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EXECUTIVE SUMMARY
Introduction
In 2008, the Town undertook a Town-wide flood study, which indicated 5 flood prone sites on
Munn’s Creek: Oakville Golf Course, Miller Road crossing, McCraney Street West crossing,
Oakdale Park pedestrian bridge, and Culham Street crossing. The next step as identified in the
2008 Flood Prioritization Study was to undertake a more detailed study of channel reaches with
flood-prone sites to further understand the flood risk and to determine the most viable and
responsible mitigation options. Since the 2008 flood study, updates to the hydrologic and
hydraulic models have been carried out for several watercourse systems within the Town
resulting in an improved understanding of vulnerabilities related to riverine flooding. The
purpose of the current study is to undertake an update to the hydrology and hydraulics for
Munn’s Creek between Upper Middle Road and the Morrison-Wedgewood diversion channel.
PHASE I: IDENTIFICATION OF PROBLEMS AND OPPORTUNITIES
Modeling and studies on Munn’s Creek have been completed in a piecemeal fashion. The study
area has experienced historical flood damage; however, a comprehensive update to the
hydrologic and hydraulic modeling has not been undertaken to confirm existing conditions
within the watershed. As such, the current flood risks are not well defined and there is a need to
update the modeling to provide a complete list of existing flood-prone sites and identify works
required to mitigate flooding within the reaches of Munn’s Creek between Upper Middle Road
and the Morrison-Wedgewood diversion channel.
Identified opportunities within the Munn’s Creek study area are to:
• Define existing flood risks and associated remediation measures;
• Model the Munn’s Creek hydrology on a platform that is consistent with other recent
modeling within the Town of Oakville (PCSWMM);
• Review the McCraney Street West and Miller Road culvert hydraulics prior to their
upcoming replacements and provide appropriate sizing for the replacement structures;
and,
• Update the hydrologic and hydraulic modeling to feed into the erosion study on Reaches
33 to 35 of Munn’s Creek.
PHASE II: EVALUATION OF ALTERNATIVE SOLUTIONS
Under existing conditions, the Regional storm results in 4 areas of flooding: McCraney Street
West, Culham Street and Osborne Crescent, the Oakville Golf Course, and rear yards from south
of Miller Road to Upper Middle Road. The McCraney Street West crossing was determined to be
the only flood-prone location with structures in the regulatory floodplain. Flood remediation
alternatives were developed for this crossing as well as the Miller Road crossing and the
recreational trail running from Oakdale Drive to Onslow Court. These 3 culverts are of
approximately the same age and the McCraney Street West and Miller Road culverts are in the
Town’s forecast for replacement. Four (4) flood remediation alternatives were developed for the
crossings:
•
•

Alternative 1, Do Nothing
Alternative 2, Pipe Arch CSP Culvert

Aquafor Beech Limited

66289

i

September 4th, 2019
Town of Oakville

Munn’s Creek Flood Mitigation Opportunities Study
Executive Summary

•
•

Alternative 3, Concrete Box Culvert
Alternative 4, Fish Passage Accommodation
o Alternative 4a, Closed Bottom Box Culvert with Baffles
o Alternative 4b, Open Bottom Box Culvert
o Alternative 4c, Span Bridge

Alternatives 2 – 4 involve the replacement the crossings at McCraney Street West, Miller Road,
and the recreational trail crossing running from Oakdale Drive to Onslow Court, with each
replacement culvert sized to prevent overtopping of McCraney Street West during the Regional
Event and to remove the 6 identified houses from the Regional floodplain. Hydraulic modeling
was completed to estimate the changes to the floodlines for each of the alternatives.
Evaluation of Alternatives
Each of the alternatives was evaluated based on a set of criteria including:
Environmental/Physical
• Impacts to significant woodlands
• Impacts to fish habitat
• Impacts to significant wildlife habitat
• Impacts to linkage(s)
• Impacts to watercourse
• Impacts to floodlines/flood elevations
Social
• Community disruption
• Impacts to private property use
• Impacts to creek corridor aesthetics
Economic
• Construction costs
• Maintenance costs
The results of the evaluation identified Alternative 4 (replacement of the 3 crossings with
structures that accommodate fish passage) as the preliminary preferred alternative.
Public Consultation
A Public Information Centre (PIC) was held on April 11, 2018 at Town Hall (1225 Trafalgar
Road). A series of posters was presented which outlined existing conditions and study objectives,
draft 100-year and Regional floodlines, the long list of alternatives, and next steps. The PIC was
attended by 19 people. In general, attendees were most concerned about erosion within the study
area rather than flooding.
A second PIC was held on April 30, 2019 at Town Hall (1225 Trafalgar Road) and was
combined with the first PIC for the Munn’s Creek Erosion Mitigation EA Study. The PIC was
attended by 16 people. In general, attendees were most concerned about the erosion study, rather
than the flood study. Attendees had interest in how the presented floodlines related to regulation
of development of their properties.
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Selection of Preferred Alternatives
Based on the results of the alternatives evaluation and the consultation with the Town, CH, and
the public, Alternative 4 (replacement of the crossings at McCraney Street West, Miller Road,
and the recreational trail crossing running from Oakdale Drive to Onslow Court with crossings
that accommodate fish passage) was selected as the preferred alternative. The crossings that
accommodate fish passage and were determined to be feasible for each crossing include a closed
bottom concrete box culvert with baffles at McCraney Street West, an open bottom concrete box
culvert at Miller Road, and a span bridge at the recreational trail crossing running from Oakdale
Drive to Onslow Court. This alternative will address flooding concerns by reducing water
surface elevations under flood flows from upstream of Miller Road to McCraney Street West,
preventing the overtopping of McCraney Street West during the Regional event, removing the
six (6) identified houses from the Regional floodplain, and reducing nuisance flooding. As well,
the selected crossing replacements will improve fish and terrestrial connectivity, most notably at
the recreational trail where a berm is to be removed, and at Miller Road where replacement of
the existing perched culvert will remove a barrier to fish passage.
Estimated Costs and Implementation
Costs for replacing the existing CSP culverts with fish passage accommodating alternatives were
estimated and are summarized in the table below. Figures showing the conceptual designs are
included below. It is recommended that each crossing be replaced at the end of the culvert design
life.
Component
McCraney Street West Crossing
Replacement
Miller Road Crossing Replacement
Onslow – Oakdale Pedestrian
Crossing Replacement

Estimated Construction
Costs
$948,000

Estimated Engineering
and Geotechnical Costs
$150,000

$1,380,000
$570,000

$150,000
$100,000

Conclusions and Recommendations
Under existing conditions, the Regional storm results in 4 areas of flooding: McCraney Street
West, Culham Street and Osborne Crescent, the Oakville Golf Course, and rear yards from south
of Miller Road and Upper Middle Road. Replacement of the McCraney Street West culvert with
a larger culvert will remove the 6 identified houses from the Regional Floodplain. As Miller
Road and the Oakdale-Onslow berm culvert are of the same age as the McCraney Street West
culvert, replacement of these structures was also investigated. Implementation of the preferred
alternative—replacement of these 3 structures with structures that accommodate fish passage—
will remove all buildings from the floodplain and reduce nuisance flooding. It is recommended
that the McCraney Street West culvert be replaced with a closed-bottom box culvert with baffles
for fish passage and dimensions of 2.0 m in height and 3.5 m in width, the Miller Road culvert
with an open-bottom box culvert with a height of 3.0 m and a span of 3.0 m, and the Oakdale
Drive – Onslow Court pedestrian crossing with a 22 m span bridge. Expected impacts to the
Regional Natural Heritage System should be limited by mitigation measures, and it is anticipated
that the environment would return to the pre-project level or better over the duration of the
successional period of 10 years or greater.
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INTRODUCTION

In 2008, the Town undertook a Town-wide flood study to identify areas of concern for flooding.
The study compiled the findings from a long list of historical studies into one comprehensive
document which was used to quantify the magnitude of flood risk exposure in Oakville. Over 40
flood-sensitive sites were identified through the review of earlier studies. The results of this
inventory and assessment have been documented in the 2008 Town-Wide Flood Prioritization
Study Review report (Philips Engineering Ltd., 2008). The report contains details on each floodsensitive area, mapping details, mechanisms for flooding and options for mitigation. The sites
were evaluated and ranked to determine a prioritized sequence for implementing the associated
flood protection works. The next step as identified in the 2008 Flood Prioritization Study was to
undertake more detailed study of those channel reaches with flood-prone sites to further
understand the flood risk and to determine the most viable and responsible mitigation options.
Since the 2008 flood study, updates to the hydrologic and hydraulic models have been carried
out for several watercourse systems within the Town resulting in an improved understanding of
vulnerabilities related to riverine flooding. Studies are currently underway on Fourteen
Mile/McCraney Creeks, as well as, Lower Morrison/Lower Wedgewood Creeks. The purpose of
the current study is to undertake an update to the hydrology and hydraulics for Munn’s Creek
between Upper Middle Road and the Morrison-Wedgewood diversion channel. The extents of
the study area are shown in Figure 1-1.
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Figure 1-1: Munn’s Creek Flood Mitigation Study Area
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1.1 Background
On May 12, 2000, the lower reaches of Munn’s Creek suffered extensive flooding from a storm
estimated to have a return period of about 1 in 50 years. In localized areas, flooding exceeded
that expected from a 1 in 100 year event. Following the May 12, 2000 event, studies were
carried out to mitigate flood risk. In 2001, CH2MHILL completed the Munn’s Creek Culvert
Engineering Study, Schedule C – Class Environmental Assessment. This study covered the piped
section of Munn’s Creek conveying flows from Culham Street to the Oakville Golf Club. This
area had experienced substantial flooding during the May 12, 2000 event. The 2001 study
included the development of an INTERHYMO hydrologic model for the entire Munn’s Creek
watershed and structural and hydraulic assessments of the piped section of the creek. In addition
to flooding concerns associated with the piped section of Munn’s Creek, the report identified
culverts at McCraney Street West and Miller Road as not having sufficient capacity to pass flows
from the 100-year event. The outcome of the 2001 study was the design and implementation of
an open channel between Culham Street and the Oakville Golf Club with bridges at Culham
Street and Osborne Crescent. The works included expropriation of properties in an area of high
flood risk which allowed for the construction of the open channel. Channel works were also
carried out on the Oakville Golf Club property.
The 2008 flood study identified 5 flood-prone sites on Munn’s Creek (see Figure 1-2) from
modeling that pre-dated the 2001 CH2MHILL report. None of these sites were identified as
being a high priority based on the evaluation carried out with the information available at that
time. At all sites, the 2008 report concluded that works subsequent to the modeling had
eliminated the flooding issues. The 5 sites identified in the 2008 report and the works completed
to address flooding issues are summarized below.
•
•
•
•
•

Site 13, MUNN0000T – Flooding associated with the Oakville Golf Course. The 2008
report notes that flooding concerns at this site have been addressed through
implementation of the recommendations in the 1999 McCormick Rankin Co. report.
Site 17, MUNN1270T – Flooding associated with the Miller Road crossing. The 2008
report suggests this issue was dealt with through improvements to the outlet of Munn’s
Creek at the Oakville Golf Club.
Site 18, MUNN1015T – Flooding associated with the McCraney Street West crossing.
The 2008 report suggests this issue was dealt with through improvements to the outlet of
Munn’s Creek at the Oakville Golf Club.
Site 19, MUNN0960T – Flooding associated with the recreational trail crossing in
Oakdale Park. The 2008 report suggests this issue was dealt with through improvements
to the outlet of Munn’s Creek at the Oakville Golf Club.
Site 20, MUNN0768T – Flooding associated with the Culham Street crossing. The 2008
report suggests this issue was dealt with through improvements to the outlet of Munn’s
Creek at the Oakville Golf Club and upgrades to the Culham Street crossing to allow
conveyance of the 100-year flow.

Although the 2008 report suggests all flooding issues outlined above have been addressed,
modeling and studies on Munn’s Creek have been completed in a piecemeal fashion. As such,
the Town is undertaking a thorough review and update to the hydrology and hydraulics to
confirm any existing flood-prone sites and identify works required to mitigate flooding within
the reaches of Munn’s Creek between Upper Middle Road and the Morrison-Wedgewood
Aquafor Beech Limited
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diversion channel. The study provides an opportunity to model the hydrology of the Munn’s
Creek watershed on a platform that is consistent with other recent modeling in the Town:
PCSWMM. Additional benefits of undertaking this update to the Munn’s Creek hydrology and
hydraulics include forthcoming replacements of the McCraney Street West and Miller Road
culverts as well as an expected erosion study on Munn’s Creek. An update to watershed flows
and hydraulic modeling will allow for an informed decision when designing replacements for
these structures and will provide the background information necessary to the erosion study.
Overall, the Munn’s Creek Flood Mitigation Opportunities Study will provide the Town with an
understanding of alternatives available to mitigate existing risk from riverine flooding for
Munn’s Creek. An evaluation of these alternatives will assist in determining the most viable and
responsible mitigation options, as well as realized benefits. This evaluation will be used to
determine the preferred alternatives for mitigation as well as a financial model for each project
based on ownership, site linkage, and available alternatives.

Figure 1-2: Locations of Flood-Prone Areas Identified in 2008 Town-Wide Flood Study
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1.2 Environmental Assessment
The Environmental Assessment Act was legislated by the Province of Ontario in 1980 to ensure
that an Environmental Assessment is conducted prior to the onset of development and
development related (servicing) projects. Depending on the individual project or Master Plan to
be completed, there are different processes that municipalities must follow to meet Ontario’s
Environmental Assessment requirements.
Class Environmental Assessments (Class EAs) are prepared for approval by the Minister of the
Environment, Conservation and Parks. A Class EA is an approved planning document that
defines groups of projects and activities and the Environmental Assessment (EA) process which
the proponent commits to for each project undertaking. Provided the process is followed,
projects and activities included under the Class EA do not require formal review and approval
under the EA Act. In this fashion, the Class EA process expedites the environmental assessment
of smaller, recurring projects.
This Class Environmental Assessment document reflects the following five key principles of
successful planning under the Environmental Assessment Act.
1. Consultation with affected parties early on, such that the planning process is a
cooperative venture.
2. Consideration of a reasonable range of alternatives.
3. Identification and consideration of the effects of each alternative on all aspects of the
environment.
4. Systematic evaluation of alternatives in terms of their advantages and disadvantages, to
determine their net environmental effects.
5. Provision of clear and complete documentation of the planning process followed, to
allow “traceability” of decision-making with respect to the project.
The accompanying flow chart (Figure 1-3) illustrates the process followed in the planning and
design of projects covered by this Class Environmental Assessment. The five phases, as defined
in the flow chart, are summarized in the document as follows:
Phase 1:

Identify the problem or deficiency.

Phase 2:
Identify alternative solutions to the problem, by taking into consideration the
existing environment, and establish the preferred solution taking into account public and agency
review and input. At this point, identify approval requirements (e.g., Ontario Water Resources
Act, Lakes and Rivers Improvement Act, and Environmental Protection Act) and determine the
appropriate schedule for the project and proceed through the appropriate phases (Figure 1-3).
Phase 3:
Examine alternative methods of implementing the preferred solution, based upon
the existing environment, public and government agency input, anticipated environmental
effects, and methods of minimizing negative effects and maximizing positive effects.
Phase 4:
Document, in an Environmental Study Report, a summary of the rationale and the
planning, design, and consultation process of the project as established throughout the above
phases, and make such documentation available for scrutiny by review agencies and the public.
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Phase 5:
Complete contract drawings and documents, and proceed to construction and
operation; monitor construction for adherence to environmental provisions and commitments.
Where special conditions dictate, also monitor the operation of the completed facilities.
Public and agency consultation is also an important and necessary component of the five phases.
The Municipal Engineers Association’s Class EA document classifies projects as Schedule A, B
or C depending on their level of environmental impact and public concern.
•

Schedule ‘A’ projects are generally routine maintenance and upgrade projects; they do
not have big environmental impacts or need public input. Schedule ‘A’ projects are all so
routine that they are generally pre-approved without any further public consultation.

•

Schedule ‘B’ projects have more environmental impact and do have public implications.
Examples would be stormwater ponds, river crossings, expansion of water or sewage
plants beyond up to their rated capacity, new or expanded outfalls and intakes, and the
like. Schedule ‘B’ projects require completion of Phases 1 and 2 of the Class EA process.

•

Schedule ‘C’ projects have the most major public and environmental impacts. Examples
would be storage tanks and tunnels with disinfection, anything involving chemical
treatment, or expansion beyond a water or sewage plant’s rated capacity. Schedule ‘C’
projects require completion of Phases 1 through 4 of the Class EA process, before
proceeding to Phase 5 implementation.

The current study on Munn’s Creek is classified as a Schedule B project and follows Phases 1
and 2 of the planning and design process with Phase 5 to follow at a subsequent stage. This
report outlines Phases 1 and 2 of the EA process.
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Figure 1-3: Municipal Class Environmental Assessment Planning and Design Process
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PHASE 1: IDENTIFICATION OF PROBLEMS AND OPPORTUNITIES

Identification of problems and opportunities is the first phase of the Environmental Assessment
Process. The specific problems and opportunities in the Munn’s Creek study area are described
in further detail in the sections below.
2.1 Problems
Modeling and studies on Munn’s Creek have been completed in a piecemeal fashion. The study
area has experienced historical flood damage (e.g. May 12, 2000 storm); however, a
comprehensive update to the hydrologic and hydraulic modeling has not been undertaken to
confirm existing conditions within the watershed. As such, the current flood risks are not well
defined and there is a need to update the modeling to provide a complete list of existing floodprone sites and identify works required to mitigate flooding within the reaches of Munn’s Creek
between Upper Middle Road and the Morrison-Wedgewood diversion channel.
2.2 Opportunities
In addition to providing an opportunity to define existing flood risks and associated remediation
measures within the Munn’s Creek study area, the current study also provides an opportunity to
undertake the following work:
• Model the Munn’s Creek hydrology on a planform that is consistent with other recent
modeling within the Town of Oakville (PCSWMM);
• Review the McCraney Street West and Miller Road culvert hydraulics prior to their
upcoming replacements and provide appropriate sizing for the replacement structures;
and
• Update the hydrologic and hydraulic modeling to feed into the erosion study on Reaches
33 to 35 of Munn’s Creek.

3

EXISTING CONDITIONS

3.1 Munn’s Creek Watershed
The headwaters for the Munn’s Creek watershed are located north of Dundas Street West in the
Town of Oakville. The watercourse flows in a south-easterly direction outletting to the
Morrison-Wedgewood diversion channel downstream of the Oakville Golf Club. The watershed
covers an area of approximately 420 ha and the creek flows over a length of about 5.4 km. Land
use within the watershed is primarily residential with the age of the development increasing in a
downstream direction.
Upstream of Dundas Street West, residential development is currently underway and nearly
complete within the Munn’s Creek watershed. Runoff from the new development is conveyed to
a storm water management facility (SWMF) at the upstream limit of Munn’s Creek. Flows from
the SWMF are conveyed through a constructed channel downstream North Park Boulevard. The
channel has been designed to have a meandering planform and is contained within a vegetated
creek corridor block.
Between Dundas Street West and Munn’s Avenue, the creek is a constructed channel that passes
through recent residential development and has access to a wide floodplain. The upper reaches
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are a marsh wetland of cattails and phragmites with intermittent flow. Between Munn’s Avenue
and Upper Middle Road, the channel flows through a forested valley corridor. Intermittent bank
and bed treatments are present but the channel bed and banks are largely natural.
Downstream of Upper Middle Road, the creek is characterized by active erosion and channel
hardening measures in the form of gabion baskets, armourstone, and riprap bank protection.
Many of the bank treatments are failing. The 2015 Town-wide erosion assessment (Aquafor
Beech Ltd., 2016) identified the reaches of Munn’s Creek between Upper Middle Road and
Culham Street as a priority reach-based area of erosion concern. An environmental assessment
study for these reaches was commenced November 2018.
3.2 Natural Heritage
Characterization of the Natural Heritage System (NHS) relied upon field surveys and review of
background information sources. The methodologies and results of the studies conducted to
characterize the NHS are discussed in the following subsections.
3.2.1 Geology, Physiography, & Soils
Physiography, commonly referred to as physical geography, is the study of the physical features
of the earth’s surface and the classification, mapping and grouping of landforms based on their
geologic structures and age. According to The Physiography of Southern Ontario (Chapman &
Putnam, 1984), the study area is situated within the Iroquois Plain, physiographic region of
southern Ontario formed during the last glaciation when Lake Iroquois drained eastward towards
New York State. Features of this region include old shores, cliffs, bars, beaches, drumlins, and
boulder pavements.
Figure 3-1 shows the soils around the study area as per Report No. 43 Soils of Halton County
(Canada Department of Agriculture and the Ontario Agricultural College, 1971). Note that the
soils within the study area are not defined as they are located on urban development as of the
time of the mapping. North of the study area, soils within the Munn’s Creek valley are defined as
“bottom lands” with recent alluvial parent material. Soils on the table lands are defined as
Chinguacousy clay loam, rocky phase, which is a clay loam till that is imperfectly drained.
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Figure 3-1: Soil types within Study Area
Source: Canada Department of Agriculture (1971)
3.2.2 Vegetation Community Classification and Flora
An Aquafor Beech Limited ecologist conducted an assessment of the vegetation communities
and flora within the study area on June 21, 2018. Vegetation communities were assessed
according to the methodology of the Ecological Land Classification for Southern Ontario: First
Approximation and Its Application (Lee et al. 1998). The following subsections describe the
findings of the assessment.
Vegetation Communities
Vegetation community surveys were conducted in accordance with the Ecological Land
Classification (ELC) System for Southern Ontario: First Approximation and its Application (Lee
et al., 1998) survey protocol to determine the presence of significant vegetation communities in
the study area (Figure 3-2) and to aid in the identification of significant wildlife habitat (SWH)
and the potential habitat of species-at-risk (SAR). Field sheets are presented in full in Appendix
A. A map of the vegetation communities is illustrated in Figure 3-3. Candidate bat maternity
roost sites are also included in Figure 3-3 to facilitate comparison with relevant natural heritage.
A discussion of candidate bat maternity roost sites is contained in Section 3.2.3.2.
One (1) vegetation community was recorded within the study area. The creek corridor is a
complex of a mature Fresh – Moist Willow Lowland Deciduous Forest (FOD7-3; Provincial
Rank S4S5) located adjacent to Munn’s Creek and a Norway maple (Acer platanoides)
dominated Dry – Fresh Deciduous Forest (FOD4; not provincially ranked) on the valley slopes
and marginal tableland. Neither of the vegetation communities are considered provincially or
globally significant. The corridor is highly disturbed, with invasive exotic species dominant (see
Vascular Plants below for further information, including an annotated list of vascular plants
identified in the study area). Due to the extent of disturbances, there are ample opportunities for
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riparian restoration and habitat improvements such as the restoration area located adjacent to
Oakdale Park, indicated in Figure 3-3.
Crack willow (Salix fragilis) is dominant in the canopy layer. Norway maple is abundant in the
canopy sub-canopy, and understory layers. Due to the narrow width of the creek corridor,
associate tree species in the canopy and sub-canopy layers, such as Manitoba maple (A.
negundo), black locust (Robinia pseudo-acacia), green ash (Fraxinus pennsylvanica), and white
elm (Ulmus americana), are found in both community types. In addition to Norway maple, the
understory layer is mainly composed of Manitoba maple, European buckthorn (Rhamnus
cathartica), and black locust. The ground layer is dominated by garlic mustard (Alliaria
petiolata), with green ash, Norway maple, yellow avens (Geum aleppicum), and Virginia creeper
(Parthenocissus quinquefolia) associates. Due to the presence of course fragments, soils were
only sampled to a depth of 26 cm. The effective soil texture is silty clay loam. Mottles, gley, the
water table, and bedrock were not observed.

Figure 3-2: Vegetation community along Munn's Creek ((FOD 7-3) [FOD4] Complex)
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Figure 3-3: Vegetation Communities and Candidate Bat Maternity Roost Sites
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Vascular Plants
A botanical inventory was conducted in concert with vegetation community surveys on June 21,
2018 using an area search method to identify vascular plants in the study area. Species that could
not be identified to species due to a lack of distinguishing features at the time of survey were
identified to genus. In total, 48 species were identified to species level with an additional 5
identified to genus. Of the 48 species, 27 (56%) are native; the remaining 21 (44%) are
introduced. No SAR, provincially significant species (S1-S3), or locally significant species in the
Halton Region were recorded during the botanical survey. Overall, species are typical of
disturbed riparian and forested areas in urban settings, with exotic species comprising most of
the vegetative biomass.
An annotated list of the vascular plants recorded within the study area is contained in Table 3-1.
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Table 3-1: Botanical Inventory Results
Species
Scientific Name

Common Name

Acer negundo
Acer platanoides
Acer saccharinum
Aegopodium podagraria
Alliaria petiolata
Aster sp.
Bidens frondosa
Cicuta maculata
Conium maculatum
Cornus stolonifera
Crataegus sp.
Dactylis glomerata
Euthamia graminifolia
Fraxinus americana
Fraxinus pennsylvanica
Galium aparine
Geum aleppicum
Geum canadense
Hesperis matronalis
Impatiens capensis
Juglans nigra
Lappsana communis
Leonurus cardiaca ssp. cardiaca
Lonicera sp.
Malus sp.
Morus alba
Parthenocissus quinquefolia
Pinus sylvestris
Populus tremuloides
Prunus avium
Prunus serotina
Prunus virginiana ssp. virginiana
Pyrus communis
Quercus macrocarpa

Aquafor Beech Limited

Ranking

Manitoba Maple
Norway Maple
Silver Maple
Goutweed
Garlic Mustard
Aster Species
Devil's Beggar-ticks
Spotted Water-hemlock
Poison Hemlock
Red-osier Dogwood
Hawthorn Species
Orchard Grass
Grass-leaved Goldenrod
White Ash
Red Ash
Cleavers
Yellow Avens
White Avens
Dame's Rocket
Spotted Touch-me-not
Black Walnut
Nipplewort
Motherwort
Honeysuckle Species
Common Apple
White Mulberry
Virginia Creeper
Scots Pine
Trembling Aspen
Sweet Cherry
Black Cherry
Choke Cherry
Common Pear
Bur Oak
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CC*

CWƗ

0
0
5
0
0
3
6
0
2
0
2
4
3
4
2
3
0
4
5
0
0
0
6
0
2
0
3
2
0
5

-2
5
-3
0
0
-3
-5
-3
-3
3
-2
3
-3
3
-1
0
5
-3
3
5
5
0
1
5
0
5
3
1
5
1

COSEWIC

COSSARO

Global

Provincial

Halton*

-

-

G5
G?
G5
G?
G?
G5
G5
G5
G5
G?
G5
G5
G5
G5
G5
G5
G4G5
G5
G5
G?
G?
G?
G5
G?
G5
G?
G5
G5
G5
G5

S5
SE5
S5
SE5
SE5
S5
S5
SE2?
S5
SE5
S5
S5
S5
S5
S5
S5
SE5
S5
S4
SE5
SE5
SE5
S4?
SE5
S5
SE4
S5
S5
SE4
S5

-

(I)ntroduced
I
I
I
I
I
I
I
I
I
I
I
I
-
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Species
Scientific Name

Common Name

Quercus rubra
Ranunculus acris
Rhamnus cathartica
Robinia pseudo-acacia
Rosa multiflora
Rubus occidentalis
Rumex crispus
Salix discolor
Salix fragilis
Sambucus canadensis
Solidago sp.
Taraxacum officinale
Thuja occidentalis
Tilia americana
Tilia cordata
Ulmus americana
Ulmus pumila
Vinca minor
Vitis riparia
*Coefficient of Conservatism
ƗCoefficient of Wetness
*Source: (Dwyer, 2006)
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Red Oak
Tall Buttercup
Common Buckthorn
Black Locust
Multiflora Rose
Black Raspberry
Curly Dock
Pussy Willow
Crack Willow
Common Elderberry
Goldenrod species
Common Dandelion
Eastern White Cedar
Basswood
Little-leaf Linden
White Elm
Siberian Elm
Periwinkle
Riverbank Grape
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CC*

CWƗ

6
0
0
0
0
2
0
3
0
5
0
4
4
3
0
0
0

3
-2
3
4
3
5
-1
-3
-1
-2
3
-3
3
-2
5
5
-2

COSEWIC

COSSARO

Global

Provincial

Halton*

-

-

G5
G5
G?
G5
G?
G5
G?
G5
G?
G5
G5
G5
G5
G5?
G?
G?
G5

S5
SE5
SE5
SE5
SE4
S5
SE5
S5
SE5
S5
SE5
S5
S5
S5
SE3
SE5
S5

-

(I)ntroduced
I
I
I
I
I
I
I
I
I
-
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3.2.2.1 Significant Woodland Assessment
Aquafor Beech Limited assessed the significance of the forest within the study area in
accordance with the definition of Significant Woodland within the Regional Municipality of
Hamilton’s Official Plan (OP) (2018). Wooded/forested areas contiguous with those in the study
area were included in the assessment; a woodland was considered not contiguous if separated by
a canopy gap greater than 20 m in width.
To be considered significant, woodlands in Halton Region must have a minimum size of 0.5
hectares (as determine through a watershed plan, SWS, or EIS) and meet one or more of the
following four criteria (Section 277; (Regional Municipality of Halton, 2018)):
(1) the Woodland contains forest patches over 99 years old,
(2) the patch size of the Woodland is 2 ha or larger if it is located in the Urban Area, or 4
ha or
larger if it is located outside the Urban Area but below the Escarpment Brow, or 10 ha
or
larger if it is located outside the Urban Area but above the Escarpment Brow,
(3) the Woodland has an interior core area of 4 ha or larger, measured 100 m from the
edge, or
(4) the Woodland is wholly or partially within 50 m of a major creek or certain headwater
creek or within 150 m of the Escarpment Brow.
The Region of Halton OP defines a “major creek or certain headwater creek” (section 256.2) as
follows:
MAJOR CREEK OR CERTAIN HEADWATER CREEK means, as it applies to Section
277(4) of this Plan, all watercourses within a Conservation Authority Regulation Limit as
of the date of the adoption of this Plan and those portions of a watercourse that extend
beyond the limit of the Conservation Authority Regulation Limit to connect a woodland
considered significant based on criteria under Section 277(1), 277(2) or 277(3) and/or
wetland feature within the Regional Natural Heritage System. The extent and location of
major creeks or certain headwater creeks will be updated from time to time by the
appropriate Conservation Authority and as a result may lead to refinements to the
boundaries of significant woodlands.
The results of the significant woodland assessment are detailed in Table 3-2. The woodland
within the study area is part of a larger woodland extending along Munn’s Creek north from
Upper Middle Road to the Crosstown Trail and the southern extent of River Oaks Park.
Furthermore, it is larger than Halton Region’s 2 ha minimum size requirement, and is wholly or
partially within 50 m of a major creek (i.e. Munn’s Creek). Therefore, the woodland qualifies as
regionally significant woodland. The location and extent of the significant woodland described
above is shown in Figure 3-3 (i.e. all forests within the study area (FOD7-3[FOD4])). The
woodland is greater in extent than what is shown in current Regional OP mapping.
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Table 3-2: Assessment of Woodland Status
Criteria

Taplow Creek Woodland

Meets
No
criteria?
1) The woodland contains forest
Rationale: No trees over 99 years of age were
patches over 99 years old.
observed during ELC and botanical
inventories.
Meets
Yes
2) The patch size of the Woodland is criteria?
2 ha or larger if is located in the Rationale: Woodlands located in the study area is
Urban Area, or 4 ha or larger if it is
approximately 5.1 ha in size, which is
located outside the Urban Area but
greater than the required minimum size of
below the Escarpment Brow, or 10 ha
2 ha. The forest patch includes all wooded
or larger if it is located outside the
areas along Munn’s Creek, extending
Urban Area but above the
from Upper Middle Road to Culham
Escarpment Brow.
Street, that are not separated by breaks in
the forest canopy ≥ 20 m.
Meets
No
3) The Woodland has an interior core criteria?
area of 4 ha or larger, measured 100 Rationale: No point within the Woodland is 100 m
m from the edge.
from the edge; therefore, the Woodland
has no interior core.
4) The Woodland is wholly or Meets
Yes
partially within 50 m of a major criteria?
creek or certain headwater creek or Rationale:
The Woodland is wholly within 50 m of a
within 150 m of the Escarpment
major creek (Munn’s Creek).
Brow.
3.2.3 Terrestrial Wildlife
Wildlife and/or traces of wildlife (e.g. animals, tracks, sheds, etc.) observed incidentally during
all field surveys are detailed in Table 3-3, below. Both species observed are common locally and
to the province, and considered tolerant of urban environments. Other common urban-adapted
wildlife species are likely present but were not observed during surveys and are therefore not
included. The anthropogenically-influenced natural heritage features in the study area are
functioning as islands in an urban landscape for terrestrial flora and fauna such as small
mammals. However, Munn’s Creek is directly connected to Lake Ontario through Sixteen Mile
Creek and functions as a corridor for aquatic species.
Table 3-3: Incidental Wildlife Observations
Species Name
Scientific Name
Picoides villosus
Procyon lotor

Common Name
Hairy Woodpecker
Northern Raccoon

Ranking
G
Rank
G5
G5

S
Rank
S5
S5

COSEWIC

COSSARO

Halton*

-

-

-

*Source: (Dwyer, 2006)
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3.2.3.1 Breeding Bird Surveys
A total of two breeding bird surveys (BBS) were conducted on June 18, 2018 and July 6, 2018.
The surveys were conducted in accordance with the Ontario Breeding Bird Atlas (Cadman,
Sutherland, Beck, Lepage, & Courturier, 2001-2005) protocol, occurring more than 15 days apart
during the core breeding season, within 5 hours of dawn and in favourable weather. Each survey
was conducted by walking parallel to the creek within the riparian corridor, with observations at
each crossing and 10-minute point counts 250 metres apart as well as at road crossings.
Approximate locations of survey points at crossings (denoted by purple pins) and within the
corridor (denoted by yellow pins) are indicated in Figure 3-4, with location coordinates
presented in Table 3-4. All bird species and individuals seen and heard were recorded, as was all
breeding evidence observed for all species. This breeding evidence was used to assign a breeding
status (confirmed, probable, possible, observed). The breeding evidence codes and their
abbreviations are presented in Appendix A.

Figure 3-4: Approximate Point Count Locations for Breeding Bird Surveys
Source: Google Earth
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Table 3-4: Point Count Locations (UTM) for Breeding Bird Surveys
Point Count Location
Location (UTM), NAD 17
Name
Easting
Northing
Upper Middle Rd. Crossing 604015
4813157
PC1
PC2
Miller Rd. Crossing
PC3
McCraney St. Crossing
PC4
Culham St. Crossing

604141
604404
604451
604485
604522
604628
604660

4813083
4812935
4812901
4812801
4812708
4812584
4812459

The results from the two BBS are summarized in Table 3-5. A total of 11 species were
encountered during the two surveys. Of the 11 species, breeding was probable for 5 and possible
for 6.
No significant bird species were observed during the surveys. Crossings were surveyed for
potential nesting Barn Swallow (Hirundo rustica) sites with no signs observed.
All bird species encountered are also listed with their S-Rank for Ontario, assigned by the
Natural Heritage Information Centre. Of the 11 species, 9 have a rank of S5, indicating that they
are Secure (common, widespread or abundant. Two introduced species (European Starling and
House Sparrow) are assigned a rank of SNA or not applicable, meaning they are not a suitable
target for conservation activities.

Aquafor Beech Limited

66289

19

September 4th, 2019
Town of Oakville

Munn’s Creek Flood Mitigation Opportunities Study
Environmental Assessment Draft Project File

Table 3-5: Summary of Breeding Bird Survey Results
Species Name
Common Name

Scientific Name

Ranking

Highest
Breeding
Evidence

G
Rank

S
Rank
S5B,
SZN
S5B,
SZN

COSEWIC

COSSARO

Halton*

-

-

-

-

-

-

American
Goldfinch

Spinus tristis

Prob (A)

G5

American Robin

Turdus migratorius

Prob (T)

G5

Poecile atricapillus

Prob (A)

G5

S5

-

-

-

Cyanocitta cristata
Bombycilla
cedrorum

Poss (H)

G5

-

-

-

Poss (H)

G5

S5
S5B,
SZN
S5B,
SZN
SNA
S5B,
SZN
SNA
S5B,
SZN

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

S5

-

-

-

Black-capped
Chickadee
Blue Jay
Cedar Waxwing
Common Grackle

Quiscalus quiscula

Poss (H)

G5

European Starling

Poss (H)

G5

Poss (S)

G5

House Sparrow

Sturnus vulgaris
Dumetella
carolinensis
Passer domesticus

Prob (P)

G5

Mourning Dove

Zenaida macroura

Poss (S)

G5

Northern Cardinal

Cardinalis
cardinalis

Prob (T)

G5

Gray Catbird

*Source: (Dwyer, 2006)
3.2.3.2 Myotis spp. Bat Maternity Roost Surveys
Several species of Endangered bats use trees within forested/wooded communities as
summertime roosting sites. To assess the potential within the study area for the use of the forest
by bats, Phases 1 and 2 of the Guelph District MNRF’s Survey Protocol for Species at Risk Bats
within Treed Habitats Little Brown Myotis, Northern Myotis & Tri-colored Bat (OMNRF, 2017)
were completed to identify candidate maternity roosting sites for species-at-risk bats. Surveys for
candidate Myotis spp. (i.e. little brown myotis, northern myotis, and eastern small-footed bat)
roosting sites (i.e. trees with a diameter-at-breast height (DBH) 10 cm and greater in various
states of decay with snag attributes (e.g. loose bark, knot holes, cracks, etc.)) were completed on
May 20, 2018. Field sheets are presented in full in Appendix A. Candidate tri-colored bat
maternity roost sites includes any oak (Quercus spp.) tree, maple (Acer spp.) trees with a DBH
25 cm and greater, and maple trees with a DBH of 10 cm and greater if dead/decaying leaf
clusters are present. Candidate tri-color bat maternity roost surveys were completed on August
13, 2018.
It is the experience of Aquafor Beech Limited that the Aurora District MNRF has adopted this
protocol as the standard for identifying the habitat of endangered bats. Phases 3 and 4 of the
protocol have not been completed to date. In total, 47 candidate Myotis spp. maternity roost sites
(Appendix A) and 22 candidate Perimyotis sp. maternity roost sites (Appendix A) were
identified within and adjacent to proposed works for a total of 69 candidate bat maternity roost
sites identified within the study area. The locations of candidate bat maternity roost sites are
shown above in Section 3.2.2, Figure 3-3.
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3.2.4

Aquatic Ecology

3.2.4.1 Aquatic Habitat
Ontario Stream Assessment Protocol (OSAP) Version 10 (Stanfield, 2017) was used for habitat
assessments by certified Aquafor Beech Limited biologists in June of 2018. The following
procedure was followed:
• Site limits were located using OSAP Section 1: Modules 1 and 2 (Defining Site Boundaries
and Key Identifiers; Screening Level Site Documentation);
• Habitat features, including barriers to fish movement and other channel disturbances, were
recorded using OSAP Section 1: Module 3 (Assessment Procedures for Site Features
Documentation);
• Depth, wetted width, habitat type, instream cover, instream vegetation, riparian vegetation,
width/depth ratio, bank stability, substrate, and entrenchment were assessed using OSAP
Section 4: Modules 2 and 3 (Point-Transect Sampling for Channel Structure, Substrate and
Bank Conditions; and Channel Entrenchment).
OSAP data was summarized using Flowing Waters Information Systems (FWIS) and is outlined
in Table 3-6 with associated habitat photos found in Figure 3-5 through Figure 3-16. OSAP
field sheets are presented in full in Appendix A.
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Table 3-6: OSAP Channel Structure Summaries
Habitat
Characteristics

MN01

MN02

General
Flow
Regime

Site Location

Site Characteristics

Habitat Description

Substrate Composition

Bank Stability

Instream and
Riparian Vegetation

Fish Barriers and Other
Disturbances

Permanent

MN01 is the furthest,
most downstream site
located approximately
130 m upstream of
Culham St and 140 m
downstream of
McCraney St W.

Site length is 53.6 m.
Minimum wetted width at
the time of sampling was
1.2 m, and the average
wetted width was 3.8 m.
The average depth was
166.8 mm and the
maximum depth sampled
was 500 mm. One point
sampled fell on an island.

This site is evenly distributed
between shallow riffles and
medium depth pools, with the top
of the site marked by a deep and
fast flowing knick-point. Instream
cover was moderate, consisting of
macrophytes, unembedded rocks,
and embedded rocks, with some
wood. Vegetation was sparse,
consisting only of macrophytes.

This site mainly consisted
of sand, gravel and cobble
with some areas near the
upstream end consisting of
exposed bedrock. For that
reason, the mean point
particle size was 246 mm
and the mean maximum
particle size was 388 mm.
The substrate was poorly
sorted.

The left bank consisted of
mainly sands while the
right bank holds more
gravel. The right bank
was therefore more stable
than the left. Five
undercuts fell on sampled
transects, ranging from 20
mm – 350 mm.

Very little instream
vegetation was present
throughout this site,
consisting of 2.3%
macrophytes. Riparian
vegetation was also
poorly distributed,
with five transects
having forested zones
within 1 m.

A number of road crossings
fall upstream of this site which
could be sources of
contaminants. Adjacent land
use consists of a well used
walking trail and park, with a
residential area beyond. A log
jam is present at the
downstream end of the site
although should not be
considered a fish barrier.

Permanent

MN02 is located in
the middle of the
study site,
approximately 70 m
upstream of
McCraney St W and
130 m downstream of
Miller Rd. A walking
trail crosses
approximately 8 m
upstream of the site
with a large
corrugated culvert
servicing the stream.

Instream vegetation
was present, with 40%
consisting of terrestrial
plants, 20% moss, and
less than 2%
macrophytes and
algae. Riparian
vegetation was very
poorly distributed with
little to no understory
and only two transects
falling within 1 m of
forest.

A number of road crossings
fall upstream of this site which
could be sources of
contaminants. Adjacent land
use consists of a well-used
walking trail and park, with a
residential area beyond.
Immediately upstream of the
site is a large CSP culvert with
a large log jam both upstream
and downstream, which
partially if not fully impedes
flow and could be seen as a
fish barrier.

Permanent

MN03 is the furthest,
most upstream site
and is located
approximately 76 m
upstream of Miller Rd
and 400 m
downstream of Upper
Middle Rd. The
upstream end of the
site falls
approximately 12 m
downstream of a
stormwater sewer
outfall.

Little instream
vegetation was found
in this site, with 22%
consisting of
macrophytes and 12%
overhanging terrestrial
plants. Riparian
vegetation was poorly
distributed with three
transects falling within
1 m of forest and little
to no understory.

A major road crossing (Upper
Middle Rd is upstream of the
site which could be a source of
contaminants. A stormwater
outfall is immediately
upstream of the site which
could also be a source of
contaminants. Adjacent land
use consists of residential, with
apartment buildings located on
the right bank. No fish barriers
were observed.

Site

MN03
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Site length is 49.5 m.
Minimum wetted width at
the time of sampling was
1.8 m, and the average
wetted width was 2.9 m.
The average depth was
172 mm and the
maximum depth sampled
was 565 mm.

This site is dominated by shallow
runs and riffles with a deeper pool
located near the upstream end of
the site. Instream cover was
moderate with the majority
provided by unembedded rocks.
The remainder of instream cover
was provided by embedded rocks,
wood and overhanging banks.
Vegetation was more common in
this site.

This site mainly consisted
of silt, sand and cobbles
with some small boulders
located near the
downstream end, likely
resulting from the adjacent
rip-rap bank treatments.
The mean point particle
size was 52 mm and the
maximum particle size was
144 mm. The substrate was
fairly well sorted.

Site length was 52.5 m.
Minimum wetted width at
the time of sampling was
1.6 m, and the average
wetted width was 3.3 m.
The average depth was
101.8 mm and the
maximum depth sampled
was 320 mm.

This site is dominated by shallow
runs and riffles with a deep and
fast flowing riffle marking the
upstream end of the site.
Immediately downstream of this
riffle is a shallow pool which is
restricted by bedrock. Instream
cover was mainly provided by
unembedded flat rocks. A small
percentage of unembedded wood,
macrophytes, overhanging bank
and riparian vegetation provided
cover.

The downstream end of the
site consisted mainly of
sands, gravels and cobbles
while the upstream section
was mainly exposed
bedrock. For that reason,
the mean point particle size
was 291 mm and the
maximum particle size was
434 mm. The substrate was
very poorly sorted.

22

The left bank consisted of
mainly unconsolidated
clays and silts, with some
the bottom-most transect
falling on a large
armourstone wall. The
right bank was similar
although the upstream
four transects fell on
gabion baskets. The right
bank was more stable than
the left, with two transects
falling on undercuts
ranging from 310 mm 700 mm on the left bank.
The left bank was well
sorted with mainly silts
and sands and some
gravel. The right bank
was highly eroded with
the majority of the bank
higher than 2 m and a
very steep bank angle.
Substrate was mainly silt
and sand. Six transects
fell on undercuts ranging
from 70 mm – 330 mm,
all of which were on the
left right bank.
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Figure 3-5: MN01 - D/S looking D/S

Figure 3-6: MN01 - D/S looking U/S

Figure 3-7: MN01 - U/S looking D/S

Figure 3-8: MN01 - U/S looking U/S
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Figure 3-9: MN02 - D/S looking D/S

Figure 3-10: MN02 - D/S looking U/S

Figure 3-11: MN02 - U/S looking U/S

Figure 3-12: MN02 - U/S looking U/S
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Figure 3-13: MN03 - D/S looking D/S

Figure 3-14: MN03 - D/S looking U/S

Figure 3-15: MN03 - U/S looking D/S

Figure 3-16: MN03 - U/S looking U/S
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3.2.4.2 Fish Communities
Existing fisheries records for Munn’s Creek were provided by Conservation Halton (CH) which
included sites at the downstream and upstream extent of the study area (see Figure 3-17). These
records, dating from 2001 to 2003, included records of creek chub (Semotilus atromaculatus),
which are common, warmwater species. Observations also included sites within Sixteen Mile
Creek, located downstream of the confluence of the Morrison-Wedgewood diversion channel
and Sixteen Mile Creek. Fish species recorded in Sixteen Mile Creek are restricted from entering
Munn’s Creek by barriers located within the Morrison-Wedgewood diversion channel. All
observations are displayed in Table 3-7.
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Figure 3-17: Locations of Conservation Halton Fish Records
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Table 3-7: Fish Communities provided by Conservation Halton
Watercourse
Survey Station
Common Name
Scientific Name
SXM-402
Creek Chub
Semotilus atromaculatus
Munn's Creek
SXM-403
Creek Chub
Semotilus atromaculatus
Chinook Salmon
Oncorhynchus tshawytscha
SXM-130
Common Carp
Cyprinus carpio
White Sucker
Catostomus commersoni
Emerald Shiner
Notropis athernoides
SXM-136
Spottail Shiner
Notropis hudsonius
American Eel
Anguilla rostrata
American Eel
Anguilla rostrata
Blacknose Dace
Rhinichthys atratulus
Common Carp
Cyprinus carpio
Common Shiner
Luxilus cornutus
Creek Chub
Semotilus atromaculatus
Fathead Minnow
Pimephales promelas
Longnose Dace
Rhinichthys cataractae
Northern
Hog
Hypentelium nigricans
Sucker
Northern
Hog
Hypentelium nigricans
Sucker
SXM-23
Pumpkinseed
Lepomis gibbosus
Rainbow Darter
Etheostoma caeruleum
Sixteen Mile Creek
River Chub
Nocomis micropogon
Rock Bass
Ambloplites rupestris
Rock Bass
Ambloplites rupestris
Rosyface shiner
Notropis rubellus
Smallmouth Bass
Micropterus dolomieu
Smallmouth Bass
Micropterus dolomieu
Spotfin Shiner
Cyprinella spiloptera
Stonecat
Noturus flavus
White Sucker
Catostomus commersoni
Stonecat
Noturus flavus
Common Shiner
Luxilus cornutus
Fantail Darter
Etheostoma flabellare
Longnose Dace
Rhinichthys cataractae
Rainbow Darter
Etheostoma caeruleum
SXM-88
River Chub
Nocomis micropogon
Rock Bass
Ambloplites rupestris
Rosyface shiner
Notropis rubellus
White Sucker
Catostomus commersoni
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3.2.5 Species-at-Risk and Other Species of Conservation Concern
For the purpose of this study, species-at-risk (SAR) are defined as species listed as Endangered,
Threatened, or of Special Concern by the Committee on the Status of Species at Risk in Ontario
(COSSARO). Species of Conservation Concern (SOCC) are defined as species listed as
Endangered, Threatened, or of Special Concern as listed by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC); species with Global Ranks of G1-G3; species with
Sub- National/Provincial ranks of S1-S3; and species considered rare within the Halton Region
(Dwyer, 2006).
To assess the presence of SAR and SOCC, Aquafor Beech Limited completed the following
tasks:
• Biological inventories for flora and fauna;
• NHIC database search (1 km square);
• Species at Risk information request from the Ministry of Natural Resources and Forestry
(MNRF) Aurora District Office; and
• Species of Conservation Concern screening exercise.
To determine the likelihood of SAR and SOCC occurring on or near the subject property,
Aquafor Beech Limited conducted a screening exercise using the results of biological inventories
in the study area as well as the results of the background information gathering exercises listed
above. Correspondence from the MNRF Species at Risk Biologist is contained in Appendix A.
Correspondence received from the Aurora MNRF indicates that there are records of 3 SAR in or
adjacent to the study area. Butternut (Juglans cinerea) are endangered in Ontario and Canada
and receives general habitat protection under the Ontario Endangered Species Act (2007).
Potentially suitable habitat for this species is present throughout the Munn’s Creek corridor.
Chimney swift (Chaetura pelagica) have been recorded “in the vicinity” of the study area
(MNRF, 2017). The MNRF correspondence also indicates that Silver shiner (Notropis
photogenis) has been recorded downstream of the study site in Sixteen Mile Creek.
Correspondence also notes the potential for endangered bats (i.e., eastern small-footed myotis,
little brown myotis, northern myotis and tri-colored bat), though no previous records exist.
Furthermore, three (3) species of conservation concern which, according to the NHIC online
database historic records, have been recorded within or near the subject property (1 km grid
squares 17PJ0413, 17PJ0412, 17PJ0313, and 17PJ0512). These species include northern
bobwhite (Colinus virginianus), redside dace (Clinostomus elongatus), and American eel
(Anguilla rostrata).
In addition to species records provided by secondary sources, Aquafor Beech Limited conducted
field surveys barn swallow (Hirundo rustica - threatened), snapping turtle (Chelydra serpentina
– special concern), and eastern wood-pewee (Contopus virens – special concern) as these species
are known to inhabit urban areas.
Table 3-8 contains the descriptions of the methodologies used to identify candidate SAR and
their habitats within the study area.
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Table 3-8: SAR and SOCC Survey Methodologies
Species
Methodology
An area search for butternut was conducted in potentially
Butternut
suitable habitat within the study area.
Chimney
BBS were conducted in accordance with the Ontario
swift
Breeding Bird Atlas.
An aquatic habitat assessment was conducted in accordance
with OSAP Version 10, where trained aquatic biology staff
assessed the study area for suitable habitat (deep runs, riffles
Silver shiner and pools with variable (clay to boulder) substrates in
relatively clear, medium to large streams (>20 m)). Fish
records were provided by Conservation Halton that included
all community samples within the study area.
Eastern
small-footed
myotis
Little brown
See Section 3.2.1 for a description of the methodology used
myotis
to identify candidate bat maternity roost sites.
Northern
myotis
Tri-coloured
bat
BBS were conducted in accordance with the Ontario
Northern
Breeding Bird Atlas. An area search was conducted to
bobwhite
identify potentially suitable habitat (i.e. grasslands).
Fish records were provided by Conservation Halton that
included all community samples within the study area. An
aquatic habitat assessment was conducted in accordance with
Redside dace OSAP Version 10, where trained aquatic biology staff
assessed the study area for suitable habitat (clear, cool,
streams with sand or gravel bottoms, riffle/pool habitat and
overhanging vegetation).
Fish records were provided by Conservation Halton that
included all community samples within the study area. An
aquatic habitat assessment was conducted in accordance with
American eel OSAP Version 10, where trained aquatic biology staff
assessed the study area for suitable habitat (near cover over
muddy bottoms in lakes, ponds, rivers and creeks at depths
<15 m).
BBS were conducted in accordance with the Ontario
Eastern
Breeding Bird Atlas. Potentially suitable habitat (i.e.
wood-pewee
deciduous and mixed forests with open understory patches).
BBS were conducted in accordance with the Ontario
Barn
Breeding Bird Atlas. The underside of bridges and inside of
swallow
culverts were visually inspected for inactive and remnant
barn swallow nests.
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Survey Date
June 21, 2018
June 18, 2018
and July 6, 2018

June 25, 2018

May 20, 2018
and August 13,
2018

June 18, 2018
and July 6, 2018

June 25, 2018

June 25, 2018

June 18, 2018
and July 6, 2018
June 18, 2018
and July 6, 2018
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Species

Snapping
turtle

Methodology
An area search was conducted to identify potentially suitable
nesting (i.e. sandy and gravelly substrates away from water),
foraging (i.e. watercourses with emergent vegetation and
other opportunities to feed), overwintering habitat (i.e.
aquatic environment deep enough to avoid freezing entirely
and with a thick layer of mud to bury itself) and dispersal
habitat (i.e. watercourses within natural lands) within natural
lands in the study area.

Survey Date

All survey dates

A total of 14 SAR are included in the screening assessment. Using this aggregated list of SAR,
Aquafor Beech Ltd. cross-referenced the habitat needs of each species with the habitat conditions
present within the study area and adjacent lands.
A consolidated list of all potential SAR and other SOCC within the study area and an assessment
of the presence of each species within the study area are presented below in Table 3-9. Detailed
summaries of the species that have the potential to occur within the study are presented
following the screening exercise.
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Table 3-9: SAR and SOCC Screening Exercise
Species Name
Scientific Name

Ranking

Common Name COSEWIC* COSSARO*

GRank

SRank

Halton**

Data
Source

Juglans cinerea

Butternut

END

END

G4

S2?

Common

MNRF

Chaetura pelagica

Chimney swift

THR

THR

G4G5

S4BS4N

Uncommon

MNRF

Notropis photogenis

Silver shiner

THR

THR

G5

S2S3

Rare

MNRF

Myotis leibii

Eastern smallfooted myotis

END

END

G4

S2S3

-

Aquafor
Beech
Limited

Myotis lucifugus

Little
myotis

END

END

G3

S4

Common

Aquafor
Beech
Limited

Myotis
septentrionalis

Northern myotis

END

END

G1G2

S3

Common

Aquafor
Beech
Limited

Perimyotis subflavus

Tri-coloured bat

END

END

G2G3

S3?

-

Aquafor
Beech
Limited

Colinus virginianus

Northern
bobwhite

END

END

G4G5

S1

Rare
Visitor

NHIC

Clinostomus
elongatus

Redside dace

END

END

G3G4

S2

Rare

NHIC
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Habitat Requirements (OMNRF, 2017)

Assessment of Species Occurrence at or Near
Subject Property

Generally grows in rich, moist, and well-drained soils often
found along streams. It may also be found on well-drained
gravel sites, especially those made up of limestone. It is also
found, though seldomly, on dry, rocky and sterile soils. In Not Present: This species was not identified during
Ontario, the Butternut generally grows alone or in small groups botanical surveys.
in deciduous forests as well as in hedgerows. MNRF considers
Butternut habitat as suitable lands within 50 m of a Butternut
tree.
Potentially Present: Potentially suitable foraging
Historically found in deciduous and coniferous, usually wet habitat is present within the creek corridor. Nesting
forest types. Now most are found in urban areas with large habitat is not present within natural lands in the
study area. No individuals were observed during
uncapped chimneys and other anthropogenic sties.
BBS or other biological studies.
Not Present: Fish records obtained from
Within Canada, this species is only found in southwestern Conservation Halton do not include this species for
Ontario, and being known to occur in Sixteen Mile Creek and Munn’s creek within or adjacent to the study area.
the nearby Bronte Creek. It is found in deep riffles or pools of In addition, potentially suitable habitat is not
medium-to-large streams with variable substrate.
present within the study area. See Section 3.2.4 for
further details.
Maternity roosts: primarily under loose rock on exposed rock
outcrops, crevices and cliffs, and occasionally in buildings,
under bridges and highway overpasses and under tree bark.
In the winter, these bats hibernate, most often in caves and
Potentially Present: Potentially suitable maternity
abandoned mines that stay above 0°C.
roosting sites for Myotis ssp. and Perimyotis sp. bats
Overwintering habitat: caves and mines that remain above 0°C.
are present in forests within the study area. A total
Maternal roosts: often associated with buildings (attics, barns,
of forty-seven (47) candidate Myotis spp. and ten
etc.). Occasionally found in trees (25-44 cm dbh).
(22) Perimyotis sp. maternity roosting sites were
Northern long-eared bats are associated with cavities of large
identified during surveys.
diameter trees, but occasionally associated with structures such
as barns and attics.
Wintering hibernacula (i.e. caves, mines, and old
Overwintering habitat: caves and mines that remain above 0°C. foundations) are not present within the study area.
Overwintering habitat: caves and mines that remain above 0°C.
Maternal roosts: can be in trees or dead clusters of leaves or
arboreal lichens on trees. May also use barns or similar
structures.
Not Present: Potentially suitable habitat (i.e.
Generally inhabits a variety of edge and grassland type terrestrial grasslands) is not present within the study
habitats including non-intensively farmed agricultural lands.
area. No individuals were identified during BBS.
In Ontario, this species most frequently occurs in streams Not Present: Fish records obtained from
flowing westward in to Lake Ontario. Generally require cool, Conservation Halton do not include this species for
clear flowing water with riffle-pool sequences and overhanging Munn’s creek within or adjacent to the study area.
streamside vegetation. In Conservation Halton’s watershed, In addition, potentially suitable habitat is not
this fish is known to occur in Sixteen Mile Creek, Fourteen present within the study area. See Section 3.2.4 for
Mile Creek, and Bronte Creek (Conservation Halton, 2016).
further details.
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Species Name
Scientific Name

Ranking

Common Name COSEWIC* COSSARO*

GRank

SRank

Halton**

Data
Source

Habitat Requirements (OMNRF, 2017)

Assessment of Species Occurrence at or Near
Subject Property

Not Present: Fish records obtained from
Conservation Halton do not include this species for
Any freshwater, estuaries and/or coastal waters that are
Munn’s creek within or adjacent to the study area.
Anguilla rostrata
American eel
THR
END
G4
S1?
Rare
NHIC
accessible to the Atlantic Ocean, such as the Great Lakes and
In addition, potentially suitable habitat is not
their tributaries.
present within the study area. See Section 3.2.4 for
further details.
Aquafor
Associated with deciduous and mixed forests. Within mature
Not Present: No individuals were recorded during
Eastern woodContopus virens
SC
SC
G5
S4B
Common
Beech
and intermediate age stands it prefers areas with little
breeding bird surveys.
pewee
Limited
understory vegetation as well as forest clearings and edges.
Prefers farmland, lake/river shorelines, wooded clearings, Not Present: No individuals were recorded during
Aquafor
urban populated areas, rocky cliffs and wetlands. They nest breeding bird surveys. In addition, evidence of nests
Hirundo rustica
Barn swallow
THR
THR
G5
S4B
Common
Beech
inside or outside buildings, under bridges and in road culverts, was not found under any bridge or culvert within
Limited
or on rock faces and caves.
the study area.
Unlikely Present: Given these habitat requirements
of these species and the observed conditions within
Generally inhabit shallow waters where they can hide under
the study site, it is deemed unlikely that snapping
the soft mud and leaf litter. Nesting sites usually occur on
turtles would be nesting, foraging or dispersed
Aquafor
gravely or sandy areas along streams. Snapping turtles often
Chelydra serpentina Snapping turtle
SC
SC
G5
S3
Common
Beech
throughout the study area. Potentially suitable
take advantage of anthropogenic structures for nest sites,
Limited
foraging and dispersal habitat is present within the
including roads (especially gravel shoulders), dams and
Sixteen Mile Creek corridor located approximately
aggregate pits.
350 m outside of the study area on the far side of a
residential subdivision.
*Species ranking for COSEWIC and COSSARO are as follows: EXT – Extinct, EXP – Extirpated, END – Endangered, THR – Threatened, SC – Special Concern, NAR – Not-at-Risk, and DD – Data Deficient
**Source: (Dwyer, 2006)
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Potential SAR and SOCC within the study area include the following:
Chimney Swift (Chaetura pelagica) – Potentially Present
This species is historically found in wet deciduous and coniferous forests having large snags (i.e.
hollow and cavity trees) with well developed, dense shrub layers. Most chimney swifts are now
found nesting in urban areas with large uncapped chimneys typical of older homesteads.
Chimney swift also remain close to water where insects are abundant for feeding. As defined
here, potentially suitable nesting habitat is outside of the study area and restricted to the adjacent
residential area. However, Munn’s Creek provides suitable foraging habitat by this definition.
As Threatened species, chimney swifts and their habitat are protected under the Endangered
Species Act (ESA, 2007).
Bats (Myotis and Perimyotis spp.) – Potentially Present
According to the Guelph District MNRF Office’s Survey Protocol for Species at Risk Bats within
Treed Habitats (MNRF, 2017), “any coniferous, deciduous, or mixed wooded ecosite, including
treed swamps, that includes trees at least 10 cm [DBH] should be considered suitable maternity
roost habitat”. In accordance with this definition, potentially suitable habitat within the study
area includes all treed habitats within the study area. Endangered bat species in Ontario currently
receive general habitat protection, which is defined as the area in which a species requires to
fulfill its life processes. This may include the vegetation community they are found within for
breeding, rearing young, and feeding.
As detailed in Section 3.2.3.2, 69 candidate maternity roosting sites (i.e. trees with snag
attributes) for Myotis spp. and Perimyotis sp. bats are present within the study area (see Figure
3-3 for locations). As Endangered species, Myotis spp. and Perimyotis sp. bats and their habitat
are protected under the Endangered Species Act (ESA, 2007).
3.2.6 Significant Wildlife Habitat
Significant wildlife habitat is considered a Key Feature of Halton Region’s Regional Natural
Heritage System. Significant wildlife habitat areas consist of one or more of the following:
a. Critical habitat areas that provide for seasonal concentrations of animals;
b. Wildlife movement corridors;
c. Rare vegetation communities or specialized habitats for wildlife; and/or
d. Habitats for species of conservation concern including provincially and federally
threatened, endangered, special concern species, and locally rare species.
The MNRF identifies criteria, as amended from time to time for the forgoing.
Aquafor Beech Limited used the MNRF’s Significant Wildlife Habitat Criteria Schedules for
Ecoregion 7E (January 2015) as a guiding document in determining the presence of significant
wildlife habitat on the subject property. Based on the habitats currently present, in the opinion of
Aquafor Beech Limited potential exists for the presence of the following candidate significant
wildlife habitat types in the study area:
• Seasonal Concentration of Animals:
o Bat Maternity Colonies
o Landbird Migratory Stopover Areas
Aquafor Beech Limited
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An analysis of the potential presence of the above habitat types within the Munn’s Creek
corridor is contained within Appendix A. As per the analysis, there is some potential for the
presence of habitat for species of special concern; however, it is not anticipated that the proposed
works will negatively impact species of Special Concern. Rather, restoration plantings to be
completed within the valley will likely be a net benefit to all species within the Munn’s Creek
corridor.
Bat Maternity Colonies
As discussed in Section 3.2.3.2, 47 myotis candidate maternity roost sites (i.e. trees with snag
attributes) were identified during field surveys in forests in the study area.
Landbird Migratory Stopover Areas
The study area is approximately 4.5 km from Lake Ontario and is connected to the continuous
Sixteen Mile Creek corridor, which is greater than 5 ha in overall size. Although natural lands in
the study area are candidate landbird migratory stopover areas as defined by the OP, the flora
species within the study area are not favourable to provide high quality habitat for migratory
birds as invasive exotic species do not provide ideal conditions for landbird foraging, feeding or
nesting.
3.2.7 Regional Natural Heritage System
The Regional Natural Heritage System (RNHS), as defined by ROPA 38 of the Region of
Halton’s Official Plan (2018), is in place to ensure biological diversity and ecological functions
within Halton are preserved and enhanced for future generations. The RNHS consists of the
following:
1. areas so designated on Map 1;
2. the shoreline along Lake Ontario and Burlington Bay;
3. significant habitats of endangered species and threatened species not included in the
designation on Map 1; and
4. Key Features, which include:
a. significant habitat of endangered and threatened species,
b. significant wetlands,
c. significant coastal wetlands,
d. significant woodlands,
e. significant valleylands,
f. significant wildlife habitat,
g. significant areas of natural and scientific interest, and
h. fish habitat.
5. enhancements to the Key Features including Centres for Biodiversity;
6. linkages;
7. buffers;
8. watercourses that are within a Conservation Authority Regulation Limit or that provide a
linkage to a wetland or a significant woodland; and,
9. wetlands other than those considered significant under Section 115.3(1)b).
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By this definition, there are RNHS features within the study area which will have implications on
planning policy. The RNHS within the study area, illustrated on Map G1 of the Official Plan
(Regional Municipality of Halton, 2018), is illustrated below in Figure 3-18. As shown on this
map, RNHS features are limited to the valley lands within the study area. The analysis that
follows presents a summary of the relevant elements of the RNHS, which consists of items 4a,
4d, 4f, 4h, 6, 7, and 8 as listed above.

Figure 3-18: The Regional Natural Heritage System as identified by the Region of Halton,
with study area limits shown in red (adapted from Map G1 of the Halton Region Official
Plan (Regional Municipality of Halton, 2018)
3.2.7.1 Key Natural Features of the RNHS
As outlined above in Section 3.2.5, habitat of five (5) endangered and threatened species are
potentially present or present within the wooded corridor. Also, as detailed above in Section
3.2.1 and (partially) illustrated in Figure 3-18, a significant woodland is present within the study
area. As per the vegetation community assessment completed in support of this study, treed
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communities within the study area consist of common vegetation community types. This
woodland is also identified as significant wildlife habitat, as outlined in Section 3.2.6.
The woodland contributes to the urban tree canopy within the Town of Oakville and Region of
Halton. The woodland is designated as regionally significant due to its size and proximity to
Munn’s Creek, which serves as habitat for warmwater fish species (see Section 3.2.4 for further
details regarding fisheries). The woodland contributes to water quality within the creek (e.g.
shading/temperature regulation, erosion control, etc.), and well as fish habitat through the
provision of secondary inputs (e.g. leaf litter, insects, woody debris, etc.).
As detailed in Section 3.2.1, incidental mammal observations within the study area consist of
common urban-adapted wildlife. Anuran surveys were not completed as part of this or previously
completed studies. Incidental observations of anurans are lacking and no permanent or temporary
pools are present within the study area; therefore, amphibian breeding habitat is currently limited
or likely absent. Breeding bird surveys were completed as part of these studies and confirmed
that the area supports common and urban-adapted avifaunal breeding and foraging activities.
Cavity trees, which could provide habitat for cavity-nesting species including and not limited to
birds and SAR bats, were observed throughout the study site. Supporting data for the study area
through publicly available information, such as the crowdsourced online database eBird, is
lacking.
On a landscape scale, flora and terrestrial fauna in Munn’s Creek are connected to Sixteen Mile
Creek through north-south connections by the Munn’s Creek trail and east-west connections
provided by the Morrison-Wedgewood diversion channel. Extensive north-south connections are
limited by major roads (i.e. Queen Elizabeth Way and service roads, and Upper Middle Road).
Due to the absence of significant/substantial terrestrial habitat types, the linkage function of the
Munn’s Creek corridor is likely minor, serving local urban-adapted wildlife. Because significant
fish barriers were not identified, Munn’s Creek, at least the portion contained within the study
area, also functions as a linkage for aquatic species as identified in Section 3.2.4. Fish passage is,
however, limited downstream of the study site within the Morrison-Wedgewood Diversion
Channel. As proposed works are limited to areas within the Munn’s Creek corridor, and existing
development (i.e. residential housing) extends to the edge of the corridor, minimum buffers to
the RNHS as defined by ROPA 38 of the Region of Halton’s Official Plan (2018) cannot be
applied.
RNHS Summary
The elements of the Regional Natural Heritage System within the study area include:
• Significant habitat of endangered and threatened species
• Significant Woodlands
• Significant Wildlife Habitat
• Fish Habitat (Munn’s Creek)
• Linkages (Munn’s Creek and adjacent wooded corridor)
• Watercourse (Munn’s Creek)
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3.3 Cultural Heritage
Screening checklists for cultural and built heritage are included in Appendix B. The cultural and
built heritage checklist showed that there was low potential. The archaeological checklist
identified that the site has been subject to recent, extensive and intensive disturbance and as
such, an archaeological assessment is not required. The disturbance includes recent activities as
well as activities associated with subdivision development since the 1960s. Within the past 60
years, there has also been extensive disturbance within the creek corridor. Subdivision
construction occurred in this area starting in the 1960s. Impacts to the creek corridor associated
with subdivision construction included channel realignment/modification, channel revetment,
stormwater management and storm sewer outfall construction, trail construction, and pedestrian
bridge installation. These activities involved extensive digging and grading within the valley
corridor.
3.4 Water Quality
At the request of Conservation Halton, the Town of Oakville collected water quality data at 2
locations within the study area for 3 dry weather events and 3 wet weather events. A grab
sample was collected for each event and pH, conductivity, dissolved oxygen, turbidity, and water
temperature were measured using a hand-held water quality probe. The sampling locations are
shown in Figure 3-19 while the results are shown graphically in Figure 3-20 to Figure 3-24 and
are tabulated in Table 3-10.

Figure 3-19: Water Quality Sampling Locations
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Figure 3-20: pH Data from Sampling Events

Figure 3-21: Conductivity Data from Sampling Events

Aquafor Beech Limited

66289

39

September 4th, 2019
Town of Oakville

Munn’s Creek Flood Mitigation Opportunities Study
Environmental Assessment Draft Project File

Figure 3-22: Dissolved Oxygen Data from Sampling Events

Figure 3-23: Turbidity Data from Sampling Events
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Figure 3-24: Water Temperature Data from Sampling Events
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Table 3-10: Tabulated Water Quality Data
Date

Time

pH

Conductivit
y (µS/cm)

DO
(mg/L
)

Turbidit
y (NTU)

Temperatur
e (°C)

Weather

Even
t
Type

1712

8.93

10.2

16

sunny, clear skies, 20°C

Dry

1555

8.37

20.7

19.2

mostly sunny, 27°C

Dry

1378

8.2

10.2

19.3

cloudy, 26°C

Dry

1749

8.95

6.3

15.9

sunny, clear skies, 20°C

Dry

1338

8.57

14.6

19

mostly sunny, 27°C

Dry

1343

8.52

7.9

18.9

cloudy, 26°C

Dry

1513

8.59

11.65

18.05

778

9.38

19.1

16.1

mostly sunny, 17°C

Wet

843

8.67

17.3

18.6

sunny, 27°C

Wet

904

8.58

19

19

partly cloudy, 23°C

Wet

766

9.34

16

16.2

mostly sunny, 17°C

Wet

843

8.68

13.2

18.8

sunny, 27°C

Wet

891

8.62

14.4

19.2

partly cloudy, 23°C

Wet

838

8.88

16.50

17.98

OAKDALE PARK
8-Jun-18

14:20

4-Jul-18

15:25

13-Aug-18

13:37

7.9
8
8.0
3
8.2
3

MILLER ROAD
8-Jun-18

14:32

4-Jul-18

15:35

13-Aug-18

13:50

Mean Dry
OAKDALE PARK
25-Jun-18

10:35

28-Jun-18

13:10

23-Jul-18

11:05

8.0
1
8.2
0
8.2
9
8.1
2
8.0
3
7.9
8
8.1
3

MILLER ROAD
25-Jun-18

10:45

28-Jun-18

13:25

23-Jul-18

11:15

Mean Wet

8.0
2
7.9
8
8.1
2
8.0
4

3.5 Topographic Survey
Topographic survey data were required to update the hydraulic model. Existing survey data
from 2013 was available from the Town of Oakville at the Miller Road and McCraney Street
crossings. Additionally, survey data from 2016 was available in Oakdale Park in the vicinity of
the recreational trail crossing where works were completed to repair the armourstone. Data for
the rest of the study area was collected by topographic survey in November and December 2017.
These data were geodetically referenced by differential GPS.
3.6 Hydrology
As part of the current study on Munn’s Creek, the hydrology of the watershed was updated to
reflect existing conditions. Based on consultation with Conservation Halton at the onset of the
study, the North Oakville GAWSER model was used as a starting point for the study. The code
and the return period design storms were obtained for the GAWSER model. It is understood that
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in the GAWSER model, storage credit was provided to stormwater management facilities under
the Regional event, as per the North Oakville Subwatershed Study (TSH et al., 2006). As
discussed with CH at the start of the project, the model for the current study also includes storage
credit for SWMF under the Regional event for those ponds located north of Dundas Street West.
Any SWMF south of Dundas Street West (i.e. online SWM control structures at Upper Middle
Road and River Oaks Boulevard) were assumed to provide no detention of flow under the
Regional event, consistent with MNRF guidelines (Ontario Ministry of Natural Resources,
2002).
Catchment delineation and catchment parameters from the GAWSER model were used to
develop the current Munn’s Creek watershed model in PCSWMM. This model was selected for
consistency between hydrologic models in Oakville since recent studies have used PCSWMM
and modeling on a consistent platform will more easily allow for the development of a Townwide hydrologic model in the future.
The following subsections describe the model set-up and results.
3.6.1 Design Storm Events
The PCSWMM model was used to run design storms for the 2-year through 100-year events and
the Regional event (Hurricane Hazel). For the design storms, those used in the GAWSER model
were run as well as the 4-hour, 6-hour, 12-hour, and 24-hour Chicago storms. The hydrographs
are provided in Tables C2 and C6 in Appendix C. The GAWSER storms were run to allow for a
comparison of the flows at common nodes between the GAWSER model and the PCSWMM
model. This was done to validate the PCSWMM model.
The Chicago storms were run since the Town of Oakville Development Engineering Procedures
and Guidelines specify the use of the Chicago storm distribution for the development of
hydrographs for hydrologic modeling. Four different durations were run (4-hour, 6-hour, 12hour, and 24-hour) to identify which duration produced the worst-case scenario (i.e. the highest
flows).
3.6.2 Model Selection and Setup
The hydrologic model selected for application in this study was PCSWMM 2017. PCSWMM
2017 has the capacity to use a number of versions of SWMM5 for performing the hydrologic and
hydraulic calculations. For the existing condition model, SWM5.1.010, which is the latest
version of SWMM model, was selected.
The model was setup in PCSWMM 2017 using the NAD83 UTM zone 17N coordinate system.
All the GIS files prepared for this model used the same coordinate system.
3.6.2.1 Subcatchment Delineation
The total contributing area of the Munn’s Creek was delineated into 23 subcatchments to define
flood flows along the watercourse. The subcatchment delineations are illustrated in Figure 3-25.
Required parameters include area, flow length, width, infiltration parameters, depression storage,
percent directly connected impervious area, Manning’s roughness for pervious and impervious
areas, and slope.
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Figure 3-25: Subcatchments and Modelling Study Area
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3.6.2.2 Infiltration and Depression Storage
Subcatchment infiltration is the process of rainfall infiltration into the pervious area of the
ground surface into the unsaturated soil zone. There are three methods available in SWMM5 for
modelling infiltration: Horton’s Equation, Green-Ampt Method and Curve Number Method. The
method selected for the Munn’s Creek subcatchments was Curve Number Method since this was
the method used in the North Oakville GAWSER model. The CN values for subcatchments are
listed in Table C1 in Appendix C. A map of the project area with indicated soil and land use
properties are presented in Figure C1 and Figure C2 in Appendix C. The typical values, in
millimetres, for depression storage based on impervious lands is shown in Table 3-11.
Table 3-11: Typical Depression Storage Values for a Defined Land Use
Land Use
Depression Storage
(mm)
Impervious surfaces
1.27-2.54
Lawns
2.54-5.08
Pasture
5.08
Source: ASCE, (1992). Design & Construction of Urban Stormwater Management Systems, New York, NY.

3.6.2.3 Percent Directly Connected Impervious Area
The percent of impervious land in each subcatchment was calculated using the land cover map
layer. Each land use was assigned into one of two categories: pervious or impervious. Once the
subcatchments were discretized, the percent of impervious land in each subcatchment was
calculated using aerial photographs. The range of typical values by land use are provided in
Table 3-12. The imperviousness values for subcatchments of Munn’s Creek subwatershed, as
calculated in GIS and checked against the GAWSER values, are presented in Appendix C
(Table C1).
Table 3-12: Typical Imperviousness Values for a Defined Land Use
Land Use
Imperviousness
(%)
Commercial
0.95
Government
and
0.60
Institutional
Open Area
0.02-0.05
Parks and Recreational
0.02-0.10
Residential
0.40-0.50
Resource and Industrial
0.65-0.95
3.6.2.4 Manning’s Roughness
Manning’s roughness coefficient (n) is used to represent the resistance to flow provided by the
channel bed. Manning’s n values were entered into the SWMM5 model for both the pervious and
impervious areas. These values were assigned in this layer as it allows for the Manning’s n
values to be adjusted depending on the land use. The Manning’s n values are presented in Table
3-13. For the impervious and pervious areas, values of 0.011 and 0.25 were used respectively, as
requested by Conservation Halton.
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Table 3-13: Manning’s Roughness for Pervious and Impervious Surfaces
Areas
Manning’s Range
Impervious (concrete)
0.011-0.025
Pervious (Grass)
0.15-0.41
3.6.3 PCSWMM Model
The model was set up in PCSWMM 2017 using the key parameters described above. The
PCSWMM model setup is illustrated in Figure 3-26.
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Figure 3-26: PCSWMM Model Schematic
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3.6.4 Comparing Flow with Previous Modeling
PCSWMM model results have been compared to previous model results for Munn’s Creek.
First, a comparison to the North Oakville GAWSER model results was made. The results from
this comparison are present in Table 3-14 to Table 3-20 for the Regional through 2-year events
respectively. As seen in the table, the PCSWMM results correspond well with the results from
the GAWSER modeling for Nodes 3, 6, and 7 for all events. It should be noted that the
stormwater management pond rating curves for the ponds in the North Oakville development
have changed (through detailed design) since the GAWSER model was developed. As such,
differences in the flows are in part due to differences in the pond rating curves.
For nodes 4 and 5, the lower flows in the GAWSER model compared to the PCSWMM model
are due to differences in routing between the 2 models. The GAWSER model included a minor
system component while the PCSWMM model did not. For some catchments where major flows
were routed to node 4 in the GAWSER model, minor flows were routed to node 6. Since the
PCSWMM model did not include a minor system, all flows from these catchments were routed
to node 4. As such, flows are not comparable between the GAWSER and PCSWMM models for
nodes 4 and 5 but the remaining nodes correspond well.
Table 3-14: Comparing PCSWMM and GAWSER Modelled Peak Flows for the Regional
Event
PCSWMM
Node #
Node 3
Node 4
Node 5
Node 6
Node 7

Location
Downstream of Dundas Street
River Glen Blvd.
Susquehanna Ct.
Downstream of TransCanada
Pipeline
Munn's Ave.

Regional Storm Flow (m3/s)
GAWSER Proposed Conditions
PCSWMM
February, 2013
5.66
4.59
6.38
7.13
8.61
11.62
13.50

14.09

14.20

15.56

Table 3-15: Comparing PCSWMM and GAWSER Modelled Peak Flows for the 100-Year
Event
PCSWMM
Node #
Node 3
Node 4
Node 5
Node 6
Node 7

Location
Downstream of Dundas Street
River Glen Blvd.
Susquehanna Ct.
Downstream of TransCanada
Pipeline
Munn's Ave.

Aquafor Beech Limited

100-Year Flow (m3/s)
GAWSER Proposed Conditions PCSWMM
2.68
2.4
5.92
2.4
8.56
3.28
9.77
7.68
8.32
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Table 3-16: Comparing PCSWMM and GAWSER Modelled Peak Flows for the 50-Year
Event
PCSWMM
Node #
Node 3
Node 4
Node 5
Node 6
Node 7

Location
Downstream of Dundas Street
River Glen Blvd.
Susquehanna Ct.
Downstream of TransCanada
Pipeline
Munn's Ave.

50-Year Flow (m3/s)
GAWSER Proposed Conditions PCSWMM
2.17
2.42
2.17
5.16
2.58
7.43
6.8

8.46

7.39

9.26

Table 3-17: Comparing PCSWMM and GAWSER Modelled Peak Flows for the 25-Year
Event
PCSWMM
Node #
Node 3
Node 4
Node 5
Node 6
Node 7

Location
Downstream of Dundas Street
River Glen Blvd.
Susquehanna Ct.
Downstream of TransCanada
Pipeline
Munn's Ave.

25-Year Flow (m3/s)
GAWSER Proposed Conditions PCSWMM
1.93
2.14
1.93
4.42
1.94
6.40
5.95

7.25

6.48

7.93

Table 3-18: Comparing PCSWMM and GAWSER Modelled Peak Flows for the 10-Year
Event
PCSWMM
Node #
Node 3
Node 4
Node 5
Node 6
Node 7

Location
Downstream of Dundas Street
River Glen Blvd.
Susquehanna Ct.
Downstream of TransCanada
Pipeline
Munn's Ave.

10-Year Flow (m3/s)
GAWSER Proposed Conditions PCSWMM
1.54
1.51
1.54
3.48
1.54
5.07
4.85

5.69

5.26

6.24

Table 3-19: Comparing PCSWMM and GAWSER Modelled Peak Flows for the 5-Year
Event
PCSWMM
Node #
Node 3
Node 4
Node 5
Node 6
Node 7

Location
Downstream of Dundas Street
River Glen Blvd.
Susquehanna Ct.
Downstream of TransCanada
Pipeline
Munn's Ave.
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5-Year Flow (m3/s)
GAWSER Proposed Conditions
1.29
1.29
1.29
4.02
4.39
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Table 3-20: Comparing PCSWMM and GAWSER Modelled Peak Flows for the 2-Year
Event
PCSWMM
Node #
Node 3
Node 4
Node 5
Node 6
Node 7

Location
Downstream of Dundas Street
River Glen Blvd.
Susquehanna Ct.
Downstream of TransCanada
Pipeline
Munn's Ave.

2-Year Flow (m3/s)
GAWSER Proposed Conditions
0.84
0.84
0.84

PCSWMM
0.68
1.78
2.61

2.77

2.89

3.20

3.13

A comparison was also made to the results from the 2001 INTERHYMO modeling
(CH2MHILL, 2001). The May 12, 2000 storm event time series was obtained from the
INTERHYMO code. This storm was run in the PCSWMM model and the peak flows were
compared with those from the INTERHYMO model at locations common to both models. The
results are shown in Table 3-21. As seen in the table, the results correspond well, although the
values are slightly different. It should be noted that the subcatchment delineation in the
INTERHYMO model was slightly different than in the PCSWMM model and that the catchment
parameters also differed. The PCSWMM catchment delineation and parameters were based on
the GAWSER model as well as values calculated in GIS. The PCSWMM model also account
for the development north of Dundas Street West which has occurred since the INTERHYMO
model was developed in 2001. As such, the comparison to the INTERHYMO model provides
validation of the PCSWMM model but it is not unexpected that there are some differences in the
flows generated by both models.
Table 3-21: Comparing PCSWMM and INTERHYMO Modelled Peak Flows for May 12,
2000
PCSWMM
Node #
Node 12
Node 13
Node 14

Location
Culham Street
Osborne Crescent
Golf Course

INTERHYMO,
2001
12.75
15.20
17.16

PCSWMM
11.93
13.27
14.66

3.6.5 Flood Flows Summary
The Munn’s Creek hydrologic model was applied to estimate flood flow rates for use in
floodplain mapping at key locations throughout the creek across the project area. To estimate the
extents of the floodplain in the study area, the peak flow used should be the largest of those
generated by the 100-year storm or the Regional storm (Hurricane Hazel).
As noted in Section 3.6.1, the Chicago storm distribution was run for durations of 4 hours, 6
hours, 12 hours, and 24 hours to determine the worst-case scenario for the return period events.
The results for all 4 durations for the 100-year event are presented in Table 3-22. As seen in the
table, the 24-hour storm generated the highest peak flows at the majority of the nodes. As such,
the 24-hour Chicago storm was used to assess flooding and road overtopping within the study
area.
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The resulting flood flow estimates at key locations in the study area for the 2-year through 100year return periods for the design storm and Regional storm event (Hurricane Hazel) are
presented in Table 3-23. The peak flow estimates from the Munn’s Creek PCSWMM model for
the Regional storm produces the highest flow and were used to map the floodplain.
Table 3-22: Comparison of Peak Flows from Various Durations for the 24-Hour Chicago
Storm
Node
Node 1
Node 2
Node 3
Node 4
Node 5
Node 6
Node 7
Node 8
Node 9
Node 10
Node 11
Node 12
Node 13
Node 14

Location
Upstream extent
Sixteen Mile Drive
Dundas Street West
River Glen Boulevard
Adjacent to
Susquehanna Court
Downstream of
TransCanada Pipeline
Munn’s Avenue
River Oaks Boulevard
Upper Middle Road
Miller Road
McCraney Street West
Culham Street
Osborne Crescent
Golf Course

4-Hour
0.55
0.78
2.35
5.25

100-Year Chicago Storm
6-Hour 12-Hour 24-Hour
0.56
0.56
0.57
0.78
0.84
0.85
2.41
2.54
2.67
4.85
5.42
5.47

7.93

7.88

8.18

8.33

8.97

8.97

9.32

9.49

9.90
11.03
13.13
13.90
14.57
18.08
20.70
24.23

10.00
11.13
13.33
14.14
14.84
17.61
19.42
22.74

10.25
11.54
13.88
14.72
15.46
19.65
22.32
26.07

10.42
11.62
14.05
14.94
15.72
19.29
22.04
25.98

Table 3-23. Summary of Flood Flows (m3/s) at Key Locations throughout Munn’s Creek
Node
Node 1
Node 2
Node 3
Node 4
Node 5
Node 6
Node 7
Node 8
Node 9
Node 10
Node 11
Node 12
Node 13
Node 14

Location
Upstream extent
Sixteen Mile Drive
Dundas Street West
River Glen Boulevard
Adjacent to
Susquehanna Court
Downstream of
TransCanada Pipeline
Munn’s Avenue
River Oaks Boulevard
Upper Middle Road
Miller Road
McCraney Street West
Culham Street
Osborne Crescent
Golf Course

24-Hour Chicago Design Storms
5-year 10-year 25-year 50-year
0.39
0.44
0.50
0.53
0.39
0.44
0.60
0.76
1.14
1.57
2.14
2.42
2.65
3.27
4.14
4.80

Regional
Storm
0.91
1.18
4.59
7.13

2-year
0.32
0.32
0.69
1.76

11.62

2.57

3.95

4.94

6.31

7.28

8.33

14.09

2.87

4.44

5.56

7.12

8.26

9.49

15.56
16.88
20.69
22.27
23.76
29.46
30.71
33.67

3.11
3.34
3.91
4.10
4.27
6.49
7.37
7.31

4.84
5.31
6.10
6.41
6.66
9.73
11.06
12.06

6.14
6.75
7.89
8.32
8.68
11.95
13.61
15.28

7.84
8.67
10.33
10.94
11.46
14.91
17.00
19.63

9.13
10.14
12.12
12.85
13.49
17.04
19.45
22.73

10.42
11.62
14.05
14.94
15.72
19.29
22.04
25.98

100-year
0.57
0.85
2.67
5.47

3.6.6 Climate Change Scenario
The Town of Oakville has been proactively addressing the potential for climate change impacts
on the community by developing a Climate Change Strategy (Town of Oakville, 2014). The
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Strategy’s vision is “to build the Town’s resiliency to the impacts of a changing climate”, and
has been structured around three (3) objectives, namely:
• To increase the Town’s capacity to protect against and respond to projected climate
changes,
• To educate the community through effective and efficient means of communication, and
• To monitor the implementation of adaptation action and goals to make continuous
operational improvements.
In recognition of the foregoing, a study was commissioned to assess future rainfall scenarios to
reflect potential climate change impacts on the Town’s stormwater infrastructure and for
planning future flood mitigation works. Specifically, the Town’s goal in this assignment was to
find answers to the following questions:
1. Should the town of Oakville maintain its rainfall standard based on the Toronto City
ECCC Station?
2. Which future climate change scenario should the town base its future rainfall guidance on
(Intergovernmental Panel on Climate Change (IPCC) Representative Concentration
Pathways, RCP 2.6, 4.5, or 8.5)?
3. Are both future time periods (i.e. 2050 vs. 2080) relevant?
4. Should the town maintain its standard statistical representation of rainfall based on a
Gumbel distribution or move to the Generalized Extreme Value (GEV) distribution.
Eighty-nine (89) different rainfall scenarios were assessed and compared (15 current/historic, 37
for 2050s, 37 for 2080s). The rainfall scenarios were compiled through various sources:
•
•
•
•

Environment and Climate Change Canada (ECCC),
University of Western Ontario IDF CC Tool,
Ontario Climate Change Data Portal, and
Ministry of Transportation Ontario Trending Tool.

The recommendations out of the study, relevant to the application for flood risk analysis are
summarized as follows:
1. Maintain the Toronto City ECCC station as the basis for the Town’s design IDF
relationship given the high variability of future estimate using Oakville as the geographic
centroid for IDF information.
2. Adopt the rainfall estimates associated with the RCP 8.5 Scenario. Impact analysis
literature suggest that scenario RCP 8.5 is currently the most realistic scenario based on
present emissions and feedback from existing GHGs in the atmosphere from past
emissions.
3. Adopt a temporal design based on the life span of the infrastructure under consideration.
4. Maintain reliance on rainfall estimates based on the Gumbel approach as is the current
direction adopted by ECCC. However, it is recommended that the Town give
consideration to using rainfall estimates based on a GEV approach for stress testing,
where appropriate.
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Given the foregoing, a 100-year Chicago storm for the year 2080 and RCP 8.5 was run for the
Munn’s Creek flood study. Using the IDF curve provided by the Town (Table 3-24), the rainfall
intensity for this event was 4.7 mm/h resulting in a total rainfall for the event of 112.8 mm.
Table 3-24: Town of Oakville IDF Curves for Climate Change
IDFCC Tool v2 - Toronto City 2080 / RCP 8.5 IDF (Gumbel) Values
(30 year time base, 2065 to 2095) Rainfall Intensity (mm/hr.)
Duration
(minutes)
5
10
15
30
60
120
360
720
1,440

(hours)
0.083
0.167
0.25
0.5
1
2
6
12
24

2
138.8
93.7
77.9
49.8
29.9
17.2
7.1
4.1
2.3

5
190
124.4
105.9
68.5
40.5
22.9
9.3
5.3
2.9

Return Period (years)
10
25
224
266.7
144.7
170.2
124.5
147.9
80.8
96.4
47.6
56.4
26.6
31.4
10.8
12.7
6.2
7.2
3.4
3.9

50
298.3
189.2
165.3
107.9
63
34.9
14.1
7.9
4.3

100
329.8
208
182.5
119.3
69.5
38.3
15.5
8.7
4.7

With the IDF curve above as input, PCSWMM was used to establish the a, b, and c values
required to generate the Chicago storm as per Equation 1. The storm generator in PCSWMM
was then used to develop the storm distribution for the climate change scenario (see Table C12 in
Appendix C.)
𝑎

where

𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 = (𝑡+𝑏)𝑐
a
b
c

[1]

2499.517
6.059
0.862

This scenario was run in the PCSWMM model to generate peak flows for the 100-year 2080
RCP 8.5 climate change event. The resulting peak flows are summarized in Table 3-25. These
peak flows were subsequently run in the HEC-RAS model to determined effects on flooding. It
should be noted that while the peak flows are greater than the existing100-year event, they are
less than the Regional event which is the regulatory event for the study area. It is important here
to highlight that Regional event has been used for the floodline modeling in this study because it
is greater than the 100-year 2080 RCP 8.5 climate change event.
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Table 3-25: Peak Flows for the 100-Year Event under RCP 8.5 for 2080
Location in
Peak Flow
PCSWMM Model
(m3/s)
0.65
Node 1
1.06
Node 2
3.08
Node 3
6.63
Node 4
10.23
Node 5
11.75
Node 6
12.88
Node 7
14.16
Node 8
17.44
Node 9
18.60
Node 10
19.63
Node 11
23.63
Node 12
26.39
Node 13
31.15
Node 14
3.7 Hydraulics
Consultation with CH was conducted at the onset of the study regarding existing hydraulic
models for Munn’s Creek. Based on these discussions, 2 existing HEC-RAS models for Munn’s
Creek were provided by CH: a model for North Oakville (Munn’sInt.prj) and the generic
regulations model for Munn’s Creek (16MileMainReach6.prj). It was understood from CH that
the North Oakville model was up to date for the area from the headwaters to just downstream of
Munn’s Avenue. The HEC-RAS model stationing is presented in Figure 3-27.
To develop the model for the current study, a combination of these 2 models was used. The
North Oakville HEC-RAS model was used from the upstream extent at river station (RS) 6749
near Magnolia Crescent to RS 4151 downstream, just south of Munn’s Avenue. The generic
regulations model was clipped to include all remaining cross sections south of RS 4151, starting
at RS 2715.350 and ending at RS 26.38942 just upstream of the confluence of Munn’s Creek
with the Morrison-Wedgewood diversion channel.
The modeling for the current study was completed in GeoHECRAS and run using HEC-RAS
Analysis Engine 5.0.3 with HEC-RAS model files generated for review purposes. This study
focuses on the extents of Munn’s Creek between Upper Middle Road and the MorrisonWedgewood diversion channel. As noted above, it was understood that the North Oakville
model was up to date. Therefore, Aquafor only revised or added cross sections downstream of
RS 4151 (areas downstream of Munn’s Avenue) during this study (See Figure 3-27). Crosssections were updated or added using the following sources of data:
•
•
•
•

Town of Oakville 2017 contours,
Aquafor Beech Ltd. 2016 & 2017 surveys,
Town of Oakville 2013 survey, and
design drawings.
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It should be noted that river station numbering was updated downstream of RS 4151 (i.e.
corresponding to the area for which the generic regulations model was updated). A complete
summary of all cross sections in this study are included in Appendix D, along with their station
and the source data that were used to define the cross section or structure (i.e. 2016 & 2017 ABL
survey, design drawings, 2017 Oakville DEM, etc.). Table 3-26 below provides a summary of
the structures that were added or revised to this updated model, along with their river station
number.

Figure 3-27. HEC-RAS Model Stationing and Model Extents
Note: The figure shows the river station numbers for the generic regulations model. These have
been updated in the model used for the current study.
Table 3-26: List of Structures in HEC-RAS Model
Station

Location

Structure Type

New or
Revised in
Model

2578

Munn’s Creek Trail,
South of Munn’s
Avenue

Pedestrian Bridge

New

2414

River Oaks Boulevard

Low Flow Culvert

Revised

Aquafor Beech Limited
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Station

Location

Structure Type

New or
Revised in
Model

2388

River Oaks Boulevard

High Flow Culvert

Revised

1928

Upper Middle Road

Low Flow Culvert

Revised

1897

Upper Middle Road

High Flow Culvert

Revised

1376

Miller Road

Culvert

Revised

1313
1250

South of Miller Road
Onslow Court

Pedestrian Bridge
Berm/Culvert

New
New

1148

McCraney Street

Culvert

Revised

1032

Orsett Street

Pedestrian Bridge

New

806

Culham Street

Bridge

Revised

715

Osborne Crescent

Bridge

Revised

616
529
463
426
383
313
186
113

Golf Course Bridge #10
Golf Course Bridge #9
Golf Course Bridge #8
Golf Course Bridge #7
Golf Course Bridge #6
Golf Course Bridge #5
Golf Course Bridge #4
Golf Course Bridge #3

New
New
New
New
New
New
New
New

95

Golf Course Bridge #2

58
18

Golf Course Bridge #1
Golf Course Culvert #1

Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Golf Course
Entrance Bridge
Pedestrian Bridge
Culvert

New
New
New

Survey/Source Used to Revise
Structure
Town of Oakville February 3,
1983 Design Drawing
Town of Oakville March 1983
Design Drawing, ABL Survey &
Oakville 2017 Contours
Town of Oakville March 1983
Design Drawing, ABL Survey &
Oakville 2017 Contours
G.D. Jewell July 16, 2015
Design Drawing, 2013 Town
Survey & ABL Survey
2013 Town Survey
ABL Survey
G.D. Jewell July 16, 2015
Design Drawing, 2013 Town
Survey & ABL Survey
ABL Survey (2016 and 2017)
CH2MHILL September 4, 2001
Design Drawing & ABL Survey
CH2MHILL September 4, 2001
Design Drawing & ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey
ABL Survey

3.7.1 Variables and Coefficients
The following variables were used in the Munn’s Creek hydraulic model:
•

•

Expansion and contraction coefficients – For two cross sections immediately upstream
and one cross section immediately downstream of bridges or culverts, these coefficients
were assigned values of 0.3 and 0.5. Otherwise, they were assigned values of 0.1 and 0.3
for typical cross sections.
Manning’s n – A roughness value of 0.035 was assigned to the channel. The overbanks
were assigned values of 0.045 and 0.08 for grassed areas (from Culham Street
downstream to culvert #1) and wooded areas (RS 10 and RS 13 and from Culham Street
upstream) respectively. These values were selected in accordance with Conservation
Halton’s typical recommendations.
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•
•

•

Downstream boundary condition – At the downstream end of Munn’s Creek, flow
drops suddenly into the Morrison-Wedgewood diversion channel. As such, critical depth
was used as the downstream boundary condition for this model.
Upstream boundary condition – The North Oakville model used critical depth as an
upstream boundary condition. This condition was left in the updated model for the
current study. It should be noted, however, that the current model was run under
subcritical conditions so an upstream boundary condition was not required.
Ineffective flow areas – Modeling bridges and culverts generally requires ineffective
flow areas when the profile of the structure produces an obstruction to flow in the
overbanks, or within the channel itself. In these cases, ineffective flow areas are defined
to disregard (for conveyance calculations) the areas where water is being stored and not
conveyed. For each structure, the elevation of the ineffective flow area upstream of the
structure was placed no higher than the lowest road elevation. The elevation of the
ineffective flow area downstream of the structure was adjusted to be lower than any
overtopping profile, but higher than all other profiles. This approach was used since once
flow overtops the road, the channel cross section downstream of the culvert outlet is no
longer considered ineffective and all flow is considered to be conveyed. However, if flow
does not overtop the road and exits only through the bridge or culvert, then ineffective
flow areas are expected to occur along the banks of the channel, up to the water surface
elevation of the highest profile.

3.7.2 Flow Change Locations
Steady flow rates used for this model were taken from the PCSWMM hydrologic modeling (see
Section 3.6). The flow rates and associated HEC-RAS river station used for the updated model
are shown in Table 3-27 and Table 3-28. Return period events correspond with peak flows from
the 24-hour Chicago storm as described in Section 3.6.5.
Table 3-27. Steady flow rates used in HEC-RAS model
River Station

2-Year

5-Year

10-Year

25-Year

50-Year

100-Year

Regional

6749

0.32

0.39

0.44

0.50

0.53

0.57

0.91

6276*

0.32

0.39

0.44

0.60

0.76

0.85

1.18

5922*

0.69

1.14

1.57

2.14

2.42

2.67

4.59

5430

1.76

2.65

3.27

4.14

4.80

5.47

7.13

4703

2.57

3.95

4.94

6.31

7.28

8.33

11.62

4373

2.87

4.44

5.56

7.12

8.26

9.49

14.09

4151

3.11

4.84

6.14

7.84

9.13

10.42

15.56

2437

3.34

5.31

6.75

8.67

10.14

11.62

16.88

1934

3.91

6.10

7.89

10.33

12.12

14.05

20.69

1398

4.10

6.41

8.32

10.94

12.85

14.94

22.27

1168

4.27

6.66

8.68

11.46

13.49

15.72

23.76

829

6.49

9.73

11.95

14.91

17.04

19.29

29.46

740

7.37

11.06

13.61

17.00

19.45

22.04

30.71

240

7.31

12.06

15.28

19.63

22.73

25.98

33.67

Aquafor Beech Limited

66289

57

September 4th, 2019
Town of Oakville

Munn’s Creek Flood Mitigation Opportunities Study
Environmental Assessment Draft Project File

Table 3-28: Peak flows for May 2000 event and climate change scenario
100-Year RCP 8.5 2080
May 12,
River Station
Climate Change
2000 Event
Scenario
0.46
0.65
6749
0.54
1.06
6276*
2.12
3.08
5922*
2.77
6.63
5430
4.38
10.23
4703
4.86
11.75
4373
5.98
12.88
4151
6.14
14.16
2437
6.81
17.44
1934
7.08
18.60
1398
7.28
19.63
1168
11.93
23.63
829
13.27
26.39
740
14.66
31.15
240

3.7.3

Modeling of Online Stormwater Management Control Structures at River Oaks
Boulevard and Upper Middle Road
Online stormwater management control structures are present on Munn’s Creek at the crossings
for River Oaks Boulevard and Upper Middle Road. The structures are detailed in the design
drawings included in Appendix E. For River Oaks Boulevard, the drawings are for the River
Oaks Community Phase 1 Stage 1, Culvert on Munn’s Creek at River Oaks Blvd, General
Arrangement, dated February 3, 1983. For Upper Middle Road, the drawings are for River Oaks
– Oakville, Munn’s Creek Culvert at Upper Middle Road General Arrangement, dated March,
1983. The structures generally have a rectangular opening at the channel entrance for low flows
and an elevated grate at the top of the structure which acts as a vertical orifice for high flows to
enter the structure. Once flow has entered the SWM control structure, it is conveyed by a high
capacity culvert under the road crossing.
In the existing generic regulations model provided by CH at the onset of the study, the River
Oaks Boulevard crossing is modeled as a single 4.4 m x 2 m x 54 m long concrete box culvert
and the Upper Middle Road crossing is modeled as a single 4.7 m x 2.9 m x 48 m long concrete
box. To more accurately model these two road crossing structures in HEC-RAS, a low flow and
a high flow culvert were modeled in sequence as two separate culverts. Between the culverts, 2
cross sections with lids in the shape of the adjacent culverts were added at 0.1 m intervals; this
was done to connect the culverts from a modeling perspective. The exit loss coefficient of the
first culvert and the entrance loss coefficient of the second culvert were both set to 0; this was
done so that no losses were calculated at these locations.
HEC-RAS allows flow that, in reality, overtops the low-flow culvert to enter the second culvert
through the lidded cross sections. This mimics the orifice on the top of the SWM control
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structure. However, the orifice provides flow control, which may result in overtopping of the
road if flows exceed the orifice capacity. Therefore, a separate orifice calculation for this
entrance was performed using the orifice equation to check the flow capacity as follows:
Q = C*A*(2gH)0.5
where:

[2]

C = Orifice coefficient 0.62
A = Orifice Area (m2)
g = acceleration due to gravity (9.81 m/s2)
H = Ponding depth above orifice (m)

If the flow capacity of the orifice at the maximum possible ponding depth (at the same height as
the crown of the adjacent road) is greater than the maximum flow at that cross section, then it
may be assumed that the road will not overtop and all flow will enter the high flow culvert
through the orifice, as is modeled in HEC-RAS. The orifice calculations are included in
Appendix F and the results for the Regional storm are summarized below.
The Regional storm flow rate at River Oaks Blvd is 16.88 m3/s. According to the orifice
calculations at this location, the River Oaks Blvd orifice is capable of passing 51 m3/s before
overtopping the road. With a flow rate of 16.88 m3/s, the depth of water over the orifice is
approximately 0.1 m. The crest of the adjacent road is 0.85 m above the top of the orifice
(according to design drawings) (See Figure 3-28). Therefore, runoff is not expected to overtop
the road at River Oaks Blvd, and instead flow will enter through the culverts and the orifice.
The Regional storm flow rate at Upper Middle Road is 20.69 m3/s. According to the orifice
calculations at this location, the River Oaks Blvd orifice is capable of passing 38 m3/s before
overtopping the road. With a flow rate of 20.69 m3/s, the depth of water over the orifice is
approximately 0.21 m (See Figure 3-29). The crest of the adjacent road is 0.68 m above the top
of the orifice (according to survey data). Therefore, Munn’s Creek is not expected to overtop the
road at Upper Middle Road, and instead flow will enter through the culvert and the orifice.

0.85 m
51 cms
16.88 cms

0.1 m
Elev.143.65 m

Figure 3-28. Orifice Calculation Results for River Oaks Boulevard

Aquafor Beech Limited

66289

59

September 4th, 2019
Town of Oakville

Munn’s Creek Flood Mitigation Opportunities Study
Environmental Assessment Draft Project File

0.68 m
38 cms

0.21 m
Elev.138.26

20.69 cms

Figure 3-29. Orifice Calculation Results for Upper Middle Road
The dimensions of the low and high flow culverts are included in Table 3-29 with plans showing
the river station details in Figure 3-30 and Figure 3-31.
Table 3-29: Details of Low Flow and High Flow Culverts at River Oaks Boulevard and
Upper Middle Road
Location
River Oaks Boulevard
Upper Middle Road
Low flow culvert dimensions
2.75 m x 1 m x 10 m
3.5 m x 1 m x 2.2 m
Low flow culvert station
RS 2414
RS 1928
Connecting cross-sections
RS 2409
RS 1923
(with lids)
RS 2408
RS 1918
High flow culvert dimensions
4.5 m x 3 m x 44 m
4.5 m x 3 m x 45.2 m
High flow culvert station
RS 2388
RS 1897
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RS 2409 with lid
RS 2408 with lid

Low Flow Culvert, RS 2414

High Flow Culvert, RS 2388

Figure 3-30. GeoHECRAS Schematic for Low Flow and High Flow Culverts at River Oaks
Boulevard
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RS 1923 with lid
RS 1918 with lid
Low Flow Culvert, RS 1928

High Flow Culvert, RS 1897

Figure 3-31. GeoHECRAS Schematic for Low Flow and High Flow Culverts at Upper
Middle Road

Aquafor Beech Limited

66289

62

September 4th, 2019
Town of Oakville

Munn’s Creek Flood Mitigation Opportunities Study
Environmental Assessment Draft Project File

3.7.4 Results
The updated HEC-RAS model was run under subcritical conditions. A subcritical flow regime
was used since this is a flood study and subcritical conditions produce conservative results in
terms of water surface elevations. This ensures that the worst-case scenario is considered and
that flooding within the study area is not under-estimated.
Modeled water surface elevations are presented in tabular format in Appendix G. The Regional
storm provided the highest water surface elevations and results from this event were used to plot
the floodlines. The floodlines and model cross-sections are shown in Figures F1 to F4 in
Appendix H. These figures also include properties impacted by the Regional event and the 100year floodlines.
The lowest magnitude modeled storm that resulted in overtopping of the road or pathway was
identified for each structure and is summarized in Table 3-30 below.
Table 3-30: Overtopping of structures in HEC-RAS model
Station

Location

1897

Upper Middle Road

1376
1313
1250
1148
1032
806
715
616
529
463
426
383
313
186
113

Miller Road
South of Miller Road
Onslow Court
McCraney Street
Orsett Street
Culham Street
Osborne Crescent
Golf Course Bridge #10
Golf Course Bridge #9
Golf Course Bridge #8
Golf Course Bridge #7
Golf Course Bridge #6
Golf Course Bridge #5
Golf Course Bridge #4
Golf Course Bridge #3

95

Golf Course Bridge #2

58
18

Golf Course Bridge #1
Golf Course Culvert #1

Structure Type
Online SWM Control
Structure
Culvert
Pedestrian Bridge
Berm/Culvert
Culvert
Pedestrian Bridge
Bridge
Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Pedestrian Bridge
Golf Course Entrance
Bridge
Pedestrian Bridge
Culvert

Lowest Magnitude
Modeled Storm to
Overtop Road or Pathway
> Regional Storm
> Regional Storm
50-Year Storm
Regional Storm
Regional Storm
> Regional Storm
Regional Storm
Regional Storm
> Regional Storm
> Regional Storm
10-Year Storm
2-Year Storm
2-Year Storm
25-Year Storm
5-Year Storm
25-Year Storm
5-Year Storm
25-Year Storm
25-Year Storm

3.7.4.1 Regional Storm Results
For the Regional event, 4 flood-prone areas were identified within the study area: McCraney
Street West, Culham Street and Osborne Crescent, the Oakville Golf Course, and rear yards from
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south of Miller Road to Upper Middle Road (See Appendix H). At McCraney Street West, the
road crossing is overtopped during the Regional event. Two (2) houses on the south-west side of
the crossing and four (4) houses on the north-west side of the crossing are identified as being in
the floodplain: 84, 88, 85, 87, 89, and 91 McCraney Street West. It is noted that access and
egress for 77 McCraney Street West, as well as 84, 85, 87, 89, and 91 McCraney Street West,
and the Oakville Golf Club will be impacted for the Regional event. Water over the McCraney
Street West culvert may also limit access and egress in general but it is noted that upstream road
crossings do not overtop and as such, alternate routes are available.
It is understood that the existing McCraney Street West culvert is reaching the end of its
serviceable life. As such, an opportunity exists to replace the culvert with a higher capacity
culvert. Implementation of such a structure is expected to remove the 6 houses from the
Regional floodplain. This flood area was further investigated under the evaluation of alternatives
(Phase 2 of the EA process; see Section 4).
Osborne Crescent and Culham Street are also overtopped during the Regional event. It is noted
that access and egress for 113 Osborne Crescent and 117 Culham Street will be impacted for the
Regional event. However, no buildings are located within the Regional floodplain in this area
and alternate routes are available via crossing that do not overtop upstream of McCraney Street
West.
Within the Oakville Golf Club, Bridges #1 through #8 are overtopped during the Regional event.
This includes the main entrance road to the golf course (Bridge #2). The golf course itself is also
flooded on either side of the watercourse. However, the golf course and the bridges are located
within the historic floodplain of Munn’s Creek and as such, flooding is expected.
Some private properties are expected to experience nuisance flooding during the Regional event
with no limitations to access and egress, and no flooding of residential dwellings. Impacted areas
include 15 properties on the east side of Pembroke Drive, 5 properties on the west side of Elm
Road, 5 properties on the west side of Nadia Place, 1 property on the north side of Miller Road, 2
properties on the south side of Miller Road, and 2 properties on the north-west side of Onslow
Court. Impacted private properties and estimated flood extents are indicated in Appendix H.
Since the replacement of the Miller Road culvert is expected in the near future, sizing of a
replacement structure was investigated under the evaluation of alternatives (Phase 2 of the EA
process). The reduction of flooding levels on private properties immediately upstream of Miller
Road was also assessed during this process.
3.7.4.2 100-Year Event Results
For the 100-year event, the McCraney Street West, Culham Street, and Osborne Crescent
crossings do not overtop, no houses are located within the floodplain, and there are no impacts to
access and egress for private properties. The pedestrian crossing located south of Miller Road
and adjacent to Onslow Court does not overtop either. The Oakville Golf Club access road does
overtop causing limitations to access and egress. Twenty-four (24) private properties experience
flooding during the 100-year event with no limitations to access and egress, and no flooding of
residential dwellings, as indicated on the floodline maps in Appendix H.
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3.7.4.3 May 12, 2000 Event Results
For the May 12, 2000 hydraulic modeling scenario, no crossings upstream of the Oakville Golf
Club overtop, and 20 private properties experience flooding with no limitations to access and
egress, and no flooding of residential dwellings. All Oakville Golf Club crossings downstream of
Bridge #9 overtop, including the entrance bridge, so access and egress to the Oakville Golf Club
is limited under this event.
Munn’s Creek was piped from Culham Street to the Oakville Golf Club when the May 12, 2000
event occurred, and substantial flooding occurred through this section during the event. An open
channel has since been constructed through this section, so it is not expected that flooding would
currently occur under a similar event. This was confirmed by the modeling results of the May 12,
2000 scenario, as Culham Street and Osborne Crescent were not overtopped in the model and no
private property was flooded through this area.
3.7.4.4 Climate Change Scenario Results
The climate change scenario modeling (100-year event under RCP 8.5 for 2080) resulted in
water surface elevations that were generally between the Regional event and 100-year event
results. In addition to the impacts under the existing 100-year event, impacts for the climate
change scenario include:
• Overtopping of McCraney Street West, the pedestrian crossing located south of Miller
Road and adjacent to Onslow Court;
• Two (2) houses in the floodplain with limited access and egress: 84 and 85 McCraney
Street West; and
• Flooding of 1 additional private property on the north side of Pembroke Drive and 1
additional property on the North-east side of the McCraney Street West crossing (no
flooding of buildings or limitations to access and egress).
The largest water surface elevation increases from the 100-year event based on the climate
change scenario modeling are seen from upstream of Miller Road to McCraney Street West due
to backwatering with increases in water surface elevation reaching a maximum of about 1.1 m.
Notwithstanding the above climate change scenario results, the hydraulic floodline modeling for
evaluation of the alternative solutions is based on the Regional event, which is larger than the
100-year 2080 RCP 8.5 climate change event.

4

PHASE 2: EVALUATION OF ALTERNATIVES

4.1 Development of Alternatives
As noted in Section 3.7.4, the only flood-prone location with structures in the regulatory
floodplain is the McCraney Street West crossing. Flood remediation alternatives were developed
for this crossing as well as the Miller Road crossing and the recreational trail running from
Oakdale Drive to Onslow Court. These 3 culverts are of approximately the same age and the
McCraney Street West and Miller Road culverts are in the Town’s forecast for replacement.
Although the Oakdale-Onslow culvert is not scheduled to be replaced, it was also investigated so
that a preferred alternative would be available when replacement of the structure is required.
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A long list of alternatives to address flooding was developed. The applicability of these
alternatives to the flood-prone areas is discussed below.
• Do nothing – This alternative must be considered as part of the EA process and may be
preferred where other alternatives have, for example, extensive environmental impacts or
are economically infeasible.
• Watercourse capacity enlargement – Since the size of the culverts is causing flooding
issues, enlarging the watercourse without enlarging the culvert size will not address the
flooding concerns.
• Culvert/bridge upgrades – The size of the culverts is causing flooding issues. This
alternative had high potential to remediate the flooding concerns and should be
investigated further.
• Dykes or berms – Where culverts are overtopping (as is the case for McCraney Street
West and the Oakdale-Onslow trail berm), this option is not feasible. Since the
replacement of the Miller Road culvert is also planned, investigation of dykes or berms
was not undertaken.
• Land acquisition – Municipal land ownership is sufficient within the study area to allow
for upgrading of the culverts.
• Diversions – Due to the high costs and ecological impacts associated with diversions,
and considering there is already an existing downstream diversion (i.e. the MorrisonWedgewood diversion channel), this alternative was not further investigated.
• Flood proofing of homes – At McCraney Street West, the overtopping of the culvert
results in access and egress concerns. This is also the only location with homes in the
floodplain. Flood-proofing these homes will not address the access and egress issues. As
such, this alternative was not assessed further.
• Source controls and conveyance controls – Low impact development alternatives may
reduce flood flows if implemented throughout the watershed. Implementation of LID
measures will be investigated as opportunities arise within the Town; however,
implementation throughout the watershed is not a feasible alternative to reduce flooding
in the short term.
• Flood storage – The Munn’s Creek watershed is entirely urbanized or is in the process of
becoming urbanized. Two online stormwater management facilities currently exist
within the watershed upstream of the study area (i.e. at Upper Middle Road and River
Oaks Boulevard); however, online flood storage is not currently a preferred practice due
to the ecological and geomorphic impacts of detaining water within the channel corridor.
No additional flood storage opportunities exist within the catchment (i.e. centralized
stormwater management facilities) as the catchment has been built out.
Thus, from the long list of alternatives, the do nothing alternative and the culvert/bridge upgrade
alternative were brought forward as feasible alternatives. The development of these alternatives
is discussed below.
4.1.1 Alternative 1: Do Nothing
Alternative 1 involves leaving the study area as it is. Flooding concerns will remain and
maintenance will be required as the sites continue to degrade.
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4.1.2 Alternative 2: Pipe Arch CSP Culvert
Alternative 2 consists of replacing the existing pipe arch corrugated steel pipe (CSP) culverts at
McCraney Street West, Miller Road, and the Oakdale-Onslow berm with larger pipe arch CSP
culverts. The alignment of the culverts will remain the same. The culverts will be sized to
prevent overtopping of McCraney Street West during the Regional Event, and to remove houses
from the Regional floodplain. The same culvert size will be used for each culvert replacement
site.
4.1.3 Alternative 3: Concrete Box Culvert
Alternative 3 consists of replacing the existing pipe arch CSP culverts at McCraney Street West,
Miller Road, and the Oakdale-Onslow berm with concrete box culverts. The alignment of the
culverts will remain the same. The culverts will be sized to prevent overtopping of McCraney
Street West during the Regional Event, and to remove houses from the Regional floodplain. The
same culvert size will be used for each culvert replacement site.
4.1.4 Alternative 4: Fish Passage Accommodation
Due to constraints at each site, various options to accommodate fish passage were considered as
described below. Further detail on the fish passage accommodation by site is provided in the
subsequent section.
Alternative 4a – Closed Bottom Box Culvert with Baffles
Alternative 4a consists of replacing the existing culvert with a closed bottom concrete box
culvert and installing baffles. The alignment of the culvert will remain the same. Baffles will be
installed through the culvert and will be designed to maintain sufficient flow depth under low
flow condition in the culvert to accommodate passage of target fish species.
Alternative 4b – Open Bottom Box Culvert
Alternative 4b consists of replacing the existing culvert with an open bottom concrete box
culvert. The alignment of the culvert will remain the same. The bed of the culvert will be tied in
to the upstream and downstream channel and substrate will be placed on the bed through the
culvert, contributing to continuity of aquatic habitat.
Alternative 4c – Span Bridge
Alternative 4c consists of replacing the existing culvert with a span bridge. The existing culvert
will be removed. The berm will be excavated and stable slopes will be regraded and restored,
tying into the existing valley walls on either side of the span. The creek will be realigned and
restored through the area previously spanned by the berm. A pedestrian bridge will be placed
spanning top of slope to top of slope, as the steep slopes do not allow for pedestrian trails to
traverse the slopes at a grade that complies with Accessibility for Ontarians with Disabilities Act
(AODA).
4.1.5 Culvert Replacement Sites
The 4 alternatives described above were investigated at each culvert site. However, the
modeling was completed in 2 stages. First, the alternatives for McCraney Street West and Miller
Road were considered given that these structures are planned for replacement. Subsequently,
modeling of the Oakdale Drive – Onslow Court Berm was completed.
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4.1.5.1 McCraney Street West and Miller Road
It is assumed that the Miller Road culvert with be replaced at the same time as the McCraney
Street West culvert, so alternatives at McCraney Street West and Miller Road were considered
together. Four alternatives were considered: (1) the do-nothing alternative, (2) replacing the
culverts with pipe arch CSP culverts, (3) replacing the culverts with concrete box culverts, and
(4) replacing the culverts with culverts that accommodate fish passage. For this last alternative,
a closed bottom concrete box culvert with baffles was modeled at McCraney Street West due to
the presence of a sanitary sewer crossing approximately 0.6 m below the bottom of the existing
culvert. An open bottom concrete box culvert was modeled at Miller Road since no utilities are
known to cross under this structure.
The culverts were sized to prevent overtopping of McCraney Street West during the Regional
Event, and remove houses from the Regional floodplain. The same pipe arch CSP and closed
bottom concrete box culvert sizes were used for both the McCraney Street West and Miller Road
culvert replacements, after it was confirmed that the sizing selected for McCraney Street West
would not negatively impact flooding around Miller Road but rather, it would lower the flood
levels on private property upstream of Miller Road.
4.1.5.2 Oakdale Drive – Onslow Court Berm
Replacement of the culvert at the pedestrian crossing from Oakdale Drive to Onslow Court was
considered assuming replacement of the culverts at McCraney Street West and Miller Road. Four
alternatives were considered at the Oakdale Drive – Onslow Court pedestrian crossing: (1) the
do-nothing alternative, (2) replacing the three culverts with pipe arch CSP culverts, (3) replacing
the three culverts with concrete box culverts, and (4) replacing the three culverts with
alternatives that accommodate fish passage (closed bottom concrete box culvert at McCraney
Street West, open bottom concrete box culvert at Miller Road, and span bridge at the pedestrian
crossing). The same pipe arch CSP and closed bottom concrete box culvert sizes were used for
each of the culvert replacements, after it was confirmed that the sizing selected for McCraney
Street West and Miller Road would not negatively impact flooding around the Oakdale-Onslow
berm, rather it would lower the flood levels.
4.2 Hydraulic Modeling of Alternatives
Proposed conditions geometry files were developed to estimate impacts of the alternatives on the
water surface elevations for return period flows and the Regional event. Seven (7) scenarios were
modelled to represent the 4 alternatives being implemented at various crossings. For Scenario 1
(2018-08-20 Munns Creek Hydraulic.g04), proposed conditions do not differ from existing
conditions in the short term. Thus, new geometry files were only needed for modeling scenarios
2 to 4. It was assumed that the McCraney Street West and Miller Road culverts would be
replaced concurrently when model scenarios were developed. Additional HEC-RAS scenarios
were modelled to represent the subsequent replacement of the Oakdale Drive – Onslow Court
pedestrian crossing. The proposed conditions HEC-RAS geometry files are summarized below
and the modeling results are summarized in Appendix G, Tables G2 to G6.
• Geometry File: Modeling Scenario 2, Pipe Arch CSP Culvert (2018-10-31 Munns
Creek Hydraulic.g03) – Existing conditions geometry was revised to account for
changes associated with the replacement of the existing CSP culverts at McCraney Street
West and Miller Road with larger pipe arch CSP culverts. The culverts were sized based
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on the minimum standard size that prevented overtopping at McCraney Street West and
removed houses from the floodplain. It was then confirmed that the preferred size did not
worsen flood conditions at Miller Road but rather lowered flood elevations upstream. A
pipe arch culvert with a height of 2.69 m and span of 3.89 m was selected.
It is noted that culvert height is specified for pipe arch culverts in the HEC-RAS model,
and HEC-RAS then calculates width with no option for manual input. The height/width
relation is not consistent with standard manufactured pipe arch sizes for all heights. A
pipe arch height of 2.69 m corresponds to an overestimated modelled width of 4.34 m, so
to be conservative in the modeling approach, a pipe arch culvert with a height of 2.43 m
and a width of 3.9 m was modelled to match the proposed width. To eliminate the
existing perched condition at Miller Road the slope of the culvert was increased from
0.8% to 1.3% (matching the slope of the existing McCraney Street West Culvert) by
lowering the downstream invert, and the thalweg of the downstream cross section was
raised by 0.71 m.
Installation of culverts with a height of 2.69 m will likely require relocation of utilities, as
there are Union Gas mains located along both sides of McCraney Street West
(approximately 1 m below the ground) and a watermain located approximately 0.4 m
above the existing culvert. There is also a watermain located approximately 1 m above
the existing Miller Road culvert.
•

Geometry File: Modeling Scenario 3, Closed Bottom Box Culvert (2018-10-31
Munns Creek Hydraulic.g10) – Existing conditions geometry was revised to account
for changes associated with the replacement of the existing CSP culverts at McCraney
Street West and Miller Road with closed bottom box culverts. The culverts were sized
based on the minimum standard size that prevents overtopping at McCraney Street West
and removes houses from the floodplain. It was then confirmed that the preferred size did
not worsen flood conditions at Miller Road but rather lowered flood elevations upstream.
A closed bottom box culvert with a height of 2.4 m and span of 3 m was selected.
The culvert span and rise were altered to represent the sizing of the proposed concrete
box culvert. The n-value of the culvert was decreased to 0.013 to represent the roughness
of the concrete. To eliminate perching at Miller Road the slope of the culvert was
increased from 0.8% to 1.3% (matching the slope of the existing McCraney Street West
culvert) by lowering the downstream invert, and the thalweg of the downstream cross
section was raised by 0.71 m.
Installation of a culvert with a height of 2.4 m will likely require relocation of utilities at
McCraney Street West, as there are Union Gas mains located along both sides of road
(approximately 1 m below the ground) and a watermain located approximately 0.4 m
above the existing culvert. There is also a watermain located approximately 1 m above
the existing Miller Road culvert.

•

Geometry File: Modeling Scenario 4, Fish Passage Accommodation (2018-10-31
Munns Creek Hydraulic.g16) – Existing conditions geometry was revised to account
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for changes associated with the replacement of the existing CSP culverts at McCraney
Street West and Miller Road with culvert options that are more conducive to fish passage.
Open bottom culverts, and embedded sediment-lined culverts were not feasible at
McCraney Street West, as a sanitary gravity sewer is located about 0.6 m below the
bottom of the existing culvert. Relocating the sanitary sewer was considered but its
relocated depth would be limited to approximately 0.3 m deeper due to the sewer
connection elevations downpipe.
The feasibility of backwatering a closed bottom culvert by raising the bed downstream
was investigated, but fish passage calculations showed velocities at the culvert limits to
be too great for passage of small forage fish. A closed bottom culvert with baffles was
thus selected as the most appropriate option to increase the opportunity for fish passage
without increasing risk to the sanitary sewer. A closed bottom concrete box culvert with a
height of 2.0 m and a width of 3.5 m was modelled. A height equal to that of the existing
culvert was chosen to reduce the need for utility relocations due to a watermain crossing
immediately above the existing culvert. A culvert blockage depth of 0.3 m was added to
conservatively model the impact of baffles on flood elevations. More detailed baffle
design will be required during the detailed design phase of the project, but it is
anticipated that the chosen baffle configuration will have a height less than 0.3 m.
There are no known utilities below the Miller Road culvert, so an open bottom concrete
box culvert was chosen as the fish passage accommodation alternative. The open bottom
culvert was modelled as a bridge in HEC-RAS to allow for a trapezoidal channel shape
through the culvert. An open bottom culvert with a height of 3.0 m and a span of 3.0 m
was specified. This assumes the culvert sides are partially buried in the bed material such
that the opening height is 2.6 m in the centre of the culvert, and 2.4 m at the sides. To
eliminate perching at Miller Road the slope of the culvert was increased from 0.8% to
1.3% (matching the slope of the existing McCraney Street West Culvert) by lowering the
downstream invert, and the thalweg of the downstream cross section was raised by 0.71
m. Cast-in-place or pre-cast footings will be designed during the detailed design phase.
•

Geometry File: Modeling Scenario 5, Pipe Arch CSP (2018-10-31 Munns Creek
Hydraulic.g07) – The Modeling Scenario 2 geometry was revised to account for changes
associated with the replacement of the existing CSP culvert at the Oakdale Drive –
Onslow Court pedestrian crossing with a new pipe arch CSP culvert. The pipe arch
culvert dimensions selected for Modeling Alternative 2 (2.69 m height and 3.89 m span)
were used to replace the existing CSP. The proposed culvert was also conservatively
modelled with a height of 2.43 m and a width of 3.9 m. No changes were made to the
existing culvert slope (0.5%) and alignment.

•

Geometry File: Modeling Scenario 6, Closed Bottom Box Culvert (2018-10-31
Munns Creek Hydraulic.g11) – The Modeling Scenario 3 geometry was revised to
account for changes associated with the replacement of the existing CSP culvert at the
Oakdale Drive – Onslow Court pedestrian crossing with a closed bottom concrete box
culvert. The closed bottom culvert dimensions selected for Modeling Alternative 3 (2.4 m
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height and 3 m span) were used to replace the existing CSP. No changes were made to
the existing culvert slope (0.5%) and alignment.
•

Geometry File: Modeling Scenario 7, Fish Passage Accommodation (2018-10-31
Munns Creek Hydraulic.g19) – The Modeling Scenario 4 geometry was revised to
account for changes associated with the replacement of the existing CSP culvert at the
Oakdale Drive – Onslow Court pedestrian crossing with a span bridge. The culvert and
associated deck roadway were removed and replaced with a span bridge in the same
location. Cross sections were added immediately upstream (river station 1253) and
downstream (river station 1246) of the crossing to model the topography resulting from
excavation of the berm and regrading of the slopes. The bridge was modelled with a span
of 22 m and a deck thickness of 0.2 m.

4.3 Summary of Impacts to the Regional Natural Heritage System
Potential impacts to features and functions of the RNHS within the study area reasonably
expected to occur as a result of the flood mitigation alternatives are described in Table 4-1. It is
not expected that negative and/or positive impacts will extend beyond the study area.
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Table 4-1: Summary of Potential Impacts to the RNHS by Alternative
Alternative

Regional Natural Heritage System

Site(s)

Habitat of Endangered and
Threatened Species

1: McCraney
St. W

2: Miller Rd.
1: Do Nothing

•
•

3: Oakdale
Dr. – Onslow
Ct. Berm

Significant Woodlands
•

No direct negative impacts to
chimney swift or their habitat
as a result of this alternative
Ongoing flooding may impact
candidate bat maternity
roosting sites survival

•

Ongoing flooding may impact significant
woodlands, including the composition of
ground flora. Flooding disturbance and
tree canopy loss may result in the
reduction of native woodland ground
flora and the creation of conditions
suitable for the spread of invasive
species such as Garlic Mustard and
European Buckthorn, which in turn will
impact the ecological function of the
woodland over the long term. Flooding
may also reduce the extent of conditions
suitable for native woody plant
regeneration
Flood events in residential areas could
increase material available for
deposition in woodlands

Significant Wildlife Habitat

•

Ongoing flooding may impact
candidate bat maternity roosting
sites and potential migratory
landbird resting sites survival

•

Localized short-term vegetation
removals around the culvert areas,
as well as within construction
access routes and staging areas
will impact candidate bat maternity
roosting sites
Localized short-term vegetation
removals around the culvert areas,
as well as within construction
access routes and staging areas
will impact potential resting sites
for migratory landbird stopover
Short-term disruption of species
through noise and vibration from
construction works
Flood events will be limited or
eliminated, preserving current bat
maternity roosting sites and
migratory landbird resting sites as
well as providing stable area for
continued function as significant
wildlife habitat

1: McCraney
St. W
•
2: Miller Rd.

•

2: Replace
existing
culvert with
pipe arch CSP
culvert
3: Oakdale
Dr. – Onslow
Ct. Berm

Aquafor Beech Limited

•

No direct negative impacts to
chimney swift or their habitat
as a result of this alternative
Localized short-term
vegetation removals around
the culvert areas, as well as
within construction access
routes and staging areas will
impact a small portion of
candidate bat maternity
roosting sites
Short-term disruption of
species through noise and
vibration from construction
works
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•

•

Localized short-term impacts to
vegetation removals around the culvert
areas, as well as within construction
access routes and staging areas
Flood events will be limited or
eliminated, preserving current vegetation
and providing stable area for future
vegetation growth
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•

•
•

Fish Habitat

Linkages

•

Flooding events may create
habitat within riparian zone
leaving fish stranded after
flooding events

•

Flood events in residential
areas could increase material
available for the creation of
debris jams which may disrupt
fish passage

•

Localized temporary impacts to
the creek and fish passage
during bridge construction
Temporary, widespread impacts
to fish habitat and potential
spawning through sedimentation
Short to medium-term impacts to
habitat structure and function
(e.g. undercut banks,
overhanging vegetation)
Larger culvert may provide
additional opportunity for fish
passage

•

Temporary disruption of fish
passage during bridge
construction
Temporary disruption of
terrestrial wildlife linkage
function(s) during construction.
Localized disruption of
terrestrial wildlife use of corridor
in areas subject to vegetation
removals
Larger culvert may provide
additional opportunity for
aquatic and terrestrial wildlife
passage

•
•

•

•
•

•
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Alternative

3. Replace
existing
culvert with
Concrete Box
Culvert

Regional Natural Heritage System

Site(s)

Habitat of Endangered and
Threatened Species

1: McCraney
St. W
2: Miller Rd.

•

Impacts as above (Alt. 2)

Significant Woodlands

•

Impacts as above (Alt. 2)

Significant Wildlife Habitat

•

Impacts as above (Alt. 2)

3: Oakdale
Dr. – Onslow
Ct. Berm
1: McCraney
St. W

•

Impacts as above (Alt. 3)

•

Impacts as above (Alt. 3)

•

Impacts as above (Alt. 3)

Fish Habitat

•

Impacts as above (Alt. 2)

•
•

Impacts as above (Alt. 3)
Design will provide increased
opportunity for fish passage
through elimination of sheet flow
and inclusion of resting areas
Impacts as above (Alt. 3)
Naturalized channel bed will
provide additional fish habitat
and increase opportunity for fish
passage through elimination of
sheet flow and increase of
resting areas
Impacts as above (Alt. 3)
Naturalized channel bed will
provide additional fish habitat
and increase opportunity for fish
passage through elimination of
sheet flow and increase of
resting areas
A larger area, spanning from top
of slope to top of slope, will be
impacted to accommodate
works which will likely increase
potential for sedimentation
however this is easily mitigated
through enhanced erosion and
sediment control plan

•
•
2: Miller Rd.
4: Replace
Existing
Culvert with
Structures to
Accommodate
Fish Passage

•

Impacts as above (Alt. 3)

•

Impacts as above (Alt. 3)

•

Impacts as above (Alt. 3)

•
•
•
•
3: Oakdale
Dr. – Onslow
Ct. Berm

Aquafor Beech Limited

Impacts as above (Alt. 3)
A larger area, spanning from
top of slope to top of slope,
will be impacted to
accommodate works. This will
increase short-term
vegetation impacts and will
likely affect a greater portion
of candidate bat maternity
roosting sites
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•
•
•
•

Impacts as above (Alt. 3)
A larger area, spanning from top of
slope to top of slope, will be impacted to
accommodate works. This will increase
short-term vegetation impacts
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Impacts as above (Alt. 3)
A larger area, spanning from top of
slope to top of slope, will be
impacted to accommodate works.
This will increase short-term
vegetation impacts and will likely
affect a greater portion of
candidate bat maternity roosting
sites and migratory landbird
resting sites

•

Linkages

•

Impacts as above (Alt. 2)

•
•

Impacts as above (Alt. 3)
Design will increase opportunity
for fish passage

•
•

Impacts as above (Alt. 3)
Naturalized channel bed will
provide additional terrestrial
wildlife habitat and increase
opportunity for passage

•
•

Impacts as above (Alt. 3)
Naturalized channel bed will
provide additional terrestrial
wildlife habitat and increase
opportunity for passage
A larger area, spanning from top
of slope to top of slope, will be
impacted to accommodate
works. Opportunities for wildlife
passage are increased

•
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4.4 Evaluation Criteria
As part of the Municipal Class Environmental Assessment process, each alternative must be
evaluated based on a set of environmental/physical, social, and economic criteria. A set of
criteria was developed by Aquafor Beech Limited based upon characteristics specific to the
Munn’s Creek study area. The evaluation criteria for the Munn’s Creek study area are described
in Table 4-2.
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Table 4-2: Evaluation Criteria for Munn's Creek
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4.5 Evaluation of Alternatives
Using the criteria described in the previous section, each of the alternatives was evaluated. The
scoring matrix is presented below in Table 4-3. Scores for each criterion were calculated as a
percentage of the possible maximum score. These scores were then averaged for each of the
three (3) criteria categories (environmental/physical, social, and economic). An overall score for
each alternative was calculated with the score for each of the categories weighted equally.
Again, the overall score reflects a percentage of the maximum possible score. The evaluation
results show that the preferred alternative is the fish passage accommodation option for each
crossing.
Construction cost scoring was based upon linear metre cost estimates for each of the culvert
replacement options, which were based on recent tender prices on similar projects. Construction
costs of $20,000/m culvert length, $25,000/m culvert length, and $35,000/m culvert length were
estimated for the pipe arch CSP culvert, closed bottom concrete box culvert, and open bottom
box culvert respectively. The cost increase from pipe arch CSP culvert to closed bottom concrete
box culvert is attributable to material costs, and the cost increase from closed bottom concrete
box culvert to open bottom concrete box culvert is attributable to footings and substrate.
Anticipated potential impacts to the biophysical elements within the study area are summarized
in Section 4.3.
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Table 4-3: Munn's Creek Alternative Evaluation Matrix
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4.6

Public Consultation

4.6.1 Public Information Centre #1
The first public information centre (PIC) was held on April 11, 2018 at Oakville Town Hall.
Display boards were presented which provided the following information:
• Existing conditions and study objectives,
• Draft 100-year and Regional floodlines,
• Long list of alternatives,
• Next steps.
The boards are included in Appendix I.
A total of 19 people (signed in) attended the PIC. Attendees were most concerned about erosion
within the study area rather than flooding. No comment sheets were received from attendees
although one letter was received subsequently regarding erosion within the creek corridor
downstream of Upper Middle Road. This concern will be addressed during the subsequent
erosion study for Reaches 33 to 35 of Munn’s Creek which is expected to commence in the near
future.
4.6.2 Public Information Centre #2
The second public information centre (PIC) was combined with the first PIC for the Munn’s
Creek Erosion Mitigation EA Study and held on April 30, 2019 at Oakville Town Hall. Display
boards were presented which provided the following information for the flood study:
• Existing conditions and study objectives,
• 100-year and Regional floodlines,
• Long list of alternatives,
• Evaluation of alternatives,
• Preferred alternatives,
• Preliminary functional designs,
• Next steps.
The boards are included in Appendix J.
Display boards for the erosion study provided the following information:
• Existing conditions and study objectives,
• Long list of alternatives,
• Next steps.
A total of 16 people (signed in) attended the PIC. Attendees were interested in how the
floodlines related to regulation of development on their properties, but there was generally
greater interest in and concern about the erosion study. Three (3) comment sheets were received
from attendees, with comments relating to the erosion study and the organization of the PIC. No
comments relating to the flood study were received.
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4.7 Selection of Preferred Alternative
Alternative 4, replacing the existing CSP culverts with fish passage accommodating alternatives,
was selected as the preferred alternative to address flooding concerns on Munn’s Creek between
Upper Middle Road and McCraney Street West. Pipe arch CSP culverts currently exist at
McCraney Street West, the Oakdale Drive – Onslow Court pedestrian crossing, and Miller Road.
It is recommended that the McCraney Street West culvert be replaced with a closed bottom
concrete box culvert with baffles, the Oakdale Drive – Onslow Court pedestrian crossing be
replaced with a span bridge, and the Miller Road culvert be replaced with an open bottom box
culvert. The fish passage accommodation alternative received the highest score in the evaluation
matrix (see Section 4.5) which took into consideration environmental/physical, social, and
economic environment criteria.
Alternative 4 will address flooding concerns by reducing water surface elevations under flood
flows from upstream of Miller Road to McCraney Street West, preventing the overtopping of
McCraney Street West during the Regional event, and removing six (6) houses from the
floodplain. At McCraney Street West, aquatic and terrestrial habitat connectivity will be
improved by increasing the culvert width and adding baffles to allow for fish passage under low
flow conditions. The greatest improvements to aquatic and terrestrial habitat are expected at the
Oakdale Drive – Onslow Court pedestrian crossing through the removal of the culvert and berm
and replacement with a span bridge placed at top of slope, removing impediments to aquatic
passage, terrestrial passage, sediment continuity, and flow within the bankfull channel. The
proposed Miller Road culvert will be more conducive to fish passage by eliminating the existing
culvert perching, and through the introduction of an open bottom, allowing for substrate
continuity. Overall, Alternative 4 is expected to address flooding concerns while enhancing the
ecologic function of the Munn’s Creek corridor.
Preliminary functional design drawings have been prepared for the 3 culvert replacements.
These are included in Appendix K. The drawings show the proposed plans and profiles for the
culverts, access routes and material storage locations, flow management, and species for
restoration (trees, shrubs, and seed mixes).
4.8 Cost Estimate
A cost estimate was prepared for the preferred alternative, replacing the existing CSP culverts
with fish passage accommodating alternatives. Costs were estimated in 2018 based on recent
tender prices on similar projects. Estimated total construction costs include 20% contingency.
Engineering and geotechnical cost estimates are also provided.
Table 4-4: Cost Estimate for McCraney Street West, Alternative 4
Item
Estimated Cost
Mobilization/Demobilization, Bonds, & Insurance
$20,000
Site Access, Signage, Layout, and Erosion & Sediment Control
$30,000
Flow Bypass & Dewatering & Fish Removal
$25,000
Excavate, Earthwork, Grading and Reuse of Materials
$105,000
Culvert Removal & Disposal
$20,000
Supply & Installation of Box Culvert with Baffles
$500,000
Road Removal and Reconstruction
$20,000
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Channel Restoration
Site Restoration including Plantings
Contingency (20%)
Total (Construction)
Engineering & Geotechnical Costs

$50,000
$20,000
$158,000
$948,000
$150,000

Table 4-5: Cost Estimate for Miller Road, Alternative 4
Item
Estimated Cost
Mobilization/Demobilization, Bonds, & Insurance
$20,000
Site Access, Signage, Layout, and Erosion & Sediment Control
$30,000
Flow Bypass & Dewatering & Fish Removal
$25,000
Excavate, Earthwork, Grading and Reuse of Materials
$150,000
Culvert Removal & Disposal
$20,000
Supply & Installation of Open Bottom Box Culvert and Footing
$800,000
Road Removal and Reconstruction
$20,000
Channel Restoration
$50,000
Site Restoration including Plantings
$20,000
Contingency (20%)
$230,000
Total (Construction)
$1,380,000
Engineering & Geotechnical Costs
$150,000
Table 4-6: Cost Estimate for Onslow – Oakdale Pedestrian Crossing, Alternative 4
Item
Estimated Cost
Mobilization/Demobilization, Bonds, & Insurance
$20,000
Site Access, Signage, Layout, and Erosion & Sediment Control
$30,000
Flow Bypass & Dewatering & Fish Removal
$25,000
Excavate, Earthwork, Grading and Reuse of Materials
$45,000
Culvert Removal & Disposal
$20,000
Supply & Installation of 22 m Span Bridge
$220,000
Trail Reconstruction
$10,000
Channel Restoration
$75,000
Site Restoration including Plantings
$30,000
Contingency (20%)
$95,000
Total (Construction)
$570,000
Engineering & Geotechnical Costs
$100,000
4.9 Environmental Assessment Requirements
This study was undertaken as a Schedule B project under the Municipal Class Environmental
Assessment process. Phases 1 and 2 of the planning and design process were addressed in this
study. Implementation of the preferred alternative can proceed under Phase 5 of the Municipal
Class EA process.
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4.10 Detailed Design Requirements
The current study provides a conceptual design for the preferred alternatives to address flooding
in the Munn’s Creek study area. The next step in the process is to undertake detailed design for
the preferred alternatives. At the detailed design stage, the following items will need to be
addressed:
Bats – It is recommended that any trees to be removed are cross-referenced with candidate bat
maternity roost sites. Pending further investigation into potential impacts to candidate bat
maternity roosting sites, and habitat use by bats, any removal of candidate sites and timing
windows that may be associated with roosting bats will be confirmed by the Ministry of the
Environment, Conservation and Parks (MECP)*. It is generally expected that bats would use
maternity roosting sites from April to October, and as such it is recommended that tree removals
occur outside of that time. Furthermore, tree removals should not occur until the MECP has been
consulted.
*

It is noted that the Ministry of the Environment, Conservation and Parks recently took over the
regulation of the Endangered Species Act from the Ministry of Natural Resources and Forestry.
Information Gathering Form – The purpose of an Information Gathering Form (IGF) is to
provide relevant project information to the Ministry of the Environment, Conservation and Parks
to inform the Ministry’s determination of:
• whether any protected species or their habitats are present or adjacent to the location of
the proposed activity;
• the potential effects of the proposed activity on these species and habitats;
• whether the activity is likely to contravene subsection 9(1) or 10(1) of the ESA; and,
• whether it’s advisable for the proponent to apply for an overall benefit permit under
clause 17(2)(c) of the ESA prior to proceeding with the activity.
As endangered bats are potentially present within the study area, it is recommended that an IGF
be completed using applicable information contained within this report and submitted to the
MECP for review once the detailed design drawings are completed.
Restoration Planting Plan – Vegetative restoration plans must be developed at each site
specifying native species to be used to restore channel banks, the floodplain, staging areas, and
the access route associated with the detailed design. The plan must include compensation for
trees removed for construction in accordance with ratios prescribed by CH’s Landscaping and
Tree Preservation Guidelines. As noted in Section 3.2.2, the existing creek corridor is highly
disturbed, with invasive exotic species dominant. The detailed designs provide an opportunity to
replace invasive species removed during the construction works with native species. This
approach will aid in the restoration of the ecological function of the Munn’s Creek corridor,
including its functions as a linkage and as significant wildlife habitat.
Conservation Halton Permit – Permits for works associated with the culvert replacements on
Munn’s Creek will be required from Conservation Halton in accordance with Ontario Regulation
162/06. For each site, a design package will need to be submitted to Conservation Halton with
the design drawings, a design brief, and hydraulic model files. Scheduling of the project should
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allow for review of the submission by CH and revisions to the design and resubmission
following receipt of comments from CH.
DFO Request for Review – Once the detailed design has been prepared for the channel works, a
request for review under the Fisheries Act should be submitted to DFO. Since channel work
below the high-water mark will be required, this project cannot be exempted from review based
on the DFO’s self-assessment process.
Utilities – Record drawings have been reviewed for the McCraney Street West and Miller Road
culverts. At McCraney Street West, a sanitary sewer crosses under the existing culvert and a
watermain crosses above. Additionally, distribution lines are present on both sides of the street
for Union Gas, and buried cables are present on both sides of the street for Bell. At Miller Street,
a watermain crosses above the existing culvert, a distribution line is present for Union Gas on the
south side of the road, and two buried cables are present for Bell on the south side of the road.
Storm sewers enter the existing culverts at McCraney Street West, Miller Road, and the berm.
All utility details should be confirmed at the detailed design and daylighting of the utilities
should be undertaken if insufficient information is available to confirm the elevation of all
utilities.
Monitoring – Once the detailed design has been completed at each site, a monitoring plan
should be developed in consultation with Conservation Halton. It is expected that this
monitoring plan would focus on vegetation survival and invasive species spread.
4.11 Implementation Measures
The following implementation measures must be considered at the detailed design and
implementation stages.
Construction Staging, Erosion and Sediment Control Measures – Appropriate plans are to be
included within the detailed design package, based on consultations with the Town and
Conservation Halton. The construction access route and staging areas are to be finalized during
the detailed design and a restoration plan will be required to ensure that the access route and
staging area are replanted and restored in accordance with Conservation Halton’s requirements.
Construction Timing – Conservation Halton has noted that Munn’s Creek is a warm water
fishery. As such, no in-water works will be permitted between April 1 and June 30. An
additional consideration for construction timing is the evidence of breeding birds noted during
biological surveys. Works should respect the breeding bird timing windows as outlined in the
Ontario Breeding Bird Atlas (Cadman, Sutherland, Beck, Lepage, & Courturier, 2001-2005). If
works can be conducted outside of May 24 through July 10, this would reduce stress on birds
during active breeding season.
Tree Protection – Tree protection fencing following the specifications in Conservation Halton’s
Landscaping and Tree Protection Guidelines should be erected to protect trees along all
construction access routes and work areas. Fencing should consist of posts or t-bars with filter
cloth affixed to paige wire fencing. Tree protection fencing should be located at a minimum
distance of 1 m from the dripline of potentially affected trees. Maintaining the minimum 1 m
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distance separation may will not be possible in some areas. In such case, fencing should be
located as far as possible from the tree.
Environmental Approvals and Permitting – In addition to approvals by the Town’s works and
parks departments, applications will be required for permits from Conservation Halton under
Ontario Regulation 166/06 (Development, Interference with Wetlands and Alterations to
Shorelines and Watercourses), as noted in Section 4.10. Approval from the MNRF is required
for a fish collection permit (fish rescue).
As well, works must consider the Provincial Policy Statement regarding water (Policies 2.2.1 and
2.2.2) which states that “planning authorities shall protect, improve or restore the quality and
quantity of water” and that “site alteration shall be restricted in or near sensitive surface water
features and sensitive ground water features”. To comply with the Provincial Policy Statement,
channel works should be completed in the dry to protect water quality, and downstream base
flows should be provided during construction to protect water quantity. It should also be noted
that no sensitive surface water or groundwater features were identified during the field
assessments.
Tendering, Construction Administration, and Supervision – The design engineering
consultant may be retained to provide all of these services. However, as a minimum, the design
engineering consultant should provide input to the tender document, specifically the special
provisions, and should provide at least part-time construction supervision. The consultant may
also be asked to provide recommendations for qualified stream construction contractors for
consideration within the Town’s tender process.
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5

CONCLUSIONS AND RECOMMENDATIONS

This study followed the Class Environmental Assessment for Municipal Water and Wastewater
Projects, and is subject to the requirements of the Environmental Assessment Act. This
document, as presented, provides relevant information with respect to Phases 1 and 2 of the
Environmental Assessment Process. Subsequent phases of the process will involve detailed
design, completion of contract drawings and documents for all proposed works, and construction
of proposed works.
5.1 Conclusions
The following points are key conclusions drawn from this study:
•
•

•

•
•

The Regional storm is the regulatory event for Munn’s Creek, and is larger than the 100year 2080 RCP 8.5 climate change event.
Under existing conditions, the Regional storm results in 4 areas of flooding: McCraney
Street West, Culham Street and Osborne Crescent, the Oakville Golf Course, and rear
yards from south of Miller Road and Upper Middle Road.
o At McCraney Street West, 6 houses are located in the regulatory floodplain and
there are impacts to access and egress since the road overtops. However,
upstream road crossings do not overtop and as such, alternate routes are available.
o At Culham Street and Osborne Crescent, no buildings are in the floodplain but the
floodplain extends onto 2 private properties. There are impacts to access and
egress since the roads overtops; however, alternative routes are available as
crossings upstream of McCraney Street West do not overtop.
o Within the Oakville Golf Club, Bridges #1 through #8 (including the entrance
road, Bridge #2) are overtopped during the Regional event and the golf course
itself is flooded on either side of the watercourse. However, the golf course and
the bridges are located within the historic floodplain of Munn’s Creek and as
such, flooding is expected.
o There is nuisance flooding on 30 private properties during the Regional storm but
no houses are impacted. Between Upper Middle Road and just downstream of
Miller Road, the flooded areas are located in low-lying areas adjacent to the
creek.
Replacement of the McCraney Street West culvert with a larger culvert will remove the 6
houses from the Regional Floodplain. As Miller Road and the Oakdale-Onslow berm
culvert are of the same age as the McCraney Street West culvert, replacement of these
structures was also investigated.
Implementation of the preferred alternative, replacement structures to accommodate fish
passage, will remove all buildings from the floodplain and reduce nuisance flooding.
Some impacts to the Regional Natural Heritage System are expected under the preferred
alternative. However, it is anticipated that mitigation measures (e.g. tree protection,
compensation/restoration plantings and sediment and erosion controls, temporary flow
diversion/dam and pumping, application of appropriate timing windows) would limit
impacts to the RNHS, and that the environment would return to the pre-project level or
better over the duration of the successional period of 10 years or greater.
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5.2 Recommendations
It is recommended that the culverts at McCraney Street West, Miller Road, and the Oakdale
Drive – Onslow Court berm be replaced at their end of life. The following sizing for the new
structures is recommended.
•

McCraney Street West – closed-bottom box culvert with baffles for fish passage and
dimensions of 2.0 m in height and 3.5 m in width.
• Miller Road – open-bottom box culvert with a height of 3.0 m and a span of 3.0 m. The
culvert should be installed such that the opening height is 2.6 m in the centre of the
culvert and 2.4 m at sides of the culvert.
• Oakdale Drive – Onslow Court pedestrian crossing – 22 m span bridge.
Additional recommendations for implementation include the following:
•
•
•
•

Construction must occur such that there are no in-water works April 1 and June 30.
Construction outside of May 24 through July 10 would reduce stress on birds during
active breeding season.
Erosion and sediment control measures must be implemented during construction to
reduce the release of sediment into the watercourse.
Tree protection fencing following the specifications in Conservation Halton’s
Landscaping and Tree Protection Guidelines should be erected to protect trees along
construction access routes and work areas.
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