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Executive Summary
Introduction
The shoreline along Tannery and Waterworks Parks, between Sixteen Mile Creek and Kerr
Street south of Walker Street, is in poor condition. The Town identified that the west shore of
Oakville Harbour and adjacent park areas needs to be updated. In 2008 the Town prepared the
Oakville Harbour West Shore Master Plan. The goal of the Master Plan was to “identify and
highlight the opportunities that can be experienced along the west shore of Oakville Harbour
and the Lake Ontario waterfront” (JGA 2008, p.5). The Town is considering improvements to the
shoreline as identified in the 2008 Oakville Harbour West Shore Master Plan. Tannery and
Waterworks Parks make up part of Oakville’s Waterfront Trail system along Lake Ontario.
The purpose of the undertaking is to stabilize and rehabilitate Tannery and Waterworks Parks
shoreline to mitigate flooding during storm events and erosion of the land adjacent to Lake
Ontario, and to meet the objectives of the Oakville Harbour West Shore Master Plan for
improved park functions and connectivity.

Existing Site Conditions
The study area is located south of Walker Street between Sixteen Mile Creek and Kerr Street.
The east side of the site is known as Tannery Park and the west side of the site is known as
Waterworks Park. These parks are located near Oakville’s downtown and form part of the
Waterfront Trail system in Oakville. They are connected to Oakville Harbour which is a large
recreation boating harbour on Sixteen Mile Creek. The site includes approximately 500 metres
of Lake Ontario and Sixteen Mile Creek shoreline. The study area is shown in Figure ES 1. The
shoreline along the site has been divided into four reaches which have similar shoreline
characteristics. Reach 1 – Tannery Park East is the shoreline along the Tannery Park parking
lot from Oakville Harbour’s West Pier to the west end of the parking lot. Reach 2 – Tannery Park
West is the shoreline extending from the west side of the parking lot to Chisholm Street. Reach
3 – Walker Street Promenade is the shore extending from Chisholm Street to Wilson Street
behind the private residences on the south side of Walker Street. Reach 4 - Waterworks Park is
the shore extending from Wilson Street to Waterworks Park’s west property limit. The shorelines
in each reach are protected with various structures consisting of concrete rubble and armour
stone. The shoreline protection is providing minimal protection and is in poor condition in all of
the reaches except Reach 3. Reach 3 is protected by an armour stone revetment and it is in
good condition.
A review of the existing land uses and site features at and adjacent to the site was carried out in
preparation of the environmental assessment. A geotechnical investigation to determine the
subsurface conditions and assess slopes stability was carried out. Assessments of coastal
conditions, existing terrestrial and aquatic habitat, and Species At Risk potential at the site were
also undertaken.
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Evaluation criteria were developed following the review of the existing site conditions. The
evaluation criteria are based on five principal groups: natural environment, socio-cultural
environment, economic environment, physical environment, and technical and engineering. The
criteria were used to evaluate and compare the advantages and disadvantages of each
alternative considered.

Alternative Solutions
The initial step in the environmental assessment was to consider alternative solutions to the
undertaking. Three basic alternative solutions to achieve this purpose are available. These
include: do nothing, provide alternative site, and provide shoreline protection. Providing
shoreline protection at Tannery and Waterworks Parks was considered the preferred alternative
solution. It stabilizes the shorelines and creates an opportunity to create land for a vibrant urban
park that meets the objectives of the Master Plan.

Alternative Design Concepts
Alternative design concepts were developed to provide shoreline protection for each reach
considering the purpose of the undertaking and the existing environment. Review of the existing
shoreline in Walker Street Promenade (Reach 3) found the protection was in good condition
overall and requires only maintenance or minor improvements to the protection works. No
shoreline protection concepts were developed specifically for Walker Street Promenade.
Alternative concepts for shore protection were developed for Tannery Park East and West
(Reaches 1 & 2) and Walker Street Promenade and Waterworks Park (Reaches 3 & 4). The Do
Nothing alternative was also considered. The Do Nothing alternative represents existing
conditions and is a baseline of the current conditions to compare the other alternatives against.
Stabilizing and rehabilitating the shorelines can be achieved by constructing revetments, walls,
armour stone groynes and cobble beach systems, armour stone breakwaters and cobble beach
systems, or a combination of these options along the shorelines. The Town of Oakville’s Master
Plan proposed: a naturalized shoreline with access to the water’s edge; expanded and
formalized park amenities; a lakefront multi-use trail; and passive green spaces for Tannery
Park. Infilling along the shore of Lake Ontario is proposed to accommodate the park
improvements in Tannery Park.
Three alternative design concepts were developed for Reaches 1 and 2 - Tannery Park East
and West including: an armour stone revetment, armour stone groynes and cobble beach, and
an armour stone headland, breakwater and groyne with cobble beaches. The armour stone
revetment and armour groynes and cobble beach alternatives were considered in three different
shoreline positions in order to accommodate park improvements. The preliminary preferred
alternative design for Reaches 1 and 2 determined by the evaluation is Alternative 2b – Armour
stone groynes and cobble beach with modified Master Plan. Alternative 2b is the most preferred
ES3
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alternative for the natural environment and socio-cultural environment, equal to the other
alternatives for the physical environment, and moderately preferred for both the economic
environment and technical and engineering aspects.
After consideration of the agency’s and public’s comments, another alternative design concept
was developed which is a modification of Alternative 2b. It is the preferred alternative selected
for Reaches 1 and 2. The shoreline protection along Tannery Park is protected by a system of
armour stone revetments, groynes and walls with a cobble beach in Modified Alternative 2b.The
shore of Tannery Park East is protected with an armour stone revetment. The revetment is
aligned such that it is perpendicular to the pier and gently curves along the shoreline as it
extends in a westerly direction. It transitions into an armour stone groyne that retains a beach in
Tannery Park West. A second groyne is located at the west end of beach at the existing
headland between Tannery Park West and Walker Street Promenade to hold the beach
material. Both groynes accommodate a lookout at the end. Cobble beach material is placed
between the two armour stone groynes. An armour stone wall is located along the back of the
beach. A site plan of the preferred alternative is presented in Figure ES 2. This alternative
includes the shoreline protection with beach area, a recreational corridor along the shoreline,
passive green space area in Reach 1 and a naturally vegetated buffer area in Reach 2.
Three alternative design concepts were developed for Reach 3 – Walker Street Promenade and
Reach 4 – Waterworks Park. They include: an armour stone wall, boulder berm and armour
stone wall with boulder groynes and cobble beaches. The evaluation criteria found that all of the
alternatives were virtually equal overall with Alternative 2 – Boulder Berm having a slight
advantage over the others due to its lower construction cost. Although Alternative 2 has cost
advantages over the other two alternatives, we are of the opinion that all of the alternatives
could be considered equally preferred.
The preferred alternative is Alternative 2 – Boulder Berm. Figure ES 3 shows the site plan for
the preferred alternative. Alternative 2 proposes to rebuild an approximately 30 m long section
of the revetment in Reach 3. The revetment wraps around the point between Waterworks Park
and Walker Street Promenade and merges into the boulder berm proposed for Waterworks
Park.
The boulder berm essentially follows the existing shoreline in Waterworks Park. Boulders are
placed amongst existing vegetation to give the shoreline protection a very natural looking
appearance. The boulder berm will extend around the existing storm sewer outlet and boulders
will be placed in front of the outlet to reduce scour. Boulders are placed offshore in front of the
wall. Near the natural points and the storm sewer outlet the boulders are placed more densely.
Boulders are scattered in areas between the more densely placed boulders.
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Implementation of Preferred Alternatives
The implementation of the shore protection project has the potential to both positively and
negatively affect the natural, socio-cultural, economic, and physical environments. During the
review of the shore protection alternatives by the team, agencies and public, potential effects
and mitigation measures for aspects of the environment as well as the technical and
engineering affects were identified. Mitigation measures and best management practices will be
employed to ensure that the negative impacts of the proposed shore protection project are
minimized.
Agency and Public Consultation
During the environmental assessment, regulatory agencies and the public were consulted. The
purpose of the consultation process is to ensure that the interests and concerns of regulatory
agencies as well as members of the public are addressed in the environmental assessment.
Meetings were held with Conservation Halton and Halton Region to review the project and to
have their concerns identified and addressed. Two Public Information Centres (PICs) were held
to provide opportunities for the general public to be made aware of the project and to have
concerns addressed. All public information on the project was made available to the public on
the Town of Oakville website.
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Introduction

The shoreline along Tannery and Waterworks Parks, between Sixteen Mile Creek and Kerr
Street south of Walker Street, is in poor condition. The Town is considering improvements to the
shoreline as identified in the 2008 Oakville Harbour West Shore Master Plan. The purpose of
this project is to provide shoreline improvements consistent with the Master Plan, including
shore stability, improved access to and along the shoreline and an overall enhancement of the
environmental conditions. The Town of Oakville (Town) is considering ways and means of
achieving this goal and has initiated a Municipal Class Environmental Assessment.

1.1

Description of the Study Area

The subject site is Tannery and Waterworks Parks located south of Walker Street between Kerr
Street and Sixteen Mile Creek in the Town of Oakville. The parks have a total area of
approximately 3 hectares. The shoreline at the site is approximately 500 metres long. Tannery
and Waterworks Parks make up part of Oakville’s Waterfront Trail system along Lake Ontario.
Both parks are accessible from Walker Street. Walker Street is accessible from Wilson or
Chisholm Streets south of Lakeshore Road. Figure 1.1 shows the location of the site. Figure 1.2
shows a detailed site plan.
The land use in the surrounding area is primarily residential or parkland. Low density residential
development is found south of Lakeshore Road west of Sixteen Mile Creek and the central
business district extends along the Lakeshore Road corridor. The Purification Plant is located at
the west end of the site on the property north of Waterworks Park between Kerr and Wilson
Streets. Oakville Harbour, a large recreational boating harbour, is east and north of Tannery
Park on Sixteen Mile Creek.

1.2
1.2.1

Previous Studies
Oakville Harbour West Shore Master Plan

The Town identified that the west shore of Oakville Harbour and adjacent park areas need to be
updated. In 2008 the Town retained John George Associates Inc. (JGA) to prepare the Oakville
Harbour West Shore Master Plan. The goal of the Master Plan was to “identify and highlight the
opportunities that can be experienced along the west shore of Oakville Harbour and the Lake
Ontario waterfront” (JGA 2008, p.5). JGA referred to the parklands associated with Oakville
Harbour, Shipyard Park, Tannery Park, Walker Street Promenade and Waterworks Park as the
“green necklace” that connects the greater waterfront system along Lake Ontario; and stated
that “To date, each parcel…has been developed for its own distinct purposes. The relationship
of these parks is disjointed and as an overall open space system has great potential” (JGA,
2008, p.5).
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The report presents both a concept statement and plan to achieve the goal. The concept
statement is as follows:





“To create a distinct and unified identity to the area
To visually and functionally simplify and unify the area
To eliminate redundant elements
To develop each park in the system to have a more individual character and identity
while maintaining the intention of a whole system that is linked and related. This will be
accomplished by making:
 Shipyard Park more of a marina and boating friendly facility
 Tannery Park more of an accessible urban waterfront park
 Walker St. Promenade actually be a promenade
 Waterworks Park more of what it currently is – a terrific naturalized
neighbourhood park” (JGA, 2008, p.28)

Figure 1.3 presents the Concept Plan. The concept plan is designed to provide a place for those
who wish to meander, sit and contemplate one of the most spectacular views along Sixteen Mile
Creek/Oakville Harbour and Lake Ontario. The report states that “Within the scope of the four
parks, the shoreline of Lake Ontario is highlighted to provide the best opportunity to get close to
the water’s edge allowing for opportunities to create habitat, and diversity in edge character and
amenities.(JGA, 2008, p.52)” Detailed description of the concept plan features are presented in
the report. Some of the proposed features of Tannery and Waterworks Parks identified in the
Master Plan are as follows:





“New shoreline connecting Waterworks to Tannery
Widening of shoreline and transitions between upper and lower path systems
Headland section
Revised parking lot” (JGA, 2008, p.36, detailed concept descriptions 16 to18, 20)

The Master Plan presents an inventory of the existing site conditions. A copy of the Master Plan
is included as Appendix A. The existing site conditions presented in the Master Plan report were
reviewed as part of the background information collected for this report.
1.3

Class Environmental Assessment

The Class Environmental Assessment (EA) process provides a decision-making framework that
enables the requirements of the Ontario Environmental Assessment Act to be met. The
undertakings subject to a Class EA involve municipal infrastructure projects that share the
following similarities:




They generally address similar types of problems or opportunities.
A common set of alternatives and alternative methods apply.
They follow the same EA planning process with similar phases.
2
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The types of impacts and approaches to environmental protection and mitigation are
recurrent.

Provided that the Class EA process is followed and no Part II Order is received, the proponent
does not have to apply for additional approvals under the EA Act, since formal approval is
gained through the Class EA process.
The Municipal Class EA applies to municipal projects including roads, water and wastewater
projects. They are classified in terms of schedules. Schedule "A" projects are of limited scale
and have minimal impacts. These are considered to be pre-approved projects under Class EA.
Schedule “A” projects generally include normal or emergency operational and maintenance
activities. Schedule “A+” projects are pre-approved projects however, the public is to be advised
prior to project implementation. Schedule "B" are projects that may have some adverse
environmental impacts and require a screening process. If, after a public consultation process,
there are no outstanding concerns, the project may proceed to implementation. Schedule “B”
projects generally include improvements and minor expansion to existing facilities. Schedule "C"
projects may have significant environmental effects and must proceed with full planning and
documentation procedures and public consultation process.
The Tannery and Waterworks Parks shoreline improvements project has been identified by the
Town as Schedule "C" under the Class EA. The possible range of activities in this undertaking is
described by item 9 of the Schedule "C", Activities Subject to Full Planning Process of the Class
EA (MEA, 2011, Appendix 1 page 1-19). Schedule “C” is included in Appendix B.
There are five phases to a Class EA. Phase 1, identification of the problem (deficiency), was
identified by the proponent and their request for proposal for the completion of the EA. Phase 2,
is the identification of alternative solutions to address the problem by taking into consideration
the existing environment and establish the preferred alternative solution taking into account
public and review agency input. Phase 3 is the examination of alternative methods of
implementing the preferred solution, based upon existing environment, public and review
agency input, anticipated environmental effects and methods of minimizing negative effects and
maximizing positive effects. Phase 4 is the completion of an Environmental Study Report (ESR).
Phase 5 includes the completion of contract drawings and documents, construction; monitoring
construction for adherence to environmental provisions and commitments. Phase 5 will be
completed after the public review of the ESR.

1.4

Proponent and Study Team

The proponent of the undertaking is the Corporation of the Town of Oakville. The project is
being co-ordinated by a steering committee led by Ms. K. Piskorz, P. Eng., of the Town of
Oakville. The steering committee includes Mr. P. Allen, Ms. J. Olbina, and Mr. R. Mistry of the
Town of Oakville.
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Shoreplan Engineering Limited (Shoreplan) is responsible for the completion of the ESR.
Shoreplan's office is located at 20 Holly Street Suite 202, Toronto, Ontario, M4S 3G5. The
principal in charge of the project is Mr. M. Sturm, P. Eng. and Ms. J. Graham, P. Eng is the
Project Manager. Shoreplan was assisted by sub-consultants, Tarandus Associates Limited,
environmental consultants (Tarandus) led by Mr. D Speller; Terraprobe, geotechnical
consultants led by Mr. B. Singh P.Eng; Cunningham McConnell O.L.S led by Mr. B. McConnell;
and Don Naylor Associates landscape architects and led by Mr. D. Naylor.
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Problem Statement

The shoreline along Tannery and Waterworks Parks, between Sixteen Mile Creek and Kerr
Street south of Walker Street, is in poor condition. The Town is considering improvements to the
shoreline as identified in the 2008 Oakville Harbour West Shore Master Plan. The purpose of
this project is to provide shoreline improvements consistent with the Master Plan, including
shore stability, improved access to and along the shoreline, improved park function and an
overall enhancement of the environmental conditions.

2.1

Purpose of the Undertaking

The purpose of the undertaking is to stabilize and rehabilitate Tannery and Waterworks Parks
shoreline to mitigate flooding during storm events and erosion of the land adjacent to Lake
Ontario, and to meet the objectives of the Oakville Harbour West Shore Master Plan for
improved park functions and connectivity.
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Existing Environment

3.1

Physical Site Description

The study area is located south of Walker Street between Sixteen Mile Creek and Kerr Street in
the Town of Oakville. The west side of the site is known as Waterworks Park and the east side
of the site is known as Tannery Park. These parks are located near Oakville’s downtown and
form part of the Waterfront Trail system in Oakville. They are connected to Oakville Harbour
which is a large recreation boating harbour on Sixteen Mile Creek. The primary purpose of the
undertaking is to stabilize and rehabilitate the shoreline of Tannery and Waterworks Parks.
Although the study area encloses both parks, this section provides a detailed physical site
description focused on the existing shoreline conditions and tableland immediately adjacent to
the shore.
The site has approximately 500 metres of Lake Ontario and Sixteen Mile Creek shoreline.
Figure 1.2 shows a site plan of the study area. The shoreline along the site has been divided
into four reaches which have similar shoreline characteristics.
Reach 1 – Tannery Park East is the shoreline along the Tannery Park parking lot from Oakville
Harbour’s West Pier to the west end of the parking lot. Reach 2 – Tannery Park West is the
shoreline extending from the west side of the parking lot to Chisholm Street. Reach 3 – Walker
Street Promenade is the shore extending from Chisholm Street to Wilson Street behind the
private residences on the south side of Walker Street. Reach 4 - Waterworks Park is the shore
extending from Wilson Street to Waterworks Park’s west property limit. The description is based
on site visits carried out for this study. Photos taken during those visits are presented below.
3.1.1

Reach 1 – Tannery Park East

Reach 1 – Tannery Park East extends from the West Pier at the entrance to Oakville Harbour to
the west end of the Tannery Park parking lot. Reach 1 has 90 m of Lake Ontario shoreline along
the south side of the parking lot and along Sixteen Mile Creek. Figure 3.1 shows a detailed site
plan of Reach 1 and Figure 3.2 shows a typical section through the existing shoreline protection.
The parking lot is about 25 m wide and is located at the bottom of a high bank. The bank has a
top elevation of 85.0 m with slopes between 1.7 and 2h:1v. The elevation of the parking lot
varies between 76.8 and 76.3 m. Its lowest elevation is near the West Pier. It is an informal
gravel parking lot. Photo 3.1 shows a view of the parking lot and Oakville Harbour’s entrance
piers. Armour stone is placed along the perimeter of the parking lot to delineate the parking
area. The parking lot is formed from lake filling and accretion. Plans showing the harbour in
1874 show the shoreline at the north end of the West Pier near Walker Street. A plan from 1957
shows the shoreline approximately where it is today. A copy of these plans is included in
Appendix C.
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The shoreline along this reach is protected with concrete rubble mixed with some armour stone.
The rubble has a crest elevation of approximately 76.0 m with slopes varying between 3 and
4h:1v. The elevation at the toe of the slope is approximately 74.0 m. There are large voids
between the concrete rubble. The area between the crest of the rubble and parking lot shows
signs of damage from wave action. Photos 3.2 and 3.3 show views of the shoreline protection.
Overall the protection is informal and in poor condition. The water’s edge is inaccessible over
the rubble material.
The nearshore is exposed bedrock with scattered shingle material and concrete rubble. The
73.5 m contour is approximately 5 to 20 m offshore of the rubble protection.
The Oakville Harbour’s West Pier which forms the east shore of Reach 1 is a steel sheet pile
caisson pier with a concrete cap. The pier extends approximately 37 m lakeward beyond the
Lake Ontario shoreline to the west. The lake bottom elevation at the south end of the pier is
71.5 m. Photo 3.4 shows a view of the west pier. The West Pier is shown on plans of Oakville
Harbour since the late 1800’s. It has been rehabilitated over the years. A new concrete cap and
safety equipment were the most recent repairs to the pier. The pier is used by fishermen and
other park users.
The Waterfront Trail in Tannery Park is accessed at the top of the bank near Walker Street or
from the west end of the parking lot. There is no formal trail through the parking lot or along the
shorelines of Lake Ontario in reach 1.
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Photo 3.1 View of parking lot and Oakville Harbour entrance piers

Photo 3.2 View of shore along reach 1
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Photo 3.3 View of concrete rubble along shoreline in reach 1

Photo 3.4 View of west pier along Sixteen Mile Creek
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Reach 2 –Tannery Park West

Reach 2 – Tannery Park West extends from west side of Tannery Park’s parking lot to the east
end of the revetment in Reach 3. Reach 2 has 148 m of shoreline with a high bank. Figure 3.3
shows a detailed site plan of Reach 2. The crest elevation of the bank varies between 84.0 and
85.0 m and the toe of the bank is approximately 76.0 m. The bank slopes at a 1.7h:1v slope and
is vegetated with trees and shrubs. Photo 3.5 taken in the spring shows a view of the bank.
The Waterfront Trail extends from the west end of the parking lot up to the top of bank. A low
armour stone wall retains the lakeside edge of the trail west of the parking lot. The trail
continues along the top of the bank for 100 m to a set of timber stairs. The timber stairs provide
access to the lower trail behind the residential properties along Walker Street in reach 3. The
shoreline along this reach is for the most part inaccessible.
Armour stone and concrete rubble are randomly placed/scattered along the shoreline. The crest
elevation of the armour stone varies between 76 and 77 m. The armour stone ranges in size
between 2 to 6 tonnes and there are large gaps between the stones. The quantity of armour
stone protecting the shore increases where the trail comes down the bank. Photo 3.6 shows the
armour stone along the east end of the reach. The gaps between the stones are smaller. Trees
are growing along the toe of the bank behind and within the armour stone. The bank above the
armour stone is covered with vegetation. Figure 3.2 shows a typical section through Reach 2.
Overall the armour stone along the shoreline is providing minimal shore protection.
Some shingle beach material and debris have accumulated along the shore at the west end of
the reach adjacent to the armour stone revetment in reach 2. The nearshore slopes from the
armour stone along the shore to the 74 m contour approximately 5 m offshore at the west end to
30 m offshore at the east end of the reach. Some shingle and exposed shale bedrock are visible
offshore.
A sanitary sewer outlet is located approximately 35 m east of the west end of the reach. The
pipe is 400 mm diameter and is protected by a concrete headwall with spillway. Photo 3.7
shows a view of the polyvinyl chloride (PVC) pipe and concrete headwall. Further information
regarding the sanitary sewer outlet is provided in Section 3.8
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Photo 3.5 View of shore along reach 2

Photo 3.6 View of shore protection along east end of reach 2
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Photo 3.7 Overflow sanitary sewer outlet in reach 2
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Reach 3 – Walker Street Promenade

Reach 3 – Walker Street Promenade extends along the shore from the timber stairs at the west
end of Tannery Park west to Waterworks Park. It has 143 m of shoreline. Figure 3.4 shows a
detailed site plan of this reach. A high bank extends along the north side of the park property.
Private residences are situated along the top of the bank. The bank slopes at a 1.7h:1v from
elevation 84.0 m to 78.5 m and the bank is well vegetated. The gravel waterfront trail runs along
the bottom of the slope in the gently sloping grassed area between the toe of the bank and the
crest of the shoreline protection. Photo 3.8 shows a view of the trail and bank.
The access/egress to the Waterfront Trail from the east end of the trail is on a set of timber
stairs that climb the steep bluff at Tannery Park. Photo 3.9 shows a view of the stairs. The trail
continues behind the shore protection to Waterworks Park.
The shoreline protection consists of an armour stone revetment with a crest elevation of 78.0 m.
Photo 3.10 shows of a view of the revetment along reach 2. McConnell Maughan Limited
prepared the design for the shoreline protection in this reach. A copy of the design drawings is
included in Appendix C. The shore protection was installed in 1988 and is approximately 25
years old. The structure consists of 3 to 5 tonne armour stone over a rip rap layer underlain with
geotextile. The drawing shows that the armour stone has a crest elevation of 77.5 m and the rip
rap splash pad extends up to elevation 78.0 m. The revetment protects a stone filled berm that
was constructed along the toe of the original bank. The berm width varies between 10 to 20 m
along the reach. Figure 3.2 shows a typical section through the revetment in reach 3. Overall
the revetment appears to be in good condition. The stones are tightly fit together.
Shingle beach material has accumulated in front of the revetment at the west end of the reach
where the shoreline curves out. Timber and other debris have also accumulated on this narrow
shingle beach. Photo 3.11 shows the narrow shingle beach. The original design drawing’s site
plan shows an “existing shingle beach” along the shoreline prior to the construction of the shore
protection
Two sets of access steps are located along the revetment and provide access to the water’s
edge. Near the steps at the east end of the revetment is a 400 mm diameter corrugated steel
pipe which is a storm sewer outlet. The pipe outlets over the revetment and appears to be in
good condition. Photo 3.12 shows the storm sewer outlet. Section 3.8 provides additional
information regarding the storm sewer outlets in the study area.
The nearshore slopes from the toe of the revetment to the 74 m contour which is located
approximately 5 to 10 m offshore of the structure toe. Shingle and exposed shale bedrock are
visible offshore.
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Photo 3.8 View of trail along Walker Street Promenade

Photo 3.9 View of timber stairs at east end of trail
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Photo 3.10 View of revetment along Reach 3

Photo 3.11 View of narrow shingle beach in reach 3
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Photo 3.12 View of storm sewer outlet in reach 3
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Reach 4 - Waterworks Park

Reach 4 – Waterworks Park is the shoreline south of the Oakville’s Water Purification Plant.
Photos 3.13 and 3.14 show views of Waterworks Park taken near the park entrance at Walker
Street. The tableland gently slopes from elevation 84.5 m at Walker Street to a low bank along
the shoreline that varies between 76.3 m and 76.8 m. The tableland has manicured lawns with
trees. The Waterfront Trail extends from the park entrance down the slope and along the
shoreline. The shoreline is protected with scattered concrete rubble and stone. Shingle size
stone is mixed within the rubble. The nearshore has scattered shingle material overlaying shale
bedrock. The 74.0 m contour is approximately 15 m offshore. Figure 3.5 shows a detailed site
plan of Reach 4. The shore has evidence of erosion and wave overtopping. The bank has areas
of exposed soil and there is shingle and debris along the crest of the bank pushed up by wave
action. Figure 3.2 shows a typical section through the shoreline in this reach.
The shore at the west end of Reach 4 has a crescent shaped bay. The shore is protected with
scattered concrete rubble and stone. Debris such as tree limbs and branches collect along this
shoreline especially at the east end of the reach. Photo 3.15 shows the accumulated timbers
along the shoreline. A low concrete wall is located at the centre of the crescent shoreline. The
concrete wall is the head wall for a 1.2 m (48”) overflow drain for the Oakville Water Purification
Plant (OWPP). The area in front of the wall is overgrown with vegetation and no outlet in the
wall was observed. Photo 3.16 shows a view of the wall. The OWPP water intake extends
offshore in the vicinity of the wall. Further information regarding the water mains is provided in
Section 3.9.
A 17 m long piece of concrete rubble or concrete beam extends west from the west end of the
east bay parallel to the shore. Photo 3.17 shows the beam in the water. Further to the west the
shoreline curves back to a storm sewer outlet (see Photo 3.18). The outlet is approximately 20
m east of the west property line and 16.5 m north of the shoreline (see Photo 3.19). The outlet is
a concrete box with openings on three sides. The storm sewer outlet is 0.9 m (36”) diameter
(see Section 3.9). The channel between the outlet and the shore is lined with scattered concrete
rubble and debris.
The adjacent property to the west has a stacked armour stone wall along the property line which
is shown in Photo 3.20. The wall is approximately 67 m long and extends from the shoreline to
the north side of the Water Purification Plant yard. The tableland elevation in the park adjacent
to the wall varies from 76.7 m near the shoreline. The crest elevation of the armour stone wall is
approximately 78.7 m. The wall has large slabs of cut armour stone that overlap one another
with gaps between the stones.
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Photo 3.13 View of Waterworks Park

Photo 3.14 View of Waterworks Park
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Photo 3.15 View of timbers along shore

Photo 3.16 Concrete wall
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Photo 3.17 View of concrete beam in nearshore

Photo 3.18 View of shoreline at storm sewer outlet
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Photo 3.19 View of storm sewer outfall

Photo 3.20 View of adjacent shore protection at west property limit
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Social-Economic and Cultural Environment
Existing Land Use and Designations

The site is a public park that serves both local and regional functions. The unique feature of this
open space is its location along the shore of Lake Ontario in close proximity to the Old Oakville
downtown core. It is important to local residents who have chosen to live near the lake as well
as other residents of the town, where this open space provides an opportunity to view the lake.
The Town of Oakville Official Plan (OP), (Livable Oakville Plan Town of Oakville Official Plan
2009 Office Consolidation September 7, 2012), identifies the site as Waterfront Open Space.
The OP generally describes Waterfront Open Space including “lands in public and private
ownership that provide environmental protection of the Lake Ontario Shoreline. The public
portion of these lands may also provide recreational opportunities.” (OP, 2012, p. D-27). The OP
also states that “The Town may develop public lands designated Waterfront Open Space for
purposes of achieving a continuous waterfront open space system along Lake Ontario” (OP,
2012, p. D-28).
The adjacent properties are identified as medium density residential. The site is within the Old
Oakville Community which includes historic homes which at one time formed most of the
original Oakville settlement. It also includes the major commercial hub of the Town centred on
Lakeshore Road. Figure 3.6 presents a map of the land use designations near the study site.
The site is within Conservation Halton’s (CH) Oakville West Urban Creeks watershed boundary.
CH regulates areas that are affected by flooding and erosion hazards, wetlands and other
hazardous lands and land adjacent to these features/functions. CH’s regulation is Ontario
Regulation 162/06. The study site is within CH’s regulated area.

3.2.2

Property Ownership

A topographic survey of the site was carried out as part of the Oakville Harbour West Shore
Master Plan project by J.H. Gelbloom Surveying Limited on December 7, 2007 with additional
survey data completed on January 29, 2008 (Project No. 07-103). A copy of the topographic
survey is included in Appendix C.
The topographic survey provides all the registered plans for the parks and adjacent properties.
Two of the reaches, reach 3 – Walker Street Promenade and reach 4 – Waterworks Park, show
portions of the property limits that are currently underwater.
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Subsurface Conditions

A geotechnical slope stability investigation for the study site was conducted by Terraprobe
(2014). Four boreholes, extending 4.5 m to 12.0 m below the existing ground surface, were
advanced two of the boreholes were located at the top of the slope in Tannery Park East and
Tannery Park West. The remaining two boreholes were located at the top and bottom of the
slope at the headland between Tannery Park West and Walker Street Promenade. Generally,
the boreholes encountered a surficial layer of topsoil underlain by a zone of earth fill which in
turn was underlain by undisturbed native soil deposit extending to the full depth of investigation.
The composition of earth fill materials across the site varied from clayey silt, some sand to
sandy with trace amounts of gravel; to sand, some silt to silty with trace amounts of gravel and
clay. Shale fragments and auger refusal was encountered in all boreholes at varying depths.
Bedrock was inferred at elevation 73.8 m in Borehole 1, 75.5 m in Borehole 2, 76.0 m in
Borehole 3, and 73.8 m in Borehole 4.
Slope stability was analyzed for three cross-sections with average slope inclinations varying
between 1.5h:1v and 2h:1v. The factors of safety for the sections varied from 1.31 to 1.40 for
normal conditions and from 1.21 to 1.27 for elevated ground water conditions. This is within the
MNR acceptable range for “Light” land use. To protect the safety of trail users from potential
surficial soil slumping and/or potential tree/debris falls, Terraprobe recommends that the trail be
offset a minimum of 3 m from the slope crest and toe.
The full report is appended to this report in Appendix E.

3.4
3.4.1

Coastal Environment
Bathymetry

Bathymetry at the study site was obtained from surveys conducted by the Canadian
Hydrographic Survey (CHS) and a nearshore sounding survey carried out by Shoreplan in
preparation of this EA. The nearshore sounding survey extended from west of Tannery Park to
Lakeside Park east of Sixteen Mile Creek. The survey extended approximately 600 m offshore
of the site. The survey was completed August 9, 2013. A Lowrance HDS5 echosounder and
GeoExplorer 2005 Series GPS unit were used for the survey. The soundings were referenced to
the water level on the day of the survey. The water level gauge at Burlington was used to
determine the water level at the site. The average water level on August 9, 2013 was 75.05.
Figure 1.2 shows the site bathymetry based on the combined sounding surveys.
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Water Levels

Water levels on Lake Ontario fluctuate on a short term, seasonal or long term basis. Briefly,
seasonal fluctuations reflect the annual hydrologic cycle which is characterized by higher net
basin supplies during the spring and early part of summer and lower supplies during the
remainder of the year. Figure 3.7 is a hydrograph for Lake Ontario showing recent and longterm mean monthly water levels with respect to chart datum, which is 74.2 m above
International Great Lakes Datum (IGLD) 1985. It can be seen from Figure 3.7 that water levels
generally peak in the summer and the lowest water levels generally occur in the winter. The
average summer water level is approximately 0.8 m above chart datum, or elevation 75.0 m
IGLD. Although water levels below chart datum are rare, the lowest monthly mean on record is
approximately 0.4 m below chart datum or 73.8 m. Chart datum is commonly considered to
represent the low water level elevation on Lake Ontario.
A water level analysis was completed by the Ontario Ministry of Natural Resources (MNR,
1989). At Oakville (reach O-4), the 100 year peak instantaneous water level is 75.91 m IGLD
and the 100 year wind setup is 0.81 m. The highest annual monthly water level on Lake Ontario
with a return period of 100 years is 75.5 m IGLD.
The datum currently used for Lake Ontario is the International Great Lakes Datum (IGLD), 1985.
To convert IGLD 1985 datum to Geodetic Datum in the Oakville area, 0.08 metres must be
added to the IGLD 1985 elevation.
Figure 3.7 Lake Ontario Hydrograph
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Wave Analysis

A 40-year wave hindcast was carried out using Toronto Island wind data to produce deep water
wave conditions offshore of the site. Wind data recorded from January 1, 1973 to December 31,
2012 was used to produce hourly estimates of the deep-water significant wave height, peak
wave period and mean wave direction. Wind data prior to 1973 was not used due to the
relatively high occurrence of missing data.
The deep-water wave climate offshore of Oakville has a bi-nodal distribution of the total wave
power with a dominant easterly peak and weaker secondary peak coming from the southwest.
Figure 3.8 shows the directional distribution of the total offshore wave power as well as the
highest wave heights from the 40-year hindcast. Approximately 80% of the total power comes
from the east and 20% comes from the southwest.
Figure 3.9 presents wave height and period exceedance curves which show the percentage of
time a given wave height or period is exceeded. Figure 3.10 shows the annual variation of the
total offshore wave power from the 40-year hindcast. Figure 3.11 also shows wave power
variation throughout the year by presenting the minimum, average and maximum monthly wave
power values from the hindcast. Figure 3.12 shows the results of a peak-over-threshold extreme
value analysis of wave heights from significant storm events. Shoreline protection is designed
for the 100-year return period wave condition occurring at the 100-year water level. The deepwater design wave has a significant wave height of 5.7 metres a peak wave period of 10
seconds, and comes from an easterly direction.
Nearshore design wave conditions were determined by transferring the offshore design wave in
to the site using the CMS-Wave numerical model developed by the U.S. Army Corps of
Engineers. CMS-Wave is a two-dimensional spectral wave model with energy dissipation and
diffraction terms. It simulates a steady-state spectral transformation of directional random waves
co-existing with ambient currents in the coastal zone. It includes features such as wave
generation, wave reflection, wave diffraction, and bottom frictional dissipation. Bathymetry in the
wave model was developed by combining data from a Shoreplan survey in front of the site with
data obtained from surveys conducted by the Canadian Hydrographic Service.
Figure 3.13 shows a wave height contour and vector plot for the 100-year wave at the 100-year
water level (75.9m GSC, as determined by MNR, 1989). The coloured shading shows the
nearshore wave heights and the arrows show the wave propagation direction.
Wave climates were produced at a number of nearshore locations by transferring a large
number of representative offshore wave conditions and using the results of those
transformations to interpolate nearshore waves for each wave in the 40-year hindcast. This
allows the generation of 40-year wave climates at any location within the model grid. Those
wave climates were subjected to statistical analyses similar to those used to produce the deep
water wave statistic plots shown in Figures 3.8 to 3.11. Figure 3.14 shows the net nearshore
wave energy directors from five nearshore wave data sets.
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Figure 3.8 Wave Height and Wave Power Directional Distributions

Figure 3.9 Wave Height and Period Exceedance Curves
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Figure 3.10 Annual Wave Power Distributions

Figure 3.11 Monthly Wave Power Distributions

Figure 3.12 Results from Storm Wave Height Extreme Value Analysis
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Figure 3.13 Design (100-Year) Nearshore Wave Height Contours and Vectors
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Figure 3.14 Nearshore Net Wave Energy Vectors
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Recession Rates

In general Oakville’s Lake Ontario shoreline is subject to erosion or the loss of land due to
natural processes. The recession rate is the rate at which a shoreline erodes and is determined
by comparing shoreline positions overtime. Two sources of recession rate information were
reviewed as part of this work. The Coastal Zone Atlas (MNR 1975) provides recession and
accretion rate histograms for the Great Lakes. The histograms are based on photointerpretation and other available information to determine erosion rates. Tannery and
Waterworks Park is located approximately 1.25 km west of station O-55. Data obtained
photogrammatically showed no erosion. Station O-57 which is 3.8 km east of the site showed a
recession rate of 0.12 m/year between 1955 and 1973.
The International Joint Commission (IJC), in preparing a Flood and Erosion Prediction System,
required recession rate data as input to the model. Christian J Steward Consulting (CSC)
prepared a report for IJC titled “Development of a Kilometre-by-Kilometre Lake Ontario – St.
Lawrence River Historic Recession Rate Database” (CSC 2002). Recession rates for the
Burlington and Oakville shorelines were calculated using Boyd (1981) erosion monitoring
stations data. CSC identified the historic average annual recession rates in the vicinity of
Tannery and Waterworks Parks as “no erosion” (p.22, CSC 2002).
The shoreline along Tannery and Waterworks Parks shows signs of erosion, such as areas of
exposed soil, where there is no or minimal shoreline protection. The Great Lake – St. Lawrence
River System and Large Inland Lakes Technical Guides (MNR, 2001) provides a default
recession rate of 0.3 m per year to account for uncertainties associated with calculating or not
knowing the local recession rates. Conservation Halton (CH) uses a 0.3 m per year recession
rate as the default recession rate for the shoreline CH regulates.
3.4.5

Sediment Transport

Sediment transport in the area can be described in terms of potential transport and actual
transport. Potential transport refers to the amount of sediment that waves can transport,
assuming a limitless supply of sediment. Actual transport refers to the amount transported in
areas where supply of sediment is less than can be transported by wave action. The nearshore
is shale bedrock and most of the updrift shoreline is protected. Actual transport applies at this
site. The net sediment transport direction based on our observations at the site is from east to
west toward Burlington Beach.
There are two types of beaches: sand and shingle. Sand beaches have material up to 2 mm
diameter. No sand beaches are observed in the vicinity of the study area. Shingle beaches have
larger diameter material. Shingle beach material is generated from the erosion of the shale
bedrock and other stone or concrete material along the shore. This size material is less mobile
than silt and sand and typically moves in close proximity to the shoreline. Deposits of shingle
beach material are found at numerous locations along this part of Lake Ontario. The most
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notable shingle beach near the study area is located at Lakeside Park which is east of Oakville
Harbours East Pier. The shingle beach material is retained at Lakeside Park by the East Pier. A
narrow deposit of shingle was noted at the west end of reach 3 where the shoreline curves out
to a point.
Sixteen Mile Creek is a source of sand material into Lake Ontario. During peak flows on the
creek sediment plumes extend out into Lake Ontario. Photo 3.1 shows a view of a sediment
plume. The fine sediment is carried both offshore and alongshore. No accumulation of sand
material is noted along the shoreline in the study area.

3.5

Terrestrial Habitat

Riparian habitat in the shoreline study area of Tannery Park is a mixture of formal landscaping
and areas which have been colonized by native and exotic trees and shrubs. Trees along the
shoreline in the footprint of the proposed works include white birch, poplar, willow, sugar maple,
white ash, and eastern white cedar. The understory and ground layer in wooded areas along the
shoreline is generally sparse, but in the more open riparian areas includes wild grape, common
goldenrod, aster, turf grasses, Queen Anne’s lace, burdock, dandelion, timothy, wild mustard,
and scotch thistle. All vascular plants observed in the project footprint are listed in Appendix K.
Tannery Park, particularly the shoreline area, has been significantly affected by historical
anthropogenic activities. This has resulted in the presence of vegetation associated with
landscaping, formal and informal pathways and walkways, and some exotic and/or invasive
vegetation species. Because of this and the relatively small size of the vegetation-community
units (i.e. <0.5 ha) in the footprint of the proposed works, the use of Ecological Land
Classification (ELC) methods are not considered appropriate. This notwithstanding, the
shoreline study area has characteristics of Calcareous Rock/Bedrock Shrub Shoreline Ecosite
(SHSR1) and Calcareous Rock/Bedrock Treed Shoreline Ecosite (SHT).
The shoreline area of Tannery Park and elsewhere along Lake Ontario is important to migrating
birds, particularly for food provided by the invertebrates associated with evergreens such as
cedar trees and other vegetation. The vicinity of Tannery Park has also been identified by
BirdLife International as an “Important Bird Area (IBA) because of the congregations of
waterfowl which typically occur there in late winter and early spring. Common bird species can
also be expected to nest in the trees along the shoreline and in the more upland areas of the
park.
Mink and beaver have been observed along the shoreline of Tannery Park (M, Sturm, personal
communications, 2014). The study area is also no doubt used by mammals typical of such an
urban setting, such as fox, raccoon, squirrels, voles, etc. Monarch butterflies are also known to
migrate along the shoreline.

42

Tannery and Waterworks Parks Shoreline Improvements
Town of Oakville

3.6

Environmental Study Report
Shoreplan File 13-1918

Aquatic Habitat

The near-shore habitat along the Tannery Park and Waterworks Park shoreline consists of
scattered cobble, boulders, and sand. No aquatic macrophytes exist in the shallow waters at
this location, and none would be expected because of the high-energy nature of the open-coast
environment. Offshore, the substrates are dominated by scattered boulders over bedrock
Epilithic algae - mostly Chladophora - was observed growing on some surfaces. The boulders in
the near-shore and offshore would provide some structural habitat for fish, although little else in
the way of cover, niche spaces, or other such habitat was noted.
Based on observations of aquatic habitat characteristics in the waters adjacent to Tannery and
Waterworks Parks, ecological functions of the waters along this site would include providing
spawning and nursery habitat for some cyprinids and benthic fish such as sculpins. Larval white
sucker, rainbow smelt, and alewife have also been observed in the near-shore waters in the
vicinity of this site. Larger fish, including sport fish, would probably also be expected to forage in
the shallow waters from time to time, although no spawning habitat or other significant habitat
for such fish exists at this location. Sixteen Mile Creek to the east of the study area provides a
migratory corridor for trout and salmon.

3.7

Species At Risk

The Ontario Ministry of Natural Resources (MNR) was contacted for information about Species
At Risk in the vicinity of the study area. The ministry confirmed that there are no records of SAR
nearby, although it should be noted that a Conservation Halton representative has reported the
sighting of a map turtle in nearby Sixteen Mile Creek (Leslie Matich, personal communications,
2014). MNR also indicated that there are no designated features such as Provincially Significant
Wetlands (PSWs), Areas of Natural or Scientific Interest (ANSIs) near the study site. Appendix J
provides copies of the communications with agencies during the preparation of this EA.

3.8

Tree Inventory

Don Naylor & Associates Ltd. (Naylor) prepared a tree inventory preservation report as part of
the EA. The report provides an inventory of the existing trees on site and covers the current
state of the tree conditions (health, structure & future & current risk). The inventory includes
trees that are recommended for removal based only on their current health status. Design
related tree preservation & removal requirements will occur in the future during the detailed
design phase.
The site inventory was completed in mid October, 2013. The report includes the assessment of
two hundred and fifteen trees. The report notes trees to be removed based on the existing tree
health. Twenty-one trees were identified to be removed. General tree maintenance
recommendations and future construction recommendation are also provided. A copy of the
report prepared by Naylor is included in Appendix F.
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Other Site Features
Oakville Water Purification Plant

The Halton Region’s Oakville Water Purification Plant (OPWW) is located at the northwest side
of Waterworks Park. Oakville’s water intake extends out into Lake Ontario at the east end of
Reach 4. Figure 3.15 shows the location of the intakes. The water intake extends approximately
860 m from shore. The intake elevation is approximately 66.5 m. The lake bottom elevation near
the intake is approximately 64.0 m. The Halton Region is initiating a study for the extension of
the intake further offshore. Details of the work are not available at this time. Drawings showing
details of OWPP including the existing water intakes are provided in Appendix G. The drawings
also show details of the 0.9 m (36”) diameter storm sewer and 1.2 m (48”) diameter overflow
drain located in Reach 4 Waterworks Park which were previously noted in Section 3.1.4.
The Halton Region Source Protection Area Assessment Report prepared by Halton-Hamilton
Source Protection (HHSP, 2012) shows that the study site is located within Intake Protection
Zone (IPZ) 1 and 2. Figure 3.16 from HHSP’s report shows the zones. IPZ -1 is a circle with a 1
km radius around the intake. It is shown as the red area on the figure. It is the closest area to
the intake and the most vulnerable to contamination. Oakville’s intake is located less than 1 km
offshore therefore this circle intersects land. The landward extent of IPZ-1 is the CH’s regulatory
limit or 120 m whichever is greater. Each intake is assigned a vulnerability value of 10 and
factored (0.5 to 0.7) based on the perceived risk to the intake water. Oakville’s intake was
assigned a vulnerability score of 6 because the distance offshore is moderate; its depth below
water is moderate; and the location has increased turbidity during storm events.
IPZ-2 (orange area) is delineated using a combination of hydrodynamic modelling within the
lake and the calculation of time of travel within in-land pathways that discharge near the lake
intakes. HHSP provides details of the modelling used to delineate IPZ-2 area. The IPZ-2
extends approximately 14 km along the shoreline from approximately Southdown Road in
Mississauga to Bronte Road in Oakville. Each area is assigned a vulnerable factor between 7, 8
or 9 based on land characteristics and a vulnerability factor based on the same indicators as
IPZ-1 and ranges between 0.5 and 0.7. Oakville, Burloak and Burlington intakes IPZ-2 areas
were assigned a factor of 8 because the areas are highly developed and have a high
percentage of urban runoff. Oakville’s vulnerability factor is 0.6 for a score of 4.8.
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Note: The overflow terminates at the shoreline. The east and west water intakes are
concrete. The locations of the three water pipes on the drawing are approximate only. (The
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Sanitary Pump Station and Storm Sewers

A sanitary pump station is located at the west end of Tannery Park. An overflow sanitary sewer
located in reach 3 outlets at the shoreline. Figure 3.15 shows the location of the sanitary sewer
located in reach 3. If an overflow should occur at the station, sewage is outlet at the shoreline
which is a potential health hazard. Photo 3.7 shows a view of the outlet. A drawing with details
of the sanitary sewer overflow is provided in Appendix G.
Two storm sewer outlets are located in the study area. Figure 3.16 shows the location of the
storm sewer outlets. Photo 3.12 and 3.18 show the storm sewer outlets. The first is located in
Reach 3 and is a 400 mm diameter CSP pipe which extends approximately 1 m beyond the face
of the armour stone revetment and has an invert elevation of 76.0 m. Details of its construction
are provided in Appendix D.
The second storm sewer outlet is at the west end of reach 4 and has a 900 mm diameter pipe.
The outlet at the shoreline is a concrete box culvert. Detail of the storm sewer outlet is not
available to us at this time.
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Evaluation Criteria

The alternative methods for carrying out the undertaking were evaluated through a “net effects
analysis” in consultation with agencies and the public. A “net effects analysis” approach to
evaluating the alternatives consists of the following steps:


Development of appropriate evaluation criteria and indicators based on the purpose of
the undertaking, existing environmental conditions, range of alternatives being
considered, and type and scale of potential effects and their relative significance;



Application of the evaluation criteria and indicators to each alternative in order to identify
the potential effects on the environment;



Development of appropriate avoidance/ mitigation/ compensation/ enhancement
measures based on current procedures, historical performance, and existing
environmental conditions; and



Application of avoidance/ mitigation/ compensation/ enhancement measures to identified
potential effects in order to identify net effects on the environment.

A detailed evaluation was completed to compare the advantages and disadvantages of each
alternative based on five principal evaluation criteria groups:






Natural Environment,
Socio-cultural Environment,
Economic Environment,
Physical Environment, and
Technical and Engineering.

Criteria were developed under each group to compare the alternatives. The evaluation criteria
and indicators were initially developed by the project team and were further refined and
amended as necessary in consultation with agencies and the public during the EA process. The
following provides a description of the evaluation criteria, indicators, rationale and measures for
determining the potential effect used to evaluate the alternatives. Table 4.1 summarizes this
information.
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Table 4.1 Preliminary Evaluation Criteria and Rationale for Alternatives
Criteria

Rationale

Natural Environment
Aquatic Habitat

Alternatives that improve the quantity and quality of aquatic habitat are
preferred.

Habitat Linkages

Alternatives that improve habitat linkages are preferred.

Terrestrial Habitat

Alternatives that improve the quantity and quality of terrestrial habitat are
preferred.

Vegetation

Alternatives that minimize tree and vegetation removal or preserve
vegetation are preferred.

Water Quality

Alternatives that improve or minimize effects on water quality are preferred.

Socio-cultural Environment
Planning and Strategy
Initiatives

Alternatives that advance the objectives of Town studies and the Provincial
Policy Statement are preferred.

Public Access to the
Waterfront and Trail
System

Alternatives that provide new opportunities for public access to the
waterfront and improve accessibility and safety of the trail system are
preferred.

Aesthetics

Alternatives that provide a positive change to the aesthetics of shoreline are
preferred.

Views and Vistas

Alternatives that maintain or improve views and vistas of the Lake Ontario
and Oakville Harbour are preferred.

Park Amenities

Alternatives that can improve park amenities are preferred.

Adjacent Properties

Alternatives that can minimize impacts on adjacent properties are preferred.

Economic Environment
Capital and
Maintenance Costs

Alternatives with the least relative capital and maintenance costs are
preferred.

Life Cycle

Alternatives with long life cycles are preferred.

Physical Environment
Erosion Protection

Alternatives that provide stable slopes and reduce erosion are preferred.

Littoral drift

Alternatives that minimize effects on littoral drift are preferred.

Other Coastal
Processes

Alternatives that reduce wave reflection are preferred.

Water Circulation

Alternatives that minimize effects on water circulation are preferred.

Surface drainage

Alternatives that improve or do not alter surface drainage are preferred.

Technical and Engineering
Land and Water Lot
Requirement

Alternatives that can meet project objectives with minimal land and water lot
area are preferred.

Agency Acceptance

Alternatives that have the potential to be approved under regulating Acts and
permits from local, regional and/or federal government are required.

Design

Alternatives that are standard designs are preferred.

Constructability

Alternatives that meet the objectives of the project with the least difficulty are
preferred.
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Natural Environment

The following five criteria were identified to evaluate the potential effects of each alternative on
the natural environment:






Aquatic habitat;
Habitat linkages;
Terrestrial habitat;
Vegetation; and
Water Quality.

Good quality aquatic and terrestrial habitat is important for a healthy and diverse ecosystem.
The quantity and quality of potentially affected habitat, i.e. losses and gains, will be measured in
area for each alternative. It is preferable to increase the quality and quantity of habitat.
The 75.3 m contour, which represents the ordinary high water mark on Lake Ontario, will be
used as an indicator of the quantity of lost or gained fish habitat associated with the footprint of
the shoreline protection structure. The change in the contour location will be evaluated in terms
of area for each alternative. It is preferable to gain area below 75.3 m. The impact on quality of
aquatic habitat will be evaluated by the loss or creation of, for example, niche spaces, edge and
shelter. Alternatives which improve habitat diversity or quality are preferred.
Habitat linkages between terrestrial and aquatic habitats are important to provide access to the
water for the mammal community. Vegetation adjacent to the shoreline provides shelter and
shade and is preferred. Gently sloped structures facilitate access to the water and are preferred.
The width of the vegetated corridor and slope of shore structure along the waterfront will be
used as indicators of habitat linkages.
The terrestrial habitat alterations, i.e. losses, and gains will also be measured. It is preferable to
increase the quantity of terrestrial habitat. The quantity of terrestrial habitat will be evaluated
using the net planted or vegetated area. The quality of the terrestrial habitat lost or gained will
be determined by the type of planting for each area. The area in Tannery Park West, between
the trail and the extent of infill, will be considered to be a naturalized area with native species.
Planting areas between the proposed protection structure, trail and parking lot will be
considered to be passive green space. Naturalized areas vegetated with native species are
preferred over passive green space.
Alternatives that minimize tree and vegetation removal are preferred. The amount of anticipated
vegetation loss will be evaluated using the area below the proposed infill elevation.
Land-use changes adjacent to the shoreline may result in changes to the local nearshore water
quality as a result of surface water run-off. Increasing parking capacity could increase the
amount of grit, fuels and other contaminants depending on the parking lot design and storm
water management. In addition, lawns and garden areas could increase nutrient loading and
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algae growth on the shoreline from plant fertilization and Canadian Geese feces. Changes in
the nutrient loading and contaminant levels will be estimated qualitatively using the area of
paved parking and green space between the parking area and shoreline as indicators.
Alternatives that improve water quality are preferred.

4.2

Socio-cultural Environment

The following six criteria were identified to evaluate the potential effects on the socio-cultural
environment:
 Planning and strategy initiatives;
 Public access to the waterfront and trail system;
 Aesthetics;
 Views and vistas;
 Park amenities; and
 Adjacent properties.
The preferred alternative must support and advance the Oakville Harbour West Shore Master
Plan which identified the need for the undertaking. The Master Plan report states that “Within
the scope of the four parks, the shoreline of Lake Ontario is highlighted to provide the best
opportunity to get close to the water’s edge allowing for opportunities to create habitat, and
diversity in edge character and amenities.” A waterfront trail system, green spaces, increased
parking capacity and increased accessibility are among the features proposed in the master
plan. Alternatives will be qualitatively evaluated on the extent to which they provide features
consistent with the Master Plan.
The Provincial Policy Statement (PPS) provides “policy direction of provincial interest related to
land use planning and development.” (MMA 2014, p.1). The PPS promotes “planning and
providing a full range and equitable distribution of publicly-accessible built and natural settings
for recreation, including facilities, parklands, public spaces, open space areas, trails and
linkages, and, where practical, water-based resources” (MMA 2014, Policy 1.5.1). Alternatives
that advance the PPS are preferred.
The PPS states that “Healthy active communities should be promoted by providing opportunities
for public access to shorelines” (PPS 2014, Policy 1.5.1). Alternatives that provide new
opportunities for public access to the waterfront and increase accessibility along the waterfront
are desired. The Town of Oakville along with many other municipalities is a strong proponent of
a virtually continuous trail along Lake Ontario shoreline. Tannery and Waterworks Parks provide
an off-road paved trail within Oakville. Due to the change in elevations across the study area,
the shoreline and trail system are not accessible to all persons; the trail connection between
Tannery Park and Walker Street Promenade includes a walking trail with a grade steeper than
8% and two flights of stairs separated by a small landing. Alternatives that improve accessibility
and safety of the trail system are preferred. An important design criterion is to provide a flatter
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slope multi-use waterfront trail system with multiple access points and connections between the
parks.
One of the objectives of this undertaking is to improve the overall appearance of the shoreline in
the study area. Potential effects on the aesthetics of the shoreline will be evaluated qualitatively
for each alternative. Important considerations include the creation or loss of green space and
the diversity of edge character. The possibility of debris or algae collection on the shoreline will
also be considered.
The Master Plan concept plan was designed to provide “a place for those who wish to meander,
sit and contemplate one of the most spectacular views along Sixteen Mile Creek/Oakville
Harbour and Lake Ontario” (JGA, 2008 p 5). Currently, park users view Lake Ontario from the
Tannery Park East parking lot while in their vehicles and from the West Pier. Alternatives will be
quantitatively evaluated using the number of formal viewpoints they provide and qualitatively
evaluated for the waterfront trails and connections between viewpoints. Alternatives that
maintain the present views and improve views and vistas are preferred.
Tannery and Waterworks Parks are passive parks with trail systems and parking areas.
Currently, parking in the study area includes the parking area in Tannery Park East, a small
parking area at the west end of Waterworks Park and street parking along Walker Street. From
Walker Street, there is a steep descent to Tannery Park East and the waterfront. One of the
proposed features of the Master Plan is a reconfigured parking lot area within Tannery Park.
The existing amenities provide approximately 61 informal parking spaces and boat storage
during winter months. The current parking lot is unpaved and parking spaces unlined. The Town
of Oakville has expressed a desire to improve the parking lot infrastructure so that parking
efficiency can be maximized, while still allowing for safe and efficient movement of boat trailers,
cradles and other large equipment required during the annual harbour operations. Alternatives
that improve the parking lot function and increase parking capacity are preferred.
Alternatives which minimize impacts on adjacent properties are preferred. Both the short term
impacts during construction and long term impacts after construction completion will be
considered. Alternatives which have no net impact or a positive net impact are preferred.

4.3

Economic Environment

The following two criteria were identified to evaluate the potential effects on the economic
environment:
 Capital and maintenance costs; and
 Life cycle.
The capital costs for the construction of the shoreline protection of each alternative will be
estimated based on recent similar projects in Southern Ontario. The capital costs will include
costs associated with the construction of the shoreline protection and any infilling required. The
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capital costs will not include the construction of any park amenities, trails or landscaping. The
capital costs will not include allowances for mobilization or demobilization, taxes or contingency.
The cost of acquiring crown land is not included in the estimates. It has been the Town’s
experience at similar sites that the Crown Land acquisition cost has been a minor project cost
which could be included as part of the contingency allowance. Typically at concept design the
contingency is 20% of the capital cost estimate. Maintenance costs will be estimated as a
percentage of the capital costs. Maintenance for revetments, groynes and armour stone walls
typically encompasses the replacement of damage or cracked armour stones. Beach
maintenance includes the removal of accumulated debris. Maintenance costs add to the annual
burden of those responsible for the maintenance and repairs. Alternatives with the lowest cost
are preferred.
All shoreline protection has a finite life and will require maintenance during its life time. The life
expectancy of structures is based on the structural components and experience with similar
structures in Southern Ontario. Estimates of life expectancy will be provided for each alternative.
Alternatives with a long life are preferred.

4.4

Physical Environment

The following five criteria were identified to evaluate the potential effects on the physical
environment:






Erosion protection;
Littoral drift;
Other coastal processes;
Water circulation; and
Surface drainage;

One of the purposes of the undertaking is to stabilize the shorelines of Tannery and Waterworks
Parks. Portions of the park’s shorelines are currently subject to erosion and flooding during
storm events at high water levels. Reducing erosion and improving slope stability of the
backshore slopes will be used as a design criterion. Preference will be given to alternatives
which improve slope stability and reduce erosion.
Potential impacts on littoral drift will be evaluated by reviewing the existing littoral drift system
and function of the system with various alternatives. Structures landward of the entrance piers
to Oakville Harbour are not expected to affect littoral drift. Changes to the shoreline position and
alignment could result in changes to local existing littoral deposits in the study area. The effects
on littoral drift will be qualitatively evaluated using the extent of the changes in shoreline position
and alignment.
The “other coastal processes” criterion will evaluate potential changes to wave reflection by the
shoreline protection structure. Changes to wave reflection will be evaluated according to the
slope of the shoreline protection structure and the proximity of the structure to the harbour
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entrance. Steeper slopes increase wave reflection while flatter slopes reduce wave reflection.
Alternatives that reduce wave reflection are preferred.
The study area is located within IPZ 1 of the Oakville water intake. The water from OWPP’s
intake has increased turbidity during storm events. This is likely a result of the increased
sediment washed into Sixteen Mile Creek and carried as suspended load out into Lake Ontario.
Physical characteristics of the shoreline adjacent to the discharge point may affect the mixing
and circulation of the sediment laden river flow in the Lake. Alternatives which do not alter water
circulation are preferred. The possible circulation changes from each alternative will be
qualitatively evaluated using the change in shoreline position and alignment.
Alternatives that improve or do not alter surface drainage are preferred. Surface water drainage
can be improved by end point treatment or discharge over filter materials. Changes to the
amount of green space may increase infiltration and reduce surface drainage.
Existing sanitary and storm sewer outlets are identified on the site plan. Alternatives which avoid
and do not interfere with these structures are preferred.

4.5

Technical and Engineering

The following four criteria were identified to evaluate the technical and engineering aspects of
the proposed undertaking:





Land and water lot requirements;
Agency approvability;
Design, and
Constructability.

The Town of Oakville owns the property associated with Tannery and Waterworks Parks. The
Town does not own the lakebed in front of these parks. Shore protection alternatives that
occupy the lake bed not owned by the Town will require acquisition, either by lease or purchase
of Crown land. Alternatives that minimize water lot acquisition are preferred. Water lot
requirements will be estimated using the area between the existing waterline and the toe of the
proposed structure. The water lot area will be used to quantitatively evaluate the alternatives.
The proposed undertaking will require approval under the Regulating Acts and permits from
local, regional, provincial and/or federal governments. The alternatives will be reviewed and
ranked according to their ability to be approved. Only alternatives with the potential for approval
will be considered.
The design complexity of the alternative will be considered. Alternatives that follow standard
desk top and numerical solutions are preferred. Alternatives that require complex numerical or
physical modeling are less desirable.
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The constructability of an alternative will also be evaluated. The method and difficulty of
construction will be reviewed for each alternative. For example, structures that are built offshore
are more challenging to construct when compared to onshore structure. Each alternative will be
evaluated based on previous experience with similar shoreline construction. Preference will be
given to alternatives that meet the objective of the project with the least difficulty.
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Alternative Solutions

The purpose of this undertaking described in Section 2.1 is to stabilize and rehabilitate Tannery
and Waterworks Parks shorelines to mitigate flooding during storm events and erosion of the
land adjacent to Lake Ontario, and to meet the objectives of the Oakville Harbour West Shore
Master Plan for improved park functions and connectivity.
Three basic alternative solutions for achieving this purpose are available. These include:




Do nothing
Provide alternative site
Provide shoreline protection

The “Do Nothing” alternative solution does not meet the purpose of the undertaking. The
existing shore protection in Tannery Park East and West (reaches 1 and 2) is informal and in
poor condition. In Waterworks Park (reach 4) the bank has areas of exposed soil. In these three
reaches, there is evidence of waves overtopping the structures. These reaches are subject to
erosion and flooding. The shorelines along Tannery and Waterworks parks would remain
unprotected and continue to be susceptible to shoreline hazards such as erosion and flooding
during storms at high lake levels. Reach 3 – Walker Street Promenade has shoreline protection
that is in good condition. The Do Nothing alternative solution would result in no change to this
reach of shoreline.
The “Do Nothing” alternative solution does not meet the objectives of the Oakville Harbour
Master Plan “to provide the best opportunity to get close to the water’s edge allowing for
opportunities to create habitat, and diversity in edge character and amenities”. It does not
provide new opportunities to enhance views of Lake Ontario nor create a vibrant urban park with
waterfront access. The water’s edge along Tannery Park East and West is inaccessible to
public. The existing steps in the revetment in reach 3 provide public access to the water’s edge.
The public can access the water’s edge in reach 4 over the low bank and scattered concrete
rubble in the nearshore. In Tannery Park East, the lake is most easily viewed is from the parking
lot. During the summer months, no views of the lake are available in Reach 2 through the dense
trees and vegetation on the bank. Views of the lake are available along the shoreline in reaches
3 and 4 where the existing trail follows the shore. No opportunity to create habitat diversity or
improve aquatic habitat would be created with this alternative.
The second alternative solution is to provide an alternative site. There is no alternative site in
Oakville that is available for development and has the potential to create public access to the
waterfront and meet the objectives of the Master Plan. As well this solution does not stabilize
the shoreline in Tannery and Waterworks parks. The shoreline would continue to be exposed to
wave action and subject to erosion and flooding.
The third alternative solution, providing shoreline protection at Tannery and Waterworks Park,
stabilizes these shorelines. Shoreline modifications would create an opportunity to create land

57

Tannery and Waterworks Parks Shoreline Improvements
Town of Oakville

Environmental Study Report
Shoreplan File 13-1918

for a vibrant urban park that meets the objectives of the Master Plan. There are opportunities to
enhance access to the existing trail system. In addition, Tannery and Waterworks Parks are
ideally located on Lake Ontario and adjacent to Oakville Harbour, offering scenic views.
Providing shoreline protection and modifications meets the purpose of the undertaking.
Provide shoreline protection is the preferred alternative solution. Tannery and Waterworks
Parks offer an ideally located waterfront site to create a unified and vibrant urban park.
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Alternative Design Concepts for Preferred Solution

The study area was divided into four reaches with similar shoreline characteristics. The
alternative design concepts were developed for each reach considering the purpose of the
undertaking provided in Section 2.1 and the existing environment which is described in Section
3. The purpose of the undertaking is to stabilize and rehabilitate Tannery and Waterworks Parks
shorelines which mitigate flooding during storm events and erosion of the land adjacent to Lake
Ontario; and to meet the objectives of the Oakville Harbour West Shore Master Plan for
improved park function and connectivity.
Review of the existing shoreline in Walker Street Promenade (Reach 3) found the protection
was overall in good conditions and required only maintenance or minor improvements to the
protection works. No shoreline protection concepts were developed specifically for Walker
Street Promenade. However, some maintenance of the existing structures at the west end of
the reach are considered and discussed with the alternative concepts developed for Waterworks
Park (Reach 4).
Alternative concepts for shore protection are presented and evaluated in the following two
sections. The alternatives are evaluated with the criteria described in Section 4. Section 6.1
presents the alternative concepts developed for Tannery Park East and West (Reaches 1 & 2).
Walker Street Promenade and Waterworks Park (Reaches 3 & 4) are presented in Section 6.2.

6.1

Tannery Park East and West (Reaches 1 & 2)

The existing protection structures along Reaches 1 and 2 are in poor unsightly condition and
provide a low level of protection. Reach 1 - Tannery Park East is protected with a mix of
concrete rubble and amour stone. Reach 2 – Tannery Park West is protected by randomly
placed armour stone and concrete rubble. Stabilizing and rehabilitating the shorelines in
Reaches 1 and 2 can be achieved by protecting the shorelines with revetments, walls, armour
stone groynes and cobble beach systems, armour stone breakwaters and cobble beach
systems or a combination of these options.
The Town of Oakville’s Master Plan proposes a naturalized shoreline with access to the water’s
edge, expanded and formalized park amenities, a lakefront multi-use trail and landscaped green
spaces for Tannery Park. Infilling along the shore of Lake Ontario is proposed to accommodate
the park improvements. The infill area is proposed to create space for park amenities in Reach
1 - Tannery Park East and to accommodate a recreational corridor along the shoreline of Reach
2 - Tannery Park West.
The park amenities proposed for Tannery Park East include a recreational corridor along the
shoreline with a multi-use trail and lookout points, formal and informal green spaces, improve
access into the park to accommodate larger vehicles and formal parking spaces that could
accommodate up to 89 vehicles. The Master Plan was used to develop one of the alternatives
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and the location of the shore protection to accommodate the proposed park amenities. The ‘do
nothing’ alternative and three shoreline treatment alternatives were considered for Reaches 1
and 2 including an armour stone revetment, armour stone groynes with cobble beaches and
armour stone breakwater with cobble beaches. For each of the shoreline treatment alternatives
up to three different offshore locations were considered. Each of the alternatives is described
below. Although other shoreline treatment alternatives are available, such as concrete walls and
steel sheet pile walls, the Town did not wish to pursue these options because these alternatives
do not advance a goal of the Master Plan to provide a naturalized shoreline.

6.1.1

Do Nothing

As part of the EA process, the Town must consider the possible impacts of doing nothing and
maintaining the status quo. The “Do Nothing” alternative represents existing conditions. The
alternative is a baseline of the current conditions with which to compare the other alternatives. A
description of the existing shoreline protection and park amenities in Reach 1 - Tannery Park
East is provided in Section 3.1.1 and Section 3.1.2 provides a description of Reach 2 – Tannery
Park West. The following provides a brief summary.
Tannery Park’s shorelines currently have a low level of protection. The shorelines are protected
with randomly scattered armour stone and concrete rubble. The top of the existing informal
protection in both Tannery Park East and West is at or just above the 100 year water level and
there are signs of wave damage along the shore. Backshore flooding will occur during design
storm conditions.
The parking area in Tannery Park East is used by both cars and pedestrians to access the park
and view Lake Ontario. There is no formal trail system adjacent to the Lake in Reach 1. The
formal trail starts at the west end of the reach. The trail traverses up the steeply sloped bank
into Tannery Park West with no trail along the shoreline in Tannery Park West. A stairway
provides access to the waterfront trail along the shore of Reach 3. The trail is not considered
accessible.
The existing park has informal park amenities which include 2,900 m2 of unpaved parking area,
200 m2 of passive green space area, 900 m2 of natural vegetated area in Tannery Park West
between the shoreline and 78.0 m contour on the natural bank, and no trail along the shoreline.
The parking area is estimated to provide 61 unlined parking spaces.
The Do Nothing alternative does not meet the purpose of the undertaking. It does not stabilize
the shorelines of Tannery Park or meet the objectives of the Master Plan to make Tannery Park
a more accessible urban waterfront park.
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Alternative 1 – Revetment Shoreline Treatment

Alternative 1 proposes an armour stone revetment shoreline treatment. The proposed structure
is a sloping structure composed of armour stone overlaying a rip rap layer. The structure slopes
at 2h:1v. The structure will be founded on sound shale bedrock or firm till and will have two
buried toe stones. The elevation of the toe will vary along the structure according to the depth of
the bedrock. The crest elevation varies between 77.5 and 78.5 m in Tannery Park East to 78 m
in Tannery Park West. Details of the revetment are subject to further design during detailed
design. The backshore will be graded to slope toward the lake. In Tannery Park East, the
backshore elevation adjacent to the structure varies between 77.5 and 77 m which are below
the crest of the structure. In Tannery Park West, the backshore is level with the cap stone.
Three layouts which use the armour stone revetment shoreline treatment were considered. The
following provides a description of each layout and its features.

i.

Alternative 1a – Revetment with Master Plan

Alternative 1a proposes the armour stone revetment shoreline treatment located along an infill
area that can accommodate the park amenities proposed in the Master Plan. The shoreline
closely follows the alignment and location presented in the Master Plan. A site plan of this
option is presented in Figure 6.1 and typical sections through the revetments are presented in
Figure 6.2. The toe of the revetment is located at the end of the existing west pier at the
entrance to Oakville Harbour and merges with the existing shoreline at the existing headland at
the west end of Tannery Park West.
The infill area is approximately 7,200 m2. The infill area includes the shoreline protection
structure, a recreational corridor along the shoreline and other park amenities proposed in the
Master Plan. In Tannery Park East, Alternative 1a includes a 12 m wide recreational corridor
located between the crest of the revetment and the formal park amenities. The recreational
corridor includes a 5 m wide multi-use trail and planting area. The trail follows the curvature of
the shoreline to a lookout feature located between Tannery Park East and Tannery Park West.
This lookout provides linkages to a trail in Tannery Park West and to the parking area.
In Tannery Park West, the recreational corridor is narrower and includes a 3.5 m wide multi-use
trail, planting area and a natural vegetated buffer area between the bank and the trail. The trail
follows the proposed shoreline and is separated from the shore protection structure by a 2 m
wide planting area. A lookout feature is located at the west end of the trail at Walker Street
Promenade (Reach 3). The trail is located over 10 m away from the existing bank. The existing
natural bank along the recreational corridor is not disturbed. The trail system provides access to
Walker Street Promenade and to the existing trail system in Tannery Park and two lookout
features which offer views of Lake Ontario.
This alternative provides informal and formal park amenities which include 3,200 m2 of paved
parking area, 1,900 m2 of passive green space area, 2,200 m2 of natural vegetated area in
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Tannery Park West between the trail and 78.0 m contour on the natural bank, and 1,300 m2 of
trail. This alternative provides two-way circulation and improves the efficiency and safety of the
parking lot infrastructure.
Overall Alternative 1a meets the purpose of the undertaking in all respects. It protects the
shoreline and meets the objectives of the Master Plan of making Tannery Park a more
accessible urban waterfront park. This alternative provides an accessible trail system with
opportunities for views of Lake Ontario and adjacent shorelines from the lookout features as
well as an efficient parking lot.
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Alternative 1b – Revetment with Modified Master Plan

Alternative 1b proposes an armour stone revetment shoreline treatment located along a smaller
infill area that will accommodate most of the Master Plan park amenities. The revetment follows
a similar alignment as Alternative 1a except that the proposed shoreline treatment is located
landward of the position in Alternative 1a along most of the shoreline. The toe of the revetment
is located about 10 m landward of the south end of the existing pier. A site plan of this
alternative is presented in Figure 6.3. The shoreline structure has the same typical sections as
Alternative 1a which are presented in Figure 6.2.
This alternative retains most of the features of Alternative 1a, but has a reduced footprint. The
infill area is approximately 5,700 m2. The infill area includes the shoreline protection structure, a
recreational corridor along the shoreline and other park amenities proposed in the Master Plan.
In Tannery Park East the recreational corridor is reduced to 9 m wide which includes a 4 m wide
multi-use trail and planting area. The trail follows along the crest of the revetment to the west
end of Reach 2. The lookout feature proposed in Alternative 1a between Tannery Park East and
Tannery Park West is not retained with this alternative.
The multi-use trail in Tannery Park West is the same width, 3.5 m, as in Alternative 1a but the
trail is located closer to the crest of the revetment and the natural vegetated buffer area
between the trail and steeply sloped bank is reduced to be a minimum of 3 m. The lookout
feature at the west end of Tannery Park West is retained which offers views and connections to
the trail network.
This alternative provides informal and formal park amenities which include 3,100 m2 of paved
parking area, 1,600 m2 of passive green space, 1,000 m2 of natural vegetated area in Tannery
Park West between the trail and 78.0 m contour on the natural bank, and 1,300 m2 of trail.
Overall Alternative 1b meets the purpose of the undertaking in most respects. It protects the
shoreline and meets most of the objectives of the Master Plan of making Tannery Park a more
accessible urban waterfront park. This alternative provides an accessible trail system and,
although it does not include a second lookout feature, it provides opportunities for views of Lake
Ontario and adjacent shorelines. It also improves the efficiency and safety of the parking lot
infrastructure.
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Alternative 1c – Revetment with Trail System Only

Alternative 1c proposes an armour stone revetment shoreline treatment with some infilling for
the shoreline protection and trail system. The shore protection follows as closely as possible the
existing shoreline while still providing an accessible trail system along the shoreline that
connects Tannery Park with Walker Street Promenade. A site plan showing this alternative is
presented in Figure 6.4.
The infill required for this alternative is approximately 3,100 m2 which includes the shoreline
protection structure and a recreational corridor along the shoreline. The recreational corridor is 8
m wide in Tannery Park East with a 4 m wide multi-use trail and planting area. In Tannery Park
West, the trail is 3.5 m wide and is located along the crest of revetment with no planting area
between the revetment and the trail. The naturally vegetated buffer area is the same as
Alternative 1b with a minimum width of 3 m between the trail and steeply sloped bank. A lookout
feature has been included at the west end of Tannery Park West.
This alternative provides informal and formal park amenities which include 2,300 m2 of paved
parking area, 1100 m2 of passive green space area, 800 m2 of natural vegetated area in
Tannery Park West between the trail and the 78.0 m contour, and 1,100 m2 of trail. The parking
area allows for two-way circulation and improves accessibility for larger vehicles or equipment.
Alternative 1c meets the purpose of the undertaking in some respects. It protects the shoreline
and partially meets the objective of the Master Plan of making Tannery Park a more accessible
urban waterfront park. This alternative provides an accessible trail system and although it does
not include a second lookout feature it provides opportunities for views of Lake Ontario and
adjacent shorelines. The number of parking spaces has been reduced to increase safety and
accessibility for larger vehicles or equipment.
6.1.3

Alternative 2 – Armour Stone Groynes and Cobble Beach

The second alternative for the shoreline protection along Tannery Park is provided by a system
of armour stone revetments, groynes and walls with a cobble beach. The shore of Tannery Park
East is protected with a revetment which is similar to the revetment in Alternative 1. The
revetment transitions into an armour stone groyne at the west end of the revetment that retains
a beach in Tannery Park West. Another groyne is located at the west end of beach at the
existing headland between Tannery Park West and Walker Street Promenade to hold the beach
material. Cobble beach material is placed between the two armour stone groynes. An armour
stone wall is located along the back of the beach. The wall will have a crest elevation of 78.0 m.
The area between the armour stone wall and the existing bank will be filled with clean fill
material. The cobble will be placed in a berm with a natural angle of repose and be allowed to
be reshaped by wave action. The beach slope will adjust overtime to varying water levels and
wave conditions. The beach will tend to establish slopes of approximately 3h:1v and 6h:1v
above and below the water line respectively.
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Two layouts with a cobble beach and armour stone groyne system were considered. The
following provides a description of each layout and its features.

i.

Alternative 2a – Armour Stone Groynes and Cobble Beach with Master Plan

This alternative employs the shoreline protection system described above located along an infill
area that accommodates all of the Master Plan park amenities proposed for Tannery Park. A
site plan of this alternative is presented in Figure 6.5. In Tannery Park East, the revetment
structure is located at the south end of the existing pier. The revetment is aligned such that it is
perpendicular to the West Pier and extends in a westerly direction. The revetment transitions
into a groyne which curves in towards the shoreline. The western groyne is perpendicular to the
shoreline at the existing headland at the west end of Tannery Park West. Typical sections
through the structures are provided in Figure 6.6.
This alternative has all of the features of Alternative 1a with the addition of a cobble beach. The
infill area required to accommodate these features is approximately 9,600 m2 which includes the
shoreline protection structure with beach area, recreational corridor along the shoreline, and
other park amenities proposed in the Master Plan. The recreational corridor includes the multiuse trail and planting area along the back of the revetment and beach. In Tannery Park East,
the multi-use trail is 4 m wide and is separated from the parking area by a 4 m wide planting
area. A large triangular shaped area is created between the trail and shoreline protection. This
area could be used as passive green space. In Tannery Park West the multi-use trail is also 4 m
wide and runs along the back of the armour stone wall behind the beach. A naturally vegetated
buffer area is proposed between the trail and steeply sloped bank.
Two lookout features are proposed with this concept. The groyne in Tannery Park East could be
constructed to allow pedestrian access. A second lookout is proposed at the land end of the
groyne in Reach 2. Both of these features provide opportunities for viewing of both open Lake
Ontario and the adjacent park shorelines.
This alternative provides informal and formal park amenities which include 3,200 m2 of paved
parking area, 2,400 m2 of passive green space, 1,600 m2 of natural vegetated area in Tannery
Park West between the trail and the 78.0 m contour, and 1,400 m2 of trail. This alternative
improves the safety and efficiency of the parking lot infrastructure.
Alternative 2a meets the purpose of the undertaking in all respects. It protects the shoreline and
meets the objective of the Master Plan of making Tannery Park more of an accessible urban
waterfront park. It provides an accessible trail system and an efficient parking area. The lookout
features provide for views of Lake Ontario as well as the adjacent shorelines. This alternative
also provides informal access to the water’s edge with the beach area. The alignment of the
shore protection provides opportunities to reconsider and optimize the trail system for the shape
of the land created.
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Alternative 2b – Armour Stone Groynes and Cobble Beach with Modified Master
Plan

This alternative employs similar shoreline protection described above and accommodates
modified Master Plan park amenities similar to Alternative 1b. A site plan of this alternative is
presented in Figure 6.7. Typical sections are presented in Figure 6.5. The infill area has been
reduced in size from Alternative 2a and the revetment is located about 10 m landward from the
end of the West Pier. The eastern groyne extends from and follows the alignment of the
revetment structure. It is slightly wider and accommodates a lookout at the end. The western
groyne is rotated more toward the east and also has a lookout at the end.
This alternative retains most of the features of Alternative 2a with a reduced footprint. The infill
area required to accommodate these features is approximately 8,300 m2 which includes the
shoreline protection structure with beach area, a recreational corridor along the shoreline, and
other park amenities proposed in the Master Plan. The recreational corridor includes a multi-use
trail and planting area along the back of the revetment and beach. In Tannery Park East, the
multi-use trail is 4 m wide and is separated from the parking area by a 4 m wide planting area. A
smaller triangular shaped area is created between the trail and shoreline protection which could
be used as either formal or informal green space. In Tannery Park West, the multi-use trail is
also 4 m wide and runs along the back of the armour stone wall behind the beach. A naturally
vegetated buffer area at least 3 m wide is proposed between the trail and steeply sloped bank.
This alternative provides informal and formal park amenities which include 3,100 m2 of paved
parking area, 1,700 m2 of passive green space, 1,100 m2 of natural vegetated area in Tannery
Park West between the trail and the 78.0 m contour, and 1,200 m2 of trail. This alternative
improves the safety and efficiency of the parking lot infrastructure.
Alternative 2b meets the purpose of the undertaking in most respects. It protects the shoreline
and meets the objective of the Master Plan of making Tannery Park a more accessible urban
waterfront park. It provides an accessible trail system and an efficient parking area. The formal
lookout features provide excellent views of Lake Ontario as well as the adjacent shorelines. This
alternative also provides informal access to the water’s edge with the beach area. It also
provides opportunities to reconsider and optimize the trail system for the shape of the land
created by the shoreline protection.
6.1.4

Alternative 3 – Armour Stone Breakwater, Groynes and Cobble Beach with Trail
System Only

The third alternative for the shoreline protection along Tannery Park is provided by a system of
an armour stone breakwater, groyne, headland and walls with a cobble beach. The shore of
Tannery Park is protected with two cobble beaches retained between an armour stone groyne,
an armour stone headland and a 60 m long offshore breakwater. An armour stone wall runs
along the back of both of the beaches. Figure 6.8 presents a site plan of this alternative. Figure
6.9 provides typical sections through the structures.
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Typical Cross Sections
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Breakwater and Groyne with Cobble Beaches
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The east beach is retained by a short headland that extends in a westerly direction from the end
of the west pier and an offshore breakwater located approximately 40 m west of the groyne. The
west beach is similar to the beach system proposed in Alternative 2b except that the east end of
the beach is retained by an offshore breakwater. The cobble beach material used for the east
beach would be a larger diameter material than the material used for the west beach because it
is located in deeper water with larger wave conditions. The east beach would also be expected
to have a steeper beach slope.
The beach alignment is determined by the wave energy and location of the groynes or offshore
breakwaters. Only one layout with a trail system was considered for this alternative because it
was viewed as impractical to extend the structures further offshore to accommodate the other
park amenities included in the Master Plan. The infill area required for this alternative is 9,400
m2. The infill area accommodates the shoreline protection structures with beach areas and
recreational corridor along the shoreline. The recreational corridor includes the multi-use trail
and planting area along the back of the beaches. In Tannery Park East, the multi-use trail is 4 m
wide which is separated from the parking area by an irregular shaped area which could be used
as either formal or informal green space. In Tannery Park West the multi-use trail is also 4 m
wide and runs along the back of the armour stone wall behind the beach. A naturally vegetated
buffer area at least 3 m wide is proposed between the trail and steeply sloped bank. A wide
beach area is created behind the offshore breakwater. This area would be susceptible
inundation by waves and may become vegetated with small bushes and grasses during periods
of low water levels.
This alternative provides informal and formal park amenities which include 2,500 m2 of paved
parking area, 1,300 m2 of passive green space area, 1,400 m2 of natural vegetated area in
Tannery Park West between the trail and the 78.0 m contour, and 1,200 m2 of trail. The number
of parking spaces in the parking area has been reduced to allow for two-way circulation and
improved accessibility for larger vehicles and equipment.
Alternative 3 meets the purpose of the undertaking in some respects. It protects the shoreline
and partially meets the objective of the Master Plan of making Tannery Park a more accessible
urban waterfront park. This alternative provides an accessible trail system and provides
opportunities for views of Lake Ontario and adjacent shorelines. It provides for informal access
to the water’s edge with the extended beach areas. The parking area has a reduced number of
parking spaces to better meet the Town’s functional requirements.
6.1.5

Evaluation of Alternatives for Reaches 1 and 2

Each of the alternatives presented in Sections 6.1.1 to 6.1.4 were evaluated against the list of
criteria described in Section 4. These criteria fall into five main categories:




Natural Environment;
Socio-Cultural Environment;
Economic Environment;
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Physical Environment; and
Technical and Engineering.

The evaluation of each alternative is documented in Tables 6.1 to 6.5 and discussed below.
Each alternative is identified as most preferred (green), moderately preferred (yellow) or least
preferred (red). For criteria against which the alternatives performed equally well, all alternatives
are identified as equal (green). The Do Nothing alternative is presented in the tables but not
evaluated. It is presented in order to compare the other alternatives with the existing conditions.

i.

Natural Environment

The alternatives are evaluated against the natural environment criteria in Table 6.1. The first
criterion is aquatic habitat. Good quality aquatic habitat is important for a healthy and diverse
ecosystem. The area of potentially affected habitat was measured for each alternative. The 75.3
m contour, which represents the ordinary high water mark on Lake Ontario, was used as an
indicator of the quantity of lost or gained fish habitat associated with the footprint of the
shoreline protection structure. Each alternative requires an area of infill in the lake resulting in a
loss of fish habitat area. The site plans for each alternatives show the existing and proposed
75.3 m contour. Figure 6.10 shows a site plan of Reaches 1 and 2 with the existing and
proposed 75.3 m contour for each alternative. Alternative 2a – Armour stone groynes and
cobble beach (Master Plan) represents the largest loss in area between the proposed and
existing 75.3 m contours. Alternative 1a, 1b and 1c have increasingly reduced loss of aquatic
habitat respectively. Alternatives 2b and 3 represent approximately the same loss of area of
aquatic habitat and are comparable with Alternative 1a. The area between the existing 75.3 and
proposed 75.3 m contour for each alternative is provided in Table 6.1. The table also provides
the area below elevation 75.3 which is altered fish habitat. The three beach alternatives
(Alternatives 2a, 2b and 3) represent the largest area of altered fish habitat. This is due to the
beaches having a flatter slope below the 75.3 m contour than the revetment structures.
The nearshore along the Tannery Park shoreline consists of scattered cobble and boulders.
Offshore, the substrates are dominated by scattered boulders over bedrock. The existing
boulders in the nearshore and offshore provide some structural habitat for fish, although little
else in the way of cover, niche spaces, or other such habitat was noted. The revetment
shoreline treatment for the proposed alternatives adds large quantities of structural habitat
(niche spaces, edge, cover etc). In addition to the structural habitat provided by the revetment in
the beach alternatives, increased habitat diversity and added shelter is created by the cobble
beach and groyne system or breakwater/ groyne system. All alternatives increase habitat
diversity.
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Alternative 1c – Armour stone revetment with trail system only is the most preferred alternative
when considering quality of aquatic habitat. It covers a minimal area of the lakebed and
provides some improved structural habitat. The beach alternatives 2b and 3 would be
considered moderately preferred alternatives. Although these alternatives include a significant
loss of fish habitat area they provide increased habitat diversity with the beaches and groynes.
All alternatives result in a change in the habitat linkage provided in Reach 2 where the shoreline
and naturally vegetated bank are virtually inaccessible to people. The bank will be covered with
shore protection below elevation 78.0 m and will remain a naturally vegetated bank above
elevation 78.0 m. In all alternatives, the vegetated corridors along the waterfront correspond to
an improvement in habitat linkages across the reaches. The alternatives improve the habitat
linkages by providing an up to a 4 m wide planting area between the trail and the shore
protection and naturally vegetated area behind the trail in Reach 2. Alternatives 1a and 2a offer
the widest corridors. The beach alternatives (2a, 2b and 3) also provide a gently sloped
structure along the shoreline which provides easy access to the water’s edge and links along
the shoreline to adjacent reaches. The beach alternatives (2a, 2b and 3) are considered
moderately preferred and the revetment alternatives (1a, 1b and 1c) are the least preferred
alternatives.
Each alternative provides an increase in naturally vegetated area and passive green space.
These planting areas provide terrestrial habitat. The alternatives that provide all the Master Plan
park amenities (Alternatives 1a and 2a) provide the largest naturally vegetated and passive
green space areas. Locating the revetment or beach further offshore of the steeply sloped bank
in Reach 2 provides a wider naturally vegetated area between the trail and the bank.
Alternatives with the modified Master Plan park amenities (Alternatives 1b and 2b) and
Alternative 3 provide similar naturally vegetated area and green space areas. Alternative 1c
provides the least amount of planting area and is similar to the existing planting area.
Alternatives 1a and 2a are the most preferred alternatives for terrestrial habitat and Alternative
1c is the least preferred.
All of the alternatives require the removal of vegetation and trees located below elevation 78.0
m along the shoreline in Reach 2. All of the alternatives are considered equal. The existing trees
and vegetation in this area is susceptible to wave action or overtopping at high water levels.
The existing parking lot in Reach 1 is unpaved and there is no buffer between the parking area
and the shore protection. Currently, surface water run-off seeps into the ground or flows
overland into the lake. It is possible for grit, fuels and other contaminants to be carried into the
lake from gravel parking. All of the proposed alternatives include paving the parking lot and
providing a green space or planting area between the parking lot and the shoreline. Alternative
2a has the widest area for infiltration for the larger parking area and Alternative 1c offers the
least area of infiltration for the smaller parking area. Although the parking lot and storm water
management design are not part of this EA project, storm water could be directed through a
stormceptor or other low impact development measures which will reduce potential water quality
issues from spills or surface water run-off.
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Water quality can also be impacted by an increase in wild life using the park. Canadian geese
feces may increase nutrient loading in the water and promote algae growth in the nearshore. All
of the alternatives will provide new passive green space area which may include some area of
lawn. The Master Plan amenities provided for in Alternatives 1a and 2a will include more
passive green space which may be more attractive for geese. For water quality all of the
alternatives are considered equal because storm water could be managed and all alternatives
will increase passive green space areas which will increase infiltration of runoff.
Overall, Alternatives 2a, 2b and 3 are considered the most preferred alternatives with respect to
the Natural Environment criteria. Alternatives 1a and 1c are the moderately preferred
alternatives and Alternative 1b is the least preferred.

ii.

Socio-cultural Environment

Alternatives are evaluated against socio-cultural criteria in Table 6.2. The first sub-criterion is
Planning and Strategy Initiatives. This criterion ranks each alternative according to how it
advances the objectives of the Town of Oakville’s Master Plan and the Provincial Policy
Statement by providing opportunities for public access to shorelines. Each of the alternatives
was developed to meet the objective of the Master Plan for Tannery Park. The Master Plan
features a waterfront trail system, green spaces, improved parking lot infrastructure and
increased accessibility. Alternatives 1a and 2a were developed to have all of the amenities
identified in the Master Plan for Tannery Park and meet the PPS objective of providing a “full
range of publicly-accessible built and natural settings for recreation”. These two alternatives are
most preferred for this criterion. Alternatives 1b and 2b feature modified Master Plan amenities
and are moderately preferred. Alternatives 1c and 3 provide only an accessible waterfront trail
system and are considered the least preferred.
All of the alternatives provide new opportunities for public access to the waterfront. A waterfront
multi-use trail is accommodated in all alternatives. The trail provides an additional connection to
Walker Street Promenade with opportunities to improve accessibility and safety for the public.
The beach alternatives (2a, 2b and 3) also provide informal access to the water. The
alternatives were ranked based on the area of the trail system provided and the ease of access
to the shoreline. The area of trail system varies between 1400 m2 to 1100 m2 with alternatives
1a and 2a providing the largest area of trail system and alternative 1c providing the smallest trail
system area. Overall alternative 2a, 2b and 3 are the most preferred alternative with respect to
public access to the waterfront.
One of the objectives of this undertaking is to improve the overall appearance of the shoreline in
the study area. Aesthetically, the revetment shoreline treatment provides a formal and hardened
shoreline, similar to other protection work in Oakville. In Alternatives 2a, 2b and 3, the cobble
beach gives the shoreline a more natural appearance. The beaches will capture debris travelling
along the shoreline by wave action. All of the structures will collect algae to some degree which
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may be malodorous to beach users. All of the alternatives will increase green space with the
alternatives that include all the Master Plan park amenities providing the largest green space.
All the alternatives were considered equal.
The concept designs were developed to provide opportunities for people to view the lake and
harbour. All of the alternatives offer these views along the trail system. Additional views are
provided from the lookout features incorporated into the revetment alternatives and beach
alternatives at the west end of Tannery Park West. Alternative 1a accommodates an additional
lookout between Tannery Park West and East. Alternatives 2a and 2b (armour stone groynes
and cobble beaches) offer additional opportunities for views of both the lake and the park from
the ends of the groynes. Alternative 3 provides only one lookout feature because the offshore
breakwater would not be accessible to park users. Alternatives 2a and 2b are considered the
most preferred alternatives for views and vistas because they provide views of the lake, harbour
and park. Alternatives 1a, 2a and 2b are considered the most preferred alternatives.
The existing unpaved parking area in Tannery Park East provides approximately 61 informal
parking spaces and boat storage during winter months. The Town of Oakville has expressed a
desire to improve the parking lot infrastructure and maximize parking efficiency and safety. It
has also been the experience of other local municipalities that beaches attract more park users
and require improved parking lot infrastructure. Alternatives 1a, 1b, 2a and 2b have been
conceptually designed to accommodate improved parking lot infrastructure as identified in the
Master Plan. The parking area and roads are paved and turning radii within the parking lot will
allow safer and easier access for larger vehicles and equipment used to handle boats during the
winter and spring haul out and launching. In Alternatives 1c and 3, the safety and accessibility of
the parking lot has been improved within the existing parking area, resulting in a loss of parking
spaces. All of the alternatives except Alternatives 1c and 3 are most preferred because they
create space and opportunities to improve park amenities and infrastructure.
Alternatives which minimize impacts on adjacent properties are preferred. The alternatives
impact only Town owned park land. The shoreline protection stabilizes the bank which results in
a positive impact on the park. For all alternatives, some short term impacts on neighbouring
properties may occur during construction. All alternatives are equal.
Overall Alternatives 1a, 2a, and 2b are the most preferred alternatives with respect to sociocultural environment criteria. Alternative 1b is moderately preferred.
iii.

Economic Environment

Alternatives are evaluated against economic criteria in Table 6.3. Capital costs for each
alternative have been estimated and fall into the range of $1.7 million to $2.7 million. The
estimate for each alternative includes the materials, equipment, and labour costs required to
construct new land and shoreline protection structures. The cost estimates are based on unit
prices for recent similar projects in southern Ontario. These cost estimates do not include
allowances for mobilization, demobilization, landscaping features, acquisition of the crown land,
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or taxes. Appendix H provides the cost estimates for each alternative. The least expensive
alternative is Alternative 1c because it requires minimal infilling. The alternative requiring the
highest capital costs is Alternative 3. The average annual maintenance costs for the revetment
alternatives are likely to be in the order of 0.5 to 1 % of the capital costs. The beach alternatives
may require more frequent maintenance. This is attributed mostly to the increased need for
clean-up of material and possibly algae that may accumulate on the beach. All alternatives have
a design life of at least 35 years. Alternatives 1b and 1c are the most preferred alternatives with
respect to the economic environment criteria. Alternatives 1a and 2b are moderately preferred.

iv.

Physical Environment

Alternatives are evaluated against their impact on the physical environment in Table 6.4. One of
the purposes of the undertaking is to stabilize the shoreline. All of the shoreline protection
structures proposed in the alternatives will protect the existing slopes, stabilize the shoreline
and provide erosion protection. All of the alternatives are considered to be equal with respect to
erosion protection.
Since all structures are located down drift and landward of the entrance piers to Oakville
Harbour, no impacts on regional littoral drift are expected. The structures may impact littoral
deposits within the reaches. The revetment alternatives (1a, 1b and 1c) may have local impact
on the existing littoral deposit at the west end of Reach 2. The material may collect further to the
east because of the new alignment of the shoreline with the new protection. The alternatives
with beaches (2a, 2b and 3) will collect littoral deposits on the beaches. All of the alternatives
are equally preferred with respect to littoral drift.
All of the shoreline protection treatments will reduce wave reflection because the proposed
structures are flatter than the existing shore structures. In Alternatives 2a, 2b and 3, the groyne
or breakwater structures diffract waves and create a calmer area in the lee of the structures
allowing the shoreline to be protected with cobble beach material. All of the beach alternatives
are the most preferred and the revetment alternatives are moderately preferred.
All work for the proposed shoreline protection is located in Intake Protection Zone (IPZ) 1 of the
OWPP water intake. There may be a change to local water circulation patterns due to the
change in shoreline protection. These changes are not expected to extend outside of the
reaches and will be localized or adjacent to the shore protection only. No impact on the IPZ is
expected. The local change will be greatest with the alternatives that have greater infill area or
change in shoreline alignment. However, these local changes are not anticipated to impact the
IPZ zone. All of the alternatives are considered equal with respect to changes to water
circulation.
Increased planted areas in the recreational corridors in all alternatives will increase infiltration
and reduce surface run-off from the parking area into the Lake Ontario. All of the alternatives
include upgrades to the parking lot and providing green space between the parking lot and
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shore protection. Alternatives 1a and 2a provide the largest set back of the parking lot from the
shoreline. The sanitary overflow in Tannery Park West must be accommodated in the design of
the shoreline protection structure. The revetment alternatives can most readily accommodate a
sanitary overflow that meets Halton Region’s operational needs. The revetment alternatives
(Alternative 1a, 1b and 1c) are the most preferred with respect to surface drainage.
All of the Alternatives are considered equal with respect to Physical Environment criteria.

v.

Technical and Engineering

Alternatives are evaluated against technical and engineering criteria in Table 6.5. The water lot
or lakebed offshore of Tannery Park is not owned by the Town of Oakville. All of the alternatives
require infilling the lakebed and acquisition of the lakebed from the Crown. The area to be
acquired is between the existing water line and the toe of the proposed structure. Table 6.5
provides the area of lakebed required for each alternative. The beach alternatives require the
largest area of the lakebed and the revetment alternative with the trail system only (alternative
1c) requires the least. Alternative 1c is preferred for land and water lot requirements.
Each alternative requires agency acceptance. The required permits for the project have been
considered. For all alternatives, a permit from Conservation Halton under Ontario Reg. 163/06
and an MNR Work Permit would be required. A purchase or lease of Crown land from MNR of
the water lot occupied by the new structure is likely to be required for all alternatives. All
shoreline changes would need to be reviewed by DFO under the Fisheries Act. Authorization
and an offset plan would likely be required for the alternatives that occupy the largest lake bed
footprint such as alternatives 1a, 1b, 2a and 2b and 3. The beach alternatives offer habitat
diversity and maybe considered more beneficial to fish compared to the revetment alternatives.
Alternative 1c may only require a DFO Letter of Advice. All alternatives would require review by
Transport Canada under the Navigation Protection Act because of the extent of the project
beyond the high water mark. Alternative 1c would be considered the most preferred alternative
for agency approval. Alternatives 1a and 2a would be considered the least preferred.
The design complexity of the alternative was considered. The design of a revetment along the
north shore of Lake Ontario is well understood and can be completed with a desk top and
numerical analysis. The design of shore protection with beaches requires a more complex
analysis which may include a physical model. The revetment alternatives would be the most
preferred with respect to design. Alternatives 2a and 2b would be moderately preferred and
Alternative 3 would be the least preferred because the beaches are more exposed and may
require a physical model to complete the detailed design.
The constructability was considered for each alternative. The revetment alternatives are likely to
be the most straightforward alternative to construct. The construction method for an armour
stone revetment is well understood. Alternative 1c with minimal infilling is the easiest to
construct. Alternatives 1b and 1a require a construction access berm and lakefilling. Alternative
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1a is likely to be slightly more challenging since the toe of the structure is located in deeper
water. The beach alternatives (2a, 2b and 3) also require the construction of an access berm
and lakefilling. The placement of the cobble beach material and construction of the armour
stone wall is well understood. The construction of the groynes is slightly more challenging.
Alternative 1c would be the preferred alternative for constructability. The beach alternatives are
the least preferred.
The most preferred alternative for the technical and engineering criteria is Alternative 1c –
armour stone revetment with trail system only. Alternatives 1a, 1b, and 2b are moderately
preferred.
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Table 6.1 Alternatives for Reaches 1 and 2: Evaluation for Natural Environment

Criteria

Rationale

Do Nothing

No change to quantity
of aquatic habitat.

Aquatic Habitat

Alternatives that
improve the quantity
and quality of aquatic
habitat are preferred.

Minimal existing passive
green space (200m2).

Terrestrial Habitat

Loss of approximately
3900 m2 of habitat
between existing and
proposed 75.3m
contour line.
2

Revetment adds large
quantity of structural
habitat (niche spaces,
edge, cover, etc).

Alternatives that
improve habitat linkages
are preferred.

Alternatives that
improve the quantity
and quality of terrestrial
habitat are preferred.

Alternative 1b Revetment with
Modified Master Plan

Loss of approximately
5600 m2 of habitat
between existing and
proposed 75.3m
contour line.
Approximately 1900 m
of altered aquatic
habitat below 75.3 m
contour.

No changes to linkages

Habitat Linkages

Alternative 1a Revetment with
Master Plan

Approximately 900 m2
of natural vegetation
between existing 78 m
contour and existing
trail in Tannery Park
West.

Approximately 2000 m
of altered aquatic
habitat below 75.3 m
contour.

Alternative 1c Revetment with Trail
System Only
Loss of approximately
1400m2 of habitat
between existing and
proposed 75.3m
contour line.

2

Revetment adds large
quantity of structural
habitat (niche spaces,
edge, cover, etc).

Approximately 1700 m
of altered aquatic
habitat below 75.3 m
contour.

Alternative 2a Armour stone
Groynes and Cobble
Beach with Master
Plan
Loss of approximately
6500m2 of habitat
between existing and
proposed 75.3m
contour line.

2

Revetment adds large
quantity of structural
habitat (niche spaces,
edge, cover, etc).

Approximately 3400 m
of altered aquatic
habitat below 75.3 m
contour.

Alternative 2b Armour stone
Groynes and Cobble
Beach with Modified
Master Plan
Loss of approximately
5000m2 of habitat
between existing and
proposed 75.3m
contour line.

2

Approximately 3700 m
of altered aquatic
habitat below 75.3 m
contour.

Alternative 3 Breakwater and
Cobble Beaches with
Trail System Only

Loss of approximately
5100 m2 of habitat
between existing and
proposed 75.3m
contour line.
2

Approximately 4300 m
of altered aquatic
habitat below 75.3 m
contour.

2

Preferred Alternative
Modified Alternative
2b – Armour stone
Groynes and Cobble
Beach with Trail
System Only
Loss of approximately
5000m2 of habitat
between existing and
proposed 75.3m
contour line.
Approximately 3400 m
of altered aquatic
habitat below 75.3 m
contour.

2

Revetment and groynes
add large quantity of
structural habitat (niche
spaces, edge, cover,
etc).

Revetment and groynes
add large quantity of
structural habitat (niche
spaces, edge, cover,
etc).

Breakwater, headland
and groyne add large
quantity of structural
habitat (niche spaces,
edge, cover, etc).

Revetment and groynes
add large quantity of
structural habitat (niche
spaces, edge, cover,
etc).

Cobble beach adds to
habitat diversity.

Cobble beach adds to
habitat diversity.

Cobble beaches add to
habitat diversity.

Cobble beach adds to
habitat diversity.

Groynes add to habitat
diversity – provide
added shelter.
MODERATELY PREFERRED
Small vegetated
corridor (2 – 4.5 m
wide) along waterfront

Groyne and breakwater
add to habitat diversity
– provide added shelter.
MODERATELY PREFERRED
Very Small vegetated
corridor (+/- 1 m wide
along waterfront).

Groynes add to habitat
diversity – provide
added shelter.
MODERATELY PREFERRED
Small vegetated
corridor (2 – 4.5 m
wide) along waterfront

LEAST PREFERRED
Small vegetated
corridor (2 – 4m wide)
along waterfront.

LEAST PREFERRED
Very small vegetated
corridor (1 – 2 m wide)
along waterfront

MOST PREFERRED
Very small vegetated
corridor (+/- 1 m wide)
along waterfront

Groynes add to habitat
diversity – provide
added shelter.
LEAST PREFERRED
Small vegetated
corridor (2 – 4.5 m
wide) along waterfront.

Structure does not
improve access to the
water.

Structure does not
improve access to the
water.

Structure does not
improve access to the
water.

Access to the water’s
edge and link along
over beach.

Access to the water’s
edge and link along
shore over beach.

Access to the water’s
edge and longest link
along shore over beach.

Access to the water’s
edge and link along
shore over beach.

Wide natural vegetated
corridor in Tannery Park
West.

Narrow natural
vegetated corridor in
Tannery Park West.

Narrow natural
vegetated corridor in
Tannery Park West.

LEAST PREFERRED
Creation of
2
approximately 2200 m
of passive green space.

LEAST PREFERRED
Creation of
2
approximately 1600 m
of passive green space.

LEAST PREFERRED
Creation of
2
approximately 1100 m
of passive green space.

Wide natural vegetated
corridor in Tannery Park
West.
MODERATELY PREFERRED
Creation of
2
approximately 2400 m
of passive green space.

Narrow natural
vegetated corridor in
Tannery Park West.
MODERATELY PREFERRED
Creation of
2
approximately 1700 m
of passive green space.

Narrow natural
vegetated corridor in
Tannery Park West.
MODERATELY PERFERRED
Creation of
2
approximately 1300 m
of passive green space.

Wide natural vegetated
corridor in Tannery Park
West.
MODERATELY PREFERRED
Creation of
2
approximately 1700 m
of passive green space.

Approximately 2000 m2
of natural vegetation
between 78 m contour
and proposed trail.

Approximately 1000 m2
of natural vegetation
between 78 m contour
and proposed trail.

Approximately 800 m2
of natural vegetation
between 78 m contour
and proposed trail.

Approximately 1600 m2
of natural vegetation
between 78 m contour
and proposed trail.

Approximately 1100 m2
of natural vegetation
between 78 m contour
and proposed trail.

Approximately 1400 m2
of natural vegetation
between 78 m contour
and proposed trail.

Approximately 1900 m2
of natural vegetation
between 78 m contour
and proposed trail.

MOST PREFERRED

MODERATELY PREFERRED

MOST PREFERRED

MODERATELY PREFERRED

MODERATELY PREFERRED

MOST PREFERRED

LEAST PREFERRED
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Do Nothing

No changes to existing
trees or vegetation
community

Run-off from
2
approximately 2900 m
of existing unpaved
parking area.

Water Quality

Alternatives that
improve or minimize
effects on water quality
are preferred.

No green space
between parking area
and lake.
No lawn area to attract
Canada Geese.
No change to existing
water quality.

Summary

Loss of existing
shoreline vegetation.

Loss of existing
shoreline vegetation.

Loss of existing
shoreline vegetation.

Loss of existing
shoreline vegetation.

Loss of existing
shoreline vegetation.
.

Loss of existing
shoreline vegetation.

Preferred Alternative
Modified Alternative
2b – Armour stone
Groynes and Cobble
Beach with Trail
System Only
Loss of existing
shoreline vegetation.

EQUAL
Run-off from
approximately 3200 m2
of paved parking area.

EQUAL
Run-off from
approximately 3100 m2
of paved parking area.

EQUAL
Run-off from
approximately 2300 m2
of paved parking area.

EQUAL
Run-off from
approximately 3200 m2
of paved parking area.

EQUAL
Run-off from
approximately 3100 m2
of paved parking area.

EQUAL
Run-off from
approximately 2500 m2
of paved parking area.

EQUAL
Run-off from
approximately 2300 m2
of paved parking area.

Alternative 1a Revetment with
Master Plan

Alternative 1b Revetment with
Modified Master Plan

2

2

Alternative 1c Revetment with Trail
System Only

2

Alternative 2a Armour stone
Groynes and Cobble
Beach with Master
Plan

2

Alternative 2b Armour stone
Groynes and Cobble
Beach with Modified
Master Plan

2

Alternative 3 Breakwater and
Cobble Beaches with
Trail System Only

2

2

Approximately 700 m
of green space between
parking area and lake
will increase infiltration
of run-off.

Approximately 500 m
of green space between
parking area and lake
will increase infiltration
of run-off.

Approximately 300 m
of green space between
parking area and lake
will increase infiltration
of run-off.

Approximately 1200 m
of green space between
parking area and lake
will increase infiltration
of run-off.

Approximately 800 m
of green space between
parking area and lake
will increase infiltration
of run-off.

Approximately 600 m
of green space between
parking area and lake
will increase infiltration
of run-off.

Approximately 1200 m
of green space between
parking area and lake
will increase infiltration
of run-off.

Lawn and vegetation
may attract Canada
Geese.

Lawn and vegetation
may attract Canada
Geese.

Lawn and vegetation
may attract Canada
Geese.

Lawn and vegetation
may attract Canada
Geese.

Lawn and vegetation
may attract Canada
Geese.

Lawn and vegetation
may attract Canada
Geese.

Lawn and vegetation
may attract Canada
Geese.

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

MODERATELY PREFERRED

LEAST PREFERRED

MODERATELY PREFERRED

MOST PREFERRED

MOST PREFERRED

MOST PREFERRED

MOST PREFERRED
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Table 6.2 Alternatives for Reaches 1 and 2: Evaluation for Socio-cultural Environment

Criteria

Rationale

Alternatives that
advance the objectives
of Town studies are
preferred.
Planning and Strategy
Initiatives

Alternatives that
advance the objects of
Provincial Policy
Statement (PPS) are
preferred.

Do Nothing

The Town of Oakville
concept statement aims
to make Tannery Park
more of an accessible
urban waterfront park.
Alternative does not
advance this objective.
The PPS aims to
provide a ““full range of
publicly-accessible built
and natural settings for
recreation”.

No new access to the
waterfront is provided.
No change to
accessibility and safety
of the trail system.
Existing trail connection
to Walker Street
Promenade is not
accessible.

Public Access to the
Waterfront and Trail
System

Alternatives that provide
new opportunities for
public access to
waterfront and improve
accessibility and safety
of the trail system are
preferred.

Alternative 2a Armour stone
Groynes and Cobble
Beach with Master
Plan

Alternative 2b Armour stone
Groynes and Cobble
Beach with Modified
Master Plan

Provides green space
area, waterfront
promenade, increased
accessibility, and
improved parking lot
infrastructure consistent
with the Master Plan.
Cobble beach provides
shoreline access. This
alternative advances the
Town’s and the PPS
objectives.

Alternative provides
green space area,
waterfront promenade,
increased accessibility,
and improved parking
lot infrastructure
consistent with the
Master Plan. Cobble
beach provides
shoreline access. This
alternative advances the
Town’s and the PPS
objectives.

Provides green space,
waterfront promenade
and improved
accessibility. This
alternative does not
advance the Town’s
objectives outlines in
the Master Plan.

LEAST PREFERRED
Provides approximately
1100 m2 of new formal
trail to and along
Tannery Park’s
waterfront.

MOST PREFERRED
Provides approximately
1400 m2 of new formal
trail to and along
Tannery Park’s
waterfront.

MODERATELY PREFERRED
Provides approximately
1200 m2 of new formal
trail to and along
Tannery Park’s
waterfront.

LEAST PREFERRED
Provides approximately
1200 m2 of new formal
trail to and along
Tannery Park’s
waterfront.

Preferred Alternative
Modified Alternative
2b – Armour stone
Groynes and Cobble
Beach with Trail
System Only
Alternative provides
green space area,
waterfront promenade,
and increased
accessibility, consistent
with the Master Plan. It
does not advance the
objective of improved
parking lot
infrastructure. Cobble
beach provides
shoreline access. This
alternative advances
most of the Town’s and
the PPS objectives.
MODERATELY PREFERRED
Provides approximately
1400 m2 of new formal
trail to and along
Tannery Park’s
waterfront.

Trail behind revetment
provides an additional
connection and
improved accessibility to
Walker Street
Promenade.

Trail behind revetment
provides an additional
connection and
improved accessibility to
Walker Street
Promenade.

Trail behind armour
stone wall along back of
cobble beach provides
an additional connection
and improved
accessibility to Walker
Street Promenade.

Trail behind armour
stone wall along back of
cobble beach provides
an additional connection
and improved
accessibility to Walker
Street Promenade.

Trail behind armour
stone wall along back of
cobble beach provides
an additional connection
and improved
accessibility to Walker
Street Promenade.

Trail behind armour
stone wall along back of
cobble beach provides
an additional connection
and improved
accessibility to Walker
Street Promenade.

Increased opportunity to
improve accessibility
and safety for public.

Increased opportunity to
improve accessibility
and safety for public.

Beach area also
provides informal
access to the shoreline.

Beach area also
provides informal
access to the shoreline.

Beach areas also
provide informal access
to the shoreline.

Beach area also
provides informal
access to the shoreline.

Increased opportunity to
improve accessibility
and safety for public.

Increased opportunity to
improve accessibility
and safety for public.

Increased opportunity to
improve accessibility
and safety for public.

Increased opportunity to
improve accessibility
and safety for public.

MOST PREFERRED

MOST PREFERRED

Alternative 1a Revetment with
Master Plan

Alternative 1b Revetment with
Modified Master Plan

Alternative 1c Revetment with Trail
System Only

Provides green space
area, waterfront
promenade, increased
accessibility and
improved parking lot
infrastructure consistent
with the Master Plan.
This alternative
advances the Town’s
and the PPS objectives.

Provides green space
area, waterfront
promenade, increased
accessibility, and
improved parking lot
infrastructure. This
alternative advances the
Town’s and the PPS
objectives.

Provides waterfront
promenade and
improved accessibility.
This alternative does
not advance the Town’s
objectives outlined in
the Master Plan.

MOST PREFERRED
Provides approximately
2
1300 m of new formal
trail to and along
Tannery Park’s
waterfront.

MODERATELY PREFERRED
Provides approximately
1300 m2 of new formal
trail to and along
Tannery Park’s
waterfront.

Trail behind revetment
provides an additional
connection and
improved accessibility to
Walker Street
Promenade.
Increased opportunity to
improve accessibility
and safety for public.

MODERATELY PREFERRED

MODERATELY PREFERRED

It advances an objective
of the PPS.

MODERATELY PREFERRED

MOST PREFERRED

MOST PREFERRED

Alternative 3 Breakwater and
Cobble Beaches with
Trail System Only

It advances an objective
of the PPS.
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Do Nothing

No improvement to the
aesthetics of the
shoreline.

Aesthetics

Views and Vistas

Park Amenities

Adjacent Properties

Alternatives that provide
a positive change to the
aesthetics of shoreline
are preferred.

Alternatives that
maintain or improve
views and vistas of the
Lake Ontario and
Oakville Harbour are
preferred.

Alternatives that can
improve park amenities
are preferred.

Alternatives that can
minimize impacts on
adjacent properties are
preferred.

Alternative 1a Revetment with
Master Plan

Alternative 1b Revetment with
Modified Master Plan

Alternative 1c Revetment with Trail
System Only

Revetment shoreline
protection treatment
provides formal
appearance similar to
other protection work in
Oakville.

Revetment shoreline
protection treatment
provides formal
appearance similar to
other protection work in
Oakville.

Revetment shoreline
protection treatment
provides formal
appearance similar to
other protection work in
Oakville.

Some debris will collect
along shoreline.

Some debris will collect
along shoreline.

Some debris will collect
along shoreline.

Additional green space
enhances the park
appearance.

Additional green space
enhances the park
appearance.

Alternative 2a Armour stone
Groynes and Cobble
Beach with Master
Plan

Alternative 2b Armour stone
Groynes and Cobble
Beach with Modified
Master Plan

Revetment and armour
stone groynes provide
formal appearance.

Revetment and armour
stone groynes provide
formal appearance.

Cobble beach provides
more natural
appearance.

Cobble beach provides
more natural
appearance.

Some debris will collect
on beach.

Some debris will collect
on beach.

Algae may collect on
beach which may be
malodorous to beach
users.

Algae may collect on
beach which may be
malodorous to beach
users.

Additional green space
enhances park
appearance.

Additional green space
enhances park
appearance.

EQUAL
Promenade, one
outlook feature and
groynes provide
opportunity for views of
Lake Ontario.

EQUAL
Promenade and
lookouts at end of
groynes provide
opportunity for views of
Lake Ontario.

Opportunity for views of
Oakville Harbour from
trail and existing pier.
MOST PREFERRED
Space created by lakefilling provides
opportunities to improve
park amenities and
parking lot
infrastructure.

Opportunity for views of
Oakville Harbour from
trail and existing pier.
MOST PREFERRED
Space created by lakefilling provides
opportunities to improve
park amenities and
parking lot
infrastructure.

Alternative 3 Breakwater and
Cobble Beaches with
Trail System Only

Armour stone groyne,
headland and
breakwater provide
formal appearance.
Cobble beaches provide
more natural
appearance.
Some debris will collect
on beaches.
Algae may collect on
beaches which may be
malodorous to beach
users.
Additional green space
enhances park
appearance.
EQUAL
Promenade and lookout
at end of groyne provide
opportunity for views of
Lake Ontario.

Preferred Alternative
Modified Alternative
2b – Armour stone
Groynes and Cobble
Beach with Trail
System Only
Revetment and armour
stone groynes provide
formal appearance.
Cobble beach provides
more natural
appearance.
Some debris will collect
on beach.
Algae may collect on
beach which may be
malodorous to beach
users.
Additional green space
enhances park
appearance.

EQUAL
Promenade and two
lookout features provide
opportunity for views of
Lake Ontario.

EQUAL
Promenade and one
outlook feature provide
opportunity for views of
Lake Ontario.

EQUAL
Promenade and one
outlook feature provide
opportunity for views of
Lake Ontario.

Opportunity for view of
Oakville Harbour from
trail and existing pier.

Opportunity for views of
Oakville Harbour from
trail and existing pier.

Opportunity for views of
Oakville Harbour from
existing pier.

MOST PREFERRED
Space created by lakefilling provides
opportunities to improve
park amenities and
parking lot
infrastructure.

MODERATELY PREFERRED
Space created by lakefilling provides
opportunities to improve
park amenities and
parking lot
infrastructure.

MODERATELY PREFERRED
Does not create
additional space to
improve park amenities
and parking lot
infrastructure.

No change on impact
on adjacent public
property.

MOST PREFERRED
Long-term positive
impacts on adjacent
public property.

MOST PREFERRED
Long-term positive
impacts on adjacent
public property.

LEAST PREFERRED
Long-term positive
impacts on adjacent
public property.

MOST PREFERRED
Long-term positive
impacts on adjacent
public property.

MOST PREFERRED
Long-term positive
impacts on adjacent
public property.

LEAST PREFERRED
Long-term positive
impacts on adjacent
public property.

MODERATELY PREFERRED
Long-term positive
impacts on adjacent
public property.

Tannery Park East will
continue to be prone to
flooding and erosion.

Some short term
impacts during
construction.

Some short term
impacts during
construction.

Some short term
impacts during
construction.

Some short term
impacts during
construction.

Some short term
impacts during
construction.

Some short term
impacts during
construction.

Some short term
impacts during
construction.

No improvement
views and vistas.

to

Existing parking lot has
61 informal parking
spaces.
Roadway within parking
area does not meet
Town requirements.

Opportunity for views of
Oakville Harbour from
trail and existing pier.
MODERATELY PREFERRED
Does not create
additional space to
improve park amenities
and parking lot
infrastructure.

EQUAL
Promenade and
lookouts at end of
groynes provide
opportunity for views of
Lake Ontario.
Opportunity for views of
Oakville Harbour from
trail and existing pier.
MOST PREFERRED
Space created by lakefilling provides
opportunities to improve
park amenities. No
improvement to the
parking lot
infrastructure.

Tannery Park West will
be prone to erosion.

Summary

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

MOST PREFERRED

MODERATELY PREFERRED

LEAST PREFERRED

MOST PREFERRED

MOST PREFERRED

LEAST PREFERRED

MODERATELY PREFERRED
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Table 6.3 Alternatives for Reaches 1 and 2: Evaluation for Economic Environment

Criteria

Rationale

Do Nothing

No capital costs.
Capital and
Maintenance Costs

Life Cycle

Summary

Alternatives with the
least relative capital and
maintenance costs are
preferred.

Alternatives with long
life cycle are preferred.

$2,560,000

Existing shore requires
ongoing maintenance

No remaining
life.

Alternative 1a Revetment with Master
Plan

design

Average annual
maintenance costs in
the order of 0.5 to 1% of
the capital costs.

Alternative 1b Revetment with
Modified Master Plan
$2,160,000
(
Average annual
maintenance costs in
the order of 0.5 to 1% of
the capital costs.

Alternative 2a Armour stone Groynes
and Cobble Beach
with Master Plan

Alternative 2b Armour stone Groynes
and Cobble Beach
with Modified Master
Plan

$1,650,000

$2,600,000

$2,430,000

Average annual
maintenance costs in
the order of 0.5 to 1% of
the capital costs.

Average annual
maintenance costs in
the order of 0.5 to 1% of
the capital costs.

Average annual
maintenance costs in
the order of 0.5 to 1% of
the capital costs.

Alternative 1c Revetment with Trail
System Only

Alternative 3 Breakwater and
Cobble Beaches with
Trail System Only

$2,700,00

Average annual
maintenance costs in
the order of 0.5 to 1% of
the capital costs.

Preferred Alternative
Modified Alternative
2b – Armour stone
Groynes and Cobble
Beach with Trail
System Only
$2,390,000
Average annual
maintenance costs in
the order of 0.5 to 1

MODERATELY PREFERRED
The design life is over
35 years.

MOST PREFERRED
The design life is over
35 years.

MOST PREFERRED
The design life is over
35 years.

LEAST PREFERRED
The design life is over
35 years.

MODERATELY PREFERRED
The design life is over
35 years.

LEAST PREFERRED
The design life is over
35 years.

MODERATELY PREFERRED
The design life is over
35 years.

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

MODERATELY PREFERRED

MOST PREFERRED

MOST PREFERRED

LEAST PREFERRED

MODERATELY PREFERRED

LEAST PREFERRED

MODERATELY PREFERRED

Table 6.4 Alternatives for Reaches 1 and 2: Evaluation for Physical Environment
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Do Nothing

No change or
improvement to slope
stability or reduction in
erosion.

No change to littoral
drift.
Littoral drift

Alternatives that
minimize effects on
littoral drift are
preferred.

No change to wave
reflection.

Other Coastal
Processes

Revetment will protect
existing slopes

Revetment will protect
existing slopes.

Revetment will protect
existing slopes.

Structures will protect
existing slopes.

Structures will protect
existing slopes.

Structures will protect
existing slopes.

Preferred Alternative
Modified Alternative
2b – Armour stone
Groynes and Cobble
Beach with Trail
System Only
Structures will protect
existing slopes.

EQUAL
Structure downdrift and
landward of entrance
piers. No impact on
littoral drift.

EQUAL
Structure downdrift and
landward of entrance
piers.
No impact on littoral drift

EQUAL
Structure downdrift and
landward of entrance
piers. No impact on
littoral drift.

EQUAL
Structure downdrift and
landward of entrance
piers. No impact on
littoral drift.

EQUAL
Structure downdrift and
landward of entrance
piers. No impact on
littoral drift.

EQUAL
Structure downdrift and
landward of entrance
piers. No impact on
littoral drift.

EQUAL
Structure downdrift and
landward of entrance
piers. No impact on
littoral drift.

May be some impact on
existing littoral deposits.

May be some impact on
existing littoral deposit at
west end of Tannery
Park West
EQUAL
Revetment will reflect
waves.

May be some impact on
existing littoral deposit at
west end of Tannery
Park West.
EQUAL
Revetment will reflect
waves.

Littoral material may
deposit on beach.

Littoral material may
deposit on beach.

Littoral material may
deposit on beaches.

Littoral material may
deposit on beaches.

EQUAL
Armour stone groynes
will reflect waves.

EQUAL
Armour stone groynes
will reflect waves.

EQUAL
Armour stone groynes
will reflect waves.

Groynes structures will
diffract waves and
create a calmer area in
the lee of the structures.

Groynes structures will
diffract waves and
create a calmer area in
the lee of the structures.

EQUAL
Armour stone groyne
breakwater and
headland will reflect
waves.

Beach will reduce wave
reflection.

Beach will reduce wave
reflection.

Alternative 1a Revetment with Master
Plan

EQUAL
Revetment will reflect
waves.

Alternative 1b Revetment with
Modified Master Plan

Alternative 1c Revetment with Trail
System Only

Alternatives that reduce
wave reflection are
preferred.

Alternative 2a Armour stone Groynes
and Cobble Beach with
Master Plan

Alternative 2b Armour stone Groynes
and Cobble Beach with
Modified Master Plan

Alternative 3 Breakwater and Cobble
Beaches with Trail
System Only

Breakwater will diffract
waves and create a
calmer area in the lee of
the structures.

Groynes structures will
diffract waves and
create a calmer area in
the lee of the structures.
Beach will reduce wave
reflection.

Beaches will reduce
wave reflection.

Water Circulation

Alternatives that
minimize effects on
water circulation are
preferred.

No change to water
quality or circulation.

No change to surface
drainage.

Surface drainage

Summary

Alternatives that
improve or do not alter
surface drainage are
preferred.

MODERATELY PREFERRED
All work within IPZ 1 of
Oakville water intake.

MODERATELY PREFERRED
All work within IPZ 1 of
Oakville water intake.

MODERATELY PREFERRED
All work within IPZ 1 of
Oakville water intake.

MOST PREFERRED
All work within IPZ 1 of
Oakville water intake.

MOST PREFERRED
All work within IPZ 1 of
Oakville water intake.

MOST PREFERRED
All work within IPZ 1 of
Oakville water intake.

MOST PREFERRED
All work within IPZ 1 of
Oakville water intake.

Maybe minor change in
circulation due to
change in shoreline
position.
EQUAL
Increased green space
may increase infiltration
and may reduce run-off
from parking area into
Lake Ontario.

Maybe minor change in
circulation due to
change in shoreline
position.
EQUAL
Increased green space
may increase infiltration
and may reduce run-off
from parking area into
Lake Ontario.

Maybe minor change in
circulation due to
change in shoreline
position.
EQUAL
Increase in green space
may slightly increase
infiltration and reduce
run-off from parking area
into Lake Ontario.

Maybe minor change in
circulation due to
change in shoreline
position.
EQUAL
Increased green space
may increase infiltration
and may reduce run-off
from parking area into
Lake Ontario.

Maybe minor change in
circulation due to
change in shoreline
position.
EQUAL
Increased green space
may increase infiltration
and may reduce run-off
from parking area into
Lake Ontario.

Maybe minor change in
circulation due to change
in shoreline position.
EQUAL
Increased green space
may increase infiltration
and may reduce run-off
from parking area into
Lake Ontario.

Maybe minor change in
circulation due to
change in shoreline
position.
EQUAL
Increased green space
may increase infiltration
and may reduce run-off
from parking area into
Lake Ontario.

Sanitary sewer overflow
in Reach 2 must be
accommodated in
structure.

Sanitary sewer overflow
in Reach 2 must be
accommodated in
structure.

Sanitary sewer overflow
in Reach 2 must be
accommodated in
structure.

MOST PREFERRED

MOST PREFERRED

MOST PREFERRED

Sanitary sewer overflow
in Reach 2 must be
accommodated in
structures and
discharged onto beach.
MODERATELY PREFERRED

Sanitary sewer overflow
in Reach 2 must be
accommodated in
structures and
discharged onto beach.
MODERATELY PREFERRED

Sanitary sewer overflow
in Reach 2 must be
accommodated in
structures and
discharged onto beach.
MODERATELY PREFERRED

Sanitary sewer overflow
in Reach 2 must be
accommodated in
structures and
discharged onto beach.
MODERATELY PREFERRED

EQAUL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL

EQUAL
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Table 6.5 Alternatives for Reaches 1 and 2: Evaluation for Technical and Engineering

Criteria

Rationale

Land and Water Lot
Requirement

Alternatives that can
meet project objectives
with minimal land and
water lot area are
preferred.

Do Nothing

No water lot or land
requirements.

No permits or approvals
required.

Agency Acceptance

Design

Alternatives that have
the potential to be
approved under
regulating Acts and
permits from local,
regional and/or federal
government are
required.

Alternatives that are
standard designs are
preferred

N/A

N/A

Constructability

Summary

Alternatives that meet
the objectives of the
project with the least
difficulty are preferred.

Approximately 7200m
between existing water
line and toe of the
proposed structure.
Water lot from MNR is
required.

Approximately 5700m2
between existing water
line and toe of the
proposed structure.
Water lot from MNR is
required.

Approximately 3100m2
between existing water
line and toe of the
proposed structure.
Water lot from MNR is
required.

Approximately 9600m2
between existing water
line and toe of the
proposed structure.
Water lot from MNR is
required.

Approximately 8300m2
between existing water
line and toe of the
proposed structure.
Water lot from MNR is
required.

Approximately 9400m2
between existing water
line and toe of the
proposed structure.
Water lot from MNR is
required.

Preferred Alternative
Modified Alternative
2b – Armour stone
Groynes and Cobble
Beach with Trail
System Only
Approximately 8400m2
between existing water
line and toe of the
proposed structure.
Water lot from MNR is
required.

MODERATELY PREFERRED
Conservation Halton
permit under Ont. Reg.
163/06.

MODERATELY PREFERRED
Conservation Halton
permit under Ont. Reg.
163/06.

MOST PREFERRED
Conservation Halton
permit under Ont. Reg.
163/06.

LEAST PREFERRED
Conservation Halton
permit under Ont. Reg.
163/06.

MODERATELY PREFERRED
Conservation Halton
permit under Ont. Reg.
163/06.

LEAST PREFERRED
Conservation
Halton
permit under Ont. Reg.
163/06.

MODERATELY PREFERRED
Conservation
Halton
permit under Ont. Reg.
163/06.

MNR Work Permit and
purchase or lease of
water lot under Public
Lands Act.

MNR Work Permit and
purchase or lease of
water lot under Public
Lands Act.

MNR Work Permit and
purchase or lease of
water lot under Public
Lands Act.

MNR Work Permit and
purchase or lease of
water lot under Public
Lands Act.

MNR Work Permit and
purchase or lease of
water lot under Public
Lands Act.

MNR Work Permit and
purchase or lease of
water lot under Public
Lands Act.

MNR Work Permit and
purchase or lease of
water lot under Public
Lands Act.

DFO review under
Fisheries Act. DFO
Authorization and
compensation likely
required.

DFO review under
Fisheries Act. DFO
Authorization and
compensation likely
required.

DFO review under
Fisheries Act. DFO
Letter of Advice likely
required.

DFO review under
Fisheries Act.
Authorization and
compensation is likely
required.

DFO review under
Fisheries Act. DFO
Authorization and
compensation is likely
required.

DFO
review
under
Fisheries
Act.
DFO
Authorization
and
compensation is likely
required.

DFO
review
under
Fisheries
Act.
DFO
Authorization
and
compensation is likely
required.

Transport Canada
review under Navigation
Protection Act.

Transport Canada
review under Navigation
Protection Act.

Transport Canada
review under Navigation
Protection Act.

Transport Canada
review under Navigation
Protection Act.

Transport Canada
review under Navigation
Protection Act.

Transport
Canada
review under Navigation
Protection Act.

Transport
Canada
review under Navigation
Protection Act.

LEAST PREFERRED
Revetment design well
understood.

MODERATELY PREFERRED
Revetment design well
understood

MOST PREFERRED
Revetment design well
understood

LEAST PREFERRED
Revetment design well
understood.

MODERATELY PREFERRED
Revetment design well
understood.

MODERATELY PREFERRED
Revetment design well
understood.

Groyne and beach
design more complex.
MODERATELY PREFERRED
Requires construction
access of berm and
lakefilling.

Groyne and beach
design more complex.
MODERATELY PREFERRED
Requires construction
access of berm and
lakefilling.

MODERATELY PREFERRED
Breakwater, Groyne and
beach
design
more
complex may require
physical modeling.

Armour stone groyne
construction somewhat
more challenging.
Placement of cobble
beach material and
armour stone wall
construction well
understood.
LEAST PREFERRED

Armour stone groyne
construction somewhat
more challenging.
Placement of cobble
beach material and
armour stone wall
construction well
understood.
LEAST PREFERRED

Alternative 1a Revetment with Master
Plan
2

Alternative 1b Revetment with
Modified Master Plan

MOST PREFERRED
Requires construction
access berm and
lakefilling.

MOST PREFERRED
Requires construction
access of berm and
lakefilling.

Revetment construction
method well understood.

Revetment construction
method well understood.

Alternative 1c Revetment with Trail
System Only

MOST PREFERRED
Revetment construction
method well understood.

More challenging than
alternatives 1b and 1c
because toe is in deeper
water.
MODERATELY PREFERRED

MODERATELY PREFERRED

MOST PREFERRED

MODERATELY PREFERRED

MODERATELY PREFERRED

MOST PREFERRED

Alternative 2a Armour stone Groynes
and Cobble Beach
with Master Plan

Alternative 2b Armour stone Groynes
and Cobble Beach
with Modified Master
Plan

LEAST PREFERRED

MODERATELY PREFERRED

Alternative 3 Breakwater and
Cobble Beaches with
Trail System Only

LEAST PREFERRED
Requires
construction
access of berm and
lakefilling.

Groyne
and
beach
design more complex.
MDERATELY PREFERRED
Requires construction
access of berm and
lakefilling.

Breakwater and groyne
construction somewhat
more
challenging.
Placement of cobble
beach
material
and
armour
stone
wall
construction
well
understood.
LEAST PREFERRED

Armour stone groyne
construction somewhat
more
challenging.
Placement of cobble
beach
material
and
armour
stone
wall
construction
well
understood.
MODERATELY PREFERRED

LEAST PREFERRED

MODERATELY PREFERRED
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Preferred Alternative Reaches 1 and 2

The preliminary preferred alternative design for Reaches 1 and 2 as determined by the
evaluation procedure is Alternative 2b – Armour stone groynes and cobble beach with modified
Master Plan. Alternative 2b was the most preferred alternative for the natural environment and
socio-cultural environment, equal to the other alternatives for the physical environment, and
moderately preferred for both the economic environment and technical and engineering
aspects.
After consideration of the agency and public comments, another alternative design concept was
developed which is a modification of Alternative 2b. The shoreline protection along Tannery
Park is provided by a system of armour stone revetments, groynes and walls with a cobble
beach in Modified Alternative 2b.The shore of Tannery Park East is protected with an armour
stone revetment which is located approximately 20 m north of the south end of the west pier.
The revetment is aligned such that it is perpendicular to the pier and gently curves along the
shoreline as it extends in a westerly direction. It transitions into an armour stone groyne that
retains a beach in Tannery Park West. A second groyne is located at the west end of beach at
the existing headland between Tannery Park West and Walker Street Promenade to hold the
beach material. Both groynes accommodate a lookout at the end. Cobble beach material is
placed between the two armour stone groynes. An armour stone wall is located along the back
of the beach. The wall will have a crest elevation of 78.0 m. The area between the armour stone
wall and the existing bank will be filled with clean fill material. The cobble will be placed in a
berm with a natural angle of repose and be allowed to be reshaped by wave action. The beach
slope will adjust over time to varying water levels and wave conditions. The beach will tend to
establish slopes of approximately 3h:1v and 6h:1v above and below the water line respectively.
A site plan of this alternative is presented in Figure 6.11. Typical sections through the structures
are provided in Figure 6.6.
This alternative retains most of the features of Alternative 2b with a reduced foot print in
Tannery Park East and increased footprint in Tannery Park West. The infill area required for this
alternative is approximately 8400 m2, which is similar to alternative 2b. The infill area includes
the shoreline protection with beach area, a recreational corridor along the shoreline, passive
green space area in Reach 1 and a naturally vegetated buffer area in Reach 2 with the same
width that was proposed for Alternative 2a. The foot print of the parking lot is within the existing
parking area. The area created between the parking lot and shoreline protection is used as a
4m multi-use trail and passive green space. The multi-use trail runs along the back of the
armour stone wall behind the beach in Tannery Park West. A naturally vegetated buffer area is
proposed between the trail and steeply sloped bank. No parking area is proposed for the new
infill area. The proposed infill area allows for continuous, accessible, pedestrian access along
the waterfront (separate from cars) and allows for a natural vegetated buffer area.
Two lookout features are proposed with this concept at the end of each groyne. These features
provide opportunities for viewing of Lake Ontario and the adjacent park shorelines.
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This alternative provides informal and formal park amenities which include 2,300 m2 of paved
parking area, 1,700 m2 of passive green space, 1,900 m2 of natural vegetated area in Tannery
Park West between the trail and the 78.0 m contour, and 1,400 m2 of trail. This alternative
improves the safety and efficiency of the parking lot infrastructure by providing a paved parking
surface.
The capital cost of the preferred alternative is estimated to be $2.4M. The estimate includes the
materials, equipment, and labour costs required to construct new land and shoreline protection
structures. Appendix H provides the capital cost estimates for the preferred alternative. The cost
estimates are based on unit prices for recent similar projects in southern Ontario. These cost
estimates do not include allowances for mobilization, demobilization, landscaping features, and
acquisition of the crown land, or taxes. The Town estimates that these additional costs would be
$450,000. The total project cost is estimated to be $2.85M.During the detailed design the cost
estimate will be updated.
It anticipated that a stone or concrete rubble access berm would be constructed along the
perimeter of the land fill area to gain access along the shoreline in front of the steeply sloped
bank and to isolate the area from the open lake. The armour stone revetment, wall, and groynes
would be constructed along the lakes side of the berm. The beach material would be placed
armour stone groynes. Fill material would be placed between the shore protection and land
during construction of the shore protection. Construction is estimated to be completed in 3 to 4
months depending on the contractor’s resources.
Modified Alternative 2b meets the purpose of the undertaking in most respects. It protects the
shoreline and meets the objective of the Master Plan of making Tannery Park a more accessible
urban waterfront park. It provides an accessible trail system. The lookout features provide for
views of Lake Ontario as well as the adjacent shorelines. This alternative also provides informal
access to the water’s edge with the beach area. The alignment of the shore protection provides
opportunities to consider and optimize the trail system for the shape of the land created during
detailed design. The number of parking spaces has been reduced to increase safety and
accessibility for larger vehicles or equipment. The number of parking spaces is reduced from the
preliminary preferred alternative.
As noted above, alternative 2b was the preferred alternative after the preliminary evaluation.
Modified alternative 2b was evaluated using the evaluation criteria. The evaluation is presented
in the last column of Tables 6.1 to 6.5. It has a similar evaluation as alternative 2b except in the
socio-cultural environment where it is moderately preferred. Modified Alternative 2b has a
marginally lower infill area compared to alternative 2b and the infill area has been redistributed
slightly in favor of the naturally vegetated area in reach 2. This results in a reduction of the area
available for the parking lot in Reach 1. The reduced parking lot area in reach 1 results in a
slightly lower evaluation in the socio-cultural environment criterion, park amenities.
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Implementation of Preferred Alternative in Reaches 1 and 2

The implementation of the shore protection project has the potential to both positively and
negatively affect the natural, socio-cultural, economic, and physical environment. During the
review of the shore protection alternatives by the team, agencies and public, potential effects
and mitigation measures for aspects of the environment as well as the technical and
engineering affects were identified. Table 6.6 provides a summary of these potential effects and
mitigation measures. The following provides a discussion of the mitigation measures and best
management practices that will be employed to ensure that the negative impacts of the
proposed shore protection project are minimized.
Table 6.6 Reaches 1 and 2 Mitigation Measures
Criteria

Avoidance, mitigation, compensation, enhancement
measures

Natural Environment
Potential impacts on
aquatic habitat

Potential impacts on
habitat linkages











create structural habitat features along toe of structure
create habitat diversity, niche spaces and edge cover
consider “random” placement of armour stone
employ best management practices during construction
minimize disturbance to the natural bank in Reach 2
incorporate plant species that encourage and support
migratory birds.
incorporate nectar bearing species to support butterflies
in adjacent park areas
create habitat diversity
plant native species



minimize disturbance to the natural bank in Reach 2



prepare storm water management plan for the parking lot
that considers the whole parking lot
landscape plan to consider deterrents to Canadian geese
employ geese management plan
employ best management practices during construction



Potential impacts on
terrestrial habitat
Potential impacts on
vegetation
Potential impacts on water
quality




Socio-cultural Environment
Potential effects on
planning and strategy
initiatives
Potential effects on public
access to the waterfront
and trail system
Potential effects on
aesthetics



consider alternative design for the parking lot layout to
maximize parking within the existing foot print




design accessible trail system
create continuous trail from the west pier to Waterworks
Park along the shoreline
consider removing accumulated debris and algae that
does not flush away naturally
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Potential effects on views
and vistas
Potential effects on park
amenities



consider formal access on to armour stone groynes



consider alternative design for walkway layout to
maximize accessibility and views
consider alternative design for the parking lot layout to
maximize parking within the existing foot print
notify local residents and park users of construction
activities
schedule construction for period when park is not as
active
provide alternative boat storage area during construction
isolate work area with construction fencing
work standard construction days and hours


Potential effects on
adjacent property owners







Economic Environment
Potential effects on capital
costs and maintenance





Potential effects on life
cycle
Physical Environment
Erosion protection
Littoral drift
Other Coastal Processes

Environmental Study Report
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review sources for clean fill that meets the Fill Quality
Guidelines and Good Management Practices for Shore
Infilling in Ontario (MOE 2011).
inspect and maintain shoreline structures regularly
remove accumulated algae that does not flush away
naturally using Town staff labour.
no mitigation required





design for long design life
no mitigation required
Consider design features such as structure slope and
type of armour stone placement to minimize wave
reflection
Water Circulation
 no mitigation required
Surface Drainage
 consider alternatives locations to discharge sanitary
sewer overflow to minimize impact on beach
Technical and Engineering Aspects
Land and Water Lot
 appraise land based on the instructions provided by
Requirements
Ministry of Natural Resources
Agency Acceptance
 incorporate requirements of approval agencies
 if DFO authorization is required, prepare offsetting plan
and provide DFO a letter of credit for the construction
costs of the offsetting plan features
Design
 design shore protection to minimize wave reflection
Constructability
 consider potential construction phasing
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Natural Environment

The preferred shoreline protection alternative has the potential to affect the natural environment.
It has potential to impact aquatic habitat, habitat linkages, terrestrial habitat, vegetation and
water quality. The proposed structures will create habitat diversity, niche spaces and edge cover
along the shoreline. Structural aquatic habitat features will be considered along the toe of the
structure during detailed design. Random placement of amour stone will also be considered.
The preferred alternative provides for a wide naturally vegetated area between the proposed
path and the natural bank in Reach 2. Disturbance of the natural steeply sloped bank will be
minimized as much as possible by constructing the shore protection away from the bank.
Landscape and storm water management plans will be developed for the site once the detailed
design of the shore protection system is complete. Native plant species that support and
encourage migratory birds and butterflies will be considered as part of these plans. The Town of
Oakville wishes to minimize the attraction of Canadian Geese to the site. The Town has a geese
management plan which includes preventing hatching and relocation. The landscape plans will
consider deterrents for Canadian geese.
The passive green space proposed for Tannery Park East provides an area for storm water
infiltration. A storm water management plan that considers low-impact development measures
and oil-grit separators will be developed for the new park area and parking lot.
Best management practices will be implemented during construction to minimize the impact on
the natural environment. These include:










Timing construction to avoid conflicts with fish-spawning and migratory birds (April 1 to
June 30).
Implementing sediment and erosion control techniques to contain sediment migration
into Lake Ontario. Erosion control measures will be monitored regularly and properly
maintained, as required.
Installing and maintaining tree protection around trees being retained.
Operating and storing all material and equipment used for the purpose of constructing
the shore protection works in a manner that prevents any deleterious substance from
entering Lake Ontario.
Stabilizing and re-vegetating all exposed soil areas upon completion of construction
activities.
Following Fill Quality Guidelines and Good Management Practices for Shore Infilling
(MOE 2011) for creating new land.
Managing all excess materials generated as a result of the project in an environmentally
acceptable manner.
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Socio-cultural Environment

The potential effects on the socio-cultural environment include effects on planning and strategy
initiatives, public access to the waterfront, aesthetics, views and vistas, park amenities and
adjacent properties. The Town wishes to provide an improved parking lot at Tannery Park. The
landscape plans developed for the project will consider alternative parking lot designs which
improve safety and efficiency in the parking area while maximizing the parking spaces within the
existing tableland at Tannery Park East.
Public access to the waterfront can be enhanced by considering accessible design standards
for the trails within the new park area and by creating a continuous trail between the West Pier
and Waterworks Park. The landscape plan should consider the aesthetics and potential for
creating new views and vistas by creating formal access to the armour stone groynes. Debris
and algae may accumulate on the beach. Consideration should be given to removing algae that
does not flush away naturally over time to improve the aesthetics.
The long term potential effects on adjacent properties are minimal in Tannery Park East and
West because the work is proposed for park lands adjacent to other Town owned property. Park
users and local residents may be disturbed by the construction activities in the short term.
These short term impacts may include: loss of public access to Tannery Park East and the
parking lot, relocation of boats stored in the park and noise. The disruption can be minimized by
providing notices to the public of the park improvements, scheduling work for periods when the
park is less active, finding alternative boat storage locations, isolating the work area from the
public, and working during standard construction work days.

iii.

Economic Environment

The economic environment was evaluated based on the capital and maintenance costs and the
life cycle of the structure. The capital cost of the preferred alternative is estimated to be $2.4M.
The capital cost could be mitigated by reviewing potential sources of clean fill for lake filling
such as concrete rubble that meets the Fill Quality Guidelines and can be sourced for a reduce
rate. The maintenance costs will be similar to the Town’s other shoreline structures. The
structures will need to be inspected and maintained over their life time. The beach area may
require periodic removal of accumulated algae that is not naturally flushed away. Town staff
could be utilized to remove algae.

iv.

Physical Environment

Erosion protection along the shoreline can be enhanced by providing structures with a long
design life. The design should include specifications and details such as a double toe stone
along the revetment, and keying the structure into sound bedrock which is known to extend the
life of armour stone revetments. The design should also review the localized changes to the
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littoral drift. Down drift accumulations of littoral material could be enhanced by placing additional
cobble or shingle material. Design features will be considered to address other coastal
processes. The structure slope and orientation will be reviewed to determine potential effects on
wave reflection.
A sanitary sewer outlet is located at the west end of Tannery Park West. Access to the outlet
must be maintained. Design features to accommodate the outlet will be developed in
consultation with Halton Region that meet their operational requirements and integrate with the
proposed shoreline protection alternative. Access to the sanitary outlet for Halton Region staff
will be maintained during construction.

v.

Technical and Engineering Aspects

Creating new land offshore of Tannery Park will require acquisition of Crown Land. The Ministry
of Natural Resources provides instructions with their application to appraise and acquire Crown
Land. Experience from other Town projects should be utilized for this aspect of the project once
the project has been finalized.
Shore protection projects require review and approval by various agencies under their
regulating acts. The following provides a description of the reviews and approvals that are
required for this project and how they relate to this project.
i.

Fisheries Act

Section 35 of the Fisheries Act states that “No person shall carry on any work, undertaking or
activity that results in the harmful alteration or disruption, or the destruction, of fish habitat”.
Fisheries and Oceans Canada (DFO) has developed list of pre-approved projects that do not
require review by DFO. If the proposed work is not included in the pre-approved projects, the
shoreline protection works will need to be reviewed under the Fisheries Act.
Fisheries and Oceans Canada is responsible for reviewing projects to identify any impact to fish
and fish habitat and working with proponents to identify mitigation measures. If impacts can be
mitigated, DFO will issue a letter of advice for the project and authorization under the Fisheries
Act is not required.
It is likely that this project will require authorization under the Fisheries Act. An application for
authorization includes: a descriptions of the undertaking, timeline, and location; description of
the fish and fish habitat; description of the effects on fish and fish habitat, measures and
standards to avoid or mitigate serious harm to fish; description of the residual harm to fish after
avoidance and mitigation measures and standards; and an offsetting plan. It also includes an
irrevocable letter of credit issued to cover the costs of implementing the offsetting plan. Once
the detailed design is complete an application will be submitted to DFO for their review. If
required, an offsetting plan will be developed in consultation with DFO.
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Navigation Protection Act

Transport Canada (TC) reviews projects with respect to the Navigation Protection Act. TC
reviews a project to determine if the project is an approved work, permitted work or designated
work. Approved works are works that are approved by the Minister after being assessed as
likely to substantially interfere with navigation. Permitted works are works that may proceed
without the Ministers approval, after determination by the Minister that they are not likely to
substantially interfere with navigation. These projects are deemed compliant with the NPA if
they meet the regulatory requirements and any terms and conditions applied to the project.
Designated works are works that may proceed without Notice under the NPA as long as it
complies with the Minor Works Oder. It is likely that the preferred alternative shore protection is
a permitted work. TC review and approval is required.
iii.

Public Lands Act

Approval from the Ministry of Natural Resources (MNR) is required under the Public Lands Act if
the works are constructed on public lands. The preferred alternative shoreline protection will be
located on lakebed offshore of Tannery Park which requires occupational authority for the
structure on Crown Land. An MNR work permit is required to construct the shore projection
works.

iv.

Ontario Regulation 162/06

Conservation Halton Ontario Regulation 162/06 allows the Authority to grant permission for
development within the regulated area. A permit is required for all development within the areas
regulated by the CH. The shorelines of Tannery and Waterworks Parks falls within the regulated
area and will require a CH permit.

Project specific conditions may be part of each agency’s approval. These conditions must be
implemented during construction as part of the approval or permit. Examples of these conditions
include such things as construction timing windows for in-water work, navigational aids on
marine based equipment, and erosion control measures.
Timing windows for in-water work can limit the extent of the work that can be completed in one
construction period for in-water work. The design will consider construction staging or design
features which enable the work efficiently. Construction methods that will isolate the work and
allow for construction of the shore protection and filling operation to proceed at the same time
will be considered. An example of such a method is constructing an access berm along the
perimeter of the land fill area.
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Walker Street Promenade and Waterworks Park (Reaches 3 & 4)

Review of the existing shoreline in Walker Street Promenade (Reach 3) found the protection
was overall in good conditions and required only maintenance or minor improvements to the
protection works. No shoreline protection concepts were developed specifically for Walker
Street Promenade. Maintenance of the existing structures at the west end of the reach are
considered and included with the concepts developed for Waterworks Park (Reach 4).
The existing shore protection in Waterworks Park has a low crest elevation with scattered
concrete rubble and stone. It provides a low level of shore protection. The master concept plan
does not detail shoreline protection in Waterworks Park and Walker Street Promenade. Along
this section of shoreline, the master plan aims to make Waterworks Park “more of what it
currently is – a terrific naturalized neighbourhood park” and make Walker St. Promenade
“actually a promenade” (section 1.2.1). Three alternatives have been considered in addition to
the “do nothing” alternative. The alternatives only consider stone protection. Although other
materials could be used, stone is considered the only material that will maintain the existing
naturalized appearance while protecting the shoreline over the long-term. The alternatives are
described below.
6.2.1

Alternative 1 – Armour Stone Wall

The layout of Alternative1 is shown in Figure 6.12, along with typical cross sections in Figure
6.13. This alternative proposes reconstruction of a section of the existing revetment in Walker
Street Promenade and armour stone wall and offshore boulders in Waterworks Park.
In Reach 3 - Walker Street Promenade, a section of revetment at the west end of the reach
could benefit from some maintenance. Alternative 1 proposes to rebuild an approximately 30 m
long section of the revetment. The revetment will wrap around the point between Waterworks
Park and Walker Street Promenade and merge into the armour stone wall proposed for
Waterworks Park.
The armour stone wall essentially follows the existing shoreline in Waterworks Park. The toe of
the wall is founded at an elevation of approximately 73.5 m and the wall has a crest elevation of
approximately 76.5 m. A layer of rip-rap and geotextile separate the armour stones from the
existing ground. The wall turns toward land to accommodate the existing storm sewer outlet.
The area directly in front of the outlet is lined with boulders to reduce scour.
Boulders are placed offshore in front of the wall. Near the natural points and the storm sewer
outlet, the boulders are placed more densely. In areas between the more densely placed
boulders, boulders are scattered. The boulders act to dissipate the energy of incoming waves
and create fish habitat. In addition, the more densely placed boulders will shelter the areas
between the points and encourage the accumulation of beach material.
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The reconstruction of the revetment will maintain the hardened look of the shoreline in Walker
Street Promenade. In Waterworks Park, the armour stone wall will give the shoreline a clean
and manicured edge. The offshore boulders add a naturalizing element to the shoreline.
6.2.2

Alternative 2 – Boulder Berm

Alternative 2 proposes a boulder berm shoreline treatment and is shown in Figure 6.14, along
with typical cross-sections in Figure 6.15. This alternative is very similar to Alternative 1 for
Reaches 3 and 4, the main difference being that the armour stone wall is replaced with a
boulder berm. This alternative retains the offshore boulders and the reconstruction of a section
of the existing revetment in Walker Street Promenade.
The boulder berm follows the existing shoreline in Waterworks Park. For the berm, boulders are
placed to a crest elevation of approximately 76.0 m. The berm slopes down to the existing
profile at a grade of approximately 2h:1v. Boulders can be placed amongst existing vegetation
to give the shoreline protection a very natural looking appearance. The boulder berm gives the
shoreline a very informal edge.
6.2.3

Alternative 3 – Armour Stone Wall with Boulder Groynes and Cobble Beaches

The third alternative considered for Reaches 3 & 4 is an armour stone wall with boulder groynes
and cobble beaches. The proposed layout is shown in Figure 6.16, along with typical crosssections in Figure 6.17.
In Walker Street Promenade, a nourished cobble beach is proposed in this alternative. A groyne
located at the point between Waterworks Park and Walker Street Promenade acts to contain
material at the west end of Walker Street Promenade. Some accumulation of shingle beach
material can already be observed in Walker Street Promenade. The beach is expected to
establish an alignment similar to that currently observed but with the water line pushed lakeward
to create a wider beach area.
In Waterworks Park, two different shoreline treatments are proposed. For the east section of
Waterworks Park, a cobble beach and groyne system is proposed. Similar to the beach
alternatives in Tannery Park, the beach has a flat area, an expected above water slope of
approximately 3h:1v and a below water slope in the order of 7h:1v. An armour stone wall is
located at the back of the beach. The wall has a very similar design to that proposed in
Alternative 1 for Reaches 3 & 4. Along this section the height of the wall is reduced to elevation
76.5 m and the toe elevation is raised to approximately 74.5 m. A berm of cobble beach material
is placed along the lakeside of the wall between two boulder groynes, located at the two existing
points in Waterworks Park. These groynes have a crest elevation of approximately 76.5 m and
slope down to the existing profile at a grade of approximately 2h:1v.
West of the proposed west groyne, the shore protection changes to an armour stone wall and
an offshore boulder system, the same as proposed in Alternative 1. The typical cross-section
and layout is essentially the same as in Alternative 1 along this section of shoreline.
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Reaches 3 & 4: Alternative 2
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Typical Cross Sections
Reaches 3 & 4: Alternative 2
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Reaches 3 & 4: Alternative 3
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Alternative 3 proposes a variety of shoreline treatments and diverse habitat creation. The
offshore boulders add to the natural character of Waterworks Park. The armour stone walls add
a more formal element to the shoreline protection. The cobble beach in Walker Street
Promenade reduces the “hardness” that the existing revetment currently gives the shoreline.
The two cobble beaches and boulder groynes create aquatic habitat and give the shoreline a
more naturalized appearance.

6.2.4

Evaluation of Alternatives for Reaches 3 and 4

Each of the alternatives presented in section 6.2.1 to 6.2.3 were evaluated against the list of
criteria described in Section 4. These criteria fall into five main categories:






Natural Environment;
Socio-Cultural Environment;
Economic Environment;
Physical Environment; and
Technical and Engineering.

The evaluation of each alternative is documented in Tables 6.7 to 6.11 and discussed below
based on the evaluation criteria groups. Each alternative is identified as most preferred (green),
moderately preferred (yellow) or least preferred (red). For criteria against which the alternatives
performed equally well, all alternatives are identified as equally preferred (green). The Do
Nothing alternative is presented in the tables but not evaluated. It is presented in order to
compare the other alternatives with the existing conditions.

i.

Natural Environment

Alternatives are evaluated against natural environmental criteria in Table 6.7. Alternatives 1 and
2 follow the existing shoreline as much as possible. There is no net encroachment beyond the
existing 75.3 m contour for these two alternatives. Alternative 3 would result in a loss of
approximately 700 m2 of habitat between the existing and proposed 75.3 m contour. For all
alternatives, the offshore boulders create niche habitats. The boulder berm and amour stone
wall add structural habitat (niche spaces, cover, shelter, edge etc.). In addition, the boulder
groynes and cobble beaches in Alternative 3 add to habitat diversity. Alternative 3 is considered
to be the most preferred alternative with respect to aquatic habitat.
Since the alternatives only involve shoreline protection located along the existing shore
alignment, no changes to habitat linkages, terrestrial habitat or vegetation are anticipated. All
alternatives are considered equally preferred in these criteria. No new park amenities are
proposed for the park with the proposed shore protection. There would be no increase surface
water run-off or wildlife as a result of the shoreline protection. Water quality is not anticipated to
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change with the proposed work. All alternatives are considered equally preferred with respect to
water quality.
Alternative 3 is considered the most preferred alternative for the natural environment.
ii.

Socio-cultural Environment

Alternatives are evaluated against socio-cultural criteria in Table 6.8. The Provincial Policy
Statement states that healthy active communities should be promoted by providing opportunities
for public access to shorelines. The existing park currently meets this objective of the PPS. The
Town of Oakville’s Master Plan aims to make Waterworks Park “more of what it currently is – a
terrific naturalized neighbourhood park”. Alternative 1 creates a formal shore protection and
offshore boulders add to the natural character of the shoreline. The boulder berm in Alternative
2 acts as a natural, informal shoreline protection. The armour stone wall, offshore boulders,
boulder groynes and cobble beach create a diversified and naturalized shoreline. All alternatives
advance the Town’s objectives in Waterworks Park by removing existing concrete rubble and
creating a positive impact on shoreline aesthetics. Alternatives 1 and 2 do not make changes to
Walker Street Promenade. Alternative 3 advances the Town’s objectives of providing
opportunities to access the water’s edge by enhancing the natural shingle beach at the west
end of Walker Street Promenade. Alternative 3 is considered to be most preferred with respect
to planning and strategy initiatives. Alternatives 1 and 2 are considered to be moderately
preferred.
All of the alternatives maintain the existing public access to the waterfront. Alternative 3
provides increased access to the water’s edge by enhancing the existing narrow beach area at
the west end of Walker Street Promenade and providing new beach areas along the shoreline
of Waterworks Park. Alternative 3 is the most preferred alternative for public access to the
waterfront and provides opportunity to launch small water craft from beaches.
All of the alternatives improve the shoreline aesthetics. The existing concrete rubble is replaced
with either armour stone or boulders. Alternative 1 provides a more formal appearance which
complements the manicured lawns of Waterworks Park. Alternative 2 provides an informal
shoreline edge with a more natural look. Alternative 3 provides an undulating shoreline with a
variety of shoreline treatments both formal and informal. The armour stone wall provides a
formal edge between the existing manicured lawn and proposed cobble and boulder material
along the shoreline.
Alternatives 1 and 2 do not improve views of Lake Ontario from Waterworks Park or Walker
Street Promenade. The cobble beaches in Alternative 3 offer opportunities for views of the park
from the shoreline. Alternative 3 is considered most preferred with respect to views and vistas.
All alternatives create a positive impact on adjacent properties. The adjacent properties in
Walker Street Promenade would benefit from an extended life of their shore protection structure.
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For all alternatives, some short term impacts on neighbouring properties may occur during
construction. All alternatives are equal.
All alternatives result in a positive impact aesthetically on the adjacent city park in Waterworks
Park and are considered equally preferred.
Overall Alternative 3 is the preferred alternative for the socio-cultural environment criteria.
iii.

Economic Environment

Alternatives are evaluated against economic criteria in Table 6.9. The capital cost of each
alternative was estimated. The construction cost of Alternatives 1, 2 and 3 is estimated to be
$250,000, $190,000 and $260,000 respectively. The estimate includes the materials,
equipment, and labour costs required for the shoreline protection structures. The cost estimates
are based on unit prices for recent similar projects in southern Ontario. These cost estimates do
not include allowances for mobilization, demobilization, landscaping features or taxes. Appendix
H provides the capital cost estimates for the preferred alternative.
The maintenance costs for each of the alternatives are estimated to lie in the range of 0.5 to 1
% of the capital costs. The design life for all of the alternatives is over 35 years. Alternative 2 –
Boulder Berm would be the preferred alternative for the economic environment criteria.
iv.

Physical Environment

Alternatives are evaluated against their impact on the physical environment in Table 6.10. All
alternatives stabilize the shoreline. Since the alternatives only involve shoreline protection, no
changes to water circulation or surface drainage are expected. The existing storm sewer outlet
is incorporated into the structure in all alternatives. For Alternative 3, the boulder groynes may
have some minor impact on littoral deposits. The offshore boulders in all alternatives will reduce
the wave reflection in Waterworks Park. All alternatives are considered equally preferred with
respect to the physical environment.
v.

Technical and Engineering

Alternatives are evaluated against technical and engineering criteria in Table 6.11. Alternatives
1 and 2 occupy a small area of lakebed (200 m2) that is not currently owned by the Town of
Oakville. Alternative 3 occupies approximately 1000 m2 of Crown lakebed. MNR may not require
acquisition of the lakebed required for Alternatives 1 and 2, but will likely require it for Alternative
3.
For all alternatives a permit from Conservation Halton is required under Ontario Reg. 163/06.
The project would require a Work Permit from MNR under the Public Lands Act. Water lot
purchase or lease from MNR may be required for Alternative 3. Alternative 3 would require
review by DFO under the Fisheries Act. DFO would issue a letter of advice under the Fisheries
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Act for this project. Alternatives 1 and 2 may be considered projects that do not require review
by DFO. Transport Canada review under the Navigation Protection Act would be required for all
alternatives.
The design and construction methods for all proposed shore protection structures are standard
and well-understood.
Overall Alternative 1 and 2 are the preferred alternatives for the technical and engineering
criteria.
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Table 6.7 Alternatives for Reaches 3 and 4: Evaluation for Natural Environment

Criteria

Aquatic Habitat

Do Nothing

Alternative 1 Armour Stone Wall

Alternative 2 Boulder Berm

No change to quantity of aquatic
habitat.

No net encroachment beyond existing 75.3m
contour.

No net change in area between existing and
proposed 75.3 m contour.

No change to quality of aquatic
habitat.

Armour stone shoreline adds structural
habitat (niche spaces, cover, shelter, edge,
etc)

Boulder berm shoreline adds structural
habitat (niche spaces, cover, shelter, edge,
etc)

Offshore boulders create niche habitats.

Offshore boulders create niche habitats.

Rationale

Alternatives that improve the quantity and
quality of aquatic habitat are preferred.

Alternative 3 Armour Stone Wall and Boulder Groynes
and Cobble Beaches
Loss of approximately 700 m2 of habitat
between existing and proposed 75.3m contour
line.
Armour stone wall shoreline adds structural
habitat (niche spaces, cover, shelter, edge, etc)
Groynes and beach add to habitat diversity.

Habitat Linkages

Alternatives that improve habitat linkages
are preferred.

No change

MODERATELY PREFERRED
No change

Terrestrial Habitat

Alternatives that improve the quantity and
quality of terrestrial habitat are preferred.

No change

No change

No change

No change

Vegetation

Alternatives that minimize
vegetation
removal
or
vegetation are preferred.

MODERATELY PREFERRED
No change

EQUAL

EQUAL
No change

EQUAL
tree and
preserve

Summary

Alternatives that improve or minimize
effects on water quality are preferred.

No change

No change

EQUAL
No change

EQUAL
No change

EQUAL
Water Quality

Offshore boulders and cobble beaches create
niche habitats.
MOST PREFERRED
No change

EQUAL
No change

EQUAL
No change

EQUAL
No change

EQUAL

EQUAL

EQUAL

MODERATELY PREFERRED

MODERATELY PREFERRED

MOST PREFERRED
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Table 6.8 Alternatives for Reaches 3 and 4: Evaluation for Socio-cultural Environment
Criteria

Rationale

Do Nothing

Alternatives that advance the objectives
of Town studies are preferred.

The Town of Oakville aims to make
Waterworks Park more of what it
currently is a “terrific naturalized
neighbourhood park”. The do
nothing
alternative
does
not
enhance
the
park’s
existing
character.

Alternatives that advance the Provincial
Policy Statement are preferred.

The Master Plan aims to achieve
that Walker Street Promenade may
“actually be a promenade”.

Planning and Strategy Initiatives

Alternative 1 Armour Stone Wall
The existing park currently
objectives of the PPS.

Alternative 2 Boulder Berm
meets

the

This alternative advances the Town’s
objective in Waterworks Park by removing
existing concrete rubble and providing formal
shore protection. Offshore boulders add to
the natural character of the shoreline.
Maintenance of existing revetment at west
end of Walker Street Promenade does not
advance the Town’s objectives.

The PPS states that healthy active
communities should be promote by
providing opportunities for public
access to shorelines.
No change to public access to
waterfront.

Public Access to the Waterfront and
Trail System

Alternatives
that
provide
new
opportunities for public access to
waterfront and improve accessibility and
safety of the trail system are preferred.

The existing park currently
objectives of the PPS.

meets

the

This alternative advances the Town’s
objective in Waterworks Park by removing
concrete rubble and protecting the shore with
an informal boulder berm. Boulders can be
placed to blend in with existing shoreline
vegetation to give natural looking shoreline
protection.
Maintenance of existing revetment at west
end of Walker Street Promenade does not
advance the Town’s objectives.

MODERATELY PREFERRED
No change to trail system.

MODERATELY PREFERRED
No change to trail system.

No change to public access to waterfront.

No change to public access to waterfront

No change to trail system.

Alternative 3 Armour Stone Wall and Boulder Groynes
and Cobble Beaches
The existing park currently meets the objectives
of the PPS.
This alternative protects the shore of
Waterworks Park with armour stone wall and
enhances the natural headlands with boulder
groynes. The offshore boulders in this
alternative add to the natural character of
Waterworks Park. The armour stone is a more
formal element in the concept although the wall
could be substituted for a more natural
appearing boulder berm.
This alternative advances the Town’s objective
by providing an enhancement to the natural
shingle beach at the west end of Walker Street.
MOST PREFERRED
No change to trail system.
No change to public access to waterfront in
Waterworks Park.
Increased public access to shore with wider
beach area at west end of Walker Street
Promenade.

No improvement to aesthetics of
shoreline.

MODERATELY PREFERRED
No change to Walker Street Promenade.

MODERATELY PREFERRED
No change to Walker Street Promenade.

Replaces concrete rubble with a stone wall in
Waterworks Park.

Replaces concrete rubble with boulder berm
in Waterworks Park.

Armour stone wall creates formal shoreline
edge which complements the manicured
lawns of Waterworks Park.

Boulder berm creates informal shoreline edge
and provides a more natural look.

Opportunity to launch small water craft from
beaches.
MOST PREFERRED
Beach area gives the shoreline enhances
natural look of the shingle beach at Walker
Street Promenade.

Aesthetics

Alternatives that provide a positive
change to the aesthetics of shoreline are
preferred.

No change to views of Lake Ontario.

EQUAL
No change to views of Lake Ontario.

EQUAL
No change to views of Lake Ontario.

Views and Vistas

Alternatives that maintain or improve
views and vistas of the Lake Ontario and
Oakville Harbour are preferred.

Park Amenities

Alternatives that can
amenities are preferred.

No changes to park amenities.

MODERATELY PREFERRED
No changes to park amenities.

MODERATELY PREFERRED
No changes to park amenities.

MOST PREFERRED
No changes to park amenities.

Adjacent Properties

Alternatives that can minimize impacts on
adjacent properties are preferred.

No impacts on adjacent properties

EQUAL
Positive to no impact on adjacent properties.

EQUAL
Positive to no impact on adjacent properties

EQUAL
Positive to no impact on adjacent properties

Summary

improve

park

Provides an undulating shoreline with a variety
of shoreline treatments. The armour stone walls
create a formal shoreline edge which
complements the manicured lawns of
Waterworks Park. The boulder groynes and
cobble beach shoreline soften the shore edge.
EQUAL
Beach provides opportunity for views of Lake
Ontario and adjacent shorelines.

EQUAL

EQUAL

EQUAL

MODERATELY PREFERRED

MODERATELY PREFERRED

MOST PREFERRED
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Table 6.9 Alternatives for Reaches 3 and 4: Evaluation for Economic Environment

Criteria

Rationale

No capital costs.
Capital and Maintenance Costs

Alternatives with the least relative capital
and maintenance costs are preferred.

Life Cycle

Alternatives with long life cycle are
preferred.

$250,000

$190,000

Alternative 3 Armour Stone Wall and Boulder Groynes
and Cobble Beaches
$260,000

Average annual maintenance costs in the
order of 0.5 to 1% of the capital costs.

Average annual maintenance costs in the
order of 0.5 to 1% of the capital costs.

Average annual maintenance costs in the order
of 0.5 to 1% of the capital costs.

MODERATELY PREFERRED
The design life is over 35 years.

MOST PREFERRED
The design life is over 35 years.

LEAST PREFERRED
The design life is over 35 years.

Alternative 1 Armour Stone Wall

Do Nothing

Summary

Alternative 2 Boulder Berm

EQUAL

EQUAL

EQUAL

MODERATELY PREFERRED

MOST PREFERRED

LEAST PREFERRED

Alternative 1 Armour Stone Wall

Alternative 2 Boulder Berm

Table 6.10 Alternatives for Reaches 3 and 4: Evaluation for Physical Environment

Criteria

Rationale

Erosion Protection

Alternatives that improve slope stability
and reduce erosion are preferred.

Littoral drift

Alternatives that minimize effects on
littoral drift are preferred.

Other Coastal Processes

Alternatives that reduce wave reflection
are preferred.

Water Circulation

Alternatives that minimize effects on
water circulation are preferred.

Surface drainage

Summary

Alternatives that improve or do not alter
surface drainage are preferred.

Do Nothing

stability

and

No change to slope stability or
erosion.

Improved slope
protection.

No change to littoral drift.

EQUAL
No change to littoral drift

EQUAL
No change to littoral drift.

EQUAL
Boulder groynes may have some minor impact
on littoral deposits.

No change to wave reflection.

MOST PREFERRED
No change at Walker Street Promenade.

MOST PREFERRED
No change at Walker Street Promenade.

MODERATELY PREFERRED
Cobble beach areas will reduce wave reflection.

No change to water circulation.

Offshore boulders will reduce wave reflection
in Waterworks Park.
MODERATELY PREFERRED
No change to water circulation.

Offshore boulders will reduce wave reflection
in Waterworks Park.
MODERATELY PREFERRED
No change to water circulation.

Offshore boulders will reduce wave reflection in
Waterworks Park.
MOST PREFERRED
No change to water circulation.

No change to surface drainage.

EQUAL
No change to surface drainage.

EQUAL
No change to surface drainage.

EQUAL
No change to surface drainage.

Existing storm sewer outlet
incorporated into structure.
EQUAL
EQUAL

erosion

will

be

Improved slope
protection.

stability

and

Existing storm sewer outlet
incorporated into structure.
EQUAL
EQUAL

erosion

Alternative 3 Armour Stone Wall and Boulder Groynes
and Cobble Beaches
Improved slope stability and erosion protection.

will

be

Existing storm sewer outlet will be incorporated
into structure.
EQUAL
EQUAL
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Table 6.11 Alternatives for Reaches 3 and 4: Evaluation for Technical and Engineering

Criteria

Land and Water Lot Requirement

Rationale
Alternatives that can meet project
objectives with minimal land and water lot
area are preferred.

Do Nothing
No land or water lot area required.

N/A

Agency Acceptance

Design

Constructability

Summary

Alternatives that have the potential to be
approved under regulating Acts and
permits from local, regional and/or federal
government are required.

Alternatives that are standard design
practices are preferred

Alternatives that meet the objectives of
the project with the least difficulty are
preferred.

N/A

N/A

Alternative 3 Armour Stone Wall and Boulder Groynes
and Cobble Beaches
Approximately 1000m2 between the city
property line and the toe of the proposed
structure. Water lot may need to be obtained
from MNR.

Alternative 1 Armour Stone Wall

Alternative 2 Boulder Berm

2
Approximately 200m between the city
property line and the toe of the proposed
structure

Approximately 200m2 between the city
property line and the toe of the proposed
structure.

MOST PREFERRED
Conservation Halton permit under Ont. Reg.
163/06.

MOST PREFERRED
Conservation Halton permit under Ont. Reg.
163/06.

MODERATELY PREFERRED
Conservation Halton permit under Ont. Reg.
163/06.

MNR Work Permit under Public Lands Act.

MNR Work Permit under Public Lands Act.

MNR Work Permit under Public Lands Act.
Water lot may be required from MNR

May require review by DFO under Fisheries
Act.

May require review by DFO under Fisheries
Act.

DFO review of project under Fisheries Act.

Transport Canada approval under Navigation
Protection Act.
MOST PREFERRED

Transport Canada approval under Navigation
Protection Act.
MOST PREFERRED

Armour stone wall design well understood.

Boulder berm design well understood.

EQUAL
Armour stone wall construction method is well
understood.

Boulder berm
understood.

EQUAL
construction

method

Transport Canada approval under Navigation
Protection Act.
MODERATELY PREFERRED
Armour stone wall, boulder groyne and cobble
beach design well understood.

well

EQUAL
Standard construction method
protection structures.

for

EQUAL

EQUAL

EQUAL

MOST PREFERRED

MOST PREFERRED

MODERATELY PREFERRED

shore
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Preferred Alternative for Reaches 3 and 4

The evaluation criteria found that all of the alternatives were virtually equal overall with
Alternative 2 – Boulder Berm having a slight advantage over the other due to its lower
construction cost. Although Alternative 2 has cost advantages over the other two alternatives,
we are of the opinion that all of the alternatives could be considered equally preferred. During
consultation, Conservation Halton has indicated that they are supportive of Alternative 1 –
armour stone wall for reaches 3 and 4.
The preferred alternative selected is Alternative 2 – Boulder Berm Figure 6.18 shows the site
plan for the preferred alternative. In Reach 3 - Walker Street Promenade, a section of revetment
at the west end of the reach could benefit from some maintenance. Alternative 2 proposes to
rebuild an approximately 30 m long section of the revetment. The revetment will wrap around
the point between Waterworks Park and Walker Street Promenade and merge into the boulder
berm proposed for Waterworks Park.
The boulder berm essentially follows the existing shoreline in Waterworks Park. For the berm,
boulders are placed to a crest elevation of approximately 76.0 m. The berm slopes down to the
existing profile at a grade of approximately 2h:1v. Boulders can be placed amongst existing
vegetation to give the shoreline protection a very natural looking appearance. The boulder berm
will extend around the existing storm sewer outlet and boulders will be placed in front of the
outlet to reduce scour. Boulders are placed offshore in front of the wall. Near the natural points
and the storm sewer outlet, the boulders are placed more densely. In areas between the more
densely placed boulders, boulders are scattered.
The capital cost of the preferred alternative is estimated to be $190,000. The estimate includes
the materials, equipment, and labour costs required for the shoreline protection structures.
Appendix H provides the capital cost estimates for the preferred alternative. The cost estimates
are based on unit prices for recent similar projects in southern Ontario. These cost estimates do
not include allowances for mobilization, demobilization, landscaping features or taxes. The
Town estimates these additional costs to be $10,000. The total project cost is estimated to be
$200,000. During detailed design the cost estimate will be updated. It is anticipated that the
shoreline protection along reaches 3 and 4 could be constructed in 3 to 5 weeks depending on
the contractor’s resources.
The boulder berm proposed in Alternative 2 is a less formal structure that will create a more
natural edge that will add diversity along the shoreline of Waterworks Park. The offshore
boulders will also add to the natural character of the shoreline and reduce wave energy at the
shoreline. Access to the water can be incorporated into the design of the protection works.
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Implementation of Preferred Alternative Reaches 3 and 4

The implementation of the shore protection project has the potential to both positively and
negatively affect the natural, socio-cultural, economic, and physical environment. During the
review of the shore protection alternatives in Reaches 3 and 4 by the team, agencies and
public, potential effects and mitigation measures for aspects of the environment as well as the
technical and engineering affects were identified. Table 6.12 provides a summary of these
potential effects and mitigation measures. The following provides a discussion of the mitigation
measures and best management practices that will be employed to ensure that the negative
impacts of the proposed shore protection project are minimized.

i.

Natural Environment

The preferred shoreline protection alternative has the potential to affect the natural environment;
however, the effects are considered minimal because the shoreline protection will be located
along the existing shoreline. Potential effects on aquatic habitat can be minimized by locating
the shoreline protection landward of the area which is considered aquatic habitat. The proposed
shore protection will enhance aquatic habitat by providing habitat diversity, niche spaces and
edge cover. The offshore boulders will create niche habitats. The proposed work is not expected
to affect habitat linkages, terrestrial habitat, or water quality. Some existing vegetation adjacent
to the shoreline may be disturbed during construction. Landscape plans for the park should
consider native plant species which encourage and support migratory birds.
Best Management Practiced measures will be implemented during construction to minimize the
impact on the natural environment. These include:









Timing construction to avoid conflicts with fish-spawning and migratory birds (April 1 to
June 30).
Implementing sediment and erosion control techniques to contain sediment migration
into Lake Ontario. Erosion control measures will be monitored regularly and properly
maintained, as required.
Installing and maintaining tree protection around trees not being removed.
Operating and storing all material and equipment used for the purpose of constructing
the shore protection works in a manner that prevents any deleterious substance from
entering Lake Ontario.
Stabilizing and re-vegetating all exposed soil areas upon completion of construction
activities.
Managing all excess materials generated as a result of the project in an environmentally
acceptable manner.
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Table 6.12 Reaches 3 and 4 Mitigation Measures
Criteria

Avoidance, mitigation, compensation, enhancement
measures

Natural Environment
Potential impacts on
aquatic habitat





Where possible create structural habitat features along
toe of structure
Where possible create habitat diversity, niche spaces
and edge cover
Employ best management practices during construction
incorporate plant species that encourage and support
migratory birds
plant native species and create naturally vegetated areas



minimize disturbance to the park land



no mitigation required






Potential impacts on
habitat linkages
Potential impacts on
terrestrial habitat
Potential impacts on
vegetation
Potential impacts on water
quality
Socio-cultural Environment
Potential effects on
planning and strategy
initiatives




Potential effects on public
access to the waterfront
and trail system




Potential effects on
aesthetics
Potential effects on views
and vistas
Potential effects on park
amenities
Potential effects on
adjacent property owners



incorporate water access points in design
consider water access points for canoes and kayaks in
design
incorporate water access points in design
consider water access points for canoe and kayaks in
design
no mitigation required



design shore protection to consider views and vistas



no mitigation required






notify local residents and park users of construction
activities
schedule construction for period when park is not as
active
isolate work area with construction fencing
work standard construction days and hours



no mitigation required



no mitigation required



Economic Environment
Potential effects on capital
costs and maintenance
Potential effects on life
cycle
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Avoidance, mitigation, compensation, enhancement
measures

Physical Environment
Erosion protection
 design for long design life
Littoral drift
 no mitigation required
Other Coastal Processes
 no mitigation required
Water Circulation
 no mitigation required
Surface Drainage
 no mitigation required
Technical and Engineering Aspects
Land and Water Lot
 No mitigation required
Requirements
Agency Acceptance
 incorporate requirements of approval agencies
Design
 detailed design be review by OWPP
Constructability

ii.




consider potential construction phasing
do not restrict OPWW staff access during construction.

Socio-cultural Environment

The potential effects of planning and strategy initiatives, public access to the waterfront and
views and vistas can be addressed by considering design features that provide access points to
the water’s edge and provide opportunities for views and vistas of the shoreline. The access
points could be designed to accommodate small water craft such as kayaks and canoes. The
preferred alternative will improve the aesthetic of the shoreline by removing the concrete rubble
from the shoreline. The park amenities are not anticipated to change.
The long term potential effects on adjacent properties are expected to be enhanced by
improving revetment structure in Walker’s Street Promenade. In the short term, local residents
may be disturbed by the construction activities that may include: restricted access to the
shoreline of Waterworks Park and noise. The disruption can be minimized by providing notices
to the public of the park improvements, scheduling the work for period when park is not as
active, isolating the work area from the public, and working during standard construction work
days.

iii.

Economic Environment

The evaluation criteria for the economic environment included the capital and maintenance
costs and the life cycle of the structure. The preferred alternative is the least expensive
alternative and no mitigation measures are suggested.
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Physical Environment

Erosion protection along the shoreline will be enhanced by providing structures with a long
design life that can be maintained over their lifetime. The boulder berm construction is well
understood and can be easily maintained through the existing park access points. The offshore
boulders will reduce wave reflection. No mitigation measures are suggested for the potential
effects on erosion protection, littoral drift, water circulation or surface drainage.
The design must accommodate the storm sewer outlet in Waterworks Park. The design will
consider the Town’s operational needs with respect to the storm sewer. The design and
construction must not affect the operation of the Oakville Water Purification Plan (OWPP).
OWPP will be provided with details of the design and details of construction. OWPP will be
provided access to the site during construction if required.

i.

Technical and Engineering Aspects

As discussed in Section 6.1.7, shore protection projects require review and approval by various
agencies under their regulating acts. If the shore protection works along reaches 3 and 4 where
constructed separately from the shore projection in reaches 1 and 2, the shore protection works
would be require a separate agency review and approval. The following provides a description
of the reviews and approvals that are required and how they relate to the works proposed in
reaches 3 and 4.

i.

Fisheries Act

Fisheries and Oceans Canada (DFO) has developed list of pre-approved projects that do not
require review by DFO. DFO includes bank stabilization using rock protection, plantings or
bioengineering where there is no temporary or permanent increase in existing footprint below
the High Water Mark and no new temporary or permanent fill placed below the High Water
Mark. The work proposed for reaches 3 and 4 may be included in the pre-approved projects
depending on the foot print of the protection works. If the foot print is increased below the High
Water Mark, DFO will review the project. If impacts can be mitigated, DFO will issue a letter of
advice for the shore protection works.
ii.

Navigation Protection Act

Transport Canada has developed a list of designated works. Designated works are works that
may proceed without Notice under the Navigation Protection Act as long as it complies with the
Minor Works and Waters Order. It is likely that the preferred alternative for the shore protection
works proposed for reaches 3 and 4 is a designated work and will not require review by
Transport Canada.
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Public Lands Act

Approval from the Ministry of Natural Resources (MNR) is required under the Public Lands Act if
the works are constructed on public lands. The preferred alternative shoreline protection for
reaches 3 and 4 will be located on lakebed. An MNR work permit is required to construct the
shore projection works.

iv.

Ontario Regulation 162/06

Similar to the work in Reaches 1 and 2, Conservation Halton Ontario Regulation 162/06 allows
the Authority to grant permission for development within the regulated area. A permit is required
for all development within the areas regulated by the CH. The shoreline of Tannery and
Waterworks Parks falls within the regulated area and will require a CH permit.
Project specific conditions may be part of each agency’s approval. These conditions must be
implemented during construction as part of the approval or permit. Examples of these conditions
include such things as construction timing windows for in-water work and erosion control
measures.
Timing windows for in-water work can limit the extent of the work that can be completed in one
construction period for in-water work. It is anticipated that the work proposed in reaches 3 and 4
can be completed in one construction season.
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Agency and Public Consultation

During the environmental assessment consultation with regulatory agencies and the public were
undertaken. The purpose of the consultation process was to ensure that the interests and
concerns of regulatory agencies as well as members of the public were addressed in the
Environmental Assessment.
The following principals of consultation were followed during the consultation:




All consultation will be clear open and inclusive
Stakeholder concerns will be identified early in the process and addressed in the EA
process using a number of techniques to collect and address input; and
Issues, concerns and all responses will be documented as part of the EA.

The purpose of the consultation process was to ensure that the interests and concerns of
federal and provincial agencies as well as members of the public were addressed in the
Environmental Assessment. The following consultation methods were utilized during the
preparation of this Environmental Assessment:







Letters were sent to review agencies, First Nations groups, stake holders and interested
individuals, special interest groups and potentially affected individuals or organizations,
to advise them of the EA commencement, project contacts, known consultation events
and the location of the Town website;
Advertisements in local newspapers providing notice of commencement and public
consultation events;
Website updates advising of project, public consultation events, formal documentation
and reports, and general project information.
Two Public Information Centres with open house format, which were advertised in local
newspapers, the Town website and direct mailings; and
Meetings with Conservation Halton and Halton Region to discuss relevant issues.

It was the intent of the consultation process that input from all interested or affected parties or
individuals would be sought through a variety of means including verbal, written and public
meetings. An agency contact list was developed for this EA and is included in Appendix J.
Newspaper notices were issued in the Oakville Beaver as is the normal practice for
environmental assessments in the Town of Oakville, ensuring coverage of the entire
municipality.
The public open houses were an important component of the EA process as they gave
interested stakeholders an opportunity to discuss the project details and ask questions both
about the proposed undertaking and the EA process to gain a better understanding of the
project.
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By utilizing a combination of public open houses, written correspondence, newspaper
notifications and publication of project materials on the municipal website, the Town engaged in
a comprehensive consultation program ensuring that all residents and interested parties had an
opportunity to participate in the EA process.

7.1

Notice of Commencement

Upon commencement of the Environmental Assessment, a Notice of Commencement was
published in the Oakville Beaver on July 17, 2013. A second advertisement was run in the July
23, 2013 edition. In addition to the newspaper publications, this Notice of Commencement was
also published on the Town of Oakville website and mailed to all of the contacts on the contact
list.
The Notice of Commencement included the following description of the Study: “The shoreline
along Tannery and Waterworks Parks between 16 Mile Creek and Kerr Street south of Walker
Street is in poor condition. The Town is considering improvements to the shoreline as identified
in the Oakville Harbour West Shore Master Plan, 2007. The purpose of this undertaking is to
provide shoreline improvements, consistent with the Master Plan, including shore stability,
improved access to shoreline and an overall enhancement of the environmental conditions. The
Town of Oakville is therefore considering ways and means of achieving this goal and has
initiated a Municipal Class Environmental Assessment (EA) to be undertaken”.
The Notice of Commencement also solicited public participation in the environmental
assessment process and encouraged members of the public, agencies and other interested
persons to actively participate in the process by attending the consultation opportunities (public
open houses) or contacting staff directly with information, comments or questions.

7.2

Public Open House 1

Notification of PIC#1 was advertised in the Oakville Beaver on November 13 and November 22,
2014. The notice was also published on the Town website, mailed to all the contacts on the
contact list and emailed to those on the contact list who had provided email addresses. The
contact list included any individuals or organizations that expressed an interest in the study and
requested to be added to the contact mailing list.
The first public open house was held on November 27, 2013 at the Oakville Area. Presentation
boards provided descriptions of the site conditions at Tannery and Waterworks Parks including
the terrestrial and aquatic habitat, coastal conditions and natural heritage features and
functions. Boards depicting typical shoreline protection structures were also presented. A copy
handout provided at the open house and the presentation boards is provided in Appendix I.
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During the open house a total of 26 guests signed in on the sign-in sheet. Attendees included
people who lived in the study area and park users. Ward 2 councilor, Pam Damoff (Town
Councilor) also attended. Open house guests were provided comment sheets with the team’s
contact information. Comments were provided both during and after the open house. 19
comment sheets were returned and are provided in Appendix I. Table 1 of Appendix I provides a
summary of the public’s comments and the responses.

7.3

Public Open House 2

Notification of PIC#2 was advertised in the Oakville Beaver on September 18 and September
25, 2014. The notice was also published on the Town website, mailed to all the contacts on the
contact list, and emailed to those on the contact list who had provided email addresses. The
contact list included any individuals or organizations that expressed an interest in the study and
requested to be added to the contact mailing list.
A second public open house was held on September 30, 2014 at the Oakville Area to present
the alternative designs for the shoreline protection at Tannery and Waterworks Parks. The
presentation also included the evaluation of the alternatives and the preliminary preferred
alternative for each shoreline reach. Presentation boards from the previous open house
showing the site conditions including the terrestrial and aquatic habitat, coastal conditions and
natural heritage features and functions where also available. A copy handout provided at the
open house and the presentation boards is provided in Appendix I.
During the open house a total of 34 guests signed in on the sign-in sheet. The attendees
included people who lived in the study area and park users. Ward 2 councilors, Pam Damoff
(Town Councilor) and Cathy Duddeck (Regional Councilor) also attended. Open house guests
were provided comment sheets with the team’s contact information. Comments were provided
both during and after the open house. 21 comment sheets were returned and are included in
Appendix I. Table 2 in Appendix I provides a summary of the public’s comments and the
responses. Overall the public comments supported the shore protection project. They were
eager to have the work completed. A number of residents from the south side of Walker Street
attended the meeting in order to discuss with Town staff other local concerns. These comments
are included in Table I1 but no response is provided.

7.4

Agency Meeting and Comments

During the preparation of this Environmental Assessment, the project team met with
Conservation Halton three times. The first meeting was held on September 23, 2013. This
meeting was held to introduce and provide general overview of the shoreline protection project.
During the meeting the team discussed the existing information Conservation Halton had
pertaining to the site’s natural environment. A copy of the agenda and minutes of the meeting
are provided in Appendix J.
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In November 2013 a draft Natural Environment Assessment report was provided to CH. The
draft Natural Environment Assessment report provided a description of the physical site, natural
environment, and socio-cultural environment and other site features. This report is the included
in this ESR as Section 3 – Existing Environment.
On April 17, 2014, the Town of Oakville provided CH with a summary of the alternative design
concepts. CH and the project team met on April 24, 2014 to discuss the Natural Environment
Assessment report and the proposed alternative design concepts for shore protection. The
meeting minutes are included in Appendix J.
On June 26, 2014, the project team met with Halton Region to discuss the shoreline project and
the potential impact on Halton Region’s sanitary sewer overflow that is located within Reach 2 Tannery Park West. The team presented the proposed alternative concept designs for the
shoreline protection. The outlet is regularly inspected by Halton Region staff. They require the
overflow outlet to be at a similar elevation and for the outlet to remain accessible for visual
inspection. Halton Region staff will review the proposed alternatives and provide comments
when they review the Environmental Study Report (ESR).
In July 2014, a preliminary ESR was submitted to CH and Halton Region. The project team
received two letters with CH’s comments regarding the draft ESR report. Copies of these letters
from CH dated September 9, 2014 and October 17, 2014 are included in Appendix J. On
October 21, 2014 a meeting with CH was held to discuss their comments. A copy of the agenda
and minutes to the meeting are included in Appendix J. Table 1 in Appendix J provides a
summary of their comments and the responses to the comments. At the close of the meeting,
CH stated that they would review the evaluation criteria internally and provide their comments.
CH internally evaluated the alternative design concepts for the shoreline protection and
provided a letter dated November 21, 2014 describing the shore protection alternative that staff
would support for each reach. A copy of the letter is provided in Appendix J. CH stated that they
understood the need to formalize the parking area at Tannery Park East. The letter states that
“…staff are of the opinion that formalization of the parking lot can be achieved without the need
for infill into the lake.” Further the letter states that “..staff are supportive of what is proposed for
Reach 1, under alternative 1c; and for Reach 2 staff would support infill to accommodate a
shoreline protection structure and recreational corridor similar to what is proposed under
alternative 2a for this reach…”. In the letter CH also stated “For reaches 3 and 4, Conservation
Halton staff are supportive of alternative 1 and further recommend considerations to incorporate
design options to improved access to the waterfront.” These comments are summarized in
Table 1 in Appendix J.
On February 24, 2015, a final draft ESR was submitted to CH, Halton Region, MNR and DFO.
CH provided comments regarding the final draft ESR report in a letter dated April 9, 2015. A
copy of this letter is provided in Appendix J. On May 11, 2015, a response letter was provided to
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CH. A copy of the response letter prepared by Shoreplan is included in Appendix J. These
comments and responses are summarized in Table 1 in Appendix J.
Halton Region staff provided comments regard the final draft ESR by letter on March 26, 2015
and by email (L. Kalika March 27, 2015). Halton Region noted that they are reviewing the
requirement for a new intake at OWPP. They noted in their letter that “The proposed shoreline
improvements appear to have significant impacts should the Region proceed with modifications
or construction of a new intake to the OWPP specifically.” The Region noted that the boulder
berm proposed in Reach 4 would need to be moved or built after the construction of the new
intake. It was also noted that “the area between OWPP and waterfront would be temporarily
impacted by construction should the Region require to construct the new intake in that area or
extent the existing intake.” Their comments are included in Table 1 along with our responses to
these comments. Copies of these emails are provided in Appendix J. On May 12, 2015 the
Town attended a Stakeholder Advisory Committee meeting regarding the Municipal Class EA
for Rerating of the Oakville Water Purification Plant project. The Region is initiating the project
to assess, test and evaluate various plant components so Halton Region can rerate OWPP. The
study will not involve any construction at the Plant.
MNR staff provided comments regarding the final draft ESR by email on May 26, 2015 (email
from M. Eplett). MNRF had no concerns related to the natural heritage features and species at
risk. MNR confirmed that a work permit under the Public Lands Act will be required in order to
place fill on Crown Land and that there will be a requirement to purchase the filled land from the
Crown. MNR’s comments have been added to Table 1 in Appendix J and a copy of the email
also included in the Appendix.
DFO was also provided a copy of the final draft ESR. The Fisheries Protection program
responded on March 23, 2105 that they had received the report and that the project had been
sent to the regulatory review unit in Burlington. A. Doherty, Fisheries Protection Biologist for
DFO and J. Graham of Shoreplan discussed the project by phone on April 16, 2015. DFO
indicated that Authorization under the Fisheries Act would likely be required for the works
proposed in Reaches 1 and 2. However this would be confirmed following DFO’s review of the
project. If authorization is required, an offsetting plan would be required. It was recommended
that DFO staff be consulted during the development of the offsetting plan. On May 28, 2015,
DFO staff (H. Surette) informed us that they will not be able to provide any comments at this
time. However, DFO staff noted that “As Andrea had previously indicated an Authorization is
likely going to be required; however, this recommendation has not been approved.”
Transport Canada (TC) was provided a digital copy of the final draft ESR. On May 5, 2015
Transport Canada provided contact information for the Environmental Assessment Coordinator.
TC also provided the list of Acts that Transport Canada Administers. This project will require
review under the Navigation Protection Act based on the list provided. TC’s comments have
been added to Table 1 in Appendix J. A copy of the email from TC is provided in the Appendix.
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Consultation will all of the agencies, CH, MNRF, DFO and TC, and Halton Region will continue
during detailed design.

7.5

Aboriginal Consultation

In preparation of this Environmental Assessment, the project team contacted Ministry of
Aboriginal Affairs (MMA) and Aboriginal Affairs and Northern Development Canada (AANDC)
regarding established and potential Aboriginal and treaty rights in the vicinity of Tannery and
Waterworks Parks. MMA provided a response letter on October 3, 2013 advising that “the
project appears to be located in an area where First Nations may have existing or asserted
rights or claims in Ontario’s land claims process or litigation that could be impacted by your
project.” MMA provided contact information for three First Nations groups. MMA also advised
the team that the AANDC will provide baseline information held by AANDC. MMA also stated
that they did not wish to be kept informed of the progress of the project.
On August 1, 2013, AANDC provided a letter with information regarding key features of the
project area, aboriginal community information, treaties, claims, legal proceedings, selfgovernment agreements and other considerations. A copy of the AANDC letter is included in
Appendix J. An example of the letter provided to the communities is provided in Appendix J.
The contacts provided by MMA and AANDC were added to the consultation list and project
information was sent to the contacts.

129

Tannery and Waterworks Parks Shoreline Improvements
Town of Oakville

Environmental Study Report
Shoreplan File 13-1918

References
Christian J Stewart Consulting, 2002. Development of a Kilometer-by-Kilometer Lake Ontario –
St. Lawrence River Historic Recession Rate Database. Coastal Task Working Group
International Joint Commission Lake Ontario – St. Lawrence River Regulation Study November
2002.
Halton-Hamilton Source Protection, 2012. Assessment Report for the Halton Region Source
Protection Area Version 2.1 January 2012. Approved by Ministry of the Environment January
26, 2012.
John George Associates Inc. 2008. Oakville Harbour West Shore Master Plan. Town of Oakville
Park Planning and Development. August 2008.
MNR 1975. Ministry of Natural Resources, Ontario Great Lakes Shore Damage Survey, 1975.
MNR, 1989. Great Lakes Flood Levels and Water Related Hazards. Unpublished report
prepared by Conservation Authorities and Water Management Branch, Ontario Ministry of
Natural Resources, February, 1989
MNR, 2001. Great Lakes - St. Lawrence River System and Large Inland Lakes. Technical
Guides for flooding, erosion and dynamic beaches in support of natural hazards policies 3.1 of
the provincial policy statement. Watershed Science Centre. ISBN: 0-9688196-1-3
MOE, 2011. Fill Quality Guide and Good Management Practices for Shore Infilling in Ontario.
Revised in 2011 by M. Gordon and T. Fletcher Standards Development Branch Ontario Ministry
of the Environment. March 2011.
OP, 2012. Livable Oakville Town of Oakville Official Plan 2009 Office Consolidation September
7, 2012.
Terraprobe, 2014, Geotechnical Investigation: Tannery and Waterworks Parks Shoreline
Improvements Oakville Ontario, File No. 11-13-3179, prepared for Shoreplan Engineering
Limited, May 20, 2014.

130

