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1.0 INTRODUCTION

This report is an Addendum to the Town of Tecumseh Manning Road Secondary Plan Area,
Stormwater Management Class Environmental Assessment (EA) Environmental Study Report
(ESR) (April 2010). The study identified the preferred stormwater management solution and
design to accommodate future development in the Manning Road Secondary Plan Area
(MRSPA). The study was completed as a Schedule C Class EA following the Municipal
Engineers Association, Class Environmental Assessment (June 2000). The Study Area was
bound by Essex County Road 22 to the north, Manning Road (Essex County Road 19) to the
east, the Canadian Pacific Railway (CPR) to the south, and the west side of St. Anne Street and
Lesperance Roads to the west. The existing storm drainage areas are shown in Figure 1, while
the revisions to these storm drainage areas recommended in the April 2010 ESR are shown in

Figure 2.

The preferred alternative involved a regional stormwater management (SWM) facility to address
the development needs of the MRSPA (located at the southerly limits), whereas drainage for the
balance of the Study Area would by-pass this new SWM facility and discharge directly to
existing drainage outlets. The ESR was available for the required public review period, during
which time no Part II Order requests (“bump-ups”) were received and the project was confirmed

as being approved under the Environmental Assessment (EA) Act.

The Baillargeon Drain drainage area formed part of the original Study Area, located to the west
of the MRSPA, and serves existing residential uses. The Baillargeon Drain crosses through the
MRSPA, conveying stormwater runoff in an easterly direction and discharging directly to the
East Townline Drain on the west side of Manning Road. There are currently no measures, nor
were there any proposed in the future, to control the quality and quantity of the stormwater
runoff from the Baillargeon Drain, which affects the level of service and characteristics of the

East Townline Drain.

Since the completion of the 2010 ESR, the Town of Tecumseh has been reviewing its stormwater
servicing strategy in this area and identified the potential to redirect the Baillargeon Drain to the
proposed MRSPA SWM facility. This would provide a means of optimizing the use of this
facility to control the quality and quantity of stormwater runoff from a larger area, thereby
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further improving the existing and future conditions of the East Townline Drain. The Municipal
Class EA (October 2000, as amended in 2007 and 2011), requires that a project be reviewed if it
cannot be carried out in the manner outlined in the ESR. Any “significant” modification to the
project or change in the environmental setting for the project which occurs after the ESR requires

a review of the ESR and the preparation of an Addendum document.

The proposed change in the drainage area served by the MRSPA stormwater management
facility was considered a “significant” change to the preferred solution outlined in the 2010 ESR.
Accordingly, this Addendum was prepared to document the planning and decision-making

process that was followed to confirm the selection of the preferred alternative.

The Notice of Filing of Addendum was advertised on December 12 and 19, 2014, for a 30 day
public and agency review period, a copy of which is included in Appendix F. Several comments

were received during this period, the responses to which are included in Appendix F.

In addition, this April 2015 Addendum Report, has now been updated to reflect additional
information arising from the comments that have been received. In particular, the Essex Region
Conservation Authority’s comments resulted in an expanded hydraulic analysis of the preferred
solution, which has now been outlined in the revised Functional Servicing Modelling Memo
included in Appendix A. This expanded hydraulic analysis did not identify the need for
significant changes to the preferred solution and as a result, this report was not re-issued for

public and agency review.

The requirements outlined in the attached Addendum Report will be incorporated into the
Functional Servicing Report for the MRSPA to clarify the detailed design requirements

associated with the implementation of this preferred solution.

Based on the noted resolution of the public and agency comments and in light of no Part II Order
requests having been received, this project is now considered to be approved under the

Environmental Assessment Act.
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2.0 2010 ENVIRONMENTAL STUDY REPORT RECOMMENDATIONS

Six alternative solutions were developed and evaluated as part of the 2010 study, consisting of
various configurations of a regional SWM facility at two alternative locations in the Study Area.
Based on the evaluation that was completed, the preferred solution (Alternative 2), involved the
implementation of a regional stormwater management facility at the southerly limits of the Study
Area to serve the development needs of the MRSPA. A stormwater pump station would serve to
discharge the runoff volume collected in this facility to the East Townline Drain at a controlled
rate, while the Baillargeon Drain would continue to discharge separately and directly to the East

Townline Drain. The preferred design option included:

¢ A modified wet pond/wetland design.

e Pump station outlet to the East Townline Drain.

e 20 m setbacks from existing and future residential lot lines.

e 5 m setback from the existing Canadian Pacific Railway right-of-way.

e Surface storage requirements throughout the MRSPA for major rainfall events, with
drainage to the SWM facility provided through the minor storm sewer system.

e Integrated parks and trail systems connecting to the wet pond, including planting and

habitat enhancements designed for both function and aesthetics.

3.0 PROJECT DESCRIPTION

Development of lands within the MRSPA portion of the Study Area has not taken place since the
2010 ESR was completed, including any of the associated infrastructure improvements. In order
to facilitate this development in the MRSPA, the Town initiated the functional design of site
services, including an area-specific development charges study. During the course of these
efforts, the Town identified an opportunity to incorporate the Baillargeon Drain as part of the
MRSPA storm sewer system and stormwater management facility to better utilize the capacity of

the existing and proposed storm drainage infrastructure in the area.
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The scope of this Addendum is limited to an evaluation of whether to incorporate the Baillargeon
Drain as part of the design drainage area for the proposed MRSPA storm sewers and stormwater
management facility. In order to evaluate this alternative against the preferred solution identified

in the 2010 ESR, the following work was completed and documented as part of this report:

e Hydraulic and hydrologic modeling of this alternative to confirm the associated
infrastructure requirements and hydraulic impacts; and

e An updated inventory of the environment.

4.0 CLASS EA REQUIREMENTS

The 2010 ESR was prepared in accordance with the Municipal Class Environmental Assessment
(June 2000) as a Schedule C project. Since that time, the Municipal Class EA was amended by
the Ministry of the Environment in 2011. One of the key amendments in the 2011 document is
the allowable time lapse between filing of the ESR and project implementation, which has now
been increased from five years to 10 years. The ten year period extends from the filing of the
Notice of Completion (or resolution of a Part II Order request) to the proposed commencement

of construction for the project.

Section A.4.3 of the 2011 Class EA identifies two reasons for completing an Addendum:

e Significant modifications to the project. Any significant modification which occurs after
filing the Notice of Completion shall be documented in an Addendum. The Addendum
must describe the circumstances necessitating the change, the environmental implications
of the change and what, if anything can and will be done to mitigate any negative
environmental impacts:

o The addition of the Baillargeon Drain drainage area to the design drainage area
for the MRSPA stormwater management facility is considered a significant

modification to the project.
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e Lapse of time. If the period of time between filing the Notice of Completion and project
implementation exceeds the timing window identified in the Class EA, the proponent
shall review the planning and design process and the current environmental setting to
ensure that the project and the mitigation measures are still valid given the current
planning context:

o While the 2010 ESR is valid until April 2015, the opportunity to complete a
review of any changes to the environment was identified as part of this
Addendum since project implementation may not be initiated until after April
2015. This Addendum includes a review of the existing environment for the
Study Area.

As required by the Class EA, this Addendum involved five major activities:

e Update existing and future conditions potentially affected by the project.

e Confirm the appropriate range of design options.

e Update the evaluation of alternative designs, considering all aspects of the environment.

e Update the impact assessment of the preferred alternative, including measures to avoid or
mitigate adverse impacts.

e Public and agency consultation on the proposed changes.

5.0 PUBLIC AND AGENCY CONSULTATION

As part of this Class EA Addendum, a letter was sent to the Ministry of the Environment,
Southwestern Region, Regional Environmental Planner on August 11, 2014, outlining the project

and the need for an Addendum (included in Appendix B).

There have also been on-going discussions with the Essex Region Conservation Authority
(ERCA) regarding drainage considerations in this Study Area. A meeting was held with ERCA
on August 15, 2014, to review the proposed changes being considered in this Addendum.
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The Town of Tecumseh met with several land owners in the MRSPA to inform them of the
proposed expansion of the drainage area for the pond, including the anticipated schedule for

completion of this Addendum and next steps related to site servicing and development.

This Addendum will be available to the public and review agencies for a 30-day review period.
During the review period, there is an opportunity for any person who has significant concerns
with the changes outlined in this report, which cannot be resolved with the Town, to request the
Minister of the Environment to change the status of the project from a Schedule C Class EA to
an individual EA by issuing a “Part I Order” under the EA Act. If there are no Part II Order
requests, the project may proceed to construction. The Part II Order request is only for the

changes documented in this report and does not apply to the 2010 ESR.

A copy of the Notice of Filing of Addendum will be published in two editions of the Tecumseh
Shoreline and will be sent to the project contact list (Appendix B), including the ten First
Nations identified by Indian and Northern Affairs Canada that have specific claims in the

vicinity of the project.

The Notice of Filing of Addendum was advertised on December 12 and 19, 2014, for a 30 day
public and agency review period, a copy of which is included in Appendix F. Several comments

were received during this period, the responses to which are included in Appendix F.

6.0 EXISTING CONDITIONS

This section of the Addendum includes an update of the existing conditions in the Study Area.
6.1  Existing and Future Land Use

Lands within the Study Area include vacant lands that are currently used for agricultural

purposes, existing residential land uses to the west, commercial uses to the northwest, and light

industrial uses to the northeast.
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As outlined on Schedule A-1 of the Sandwich South Official Plan (Consolidated June 2014), the
vacant lands that form the Manning Road Secondary Plan Area (MRSPA) are designated “Low
Density Residential”, “Medium Density Residential”, “General Commercial”, “Neighbourhood

Commercial”, “Community Facility” and “Recreational”.

6.2 Natural Environment

The natural environment within the Study Area is highly degraded and there is little natural
habitat remaining. The 2010 ESR documents the existing natural environment within the
MRSPA. As part of this Addendum, a background review and site reconnaissance was
completed to assess any changes to the natural environment and document conditions along the
Baillargeon Drain. The desktop review included an assessment of potential Species At Risk
(SAR) and their habitat in the area (Appendix C).

Baillargeon Drain

The only area with some natural habitat in the study area is the Baillargeon Drain. It is a
constructed drain with no DFO classification (Land Information Ontario, 2014). It flows in an
easterly direction across the Manning Road Secondary Plan Area to Manning Road where it joins
East Townline Drain and continues north for approximately 3 km until the outlet in Lake St.
Clair. Request for information was submitted to both the Aylmer District Ministry of Natural
Resources & Forestry (MNRF) as well as the Essex Region Conservation Authority. The MNRF
does not have any fisheries information for the Baillargeon Drain and a response from ERCA is
pending (Kate Maclntyre (Pers Comm Oct 2014) Biologist, MNRF, Aylmer District).

Fisheries and Oceans Canada (DFO) mapping for the Essex Region Conservation Authority area
was consulted and no fish or mussel Species at Risk (SAR) are documented within the
Baillargeon Drain. DFO mapping does indicate that there are known fish SAR in Lake St. Clair

at the outlet of East Townline Drain.

Field Investigation

A fish community assessment and characterization of the existing fish habitat within the
Baillargeon Drain was conducted by Dillon biologists on October 8, 2014. Weather conditions
at the time of the assessment were sunny with an approximate temperature of 16°C and wind
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speed of approximately 6 on the Beaufort Scale (Strong Breeze). The drain was assessed by
documenting of physical features and taking photographic record for future reference. The fish
community survey was conducted with a backpack electofisher (Halltech HT-2000B) with
settings of 150 v and 60 Hz for 1,491 seconds (in the lower reach of the drain), as well as 250 v
and 80 Hz for an additional 317 seconds (in the upper reach of the drain), resulting in a

combined effort of 1808 electrofishing shocker seconds.

The Baillargeon Drain was observed to exhibit typical drain characteristics, such as a flat
morphology and was relatively homogenous in form and function. Furthermore, channelization
of the drain was evident. At the time of assessment, the drain had very little flow, with an
average wetted width of approximately 1.2 m and an approximate average depth of 0.1 m.
Substrates consisted primarily of silt, clay, muck and detritus. The channelized banks are steep,
yet stable. Overhanging vegetation primarily in the form of Red Osier Dogwood (Cornus
sericea) and other shrub species were present in the upper reaches of the drain providing shade
and cover to fish species within the drain. Within the drain, cover instream was limited to
organic debris (approximately 30% surface area) in the form of leaf litter and minor coarse
woody debris. Instream vegetation is also present (approximately 15% surface area), and is
predominantly represented by Common Cattail (Typha latifolia). The riparian area on either size
of the drain was narrow with clearing occurring to within 1 m of the top of bank and comprised
of ground cover vegetation and sparse trees and shrubs. The invasive Common Reed
(Phragmites australis) was also observed on-site. Active agricultural fields are present to the
north and south of the drain in the project area. Upstream of the project area, the drain is
subsurface and flows through an approximate 1.25 m concrete culvert. Two additional
corrugated steel pipes (CSPs) approximately 1.25 m in diameter are also present along the drain
in the area of the project site believed to be installed for machinery field access.

During field investigations, one fish species, the Brook Stickleback (Culaea inconstans) was
identified through capture by electrofishing effort as well as observation. Forty individuals were
caught with an approximate twelve more observed. The Brook Stickleback is a native, common
species in Ontario with a Provincial Rank of S5, indicating that it is “Very Common” in Ontario
with a population that is widespread, abundant and demonstrably secure. Its ecological and

economic importance is its role as a forage fish and incidental bait fish.
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Species At Risk

The background review identified thirteen historical occurrence records for SAR within 1 km of
the Baillargeon Drain. Given the historical nature of the occurrence records in the general area of
the project and the open country habitat type as determined through air photo interpretation, it is
unlikely these species currently occupy the Study Area given the level of local disturbance,
quality of residual habitat and the lack of suitable habitats to fulfill one or more of their life
processes. The SAR screening completed for the Baillargeon Drain was sent to the Ministry of
Natural Resources and Forestry (MNRF) for review. MNRF confirmed by letter dated August 8,
2014, there are no known occurrences for the Baillargeon Drain (Appendix C). MNRF advised
that Eastern Fox Snake is known to occur widely in the County of Essex; however, it has not

been specifically noted in the Study Area.

Based on this assessment, there has been no significant change to the natural environment since
the completion of the 2010 ESR.

In response to the Addendum Notice, the MNRF provided feedback on SAR potential in the
wider study area, which is included in Appendix F. Based on input received, there is some
potential for SAR in the area (beyond the Baillargeon Drain) which includes Eastern Fox Snake.
Prior to construction, approval from MNRF is required, either through a Letter of Advice or an
Endangered Species Act approval. Consultation with MNREF is required to determine if species-

specific surveys are required.

6.3 Cultural Resources

A Stage 1 Archaeology Assessment was completed for the MRSPA portion of the Study Area by
Fisher Archaeological Consulting (October 2014). As shown in Figure 7 of the Stage 1
Archaeological Assessment Report (Appendix D), the majority of the Study Area has low
potential for the discovery of archaeological artifacts. Only areas identified as high potential

require additional assessment prior to any construction activities.
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Please refer to Appendix F for further clarification in response to comments received from the
Ministry of Tourism, Culture and Sport (MTCS) following the Notice of Filing of Addendum for
this study.

6.4 Socio-Economic Environment

The 2010 ESR documents existing economic activity within the Study Area. In general, there has
been little change to the economic environment in the Study Area since 2010. Commercial and
Light Industrial businesses dominate the surrounding landscape. Lands within the Study Area

remain under agricultural production of cash crops.

6.5 Drainage System

The 2010 ESR documented the drainage system that serves the Study Area, including the East
Townline Drain, the Cyr Drain, and the Baillargeon Drain, as shown in Figure 1.

The Baillargeon Drain is an open drain that crosses the MRSPA and serves as a drainage outlet
from an enclosed storm sewer system that serves the existing residential lands to the west, and
flows in an easterly direction to the East Townline Drain at Manning Road. As outlined in the
2010 ESR, the open portion of the Baillargeon Drain was proposed to be enclosed with a 1350
mm diameter concrete pipe to accommodate development within the MRSPA, but was not to be
integrated as part of the proposed MRSPA storm drainage system. The revised drainage system

associated with the recommended solution from the 2010 ESR is shown in Figure 2.

Consideration is now being given to incorporating the Baillargeon Drain within the proposed
storm sewer and stormwater management system that is required to serve the development of the
MRSPA, as shown in Figure 3.
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7.0 EVALUATION OF ALTERNATIVE SOLUTIONS
7.1 Alternative Solutions

The alternative to the preferred solution identified in the 2010 ESR involves expanding the
design drainage area of the proposed MRSPA stormwater management facility to include the
Baillargeon Drain drainage area. While the location of the proposed MRSPA stormwater
management facility will remain the same, any required changes to the size, shape, discharge
capacity and operational requirements of this facility will be confirmed and included as part of

the evaluation of this alternative.

The results of the hydraulic and hydrologic analysis of the proposed MRSPA stormwater
management facility are summarized in a report that has been included in Appendix A. This
report has been updated based on comments received from the Essex Region Conservation
Authority (ERCA) following the Notice of Filing of Addendum for this study. In addition to
addressing the resulting changes in the operation of the MRSPA SWM pond, functional design
details of the overland drainage and surface storage system were also developed to facilitate the

detailed design of a fully integrated stormwater drainage solution for the MRSPA.

Based on the findings of this analysis, the resulting changes to the MRSPA stormwater

management facility to accommodate the Baillargeon Drain are summarized as follows:

e The 1:100 year water level in the SWM pond would increase by 1.48 m (Preferred
Scenario 3), reducing the freeboard to the lowest proposed surface elevation in the
MRSPA from 3.61 m to 2.13 m (1.48 m freeboard reduction); and

e The time to drain down the pond facility would increase from approximately 2.25 days to

4.06 days during the 1:100 year storm event.

An evaluation of the alternatives was completed based on engineering, natural environment,

cultural, socio-economic and cost considerations, as outlined in Table 1.0.

Dillon Consulting Limited — 11-5366-7000 Page 11



Town of Tecumseh MRSPA SWM

Environmental Study Report Addendum

December 2014 — Submitted for Public and Agency Review
April 2015 — FINAL REPORT

Table 1.0: Alternative Design Solutions Evaluation Matrix

Alternative Design Solution #2 A (2010) Regional CPR
Pond
Approved 2010 Concept

Alternative Design Solution #2 B (2015) Regional CPR Pond
Including the Baillargeon Drain

Description

Evaluatio

Criteria

A regional SWM facility located adjacent to the CPR Tracks that
serves the 100 Ha MRSPA.

A regional SWM facility located adjacent to the CPR Tracks that serves the 100
Ha MRSPA and the 96 Ha Baillargeon Drain drainage areas.

Engineering

Degree of Stormwater
Quality Control

The MRSPA SWM facility would control the MRSPA stormwater
runoff to a level of treatment greater than “Normal”.

The quality of the existing runoff from the Baillargeon Drain
drainage area is not controlled, and would continue to discharge
directly to the East Townline Drain.

The MRSPA SWM facility would provide quality control for BOTH the
MRSPA and Baillargeon Drain stormwater runoff to a “Normal” level of
treatment.

Maximum Detention Time

The maximum runoff detention time for the 1:100 Year storm
event is 54 hours based on a 500 L/s discharge rate.

The maximum runoff detention time for the 1:100 Year storm event would
increase to 98 hours based on a 500 L/s discharge rate, resulting in

the potential risk of increased overland flows if a storm event were to occur
immediately following a 1:100 year storm. It was determined that on the basis of
the storage volume available up to an extreme water surface elevation of
180.5m, there is a reasonable level of service to address this risk. Some
additional risks are to vegetative plantings in the MRSPA pond as a result the
increased duration of submergence.

Maximum High Water Level
(HWL)

The maximum HWL elevation for the 1:100 year storm event is
177.14 metres, providing a 3.5 m freeboard to the lowest proposed
surface grade in the MRSPA.

The maximum HWL elevation for the 1:100 year storm event is 178.62 metres,
reducing the freeboard to the lowest proposed surface grade in the MRSPA to
2.13 m, and resulting in:

Minor degree of additional surcharging at northerly limits of MRSPA that can
readily be accommodated with surface controls.

Impacts to additional vegetative plantings due to height of submergence.
Increased public safety risks, reinforcing the need to adhere to 5:1 side slopes.

Drainage Infrastructure
Efficiencies

Peak flow attenuation would be achieved for the MRSPA only,
whereas the Baillargeon Drain would continue to discharge
directly to the East Townline Drain, resulting in fewer benefits to
future downstream infrastructure requirements.

A separate enclosure of the Baillargeon Drain would be required,
adding to the infrastructure costs for development of the MRSPA,
without improving the outlet conditions in the interim.

Peak flow attenuation may be achieved for both the MRSPA and the Baillargeon
Drain drainage area, without affecting the proposed pond and pump station
outlet design, resulting in significantly improved benefits to downstream
drainage infrastructure requirements.

The enclosure of the Baillargeon Drain would be more cost-effectively
incorporated as part of the proposed MRSPA storm sewer system, including an
improved outlet condition for the upstream drainage area.

Constructability

Enclosure of the Baillargeon Drain would result in a deficient
outlet at the existing East Townline Drain (ETLD) until such time
that the ETLD is improved in the future as part of the Manning

Road improvements.

Initial stages of development must account for integration of the added drainage
contributions from the Baillargeon Drain as part of the storm sewer servicing
and the staged construction of the MRSPA pond requirements.

Hydraulic Considerations/
MRSPA Surface Storage

All major overland flow can be contained on-site with acceptable

surface storage requirements within the roadway.

Inflows from the Baillargeon Drain during the 1:100 year storm event causes an
increase in the hydraulic gradeline through the MRSPA storm sewer system,
which increases the amount of surface storage needed within the MRSPA. It has
been confirmed that the major drainage system can function by increasing
downstream storm sewer sizes and by allowing limited overland flow release to
the Cyr Drain and East Townline Drain.

Engineering Summary

quatic Environment

No loss of fish habitat or refuge resulting from works

documented in the ESR, however Baillargeon Drain proposed to
be enclosed and directed to the East Townline Drain as part of
works completed outside of the EA. Enclosure would result in loss
of fish habitat.

downstream drainage improvements.

| Loss of fish and fish rfue in the existinargeon Drain. No sigca

Preferred:

- Provides additional runoff quality control for the Baillargeon Drain

- Impacts of increased runoff detention time, HGL increases and HWL in
the MRSPA pond may be mitigated while maintaining an acceptable level
of service.

- Cost-effective infrastructure solution for MRSPA servicing and future

aquatic environments are found in the Study Area.

Terrestrial Environment

Loss of common meadow-type vegetation and wildlife.

No significant natural areas occur within the Study Area.
Potential impacts to SAR habitat requires approval from MNRF
prior to construction.

Same loss of common meadow-type vegetation and wildlife, compared to
Alternative 2A.

No significant natural areas occur within the Study Area.

Potential impacts to SAR habitat requires approval from MNRF prior to
construction.

Natural Environment
Summary

Archaeological Resources

Equal

identified high potential areas prior to construction.

Equal

“Additional Stge cal assessment rir in identified high
potential areas prior to construction.

Cultural Resources

Summary

Future Dvelopmen

Equal

| Pond accommodates all flows associated with development within

the MRSPA with excess capacity.

" Pond accommodates all flows associated with deveopment within the MRSPA

Equal

and Baillargeon Drain drainage areas.
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Alternative Design Solution #2 A (2010) Regional CPR
Pond
Approved 2010 Concept

Alternative Design Solution #2 B (2015) Regional CPR Pond
Including the Baillargeon Drain

Future Development

Pond can accommodate some of the stormwater flows from the

Pond cannot accommodate the stormwater flows from the Tecumseh Hamlet

Outside of Study Area Tecumseh Hamlet development south of the CPR Tracks. development south of the CPR Tracks.

Socio-Economic Summary | Equal Equal

Capital Cost of Trunk Full enclosure of Baillargeon Drain is required. Integrating flow into the established storm sewer network will reduce overall
Sewers cost of construction within the MRSPA.

Increased benefits to the cost of future downstream improvements to the ETLD.

Operational & Maintenance
Cost of Pump Station(s)

One stormwater pumping station needs to be operated and
maintained.

One stormwater pumping station needs to be operated and maintained.

Preferred due to improved ¢ost effectiveness now and in the future.
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7.2

Recommended Design Solution and Detailed Design Considerations

Alternative Design Solution #2 B (2015) Regional CPR Pond, Including the Baillargeon Drain
has been identified as the recommended design solution based on the evaluation outlined in
Table 1.0.

The detailed design of this facility must incorporate the recommendations outlined in the 2010

ESR, including consideration of the recommended refinements to the normal water level and the

level of stormwater quality control. Furthermore, due to the increased runoff volume from the

expanded design drainage area that would now be served by the MRSPA SWM facility, the

following recommendations are highlighted for further consideration during the detailed design

stages of this project:

It is recommended that consideration be given to incorporating inlet controls throughout
the MRSPA to promote an appropriate balance between minor system drainage (limiting
inflows to the capacity of the storm sewer system) and major system drainage
(incorporating sufficient surface storage to accommodate runoff from major storm
events), including reinforcing the importance of overland drainage outlets to the Cyr
Drain, the East Townline Drain and the MRSPA SWM facility.

It is recommended that the proposed vegetative plantings for the embankments of the
MRSPA SWM facility be limited to the selection of species that are more tolerant of
extended periods of submergence, and that increased attention to maintenance of these
plantings is considered.

It is recommended that the 5:1 side slopes recommended in the 2010 ESR be strictly
adhered to for public safety considerations, particularly with the increased depths and
duration of water storage that would now arise with the expanded storm drainage area
being served by the MRSPA SWM facility.

It is recommended that the design of the pump station outlet from the MRSPA SWM
facility include appropriate emergency back-up power supply provisions, and that stand-

by pump capacity be available in case of pump failure.
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80 COST

The total estimated cost of the proposed MRSPA stormwater management facility is not
significantly affected by introducing the Baillargeon Drain drainage area. It is also more cost
effective to incorporate the Baillargeon Drain as part of the MRSPA storm sewer system rather
than separately enclosing this open drain through the MRSPA. Furthermore, there are expected
to be significant benefits to future downstream drainage improvements for the East Townline

Drain.
9.0 IMPACTS AND MITIGATION

Re-routing Baillargeon Drain to the MRSPA stormwater management facility will not have
significant adverse environmental effects. Potential adverse impacts can be avoided or mitigated
by implementing the proposed mitigation measures outlined in Table 2.0, including the detailed

design considerations outlined in Section 7.2 of this report.
Baillargeon Drain

Based upon the information on the Baillargeon Drain known at this time and presented above, it
is recommended that a Request for Review be submitted to DFO as the proposed works are not
included in the DFO list of project activities where DFO review is not required. As this time, it
is anticipated that with the implementation of DFO’s Measures to Avoid Causing Harm to Fish
and Fish Habitat, a DFO Authorization will likely not be required. Recommended measures to
avoid causing harm include the following, however shall be confirmed based on input from DFO

prior to construction:

e Instream work take place outside of the Southern Region Spring Restricted Activity
Timing Window - March 15 to July 15",

1 This date may be further refined upon consultation with ERCA and DFO
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e Erosion and Sediment Control Plan for the site is developed to minimize the risk of
sedimentation to the downstream East Townline Drain and Lake St. Clair (where known
SAR are present).

e Works are to be isolated and if necessary a fish salvage conducted to remove any trapped
fish to be released unharmed downstream of the work area.

e Diverted water from any temporary flow diversion measures shall be discharged into
energy dissipation devices downstream of work area.

e Water from any dewatering measures shall be discharged into a filter bag or sediment
basin located in an area of undisturbed vegetation downstream of the work area.
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Feature

Engineering Environment

Potential Issue/Concern/Impact

Some additional risks of additional overland flows if a storm
event were to occur immediately following a 1:100 year storm.

Table 2.0: Potential Impacts and Mitigation Measures

Mitigation Measures
Incorporate inlet controls to limit inflows to the storm sewer system, as identified herein.
Incorporate sufficient surface storage to accommodate specified runoff volumes, as identified herein.
Site grading for the major overland drainage system is to direct surface runoff in excess of the specified surface storage capacity to the existing Cyr Drain, East Townline Drain, and
MRSPA SWM facility drainage systems.

Some additional risks of impacts to some vegetative plantings in
the MRSPA pond as a result the increased depth and duration of
submergence.

Selection of proposed planting materials that are more tolerant of submergence conditions, including additional maintenance, as required.

Additional surcharging at northerly limits of MRSPA that can be
accommodated through a combination of mitigating measures.

Incorporate inlet controls to limit inflows to the storm sewer system, as identified herein.

Surface storage will be required to accommodate specified runoff volumes, as identified herein.

Site grading for the major overland drainage system is to direct surface runoff in excess of the specified surface storage capacity to the existing Cyr Drain, East Townline Drain and MRSPA
SWM facility drainage systems.

Natural Environment

Potential for contamination of surface water through
erosion/sedimentation spills or leaks.

Use of erosion and sediment control measures such as erosion blanket, rip rap, straw bale, rock flow checks and vegetated buffers (as required) to mitigate high flow velocities and
excessive erosion and sedimentation.

Temporary silt fencing installed around the construction site prior to commencement of any site preparation activities (clearing, grubbing, excavation, filling, grading) and maintained on a
regular basis prior to and after run-off events.

Sediment and erosion control measures will be left in place until all construction activities are complete and disturbed areas have been stabilized and re-vegetated.

Minimize time of exposure for re-vegetated soils.

All materials and equipment used for construction activities will be operated and stored in a manner that prevents any deleterious substances from entering the water.

All disturbed areas will be re-vegetated as soon as conditions allow to prevent erosion and restore habitat.

Refueling or handling of potential hazardous substances are to be done away from the East Townline Drain and the Baillargeon Drain.

Potential clearing of naturalized vegetation cover.

Vegetation removal will be kept to a minimum and trees and shrubs to remain will be protected during construction.
Re-vegetation of pond slopes and natural areas will be completed using native seed mixes/native species where appropriate.
Re-vegetation of pond slopes and exposed areas will be completed as soon as possible to minimize soil exposure.

A monitoring/maintenance program will be developed until vegetation is established.

Potential destruction of nests, eggs and young of migratory birds
prior to and during construction.

Vegetation removals should not be completed during the breeding bird season (May 1 — August 1).
The construction contractor shall not destroy active nests (nests with eggs or young birds), or wound or kill birds, or species protected under the Migratory Birds Protection Act, 1994 and or
regulations under that act.

Potential for the new stormwater management pond to attract
unwanted waterfowl to the area which is in close proximity to the
Windsor Airport.

Incorporate shallows and wetland plants into the flow pattern to increase water retention time and contact time to minimize utilization of the pond by waterfowl.
Plant tall dense plants and woody plants near the water’s edge to minimize intrusion by waterfowl.

Potential for standing water within the pond to increase the risk of
the spread of the West Nile Virus.

Install bird and bat boxes to help consume nuisance species.
Stock fish upon completion of construction including Bass and Fathead Minnow to control nuisance species — mosquito larvae, biting midges, coarse fish, goldfish, carp etc.

Potential for impacts to fish and fish habitat with the enclosure
and re-routing of Baillargeon Drain.

Preliminary, recommended Measures to Avoid Causing Harm include (to be confirmed with DFO prior to construction):

- Instream work take place outside of the Southern Region Spring Restricted Activity Timing Window; March 15" to July 15",

- Erosion and Sediment Control Plan for the site is developed to minimize the risk of sedimentation to the downstream East Townline Drain and Lake St. Clair (where known SAR are
present).

- Work are to be isolated and if necessary a fish salvage conducted to remove any trapped fish to be released unharmed downstream of the work area.

- Diverted water from any temporary flow diversion measures shall be discharged into energy dissipation devices downstream of work area.

- Water from any dewatering measures shall be discharged into a filter bag or sediment basin Jocated in an area of undisturbed vegetation downstream of the work area.

Potential impacts to SAR and SAR habitat

Based on feedback received from MNREF, there is potential for SAR and SAR habitat within the general study area (beyond the Baillargeon Drain) which includes Eastern Fox Snake.
Prior to construction, approval from MNREF is required, cither through a Letter of Advice or an Endangered Species Act permit. Consultation with MNRF is required to determine if

species-specific surveys are required.

Cultural Environment

Potential destruction/disturbance of deeply buried archaeological
artifacts or human remains.

The Ontario Cemeteries Act applies to discovery of human remains.
If deeply buried cultural deposits are found the contractor will cease work and contact the Ministry of Tourism Culture and Sport and the Town of Tecumseh immediately.

Socio-Economic
Environment

Potential dust and air quality impacts during construction.

The contractor will prohibit equipment/truck idling when equipment is not in use.

Use well maintained equipment and machinery with properly functioning muffler and exhaust systems.

Comply with operating and maintenance specifications for heavy equipment and machinery.

Minimize vehicular traffic on exposed soils.

Cover or otherwise contain loose construction materials that potential to release airborne particulates during transport, installation or removal.

Restore disturbed areas as soon as practical to minimise the duration of soil exposure.

Measures should be in place to minimize the tracking of mud by construction vehicles and for the timely cleanup of mud and construction debris along public roads adjacent to the site.

Potential for noise impacts during construction.

Construction activities will be restricted to daytime hours.
The contractor must comply with the Town of Tecumseh Noise By-Law (#2002-07) at all times.

Potential for public access to the edge of the stormwater
management pond increasing the possibility for unintended slips
or falls into the pond during summer and winter months.

Edges of the pond will be constructed with 5:1 side slopes, allowing for gentle egress to the pond edge preventing unintentional slipping into the water.
The area will be posted with “Thin Ice — No Skating” signs to discourage use of the pond during winter months.
Life ring stations will be positioned around the perimeter of the pond every 100 m.
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10.0 OTHER PERMITS/APPROVALS
Prior to construction, the following permits/approvals will be required:

e Drainage Report for the Baillargeon Drain and approval of the enclosure under the
Fisheries Act;

e Essex Region Conservation Authority Approval;

e Environmental Compliance Approval;

¢ Ministry of Natural Resources and Forestry Endangered Species Act Approval; and

e Town of Tecumseh Approval.

To comply with the Ontario Environmental Assessment Act, all of the mitigation measures
identified in this Addendum must be incorporated into the design and/or construction of the

infrastructure outlined in this Addendum.

m/ ﬂ% Al BAtic

VIO F rest, P, Eng., Sabrina Stanlake, RPP,
DJCCI dnager Environmental Planner
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1.0 INTRODUCTION

In April 2010, a Class Environmental Assessment study was completed to identify the preferred solution
to address the stormwater management (SWM) requirements of the Manning Road Secondary Plan Area
(MRSPA) in the Town of Tecumseh (Town). Since the completion of that study, the Town has been
reviewing its stormwater servicing strategy in this area and identified the potential to expand the drainage
area served by the proposed MRSPA SWM pond to include the Baillargeon Drain. An Addendum to the
April 2010 Class EA was undertaken to confirm the feasibility of this alternative solution, which was

finalized in March 2015. The existing drainage areas under consideration are illustrated within Figure 1.

This report summarizes the results of the hydraulic and hydrologic modelling evaluation for the proposed
alternative of incorporating the existing Baillargeon Drain area into the proposed MRSPA SWM pond in
support of the Class EA Addendum. Furthermore, SWM functional design criteria for the related minor
drainage system inlet controls, roadway surface storage and major overland drainage requirements for the
MRSPA have now also been developed in response to comments received from the Essex Region
Conservation Authority (ERCA) following the Notice of Filing of Addendum.

2.0 BACKGROUND

The stormwater management study for the MRSPA, titled the Manning Road Secondary Plan Area -
Stormwater Management Study Class EA Environmental Study Report - Final Report, was completed in
April 2010. The preferred solution resulting from this study consisted of a proposed stormwater
management (SWM) pond located at the southerly limits of the study area to service the future MRSPA
developments, discharging to the East Townline Drain (ETLD) along County Road 19 (CR 19) at a
maximum pumping rate of 500 L/s. This solution also included the enclosure of the existing Baillargeon
Drain, which discharges uncontrolled into the ETLD, south of Sylvestre Drive.

Following this study, the Town completed a draft Functional Servicing Report (FSR) for the MRSPA in
October 2013, to serve as a guideline for the Town, regulatory agencies and landowners/developers to
complete the orderly servicing of this area. This FSR will be updated by the Town to reflect the revised
stormwater servicing requirements outlined herein. The layout of the current landowners/developers
within the MRSPA is provided in Figure 2.

Since the completion of the above noted reports, several studies and improvements have been completed
along the ETLD. The opportunity to integrate and better utilize the capacity of the existing and proposed
storm drainage infrastructure in the area by combining the existing Baillargeon Drain area as part of the
proposed MRSPA stormwater management solution was subsequently identified during assessments of
the ETLD. In addition to optimizing the storm drainage infrastructure, this alternative solution also

presents an opportunity to improve the quality of stormwater runoff from the Baillargeon Drain.
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This report summarizes the approach and methodology that was undertaken for the hydraulic and
hydrologic modelling, including the comparative results and design considerations associated with the

alternative storm drainage solution that is now being considered for this study area.

3.0 STORMWATER MANAGEMENT FACILITY CHARACTERISTICS - MRSPA
The proposed MRSPA SWM pond characteristics include the following:

e  Approximately 200,600 m’ of active storage volume in the pond for water quantity control.

® A minimum requirement of 5,400 m’ of permanent pool volume is required for a “Normal level”
of runoff water quality control as defined in the Stormwater Management Planning and Design
Manual (MOE, 2003);

o A total of 44,900 m® of permanent pool volume is provided in the functional design of
this facility for a level of control beyond the “Normal level”.

e 4200 m° of extended detention volume for water quality control, pumped at a rate of 45 L/s; and
providing in excess of 24 hours of drawdown time for the initial Chicago 25 mm - 4 hour storm
event.

e Maximum pump rate of 500 L/s discharge into ETLD, which occurs once the extended detention

volume has been exceeded.

Table 1 outlines the minimum MRSPA SWM pond volume and storage requirements the MRSPA area
only.

Table 1: Minimum MRSPA Pond Volume Requirements

Drainage Area 103 ha

Permanent Pool (52 m’/ha) 5,400 m’
Extended Detention (40 m’/ha) 4,200 m’
Recommended Peak Storage Volume 72,100 m’

The functional design of the pond has a total volume (including permanent pool, extended detention
storage and available volume for all rainfall events) of approximately 245,500 m’. Relative to the
proposed contributing drainage area and the active storage volume provided, there appears to be excess
volume available within the proposed pond to warrant further consideration of increasing the contributing

drainage area to the pond, specifically through the addition of the Baillargeon Drain drainage area.
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4.0 HYDRAULIC AND HYDROLOGIC MODELLING

The hydraulic and hydrologic analysis was completed using the Autodesk Storm and Sanitary Analysis
(SSA) software, which allows for simulation of dynamic modelling conditions, including the response of
the drainage system to rainfall events. The model software uses the EPA SWMM Hydrology Method and
Hydrodynamic Link Routing method (i.e. Saint Venant Equations) to allow for an assessment of drainage
system performance, including the downstream SWM pond, the routing of overland and storm sewer
flows and consideration of surface storage requirements. The model was used to simulate the 2, 5, 10, 25,
50 and 100 year storm events for the proposed MRSPA drainage system with the inclusion of the

Baillargeon Drain Area flows from the west.

The Autodesk SSA model has been developed to account for both minor and major system flows (dual
drainage), including the routing of flows through the storm sewer network (minor system) and the

overland drainage network (major system). The results of the analysis were used to:

e Calculate the required inlet restriction for each subcatchment for the 1:100 year event;

e Calculate the required surface ponding during a 1:100-year event;

e Calculate the storm sewer hydraulic grade line for the 1:100-year storm event;

¢ Evaluate overland flow and ponding volumes during the 100-year event;

e Determine the restricted major system runoff from the site to the overland flow outlets; and
e Assess the hydraulic impacts on the MRSPA SWM pond.

4.1 Design Storms

The hydrologic analysis was completed using the following synthetic design storms. The IDF parameters

used to generate the design storms were taken from Windsor Airport Rainfall Data.

4 Hour Chicago Storms: 12 Hour Chicago Storms:
25 mm Chicago Storm 2-year Chicago storm
2-year Chicago storm 5-year Chicago storm
5-year Chicago storm 100-year Chicago storm

100-year Chicago storm

24 Hour Chicago Storms:
2-year Chicago storm

5-year Chicago storm
100-year Chicago storm
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The 24-hour Chicago distribution generated the highest peak flows for both the minor and major systems
during the 1:100 year storm event and was determined to be the critical storm distribution for the design
of the drainage system and stormwater management facility for the MRSPA development. The 25 mm - 4

hour storm event was used as the water quality storm.
4.2 Drainage Areas
The delineation of drainage areas are outlined in Figure 1 and described in further detail below.

4.2.1 Manning Road Secondary Planning Area (MRSPA)

The 103 hectare MRSPA area is currently undeveloped and is generally comprised of agricultural land
uses. Future development of these lands will primarily result in residential uses, with some commercial
and institutional development. The southern portion of these lands generally slopes east to the East

Townline Drain, while the northern portion slopes north to the Cyr Drain.

Based on the proposed land uses, the following runoff coefficients have been used in the sewer design and

modeling for this area:

e Parkland: C=0.20
e Residential: C=040
e Institutional: C=0.70

e Commercial: C=0.70

Based on the topography of the MRSPA site, the major overland drainage system is generally directed
away from the proposed location of the MRSPA SWM facility at the southerly limits of these lands.

Accordingly, runoff volumes for major rainfall events are proposed to be accommodated as follows:

e Temporary surface storage in roadways to a maximum depth of 300 mm, including inlet control
devices within the catchbasins to provide an appropriate balance between runoff being conveyed
by the storm sewer system and the temporary surface storage required within the roadways during
larger storm events. Temporary surface storage will be discharged as follows:

o To the proposed MRSPA SWM pond through the minor storm sewer system.
o Runoff volumes in excess of the surface storage capacity of roadways will be conveyed
through overland flow routes to the following drainage outlets, as shown in Figure 3:
=  MRSPA SWM pond to the south;
=  East Townline Drain (ETLD) to the east; and
= Cyr Drain to the north.
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4.2.2 Baillargeon Drain Area

The existing Baillargeon Drain drainage area is approximately 96 ha in size and is primarily comprised of
single family detached homes. These lands generally slope easterly, with the storm sewer system
providing conveyance of storm runoff to an existing 1350 mm diameter storm sewer outlet pipe east of
Candlewood Drive. The Baillargeon Drain conveys flow easterly and outlets to the East Townline Drain
at CR 19, south of Sylvestre Drive.

The drainage characteristics of the Baillargeon Drain under major storm events were determined based on
a review of the existing grades along its boundary with the MRSPA. It was observed that a previously
designated emergency overland flood route to the MRSPA lands is identified within an easement that was
established between existing homes on Charlene Lane. Based on further investigation, the existing grades
within the overland flood easement appear to be at least 0.30 m higher than the existing roadway
elevations. At this time, there are no alterations being proposed to the existing grades along this boundary
that would result in an increase to overland flow contributions between the Baillargeon Drain area and the
MRSPA.

This analysis was therefore based on surface runoff for major storm events up to the 1:100 year event
being contained within the Baillargeon Drain drainage area boundaries, with drainage of surface storage

taking place through the minor storm sewer system to the proposed MRSPA SWM pond.

In the case of more extreme events exceeding the 1:100 year storm condition, a new ditch inlet catchbasin
is proposed to be incorporated at the downstream end of the overland flood easement, connecting to the

MRSPA storm sewer system.
The existing surface elevations within the drainage area are illustrated in Figure 4.0 and 4.1.
4.2.2.1 Model Calibration

Hydrodynamic modeling for the Baillargeon Drain area initially began by discretizing the watershed into
a total of 19 subcatchments and incorporating the existing storm sewers exceeding 600 mm in diameter
into the model. Each subcatchment area was assigned a percent impervious value based on the current
land uses, with equivalent width values based on an estimate of existing flow lengths. Adjustments were
made to the design parameters of four subcatchment areas to calibrate the model to the 1:2 year design

storm capacity of the 1350 mm diameter storm outlet pipe from the upstream contributing area.
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The storm sewer sizing for the future MRSPA network took into consideration the Autodesk SSA model
results for time of concentration and peak inflows from the existing Baillargeon area during the Chicago
1:5 year 4 hour storm event. The representation of these variables for the Baillargeon Drain area within

the MRSPA storm sewer design sheet combined the following two methodologies:

e Hydrodynamic Link Routing Method (i.e. Saint Venant Equations); and

e Rational Method Calculations.

The use of the Saint Venant equations within the model analysis enables the computation of backwater
effects, flow reversal, surcharging and looped connections to name a few related to the future system. The
flow can also be routed through a variety of different storage elements such as surface storage nodes and

detention ponds.

It was determined that through analysis of the modelling results during the Chicago 1:5 year 4 hour storm
event, a peak flow of 2600 L/s and the time of peak inflow occurrence of 101 minutes is to be used within
the storm sewer design sheet and carried forward for the MRSPA development beginning at the
confluence with the Baillargeon Drain storm sewer network at MH 77a. The storm sewer design sheet is
provided within Appendix B of the Functional Servicing Report for the MRSPA.

5.0 HYDRODYNAMIC MODELLING APPROACH

The Autodesk SSA model has been developed to account for both minor and major system flows (dual
drainage), including the routing of flows through the storm sewer network (minor system) and the

overland drainage network (major system).

The hydrodynamic model for the MRSPA area was developed to represent the proposed drainage system

as follows:

e Storm sewers were represented by “conveyance links” with the appropriate pipe size and inverts;

e Manholes were represented by “junctions” with the appropriate sump depths and grate elevations;

e Roadway surface storage was represented by “storage nodes” with a maximum storage depth of
300 mm; and

e Major system flow routes were interconnected between storage nodes with weirs to model
overland flow conveyance to not exceed 300 mm in dynamic depth of surface storage during the
1:100 year event. The SSA model is capable of accounting for both static and dynamic storage
within the storage nodes and can compute the overland flow between each subcatchment beyond

the maximum ponding depths.
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By using a hydrodynamic, dual drainage model, a more accurate representation of conveyance flows
within the storm sewers and along the surface can be analyzed during the 1:100 year storm event. This
allows for establishing stormwater management criteria that would be applicable during the detailed

design stage of the MRSPA development, including:

e Restricted allowable release rates into the storm sewer system (L/s/ha);
e On-site surface storage requirements (m*/ha); and

e Overland flow rates discharging to the existing downstream outlets (L/s/ha).

51 Modelling Scenarios

A series of modelling scenarios were chosen to assess the capacity of the proposed MRSPA stormwater

management facility, including the impacts on the major and minor drainage systems, as described below:

Scenario 1:  Preferred solution from the 2010 MRSPA SWM Class EA, with the design
drainage area limited to the MRSPA, the SWM pond normal water level (NWL)
at elevation 175.0 m, and a SWM pond discharge rate of 500 L/s.

Scenario 2:  Same as Scenario 1, but with an expanded design drainage area to include the
Baillargeon Drain, including corresponding upgrades to the storm sewer system

to accommodate these additional flows.

Scenario 3: Same as Scenario 2, but with the SWM pond NWL lowered by 0.50m to an

elevation of 174.5 m.

The modelling of Scenario 1 was updated from the VISUAL OTTHYMO Version 2.0 hydrologic model
used in the 2010 SWM Class EA to the Autodesk SSA hydrologic model being used as part of this
analysis, allowing for a more representative comparison to the proposed alternatives.

The hydraulic models for Scenarios 2 and 3 were further developed to account for both minor and major
system flows (dual drainage), allowing for an assessment of the related inlet control, surface storage, and
overland drainage requirements for the MRSPA. The model was also used to assess the suitability of the
resulting major system excess overland flow (beyond the surface storage capacity) that would be

conveyed to both the East Townline Drain and Cyr Drain during the 1:100 year storm event.

Dillon Consulting Limited — Project No. 11-5366 7



Functional Servicing Modelling Memo
Manning Road Secondary Plan Area
Town of Tecumseh April 2015

5.2 Model Input Parameters

The detailed hydrologic input parameters for each scenario are provided within Appendix B. This
includes the drainage area, weighted Runoff CN values, Runoff Coefficients, subcatchment equivalent
widths and average slopes. Model schematics identifying each subcatchment location in relation to the

storm sewer layout is provided within Figures 5, 6, 7 and 8.

The storm sewer information included in the SSA model is consistent with the storm sewer design sheet
information included in the Functional Servicing Report for the MRSPA, and as-built information for the

existing Baillargeon Drain storm sewer system.

53 Hydrodynamic Modelling

The hydrodynamic model was initially completed at a coarse level of detail to confirm the feasibility of
the alternative stormwater drainage solution, followed by a more detailed model that was developed to

confirm the functional design requirements of the proposed drainage infrastructure.

The detailed dual drainage model was developed utilizing an appropriate number, size and arrangement of
subcatchment areas. The existing and proposed storm sewer system was modelled for pipe sizes that are
generally larger than 600 mm in diameter. The surface storage requirements for major storm events were

estimated with consideration for interconnection between each of the surface storage units.

6.0 MODELLING RESULTS

6.1 SWM Quantity Control

A comparison of the MRSPA pond storage requirements and associated drawdown times for each
scenario are outlined in Table 2 based on restricting the runoff from the 1:100 year storm event to a
maximum discharge rate of 500 L/s. For both Scenarios 2 and 3, the increased HWL is lower than the
lowest grade within the MRSPA area, as well as the top of bank elevation of the pond, providing a

reasonable degree of freeboard.
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Table 2: Pond Operating Characteristics (1:100 Year Event)

Freeboard to
Lowest
Pond Normal 1:100 Year Proposed 1:100 Year Active 1:100 Year
i’ MRSPA Storage Volume Drawdown
Scenario | Inflow Water Water S . i
(m3 /s) Tevel(in) 1 el urface (excl. qualltsy control) Time
Elevation of (m°) (hrs)
180.70 m
(m)
6.6 175.00 177.14 3.56 72,058 54
10.15 175.00 178.88 1.80 120,874 84.8
10.15 174.50 178.62 2.08 122,462 97.5

The dynamic modelling of Scenario 2 and Scenario 3 is based on an inlet pipe invert to the pond of
175.00 m. The minor difference in active storage volumes and drawdown times reflect the change in the

geometry of the pond arising from the varied normal water level elevation for each scenario.

Based on the results outlined in Table 2, it is estimated that the addition of the Baillargeon Drain drainage
area would result in approximately a 70 percent (50,404 m’) increase in active storage within the MRSPA
pond during a 1:100 year storm event. The impact of this increased runoff volume would result in the

following:

e The 1:100 year water level in the SWM pond would increase from 177.14 to 178.62 (1.48 m
increase - Scenario 3), reducing the freeboard to the lowest proposed surface elevation in the
MRSPA from 3.56 m to 2.08 m (1.48 m freeboard reduction); and

e The time to drain down the pond facility beginning at the end of the 1:100 year storm event

would increase from 2.25 days to 4.06 days for a 1:100 year storm event.
The results of the modelling for the preferred design (Scenario 3) is included within Appendix A through

C. This includes a detailed stage-storage table for the MRSPA SWM pond, hydraulic grade line profiles

throughout the trunk storm sewer network, and SSA model output results.

Comments related to the noted changes to the MRSPA pond as a result of incorporating the Baillargeon

Drain drainage area are described as follows:
6.1.1 Increased Baillargeon Drain Flows and MRSPA Water Level

The increased 1:100 year event water level resulting from incorporating the Baillargeon Drain drainage
area can be accommodated in the proposed MRSPA storm sewer system and SWM pond without
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negatively affecting the level of service in the contributing drainage areas. The revised conditions would

result in the following:

e Drainage of minor storm events without surcharging above the existing and proposed ground
surface elevations;
e Improved drainage of minor and major storm events in the Baillargeon Drain drainage area as a
result of outlet conditions that are improved over those that exist in the ETLD; and
e Increased surface storage requirements in the MRSPA, which may be accommodated by
implementing the following measures:
o Provide a 2100 mm diameter storm sewer outlet to the proposed MRSPA pond
downstream of the confluence with the 1350 mm diameter Baillargeon Drain outlet;
o Incorporate inlet control restrictions in the roadway catchbasins to balance the runoff in
the major and minor drainage systems; and
o Allow overland flows exceeding the surface storage capacity of the roadways to be
released to the existing Cyr Drain and East Townline Drain, subject to confirmation that

these overland flows do not exceed the existing conveyance capacity of these drains.
The hydraulic grade line profiles in the storm sewer system are included in Appendix A of this report.
6.1.2 Increased Drawdown Time

A risk analysis was completed to assess the resiliency of the proposed MRSPA pond to accommodate a
storm during the 97.5 hour drawdown period following a 1:100 event. The following Table 3
summarizes the incremental storage available (up to an extreme high water surface elevation of 180.50 m)
during the drawdown period following a 1:100 year 24 hour storm, and the corresponding storm event

that could be accommodated at each interval of time:

Table 3: MRSPA Pond Drawdown Summary

Drawdown Time WSEL | Active Storage Available S IOA AT Storm Event Capacity in
(hrs) (m) (m’) Needed for Storm | “y1pqpA Pond @ Time
Event (m’)

0 178.62 78,152 55,779 1:5 year

12 178.20 93,549 101,408 1:25 year
24 177.64 113,050 101,408 1:25 year
26 177.54 116,581 116,570 1:50 year
30 177.34 123,000 122,462 1:100 year
48 176.36 153,215 122,462 1:100 year
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The proposed MRSPA SWM pond is able to provide a reasonable level of service to address the risk of
storm events immediately following a major 1:100 year storm based on the results outlined above. The
active storage accounted for under this condition reflects the additional active storage volume in the pond
up to an extreme water surface elevation of 180.50 m, which is still below the lowest proposed grade at
the northern limits of the MRSPA (180.70).

6.2 SWM Quality Control

The water quality sizing requirements for each of the drainage areas that will contribute to the proposed
MRSPA SWM pond are summarized below in Table 4. The impervious values have been revised

accordingly and weighted with respect to the future proposed land uses.

Table 4: Water Quality Pond Characteristics

Required s .
Total Required | Required BeBIreos) Rured Required
3 h Total Extended
Drainage Area % Quality Extended | Permanent z Permanent
; ; Storage | Detention
Arcas (ha) Impervious Control Detention Pool Pool Volume
3 3 Volume Storage 3
Storage (m/ha) (m°/ha) ) (m) (m”)
(m3/ha)
MRSPA 103 37 92 40 52 9,476 4,120 5,356
Area
Baillargeon 93 30 90 40 50 8,370 3,720 4,650
Drain Area
Total 196 34 91 40 51 17,846 7,840 10,006

The water quality requirements are based on Table 3.2 of the MOE Stormwater Management Planning

and Design Manual (March 2003) for a “Normal” level of protection.

Incorporating the Baillargeon Drain into the proposed MRSPA SWM Facility provides an opportunity to
improve runoff quality for the respective drainage areas that currently has no measures in place. The
criteria used in the model included the Chicago 25 mm - 4 hour storm event, which resulted in the

following:

e 25 mm water surface elevation within the MRSPA Facility = 174.92 (0.42 m active depth)

e  Water quality drawdown time = 37 hours
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6.2.1 Permanent Pool Volume

The available permanent pool detention volume in the proposed MRSPA SWM pond is 28,419 m’ at a

normal water level of 174.50, which exceeds the minimum required volume identified in Table 4.
6.2.2 Extended Detention Storage

The pump station outlet from the proposed MRSPA SWM pond is proposed to consist of low flow pumps
to manage the extended detention outflow through the facility, as well as high flow pumps for all storms
up to the 1:100 year event. The low flow pumps would operate up to an elevation of 0.34 m above the
permanent pool level with a maximum flow rate of 0.045 m’/s. The high flow pump arrangement would
operate beginning from 0.19 m above the permanent pool level and have a maximum release rate of 0.5
m’/s. The low flow and high flow pumps will work in conjunction from elevations 0.19 to 0.34 metres at
a constant rate of 0.545 m’/s. The water quality figure identified within Appendix B of the report show

the results of the analysis for the water quality modelling during the 25 mm storm event.

During the 25 mm rainfall event, the drawdown from the MRSPA pond is between 24 —~ 48 hours, which
meets the water quality requirements. Additionally, the extended detention total required storage volume
for both the MRSPA as well as the Baillargeon area is 7,840 m’, as outlined in Table 4.

6.3 Baillargeon Drain Hydraulic Analysis

The hydraulic performance of the Baillargeon Drain will improve as a result of being redirected to the
proposed MRSPA storm sewer system and SWM facility. The controlled outlet from the proposed
MRSPA pond will provide considerable relief to the East Townline Drain.

The outlet conditions at the confluence of the 1350 mm diameter Baillargeon Drain outlet with the
proposed MRSPA storm sewer will consist of a drop of approximately 1.8 m, while the northern portion
of the Baillargeon Drain area will be separately accommodated by extending an existing 900 mm
diameter storm sewer stub on Gouin Street to the MRSPA storm sewer. In addition, the tailwater
conditions at the proposed MRSPA pond are considerably lower than the existing hydraulic conditions in

the East Townline Drain under existing conditions.
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A comparison of the hydraulic gradeline under existing and future conditions for MH EX4, located

directly upstream of the Baillargeon Drain outlet along Candlewood Drive, is outlined below in Table 5.

Table 5: Baillargeon Drain - Hydraulic Gradeline Comparison

7.0

71

Storm Event

Existing Conditions
HGL @ U/S MH EX4

Future Conditions
HGL @ U/S MH EX4

(m) (m)
1:2 Year 181.51 181.24
1:5 Year 181.69 181.37
1:100 Year 181.82 181.68

MRSPA DEVELOPMENT STORMWATER MANAGEMENT CRITERIA

Minor System Flow Considerations

The SSA model analysis was completed using inlet control devices to restrict the amount of inflow and
reduce the hydraulic elevations throughout the proposed storm sewer system. The detailed design for
each phase of the MRSPA shall incorporate inlet control devices/orifice plates to limit flows into the
storm sewer system. The restricted release rates into the storm sewer system during the 1:100 year event

are identified in Section 8.0 and Figure 10 of this report.
7.2 On-Site Surface Storage Consideration

The estimated maximum average surface storage capacity of the roadways in the MRSPA based on the
proposed overland grades and a 300 mm dynamic ponding depth is approximately 90 m’/ha. The
maximum available surface storage value was determined based on a typical 8 m wide roadway with high

points and catchbasins separated by 100m.

Storage nodes were established within the SSA model to estimate an appropriate balance between the
required surface storage (roadway and parking lot) for each subcatchment in the MRSPA, the inlet control

restrictions, and the allowable overland flow release rates to the Cyr Drain and East Townline Drain.

The surface storage volumes were analyzed and adjusted accordingly to ensure that during the 1:100 year
event, overland flow to the proposed major system flow outlets were not exceeding the release rates under

existing conditions and not adversely affecting the watercourses, as described in further detail below.
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7.3 Major System Flow Considerations

Overland flows during the 1:100 year storm event exceeding the surface storage capacity of the roadways
in the MRSPA are to be directed to the following drainage outlets (as identified in Figure 3 of the report):

e MRSPA Stormwater Management Facility
e Cyr Drain
e East Townline Drain (ETLD)

The allowable major overland flows to the existing municipal drains were generally established as further
described in Section 7.3.1 and 7.3.2 below.

Model analysis was completed for both the ELTD and Cyr Drain under both existing and future
conditions to ensure that the major system overland flow from the MRSPA area during the 1:100 year
storm event does not exceed the capacity of the downstream system. It was confirmed that the existing
conditions within the Baillargeon Drain area and MRSPA lands were accounted for within the design of
the East Townline Drain pump station outlet at Lake St. Clair. The major system overland flows during
the 1:100 year event into the East Townline Drain will not have any negative effects on the downstream

enclosure and pump station under future conditions.

7.3.1 Cyr Drain Analysis

Under existing conditions, the Cyr Drain consists of the following contributing areas, as shown in

Figure I:

e CR 22 right-of-way from Lesperance Road to Manning Road (CR 19);

e Westlake Drive right-of-way east of Lesperance Road,

e Agriculture lands south of CR 22, between Lesperance Road and CR 19; and
e Industrial lands south of CR 22, at the southwest corner of CR 22 and CR 19.
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Under future conditions, the MRSPA development will result in redirecting the majority of the existing
agriculture lands (approximately 33.5 ha) to the proposed MRSPA SWM pond. This future condition will
ultimately reduce the total drainage area to the Cyr Drain and East Townline Drain (as shown in this

Environmental Study Report Addendum Figure 1 and Figure 2), and as outlined below in Table 6:

Table 6: Cyr Drain — Drainage Area Comparison (Existing vs. Future)

Description Existing Conditions Future Conditions
Cyr Drain Drainage Area (ha) 45.3 11.8
MRSPA Major Overland Flow Drainage Area
- *29.4
(ha)
TOTAL (ha) 45.3 41.2

* The MRSPA contributing overland flow from the assigned area noted above under future conditions will spill over into the Cyr
Drain once maximum surface storage is exceeded within the development lands along the northern boundary of the site.*

With the reduction of area within the Cyr Drain subwatershed as outlined above, it is proposed that the
drain will act as a major system overland flow outlet from the northern portion of the MRSPA
development. The major system overland flows will discharge into the Cyr Drain through a defined
easement once the surface storage within the MRSPA has been exceeded during the 1:100 year event. The

proposed overland flow routes are shown in Figure 3.

To assess the impact that the MRSPA major system flows would have on the Cyr Drain, an Autodesk
SSA hydrologic model was developed to evaluate the overall peak flow and water levels within the Cyr
Drain under both existing and future developed conditions up to its confluence with the ETLD. The
detailed model parameters for the Cyr Drain analysis are provided within Appendix B. The MRSPA SSA

model results are summarized below in Table 7 and Table 8, which outline the following:

e Existing Cyr Drain subcatchment flow that will be developed in the future with the MRSPA;
e Future development overland flow contribution from the MRSPA to the Cyr Drain;

e Existing flows from the Cyr Drain at the confluence to the ETLD; and

e Future flows from the Cyr Drain to the ETLD after development of the MRSPA.
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Table 7: Existing and Future Peak Flows - Cyr Drain

Gy Drain Pea.k Flows. et Cyr Drain Inflows from MRSPA Lands
Townline Drain
Storm
Event [V *Existing Future Major
Existing Fut;l 23 Decrease Agriculture Land | Overland Flow Decresise
(ms) (m’/s) (%) (m¥s) (m¥s) (%)
1:2 Year 0.53 0.18 66.0 % 0.47 0 100.0%
1:5 Year 0.83 0.28 66.3 % 0.74 0 100.0%
1:100 Year 1.77 1.61 9.0 % 1.42 1.41 0.70%

* Existing Agriculture Land peak flows represent the 33.5 ha currently contributing to the Cyr Drain, which will be developed
and redirected in the future with development of the MRSPA.

Based on the results outlined within Table 7, future flows in the Cyr Drain during more frequent storm
events are expected to be reduced by approximately 66% due to the reduction of contributing area from
the MRSPA under future conditions.

While the frequent storm event runoff from the MRSPA would be redirected to the MRSPA pond in the
future through the proposed storm sewer system, overland drainage cannot be redirected away from the
Cyr Drain due to the natural topography of this area that slopes to the north. The major overland flow
contribution from the MRSPA lands for the 1:100 year event will be reduced through on-site surface
storage in the roadways (and directed to the proposed MRSPA pond through the storm sewer system),
with the amount exceeding the required surface storage being allowed to overflow to the Cyr Drain to a

level that does not exceed the existing contribution from the MRSPA.
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The resulting water surface elevations within the Cyr Drain during the 1:100 year storm event under both
existing and future conditions are summarized below in Table 8. The flow from the MRSPA enters the

Cyr Drain at Station 1+025 during both existing and future conditions.

Table 8: 1:100 Year Water Surface Elevation Comparison - Cyr Drain

Dains ].)r?m Existing Conditions Future Conditions WSEP
Characteristics Comparison
STATION Drain Edge of Water Water Depth
Gravel Flow Flow Decrease
Bottom Surface Surface 2
Shoulder Depth (m) Depth (m) | (exist. — fut)
(m) Elev. (m) Elev. (m)
(m) (m)
1+025 179.325 180.66 180.04 0.72 180.01 0.69 -0.03
1+150 179.153 180.271 179.8 0.65 179.78 0.63 -0.02
14200 179.046 180.249 179.65 0.60 179.62 0.57 -0.03
1+325 178.785 179.887 179.33 0.55 179.3 0.52 -0.03
1+450 178.523 179.557 179.27 0.75 179.24 0.72 -0.03
1+700 177.998 179.042 178.58 0.58 178.53 0.53 -0.05

*Existing Drain Characteristics taken from the Cyr Municipal Drain Report (Bruce D. Crozier, February 1992)

During the 1:100 year storm event, the water surface elevations within the Cyr Drain decrease from
0.02 m to 0.05m from the MRSPA major system overland flow location (1+025) to its confluence with
the ETLD (1+700).

Based on the analysis completed for the Cyr Drain, the future flows within the system will have no

adverse impact on the downstream watercourses. The model schematic is provided within Figure 9.
7.3.2 East Townline Drain Analysis

Under development conditions, it is proposed that the Baillargeon Drain is directly connected to the
MRSPA storm sewer system and conveyed into the proposed MRSPA SWM pond, which would have a
release rate to the ETLD of 0.50 m*/s. Under these development conditions, the ETLD would experience

a significant reduction in flows.

Dillon Consulting Limited — Project No. 11-5366 17



Functional Servicing Modelling Memo
Manning Road Secondary Plan Area

Town of Tecumseh April 2015

Based on the degree to which the proposed MRSPA SWM pond would reduce the flows in the ETLD, it
is proposed to allow a limited amount of overland flow to be directed to the ETLD, thereby reducing the
required surface storage requirements in the MRSPA. 1t is proposed that major system overland flow

routes to the ETLD be established at the following locations:

e At Street B; and
e At Jamsyl Drive.

A survey was completed along Jamsyl Drive confirming that the longitudinal grades of the roadway can
accommodate overland drainage towards the ETLD. At the time of detailed design, it is proposed that the
Jamsyl Drive/Sylvestre Drive intersection be reconstructed to accommodate the proposed road grades and
that curb depressions. A conveyance swale must also be constructed at the Jamsyl Drive/Manning Road
(CR 19) intersection to direct overland flows to the ETLD.

The mode] analysis results for the East Townline Drain under both existing and future conditions are

summarized below in Table 9. The proposed overland flow routes are shown in Figure 3.

Table 9: Existing vs. Future Peak Flows — East Townline Municipal Drain

Existing Flows into ETLD Future Flows into ETLD
StormEvent | #paillargeon | MRSPA | Total | MRSPA | Jamsyl Drive Sg:fl:a? Total
Drain (m’/s) | Lands (m%s) | (m¥s) | Pond (m%s) | Outlet (m%s) (s) (m*/s)
1:2 Year 2.28 1.08 3.36 0.50 0 0 0.50
1:5 Year 2.69 1.56 4.28 0.50 0 0 0.50
1:100 Year 2.92 341 6.10 0.50 0.17 1.13 1.80

*Baillargeon Drain flows taken at Confluence to existing East Townline Drain

Based on the results outlined above, the flows in the East Townline Drain flows from the 1:2 year to the
1:100 year events would be significantly reduced under future conditions, primarily due to the elimination
of the direct connection with the Baillargeon Drain. Future flows will therefore have no negative impact

on the existing East Townline Drain enclosure north of County Road 22.
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8.0 STORMWATER MANAGEMENT CRITERIA

The detailed design of the storm drainage system for the MRSPA development is to incorporate the
stormwater management criteria that have been outlined herein to achieve a fully integrated drainage
solution for this area. The criteria has been developed based on the runoff coefficients outlined within
Section 4.2.1 for each proposed land use and the hydrodynamic dual drainage modelling completed and
analyzed for the system. The stormwater management model was created to represent both minor and
major system flows for the site as well as reasonable surface storage volumes that can be accommodated

in both the roadway and parking lots for each subcatchment.

The stormwater management design criteria for each proposed land use is provided in Figure 10, which

includes the following:

e Inlet control restrictions into the storm sewer system (L/s/ha);
e Required on-site surface storage requirement (m*/ha); and

e Restricted overland flow rate into the downstream flow outlets (L/s/ha).
9.0 CLIMATE CHANGE

While the Provincial Policy Statement references the need to consider the potential impacts of climate
change while accommodating project needs, there is a lack of direction on the degree of increase/decrease

and frequency of climate changes that should be used for assessment.

At this time, the concept of climate change is still an evolving term but needs to be addressed as it is
expected to influence, directly and indirectly all elements of local development and watersheds. Climate
change may cause potential impacts such as increase in phosphorus loading, increase in sediment and
contaminants in flood transportation, reduction in ground water flows, and changes in precipitation, lake
levels, erosion and ice cover. As such, potential impacts of climate change were considered on the
effectiveness of the SWM works within the MRSPA development.

The drainage system and proposed MRSPA pond was evaluated by performing a sensitivity analysis on
the system and applying a 20 percent increase to the 1:100 year, 24 hour Chicago design storm event.
This methodology is taken from the City of Ottawa Sewer Design Guidelines, (October 2012). The

sensitivity of the system was analyzed and a summary of the pond results is as follows:

e High water surface elevation in the MRSPA pond increased from 178.62 m to 179.38 m (0.76 m
increase);

e Freeboard from the lowest surface elevation within the MRSPA area to the high water level in the
MRSPA pond decreased from 2.08 m to 1.32 m; and
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e Freeboard from the top of the pond (180.50) decreased from 1.88 mto 1.12 m.

Based on this evaluation, the proposed MRSPA pond continues to provide sufficient freeboard during the
1:100 year (+20%) storm.

Inflow into the storm sewer system under climate change conditions will be affected by the increase of
surface ponding and head along the roadway and parking lot areas throughout the MRSPA development
as inlet control devices are to be installed within all catchbasins. The hydraulic gradeline within the
system will change based on the slight increase in inflow as well as water level changes within the

MRSPA Pond. The benefits of using inlet control devices for future climate change include:

e Reduction in the hydraulic gradeline elevations under more extreme events and climate change
conditions; and

e Reduction of storm sewer backup into development properties.

Potential impacts under climate change within the MRSPA development through the use of inlet control
devices include an increase of overland flow along the roadways and into the downstream outlets. These

impacts include:

e Additional ponding within roadway and parking lot areas beyond 300 mm in depth; and

e Additional overland flow into the downstream outlets during larger storm events.
10.0 STAGING
10.1 MRSPA SWM Pond

It is expected that the Baillargeon Drain would be re-directed to the proposed MRSPA pond in the early
stages of development in this area. In addition, approximately 15 ha of the MRSPA area are currently

being considered as part of the early stages of development (Phase 1).

In order to satisfy the Phase 1 development requirements outlined above, we estimated the minimum

required size for the first stage of the MRSPA pond, as follows:

e The water quality volume required for Stage 1 of the MRSPA development and Baillargeon
Drain Area would be 9,720 m’ (Stage 1=1,350 m’ + 8,370 m3).

e The quantity control requirement would be 73,726 m’ up to and including the 100 year storm
event at a maximum water elevation within the facility of 177.57 m.

e Thus, the total volume required to meet both the water quality and quantity for Stage 1 of the
MRSPA Area and Baillargeon Drain Area would be 83,446 m’.
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In sizing the facility, a substantial portion of the pond would be required as the initial stage of the pond
construction to meet the water quantity and quality requirements. Therefore, based on the modelling
completed as part of this report, it has been confirmed that approximately 55 percent of the pond would
be required to accommodate the Baillargeon Drain and the development of approximately 15 hectares of
MRSPA.

While it may be possible to consider a staged approach to the construction of this facility, its full
implementation at the outset may be considered a more practical solution. In any event, the proposed

MRSPA pond should be implemented in no more than two stages.
10.2  Interim Storm Inlet Considerations

It is anticipated that the northern portion of the MRSPA may be developed in advance of the southern
portions. While the northern portion of the MRSPA undergoes development in phases in advance of the
southern portions, it has been confirmed that these lands may be allowed temporary removal of inlet
controls to the storm sewer system until the major overland flow outlet to the Cyr Drain is available, as

shown in Figure 11.
11.0 CONCLUSIONS AND RECOMMENDATIONS

1. The proposed MRSPA pond is capable of accommodating the addition of the Baillargeon Drain
area flows. Based on the recommendation that the Baillargeon Drain area be added into the
proposed MRSPA pond (Scenario 3), the following pond design and model results have been
identified:

e Provided Permanent Pool Volume of 44,900 m’ at a Normal Water Level of 174.50;
e Provided Active Storage Volume of 200,600 m’ at a bank height of 180.50; and
e 1:100 Year Active Storage Volume of 122,462 at a Water Level of 178.62 m.

2. The MRSPA SWM pond discharge to the ETLD is to be established at 500 L/s.

3. The current water quality requirement is for a normal level of treatment based on the Ministry of
the Environment guidelines. This analysis has shown that water quality can be maintained to the
normal level with both the permanent pool and the extended detention available within the
MRSPA SWM pond.
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4.

Stormwater Management Criteria has been determined and set out within Figure 10 of the

modelling memo for the following:

e Restricted allowable release rate into the storm sewer system (L/s/ha);
e Required on-site surface storage requirement (m’/ha); and

e Restricted overland flow rate into the downstream flow outlets (L/s/ha).

It is up to the individual developers to meet the stormwater management criteria requirements

based on the proposed land use and major system outlet location.

Overland flow routes are to be directed to the following Drains:

e MRSPA Stormwater Management Facility;
e Cyr Drain;
o Overland flow from the MRSPA during the 1:100 year storm event will have no
adverse impact on the downstream watercourses.
e East Townline Drain (ETLD);
o Major system overland flow during the 1:100 year event will not have any negative

effects on the downstream enclosure and pump station under future conditions.

It is recommended that the proposed trunk sewers are increased in size from MH 101 to the
MRSPA SWM pond to accommodate the contributions of the Baillargeon Drain. This is included

in both Scenario 2 and Scenario 3 and provided in the storm sewer profiles within Appendix A.
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