outlet difficult.

Harris Road is generally classified as a rural road cross-section with no curbs or defined ditches.
Minor ditching is available in proximity to the storm sewer to direct flows to catchbasins. No
quantity control measures are in place. There are currently no known issues associated with
ponding due fo storm events.

The Thompson Drain is classified as a municipal drain under the Drainage Act. The current
system has insufficient capacity to accommodate the minor flows and roadside ditches, where
present, are shallow and poorly defined. There are no reported ponding issues within the
catchment area.

A portion of the drain is located outside of the municipal right-of-way, along rear and side lot
lines. As aresult, future maintenance may be complicated by built and vegetated features
(fences, landscaping, trees, etc.). At present, the municipality has paid for minor maintenance
of the drain, rather than assess costs to the benefitting landowners in accordance with the
Drainage Act.
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Roads within the catchment area are generally classified as semi-urban. Although not clearly
defined in all areas, the roadside ditches provide some water quality freatment prior to
discharge o the outlet structure. There are no stormwater quantity control measures in place.

The Forsythe Municipal Drain as defined under this Master Plan includes the following sub-
drainage systems:

e Hillcrest Drain;

e Garden Avenue Drain;

e Prince Albert Drain;

e Millmanor Place Storm Sewer; and

e Davis Street Drain.

The Forsythe Drain is generally classified as a municipal drain under the Drainage Act which
collects and conveys stormwater from a substantial portion of the Delaware Settlement Areq,
with exception of the small segment of municipal storm sewer within the Millmanor Place Storm
Sewer system. Many of the existing pipes located within the system have insufficient capacity to
accommodate minor flows. There is no defined route for major flows and therefore all flows are
ultimately directed to the undersized minor system. As a result, ponding along York Street and
Garden Avenue is likely.

A significant portion of the existing system is located outside of the municipal right-of-way,
therefore future maintenance may be complicated by built and vegetated features. Review of
available aerial photography has indicated the presence of obsfructions such as sheds, fences,
and trees along the municipal drain limits. At present, the municipality has paid for minor
maintenance of the drain, rather than assess costs to the benefitting landowners in accordance
with the Drainage Act.

Roads within the catchment area are generally classified as semi-urban to urban cross sections
with presence of sidewalks along Wellington Street and York Street. There are no defined
ditches within the catchment area, nor any water quantity conftrols in place.

The Longwoods Road Storm Sewer #1 conveys minor flows from a small area along the
Longwoods Road right-of-way to an existing roadside ditch that discharges directly to the
Thames River. The storm sewer is classified as a municipal stormwater system. There are no
known issues with this system.
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Similar to Longwoods Road Storm Sewer #1, Storm Sewer #2 conveys minor flows from a small
area along the Longwoods Road right-of-way to an existing ravine that discharges to an oxbow
of the Thames River. The storm sewer is classified as a municipal stormwater system. There are no
known issues with this system.

The Springer Road storm sewer has been recently reconstructed, and consists of storm sewers
within an urban road cross section. The system discharges to the existing outlet located on the
South side of Longwoods Road. The storm sewer conveys minor flows from the design service
area and the urban road cross section conveys major flows. There are no known issues with this
system.

Runoff from this drainage area fravels as shallow surface flow to an existing culvert located in
the southeast corner of Pleasant Park. Some runoff is also conveyed to the culvert by an existing
drainage tile located on the north side of Pleasant Street. However, based on site investigation,
the capacity of this pipe is likely relatively small and may result in infrequent ponding under
larger storm events. The culvert discharges to an existing pond located within an undeveloped
municipal right-of-way. Overflows from the pond travel as shallow overland flow over privately
owned lands to an existing downstream oxbow of the Thames River.

The Blosdale Court storm sewer is a newer system that was designed in accordance with typical
urban drainage practices. The minor system discharges to the existing ravine via a dedicated
storm easement. Ponding depths within the catchment area are less than the maximum
Municipal design standards (300mm), and major flows are conveyed by the downstream Tower
Heights storm sewer. There are no known issues with this system.

5.4 KEY ISSUES

In order to develop alternative solutions, an understanding of the key servicing issues is crifical.
Based on a review of the existing stormwater drainage system as noted in Section 5.2, the
following provides a summary of the key issues noted:

¢ Surface Flooding - Locations where there is no effective overland flow outlet to convey
the runoff from major storm events. This can be a threat to both property and public
safety;

e Groundwater — Areas where there are high groundwater elevations or surface seepage;
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e Future Development Servicing — Areas of potential future development require adequate
downstream storm drainage servicing to convey post-development runoff and to
mitigate downstream flooding;

¢ Municipal Drains — Municipal drains present operatfion and maintenance, funding, and
access challenges. Furthermore, they are typically designed based on agricultural,
rather than urban drainage requirements;

¢ Capacity - Systems that have insufficient capacity to collect and convey the existing
peak discharges from existing development; and

¢ Infrastructure Location — Areas where the drainage infrastructure is located outside of the
municipal right-of-ways and designated drainage easements.

Key Issues noted for each drainage area are summarized in Table 5.1 below.

Table 5.6 Key Issues by Drainage Area

Issues
g =
g 8 5 5 0
9 @ = = - g
L (@)] 4=
) % g < o S 35
- 2 5 g8 9 @ =
Drainage Area 8 3 3> 2 < Q c 3
=] = S (ORI =) @© uE ol
75! Q L O wn = @) 3
Prior Drain X X
Forsythe Drain X X
Longwoods Road Storm Sewer #1
Pleasant Street Culvert
Mill Street Development Storm
X X
Sewer
Hillcrest Drain (part of Forsythe X
Drain)
Garden Avenue Drain (part of
. X X X
Forsythe Drain)
Prince Albert Street Drain (part of
. X X
Forsythe Drain)
Longwoods Road Storm Sewer #2
Thompson Drain X X X X
Hog Back Close Storm Sewer X
Harris Road Culvert X X
Longwoods Road Culvert X
Cummings Drain X X X X
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Issues

Drainage Area

Surface Flooding
Development
Municipal Drain
Infrastructure
Location

Groundwater
Servicing

Future
Capacity

Blosdale Court Storm Sewer

Springer Road Storm Sewer

Tower Heights Storm Sewer X X

Spinger Road Drain X X X

Millmanor Place Storm Sewer (part
of Forsythe Drain)

Davis Street Drain (part of Forsythe
Drain)

Construction and maintenance of municipal drains is subject to the provisions of the Drainage
Act. Municipal Drains within the study area generally consist of Petition Drains, which are
typically created by landowners needing to address a drainage problem. A prescribed petition
under the Drainage Act is submitted to the Municipality requesting the establishment of a
municipal drain. Should the prescribed conditions be met, the Municipality engages an
engineer to prepare a report identifying the proposed solution to the problem and assessment
of how costs are to be shared between all benefiting property owners. Assuming no appeals
are issued, council for the Municipality passes a by-law adopting the engineer’s report. The
Municipality then has the authority and responsibility to construct the project and assess costs to
landowners in accordance with the accepted report. Once the municipal drain is constructed,
it becomes part of the Municipality’s infrastructure.

In certain circumstances, the Municipality can be held liable for damages for not maintaining
the infrastructure. Landowners who obstruct or destroy a portion of the drainage works can also
be liable for damages.

Repairs and maintenance of these municipal drains is undertaken by the Municipality. Under
the Act, costs for repairs and maintenance are to be assessed to each of the benefitting
landowners, and repair costs can accrue to $5,000 before being assessed to property owners.
However, the Municipality has not typically assessed costs to landowners. Rather, repairs and
maintenance of drains have been paid for through municipal operating budgets.
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Similarly, there is no funding mechanism in place to fund the maintenance or repairs of
Municipal Storm Sewers. Repairs to this infrastructure are currently being funded through
Municipal Sanitary Reserves, to which residents of Delaware do not currently contribute as
municipal sanitary servicing is not provided. The recommended approach to the funding of both
Municipal Drains and Municipal Storm Sewers is discussed in Section 8 of the Master Plan.

Identifying servicing options for future development is necessary to ensure that development
proceeds in a coordinated, holistic manner that does not negatively impact either upstream or
downstream services. The limits and the form of future development within the study area are
generally not yet known. The lands identified on Figure 5.14 as Potential Development Areas are
estimated based on land-use designations in the Municipality of Middlesex Centre and
Middlesex County Official Plans discussed previously, property boundary information provided
by Middlesex County mapping, and the general limits of natural features. Please note that these
limits are estimates only, and their identification on Figure 5.14 does not condone or permit
development on these lands; any potential development will be subject to relevant approval
requirements, including Conservation Authority approval requirements for lands located within
the Conservation Authority Regulation Limit.
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As part of the Class EA planning process, reasonable and feasible alternative solutions to the
Phase 1 problem opportunity statement are identified and described in Phase 2. The magnitude
of the net positive and negative effects of each alternative solution are identified and
evaluated. Based on this evaluation, a preliminary preferred option is selected and confirmed
based on public, agency and First Nation community consultation. The following sections
describe the design criteria and alternative options developed for each drainage area to
address the key issues.

6.1 STORMWATER DESIGN CRITERIA AND KEY OBJECTIVES

The following study objectives were developed to incorporate applicable design criteria
(Municipality of Middlesex Centre Design Standards, Ministry of the Environment and Climate
Change Stormwater Management Planning and Design Manual 2003) in order to identify the
ideal outcome for each of the key issues previously noted specific to the existing drainage
systems. The objectives were used in the development of alternative solutions, and will become
part of the evaluation criteria discussed in Section 6.2, against which each alternative solution
will be evaluated.

e Surface Flooding — The Master Plan should mitigate surface flooding that threatens
property or public safety. The Middlesex Centre design standards state that maximum
design ponding depths are 300 mm on roadways and 450 mm aft rear yard catchbasins,
respectively. These depths should be used as targets in the Master Plan.

o Groundwater — Homes where sump pumps run frequently were likely designed without
adequate consideration for the local groundwater elevations. Urban stormwater
systems are typically designed to collect and convey surface runoff from rainfall events
to mifigate the possibility of surface flooding. Collecting subsurface water to lower local
groundwater elevations and reduce the use of residential sump pumps is not usually
considered a responsibility of the municipality. Further detailed design phases may
consider localized opportunities to mitigate high groundwater impacts where feasible,
however consideration to overall water balance and impact to receiving watercourses
should be reviewed in conjunction with this assessment.

e Future Development Servicing — Areas of future development require adequate
downstream storm drainage servicing to convey post-development runoff and to
mitigate downstream flooding. The Master Plan should identify measures to control peak
flows to pre-development magnitudes for all storms up to and including the 100-year
event. Furthermore, opportunities fo mitigate surface water problems in existing
developed areas by providing additional capacity in the future storm infrastructure will
be identified. Furthermore, the future stormwater servicing infrastructure is to provide
MOECC ‘Normal’ level protection water quality control o the runoff from all new
development.
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e Municipal Drains — Drainage servicing in much of Delaware is provided by Municipal
Drains. There are several problems associated with these systems; they are typically
constructed to address drainage concerns in rural or agricultural areas, and thus typically
have insufficient capacity fo convey peak discharges within developed areas.
Additfional complications include access for maintenance, and procuring funding for
maintenance. The Master Plan should provide recommendations for instituting a
consolidated and sustainable approach to the funding and maintenance of stormwater
drainage within the Settlement Area of Delaware.

¢ Capacity — In accordance with the Middlesex Centre design standards, all proposed
minor storm drainage systems presented in the Master Plan should be designed to
convey the peak runoff from 2-year design storm event and all proposed major storm
drainage systems should be designed to convey the peak runoff from 100-year design
storm event.

e Infrastructure Location — All proposed drainage infrastructure should be located in the
municipal right-of-ways. In locations where this is not feasible, the Master Plan should
identify proposed drainage easement locations.

6.2 ALTERNATIVE SOLUTIONS BY CATCHMENT AREA

6.2.1.1 Alternative 1 - Do nothing

Under this alternative, no works would be completed (see Figure 6.1). Accordingly, overland
flows continue to occur more frequently than if the storm sewer were designed in accordance
with the current MOMC design standards. Concerns related to ponding would confinue.

The costs of future drain maintenance should be assessed to the benefiting landowners, in
accordance with the Drainage Act. Root penetration, particularly along the segment of sewer
off the right-of-way, may further reduce the existing pipe capacity if no maintenance work is
completed.

No additional water quality or quantity controls would be implemented with this alternative.
Accordingly, no land acquisition would be required.
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6.2.1.2 Alternative 2 — Replace Minor System, Provide Urban Road Cross Section, &
Abandon Municipal Drain

The existing municipal drain is abandoned in accordance with the provisions of the Drainage
Act. The existing pipes are retained and the Municipality implements budgeting to pay for their
maintenance/replacement (see Figure 6.2).

A proposed storm sewer with sufficient capacity to convey the 100-year peak discharge is
proposed from the existing outfall to the Millcreek Lane/York Street intersection to mitigate
flooding. The new sewer is constructed within the right-of-way to eliminate issues related access
and disruption to property. Rear lot catchbasins, if and where present, are connected to the
realigned sewer or otherwise regrading is undertaken to remove risk of ponding.

The upstream portions of the proposed storm sewer are designed to convey the 2-year peak
discharge. Allroads where sewer replacement is proposed are restored in accordance with the
MOMC standard urban cross section. Some modifications to the road profiles will be necessary
to allow fronting properties to drain to the right-of-ways. Coordination/approval with the County
of Middlesex is required due to work along Gideon Drive. UTRCA permitting/approval will be
required for work within the floodplain.

The proposed sewer works addresses ponding along Millcreek Lane and Young Street. Localized
ponding remains off Gideon Drive due to low grades in this area, which cannot be drained by
gravity fo the new storm sewer system without impacted depth of the outfall and overall
functionality of the sewer system. Site specific measures such as sump pump, etc. would need
to be implemented at this location by the landowner should the potential for damage be
considered significant.

Water quality treatment is impacted due to elimination of ditches with construction of urban
cross sections. No water quantity control is provided with this alternative.
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6.2.1.3 Alternative 3A - Improve Roadside Ditches, Provide 100-year Storm Outlet &
Abandon Municipal Drain

The existing municipal drain is abandoned in accordance with the provisions of the Drainage
Act. The existing pipes are retained and the Municipality implements budgeting to pay for their
maintenance/replacement (see Figure 6.3).

The roadside ditches are deepened and widened to increase their conveyance capacities and
to convey all flows that exceed the capacity of the minor system to the Millcreek Lane/Yorkdale
Street intersection, addressing capacity issues associated with storm sewers that remain. A
proposed storm sewer with sufficient capacity to convey the 100-year peak discharge is
constructed from this intersection to the outlet to convey the major flows to the existing outfall.
Catchbasins are installed at the intersection of Millcreek Lane and Yorkdale Street to convey the
maijor flows into the new storm sewer. Driveway culverts and some tree removal will be required
to accommodate the proposed ditch improvements. The new sewer is constructed within the
right-of-way to eliminate issues related to access and disruption fo property. Rear lot
catchbasins, if and where present, are connected to the realigned sewer or otherwise regrading
is undertaken to remove risk of ponding.

All roads where sewer replacement is proposed are restored in accordance with the MOMC
standard semi-urban cross section. Coordination/approval with the County of Middlesex is
required due to work along Gideon Drive. UTRCA permitting/approval will be required for work
within the floodplain.

The proposed sewer works addresses ponding along Millcreek Lane and Young Street. Localized
ponding remains off Gideon Drive due to low grades in this area, which cannot be drained by
gravity fo the new storm sewer system without impacted depth of the outfall and overall
functionality of the sewer system. Site specific measures such as sump pump, etc. would need
to be implemented at this location by the landowner should the potential for damage be
considered significant.

Water quality treatment is improved with upgraded ditches. Deepened ditches provide further
storage, however no peak flow conftrol is provided with this alternafive.
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6.2.1.4 Alternative 3B — Improve Roadside Ditches, Provide 100-year Storm Outlet, &
Abandon Municipal Drain (Alternate Outlet Alignment)

This alternative is similar to Alternative 3A, however the proposed 100-year storm sewer is located
in the Yorkdale Street right-of-way to reduce the amount of roadway restoration and to avoid
disturbance to Gideon Drive, which is an arterial road (see Figure 6.4). The proposed 100-year
storm sewer discharges northward, and a proposed open channel located within a proposed
drainage easement conveys both the major and minor flows to the existing Gideon Drive
culvert. The proposed drainage easement would need to be negotiated with the landowner.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.2.1 Alternative 1 - Do Nothing

Under this scenario, no works would be completed and development would occur without
implementation of stormwater management controls (see Figure 6.5).

Flows generated from development lands, along with existing flows, exceed the capacity of the
existing storm sewer along a significant portion of Atkinson Court. Ponding depths greater than
MOMC design standards may continue to occur during severe storm events at the low point
near Atkinson Court and Thames Street. While this temporary ponding is unlikely to pose a
significant safety risk or cause property damage during the 100-year event, a more severe storm
event could result in flood limits that encroach on neighboring residences.

Surface ponding at the eastern limit of Atkinson Court, near ST34, and significant rear yard
flooding near 80 and 86 Atkinson Court would continue as no new works would be implemented
under this alternative.

Water quality to the outfall would be impaired further as development would be proceeding
without implementation of controls.

6.2.2.2 Alternative 2 — Improve Major System

To reduce the risk of flooding during storm events more severe than the 100-year storm, the
existing overland flow route, located in the drainage easement between 55 and 57 Atkinson
Court, is regraded to reduce the maximum ponding depths at the Atkinson Court/Thames Street
intersection (see Figure 6.5).

The existing high point elevation is reduced by approximately 0.93 m, which significantly
increases the swale side slopes between the two residences. In order to improve the major
system, work within the floodplain is required.

On-site SWM controls are provided within the future development lands to reduce the post-
development peak flows generated by this area and to provide water quality freatment. The
post-development peak discharges are attenuated to existing conditions (pre-development) to
mitigate the possibility of the downstream storm sewers surcharging during the 2-year design
event.

A proposed ditch inlet catchbasin (DICB) connection to the proposed storm sewer located in
the future development area mitigates rear yard flooding at 80 and 86 Atkinson Court. In order
to construct the DICB and storm connection, an easement will be required. It should be noted
that response from the UTRCA suggests that a portion of this site may be listed as erosion hazard
and/or protected wetland. Should the extent of ponding be located within the wetland area,
the proposed DICB cannot be constructed as this is a protected feature. Further refinement of
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

developable land will be required as part of the development process and will be subject to
approval by the UTRCA.

The existing surface ponding at the eastern limit of Atkinson Court, near ST34, is not addressed
under this alternative.

6.2.2.3 Alternative 3 - Improve Minor System

To reduce the 100-year ponding depths at the Atkinson Road low point, the existing storm sewer
is replaced with a pipe designed to convey the 100-year design event peak discharge (see
Figure 6.5). The proposed storm sewer follows the existing pipe alignment from the Atkinson
Court low point to the existing outfall. Additional catchbasins located at the low point help
convey flows to the new storm sewer, reducing the duration of surface ponding. In order to
improve the minor system, work within the floodplain is required.

On-site SWM controls are provided within a portion of the future development lands directing
flows to the Atkinson Court storm sewer system to reduce the post-development peak flows
generated by this area and to provide water quality freatment. The post-development peak
discharges are aftenuated o existing conditions (pre-development) to mitigate the possibility of
the downstream storm sewers surcharging during the 2-year design event. For the remaining
development lands to be directed to the Thames Street storm sewer, on-site quality controls are
to be implemented with quantity controls to be confirmed during the site plan process to ensure
that the downstream system is not negatively impacted during the 2-year design event.

A proposed ditch inlet catchbasin (DICB) connection to the proposed storm sewer located in
the future development area mitigates rear yard flooding at 80 and 86 Atkinson Court. In order
to construct the DICB and storm connection, an easement will be required. It should be noted
that response from the UTRCA suggests that a portion of this site may be listed as erosion hazard
and/or protected wetland. Should the extent of ponding be located within the wetland area,
the proposed DICB cannot be constructed as this is a protected feature. Further refinement of
developable land will be required as part of the development process and will be subject to
approval by the UTRCA.

The existing surface ponding at the eastern limit of Atkinson Court, near ST34, is not addressed
under this alternative.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.3.1 Alternative 1 - Do Nothing

Under this alternative, no works would be completed (see Figure 6.6). Accordingly, ponding in
excess of the MOMC maximum allowable depth of 300mm may continue in the vicinity of the
Hog Back Close low point.

No additional water quality or quantity controls would be implemented with this alternative.
Overland flows would continue as a result of the insufficient capacity of the storm sewers and
grading issues associated with the overland flow routes. No land acquisition would be required.

6.2.3.2 Alternative 2 — Replace Existing Storm Sewer

To provide a minor system that complies with the existing MOMC design standards, the existing
storm sewer is replaced with a new storm sewer to the outfall designed to convey the 2-year
design event peak discharge (see Figure 6.6). The proposed storm sewer follows the existing
pipe alignment and discharges to the ravine located east of Hog Back Close. Erosion
protection is provided at the pipe outlet to mitigate the possibility of downstream erosion in the
existing ravine due to higher flows being conveyed through the upgraded system.

The proposed minor system improvements will reduce the maximum ponding depths during all
design events up to and including the 100-year event to magnitudes less than the maximum
MOMC design standard of 300 mm.

A drainage easement may need to be negotiated with the affected landowner(s) to provide
access for both construction and future maintenance.

No additional water quality controls are provided with this alternative.
6.2.3.3 Alternative 3 — Improve Major System

The existing overland flow route, located between 56 and 58 Hog Back Close is regraded to
reduce the maximum ponding depths on Hog Back Close to depths below MOMC maximum of
300mm (see Figure 6.6). Erosion protection is provided on the downstream ravine slope to
mitigate the possibility of downstream erosion caused by the proposed overland flows.

The existing storm sewer would remain and would sfill have insufficient capacity to address minor
flows, however the proposed improvements to overland flow routes will help convey excess flow
to the ravine.

A drainage easement may need to be negotiated with the affected landowner(s) to provide
access for both construction and future maintenance, and to prevent future obstruction of the
overland flow route. No additional water quality conftrols are provided with this alternative.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.4.1 Alternative 1 - Do Nothing

Under this alternative, no works would be completed (see Figure 6.7). Accordingly, overland
flows continue to occur more frequently within the subdivision than if the storm sewer were
designed in accordance with the current MOMC design standards. In addifion, reported issues
relating to erosion downstream of the existing outfall would continue.

The temporary surface ponding that occurs at the Elizabeth Street low point and the William
Street low point during severe storm events remains, but is unlikely to cause property damage or
to present a significant safety concern.

The existing oil-grit separator would continue to provide limited water quality freatment for the
portion of the upstream drainage area. No other water quality controls or quantity conftrol
measures would be in place.

6.2.4.2 Alternative 2 — Replace Storm Sewer & Modify Road Profiles

Under this alternative, the existing storm sewer is replaced with a system that has sufficient
capacity to convey the 2-year peak design discharge (see Figure 6.7). In addition, road profiles
would be modified to reduce the maximum ponding depths at Elizabeth Street and William
Street af or less than 300 mm (MOMC design standard maximum allowable depth).

This alternative would allow for the installation of a new oil-grit separator to treat the runoff from
most of the drainage area, improving overall water quality to the outfall. However, the
construction of a new storm sewer may result in the direction of higher flows to the outfall, which
typically were mitigated due to bottlenecks within the previous system. To address these
concerns, additional erosion protection would be provided at the reconstructed outfall. To
accommodate the outfall improvements, tree removal may be required.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.5.1 Alternative 1 - Do Nothing

Under this alternative, no works would be completed (see Figure 6.8). Accordingly, overland
flows continue to occur more frequently within the subdivision than if the minor system were
designed in accordance with the current MOMC design standards. The temporary surface
ponding that occurs at the Towerline Street low point during severe storm events is unlikely to
cause property damage or to present a significant safety concern. However, any future
modifications to the lot grading within the existing overland flow route could raise the maximum
ponding depths further above the MOMC allowable depth of 300mm.

6.2.5.2 Alternative 2 - Abandon Municipal Drain & Negotiate Drainage Easement

Under this alternative, no significant works would be undertaken (see Figure 6.8). The existing
municipal drain is abandoned in accordance with the provisions of the Drainage Act. The
existing pipes are retained and the Municipality implements budgeting to pay for their
maintenance/replacement.

Overland flows occur within the subdivision more frequently than if the storm sewer were
designed in accordance with the current MOMC design standards. The temporary surface
ponding that occurs at the Towerline Road low point during severe storm events is unlikely fo
cause property damage or to present a significant safety concern, although ponding depths
above the MOMC standard would be anticipated.

A drainage easement would need to be negotiated with the existing landowner to reduce the
possibility of the existing major flow outlet being obstructed, which would raise the local ponding
depths.

No other measures would be implemented.

6.2.5.3 Alternative 3 — Abandon Municipal Drain, Replace Existing Storm Sewer, &
Negotiate Drainage Easement

Under this alternative, the existing municipal drain is abandoned in accordance with the
provisions of the Drainage Act. The existing pipes are retained and the Municipality implements
budgeting to pay for their maintenance/replacement (see Figure 6.8).

The maijority of the existing storm sewer is replaced with a system that has sufficient capacity to
convey the 2-year peak design discharge. The proposed storm sewer could be further
upgraded to provide a stormwater outlet to the Longwoods Road Commercial Lands located
east of the Tower Heights Subdivision, subject to selection of the preferred alternative for that
catchment area.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

A drainage easement would need to be negotiated with the existing landowner to reduce the
possibility of the existing major flow outlet being obstructed, which would raise the local ponding
depths.

A new oil-grit separator would be in place to provide improved water quality control. No water
quantity control measures would be implemented; however, the acquisition of the easement to
accommodate the overland major flow route would mitigate the potential for obstruction in the
future.

Roads disturbed would be restored to existing conditions. There is limited opportunity to improve
grades to eliminate existing ponding at the low point along Towerline Street under severe storm
events. Although it is unlikely to cause property damage or to present a significant safety
concern, ponding depths above the MOMC standard would be anficipated.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.6.1 Alternative 1 - Do Nothing

The existing approved draft plans on the east and west side of Martin Road will be serviced by
stormwater infiliration measures (see Figure 6.9). Any additional future development, however,
will occur with insufficient stormwater management conftrols, causing greater risks to public
safety and property damage, and impacts to the receiving ravine. Existing capacity issues will
be enhanced with additional development. Persistent ponding will continue to occur at the
Wellington Road low point and along Martin Road and the existing dry SWM pond will continue
to discharge to the drain via the shallow CSP located outside of the municipal right-of-way.

6.2.6.2 Alternative 2 — Urban Right of Way within Future Development Areas, & Dry SWM
Pond

The existing municipal drain is abandoned in accordance with the provisions of the Drainage
Act. The existing pipes are retained and the Municipality implements budgeting to pay for their
maintenance/replacement (see Figure 6.9).

This alternative would involve implementation of urban road cross-sections within the proposed
development areas with a regional dry SWM pond located on development lands east of Martin
Road prior to discharge to the ravine. The proposed dry SWM pond, in conjunction with oil/grit
separators located at each of the development lands, provides all necessary stormwater
freatment and quantity confrol to the runoff from the design service area.

Minor flows within the development areas would be collected and conveyed by proposed
storm sewers, with major flows collected and conveyed by the proposed right-of-ways.

A proposed storm sewer is constructed from the Wellington Street low point to the proposed dry
SWM pond located east of Martin Road. As future development occurs, the proposed
Wellington Street storm sewer will provide a minor system outlet. The south Wellington Street
roadside difch profile is modified to convey major flows from the low point westward to the
future residential development that drains to the Longwoods Road culvert.

Due to grading constraints, major flows from a portion of the future development located north
of Wellington Street are conveyed to the future Harris Road culvert drainage system.

The proposed works would address existing ponding issues noted at the Wellington Street low
point and along Martin Road. This alternative would also involve decommissioning of the drain
system currently on private property. However, the Municipality would need to acquire land for
the proposed dry SWM pond. Temporary infrequent deep ponding should be expected within
the dry SWM facility as a result of storm events.

jm v:\01655\active\ 165630021 delaware master plan and ea\planning\class ea\report\final
doc\sb_165630021_draft_master_plan_report_no_gd_jan_11_2015.docx 6 33



DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

Wellington Street and Martin Road, south of Wellington Street would be reconstructed to a semi-
urban cross-section fo accommodate the proposed works.

6.2.6.3 Alternative 3A - Semi-Urban Right of Way within Future Development Areas

The existing municipal drain is abandoned in accordance with the provisions of the Drainage
Act. The existing pipes are retained and the Municipality implements budgeting to pay for their
maintenance/replacement (see Figure 6.9).

To reduce surface ponding at the Wellington Street low point, the proposed storm sewer is
constructed from the Wellington Street low point to the future Victoria Street replacement storm
sewer (refer fo Thompson Drain Alternative 4). The proposed storm sewer has sufficient capacity
to accommodate the runoff from the future development located northwest of the Wellington
Street/Martin Road intersection. Stormwater from this future development area is conveyed to
the proposed storm sewer by the existing CSP located between 133 and 137 Wellington Street,
requiring a drainage easement.

The south Wellington Road roadside ditch profile is modified to convey major flows from the low
point westward to the future residential development that drains to the Longwoods Road
culvert.

The road cross-sections for all future residential development located in the Cummings Drain
service area are semi-urban. The proposed roadside ditches provide all necessary stormwater
treatment to the runoff from the proposed residential areas. The semi-urban right of way is not
consistent with MOMC guidelines for new development.

Stormwater from the future residential development located south of the Wellington
Street/Martin Road intersection is conveyed to the existing outlet location by a proposed open
channel located in a drainage easement southeast of Martin Road and Wellington Street along
the west limit of the proposed development lands. The proposed open channel will require an
easement to be secured. This open channel will help convey the runoff from all events up to
and including the 100-year design storm. Upgraded ditching along Wellington Street east of
Martin helps provide additional peak flow storage prior o discharge to the ravine. Improved
overland flow route along the west side of Martin Road will help address existing ponding noted
in this area.

Redirection of segments of the catchment area to other catchments also reduces flows to the
ravine.

Wellington Street and Martin Road, south of Wellington Street would be reconstructed to a semi-
urban cross-section fo accommodate the proposed works.
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6.2.6.4 Alternative 3B — Semi-Urban Right of Way within Future Development Areas
(Alternate Outlet)

Similar to Alternative 3A, the existing municipal drain is abandoned in accordance with the
provisions of the Drainage Act. The existing pipes are retained and the Municipality implements
budgeting to pay for their maintenance/replacement (see Figure 6.9).

However, under this alternative, flow is not diverted from the catchment area to the Victoria
Street storm sewer system (Thompson Drain). Rather, to reduce surface ponding at the
Wellington Street low point, a proposed storm sewer is constructed from the Wellington Street
low point to the existing ravine outlet located east of Martin Road. The proposed storm sewer
has sufficient capacity to accommodate the runoff from the future development located
northwest of the Wellington Street/Martin Road intersection.

The south Wellington Road roadside ditch profile is modified to convey major flows from the low
point westward to the future residential development that drains to the Longwoods Road
culvert.

The road cross-sections for all future residential development located in the Cummings Drain
service area are semi-urban. The proposed roadside ditches provide all necessary stormwater
freatment to the runoff from the proposed residential areas. The semi-urban right of way is not
consistent with MOMC guidelines for new development.

Stormwater from the future residential development located south of the Wellington
Street/Martin Road intersection is conveyed to the existing outlet location by a proposed open
channel located in a drainage easement southeast of Martin Road and Wellington Street along
the west limit of the proposed development lands. The proposed open channel will require an
easement to be secured. This open channel will help convey the runoff from all events up to
and including the 100-year design storm. Upgraded ditching along Wellington Street east of
Martin helps provide additional peak flow storage prior to discharge to the ravine. Improved
overland flow route along the west side of Martin Road will help address existing ponding noted
in this area.

Redirection of segments of the catchment area to other catchments also reduces flows to the
ravine.

Wellington Street and Martin Road, south of Wellington Street would be reconstructed to a semi-
urban cross-section to accommodate the proposed works.
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6.2.7.1 Alternative 1 — Do Nothing

Under this scenario, no works would be completed and development would occur without
implementation of stormwater management controls (see Figure 6.10). Ponding would
confinue, with potential for additional areas to be impacted with increased post-development
flows.

Water quality fo the box culvert would be impaired further as development would be
proceeding without implementation of controls.

6.2.7.2 Alternative 2 — Semi-Urban Right of Way within Future Development Areas

Under this alternative, the future development is constructed with semi-urban road cross sections
to convey and treat the site runoff (see Figure 6.10). The proposed roadside ditches will provide
the necessary stormwater tfreatment within the development lands by filtering suspended
sediment, providing temporary surface storage, and infiliration opportunities. The semi-urban
right of way is not consistent with MOMC guidelines for new development.

Improvements to the Longwoods Road north roadside ditch will likely be required to
accommodate the future subdivision grading and to convey the post-development peak
discharges. All runoff is conveyed by the existing downstream box culvert to the existing ravine.
The upgraded ditches will provide improved water quality treatment.

The existing ponding north of Longwoods Road would be addressed with improvements to the
roadside ditch. Observed ponding in front of the school cannot be addressed within the
catchment areq, but can be addressed as part of the Thompson Drain alternatives, if required.

Maijor flows from the Wellington Street ditch could be conveyed through the development lands
to the existing outlet. Refer to Alternatives 2, 3A, and 3B of Cummings Drain for additional
information. If redirected, increased flows could result in risk of erosion in ravine, therefore
erosion control measures may be required.

6.2.7.3 Alternative 3 — Urban Right of Way within Future Development Area & Dry SWM
Pond

This alternative would involve implementation of urban road cross-sections within the proposed
development areas with SWM control measures to allow for development to proceed with
minimal impact to the ravine or existing properties (see Figure 6.10).

Minor flows within the development areas would be collected and conveyed by proposed
storm sewers, with major flows collected and conveyed by the proposed right-of-ways. The
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February 1, 2016

major system can be designed to accommodate the major flows from the Wellington Street low
point to mitigate surface flooding per Alternatives 2, 3A, and 3B of Cummings Drain.

All necessary stormwater treatment is provided by a proposed dry SWM pond and OGS. The
proposed dry SWM pond discharges to a proposed outlet pipe that discharges to the
downstream ravine at the existing outfall location.

The existing concrete box culvert beneath Longwoods Road is replaced with a new outlet which
must be lowered to accommodate the proposed upstream sewers. Accordingly, approval from
the County will be required.

Improvements to the Longwoods Road north roadside ditch will likely be required to
accommodate the new storm sewer outlet. The existing ponding north of Longwoods Road
would be addressed with improvements to the roadside ditch. Observed ponding in front of the
school cannof be addressed within the catchment area, but can be addressed as part of the
Thompson Drain alternatives, if required.

The proposed OGS and dry SWM facility would provide water quality and quantity control for the
development areas. Should major flows from the Wellington Street ditch be conveyed through
the development lands (per Alternatives 2, 3A, and 3B of Cummings Drain), flow control via the
dry pond could help mitigate impacts to the ravine, although separate erosion control measures
at the outfall should be undertaken.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.8.1 Alternative 1 - Do Nothing

Under this scenario, no works would be completed and development would occur without
implementation of stormwater management controls (see Figure 6.11). Increased post-
development flows will be directed to the adjacent property.

The existing roadside ditches along Longwoods Road would continue to provide water quality
treatment, but not for the proposed development lands. No water quantity controls would be in
place.

6.2.8.2 Alternative 2 — Control All Stormwater On-Site

This alternative involves the implementation of on-site low impact development (LID)
technologies to address runoff from the proposed commercial development (see Figure 6.11).
This option requires consideration of on-site soil characteristics and presence/level to
groundwater. The available Middlesex County soils mapping suggests that the western portion
of the service area is comprised of permeable soils which likely make infiliration measures
feasible. In confrast, the mapping suggests that the eastern portion of the service area is
comprised of less permeable soils which are less suited o accommodate the proposed
development. Available information also indicates the potential for high groundwater levels
within the area, which may impact the effectiveness of LID technologies.

Water quality and quantity control would be provided by the on-site works, subject to
determining the characteristics of the soils and groundwater levels. LID measures may result in
local groundwater mounding. The extent of water quality freatment will be dependent on the
type of commercial development that may be established, as some developments will require
more extensive on-site controls (i.e., gas station, dry cleaner, efc.).

The existing right-of-way would continue to direct flow onto the commercial lands, and therefore
a swale would be required to maintain shallow surface flow to the south through the
commercial block.

6.2.8.3 Alternative 3 - Dry SWM Pond

Stormwater treatment is provided to the runoff from the proposed commercial development by
OGSs and a proposed dry SWM pond located within the existing buffer lands east of the Tower
Heights Subdivision (see Figure 6.11). Stormwater is conveyed from the dry SWM pond to the
Springer Road Drain outfall location by a proposed pipe located within a drainage easement
south of the Tower Heights Subdivision, which will require negotiation with the landowner. As an
opftion for the Municipality, the storm sewer pipe from the dry SWM pond could be increased in
size to accommodate runoff from Towerline Street.
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In order fo accommodate flows from the Longwoods Road right-of-way, easements will be
required within the commercial block. In addition, coordination with potential multiple
developments within the block will be required to ensure that flows can ultimately be directed to
the dry SWM pond.

Temporary infrequent deep ponding should be expected within the dry SWM facility as a result
of storm events.

The Springer Road Drain is lowered from the outfall to OGS1 to accommodate the proposed
pond outlet. Approval from the LTVCA will be required for this work.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.9.1 Alternative 1 - Do Nothing

Under this scenario, no works would be completed and development would occur without
implementation of stormwater management controls (see Figure 6.12).

Flows generated from development lands, along with existing flows, exceed the capacity of the
existing conveyance system. Potential for ponding would increase due to increased flows and
hydraulic constraints.

Water quality to the ravine would be impaired further as development would be proceeding
without implementation of controls.

6.2.9.2 Alternative 2A — Urban Right of Way & Dry SWM Ponds within Future
Development Areas

This alternative would involve implementation of urban road cross-sections within the proposed
residential development areas with SWM control measures to allow for development to proceed
with minimal impact to the ravine or existing properties (see Figure 6.12).

Minor flows within the development areas would be collected and conveyed by proposed
storm sewers, with major flows collected and conveyed by the proposed right-of-ways.

All necessary stormwater treatment is provided by proposed dry SWM ponds and oil/grit
separators. The proposed dry SWM pond located south of Harris Road discharges to an outlet
pipe located in a proposed drainage easement which would require negotiation with the
existing landowner. The outlet pipe conveys the stormwater to the existing outfall location.
Similarly, the proposed dry SWM pond located north of Harris Road discharges to an outlet pipe
located in a proposed drainage easement at 101 Harris Road, which would require negotiation
with the landowner.

The Harris Road culvert must be lowered to accommodate the proposed upstream storm
sewers. With exception of minor roadworks required to construct the storm sewers from
development areas to the culvert, no significant alternations to the road cross-sections would be
undertaken.

Provision of an alternative outlet to Dingman Creek from the future development located north
of Harris Road was not considered in detail due to the steep valley slopes and natural heritage
concerns.

The proposed OGS and dry SWM facilities would provide water quality and quantity control for
the development areas. The proposed south development could also accommodate major
flows from a portion of Cummings Drain. No addifional freatment of quantity control would be
provided for flow generated from existing residential areas or for the Harris Road right-of-way.
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Temporary infrequent deep ponding should be expected within the dry SWM facilities as a result
of storm events.

6.2.9.3 Alternative 2B — Urban Right of Way & Dry SWM Ponds within Future
Development Areas (Alternate Alignment)

This option is similar to Alternative 2A, with a proposed alternate discharge point from the future
residential area north of Harris Road to eliminate the need for an additional drainage easement
(see Figure 6.12). However, to accommodate this alternative, a new storm sewer is required
within the Harris Road right-of-way.

Similar to Alternative 2A but the proposed dry SWM pond located north of Harris Road
discharges to a proposed storm sewer located in the Harris Road right-of-way. Harris Road is
reconstructed to a semi-urban cross-section, with minor flows conveyed by the proposed storm
sewer and major flows conveyed by difches.

The proposed OGS and dry SWM facilities would provide water quality and quantity control for
the development areas. The proposed south development could also accommodate major
flows from a portion of Cummings Drain. Ditching along Harris Road would improve water
quality treatment for runoff from existing development and the right-of-way. Temporary
infrequent deep ponding should be expected within the dry SWM facilities as a result of storm
events.

A drainage easement would still be required to accommodate flows from development areas
south of Harris Road. The option to direct maijor flows from a portion of Cummings Drain would
also exist for this alternative.

6.2.9.4 Alternative 3A — Semi-Urban Right of Way within Future Development Areas

Under this alternative, the future residential development is constructed with semi-urban road
cross sections to convey and treat the site runoff (see Figure 6.12). The proposed roadside
ditches will provide the necessary stormwater freatment within the development lands by
filtering suspended sediment, providing temporary surface storage, and infiliration opportunifies.
The semi-urban right of way is not consistent with MOMC guidelines for new development.

Drainage easements are required north and south of Harris Road to convey stormwater from the
proposed roadside ditches to the existing Harris Road culvert. The option to direct major flows
from a portion of Cummings Drain would also exist for this alternative.

No additional freatment or quantity control would be provided for flow generated from existing
residential areas or for the Harris Road right-of-way.
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6.2.9.5 Alternative 3B - Semi-Urban Right of Way within Future Development Areas
(Alternate Alignment)

Similar to Alternative 3A but the proposed roadside ditches located north of Harris Road
discharge to an improved roadside ditch located on the south side of the Harris Road right-of-
way (see Figure 6.12). The proposed Harris Road ditch is designed with sufficient capacity to
convey the 100-year design peak discharge to the downstream ravine.

The upgraded roadside ditches along Harris Road improve tfreatment of runoff from existing and
new development. Semi-urban cross-sections within new development areas provide the
necessary stormwater treatment and femporary surface storage. The semi-urban right of way is
not consistent with MOMC guidelines for new development.

A drainage easement would sfill be required fo accommodate flows from development areas
south of Harris Road. The option to direct major flows from a portion of Cummings Drain would
also exist for this alternative.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.10.1 Alternative 1 — Do Nothing

Under this alternative, no works would be completed (see Figure 6.13). Accordingly, overland
flows continue to occur more frequently along Victoria Streetf than if the storm sewer were
designed in accordance with the current MOMC design standards.

The costs of future drain maintenance should be assessed to the benefiting landowners, in
accordance with the Drainage Act. Root penetration, particularly from ST161 to ST160, may
further reduce the existing pipe capacity if no maintenance work is completed.

No additional water quality or quantity controls would be implemented with this alternative.
Accordingly, no land acquisition would be required.

6.2.10.2 Alternative 2 — Abandon Municipal Drain & Realign Storm Sewer

The existing municipal drain is abandoned in accordance with the provisions of the Drainage
Act. The existing pipes are retained and the Municipality implements budgeting to pay for their
maintenance/replacement. The existing pipes from ST68 to ST160 are decommissioned and
replaced with a new pipe from STé68 to ST158 located in the Victoria Street right-of-way (see
Figure 6.13). ST161 is connected to the realigned storm sewer along Victoria Street. Rear lot
catchbasins, if and where present, are connected to the realigned sewer or otherwise regrading
is undertaken to remove risk of ponding.

With exception of the new segment of sewer which would be designed to convey minor flows,
overland flows continue to occur more frequently along Victoria Street than if the remaining
storm sewers were designed in accordance with the current MOMC design standards.

No additional water quality or quantity controls would be implemented with this alternative.
6.2.10.3 Alternative 3 — Proposed Storm Sewer

The existing municipal drain is abandoned in accordance with the provisions of the Drainage
Act. The Municipality implements budgeting to pay for capital and maintenance works. A
proposed storm sewer designed in accordance with current MOMC standards conveys the
minor flows from the current Thompson Drain design service area (see Figure 6.13). The portion
of the Victoria Street storm sewer that drains to the Davis Street system (currently directing flow
to the Forsythe Drain) is connected o the proposed new storm sewer. Sewer upgrades along
this existing segment are not proposed as ponding, if present, is not considered to be significant.
However, upgrades of this sesgment could be undertaken as part of future roadwork upgrades.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

A new storm sewer along Wellington Street is connected to the new Victoria Street storm sewer
to provide an outlet for the existing roadside ditch along Wellington Street. This would alleviate
issues related to ponding of water in front of Our Lady of Lourdes Catholic School.

Victoria Street from Wellington Street to Longwoods Road is reconstructed to an urban cross
section, which helps to improve conveyance of major flows to the ravine. Wellington Street is
reconstructed to a semi-urban cross section due to grading issues requiring use of ditches to
convey flows. Coordination/approval with the County of Middlesex is required due to crossing
of Longwoods Road. LTVCA permitting/approval will be required for work within the floodplain.

Water quality freatment is impacted due to elimination of ditches along Victoria Street from
Wellington Street to Longwoods Road, although this is considered to be minor as the existing
difches are not well defined. Higher flows to the ravine are anticipated due to additional flows
via connection of a portion of the former Davis Street system and segment of Wellington Street,
although upgrades at the outfall could help mitigate erosion and other related issues.

6.2.10.4 Alternative 4 — Proposed Storm Sewer with Wellington Street Branch

This alternative is similar to Alternative 3, however the proposed sewer along Wellington Street is
extended further to address servicing issues within Cummings Drain (see Figure 6.14). Wellington
Street would be reconstructed to a semi-urban standard. Higher peak flows to the ravine are
anficipated with additional drainage areas from Cummings Drain, although upgrades at the
outfall could be implemented to mitigate erosion and other related issues.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

6.2.11.1 Alternative 1 — Do Nothing

Under this alternative, no works would be completed (see Figure 6.15). Accordingly, overland
flows continue to occur more frequently than if the storm sewer were designed in accordance
with the current MOMC design standards. Concerns related to ponding would continue.

The costs of future drain maintenance should be assessed to the benefiting landowners, in
accordance with the Drainage Act. Root penetration, particularly along the segments of sewer
off the right-of-way, may further reduce the existing pipe capacity if no maintenance work is
completed.

No additional water quality or quantity controls would be implemented with this alternative.
Accordingly, no land acquisition would be required.

6.2.11.2 Alternative 2 — Improve Minor System

The existing municipal drain is abandoned in accordance with the provisions of the Drainage
Act. The existing pipes are retained and the Municipality implements budgeting to pay for their
maintenance/replacement.

The existing municipal drain from ST47 to ST49 would be decommissioned (see Figure 6.15). A
new storm sewer to convey minor flows would be constructed on Garden Avenue from ST184 o
Wellington Street, and along Wellington Street heading west from the intersection with Garden
Avenue, to York Street (ST40 to ST46).

The existing municipal drain from ST58 to the outfall would be replaced with a new storm sewer
to convey minor flows to the outlet. The new storm sewer would be located within easements
which would require negotiation with impacted landowners. Segments of storm sewers currently
outside the right-of-way that are to remain will require negofiation of easements.

Rear lot catchbasins, if and where present along existing drains to be decommissioned to
accommodate realignments within right-of-ways would require connection to the realigned
sewer or otherwise regrading is undertaken to remove risk of ponding.

A new storm outfall to the Thames River within the Delaware Conservation Area west of Gideon
Drive would be required. A new storm sewer with sufficient capacity to convey the 100-year
peak discharge would be constructed from the York Street low point south of Wellington Street
to the new outfall.

The proposed works would reduce risk of ponding at the identified locations. Segments of
existing sewers that have insufficient capacity are not replaced, as major flows can still be
directed fo outlets. However, upgrades of these segments could be undertaken as part of
future roadwork upgrades.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

All roads where sewer replacement is proposed are restored in accordance with the MOMC
standard to match pre-construction conditions (i.e., semi-urban to urban cross-sections where
indicated). Coordination/approval with the County of Middlesex is required due to crossing of
Longwoods Road. LTVCA permitting/approval will be required for construction of the new
outfall and upgrades to the existing outfall.

No water quality or water quantity controls would be implemented with this alternative.
6.2.11.3 Alternative 3 — Improve Minor System and Divert Prince Albert Street System

This alternative is similar to Alternative 3, however further decommissioning of the Garden
Avenue system from ST51 to ST49 would be undertaken to remove issues associated with
easement acquisition and maintenance of works out of the right-of-way (see Figure 6.15). The
proposed new Garden Avenue sewer would be extended further upstream to redirect these
flows to the new Wellington Street sewer and outfall.

A portion of the Prince Albert Street storm sewer would be replaced from Wellington Street to
Longwoods Road with a new system to convey minor flows in accordance with MOMC
standards. The new sewer would be extended further along Longwoods Road to the Thompson
Drain outfall in order to alleviate capacity issues along the existing Longwoods Road storm
sewers.,

A portion of the Davis Street storm sewer located on Victoria Street would be disconnected from
the catchment area and redirected to the Victoria Street system (Thompson Drain). The
redirection would be undertaken only with upgrades to the Thompson Drain system per the
alternatives noted for that catchment area in order to minimize impacts to that system. The
potential redirection would reduce flows within the Davis Street system.

This option would require further works along Longwoods Road and coordination/approval with
the County. Allroads where sewer replacement is proposed are restored to match pre-
construction conditions. Minor upgrades to Prince Albert Street could be undertaken to improve
overland flow routes.

No water quality or water quantity controls would be implemented with this alternative.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

This storm sewer is located on a County Road and does not collect runoff from a significant
external drainage area. There are no reported issues in relation o this system. If the existing minor
system has insufficient capacity, the major system appears to be capable of safely conveying
any surcharges to the Thames River. Moreover, any reconstruction of this system would be
extremely disruptive to local businesses, residents and traffic. The extensive costs and disruption
would not be warranted by the existing drainage operations; thus, no alternatives were
developed for this catchment area, and the existing infrastructure will be maintained according
to regular maintenance procedures.

This system was recently reconstructed with an urban road cross section and municipal storm
sewers. Since the system appears to be functioning well with no reported issues, and any
surcharges from the minor system can be conveyed safely to the existing ravine by the existing
maijor system, no alternatives have been developed for this catchment area, and the existing
infrastructure will be maintained according to regular maintenance procedures.

Runoff from most of this catchment is conveyed as overland flow to the existing outfall. Since
there appears to be little risk of local flooding caused by local storm drainage, no alternatives
have been developed for this catchment area, and the existing infrastructure will be maintained
according to regular maintenance procedures.

Since this newer system was designed in accordance with typical urban drainage practices,
and local ponding depths are below Middlesex Centre design standards, no alternatives have
been developed for this catchment area, and the existing infrastructure will be maintained
according to regular maintenance procedures.

6.3 EVALUATION METHODOLOGY

As part of Phase 2 of the Municipal Class EA process, the framework and criteria for evaluating
the alternative solutions should be defined. The following sections describe the environmental
components and evaluation criteria that were employed during the selection of preferred
alternatives.

The environmental components outlined below represent a broad definition of the environment
as described in the EA Act.
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

Table 6.1 Environmental Components

Environmental Component Description

Social/Cultural Component that evaluates potential effects on
residents, neighbourhoods, businesses, community
character, social cohesion, community features,
and historical/archaeological and heritage
components.

Natural Environment Component having regard for protecting significant
natural and physical elements of the environment
(i.e. air, land, water, and biota), including natural
heritage and environmental features and functions.

Technical Component that considers technical suitability and
other engineering aspects of the servicing options.

Economic/Financial Component that addresses the potential effect on
servicing costs.

A qualitative evaluation was used to consider the relative suitability of each servicing option and
to identify significant advantages and disadvantages with respect to a specific set of evaluation
criteria identified for each environmental component.

The following criteria were identified for this study:

Table 6.2 Evaluation Criteria

Environmental Evaluation criteria Description

Component

Social/ Public Health and Safety e Impacts to health and safety for each

Cultural option and during construction
Cultural Heritage Resources e Disruption of site having significant

archaeological, historical, or
architectural value

Aesthetics e Visual appearance with or without
mitigation
e Materials used in construction
Property Impacts/Acquisitions e Potential acquisition of additional land
for construction
e Potential negotiation of drainage
easements
e Disruption to property both during and
after construction

Municipal Policy/Guidelines e Conforms fo provincial, county and
municipal land use policies, and
general guidelines

Aboriginal Impacts e Land Claims/Treaty Rights
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

Erosion and Sedimentation Impacts Impacts and mitigation measures for

erosion and sedimentation downstream

Reduction or deterioration of wildlife

habitat

e Effects on wildlife habitat related to food
and shelter

e Effects of contamination on wildlife

e Effects of fiming of construction on
breeding periods

e Removal or disturbance of significant

frees and/or ground flora

Changes in vegetation composition

Terrestrial Habitats

Groundwater/Water Quality Changes or impacts to groundwater

quality

Effects on Local Ponding Depths Impacts to design ponding depths

Capacity (for Existing and Future
Development)

Capacity to accommodate runoff from
existing and future development areas.

Site Design Challenges Identifying any site design challenges and

solutions

Consequences of System Failure Overall impacts/consequences if system

fails

Operation and Maintenance e Adjacent property requirements
e Vegetation establishment
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DELAWARE COMMUNITY SETTLEMENT AREA STORMWATER MASTER PLAN

Phase 2 — Evaluation of Alternative Solutions
February 1, 2016

e Accessibility

Approval and Regulatory Requirements e Provincial & Municipal Requirements
e Conservation Authority Requirements
Economic/ Initial Capital Costs e Total Project Costs (design/construction)
Financial
Property Acquisition Costs e Costs associated with any required

property acquisitions

Operation and Maintenance Costs e  Costs associated with operation and
maintenance

6.4 EVALUATION OF ALTERNATIVE SOLUTIONS

The alternatives for each catchment area (see Section 6.2) were compared using the
evaluation criteria listed in Table 6.2 above. A decision matrix was developed to document the
potential impacts associated with each option, and assist in selecting the preferred solution in
coordination with Municipality of Middlesex Centre staff. The matrices are provided below in
Tables 6.3 to 6.13.
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Public Health and
Safety

Cultural Heritage
Resources

Aesthetics

Property
Impacts/Acquisitions

Policy/Guidelines

Aboriginal Impacts

Overall

Most Preferred

Ponding noted at several
areas within the catchment,
including along Millcreek Lane
and Young Street. More
severe storm event may cause
flooding of adjacent lands
and increase public risk.

No built heritage properties
registered within this
catchment areaq, therefore no
impacts.

No risk fo potential
archaeological resources as
there is no work involved with
this option.

No anticipated additional
impact as no work is planned
with this alternative.
Aesthetic impacts related to
standing/ponding water.

Potential risk to private
property during major flooding
events.

No property acquisition would
be required since additional
SWM measures will not be
implemented.

Catchment area within an
existing development, not
subject to specific OP Policies.

No concerns from aboriginal
communities expressed, will
continue consultation
throughout study.

Table 6.3 Prior Municipal Drain Evaluation Matrix

Reduced risk to public safety due to
better major and minor system
drainage. Ponding along Millcreek
Lane and Young Street addressed
through improvements.

Localized ponding off Gideon Drive
remains, but at low point below storm
sewer system.

No built heritage properties registered
within this catchment area, therefore
no impacts.

Potential impact to archaeological
resources as a result of work in proximity
to the existing outlet and watercourse.

Short-term impacts during construction
should be anticipated.

Streetscape modified with
redevelopment of a portion of
Millcreek Lane, York Street, and Young
Street to an urban design standard.
Aestheftic impacts associated with tree
removals along roads.

Lower risk to private property during
flooding events.

Significant disruption to adjacent
properties during construction given
extent of work in relation to providing
urban cross section.

Addifional property acquisition may be
required along right-of-ways.
Operational disruptions to Gideon Drive
(Arterial Road) during construction.

Catchment area within existing
settlement, not subject to specific OP
policies

No concerns from aboriginal
communities expressed, will continue
consultation throughout study.

Neutral

Reduced risk to public safety due to
better major system drainage. Ponding
along Millcreek Lane and Young Street
addressed through improvements.
Localized ponding off Gideon Drive
remains, but at low point below storm
sewer system.

No built heritage properties registered
within this catchment area, therefore no
impacts.

Potential impact to archaeological
resources as a result of work in proximity
to the existing outlet and watercourse.

Short-term impacts during construction
should be anticipated.

Constfruction may impact roadside
vegetation including trees.

Lower risk to private property during
flooding events.

Potential impacts to properties fronting
right-of-way, including installation of
driveway culverts and tree removals.
Operational disruptions to Gideon Drive
(Arterial Road) during constfruction.

Catchment area within existing
settlement, not subject to specific OP
policies

No concerns from aboriginal
communities expressed, will continue
consultation throughout study.

Reduced risk fo public safety due to better
major system drainage. Ponding along
Millcreek Lane and Young Street addressed
through improvements.

Localized ponding off Gideon Drive remains,
but at low point below storm sewer system.

No built heritage properties registered within
this catchment area, therefore no impacts.
Potenfial impact to archaeological resources
is mitigated due to realignment of outlet and
discharge into existing Gideon Drive culvert.

Short-term impacts during construction should
be anticipated.

Construction may impact roadside
vegetation including trees.

Lower risk to private property during flooding
events.

Potential impacts to properties fronting right-
of-way, including installation of driveway
culverts and tree removal

Drainage easement required at end of
Yorkdale Street and through adjacent field.
Less properties affected by road
reconstruction in comparison to Alternatives 2
and 3A.

Avoids disruption to Gideon Drive.
Catchment area within existing settlement,
not subject to specific OP policies

No concerns from aboriginal communities
expressed, will continue consultation
throughout study.

Least Preferred



Floodplain
Impact/Policy

Erosion and
Sedimentation
Impacts

Aquatic Habitats

Terrestrial Habitats

Migratory/Other Birds

Groundwater/Water
Quality

Overall

Compliance with
Stormwater Design
Targets

Most Preferred

No addifional floodplain
impacts anticipated.

Low erosion risk since existing
storm sewer restricts peak
flows entering Thames River.

No addifional impact.

No additional impact.

No impact.

Southeastern portion of
catchment likely within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within
a Highly Vulnerable Aquifer
Zone (HVA).

Existing roadside ditches
provide water quality benefits
at outlet, however infilfration
of potential contaminants
may impact groundwater
quality if present.

Water quality treatment
provided by existing roadside
ditches.

Currently no major system
outlet for the catchment area.

Table 6.3 Prior Municipal Drain Evaluation Matrix

Subject area located within regulation
limits and any disruption/alteration is
subject to UTRCA regulation.
Increased risk of erosion due to higher
peak flows to Thames River due to
storm sewer upgrades. (erosion control
measures to be implemented during
detailed design)

Higher peak flows to Thames Riverasa e
result of storm sewer upgrades that

may affect downstream aquatic

habitat under major flow events.

May include some loss of .
vegetation/trees (mitigation measures
to be implemented). .

Potential impacts to SAR habitats along
Thames River/Dingman Creek Corridors
with increased flows.

May require free clearing to permit o
construction, therefore consideration of
breeding periods for construction

fiming.

Southeastern portion of catchment o
likely within a Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a Highly
Vulnerable Aquifer Zone (HVA).
Removal of ditches along a portion of
Millcreek Lane, York Street, and Young
Street could reduce infiltration of
groundwater at a marginal level and
reduce water quality treatment.

No proposed water quality treatment.
No anticipated groundwater impacts.

Elimination of ditches may reduce .
water quality treatment with this
alternative. .

No peak flow control provided with this
alternative.

Neutral

Subject area located within regulation o
limits and any disruption/alteration is

subject to UTRCA regulation.

Increased risk of erosion due to higher o
peak flows to Thames River due to storm
sewer upgrades (erosion control

measures to be implemented during
detailed design).

Higher peak flows to Thames River as a o
result of storm sewer upgrades that may
affect downstream aquatic habitat

under major flow events.

Tree removal likely required for ditch o
improvements.
Potential impacts to SAR habitats along .

Thames River/Dingman Creek Corridors
with increased flows.

Tree removal likely required for ditch .
improvements. Considerafion of
breeding periods for construction timing.

Southeastern portion of catchment likely o
within a Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a Highly
Vulnerable Aquifer Zone (HVA).

Proposed roadside ditches provide water
quality benefits at outlet, however
infilfration of potential contaminants may
impact groundwater quality if present.

Water quality treatment provided by o
roadside difches.
No peak flow control with this alternative. e

Subject area located within regulation limits
and any disruption/alteration is subject to
UTRCA regulation.

Increased risk of erosion due to higher peak
flows to Thames River due to storm sewer
upgrades (erosion control measures to be
implemented during detailed design).

Higher peak flows to Thames River as a result
of storm sewer upgrades that may affect
downstream aquatic habitat under major flow
events.

Tree removal likely required for ditch
improvements.

Less potential impacts to SAR habitats since
water is not directly discharged into Thames
River.

Tree removal likely required for ditch
improvements. Consideration of breeding
periods for construction timing.

Southeastern portion of catchment likely
within a Significant Groundwater Recharge
Area (SGRA).

Entire catchment area is within a Highly
Vulnerable Aquifer Zone (HVA).

Proposed roadside ditches provide water
quality benefits at outlet, however infiltration
of potential contaminants may impact
groundwater quality if present.

Water quality treatment provided by roadside
ditches.
No peak flow control with this alternative.

Least Preferred



Effect on Local
Ponding Depths

Effect on Groundwater
levels

Capacity (for existing
and future
development)

Compliance with
Applicable Floodplain
Policies

Site Design Challenges

Geotechnical
Considerations

Consequences of
System Failure

Most Preferred

Ponding will continue along
Millcreek Lane and Young

Street/York Street intersection.

No anficipated impacts,
although condition of pipe
may promote groundwater
infrusion and control.

Existing storm sewer does not
have sufficient capacity to
convey design peak
discharges.

No anficipated impacts.

Not applicable as no work
would be undertaken as part
of this alternative.

No additional issues as there
would be no work associated
with this option.

Existing flood conditions on
roadway and within private
properties. Severe storm

Table 6.3 Prior Municipal Drain Evaluation Matrix

Ponding depths reduced by improved
major/minor system.

Groundwater levels may be impacted
during construction due to temporary
dewatering requirements.

Potential impact to long-term
groundwater level as existing drain is
constructed of recycled concrete
without gaskets. Replacement with
sedled pipe system may result in
increase to groundwater level.
Provides sufficient capacity to convey
the minor and maijor system design
peak discharge.

Portion of subject area located within
floodplain, UTRCA permit required to
undertake work.

Modifications to road profiles needed
to allow fronting properties to drain to
the right-of-ways with change to urban
cross secfion.

Potential conflicts with existing utilities
and municipal services.

Minimizing disturbance to existing
properties due to road improvements.
Need to prevent backwater from
Thames River from flooding subject
area.

Traffic control required due to work on
Gideon Drive.

Given proximity to surface water
features and local fopography,
groundwater impacts during
construction should be anticipated.
Native soils not expected to cause
impacts.

Discussion with the County required to
confirm geotechnical requirements for
potential repairs to Gideon Drive as a
result of construction.

Lowest likelihood of system failure as a
large component of the system is
replaced to new municipal standards.

Neutral

Ponding depths mitigated by improved
roadside ditches and increased capacity
of outfall.

Groundwater levels may be impacted
during construction due to temporary
dewatering requirements.

As most of the existing system remains
infact, less potential impact to existing
groundwater levels.

Provides sufficient capacity to convey
the maijor system design peak discharge.

Portion of subject area located within
floodplain, UTRCA permit required to
undertake work.

Minimizing disturbance to existing
properties due to ditch improvements.
Need to prevent backwater from Thames
River from flooding subject area.
Providing additional cover over existing
pipes where ditch improvements are
proposed.

Traffic control due to work on Gideon
Drive.

Given proximity to surface water features
and local tfopography, groundwater
impacts during construction should be
anficipated. Native soils not expected to
cause impacts.

Discussion with the County required to
confirm geotechnical requirements for
potential repairs to Gideon Drive as a
result of construction.

Low likelihood of system failure although
portion of system could still be impacted
by root penetration from nearby

Ponding depths mitigated by improved
roadside ditches and proposed outlet to
existing culvert.

Groundwater levels may be impacted during
construction due to temporary dewatering
requirements.

As most of the existing system remains infact,
less potential impact to existing groundwater
levels.

Provides sufficient capacity to convey the
major system design peak discharge.

Portion of subject area located within
floodplain, UTRCA permit required to
undertake work.

Minimizing disturbance to existing properties
due to ditch improvements.

Need to prevent backwater from Thames
River from flooding subject area.

Providing additional cover over existing pipes
where difch improvements are proposed.
Challenges associated with securing and
maintaining drainage easement through
private property.

Given proximity to surface water features and
local topography, groundwater impacts
during construction should be anticipated.
Native soils not expected to cause impacts.

Low likelihood of system failure although
portion of system could still be impacted by
root penetration from nearby vegetation.

Least Preferred



Construction

Operation and
Maintenance

Approval and
Regulatory
Requirements

Overall

Initial Capital Costs

Most Preferred

event would pose risk to
public safety and property.
Rooft entry into existing system
is highly likely where trees are
planted close to sewer,
therefore potential of failure
for current system is high in
those areas.

No construction impacts as no
work is associated with this
alternative.

Portion of drain located
outside of right of way,
resulting in difficult access for
mainfenance.

Trees planted close to pipes,

likely causing root penetration.

None required.

No initial capital costs.

Table 6.3 Prior Municipal Drain Evaluation Matrix

Failure could cause flooding on private
properties, however improvements to
road profile should address major flows.

Significant disruption to Gideon Drive
during construction.

Significant disruption to construct
proposed urban right-of-ways.

Tree removal likely required to
construct proposed urban right-of-
ways.

Significant dewatering may be
required for proposed storm sewer
construction.

All storm sewers replaced within right-
of-way, inaccessible portions of drain
decommissioned.

No operation and maintenance
challenges anticipated.

Storm sewer works will be subject to
MOECC ECA.

Construction works may be subject to
MOECC PTTW.

Subject area located within UTRCA
Regulated Limit and will require permit.
County approval required for work on
County roads.

High initial capital costs including
removal and replacement of existing
pipe system including decommissioning
of existing Municipal Drain on private
property.

Potenftial total costs for upgrades may
be shared with allocated budget for
roadway/transportation improvements
as a significant component relates to
surface feature restoration and
establishment (i.e., curb/gutter,
sidewalk if required, etc.).

Neutral

vegetation.
Failure would cause flooding on private
properties.

Significant disruption to Gideon Drive
during construction.

Tree removal likely required to construct
proposed ditch improvements.
Significant dewatering may be required
for proposed storm sewer construction.

Capacity of existing pipes likely impaired
by root penetration.

Property owners to maintain condition of
proposed roadside ditches.

Storm sewer works will be subject to
MOECC ECA.

Construction works may be subject to
MOECC PTTW.

Subject area located within UTRCA
Regulated Limit and will require permit.
County approval required for work on
County roads.

Moderate capital cost, including need to
decommission portion of existing
Municipal Drain on private property.
Existing sewers have insufficient capacity
in comparison to design peak flows,
however the proposed upgrades should
address major flow conveyance to the
outlet reducing possibility of ponding.
The Municipality could replace these
sewers in the future, potentially in
conjunction with other municipal
initiatives (i.e., roadworks).

Failure would cause flooding on private
properties.

Significant disruption to neighboring property
to construct proposed outlet channel.

Tree removal likely required to construct
proposed ditch improvements.

Significant dewatering may be required for
proposed storm sewer construction.

Capacity of existing pipes likely impaired by
root penetration.

Property owners to maintain condition of
proposed roadside ditches.

Storm sewer works will be subject to MOECC
ECA.

Construction works may be subject to MOECC
PTTW.

Subject area may be within UTRCA Regulated
Limit and may therefore require permit.
County approval may not be required,
depending on extent/proximity to County
roads.

Moderate cost, but subject to securing an
easement in the adjacent land. Additional
cost associated to decommission portion of
existing Municipal Drain on private property.
Existing sewers have insufficient capacity in
comparison to design peak flows, however
the proposed upgrades should address major
flow conveyance to the outlet reducing
possibility of ponding. The Municipality could
replace these sewers in the future, potentially
in conjunction with other municipal initiatives
(i.e., roadworks).

Least Preferred



Table 6.3 Prior Municipal Drain Evaluation Matrix

Prior Drain

Improve Major System (Alternate

Evaluation Criteria Alternative 1 - Do Nothing Alternative 2 Improve Minor System Alternative 3A Improve Major System Alternative 3B -
°

Property Acquisition
Costs

Operation and
Maintenance Costs

Overall

TOTAL

Most Preferred

No property required.

Over time further obstruction
to the sewers should be
anticipated due fto higher
potential for root intrusion and
therefore maintenance costs
may increase.

Costs assessed to landowners
in accordance with the
Drainage Act.

Costs associated with abandoning
municipal drain on private property.
No property acquisition anticipated,
however subject to review of lot lines
and final required profile of roadways
to allow fronting properties to drain to
the right-of-ways with change to urban
cross section.

No significant anficipated change in
existing maintenance costs

Costs paid by municipal budget as
Municipality would now own the
infrastructure.

Costs associated with abandoning
municipal drain on private property.
No property acquisition anticipated.

Portion of existing system may require
more maintenance over fime to address
potential for root infrusion.

Costs paid by municipal budget as
Municipality would now own the
infrastructure.

Neutral

Alignment)

Costs associated with abandoning municipal
drain on private property.

Potential costs associated with obtaining
drainage easement for new open channel
outlet to existing Gideon Drive culvert.

Portion of existing system may require more
maintenance over time to address potential
for root infrusion.

Costs paid by municipal budget as
Municipality would now own the
infrastructure.

Least Preferred




Public Health and Safety

Cultural Heritage Resources

Aesthetics

Property Impacts/Acquisitions

Policy/Guidelines

Aboriginal Impacts

Most Preferred

Table 6.4 — Mill Street Development Storm Sewer Evaluation Matrix

Ponding anticipated at Atkinson
Court/Thames St — low risk to public safety
during 100 year storm event, however
ponding depth is above Municipality design
depth standards. More severe storm event
may cause flooding of adjacent lands and
increase public risk.

Additional ponding noted at rear yard near
80/86 Atkinson Court (low point) likely due to
overland flow from adjacent high lands.
Ponding also observed at east end of
Atkinson Court, but not considered significant.
Negative water quality impacts to receiving
water course since SWM measures will not be
implemented to service future development.
No built heritage properties registered within
the catchment areaq, therefore no impacts.
No disruption of archaeological resources as
there is no work involved with this opfion

No anticipated additional impact as no work
is planned with this alternafive.

Aesthetic impacts related to
standing/ponding water.

Potential risk to private property during major
flooding events.

No property acquisition would be required
since additional SWM measures will not be
implemented.

Not in compliance with the objectives of the
OP, as new development would not
incorporate on-site SWM controls.

No concerns from aboriginal communities
expressed, will continue consultation

Neutral

Mitigates risk to public safety during maijor flood
events.

Addresses ponding issue at Atkinson
Court/Thames St and rear yard at 80/86 Atkinson
Court.

Does not address minor ponding concerns at
east end of Atkinson Court at cul-de-sac.

Low risk to residents adjacent to drainage
easement with increased side slope of swales
which is required to convey major flows.

No built heritage properties registered within the
catchment areq, therefore no impacts.
Potenftial for the disruption of archaeological
material due to close proximity fo watercourse
(if construction extends beyond already
disturbed land).

Short-term impacts during construction should
be anticipated and potential aesthetic impacts
in the vicinity of the regraded swale depending
on final depth and restoration requirements.
Aesthetic impacts associated with ponding
water addressed at two of the three locations.
Disruption to properties adjacent to drainage
easement (55 and 57 Atkinson Crt).

Need to negotiate drainage easement for
proposed rear yard catchbasin.

In compliance with OP.

Development intensity is limited by footprint of
on-site SWM controls and
floodplain/conservation authority mapping.

No concerns from aboriginal communities
expressed, will continue consultation throughout

Mitigates risk to public safety during
major flood events.

Addresses ponding issue at Atkinson
Court/Thames St and rear yard at 80/86
Atkinson Court.

Does not address minor ponding
concerns at east end of Atkinson Court
at cul-de-sac.

No built heritage properties registered
within the catchment area, therefore no
impacts.

Potential for disruption of archaeological
material due to close proximity to
watercourse (if construction extends
beyond already disturbed land).
Short-term impacts during construction
should be anficipated.

Aesthetic impacts associated with
ponding water addressed at two of the
three locations.

Disruption to properties adjacent to
drainage easement (55 and 57 Atkinson
Crt)

Temporary disruption to neighbouring
properties to construct new storm sewer
along portion of Atkinson Crf.

Need to negoftiate drainage easement
for proposed rear yard catchbasin.

In compliance with OP.

Development intensity is limited by
footprint of on-site SWM conftrols and
floodplain/conservation authority
mapping.

No concerns from aboriginal
communities expressed, will continue

Least Preferred



Table 6.4 — Mill Street Development Storm Sewer Evaluation Matrix

Mill Street Development Storm Sewer

Evaluation Criteria Alternative 1 - Do Nothing Alternative 2 - Improve Major System Alternative 3 - Improve Minor System

Lower overland flow route grades to reduce Reconstruct storm sewer from low point
maximum ponding depth to outfall to provide additional capacity

throughout study. study. consultation throughout study.
Overall
Natural Environment
Floodplain Impact/Policy ¢ No additional floodplain impacts anticipated. e Subject area located within floodplain and any e  Subject area located within floodplain
disruption/alteration is subject to UTRCA and any disruption/alteration is subject
regulation. to UTRCA regulation.

Erosion and Sedimentation Impacts e Low erosion risk — peak flows restricted by e Increased risk of erosion during storm events that e Increased risk of erosion with increased

capacity of existing pipe. result in major flows as overland flow route peak flows as storm sewer can now
discharges to Dingman Creek. convey the 100-year peak flows to
Dingman Creek.

Aquatic Habitats e Pofentialimpacts to SAR habitats due to e Pofential impacts to SAR habitats within e Pofentialimpacts to SAR habitats within
impairment of water quality if SWM confrols Dingman Creek with higher peak flows. Dingman Creek with higher peak flows
are not implemented for future development.

Terrestrial Habitats e Potential impacts to SAR habitats due to e Potential impacts to SAR habitats along e Potential impacts to SAR habitats along
impairment of water quality if SWM confrols Dingman Creek corridor with higher peak flows. Dingman Creek corridor with higher
are not implemented for future development. peak flows

Migratory/Other Birds e Noimpact. e No anficipated impacts. e May require free clearing tfo permit

construction, therefore consideration of
breeding periods for construction timing.

Groundwater/ Water Quality e FEastern portion of catchment is considered e FEastern portion of catchment is considered e Eastern portion of catchment is
within a Significant Groundwater Recharge within a Significant Groundwater Recharge Area considered within a Significant
Area (SGRA). (SGRA). Groundwater Recharge Area (SGRA).

e Entire catchment area is within a Highly e Entire catchment area is within a Highly e Entire catchment area is within a Highly
Vulnerable Aquifer Zone (HVA). Vulnerable Aquifer Zone (HVA). Vulnerable Aquifer Zone (HVA).
e On-site SWM controls for future development e On-site SWM controls for future

area will provide water quality tfreatment. development area will provide water
quality treatment.

Overall -

Compliance with Stormwater Design Targets e No stormwater control measures are currently e Quality and quantity confrol measures provided e  Quality control measures provided for

Technical

provided. for future development only (via OGS, infiliration future development area only, with
e  Will not comply with SWM design targets for area, etc as SWM pond not feasible due fo site quantity control measures provided for a
new development. size). No additional quality control for existing portion of future development directing
areas. flow to Atkinson Court to maintain post-

development flow below current pipe
capacity. Control measures generally
limited to OGS, infilfration areas, etc. as
SWM pond is not feasible due to size of
site. Quantity control requirements for
remaining development area to be
confirmed through site plan approval.

Most Preferred Neutral Least Preferred




Effect on Local Ponding Depths

Effect on Groundwater Levels

Capacity (for existing and future
development)

Compliance with Applicable Floodplain
Policies

Site Design Challenges

Geotechnical Considerations

Consequences of System Failure

Most Preferred

Table 6.4 — Mill Street Development Storm Sewer Evaluation Matrix

Ponding at west Atkinson Court low point,
greater than Municipality’s design depth.
Ponding at east Atkinson Court low point, but
less than Municipality’s design depth.
Nuisance flooding in rear yards of 80 and 86
Atkinson Court.

No anticipated impacts.

Existing sewer does not have sufficient
capacity to convey design peak discharges
along majority of Atkinson Court assuming
development proceeds without on-site SWM
controls.

No anficipated impacts.

Not applicable as no work would be
undertaken as part of this alternative.

No additional issues as there would be no
work associated with this opftion.

Low potential for property damage only
during storm event worse than 100 year
event.

Neutral

Reduces ponding depth at west low point to
Municipality’s maximum design standard.
Nuisance rear yard flooding mitigated with
installation of rear yard catchbasin.

Ponding at east Atkinson Court low point, but
less than Municipality’s design depth.

No anticipated impacts as proposed storm
sewer works would generally be built at
approximate similar depths of existing sewers.
Groundwater levels may be impacted during
construction due to temporary dewatering
requirements.

Maijor system conveys the 100-year peak
discharge.

Future SWM controls limit total design flows to
existing storm sewer capacity.

Work within floodplain required to construct
regraded ditch will require UTRCA approval.

Limited space within existing drainage
easement to lower overland flow route
elevations near 55 and 57 Atkinson Crt.

Considerations needed for impacts of steep side

slopes on adjacent properties.
Need to negotiate drainage easement for
proposed rear yard catchbasin.

Given proximity to surface water features and

local topography, groundwater impacts during
construction should be anficipated. Native soils

not expected to cause impacts.

No significant consequences.

Reduces ponding depth to
Municipality’s maximum design standard
Nuisance rear yard flooding mitigated
with installation of rear yard catchbasin.
Ponding at east Atkinson Court low
point, but less than Municipality’s design
depth.

No anticipated impacts as proposed
storm sewer works would generally be
built at approximate similar depths of
existing sewers.

Groundwater levels may be impacted
during construction due to temporary
dewatering requirements.

System conveys all flows up to and
including the 100-year peak discharge.
Future SWM controls limit total design
flows to storm sewer capacity.

Work within floodplain required to
construct new sewer will require UTRCA
approval.
Limited space within existing drainage
easement to construct large diameter
pipe near 55 and 57 Atkinson Crt.
Potential utility conflicts
Need to negoftiate drainage easement
for proposed rear yard catchbasin.
Proposed upgrades can be integrated
intfo existing urban cross section.
Must provide sufficient capacity in new
catchbasins located at low point near
Atkinson Crt. And Thames St. to convey
flows to new sewer.
Given proximity to surface water
features and local fopography,
groundwater impacts during
construction should be anficipated.
Nafive soils not expected to cause
impacts.
No significant consequences.

Least Preferred



Table 6.4 — Mill Street Development Storm Sewer Evaluation Matrix

Mill Street Development Storm Sewer

Evaluation Criteria Alternative 1 - Do Nothing Alternative 2 - Improve Major System Alternative 3 - Improve Minor System

Lower overland flow route grades to reduce Reconstruct storm sewer from low point
maximum ponding depth to outfall to provide additional capacity

Construction e No construction impacts as no work is ¢ Significant disrupfion to neighbouring residents. e Significant disruption to neighbouring
associated with this alternative. residents.
e Temporary closure of Atkinson Court
right-of-way.
¢ Significant dewatering may be required
for proposed storm sewer constfruction.
Operation and Maintenance ¢ No change to current e On-site SWM controls to be operated and e On-site SWM confrols to be operated
operational/maintenance requirements. maintained by site owners. and maintained by site owners.
e Periodic maintenance of proposed rear yard e Periodic maintenance of proposed rear
catchbasin should be expected. yard catchbasin should be expected.
Approval Requirements & Regulatory e Development applications subject to ¢ Outfall located within UTRCA regulated areq, e Outfall located within UTRCA regulated
Requirements comment/permit from UTRCA. any alteration requires permit. areq, any alteratfion requires permit.
¢ Construction works may be subject to MOECC Addifional storm sewer interconnection
PTTW. will be subject to MOECC ECA.
e Development applications may be subject to e Construction works may be subject to
comment/permit from UTRCA. MOECC PTTW.

e Development applications may be
subject to comment/permit from UTRCA.

Initial Capital Costs e No initial capital costs e Lower capital cost e Highest capital cost
Property Acquisition Costs e No property required o Potential costs associated with obtaining e Potential costs associated with obtaining

Overall
Economic/Financial

drainage easement for rear yard catchbasin. drainage easement for rear yard
catchbasin.
Operation and Maintenance Costs e No anficipated change in existing e Negligible cost for periodic maintenance of e Negligible cost for periodic maintenance
maintenance costs. proposed rear yard catchbasin of proposed rear yard catchbasin
e Operation and maintenance costs of proposed e Operation and maintenance costs of
on-site SWM controls (i.e., OGS, infiltfration bed, proposed on-site SWM controls (i.e.,
etc.) the responsibility of the site owner. OGS, infiltration bed, etfc.) the

responsibility of the site owner.
Overall

Overall

Most Preferred Neutral Least Preferred




Most Preferred

Public Health and Safety

Cultural Heritage Resources

Aesthetics

Property Impacts/Acquisitions

Policy/Guidelines

Aboriginal Impacts

Overall

Floodplain Impact/Policy

Erosion and Sedimentation Impacts

Aquatic Habitats

Terrestrial Habitats

Migratory/Other Birds

Minor safety concerns associated with
temporary ponding depths (estimated
greater than 300 mm during major storm
events).

No built heritage properties registered
within this catchment areaq, therefore no
impacts.

No risk fo potential archaeological
resources as there is no work involved
with this option.

No anficipated additional impact as no
work is planned with this alternative.
Aestheftic impacts related to
standing/ponding water.

No anticipated property impacts.

Catchment area within existing
development, not subject to specific OP
SWM policies.

No concerns from aboriginal
communities expressed, will continue
consultation throughout study.

No additional floodplain impacts
anticipated.

Erosion risk is low since the existing storm
sewer severely restricts the peak flows
that enter the ravine.

No impacts anticipated
No terrestrial habitat impacts
anticipated.

No anficipated impacts

Neutral

Table 6.5 - Hog Back Close Storm Sewer Evaluation Matrix

Mitigates risk to public safety during
maijor storm events by addressing

temporary ponding via new storm sewer.

No built heritage properties registered
within this catchment area, therefore no
impacts.

Potential impact to archaeological
resources as a result of work in proximity
to the existing outlet.

Short-term impact during construction
should be anficipated.

Aesthefic impacts associated with tree
removals to accommodate upgraded
sewer and outlet works.

Significant disruption to properties
adjacent to proposed new sewer. Need
to negotiate easement for propose
storm sewer between 56 and 58 Hog
Back Close.

Tree removal may be required to
accommodate upgrade.

Catchment area within existing
development, not subject to specific OP
SWM policies.

No concerns from aboriginal
communities expressed, will continue
consultation throughout study.

No anticipated floodplain impacts.

Higher peak flows to ravine as a result of
upgraded storm sewer may affect
downstream channel erosion rates.

Higher peak flows to ravine as a result of
upgraded storm sewer may affect
aquatic habitats.

May include some loss of
vegetation/irees (mitigation measures fo
be implemented).

May require tree clearing to permit
construction, therefore consideration of
breeding periods for construction timing.

Mitigates risk to public safety during
major storm events by addressing
temporary ponding via regraded
overland flow route.

No built heritage properties registered
within this catchment areaq, therefore no
impacts.

Potential impact to archaeological
resources as a result of work in relation to
upgrading overland flow route.
Short-term impact during construction
should be anficipated.

Aesthetic impacts associated with free
removals to accommodate upgraded
overland flow route.

Disruption to properties at 56 and 58 Hog
Back Close to accommodate upgrades
to overland flow route, however extent
of impacts less than Alternative 2.

Tree removal may be required to
accommodate upgrade.

Catchment area within existing
development, not subject to specific OP
SWM policies.

No concerns from aboriginal
communities expressed, will continue
consultation throughout study.

No anticipated floodplain impacts.

Higher peak flows to ravine as a result of
upgraded overland flow route may
affect downstream channel erosion
rates.

Higher peak flows to ravine as a result of
upgraded overland flow route may
affect aquatic habitats.

May include some loss of
vegetation/trees (mitigation measures to
be implemented).

May require free clearing to permit
construction, therefore consideration of
breeding periods for construction timing.

Least Preferred



Most Preferred

Table 6.5 - Hog Back Close Storm Sewer Evaluation Matrix

Groundwater/Water Quality

Overall

Compliance with Stormwater Design
Targets

Effects on Local Ponding Depths

Effect on Groundwater Levels

Capacity (for existing and future
development)

Compliance with Applicable
Floodplain Policies
Site Design Challenges

Geotechnical Considerations

Consequences of System Failure

No anficipated impacts.

Maijority of catchment area is within a
Significant Groundwater Recharge Area
(SGRA).

Entire catchment area is within a Highly
Vulnerable Aquifer Zone (HVA).

No water quality control provided.

Peak flows to the ravine are limited by
the capacity of the existing storm sewer.
Insufficient major system outlet currently
in place.

No anticipated change, as no work is
anticipated. Maximum surface ponding
depth on Hog Back Close >300 mm.

No anficipated impacts.

Existing storm sewer does not have
sufficient capacity fo convey the design
peak discharges.

No anticipated impacts.

Not applicable as no work would be
undertaken as part of this alternative.

No addifional issues as there would be
no work associated with this option.

No significant consequences of failure
anticipated as homes appear to be

Neutral

Low potential impact to SAR within
Thames River Corridor (Bald Eagle).

No anficipated impacts.

Majority of catchment area is within a
Significant Groundwater Recharge Area
(SGRA).

Entire catchment area is within a Highly
Vulnerable Aquifer Zone (HVA).

No water quality control provided.

Peak flows to the ravine are significantly
higher than under existing conditions for
all design events.

Ponding depth under 100-year event on
Hog Back Close <300 mm.

No anficipated impacts.

Groundwater levels are not anficipated
to be impacted during construction due
to dewatering efforts, based on
background information.

Proposed storm sewer has sufficient
capacity to convey the minor system
design peak discharges.

No anticipated impacts.

Proposed storm sewer alignment is very
close to 58 Hog Back Close residence
and driveway, and traverses its
backyard.

Existing frees located along storm sewer
alignment will likely require removal.
Upgraded works need to consider slope
stability requirements. Based on
background information, groundwater is
slightly deeper at this location and
therefore direct groundwater impacts are
not anticipated. Native soils not
expected to cause impacts.

No significant consequences of failure
anticipated as homes appear to be

Low potential impact to SAR within
Thames River Corridor (Bald Eagle).

No anficipated impacts.

Maijority of catchment area is within a
Significant Groundwater Recharge Area
(SGRA).

Entire catchment area is within a Highly
Vulnerable Aquifer Zone (HVA).

No water quality control provided.

Peak flows to the ravine are significantly
higher than under existing conditions for
all design events that exceed the
capacity of the existing storm sewer.
Maximum ponding depth on Hog Back
Close <300 mm.

No effects on local groundwater
elevations anticipated.

Existing storm sewer does not have
sufficient capacity to convey the minor
system design peak discharges.
Proposed overland flow route has
sufficient capacity fo convey the major
flows.

No anticipated impacts.

Proposed overland flow route alignment
is very close to 58 Hog Back Close
driveway.

Existing trees located along overland
flow route alignment will likely require
removal.

Upgraded works need to consider slope
stability requirements. Based on
background information, groundwater is
slightly deeper at this location and
therefore direct groundwater impacts
are not anticipated. Natfive soils not
expected to cause impacts.

Homes appear to be higher than the
maximum local ponding depths,

Least Preferred



Table 6.5 - Hog Back Close Storm Sewer Evaluation Matrix

Hog Back Close Storm Sewer

Evaluation Criteria

Construction

Operation and Maintenance

Approval and Regulatory
Requirements

Economic/Financial

Overall

Alternative 1 - Do Nothing

higher than the maximum local ponding
depths.
No construction impacts.

Storm sewer maintenance access
hampered by existing trees, proximity of
storm sewer to existing home, and outfall
location at bottom of ravine.

None required

Alternative 2 - Replace Existing Storm
Sewer

higher than the maximum local ponding
depths.

Impacts on local residents will include
noise/vibration/dust during construction.
Storm sewer construction access
hampered by existing trees, proximity of
storm sewer to existing home and
driveway, and ouftfall location at bottom
of ravine.

Storm sewer maintenance access
hampered by proximity of storm sewer to
existing home, and outfall location at
bottom of ravine.

Tree removal along proposed storm
sewer alignment should improve access
for future maintenance.

Construction works may be subject to
MOECC PTTW, although anticipated
groundwater levels appear to be deeper
in this area.

Storm sewer and outfall works will be
subject to MOECC ECA.

Work on outfalls may require UTRCA
permit if within the Regulation Limif.

Alternative 3 - Improve Major System
Regrade overland flow route

however failure could result in erosion of
ravine slope.

Impacts on local residents will include
noise/vibration/dust during construction.
Overland flow route construction access
hampered by existing trees, proximity of
overland flow route to existing driveway,
and steep ravine slopes.

Storm sewer maintenance access
hampered by proximity of storm sewer to
existing home, and outfall location at
bottom of ravine.

Tree removal along overland flow route
alignment should improve access for
future maintenance.

Work on overland flow route
improvements and erosion protection
may require UTRCA permit if within the
Regulation Limit.

Initial Capital Costs

Property Acquisition Costs

Operation and Maintenance Costs

Overall

Most Preferred

No initial capital costs.

No property acquisition proposed.

No anticipated change in existing
maintenance costs.

Highest capital cost due to extent of
storm sewer and outfall work and
potential impact to neighbouring
properties.

Potenftial costs associated with obtaining
a proposed drainage easement with
affected landowners.

No anticipated change in existing
maintenance costs.

Neutral

Lower capital cost in comparison to
Alternative 2.

Potential costs associated with obtaining
a proposed drainage easement with
affected landowners.

No anticipated change in existing
maintenance costs.

Least Preferred




Social/Cultural

Evaluation Criteria

Public Health and Safety

Cultural Heritage Resources

Aesthetics

Property Impacts/Acquisitions
Policy/Guidelines
Aboriginal Impacts

Overall

Table 6.6 Tower Heights Storm Sewer - Evaluation Matrix

Tower Heights Storm Sewer
Alternative 1 - Do Nothing

Ponding anticipated near William Street and Springer Road and
on Elizabeth Street. Moderate risk to public safety during severe
storm events, with ponding depth above Municipality design
depth standards.

No built heritage properties registered within the catchment
areq, therefore no impacts.

No disruption of archaeological resources as there is no work
involved with this option

No anficipated additional impact as no work is planned with this
alternative.

Aesthetic impacts related to standing/ponding water.

Low risk of damage to private property during severe storm
events.

Catchment area within an existing development, not subject to
specific OP Policies

No concerns from aboriginal communities expressed, will
continue consultation throughout study.

Alternative 2 - Replace Existing Storm Sewer & Modify Road

Profiles

Mitigates risk to public safety during severe storm events with
improved drainage system.

No built heritage properties registered within the catchment
areq, therefore no impacts.

Potential for the disruption of archaeological material due to
close proximity to watercourse (if construction extends beyond
already disturbed land).

Short-term impacts during construction should be anticipated.
Mitigates aesthetic impacts by reducing the duration and
frequency of surface ponding.

Reduces potential risk of damage to private property during
severe storm events.

Catchment area within an existing development, not subject to
specific OP Policies

No concerns from aboriginal communities expressed, will
continue consultation throughout study.

Natural Environment

Floodplain Impact/Policy
Erosion and Sedimentation Impacts

Aquatic Habitats

Terrestrial Habitats

Migratory/Other Birds

Groundwater/Water Quality

Overall

No additional floodplain impacts anticipated.

Erosion downstream of the existing outfall has been reported
and will likely continue.

No anticipated impacts. Existing OGS freats runoff from a
portion of the catchment area

No anficipated impacts.

No anticipated impacts.

Entire catchment area is within a Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a Highly Vulnerable Aquifer Zone
(HVA).

Potential for contamination from road contaminants, runoff from
western portion of service area not treated prior fo discharge.

Proposed improvements to outfall subject to LTVCA permitting.

Increased risk of erosion due to higher peak flows to ravine due
fo storm sewer upgrades.

Erosion mitigated by additional erosion protection
incorporated in proposed outfall design.

Higher peak flows to ravine as a result of storm sewer upgrades
that may affect downstream aquatic habitat. Proposed OGS
treats runoff from most of the catchment area.

Potential impacts fo streambank vegetation with higher peak
flows.

May require tree clearing to permit construction of upgrades to
outfall, therefore consideration of breeding periods for
construction timing.

Entire catchment area is within a Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a Highly Vulnerable Aquifer
Zone (HVA).

Potential for contamination from road contaminants could be
mitigated by replacing existing OGS with a unit that freats
runoff from more of the drainage area.

Technical

_ Compliance with Stormwater Design

Most Preferred

Limited stormwater tfreatment provided to runoff from a portion

Neutral

Opportunity to provide water quality freatment to the runoff

Least Preferred




Table 6.6 Tower Heights Storm Sewer - Evaluation Matrix

Tower Heights Storm Sewer

Evaluation Criteria Alternative 2 - Replace Existing Storm Sewer & Modify Road

Alternative 1 - Do Nothing

Profiles

Targets

Effect on Local Ponding Depths

Effect on Groundwater Levels

Capacity (for existing and future
development)

Compliance with Applicable
Floodplain Policies
Site Design Challenges

Geotechnical Considerations
Consequences of System Failure

Construction

Operation and Maintenance

Approval and Regulatory
Requirements

Overall

of the drainage area by an existing OGS.

Maximum ponding depths are greater than Municipality design
standards.

Local high groundwater levels will remain.

Existing sewer does not have sufficient capacity to convey
design peak discharges.

No anficipated impacts.

Not applicable as no work would be undertaken as part of this
alternative.

No additional issues as there would be no work associated with
this option.

System failure results in local flooding and may cause property
damage.

No construction impacts as no work is associated with this
alternative.

Monitoring of erosion at pipe outfall required given previous
issues with erosion.

Annual maintenance and inspection of existing OGS required.
None required.

from most of the drainage area with installation of a new OGS.

e Limited opportunity to mitigate higher peak discharges to

ravine with upgrades to outfall.

¢ Maximum ponding depths reduced to within acceptable

MOMC design standards.

e Local high groundwater levels will remain.

Temporary lowering of local groundwater levels during
construction due to dewatering.

e Proposed storm sewer capacity conveys the calculated minor

flows.

e Modifications to road profiles improve capacity to convey

major flows.

o Proposed outfall replacement is located outside of floodplain.

Potential conflicts with existing utilities and municipal services.
Difficulties in constructing outlet on steep ravine slopes.

e Groundwater impacts during construction should be

anticipated. Native soils not expected to cause impacts.

e Unobstructed overland flow route conveys major flows to

existing outlet.

e Significant disruption to local residents caused by proposed

storm sewer construction and road re-profiling.

e Significant dewatering may be required for proposed storm

sewer construction.

o Difficulties constructing proposed upgrades to outfall on steep

slopes.

¢ Annual maintenance and inspection of proposed OGSs

required.

e Storm sewer works including OGS will be subject fo MOECC

ECA.
Construction works may be subject to MOECC PTTW.

e LTVCA permit likely required for outfall modifications

Economic/Financial

Most Preferred

Initial Capital Costs

Property Acquisition Costs

Operation and Maintenance Costs

No initial capital costs.

No property required.
No anticipated change.

Neutral

e High capital cost due to extent of sewer and road works

required.

e No property required.
e Additional operation and maintenance costs for proposed

larger OGS.

Least Preferred




Table 6.6 Tower Heights Storm Sewer - Evaluation Matrix

Tower Heights Storm Sewer

Evaluation Criteria Alternative 1 - Do Nothing Alternative 2 - Replace Existing Storm Sewer & Modify Road
Profiles

Most Preferred Neutral Least Preferred




Evaluation Criteria

Table 6.7 Springer Road Municipal Drain - Evaluation Matrix

Springer Road Drain

Alternative 1 - Do Nothing

Alternative 2 - Abandon

Municipal Drain and Negotiate
Drainage Easement

Alternative 3 - Replace Existing Storm Sewer, Negotiate Drainage
Easement & Abandon Municipal Drain

Social/Cultural

Public Health and Safety

Cultural Heritage Resources

Aesthetics

Property Impacts/Acquisitions

Policy/Guidelines
Aboriginal Impacts

Overall

Low risk to public safety during
severe storm events, with
ponding depth above
Municipality design depth
standards at Towerline Street low
point.

No built heritage registered
No risk to potential
archaeological resources

No anticipated addifional
impact as no work is planned
with this alternative.
Aesthetic impacts related to
standing/ponding water.

Potential property damage due
fo temporary ponding and
Towerline Street low point.

In compliance with OP.

No concerns from aboriginal
communities expressed, will
continue consultation
throughout study.

Low risk o public safety during
severe storm events, with
ponding depth above
Municipality design depth
standards at Towerline Street low
point.

Mitigates risk associated with
potential obstruction of existing
overland flow route by providing
an additional route.

No built heritage registered

No risk fo potential
archaeological resources

No anficipated addifional
impact as no work is planned
with this alternative with
exception of securing an
additional drainage easement.
Aesthetic impacts related to
standing/ponding water.
Mitigates risk of property
damage due to flooding.
Need to negotiate drainage
easement for overland flows.
Need to negotiate easement for
existing catchbasins located
west of Springer Road.

In compliance with OP.

No concerns from aboriginal
communities expressed, will
continue consultation

throughout s’rudi.

Low risk to public safety during severe storm events, with ponding depth
above Municipality design depth standards at Towerline Street low point.

No built heritage registered
Low potential for disruption of archaeological resources

Short-term impacts during construction should be anticipated.
Aesthetic impacts associated with frequency and duration of ponding
water addressed.

Mitigates risk of property damage due to flooding

Significant disruption to adjacent properties during storm sewer
replacement.

Need to negotiate drainage easement for overland flows.

Need to negotiate easement for existing catchbasins located west of
Springer Road.

In compliance with OP.

No concerns from aboriginal communities expressed, will continue
consultation throughout study.

Natural Environment

Floodplain Impact/Policy

Erosion and Sedimentation
Impacts

Aquatic Habitats

Most Preferred

No additional floodplain impacts
anticipated.

No anficipated impacts. Low
erosion risk, as current flows to
ravine restricted by existing pipe
capacity.

Existing OGS treats runoff to

No additional floodplain impacts
anticipated.

No anticipated impacts. Low
erosion risk, as current flows to
ravine restricted by existing pipe
capacity.

Existing OGS treats runoff to

Neutral

Proposed works will increase peak flows to receiving ravine. Additional
flows may also be directed pending preferred solution for Longwoods
Commercial Lands (refer to Alternatives 3A and 3B).

Risk of erosion along ravine as a result of increase in sewer capacity. Risk
is further increased if additional flows from Longwoods Commercial
Lands (Alternative 3A or 3B) are accommodated, however SWM controls
under that option are intended to restrict flows to accommodate drain
capacity.

Higher peak flows to the ravine as a result of storm sewer upgrades that

Least Preferred




Most Preferred

Terrestrial Habitats

Migratory/Other Birds

Groundwater/ Water Quality

Overall

Compliance with Stormwater
Design Targets

Effect on Local Ponding Depth

Effect on Groundwater Levels

Capacity (for existing and
future development)

Compliance with Applicable
Floodplain Policies

Site Design Challenges

Table 6.7 Springer Road Municipal Drain - Evaluation Matrix

mitigate potential impacts to
downstream habitat

Existing OGS freats runoff to
mitigate potential impacts to
vegetation along receiving
watercourse.

No anficipated impacts.

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

No anficipated impacts on
groundwater or surface water
quality.

Water quality control is provided
by existing OGS.

Maximum ponding depth at
Towerline Street low point
greater than Municipality’s
design standards.

Local high groundwater levels
will remain.

Existing sewer does not have
sufficient capacity to convey
design peak discharges.

No anticipated impacts.

Future obstructions within the
existing overland flow route
could raise local ponding
depths.

mitigate potential impacts to
downstream habitat.

Existing OGS tfreats runoff to
mitigate potential impacts to
vegetation along receiving
watercourse.

No anficipated impacts.

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

No anticipated impacts on
groundwater or surface water
quality.

Water quality control is provided
by existing OGS.

Maximum ponding at Towerline
Street low point greater than
Municipality’s design depth.

Local high groundwater levels
will remain.

Existing sewer does not have
sufficient capacity to convey
design peak discharges.

No anticipated impacts.
Likelihood of obstructions within
the existing overland flow route

are mitigated by proposed
drainage easement.

Neutral

may affect downstream aquatic habitat under major flow events.
Replacement OGS treats runoff to mitigate potential impacts to
downstream habitat.

Potential impacts to streambank vegetation with higher peak flows.
Replacement OGS treats runoff to mitigate potential impacts to
vegetation along receiving watercourse.

May require tree clearing to permit construction of upgrades to outfall,
therefore consideration of breeding periods for construction tfiming.
Entire catchment area is within a Significant Groundwater Recharge
Area (SGRA).

Entire catchment area is within a Highly Vulnerable Aquifer Zone (HVA).
No anficipated impacts on groundwater or surface water quality.

Water quality control is provided by replacement OGS.

No quantity control provided for higher peak discharges, however
dedicated drainage easement provides additfional security against
obstruction (currently overflow occurs on private lands).

Maximum ponding at Towerline Street low point less than Municipality’s
design standard, and the frequency of overland flows resulting in
ponding is reduced.

Local high groundwater levels will remain.

Temporary lowering of local groundwater levels during construction due

to dewatering.

Proposed storm sewer provides sufficient capacity to accommodate the

calculated peak design flows.

Can provide capacity fto accommodate runoff from Longwoods
Commercial Lands future development (refer fo Alternative 3A or 3B).
This option may involve direction of flows from Longwoods Commercial
Lands (Alternative 3A or 3B) depending on the selection of the
preferred solution for that catchment area.

Disruption to local residents along Towerline Street and Springer Road to

construct new sewer and to residents adjacent to outlet sewer.
Potential conflicts with existing utilities and municipal services.
Challenges associated with constructing deep outlet pipe on steep

Least Preferred



Evaluation Criteria

Table 6.7 Springer Road Municipal Drain - Evaluation Matrix

Springer Road Drain

Alternative 1 - Do Nothing

Alternative 2 - Abandon

Municipal Drain and Negotiate

Drainage Easement

Alternative 3 - Replace Existing Storm Sewer, Negotiate Drainage
Easement & Abandon Municipal Drain

Geotechnical Considerations o

Construction o

No additional issues as there
would be no work associated

with this option.
Consequences of System e Maijor flows conveyed by
Failure overland flow route to

neighboring farmland.
e Potential property damage if
building openings located next
to overland flow route are below
grade.
No construction impacts as no
work is associated with this
alternative.

No additional issues as there is
limited work involved with this
option.

Proposed drainage easement
lowers risk of future obstruction of
the existing overland flow route.
Potential property damage if
building openings located next
to overland flow route are below
grade.

No construction impacts as no
work is associated with this
alternative.

None required

slope.

Likelihood of obstructions within the existing overland flow route are
mitigated by proposed drainage easement.

Given proximity to surface water features and local topography,
groundwater impacts during construction should be anficipated. Natfive
soils not expected to cause impacts.

Potential slope stability issues for outlet reconstruction.

Proposed drainage easement lowers risk of future obstruction of the
existing overland flow route.

Potential property damage if building openings located next to
overland flow route are below grade are mitigated by increased
capacity in the storm sewer and reduction of frequency.

Significant disruption to local residents during sewer and road
reconstruction.

Consideration should be given to completing construction prior to full
subdivision build-out to minimize disruption to residents.

Work could be coordinated with upstream works to service Longwoods
Commercial Lands.

Storm sewer will be subject to MOECC ECA.

LTVCA permit likely required to replace the existing outfall

Economic/Financial

Approval Requirements & e None required
Regulatory Requirements

Overall

Initial Capital Costs e No initial capital costs.
Property Acquisition Costs e No property required.

Costs should be assessed to
landowners in accordance with
the Drainage Act.

Overall -

Operation and Maintenance .
Costs

Most Preferred

No anticipated capital cost.

Drainage easement must be
negotiated.

Costs associated with operation
and maintenance of existing
OGS.

Costs paid by municipal budget

Neutral

High capital cost due to construction of new sewers and reconstruction
of Towerline Streeft, including upgrades to outfall structure.

Potential total costs for upgrades may be shared with works related to
upgrades fo the Longwoods Commercial Lands (Alternative 3B).
Drainage easement must be negotiated.

Costs associated with operation and maintenance of replacement
OGS.
Costs paid by municipal budget

Least Preferred




Public Health and Safety

Cultural Heritage Resources

Aesthetics

Property Impacts/Acquisitions

Most Preferred

Table 6.8 Communings Municipal Drain — Evaluation Matrix

Moderate risk to public safety
due to frequent prolonged
ponding at Wellington Road
low point.

Additional ponding noted off
Martin Road.

Proposed new developments
will increase flow to system,
increasing risk of ponding and
impacts to public health and
safety.

No built heritage properties
registered within the
catchment areaq, therefore no
impacts.

No risk fo archaeological
resources.

No anficipated addifional
impact as no work is planned
with this alternative.
Aesthetic impacts related to
standing/ponding water.

Potential risk to private
property during flood events.
No property acquisition would
be required since additional
SWM measures will not be
implemented.

Mitigates risk to public safety during
major flood events.

Reduced ponding at low point
along Wellington Road, reducing
risk to public safety.

Ponding along Martin Road
addressed through new
development works.

Temporary infrequent deep
standing water in proposed dry
SWM pond presents a low risk to
public safety.

No built heritage properties
registered within the catchment
areq, therefore no impacts.
Potential for the disruption of
archaeological material.

Short-term impacts during

construction should be anticipated.

Aesthetic impacts associated with
frequency and duration of ponding
water addressed at both locations
identified.

New development to include
urban cross sections.

Wellington Street and Martin Road
to semi-urban design standard.
Aesthetic impacts associated with
free removals along roads and
construction of dry pond.

Lowers risk to private property
during flooding events.
Municipality will need to acquire
land for proposed dry SWM pond
fo service existing ROW and
development lands.

Tree removal may be required

Neutral

Mitigates risk to public safety during
major flood events.

Reduced ponding at low point
along Wellington Road, reducing risk
to public safety.

Ponding along Martin Road
addressed via overland flow route
to proposed ditch improvements
along Martin Road.

No built heritage properties
registered within the catchment
areq, therefore no impacts.
Potential for the disruption of
archaeological material although
proposed works generally limited to
within existing right-of-way.

Short-term impacts during
construction should be anticipated.
Aesthetic impacts associated with
frequency and duration of ponding
water addressed at both locations
identified.

New development and existing
streets to semi-urban design
standard.

Aesthetic impacts associated with
free removals along roads.

Lowers risk to private property.
Drainage easement required for
existing pipe from ST124 to ST119.
Proposed open channel drainage
easement required along west side
of new development at southeast
corner of Wellington Street and

Mitigates risk to public
safety during major flood
events.

Reduced ponding af low
point along Wellington
Road, reducing risk to
public safety.

Ponding along Martin
Road addressed via
overland flow route to
proposed ditch
improvements along
Martin Road.

No built heritage
properties registered
within the catchment
areaq, therefore no
impacts.

Potential for the disruption
of archaeological
material although
proposed works generally
limited to within existing
right-of-way.

Short-term impacts during
construction should be
anticipated.

Aesthetic impacts
associated with frequency
and duration of ponding
water addressed at both
locations identified.

New development and
existing streets to semi-
urban design standard.
Aestheftic impacts
associated with tree
removals along roads.
Lowers risk to private
property.

Drainage easement
required east of Martin
Road.

Proposed open channel
drainage easement

Least Preferred



Policy/Guidelines

Aboriginal Impacts

Overall

Floodplain Impact/Policy

Erosion and Sedimentation Impacts

Most Preferred

Table 6.8 Communings Municipal Drain — Evaluation Matrix

o Caftchment area identified for
future residential, commercial,
and employment in OP,
current SWM operations will
not support future
development as lack of SWM
controls will increase flooding
potential.

e No concerns from aboriginal
communities expressed, will
continue consultation
throughout study.

¢ No additional floodplain
impacts anticipated.

¢ No anticipated impacts.

along right of way.

Provides SWM measures to service
future residential, commercial and
employment area development as
per OP policy.

Meets Municipality’s design
standards for urban right of ways
within new development.

No concerns from aboriginal
communities expressed, will
continue consultation throughout
study.

Major flows from a portfion of the
future development are diverted to
the Harris Road culvert.

Major flows from the low point
along Wellington Street (south side)
are conveyed to the Longwoods
Road culvert (refer to Alternative 2
or 3 of Longwoods Road Culvert).

Risk of erosion along ravine as a
result of increase in sewer capacity
and implementation of urban
design standard within new
development areas mitigated by
new dry pond and OGS. In
addition, a portion of future

Neutral

Martin Road.
Tree removal may be required along
drainage easement required east of
Martin Road
Tree removal may be required along
right of way.

Provides SWM measures to service
future residential, commercial and
employment area development as
per OP policy.

Does not meet Municipality’s design
standards for urban right of ways in
future developments

No concerns from aboriginal
communities expressed, will
continue consultation throughout
study.

Minor flows from a significant portion
of the service area are diverted to
the future Victoria Street storm sewer
outlet.

Major flows from the low point along
Wellington Street (south side) are
conveyed to the Longwoods Road
culvert (refer to Alternative 2 or 3 of
Longwoods Road Culvert).

Likely less risk of erosion along ravine
as a portion of existing and
proposed development will be
redirected to Victoria Street
(Thompson Drain) or to the
Longwoods Road Culvert.

required along west side
of new development at
southeast corner of
Wellington Street and
Martin Road.

Tree removal may be
required along right of
way.

Provides SWM measures to
service future residential,
commercial and
employment area
development as per OP
policy.

Does not meet
Municipality’s design
standards for urban right
of ways in future
developments

No concerns from
aboriginal communities
expressed, will continue
consultation throughout
study.

No additional floodplain
impacts anticipated as
flows continue to be
conveyed to existing
outlet.

Maijor flows from the low
point along Wellington
Street (south side) are
conveyed to the
Longwoods Road culvert
(refer to Alternative 2 or 3
of Longwoods Road
Culvert).

Increased risk of erosion
along ravine as a result of
increase in sewer
capacity mitigated by
peak flow control in
drainage easement.

Least Preferred



Aquatic Habitats

Terrestrial Habitats

Migratory/Other Birds

Groundwater / Water Quality

Overall

Compliance with Stormwater Design

Targets

Most Preferred

Table 6.8 Communings Municipal Drain — Evaluation Matrix

Potential impacts to SAR o
habitats due to impairment of
water quality if SWM controls

are not implemented for future
development.

No anficipated impacts. o
No anficipated impacts. o
Existing roadside ditches o

provide water quality benefits

at outlet, however infiliration of
potential contaminants may
impact groundwater quality if
present. Additional

development may increase
potential for contaminants.

Entire catchment area is within

a Significant Groundwater
Recharge Area (SGRA). o
Entire catchment area is within

a Highly Vulnerable Aquifer

Zone (HVA). o

Existing roadside ditches o
provide water quality benefits.

Will not comply with SWM

design targets.

development is to be redirected to
the Harris Road culvert.

Higher peak flows to ravine as a
result of development and
proposed upgrades to existing
storm sewer system, however dry
pond and OGS could mitigate
downstream impacts to aquatic
habitats.

Potential impacts to streambank
vegetation with higher peak flows,
however dry pond and OGS will
mitigate impacts.

May require free clearing to permit
construction, therefore
consideration of breeding periods
for construction timing.

Existing roadside ditches provide
water quality benefits at outlet,
however infiltration of potential
contaminants may impact
groundwater quality if present.
Impacts of existing and future
development may increase
potential for contaminants,
although some impacts to outlet
mitigated through OGS.

Entire catchment area is within a
Significant Groundwater Recharge
Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Proposed OGS and dry SWM pond
provide all necessary stormwater
freatment and control to the minor
flows from the entire service area.

Neutral

Redirection to adjacent catchments
should mitigate overall impacts to
aquatic habitats near the existing
outlet.

No anticipated impacts as
significant portion of the system
would be redirected to Longwoods
Road Culvert and Thompson Drain.

May require free clearing to permit
construction, therefore
consideration of breeding periods
for construction timing.

Existing roadside ditches provide
water quality benefits at outlet,
however infiltration of potential
contaminants may impact
groundwater quality if present. New
development to implement semi-
urban standard, including ditches to
improve treatment.

Entire catchment area is within a
Significant Groundwater Recharge
Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Proposed roadside ditches provide
all necessary stormwater treatment
to the runoff from future
development.

Peak flow control in
drainage easement limits
potential impacts to
aqguatic habitats.

Potential impacts to
sfreambank vegetation
mitigated by peak flow
control in drainage
easement.

May require free clearing
to permit construction,
therefore consideration of
breeding periods for
construction timing.
Existing roadside ditches
provide water quality
benefits at outlet,
however infiltration of
potential contaminants
may impact groundwater
quality if present. New
development to
implement semi-urban
standard, including
difches to improve
treatment.

Entire catchment area is
within a Significant
Groundwater Recharge
Area (SGRA).

Entire catchment area is
within a Highly Vulnerable
Aquifer Zone (HVA).

Proposed roadside
ditches provide all
necessary stormwater
tfreatment to the runoff
from future development.

Least Preferred



Effects on local ponding depth

Effect on Groundwater Levels

Capacity (for existing and future
development)

Compliance with Applicable
Floodplain Policies

Site Design Challenges

Geotechnical Considerations

Most Preferred

Table 6.8 Communings Municipal Drain — Evaluation Matrix

Frequent persistent ponding
occurs at Wellington Street low
point and off Martin Road.

No anficipated impacts.

Existing drainage system does
not provide capacity for future
development.

Frequent persistent ponding
occurs at Wellington Street low
point and off Martin Road.

No anticipated floodplain
impacts.

Not applicable as no work
would be undertaken as part
of this alternative.

No additional issues as there
would be no work associated
with this option.

Mitigates ponding at Wellington o
Street low point and along Martin
Road.

New storm sewer may impact o
groundwater levels during

construction and via pipe bedding
once installed depending on o
depth.

Local high groundwater levels may
be reduced by future residential
sump pumps.

Local high groundwater levels may
be reduced by seepage into
proposed dry SWM pond.
Temporary lowering of locall
groundwater levels during
construction due to dewatering.
Proposed drainage system provides
capacity to accommodate the
runoff from future development
and address existing ponding
issues.

No anficipated floodplain impacts
within this catchment.

Grading challenges associated o
with directing major flow from

future development located

northwest of Martin/Wellington o o
an appropriate outlet.
Groundwater levels are highly
variable in this area and may
impact construction of storm °
sewers and dry pond.

Groundwater impacts during o
construction should be anticipated
given extent of sewer works and

highly variable conditions in this

area. Native soils not expected to
cause impacts.

Neutral

Mitigates ponding at Wellington
Street low point and along Martin
Road.

Local high groundwater levels may
be reduced by future residential
sump pumps.

Temporary lowering of local
groundwater levels during
construction due to dewatering.

Proposed drainage system provides
capacity to accommodate the
runoff from future development and
address existing ponding issues.

No anficipated floodplain impacts
within this catchment.

Coordination with future
downstream Victoria Street storm
sewer required

Limited access to outlet pipe from
ST124 10 ST119

Grading challenges associated with
proposed roadside ditches.
Groundwater levels may effect
construction of Wellington Street
storm sewer.

Groundwater impacts during
construction should be anticipated
given extent of sewer works and
highly variable conditions in this
area. Native soils not expected to
cause impacts.

Mitigates ponding at
Wellington Street low
point and along Martin
Road.

New storm sewer may
impact groundwater
levels during construction
and via pipe bedding
once installed depending
on depth.

Local high groundwater
levels may be reduced by
future residential sump
pumps.

Temporary lowering of
local groundwater levels
during construction due to
dewatering.

Proposed drainage
system provides capacity
to accommodate the
runoff from future
development and
address existing ponding
issues.

No anficipated floodplain
impacts within this
catchment.

Grading challenges
associated with proposed
roadside ditches.
Groundwater levels may
effect construction of
Wellington Street storm
sewer.

Groundwater impacts
during construction should
be anticipated given
extent of sewer works and
highly variable conditions
in this area. Native soils
not expected to cause
impacts.

Least Preferred



Consequences of System Failure

Construction

Operation and Maintenance

Approval and Regulatory
Requirements

Overall

Initial Capital Costs

Most Preferred

Table 6.8 Communings Municipal Drain — Evaluation Matrix

o Potential property damage
near Wellington Street low
point.

e No construction impacts as no
work is associated with this
alternative.

e Limited access to outlet pipe
from existing dry SWM pond

e Ponding at Wellington Road
low point with limited access
to downstream drain.

e Development applications
subject to comment/permit
from UTRCA.

e No initial capital costs.

Overflow from dry SWM pond o
directed to ravine outlet to

mitigate property damage.

Maijor flows from Wellington Street

low point conveyed by future
drainage system to Longwoods

Road culvert.

Significant dewatering for o
proposed storm sewers and dry

SWM pond may be required.
Significant disruption along

Wellington Street and Martin Road

to construct new sewers and

improve ditches and upgrade to
semi-urban standard.

Occasional inspection and o
maintenance of proposed dry SWM
pond would be required.

Annual inspection and

maintenance of proposed OGS

would be required.

Property owners to maintain

condition of proposed roadside
ditches.

Storm sewer works including dry o
pond and OGS will be subject to
MOECC ECA.

Construction works may be subject e
to MOECC PTTW.

Subject area located within UTRCA e
Regulated Limit and will require

permit.

Development applications subject e
to comment/permit from UTRCA.

High capital cost due to extent of o
work required.

Works related to diversion of flow to
Harris Road culvert (Alternatives 2,
2A, 3A, or 3B of Harris Road Culvert)
and Longwoods Road culvert( refer
to Alternative 2 or 3 of Longwoods

Neutral

Major flows from Wellington Street
low point conveyed by future
drainage system to Longwoods
Road culvert.

Significant disruption along
Wellington Street and Martin Road
tfo construct new sewers and
improve ditches and upgrade to
semi-urban standard.

Property owners to maintain
condition of proposed roadside
ditches.

Storm sewer works for new
connection to Thompson Drain will
be subject to MOECC ECA.
Construction works may be subject
to MOECC PTTW.

Subject area located within UTRCA
Regulated Limit and will require
permit.

Development applications subject
to comment/permit from UTRCA.

High capital cost due to
construction of a significant run of
sewer to connect to the Thompson
Drain.

Work related to diversion of flow o
Victoria Street storm sewer
(Alternative 4 of Thompson Drain)

Maijor flows from
Wellington Street low
point conveyed by future
drainage system to
Longwoods Road culvert.

Significant disruption
along Wellington Street
and Marfin Road o
construct new sewers and
improve ditches and
upgrade to semi-urban
standard.

Property owners to
maintain condition of
proposed roadside
ditches.

Storm sewer works will be
subject to MOECC ECA.
Construction works may
be subject to MOECC
PTTW.

Subject area located
within UTRCA Regulated
Limit and will require
permit.

Development
applications subject to
comment/permit from
UTRCA.

Moderate capital cost
when compared to
Alternatives 2 and 3A.
Work related to diversion
of flow to Longwoods
Road culvert (Alternative
2 or 3 of Longwoods Road

Least Preferred



Table 6.8 Communings Municipal Drain — Evaluation Matrix

Cummings Drain

Alternative 1 - Do Nothing Alternative 2 — Urban R.O.W.s and | Alternative 3A — Semi-Urban R.O.W.s Alternative 3B — Semi-
Dry SWM Pond Urban R.O.W.s (Alternate

Evaluation Criteria

Most Preferred

e No property required.

e Downstream outlet is prone to
clogging and regular
maintenance requirements to
mitigate ponding.

o Costs assessed to landowners
in accordance with the
Drainage Act.

Road Culvert) would impact cost
associated with those systems and
therefore need to be considered.

Land required for proposed dry
SWM pond on development lands.

Costs associated with operation
and maintenance of proposed
OGS and dry SWM pond.

Costs paid by municipal budget as
Municipality would now own the
infrastructure.

Roadside ditch minor maintenance
typically performed by property
owners.

and Longwoods Road culvert
(Alternative 2 or 3 of Longwoods
Road Culvert) would impact cost
associated with those systems and
therefore need to be considered.
Potential costs associated with
obtaining drainage easements on
north side of Wellington Street and
east of Martin Road.

Costs paid by municipal budget as
Municipality would now own the
infrastructure.

Roadside ditch minor maintenance
typically performed by property
owners.

Outlet)

Culvert) would impact
cost associated with those
systems and therefore
need to be considered.

Potential costs associated
with obtaining drainage
easement east of Martin
Road.

Costs paid by municipal
budget as Municipality
would now own the
infrastructure.

Roadside ditch minor
maintenance typically
performed by property
OWNETS.

Neutral

Least Preferred




Public Health and Safety

Cultural Heritage Resources

Aesthetics

Property Impacts/Acquisitions

Policy/Guidelines

Aboriginal Impacts

Overall

Floodplain Impact/Policy

Most Preferred

Figure 6.9 Longwoods Road Culvert - Evaluation Matrix

Ponding observed north
of Longwoods Road
within frontage of
commercial property.

No built heritage
properties registered
within the catchment
areaq, therefore no
impacts.

No disruption of
archaeological resources
as there is no work
involved with this opfion
Aesthetic impacts related
to standing/ponding
water.

Frequent flooding of
Longwoods Road
commercial property will
likely continue.

Would not comply with
guidelines for SPA #3in
OP Section 11 which
outline that new
development is to
proceed under full
municipal services.

No concerns from
aboriginal communities
expressed, will confinue
consultation throughout
study.

No additional floodplain
impacts anticipated.

Mitigates ponding observed through ditch upgrades.
Ponding observed in front of school would either remain or
could be addressed as part of Thompson Drain upgrades
(Alternatives 3 or 4).

No built heritage properties registered within the
cafchment areq, therefore no impacts.

Potential for the disruption of archaeological material.

Short-term impacts during construction should be
anticipated.

Minimal long-term aesthetic impacts with exception of
work to occur with regards to development lands.

Flooding of Longwoods Road commercial property
mitigated by proposed ditch improvements and local
drainage servicing.

Temporary disruption to neighboring properties on
Longwoods Road.

Reduces ponding at Wellington Street low point (refer to
Cummings Drain for additional information).

Would provide municipal SWM services to service future
development in accordance with OP Section 11 (SPA #3
guidelines).

Does not meet municipal design standards for urban right
of ways within new development.

No concerns from aboriginal communities expressed, will
contfinue consultation throughout study.

Major flows from the low point along Wellington Street
(south side) are conveyed to the Longwoods Road culvert
(refer to Alternative 2, 3A and 3B of Cummings Drain).

Neutral

Mitigates ponding observed through ditch upgrades.
Temporary infrequent deep standing water in proposed
dry SWM pond presents a low risk to public safety.

No built heritage properties registered within the
cafchment areq, therefore no impacts.
Potential for the disruption of archaeological material.

Short-term impacts during construction should be
anticipated.

Minimal long-term aesthetic impacts with exception of
work to occur with regards to development lands
including construction of dry pond.

Flooding of Longwoods Road commercial property
mitigated by proposed ditch improvements and local
drainage servicing.

Land for proposed dry SWM pond to be obtained
through development application process

Temporary disruption to neighboring properties on
Longwoods Road

Reduces ponding at Wellington Street low point (refer to
Cummings Drain for additional information).

Would provide municipal SWM services to service future
development in accordance with OP Section 11 (SPA #3
guidelines).

Meets municipal design standards for urban right of
ways within new development.

No concerns from aboriginal communities expressed, will
contfinue consultation throughout study.

Major flows from the low point along Wellington Street
(south side) are conveyed fo the Longwoods Road
culvert (refer to Alternative 2, 3A and 3B of Cummings
Drain).

Least Preferred



Erosion and Sedimentation Impacts

Aquatic Habitats

Terrestrial Habitats

Migratory/Other Birds

Groundwater/ Water Quality

Overall

Compliance with Stormwater Design
Targets

Effect on Local Ponding Depths

Effect on Groundwater Levels

Most Preferred

Figure 6.9 Longwoods Road Culvert - Evaluation Matrix

No anficipated impacts.

No anficipated impact.

No anticipated impact.

No anficipated impact.

Entire catchment is
considered within a
Significant Groundwater
Recharge Area (SGRA).
Entire catchment area is
within a Highly Vulnerable
Aquifer Zone (HVA).
Existing roadside ditches
provide water quality
benefits at outleft,
however infiltration of
potential contaminants
may impact groundwater
quality if present.
Additional development
may increase potential
for contaminants.

No existing SWM conftrols,
runoff travels directly to
ravine.

No additional change.
Surface ponding
continues to occur at
Wellington Road low
point and Longwoods
Road commercial
property.

No anficipated impacts.

Increased risk of erosion along ravine with redirection of
flows fromm Cummings Drain (fo address Wellington Street
low point).

Opportunity to implement erosion confrol measures within
new development areas to mitigate downstream erosion
risk.

Higher peak flows to ravine as a result of development
and proposed redirection of flows fromm Cummings Drain.
SWM treatment within development lands should mitigate
impacts to downstream aquatic habitat.

Potential disruption to roadside terrestrial resources (tree
removal).

May require tree clearing to permit construction, therefore
consideration of breeding periods for construction fiming.

Entire catchment is considered within a Significant
Groundwater Recharge Area (SGRA).

Entire catchment area is within a Highly Vulnerable Aquifer

Zone (HVA).

Existing and proposed roadside ditches provide water
quality benefits at outlet, however infiltration of potential
contaminants may impact groundwater quality if present.

Proposed roadside ditches provide all necessary
stormwater freatment.

Flooding of Longwoods Road commercial property
mitigated by proposed ditch improvements and local
drainage servicing.

Reduces ponding at Wellington Street low point (refer to
Alternatives 2, 3A, and 3B of Cummings Drain for
additional information).

Local high groundwater levels may be reduced by future
residential sump pumps.

Neutral

Opportunity to implement erosion control measures
within new development areas to mitigate downstream
erosion risk.

Increased risk of erosion along ravine with redirection of
flows fromm Cummings Drain (fo address Wellington Street
low point).

Higher peak flows to ravine as a result of development
and proposed redirection of flows fromm Cummings Drain.
SWM treatment within development lands should
mitigate impacts to downstream aquatic habitat.
Potential disruption to roadside terrestrial resources (tree
removal).

May require tree clearing to permit construction,
therefore consideration of breeding periods for
construction timing.

Entire catchment is considered within a Significant
Groundwater Recharge Area (SGRA).

Entire catchment area is within a Highly Vulnerable
Aquifer Zone (HVA).

Proposed dry SWM pond and OGS to provide necessary
water quality treatment.

Quality and quantity control measures provided via OGS
and dry pond.

Flooding of Longwoods Road commercial property
mitigated by proposed ditch improvements and local
drainage servicing.

Reduces ponding at Wellington Street low point (refer to
Alternatives 2, 3A, and 3B of Cummings Drain for
additional information).

New storm sewer may impact groundwater levels during
construction and via pipe bedding once installed

Least Preferred



Capacity (for existing and future
development)

Compliance with Applicable Floodplain
Policies

Site Design and Operational Challenges

Geotechnical Considerations

Consequences of System Failure

Construction

Operation and Maintenance

Approvals and Regulatory
Requirements

Overall

Most Preferred

Figure 6.9 Longwoods Road Culvert - Evaluation Matrix

Existing drainage system
does not provide
capacity for future
development, increasing
risk of flooding.

No anticipated floodplain
impacts.

Not applicable as no
work would be
undertaken as part of this
alternative.

No addifional issues as
there would be no work
associated with this
option.

Flows in excess of the
Longwoods Road culvert
capacity are conveyed
westward by the
Longwoods Road R.O.W.
No construction impacts
as no work is associated
with this alternative.

Periodic inspection and
debris removal at existing
Longwoods Road culvert
required.

Development
applications subject to
comment/permit from
UTRCA.

Provides capacity for future development.

Provides capacity fo convey major flows from Wellington
Street low point( refer to Alternatives 2, 3A, and 3B of
Cummings Drain for additional information).

Provides capacity fo mitigate ponding on Longwoods
Road commercial property.

No anficipated floodplain impacts, although addifional
flow is anficipated based on reprofiling of Wellington
Street and redirection of segment of Cummings Drain.
Grading of proposed road profiles and roadside ditches
likely challenging due to relatively flat local topography.

No significant groundwater impacts anficipated. Native
soils not expected to cause impacts.

Major flows conveyed by proposed semi-urban R.O.W.s to
Longwoods Road R.O.W.

Flows in excess of the Longwoods Road culvert capacity
are conveyed westward by the Longwoods Road R.O.W.

No significant construction challenges anficipated.

Proposed driveway culverts to be maintained by residents.

Property owners to maintain condition of proposed
roadside ditches.

Periodic inspection and debris removal at existing
Longwoods Road culvert.

Development applications may be subject to
comment/permit from LTVCA.

Neutral

depending on depth.

Local high groundwater levels may be reduced by
future residential sump pumps.

Local high groundwater levels may be reduced by
seepage info proposed dry SWM pond.

Provides capacity for future development.

Provides capacity fo convey major flows from Wellington
Street low point( refer to Alternatives 2, 3A, and 3B of
Cummings Drain for additional information).

Provides capacity to mitigate ponding on Longwoods
Road commercial property.

No anficipated floodplain impacts, although additional
flow is anficipated based on reprofiling of Wellington
Street and redirection of segment of Cummings Drain.
Groundwater levels are highly variable in this area and
may impact construction of storm sewers and dry pond.
Significant dewatering may be required.

Groundwater impacts during construction should be
anticipated given extent of sewer works and highly
variable condifions in this area. Native soils not
expected to cause impacts.

Additional geotechnical investigation needed during
detailed design of dry SWM pond.

Overflows from the proposed dry SWM pond conveyed
westward by the Longwoods Road R.O.W.

Flows in excess of the Longwoods Road culvert capacity
are conveyed westward by the Longwoods Road
R.O.W.

Significant dewatering for proposed storm sewers and
dry SWM pond may be required.

Significant disruption of Longwoods Road traffic likely
required to construct proposed outlet storm sewer.
Periodic inspection and maintenance of proposed dry
SWM pond.

Annual inspection and maintenance of proposed OGS.
Periodic inspection and debris removal at existing
Longwoods Road culvert.

Storm sewer works including dry pond and OGS will be
subject to MOECC ECA.

Construction works may be subject to MOECC PTTW.
Development applications may be subject to
comment/permit from LTVCA.

Proposed outfall subject to LTVCA permit.

Least Preferred



Figure 6.9 Longwoods Road Culvert - Evaluation Matrix

Longwoods Road Culvert

Evaluation Criteria Alternative 1 - Do Nothing Alternative 2 - Semi-Urban R.O.W.s Alternative 3 - Urban R.O.W.s and Dry SWM Pond

No initial capital costs.

No property required.

No change anticipated,

although maintenance
costs associated with
cleaning of Longwoods
Road culvert should be
expec’red

Low capital cost as majority of flows are addressed
through ditch works.

Works related to diversion of flow from Cummings Drain
(Alternatives 2, 3A, and 3B) would impact cost associated
with that system and therefore need to be considered.
No property acquisition anticipated.

Roadside ditch minor maintenance typically performed
by property owners.

Costs associated with cleaning of Longwoods Road
culvert should be expected.

Highest capital cost due to extent of work required.
Works related to diversion of flow from Cummings Drain
(Alternatives 2, 3A, and 3B) would impact cost
associated with that system and therefore need to be
considered.

Land required for proposed dry SWM pond on
development lands (fo be obtained through
development application process).

Costs associated with operation and maintenance of
proposed OGS and dry SWM pond.

Longwoods Road roadside ditch minor maintenance
typically performed by property owners.

- _—_

Most Preferred

Neutral

Least Preferred




Public Health and Safety

Cultural Heritage Resources

Aesthetics

Property Impacts/Acquisitions

Policy/Guidelines

Table 6.10 Longwoods Commercial Development - Evaluation Matrix

Proposed new developments will
increase flow to adjacent lands
without SWM controls in place
increasing risk.

No built heritage properties
registered within the catchment
areq, therefore no impacts.

No risk to archaeological
resources.

No anticipated impact as no
work is planned with this
alternative.

No property acquisition would be
required since additional SWM
measures will not be
implemented.

Does not meet official plan land
use designation.

Concerns expressed from
residents in adjacent
development regarding existing
high groundwater levels, and the
potential impact from LID
measures.

No built heritage properties
registered within the catchment
areq, therefore no impacts.
Potenftial for the disruption of
archaeological material as a
result of site development
activities.

Short-term impacts during
construction should be
anticipated.

Land for on-site SWMF to be
provided in future site plans.
Bypass swale required to be
maintained within the
development lands to convey
flows from Longwoods Road
R.O.W.

Concerns expressed from
residents regarding threat to
private property in adjacent
development should LID
measures aggravate existing high
groundwater levels.

Allows development in
accordance with Official Plan

Temporary infrequent deep
standing water in proposed dry
SWM pond presents a low risk to
public safety.

No built heritage properties
registered within the catchment
areq, therefore no impacts.
Potential for the disruption of
archaeological material as a
result of site development
activities.

Short-term impacts during
construction should be
anticipated.

Aesthetic impacts related to
conversion of current parcel
adjacent to existing residential
area to dry pond.

Aesthetic impacts associated
with constructing proposed dry
pond outlet pipe.

Land for proposed dry SWM
pond to be acquired.
Short-term impacts during
construction should be
anticipated.

Drainage easement required
along rear lots south of Towerline
Street to accommodate future
development.

Required easement currently
outside Settlement Area
boundary.

Drainage easement required to
convey flows from Longwoods
Road R.O.W. to proposed dry
SWM pond.

Allows development in
accordance with Official Plan

Temporary infrequent deep
standing water in proposed dry
SWM pond presents a low risk to
public safety.

No built heritage properties
registered within the catchment
areq, therefore no impacts.
Potential for the disruption of
archaeological material as a
result of site development
activities.

Short-term impacts during
construction should be
anticipated, including impacts
related to work along Towerline
Street.

Aesthetic impacts related o
conversion of current parcel
adjacent to existing residential
area to dry pond.

Aesthetic impacts associated
with lowering of portion of
Springer Road Drain (refer to
Alternative 3 of Springer Road
Drain).

Land for proposed dry SWM
pond to be acquired.
Short-term impacts during
construction should be
anticipated.

Drainage easement required to
convey flows from Longwoods
Road R.O.W. to proposed dry
SWM pond.

Allows development in
accordance with Official Plan

Least Preferred

Most Preferred Neutral



Aboriginal Impacts

Overall

Floodplain Impact/Policy

Erosion and Sedimentation
Impacts

Aquatic Habitats

Terrestrial Habitats

Migratory/Other Birds

Groundwater/ Water Quality

Most Preferred

Table 6.10 Longwoods Commercial Development - Evaluation Matrix

No concerns from aboriginal
communities expressed, will
continue consultation throughout

study.
[ J

No addifional floodplain impacts
anticipated.

No anticipated impacts.

No anficipated impacts.

No anticipated impacts.

No anficipated impacts.

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Significant infilfration likely occurs
on site. Infilfration of potential
contaminants may impact
groundwater quality if present.
Additional development may
increase potential for
contaminants.

land use designation.
Development intensity is limited
by footprint of on-site SWM
controls.

No concerns from aboriginal
communities expressed, will
continue consultation throughout

study.
[ J

No addifional floodplain impacts
anticipated.

No anticipated impacts.

No anficipated impacts.

No anticipated impacts.

No anficipated impacts.

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Existing roadside ditches provide
marginal water quality benefits at
outlet but only for runoff from
Longwoods Road.

Low impact development (LID)
provides freatment to mitigate
impacts to groundwater from
new development. However,

Neutral

land use designation.

Location of proposed SWM pond
in development buffer is
consistent with infent of OP.
Required easement currently
outside Settlement Area
boundary.

No concerns from aboriginal
communities expressed, will
continue consultation throughout
study.

Surface water is diverted from
the existing outlet to an alternate
fributary of the Thames River.

Risk of erosion and sedimentation
along tributary as a result of
increased flows mitigated by
new dry pond and OGS.

Higher peak flows to fributary as
aresult of development
mitigated by dry pond and OGS.
Potential impacts to streambank
vegetation due to higher peak
flows mitigated by dry pond and
OGS.

No anficipated impacts,
however this alternative does rely
on lowering of Springer Road
Drain which may require free
removals (refer fo Alternative 3 of
Springer Road Drain).

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Existing roadside ditches provide
marginal water quality benefits at
outlet but only for runoff from
Longwoods Road. However
infiltration of potential
contaminants may impact
groundwater quality if present.
Impacts of future development

land use designation.

Location of proposed SWM pond
in development buffer is
consistent with intent of OP.

No concerns from aboriginal
communities expressed, will
continue consultation throughout
study.

Surface water is diverted from
the existing outlet to an alternate
tfributary of the Thames River.

Risk of erosion and sedimentation
along tributary as a result of
increased flows mitigated by
new dry pond and OGS.

Higher peak flows to fributary as
a result of development
mitigated by dry pond and OGS.
Potential impacts to streambank
vegetation due to higher peak
flows mitigated by dry pond and
OGS.

No anficipated impacts,
however this alternative does rely
on lowering of Springer Road
Drain which may require tree
removals (refer to Alternative 3 of
Springer Road Drain).

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Existing roadside ditches provide
marginal water quality benefits at
outlet but only for runoff from
Longwoods Road. However
infiltration of potential
contaminants may impact
groundwater quality if present.
Impacts of future development

Least Preferred



Overall

Compliance with Stormwater
Design Targets

Effect on Local Ponding Depths

Effect on Groundwater Levels

Capacity (for existing and
future development)

Compliance with Applicable
Floodplain Policies

Site Design and Operational
Challenges

Table 6.10 Longwoods Commercial Development - Evaluation Matrix

Existing roadside ditches provide
water quality benefits.

Will not comply with SWM design
targets.

No anficipated impacts.

No anficipated impacts on local
groundwater levels.

No available conveyance route
or outlet currently present to
accommodate future
development.

No anticipated floodplain
impacts.

Not applicable as no work would
be undertaken as part of this
alternative.

there is a risk of infiltration of
potential contaminants and
subsequent groundwater
impacts.

Proposed LID provides quantity
and quality controls for new
development.

No anficipated impacts.

Groundwater levels may be
variable within the catchment.
Implementation of LID
tfechnologies may impact levels
and may cause local
groundwater mounding.
Additional infiltration may impact
adjacent Tower Heights
development.

Proposed on-site SWM control
provides capacity fo
accommodate the runoff from
future development.

No anticipated floodplain
impacts.

Soils in western portion of future
development area are likely
amenable to LID measures but
the soils in the eastern portion are
much less permeable.

High groundwater elevations
may interfere with LID design and
operation.

LID may not be compatible with

may increase potential for
contaminants, although some
impacts to outlet mitigated
through OGS.

Proposed OGS and dry SWM
pond provide all necessary
stormwater treatment and
control from the development
area.

No anficipated impacts.

Local high groundwater levels
may be reduced by seepage
into proposed dry SWM pond.
Temporary lowering of local
groundwater levels during
construction due to dewatering.

Proposed new conveyance
route and outlet provides
capacity to accommodate the
runoff from future development.
Proposed pipe could be
designed with additional
capacity to accommodate
runoff from Towerline Street.

A portion of surface water is
redirected to another tributary of
the Thames River.

Conveying surface water from
the eastern portion of the future
development area to the
proposed dry SWM pond will
likely require swales with very
shallow bottom slopes.

Site may require imported fill to
drain surface water westward.
Challenges associated with

may increase potential for
contaminants, although some
impacts to outlet mitigated
through OGS.

Proposed OGS and dry SWM
pond provide all necessary
stormwater treatment and
control from the development
area.

No anficipated impacts,
however proposed storm sewer
reduces ponding depths on
Towerline Road (refer to
Alternative 3 of Springer Road
Drain).

Local high groundwater levels
may be reduced by seepage
into proposed dry SWM pond.
Temporary lowering of local
groundwater levels during
construction due to dewatering.

Proposed new conveyance
route and outlet provides
capacity to accommodate the
runoff from future development.
Mitigates existing storm sewer
capacity issues on Towerline
Road.

A portion of surface water is
redirected to another fributary of
the Thames River.

Conveying surface water from
the eastern portfion of the future
development area to the
proposed dry SWM pond will
likely require swales with very
shallow bottom slopes.

Disruption to local residents along
Towerline Street to construct new
sewer and to residents adjacent

Least Preferred

Most Preferred Neutral



Most Preferred

Geotechnical Considerations

Consequences of System
Failure

Construction

Operation and Maintenance

Table 6.10 Longwoods Commercial Development - Evaluation Matrix

No additional issues as there
would be no work associated
with this option.

There is currently no drainage
system in place with exception of
ditches along Longwoods Road.
With proposed development,
increased flows would continue
to discharge to adjacent lands
and may result in ponding,
erosion, and impact to land use.
No construction impacts as no
work is associated with this
alternative.

No change to current
operational/maintenance
requirements.

some commercial land uses.
Feasibility of LID measures subject
fo determination of groundwater
levels in proposed development
area.

Soils and groundwater may
impact feasibility of
implementing LID for new
development.

Overflows from on-site SWM
controls fravel to neighboring
agricultural property, similar to
existing conditions.

Potential interference with
groundwater levels in the area
due to LID implementation.

Moderate disruption fo
neighboring residents, but
generally attributed to
development activities.

Construction and maintenance
are the responsibility of the site
owner.

Neutral

constructing new outlet west of
Springer Road.

Challenges associated with
potential future development of
land in phases/via multiple
developers. Need to ensure site
design is undertaken to

accommodate full development.

Potential need to import fill to
accommodate required grading
plan to achieve stormwater
servicing.

Groundwater impacts during
construction should be
anticipated given proposed
sewer works. Native soils not
expected to cause impacts.

Dry SWM pond to be designed
with an overflow weir to mitigate
the possibility of property
damage if the pond is
overtopped.

Moderate disruption to
neighbouring residents during dry
pond construction.

Significant disruption to
agricultural land during outlet
pipe construction.

Significant disruption to
neighbouring residents during
outfall construction.

Access to dry pond outlet pipe
likely limited during the cropped
portion of the year.

Occasional inspection and
maintenance of proposed dry
SWM pond would be required.

to proposed dry SWM pond.

Site may require imported fill to
drain surface water westward
Challenges associated with
constructing new outlet west of
Springer Road.

Challenges associated with
potential future development of
land in phases/via multiple
developers. Need to ensure site
design is undertaken to
accommodate full development.
Potential need to import fill fo
accommodate required grading
plan to achieve stormwater
servicing.

Groundwater impacts during
construction should be
anticipated given proposed
sewer works and upgrading
within Springer Road Drain.
Native soils not expected to
cause impacts.

Dry SWM pond to be designed
with an overflow weir to mitigate
the possibility of property
damage if the pond is
overtopped.

Significant disruption to
neighbouring residents during dry
pond construction.

Significant disruption to Towerline
Road residents during outlet pipe
construction.

Significant disruption o
neighbouring residents during
outfall construction. Refer to
Alternative 3 of Springer Road
Drain.

Occasional inspection and
maintenance of proposed dry
SWM pond would be required.
Limited access to outfall.

Least Preferred



Table 6.10 Longwoods Commercial Development - Evaluation Matrix

Alternative 3A - Dry SWM Pond Alternative 3B — Dry SWM Pond
Alternate Alignment

Longwoods Commercial Development

Alternative 2 — Control All
Stormwater On-Site

Evaluation Criteria Alternative 1 - Do Nothing
]

Approval Requirements & e None required.
Regulatory Requirements

- Overl @

e MOECC ECA may be required by

the land developer.

Limited access to outfall.

Storm sewer works including dry
pond and OGS will be subject to
MOECC ECA.

Construction works may be
subject to MOECC PTTW.

LTVCA permit likely required for
outfall modifications.

Storm sewer works including dry
pond and OGS will be subject to
MOECC ECA.

Construction works may be
subject to MOECC PTTW.

LTVCA permit likely required for
outfall modifications.

Economic/Financial
Initial Capital Costs ¢ No initial capital costs.

Property Acquisition Costs e No property required.

Costs

Overall

Operation and Maintenance ¢ No anticipated change.

e Low capital cost as majority of

works relate to work on

development lands, therefore
limited cost anticipated for the

Municipality.

e No property required.

e Operation and maintenance
costs are the responsibility of the

site owner.

Most Preferred

Neutral

High capital cost due to
construction of dry SWM pond
and storm sewer outlet, including
lowering of Springer Road Drain
outfall.

Potential total costs for upgrades
may be shared with works
related to upgrades to the
Springer Road Drain (Alternative
3 of Springer Road Drain).

Block required for dry SWM pond.

Drainage easement must be
negotiated south of Towerline
Street. Second easement must
be negotiated for Springer Road
Drain work (refer to Alternative 3
of Springer Road Drain).

Costs associated with operation
and maintenance of proposed
OGS and dry SWM ponds.

High capital cost due to
construction of dry SWM pond
and storm sewer outlet, including
lowering of Springer Road Drain
and reconstruction of the sewer
along Towerline Street (refer to
Alternative 3 of Springer Road
Drain).

Potential total costs for upgrades
may be shared with works
related to upgrades to the
Springer Road Drain (Alternative
3 of Springer Road Drain).

Block required for dry SWM pond.
Drainage easement must be
negotiated for Springer Road
Drain work (refer to Alternative 3
of Springer Road Drain).

Costs associated with operation
and maintenance of proposed
OGS and dry SWM ponds.

Least Preferred




Public Health and
Safety

Cultural Heritage
Resources

Aesthetics

Property
Impacts/Acquisitions

Policy/Guidelines

Most Preferred

No significant risk to public
health and safety.
Negative water quality
impacts to receiving water
course since SWM
measures will not be
implemented fo service
future development.

No built heritage
properties registered
within the catchment
areq, therefore no
impacts.

No risk to archaeological
resources

No anficipated impact as
no work is planned with
this alternative.

No property acquisition
would be required since
additional SWM measures
will not be implemented.

Catchment area
identified for future
residential in OP, current
SWM operations will not
support future
development as lack of

Table 6.11 Harris Road Culvert — Evaluation Matrix

Temporary infrequent deep
standing water in proposed
dry SWM ponds present a
low risk to public safety.

No built heritage properties
registered within the
catchment areaq, therefore
no impacts.

Potential for the disruption of
archaeological material.

Short-term impacts during
construction should be
anticipated.

New development to
include urban cross sections.
Aesthetic impacts
associated with tree
removals along proposed
north drainage easement.
Drainage easements
required both north and
south of Harris Road to
accommodate future
development.

Opportunity to
decommission existing SWM
pond on school block.

Tree removal may be
required along north
drainage easement.

Would provide municipal
infrastructure for future
development per OP
Section 11.

Meets municipal standard
for urban right of ways within

Temporary infrequent deep
standing water in proposed
dry SWM ponds present a
low risk to public safety.

No built heritage properties
registered within the
catchment areaq, therefore
no impacts.

Potential for the disruption of
archaeological material.

Short-term impacts during
construction should be
anticipated.

New development to
include urban cross sections.
Harris Road to be upgraded
to urban cross section.

Drainage easement
required south of Harris
Road to accommodate
future development.
Proposed Harris Road
improvements will affect
fronting properties.
Opportunity to
decommission existing SWM
pond on school block.

Tree removal may be
required along north
drainage easement and o
accommodate Harris Road
improvements.

Would provide municipal
infrastructure for future
development per OP
Section 11.

Meets municipal standard
for urban right of ways within

Neutral

No significant public health and
safety issues anticipated.

No built heritage properties
registered within the catchment
areq, therefore no impacts.
Potential for the disruption of
archaeological material.

Short-term impacts during
construction should be
anticipated.

New development to include
semi-urban cross sections.
Aesthetic impacts associated with
tree removals along proposed
north drainage easement.

Drainage easements required
both north and south of Harris
Road.

Tree removal may be required
along north drainage easement.

Would provide municipal
infrastructure for future
development per OP Section 11.
Does not meet municipal
standard for urban right of ways
within future development

No significant public health and
safety issues anticipated.

No built heritage properties
registered within the catchment
areq, therefore no impacts.
Potential for the disruption of
archaeological material.

Short-term impacts during
construction should be
anticipated.

New development to include
semi-urbban cross sections.

Drainage easement required
south of Harris Road.

Proposed Harris Road
improvements will affect fronting
properties.

Tree removal may be required
along north drainage easement
and to accommodate Harris Road
roadside ditch improvements.

Would provide municipal
infrastructure for future
development per OP Section 11.
Does not meet municipal
standard for urban right of ways
within future development

Least Preferred



Aboriginal Impacts

Overall

Floodplain
Impact/Policy

Erosion and
Sedimentation Impacts

Aquatic Habitats

Terrestrial Habitats

Migratory/Other Birds

Groundwater Quality

Most Preferred

SWM controls will increase
flooding potential.

No concerns from
aboriginal communities
expressed, will confinue
consultation throughout
study.

No additional floodplain
impacts anticipated.

No opportunity to address
erosion/sedimentation
issues

Potential impacts fo SAR
habitats due to
impairment of water
quality if SWM confrols are
not implemented for
future development.
Potential impacts to
stream banks due o
unconftrolled/untreated
runoff due to new
development.

No anticipated impact,

Entire catchment area is
within a Significant
Groundwater Recharge
Area (SGRA).

Entire catchment area is
within a Highly Vulnerable
Aquifer Zone (HVA).
Existing roadside ditches
are present along a
portion of Harris Road and
provide water quality

Table 6.11 Harris Road Culvert — Evaluation Matrix

future developments.

No concerns from aboriginal
communities expressed, will
contfinue consultation
throughout study.

Proposed SWM controls will
limit peak flows to receiving
ravine.

Risk of erosion along ravine
as aresult of new sewer
works and implementation
of urban design standard
within new development
areas mitigated by new dry
ponds and OGS.

Dry ponds and OGS
designed to mitigate
downstream impacts to
aquatic habitats within
ravine.

Potential impacts to
streambank vegetation due
to higher peak flows
mitigated by dry ponds and
OGS.

May require free clearing to
permit construction,
therefore consideration of
breeding periods for
construction timing.

Entire catchment area is
within a Significant
Groundwater Recharge
Area (SGRA).

Entire catchment area is
within a Highly Vulnerable
Aquifer Zone (HVA).

OGS provides water quality
freatment prior to discharge
to proposed dry SWM
ponds.

future development.

No concerns from aboriginal
communities expressed, will
contfinue consultation
throughout study.

Proposed SWM controls will
limit peak flows to receiving
ravine.

Risk of erosion along ravine
as aresult of new sewer
works and implementation
of urban design standard
within new development
areas mitigated by new dry
ponds and OGS.

Dry ponds and OGS
designed to mitigate
downstream impacts to
aquatic habitats within
ravine.

Potential impacts to
streambank vegetation due
to higher peak flows
mitigated by dry ponds and
OGS.

May require tree clearing fo
permit construction,
therefore consideration of
breeding periods for
construction timing.

Entire catchment area is
within a Significant
Groundwater Recharge
Area (SGRA).

Entire catchment area is
within a Highly Vulnerable
Aquifer Zone (HVA).

OGS provides water quality
tfreatment prior to discharge
to proposed dry SWM
ponds.

Neutral

No concerns from aboriginal
communities expressed, will
continue consultation throughout
study.

Proposed SWM conftrols will limit
peak flows to receiving ravine.

Risk of erosion along ravine as a
result of new development
mitigated by proposed roadside
ditches.

Higher peak flows as a result of
development mitigated by
proposed SWM controls (ditches).

Potential impacts to streambank
vegetation due to higher peak
flows mitigated by dry ponds and
OGS.

May require free clearing to
permit construction, therefore
consideration of breeding periods
for construction timing.

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Existing and proposed roadside
ditches provide water quality
benefits at outlet, however
infiltration of potential
contaminants may impact

No concerns from aboriginal
communities expressed, will
continue consultation throughout
study.

Proposed SWM conftrols will limit
peak flows to receiving ravine.

Risk of erosion along ravine as a
result of new development
mitigated by proposed roadside
ditches.

Higher peak flows as a result of
development mitigated by
proposed SWM controls (ditches).

Potential impacts to streambank
vegetation due to higher peak
flows mitigated by dry ponds and
OGS.

May require free clearing to
permit construction, therefore
consideration of breeding periods
for construction timing.

Entire catchment area is within a
Significant Groundwater
Recharge Area (SGRA).

Entire catchment area is within a
Highly Vulnerable Aquifer Zone
(HVA).

Existing and proposed roadside
ditches provide water quality
benefits at outlet, however
infiltration of potential
contaminants may impact

Least Preferred



Overall

Compliance with
Stormwater Design
Targets

Effects on Local
Ponding Depths

Effect on Groundwater
Levels

Capacity (for existing
and future
development)

Most Preferred

benefits at outlet, however
infiltration of potential
contaminants may impact
groundwater quality if
present. Additional
development may
increase potential for
contaminants.

No stormwater conftrol
measures are currently
provided with excepftion
of some minor ditches.
Will not comply with SWM
design targets for new
development.

Currently no reported
ponding issues, however
further development
without SWM controls may
result in future ponding
issues.

No anficipated impacts.

Existing drainage system
does not provide capacity
for future development.

Table 6.11 Harris Road Culvert — Evaluation Matrix

Proposed OGS and dry SWM
ponds provide all necessary
stormwater treatment to the
runoff from new
development areas.

No additional freatment
provided along Harris Road.
No anticipated impacts.
Upgrades should convey
minor and maijor flows from
existing and new
development.

New storm sewer may
impact groundwater levels
during construction and via
pipe bedding once installed
depending on depth.
Local high groundwater
levels may be reduced by
future residential sump
puUMpPSs.

Local high groundwater
levels may be reduced by
seepage into proposed dry
SWM pond.

Temporary lowering of locall
groundwater levels during
construction due o
dewatering.

Proposed drainage system
provides capacity to
accommodate the runoff
from future development.
Proposed drainage system
provides opporfunity to

Proposed OGS and dry SWM
ponds provide all necessary
stormwater treatment 