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1. Introduction

Beacon Environmental Limited (Beacon) was retained by Millcroft Greens Corporation (the proponent)
to prepare a Scoped Environmental Evaluation Report (EER) for the property located at 2155 Country
Club Drive and 4274 Dundas Street in the City of Burlington (Figure 1). The subject property
corresponds with proposed development areas located in golf course holes #1, #6, #7, #16 and the
operations and maintenance yard north of Hole #12 of the Millcroft Golf Club and includes an area of
13.40 hectares. For ease of reference, these proposed development parcels/areas have been ascribed
the alphabetical identifiers A - E. The subject property is currently designated as Major Parks and Open
Space in the City of Burlington Official Plan and is zoned Open Space. The subject property is
designated Urban Area and Regional Natural Heritage System (RNHS) in the Region of Halton Official
Plan (ROP). The proponent is proposing to redevelop the subject property for residential uses. This
EER is required to support applications for an Official Plan Amendment, Zoning By-law Amendment
and Draft Plan of Subdivision.

The subject property consists predominantly of existing golf greens and associated landscaping.
Appleby Creek flanks the western boundary of the subject property and flows into a large dug online
pond (Mill Pond) at the corner of Country Club Drive and Upper Middle Road (Area A). Sheldon Creek
flanks the eastern boundary of Area D and flows through a series of dug ponds, including a large pond
at the Canadian National Rail line overpass of Appleby Line near Millcroft Park. The Mill Pond is used
for golf course irrigation and, although not designed for stormwater management, likely provides some
limited stormwater management functions for portions of the adjoining residential development near
Areas A and B.

Prior to consideration of the redevelopment of portions of the golf course for residential uses, Millcroft
Golf Club’s Permit to Take Water (PTTW) required renewal. The current PTTW is for the use of water
from the Mill Pond to irrigate the golf course. Through the PTTW renewal process, the Ministry of
Environment, Conservation and Parks (MECP) identified the need for the golf club to take the pond
offline and reinstate a portion of the Appleby Creek channel. The works associated with the PTTW
application relate to the proposed residential development in Areas A and B in that the reconfigured,
offline Mill Pond is proposed to accept stormwater flows from both Areas A and B and some adjacent
residential lands; the updated flood mapping influences the proposed development; the crossing of the
realigned channel proposed as part of the PTTW works will be integrated into the trail network
associated with the proposed development; and, landscape design associated with the PTTW works
will be coordinated to compliment the vision for open space areas proposed for the development. The
Mill Pond is still proposed to support the Millcroft Golf Club’s irrigation needs post-development.

Appleby Creek, Sheldon Creek and their associated floodplains are designated as part of the RNHS
and regulated by Conservation Halton (CH) pursuant to Ontario Regulation 162/06. Section 2.5 within
Part Il of City of Burlington Official Plan (OP) contains policies requiring that an EER be prepared in
support of development or site alteration applications that are located within or adjacent to watercourses
and fish habitat as well as CH regulated features such as valleylands, floodplains and wetlands. The
purpose of the EER is to demonstrate that the proposed development and/or site alteration will not have
a negative impact on significant natural heritage features and functions.

For the purposes of this report, an EER has been deemed equivalent to, and synonymous with the
following:
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o Region of Halton Environmental Impact Assessment (EIA) - The requirement for an EIA is
specified within section 141 of Regional Official Plan Amendment (ROPA) 38 Part |V Healthy
Communities Policies. The purpose of an EIA is to demonstrate that a proposed
development will result in no overall negative impacts to the functions and features of that
portion of the RNHS affected by the development. This is completed by identifying natural
features, functions and values and assessing the potential environmental impacts,
requirements for impact avoidance and mitigation measures, and opportunities for
enhancement.

e CH Environmental Impact Study (EIS) - An EIS is an objective assessment of a development
proposal in or adjacent to significant natural areas or features of interest and whether the
proposed development might reasonably be expected to change the biological and physical
characteristics and/or integrity of an area and to what extent. An EIS is required to be
conducted when a development is proposed within or adjacent to a significant natural area
or feature and is reasonably expected to have adverse effects on the area or feature as a
result of changes in land use. The EIS identifies anticipated adverse impacts of a proposal
on the significant area or feature and recommends ways to avoid or minimize these effects
and enhance the area if feasible.

This EER has been prepared in general accordance with the 2014 Halton Region Environmental Impact
Assessment Guidelines and in consultation with the Region, City of Burlington and CH.

This EER summarizes the environmental policy framework, uses background information and field
studies to characterize existing biophysical conditions and functions, evaluates the significance and
sensitivity of Key Features, identifies constraints and opportunities, assesses impacts of the proposed
redevelopment, recommends protection and impact avoidance measures as well as enhancements to
the RNHS, and demonstrates conformity with applicable federal, provincial, conservation authority and
municipal environmental policies and regulations.

11 Study Area

The Study Area includes the subject property as well as adjacent lands (i.e., those within 120 m of the
subject property), including portions of the Appleby Creek corridor upstream and downstream of Area
A and portions of the Sheldon Creek corridor adjacent to Area D (Figure 1).

1.2 Study Objectives

The general objectives of this scoped EER are as follows:

a) To characterize existing natural heritage features and functions using background
information and site-specific investigations;

b) To evaluate the significance of natural heritage features and functions;

c) To identify natural heritage and natural hazard constraints to future redevelopment;

d) To assess potential impacts to natural heritage features and functions that may result from
the proposed development and related site alterations;

e) To assess potential impacts to natural hazards through collaboration with other technical
disciplines including engineering and fluvial geomorphology;
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To recommend measures for mitigating impacts and for restoring and enhancing natural
heritage features and functions; and

To assess whether the proposed redevelopment is in conformity with applicable
environmental protection policies, regulations and legislation at the federal, provincial,
conservation authority and municipal scales.

1.3 Study Requirements — Terms of Reference

Terms of Reference (TOR) for the EER were prepared and circulated to the City of Burlington, Halton
Region and CH on February 7, 2020 and were finalized on July 9, 2020. Notably, extensive discussions
regarding the TOR were had with CH between these dates. A copy of the final TOR is included in
Appendix A.

1.4 Project Study Team

To ensure that the EER has been prepared using an integrated approach, the report includes reference
to other technical reports and drawings prepared by members of the Project Study Team. Members of
the multi-disciplinary team and the studies prepared are listed below:

Wellings Planning — planning report; draft plan;

Jennifer Lawrence and Associates Inc. — environmental planning and study team
coordination;

Gerrard Design — concept plans;

Beacon Environmental Limited — EER, geomorphic assessment, tree inventory and arborist
report;

Urbantech Consulting Engineering — hydrology, stormwater management, site servicing and
grading;

R.J. Burnside & Associates Limited (R. J. Burnside) — hydrogeology;

DS Consultants Limited (DSCL) — geotechnical;

Rady-Pentek and Edwards Surveying Ltd. — topographic survey, tree survey;

Crozier and Associates — traffic impact study; and

NAK Design Strategies — conceptual landscape design.

1.5 Report Outline

A description of the EER structure and section contents is provided below:

Section 1 — Introduction: outlines the purpose, objectives and scope of work, and presents
the study organization.

Section 2 — Environmental Policy Framework: summarizes the applicable environmental
planning policies, legislation and regulations that are directly relevant to the Study Area and
proposed development.

Section 3 - Study Methodology: describes the various methodologies used to characterize
the biophysical environment.
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o Section 4 — Results: includes detailed results of the background and/or field studies for
each technical discipline/component of the EER. This section is organized by Area (i.e.
Areas A—E).

e Section 5 — Evaluation of Significance: evaluation of natural heritage features and
functions to determine their level of significance.

e Section 6 — Description of the Proposed Development: describes the proposed
development plan and associated works (i.e. stormwater management and flood plain
modifications, channel reinstatement, grading and servicing).

o Section 7 — Impact Assessment and Mitigation: presented in matrix format, the impact
assessment assesses potential impacts of the proposed development on natural heritage
features and functions by Area. Where impacts cannot be avoided, mitigation measures
have been specified.

o Section 8 — Constraints and Opportunities: summarizes the natural heritage and natural
hazard related constraints to future development, including application of buffers and
setbacks prescribed by applicable policies and regulations.

o Section 9 — Implementation Plans: includes high-level summaries of the proposed
Restoration and Enhancement Plan, Tree Preservation Plan and Erosion and Sediment
Control Plan.

¢ Section 10 — Policy Conformity: includes a summary of how the recommendations of the
EER ensure policy compliance with all the applicable policies and legislation.

e Section 11 — Conclusions: summarizes key study findings and provides a concluding
statement.

2. Environmental Policy Framework

The following subsections summarize legislation, policies and regulations that may be applicable to the
Study Area and the proposed development. The summary is not intended to be comprehensive but has
been included here to provide context for the various environmental protection requirements that must
be considered through the EER.

2.1  Fisheries Act

Appleby Creek and Sheldon Creek traverse the Study Area and are known to support fish habitat. Fish
habitat is protected under the Federal Fisheries Act (1985). In Ontario, the Federal Department of
Fisheries and Oceans Canada (DFO) manages fish habitat and the Ontario Ministry of Natural
Resources and Forestry (MNRF — formerly known as MNR or OMNR) manages fisheries.

The Fisheries Act was updated through Bill C-38 which came into effect November 25th, 2013. Former
prohibitions on killing fish and causing Harmful Alteration, Disruption or Destruction (HADD) of fish
habitat are now combined within a single prohibition in s. 35 (1) which precludes “any work, undertaking
or activity that results in serious harm to fish” that are part of a commercial, recreational or aboriginal
fishery, or to fish that support such a fishery. S. 35(2) provides that s. 35(1) does not apply where the
work, undertaking or activity has been authorized by the Minister and is carried on in accordance with
conditions established by the Minister.
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Compliance with the provisions of s. 35 of the Fisheries Act in regard to particular water bodies is now
made on a case-by-case basis through a self-assessment process to determine impacts to fish and fish
habitat and to identify appropriate responses. Where development activities taking place in or near
water may affect fisheries by adversely affecting fish or fish habitat, the Policy Statement (DFO 2013)
recommends that proponents of these activities should:

e Understand the types of impacts their projects are likely to cause;

e Take measures to avoid and mitigate impacts to the extent possible; and

e Request authorization from the Minister and abide by the conditions of any such
authorization, when it is not possible to avoid and mitigate impacts of projects that are likely
to cause serious harm to fish.

As per the Policy Statement (2013), efforts should be made to avoid impacts first. When avoidance is
not possible, efforts should be made to mitigate impacts caused by the project in question. After these
actions, any residual impacts should then be addressed by offsetting. An offset measure is one that
“counterbalances unavoidable serious harm to fish resulting from a project with the goal of maintaining
or improving the productivity of the commercial, recreational or Aboriginal fishery”. Offset measures
should support available fisheries management objectives and local restoration priorities and can take
a variety of forms. Proponents are required to submit an offsetting plan to demonstrate that the
measures and standards above are adhered to and will also be required to demonstrate that the
offsetting measures will maintain or improve the productivity of fisheries. Typically, this work is done at
the detailed design stage of a project where impacts to fish habitat is anticipated.

Fish and fish habitat are protected under the federal Fisheries Act (1985) which was last amended on
August 28, 2019. The protection provisions of the Fisheries Act apply to all fish and fish habitat
throughout Canada and the Act sets out authorities for the regulation of works, undertakings or activities
that risk harming fish and fish habitat. Specifically, the protection provisions include two core
prohibitions. One is against persons carrying on works, undertakings or activities that result in the “death
of fish by means other than fishing” (subsection 34.4[1]), and the other is “harmful alteration, disruption
or destruction of fish habitat” (subsection 35[1]; also referred to as “HADD”). The protection provisions
are applied in conjunction with other applicable federal laws and regulations related to aquatic
ecosystems, including the Species at Risk Act.

Fish habitat is defined in subsection 2(1) of the Fisheries Act to include all waters frequented by fish
and any other areas upon which fish depend directly or indirectly to carry out their life processes. The
types of areas that can directly or indirectly support life processes include, but are not limited to,
spawning grounds and nursery, rearing, food supply and migration areas.

Under subsection 35(1) a person may carry on such works, undertakings or activities without
contravening this prohibition, provided that they are carried on under the authority of one of the
exceptions listed in subsection 35(2), and in accordance with the requirements of the appropriate
exception. In most cases, this exception would be Ministerial authorizations granted to proponents in
accordance with the Authorizations Concerning Fish and Fish Habitat Protection Regulations under the
Fisheries Act.

Proponents are responsible for planning and implementing works, undertakings or activities in a manner
that avoids harmful impacts, specifically the death of fish and HADD. Where proponents believe that
their work, undertaking or activity will result in harmful impacts to fish and fish habitat, DFO will work
with proponents to assess the risk of their proposed work, undertaking or activity resulting in the death
of fish or HADD of fish habitat and provide advice and guidance on how to comply with the Fisheries
Act.
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2.2 Species af Risk Act

The Federal Species at Risk Act - SARA (2002) is intended to prevent federally endangered or
threatened wildlife (including plants) from becoming extinct from the wild, and to help in the recovery of
these species. This Act is also intended to help prevent species listed as Special Concern federally
from becoming endangered or threatened. To ensure the protection of Species at Risk (SAR), SARA
contains prohibitions that make it an offence to kill, harm, harass, capture, take, possess, collect, buy,
sell or trade an individual of a species listed in Schedule 1 of SARA as endangered, threatened or
extirpated.

SARA applies primarily to lands under Federal jurisdiction and relies upon provincial legislation to
protect SAR habitat. On private lands, SARA prohibitions only apply to aquatic species and migratory
birds that are also listed in the Migratory Birds Convention Act (1994). The intent of SARA is to protect
critical habitat as much as possible through voluntary actions and stewardship measures.

2.3 Ontario Endangered Species Act

Species at Risk (SAR) in Ontario include those taxa that are listed as provincially endangered,
threatened or special concern at the Provincial level. The Endangered Species Act — ESA (2007)
regulates the habitat of those species that are endangered or threatened. Protection of special concern
species is addressed through the category of Significant Wildlife Habitat (SWH) found in the Provincial
Policy Statement, and the supporting Provincial guidelines.

The ESA provides legal protection to the habitats of endangered and threatened species where habitat
has been confirmed on a site. Subsection 17(1) of the Act allows the Minster to issue a permit
authorizing a person to engage in an activity that would otherwise be prohibited (under subsection 9(1)
or 10(1) of the Act) provided the applicable legislative requirements of subsection 17(2) are satisfied.
For context, relevant excerpts from the ESA are included below:

Subsection 9(1) states that:

No person shall,

(a) kill, harm, harass, capture or take a living member of a species that is listed on
the Species at Risk in Ontario List as an extirpated, endangered or threatened
species;

(b) possess, transport, collect, buy, sell, lease, trade or offer to buy, sell, lease
or trade,

(i) aliving or dead member of a species that is listed on the Species at
Risk in Ontario List as an extirpated, endangered or threatened
species,

(i) any part of a living or dead member of a species referred to in
subclause (i),

(iii) anything derived from a living or dead member of a species referred
to in subclause (i); or

(c) sell, lease, trade or offer to sell, lease or trade anything that the person represents
to be a thing described in subclause (b) (i), (ii) or (iii).
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Subsection 10(1)(a) of the Act states that:

No person shall damage or destroy the habitat of a species that is listed on the Species
at Risk in Ontario list as an endangered or threatened species.

The ESA Submission Standards for Activity Review and 17(2)(c) Overall Benefit Permits (MNRF 2012)
is a document that provides guidance regarding permitting requirements under the ESA. Relevant
excerpts are provided below:

There are four types of permits that may be issued for authorizing activities where the
activity:

e is necessary for the protection of human health or safety - clause 17(2)(a);

e has the main purpose to assist, and would assist, in the protection or recovery of
the species - clause 17(2)(b);

e has the main purpose not to assist in the protection or recovery of the species,
but through specific and mandatory conditions outlined in the permit will result in
an overall benefit to the species within a reasonable time - clause 17(2)(c); and

e will result in significant social or economic benefit to Ontario, but will not
jeopardize the survival or recovery of species at risk - clause 17(2)(d).

Permits may be issued where the following legislated requirements are satisfied:

The Minister is of the opinion that the main purpose of the activity authorized by the
permit is not to assist in the protection or recovery of the species specified in the permit;
but,

(i) the Minister is of the opinion that an overall benefit to the species will be achieved
within a reasonable time through requirements imposed by conditions of the
permit,

(ii) the Minister is of the opinion that reasonable alternatives have been considered,
including alternatives that would not adversely affect the species, and the best
alternative has been adopted, and

(iii) the Minister is of the opinion that reasonable steps to minimize adverse effects
on individual members of the species are required by conditions of the permit.

The Minister is not obligated to issue an Overall Benefit Permit to a proponent. An Overall Benefit Permit
may only be issued where the legislated requirements in clause 17(2)(c) of the Act will be met by the
conditions in the permit.

2.4 Provincial Policy Statement

The Provincial Policy Statement (PPS) (MMAH 2020) provides policy direction to municipalities on
matters of provincial interest as they relate to land use planning and development. The PPS provides
for appropriate land use planning and development while protecting Ontario’s natural heritage.
Development governed by the Planning Act must be consistent with the policy statements issued under
the PPS.

Land use planning must be undertaken in a manner that is consistent with the PPS policies relating to
the natural environment, while also being consistent with policies guiding efficient development and
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land use patterns (Section 1.1) and integration of infrastructure and public service facilities (Section
1.6). Key excerpts from the natural environment policies found in Section 2.1 - Natural Heritage, Section
2.2 — Water, and Section 3.1 - Natural Hazards of the PPS are provided below.

2.4.1 Natural Heritage Policies

The PPS includes policies that speak to the identification and protection of natural heritage systems, as
well as levels of protection for the various components that comprise such systems. The policies specific
to natural heritage are found in Section 2.1 of the PPS and are provided in their entirety below. The
Study Area falls within Ecoregion 7E.

2.1.1

2.1.2

2.1.3

2.1.4.

2.1.5

Natural features and areas shall be protected for the long term.

The diversity and connectivity of natural features in an area, and the long-
term ecological function and biodiversity of natural heritage systems, should be
maintained, restored or, where possible, improved, recognizing linkages between
and among natural heritage features and areas, surface water features and
ground water features.

Natural heritage systems shall be identified in Ecoregions 6E and 7E, recognizing
that natural heritage systems will vary in size and form in settlement areas, rural
areas, and prime agricultural areas.

Development and site alteration shall not be permitted in:
a) significant wetlands in Ecoregions 5E, 6E and 7E; and
b) significant coastal wetlands.

Development and site alteration shall not be permitted in:

a) significant wetlands in the Canadian Shield north of Ecoregions 5E, 6E
and 7E;

b) significant woodlands in Ecoregions 6E and 7E (excluding islands in Lake
Huron and the St. Marys River);

¢) significant valleylands in Ecoregions 6E and 7E (excluding islands in Lake
Huron and the St. Marys River);

d) significant wilidlife habitat;

e) significant areas of natural and scientific interest; and

f) coastal wetland in Ecoregions 5E, 6E and 7E that are not subject to policy
2.1.4(b);

unless it has been demonstrated that there will be no negative impacts on the natural
features or their ecological functions.

2.1.6

2.1.7

Development and site alteration shall not be permitted in fish habitat except in
accordance with provincial and federal requirements.

Development and site alteration shall not be permitted in habitat of endangered
species and threatened species, except in accordance with provincial and federal
requirements.
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2.1.8 Development and site alteration shall not be permitted on adjacent lands to
the natural heritage features and areas identified in policies 2.1.4, 2.1.5and 2.1.6
unless the ecological function of the adjacent lands has been evaluated and it
has been demonstrated that there will be no negative impacts on the natural
features or on their ecological functions.

2.1.9 Nothing in policy 2.1 is intended to limit the ability of agricultural uses to continue.

In terms of implementation, identification of the various natural heritage features noted above is a
responsibility shared by the Province and the municipal planning authority. The Province is responsible
for the confirmation of habitat of endangered and threatened species, and for its regulation under the
ESA (as described in Section 2.3), as well as for the identification of Provincially Significant Wetlands
(PSWs) and Areas of Natural and Scientific Interest (ANSIs). Local and regional planning authorities
are responsible for the identification of Significant Woodlands, Significant Valleylands, and Significant
Wildlife Habitat (SWH), with support from applicable guidance documents (i.e., Natural Heritage
Reference Manual, MNRF 2010; Significant Wildlife Habitat Technical Guidelines, MNRF 2000;
Significant Wildlife Habitat Criteria for Ecoregion 7E, MNRF 2015). Local and regional planning
authorities in southern Ontario also typically work with the local conservation authority to identify and
confirm non-PSWs that may have significance at the local or regional level. As described in Section
2.1 above, identification and verification of fish habitat is now self-reqgulated although enforcement of
the related policies and regulations is still managed by MNRF and regulated by DFO.

2.4.2 Water

Section 2.2 of the PPS directs planning authorities to protect, improve or restore the quality and quantity
of surface and groundwater water resources through watershed and land use planning, as per the
policies below cited in their entirety.

2.2.1 Planning authorities shall protect, improve or restore the quality and quantity of
water by:

a. using the watershed as the ecologically meaningful scale for integrated
and long-term planning, which can be a foundation for considering
cumulative impacts of development;

b. minimizing potential negative impacts, including cross-jurisdictional and
cross-watershed impacts;

c. evaluating and preparing for the impacts of a changing climate to water
resource systems at the watershed level;

d. identifying water resource systems consisting of ground water features,
hydrologic functions, natural heritage features and areas, and surface
water features including shoreline areas, which are necessary for the
ecological and hydrological integrity of the watershed;

e. maintaining linkages and related functions among ground water features,
hydrologic functions, natural heritage features and areas, and surface
water features including shoreline areas;

f. implementing necessary restrictions on development and site
alteration to:

a. protect all municipal drinking water supplies and designated
vulnerable areas; and
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b. protect, improve or restore vulnerable surface and ground
water, sensitive surface water features and sensitive ground
water features, and their hydrologic functions;

g. planning for efficient and sustainable use of water resources, through
practices for water conservation and sustaining water quality;

h. ensuring consideration of environmental lake capacity, where applicable;
and

i. ensuring stormwater management practices minimize stormwater
volumes and contaminant loads, and maintain or increase the extent of
vegetative and pervious surfaces.

2.2.2 Development and site alteration shall be restricted in or near sensitive surface
water features and sensitive ground water features such that these features and
their related hydrologic functions will be protected, improved or restored.

Mitigative measures and/or alternative development approaches may be
required in order to protect, improve or restore sensitive surface water features,
sensitive ground water features, and their hydrologic functions.

Water resources in the Study Area, including Appleby Creek and Sheldon Creek, are a key
consideration of the EER. As with natural heritage, compliance with these policies requires a multi-
disciplinary and integrated approach.

2.4.3 Natural Hazards

In addition to protection of natural heritage and water resources, the PPS also includes policy direction
regarding “reducing the potential for public cost or risk to Ontario’s residents from natural or human-
made hazards”. Section 3.1 of the PPS generally discourages development within identified natural
hazards (i.e., areas that are at risk of flooding and / or erosion) as follows:

3.1.1 Development shall generally be directed, in accordance with guidance developed
by the Province (as amended from time to time), to areas outside of:

a) Hazardous lands adjacent to the shorelines of the Great Lakes — St.
Lawrence River System and large inland lakes which are impacted by
flooding hazards, erosion hazards and/or dynamic beach hazards;

b) Hazardous lands adjacent to river, stream and small inland lake systems
which are impacted by flooding hazards and/or erosion hazards; and

¢) Hazardous sites.

3.1.2 Development and site alteration shall not be permitted within:

c) Areas that would be rendered inaccessible to people and vehicles during
times of flooding hazards, erosion hazards and/or dynamic beach
hazards, unless it has been demonstrated that the site has safe access
appropriate for the nature of the development and the natural hazard; and

d) A floodway regardless of whether the area of inundation contains high
points of land not subject to flooding.

3.1.3 Planning authorities shall prepare for the impacts of a changing climate that may
increase the risk associated with natural hazards.
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Natural hazards in the Study Area are associated with Appleby Creek and Sheldon Creek and include
both flooding and erosion hazards.

2.5 Halton Region Official Plan

The ROP (2018) includes policies related to natural heritage systems, water management, servicing,
soil erosion / contamination, and trees which apply to this redevelopment application. Excerpts from
policies that are relevant to the proposed redevelopment are presented in the subsections below.

2.5.1 Regional Natural Heritage System Policies

One of the key requirements for this EER is the identification, confirmation and refinement of the
boundaries of the RNHS as it relates to the subject property. ROP sections 113 to 118 contain policies
that provide direction for development and site alteration proposals within and adjacent to the RNHS.

Policy 115.2 states that the RNHS consists of areas that are designated as NHS on ROP Map 1 as well
as significant habitats of endangered and threatened species that are not mapped. ROP Map 1
illustrates the limits of Key Features of the RNHS. Those Key Features within the Study Area are shown
on Figure 2. While this mapping is provided at a coarse scale, the limits of the RNHS appear to be
based primarily on the regional floodline mapping for Appleby Creek and Sheldon Creek.

Policy 115.3 describes the various components that constitute the RNHS as follows:

115.3(1) Key Features, which include:
a) significant habitat of endangered and threatened species,
b) significant wetlands,
¢) significant coastal wetlands,
d) significant woodlands,
e) significant valleylands,
f) significant wildlife habitat,
g) significant areas of natural and scientific interest,
h) fish habitat,
115.3(2) enhancements to the Key Features including Centres for Biodiversity,
115.3(3) linkages,
115.3(4) buffers,

115.3(5) watercourses that are within a Conservation Authority Regulation Limit or
that provide a linkage to a wetland or a significant woodland, and

115.3(6) wetlands other than those considered significant under Section
115.3(1)b).

Policies 118(1) and 118(1.1) describe the protection requirements for the features listed above
and identified through the local municipal planning process. Policy 118(2) relates to
implementation of the RNHS as follows:

a) Prohibiting development and site alteration within significant wetlands, significant

coastal wetlands, significant habitat of endangered and threatened species and fish
habitat except in accordance with Provincial and Federal legislation or regulations;
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b) Not permitting the alteration of any components of the Regional Natural Heritage
System unless it has been demonstrated that there will be no negative impacts on
the natural features and areas or their ecological functions;

¢) Refining the boundaries of the Regional Natural Heritage System in accordance with
Section 116.1; and

d) Introducing such refinements at an early stage of the development or site alteration
application process and in the broadest available context so that there is greater
flexibility to enhance the ecological functions of all components of the system and
hence improve the long-term sustainability of the system as a whole.

As indicated in s.118(2)(b), s.116.1 allows for the boundaries of the RNHS to be refined, with additions,
deletions and / or boundary adjustments, through a Sub-watershed Study, an Environmental Impact
Assessment (EIA), or similar studies based on terms of reference accepted by the Region. In this case,
the EER is equivalent to an EIA, with the term EER used to conform to the City’s policies.

With respect to an EIA (or an EER in this case), Policy 118(3) states:

The purpose of an EIA is to demonstrate that the proposed development or site alteration
will result in no negative impacts to that portion of the Regional Natural Heritage System
or unmapped Key Features affected by the development or site alteration by identifying
components of the Regional Natural Heritage System as listed in Section 115.3 and their
associated ecological functions and assessing the potential environmental impacts,
requirements for impact avoidance and mitigation measures, and opportunities for
enhancement.

Wetlands, as defined by the Region, include:

Lands that are seasonally or permanently covered by shallow water, as well as lands
where the water table is close to or at the surface. In either case the presence of abundant
water has caused the formation of hydric soils and has favoured the dominance of either
hydrophytic plants or water tolerant plants.

2.5.2 Environmental Quality Policies

Part IV of the ROP (2018) includes a section on Environmental Quality, with a number of general policies
that speak to the need for an impact assessment in certain areas or under certain conditions, as well
as support for use of alternative engineering standards to promote sustainability in land use planning
(S. 141.8) (which have been incorporated into the proposed development plan for the subject property
through the use of Low Impact Development (LID) measures).

Specific policies related to the protection water (Policy 145) and land (Policy 147) relevant to this EER
include:

145. It is the policy of the Region to:

e 145(10) Encourage the protection and enhancement of watercourses and
headwaters areas as an integral component for maintaining natural
hydrological processes within a watershed.

o 145(12) Promote the regeneration of natural areas near watercourses.
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o 145(17) Consider the impact of development on fish habitat and ensure
compliance with the Federal Fisheries Act.

o 145(23) Restrict development and site alteration in or near sensitive
surface and groundwater features and require the proponent to carry out
an Environmental Impact Assessment in accordance with policies of this
Plan and, undertake where appropriate, hydrogeological and hydrological
studies to protect, improve or restore such features.

147. It is the policy of the Region to:

(5) Recognize and protect trees as a renewable natural resource essential to the
health and welfare of Halton residents, wildlife and rural environment, and to
this end: ...

(e) Support the Local Municipalities in requiring that all development
proposals, to the maximum degree possible, preserve existing trees
and plant additional trees in accordance with good forestry
management practice.

(f) Require all development proposals to submit, at the time of initial
application, an inventory of trees on site and a tree saving and
planting plan unless the development will not result in the removal of
any trees.

(6)(d) Promote the development of treescapes along streams and valleys so as
to reduce flooding and excessive soil erosion, maintain stream banks and
slope stability, and provide suitable fish habitat.

2.6 City of Burlington Official Plan

City of Burlington Council adopted a new OP on April 26, 2018. The new OP is currently in the process
of being updated to address conformity with the ROP. Until the new plan is approved by the Region and
Province, the City of Burlington’s current Official Plan (approved in 2008, October 2017 Consolidation)
remains in force.

For the purposes of this EER, the policies of the current in force OP have been used, however
consideration has also been given to the new OP by also addressing compliance with the ROP and
PPS.

2.6.1 Natural Heritage Policies

The City of Burlington Official Plan identifies significant natural features using three separate land use
designations as follows:

1. The Greenlands designation includes lands that form a permanent natural resource base
consisting of natural features and open space areas which are ecologically sensitive;

2. The Major Parks and Open Space designation applies to community and city-wide parks
and other public and private open space lands; and

3. The Watercourse designation applies to most of the creeks and drainage features.
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The Study Area does not overlap with any Greenlands designated areas and is therefore not subject to
policies in S. 6.2 of the City OP. The Study Area is designated as Major Parks and Open Space and
subject to the policies of s. 6.3. While policy 6.3.h encourages environmental protection, there are no
specific policies under this designation requiring protection of natural heritage features and functions.
S. 6.4 relates to the Watercourse designation which has been applied to Appleby Creek and Sheldon
Creek and includes policies relating to protection of life and property in floodplains. The Watercourse
policies prohibit development in floodplains, but do encourage degraded watercourses to be restored
and enhanced to improve fish habitat. Furthermore, the policy specifies that: “Any works within or near
a watercourse shall be reviewed by the City and Conservation Halton for floodplain implications” and
that “new development adjacent to watercourses shall be subject to a setback from the stable top of
bank, the regulatory floodplain and meander belt width (whichever is the greater) that are associated
with the watercourse” as determined by the City, in conjunction with CH.

In addition, the City of Burlington uses the same definition of wetland as the Region (see end of Section
2.5.1).

2.6.2 Environmental Evaluation Policies

Section 2.5 of the City OP Functional Policies (Part Il) include policies requiring that an EER be prepared
in support of development applications to the satisfaction of the City. The requirement for an EER is
generally triggered by the proximity of a development application relative to natural features. In the case
of the subject property, the proposed development will occur on lands adjacent to a watercourse and
associated floodplain and triggers the need for an EER. Section 2.5 (c) and (d), also require the EER
to fulfill the requirements of a Regional EIA and Conservation Authority’s EIA. Section 2.5 (e) further
refers to the use of the Region’s EIA Guidelines, which are being followed for this EER. Section 2.5 (g)
outlines a process for preparing Terms of Reference for the EER through pre-consultation with the City
and partner agencies and Section 2.5 (h) relates to confirmation of natural heritage feature boundaries
with City and agency staff.

The City also requires that the EER include recommendations for buffers and development setbacks
[S. 2.5 (j)], and plans to restore any degraded open space and environmental features [S.2.5 (1)].

2.6.3 Sustainable Design and Compatibility

Section 2.7 of the City OP Functional Policies (Part Il) states that: “To the greatest extent possible,
proposed development shall be consistent with the goals and objectives of Sustainable Development”.
This includes consideration for efficiency, accessibility (by foot, bicycle and public transit), preservation
of existing trees and other vegetation, enhancement of the City’s urban forest canopy and compatibility
with existing significant natural features. These requirements are included within the approved EER
ToR and/or are within this EER as well as other supporting reports such as the FSR (Urbantech 2020).

2.6.4 Storm Water Management Policies

Section 2.11 of the City OP Functional Policies (Part Il) includes policies related to storm water
management. These policies require consideration of flooding, erosion, hydrogeology, storm water
quality and sedimentation, and implementing storm water management techniques that are naturalistic
as opposed to man-made and maintaining and restoring natural hydrologic and ecologic function of
significant watercourses.
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Polices considered relevant to this proposal are listed below:

2.11.2.1(a) To ensure that future development does not increase the risk of property
damage and danger to life from flooding.

2.11.2.1 (b) To reduce flood potential in areas that are flood-prone.

2.11.2.1 (¢) To manage flooding concerns in a way that maintains or enhances fish
habitat and other natural resource features.

2.11.2.2(a) To minimize the adverse impact of development on downstream
watercourse erosion.

2.11.2.2(e) To ensure that future development does not increase the risk of property
damage and danger to life from erosion.

2.11.2.3 (a) To control future development in a way that maintains and/or enhances
significant groundwater recharge and prevents undesirable groundwater
level decline and reduction in base flow to watercourses.

2.11.2.3 (b) To ensure base flow maintains permanent and seasonal fish habitat where
it exists naturally.

2.11.2.3(c) To minimize the possible negative effects on groundwater quality from land
use practices and/or development.

2.11.2.4 (a) To control the quality of storm water runoff from future developed surfaces
so that the natural surface water and groundwater quality is maintained or
restored.

2.7 Conservation Authorities Act and Conservation Halton Regulations and
Policies

CH regulates development, including site alteration, within and adjacent to wetlands, watercourses and
valleylands under Ontario Regulation 162/06 (Regulation for Development, Interference with Wetlands
and Alterations to Shorelines and Watercourses) pursuant to Section 28 of the Conservation Authorities
Act.

The regulation enables CH to grant permission for development within these areas if, in its opinion, the
control of flooding, erosion, pollution, or the conservation of land will not be affected by the development.

According to Policies 3.1 and 3.2 of the Policies and Guidelines for the Administration of Ontario
Regulation 162/06 and Land Use Planning Policy Document (Conservation Halton 2016a), development
is generally prohibited:

o Within a watercourse, valleyland, hazardous lands, wetland and lands adjacent or close to
the shoreline of the Great Lakes-St. Lawrence River System or to inland lakes that may be
affected by flooding, erosion or dynamic beaches;

o Within 15 metres of the stable top of bank of a major valley system and 7.5 metres of the
stable top of bank of a minor valley system, where a valley is apparent;

¢ Within 15 metres from the greater of the limit of the flood plain or the predicted meander belt
width of a watercourse associated with a major valley system and within 7.5 metres from the
greater of the limit of the flood plain or the predicted meander belt width of a watercourse
associated with a minor valley system, where a valley is not apparent;

o Within 120 metres of a Provincially Significant Wetland and all wetlands greater than or equal
to 2 hectares in size;
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o Within 30 metres of wetlands less than 2 hectares in size;

o Within 5 metres of the furthest landward extent of the aggregate of the flooding, erosion and
dynamic beach hazards along the Lake Ontario and Hamilton Harbour shorelines; and

e Hazardous lands.

However, policies 3.4 — 3.53 (inclusive) do provide for some exceptions to the above prohibitions.

As outlined in Policy 3.4 (Slopes and Slope Stability), Appleby and Sheldon Creeks are considered to
be minor valley systems. As such, a 7.5m regulatory allowance adjacent to the greater of the erosion
or flood plain hazard would be applicable.

In addition to its regulatory responsibilities under the Conservation Authorities Act, CH provides an
advisory role to municipalities through the planning process. Relevant policies provided in Section 4 of
the Policies and Guidelines for the Administration of Ontario Regulation 162/06 and Land Use Planning
Policy Document (Conservation Halton 2016a) include:

e A minimum 7.5 m (minor valley) lot line setback from flooding and erosion hazards for new
development (s.4.2.3), and similar setbacks for valleylands (s.4.3.2);

e A minimum 15 m vegetation protection zone from the limit of non-PSW wetlands less than 2
ha (s.4.4.3);

¢ A minimum lot line setback of 30 m from PSW or other protected wetlands greater than 2
ha, and 15 m from other wetlands less than 2 ha for new development (s.4.4.4); and

e A minimum 10 m development and site alteration setback from the treed dripline of
significant woodlands outside the Greenbelt Plan (s.4.6.4), in the absence of an up-to-date
and approved subwatershed plan.

Wetland, as defined in the Conservation Authorities Act means land that:

a) Is seasonally or permanently covered by shallow water or has a water table close to or at its
surface;

b) Directly contributes to the hydrological function of a watershed through connection with a
surface watercourse;

c) Has hydric soils, the formation of which has been caused by the presence of abundant water;
and

d) Has vegetation dominated by hydrophytic plants or water tolerant plants, the dominance of
which has been favoured by the presence of abundant water.

but does not include periodically soaked or wet land that is used for agricultural purposes and no longer
exhibits a wetland characteristic referred to in clause c) or d).

The Study Area includes regulated areas such as valleylands, flood plains, watercourses and wetlands.
Under Ontario Regulation 162/06, any development or site alteration proposed within a regulated area
requires a permit from CH.

CH no longer completes screenings on behalf of DFO under the Federal Fisheries Act, and so
overseeing fish habitat related approvals is no longer within CH’s delegated responsibility.
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3. Study Methodology

3.1 Characterization of the Physical Environment

3.1.1 Bedrock and Surficial Geology

Bedrock and surficial geology in the Study Area was described using background studies. Refer to
Geotechnical Report prepared by DS Consultants Ltd. (DSCL) (2020).

3.1.2 Physiography

The physiography of the Study Area was characterized by referencing Chapman and Putnam (1984).

3.1.3 Topography

A topographic survey was completed for subject property by Rady-Pentek and Edwards Surveying Ltd.
in October 2018.

3.1.4 Soils

Soils in the Study Area were generally characterized using information available from The Soils of
Halton County (Gillespie et al. 1971). Site-specific soil characterization was completed as part of the
hydrogeological study completed by R.J. Burnside (2020) and vegetation community assessments
completed by Beacon (see Section 4.1.1 and applicable subsections under Section 0).

3.1.5 Groundwater

Groundwater resources in the Study Area are characterized in the Hydrogeological Investigation Report
prepared by R.J. Burnside (2020). The investigation included a series of monitoring wells and a
piezometer nest within Appleby Creek. Groundwater monitoring is ongoing.

3.1.6 Surface Water and Drainage

Surface water resources in the Study Area are characterized in the FSR (Urbantech 2020). Drainage
areas and catchments are mapped in that report.

3.1.7 Floodplain

Floodplain mapping for Appleby Creek (Area A) and Sheldon Creek (lands adjacent to Area D) was
obtained from CH. The mapping was based on HEC-RAS modelling data applied at a coarse scale.
Urbantech Consulting has completed a hydraulic analysis using more detailed topographic data and

drainage, and modeled using HEC-RAS to further refine the floodplain mapping associated with
Appleby Creek. The updated floodplain limits are shown in Drawing FP-1 of the FSR (Urbantech 2020).
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As part of efforts to renew the PTTW application with the MECP, the golf course was directed to take
the existing online pond north of Upper Middle Road offline to protect baseflow contributions to Appleby
Creek. Urbantech Consulting, in consultation with R.J. Burnside and Associates Ltd (R.J. Burnside) and
Aqualogic have prepared a preliminary design for this proposal, which includes a pedestrian crossing
and reinstatement of the channel' (note: provided under separate cover and subject to a separate
review and permitting process). The proposed floodplain limits are illustrated in Drawing FP-2 of the
FSR (Urbantech 2020). Reconfiguration of the pond and channel and the proposed residential
development do not result in an increase in flooding on existing lots along the Appleby Creek corridor,
and represents an increase in flood storage compared to existing conditions.

3.1.8 Fluvial Geomorphology
3.1.8.1  Reach Delineation

To facilitate a systematic evaluation of the relevant portion of Appleby Creek, the watercourse was
delineated into distinct reaches. Reaches are linear channel segments that exhibit similar morphologies
and functions and respond consistently to changes in hydrology and sediment inputs, as well as to other
modifying factors (Montgomery and Buffington 1997; Richards et al. 1997).

Within the Study Area, Appleby Creek was subdivided into four distinct reaches (AC-1, AC-2, AC-3 and
AC-4). A single reach was delineated for the portion of Sheldon Creek relevant to the Study Area (SC-
1). Reaches were identified from aerial photography by examining land use, degree of confinement,
and riparian cover. Reaches were subsequently confirmed through field review.

3.1.8.2 Field Assessment
To characterize existing geomorphic conditions along the relevant reaches of Appleby Creek and

Sheldon Creek, rapid field assessments were conducted on August 24, 2018 and October 25, 2019.
The following standard rapid visual assessment methods were applied:

i. Rapid Geomorphic Assessment (RGA — MOE 2003)

RGA documents observed indicators of channel instability by quantifying observations using an index
that identifies channel sensitivity. Sensitivity is based on evidence of aggradation, degradation, channel
widening and planimetric form adjustment. The index produces values that indicate whether the channel
is stable/in regime (score <0.20), stressed/transitional (score 0.21-0.40) or in adjustment (score >0.41).

ii. Rapid Stream Assessment Technique (RSAT — Galli 1996)

RSAT uses an index to quantify overall stream health and includes the consideration of biological
indicators (Galli 1996). Observations concerning channel stability, channel scouring/sediment
deposition, physical in-stream habitat, water quality, and riparian habitat conditions are used to calculate
a rating that indicates whether the channel is in poor (<13), fair (13-24), good (25-34), or excellent (35-
42) condition.

" While related to the Millcroft Greens development proposal insomuch as the pond is located in Area A, the PTTW application
is subject to a separate review and permitting process.
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iii. Downs Classification Method (Downs 1995)

The Downs (1995) classification method infers present and future potential adjustments based on
physical observations, which indicate the stage of evolution, and type of adjustments that can be
anticipated based on the channel evolution model. The resultant index classifies streams as stable,
laterally migrating, enlarging, undercutting, aggrading, or recovering.

3.2 Characterization of the Biological Environment

Beacon ecologists undertook field investigations to inventory flora and fauna, assess physical terrain
characteristics, and provide an assessment of the ecological features and functions within the Study
Area. In most cases, adjacent lands were surveyed from the boundary of the subject property. Detailed
aquatic surveys extended outside of the subject property within lands owned by the golf course. Details
of the various field investigations are summarized in Table 1. Survey station locations are illustrated in
Figure 3.

Table 1. Dates of Field Investigations

Survey Type Dates of Surveys
Ecological Land Classification and Floristic Survey October 23, 2018 and September 17, 2019
Tree Inventory September 10, 2018 and September 17, 2019
Avifauna Surveys June 7 and July 3, 2019
Anuran Surveys April 18, May 27, and June 26, 2019
Turtle Survey October 10, 2018
Aquatic Habitat October 23, 2018
Aquatic Community September 26, 2019
Incidental Wildlife Observations Concurrent with all the above.

3.2.1 Background Review

The following background resources were reviewed to assist with characterization of the biological
environment within the Study Area:

e MECP SAR Screening;

e Mapping, species records and natural areas records from the MNRF’s Natural Heritage
Information Centre (NHIC) online make-a-map database;

CH’s 2008 Long Term Environmental Monitoring Report (2009);

CH’s Fish Community Monitoring Fact Sheet (2016b);

CH'’s Species Occurrence database information;

Ontario Breeding Bird Atlas data;

Atlas of the Mammals of Ontario;

Ontario Nature Reptile and Amphibian Atlas; and

Ontario Butterfly Atlas.
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A summary of relevant species records obtained from the above sources and their applicability to the
proposal is contained in Appendix C.

3.2.2 Terrestrial Resources
3.2.2.1  Vegetation Communities & Floristic Survey

Vegetation communities on the subject property were classified and mapped on October 23, 2018 and
September 17, 2019. A floristic survey was completed concurrently. Areas within the hydro right-of-way
(i.e. directly adjacent to Area E) were also surveyed. Surveys were conducted in accordance with the
methodology of the Ecological Land Classification for Southern Ontario: First Approximation and Its
Application (Lee et al., 1998) by an ecologist certified by the MNRF in the Ecological Land Classification
system.

To classify the ecological communities within the subject property, the entire site was walked, and
discrete units of natural and semi-natural communities were delineated as polygons on an aerial
photograph of the property. Information on site conditions, soils, vegetation composition and structure
of each community was recorded, including dominant species, percent cover, and relative abundance
of species in each height class.

At the request of CH, natural and semi-natural vegetation communities within 120 m of the subject
property were classified to the community-series level using a combination of air photo interpretation
and observations made from publicly accessible lands.

3.2.2.2  Tree Inventory and Assessment

An inventory and assessment of all trees with a diameter at breast height (DBH) of 10 centimetres or
more was completed on September 10", 2018 (Areas A and B) and September 17", 2019 (Areas C, D
and E) by Arborists Certified by the International Society of Arboriculture (ISA) in accordance with City
of Burlington standards. All trees on or on public property directly adjacent to the subject property were
assessed and data collected on the species, diameter, crown size, health and condition.

Each tree was assigned a condition rating of good, fair, poor, or dead, based on the following criteria:

e Poor — Severe dieback, significant lean, missing leader, major defects, significant decay
and/or disease presence;

o Fair —Moderate dieback and/or lean, limb defects, multiple stems, moderate foliage damage
from stress;

e Good — Healthy vigorous growth, minor visible defects or damage; or
Dead — No live growth.

Tree condition was assessed based on presence and severity of flaws, damage, evidence of pests or
diseases, structural condition, dead or dying branches, or other decline indicators.

Trees were tagged, with metal numbered labels, using a staple gun. The location of each tree was
surveyed by Rady-Pentek & Edward Surveying Ltd., a Registered Ontario Land Surveyor.
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3.2.2.3 Avifauna

Surveys were conducted in accordance with the protocols provided in the Ontario Breeding Bird Atlas
Guide for Participants (Cadman et al., 2007). The entirety of Areas A and B were walked such that all
singing birds on the subject property, and in immediately adjacent lands (i.e., 50 to 100 m) could be
heard or observed. All birds heard and seen were recorded in the location observed on an aerial
photograph of the site. Due to the lack of habitat features present in Areas C-E, breeding bird surveys
were not undertaken in these areas.

Conditions at the time of the surveys are presented in Table 2.

Table 2. Breeding Bird Survey Details

Survey 1 Survey 2
Date: June 7, 2019 | July 3, 2019
Start Time: 6:05 6:40
End Time: 6:50 7:35
Temperature ("C): 14 23
Wind speed (km/h): 0 0-1
Cloud cover (%): 0 20-100
Precipitation: None None

In addition, during vegetation community surveys the underside of the bridge at Upper Middle Road
was investigated for evidence of nesting.

3.2.2.4  Reptiles

The pond in Area A was observed for evidence of basking turtles on October 10, 2018. At the time of
the survey the air temperature was 26°C and water temperature within the pond was 21°C. Incidental
observations were recorded as applicable for this and other ponds in the Study Area.

Turtle hibernation and nesting surveys were not conducted. Based on the context of and features
present within the Study Area it is obvious that potential hibernation habitat, if present, is limited to soft-
bottomed pond features that are deep enough not to fully freeze during the winter months. Potential
nesting habitat, if present, would likely be limited to sand traps and the embankment along Upper Middle
Road. As none of these features are proposed to be fully removed as part of the proposed development,
it was agreed through conversations with CH (pers. comm.; May 7, 2020) that hibernation and nesting
surveys are not required and were not included in the approved EER ToR.

To record the potential for snakes, when encountered cover objects were overturned and suitable
basking spots searched visually during other field surveys. Similar to the rationale provided above for
turtles, as habitat for snakes is not being proposed to be altered as part of the proposed development,
more comprehensive surveys for snakes (e.g. coverboard surveys) were not conducted or required.
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3.2.2.5 Anurans

Surveys were conducted according to the Marsh Monitoring Program protocols (MMP, Bird Studies
Canada 2009). Suitable breeding habitat such as wetlands and ponds within and north of Area A were
surveyed after dusk under suitable weather conditions. The surveys focused on the pond near Upper
Middle Road, the pond upstream of Millcroft Park Drive, and the channel south of Millcroft Park Drive.
Weather details (i.e., air temperature, precipitation, wind speed, and cloud cover) at the time of survey
are detailed in Table 3.

Surveys were conducted using the point count method whereby the surveyor stands at a set point for a
specific period of time and record all species that can be heard calling from the location. Each survey
station was surveyed for three minutes. Calling activity for each species detected was assigned a call
code as follows:

0 - no calls;

1 - individuals of one species can be counted, calls not simultaneous;

2 - some calls of one species simultaneous, numbers can be reliably estimated; and
3 - full chorus, calls continuous and overlapping.

For call codes of 1 and 2, the estimated number of calling individuals was recorded.

Table 3. Anuran Survey Details

Survey 1 Survey 2 Survey 3
Date April 18, 2019 | May 27, 2019 | June 26, 2019

Start Time (24 hr) 21:17 21:44 22:25

Air Temperature 16°C 17°C 19°C
Water Temperature 14°C 19°C n/r
Wind Speed (Beaufort) 2 0 0
Cloud Cover (%) 100 100 10

Precipitation Rain None/Dry None/Humid

3.2.3 Aquatic Resources

3.2.3.1  Aquatic Habitat Assessment

An aquatic habitat assessment of the reach of Appleby Creek within Area A was completed on October
23, 2018. The assessment follows the Rapid Assessment Methodology as described in Section 4
Module 4 of the Ontario Stream Assessment Protocol (OSAP) (Stanfield et al., 2010). The assessment
involved recording the following habitat characteristics :

Stream morphology, runs, pools, riffles;

Channel width and depth profile, bank height, bank stability;
Substrate types and distribution;

Seepage areas;

Dams and obstructions;

Riparian and in-stream cover type and extent;

Floodplain vegetation;
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e Wetland and pond areas; and
¢ Side channels and floodplain.

3.2.3.2  Aquatic Community

The aquatic community in Appleby Creek (Area A) was characterized using background information
and supplemented with fish community data obtained through sampling. Sampling was completed on
September 26, 2019 under the authority of the Scientific Collector's Permit #1094220. A Halltech
backpack electrofisher (model HT 2000/05) was used. The observed channel began at the large pond
located north of Upper Middle Road and extended to the smaller pond east of the Millcroft Clubhouse
(see Figure 3 for fish sampling locations). It took 2578.2 electroseconds to complete this length of
channel. Fish were caught, identified, photographed and then returned to Appleby Creek.

3.2.3.3  Surface Water Temperature

Surface water temperatures in Appleby Creek and in the dug pond (Area A) are monitored by RJ
Burnside at stations SS2 and SS3 respectively during the months of April to July between 2011 and
2019; these survey stations are located at the upstream and downstream end of the portion of Appleby
Creek within Area A (see Figure 4 in Burnside 2020 for survey station locations). Beacon relied upon
this temperature data to establish the thermal regime of the creek by examining minimum, average and
maximum daily and monthly temperatures during the summer season.

4. Results

The following sections present a characterization of the biophysical form and function of the Study Area.
Section 4.1, Physical Environment, addresses the Study Area as a whole with applicable focus on
water resources and geomorphology in Area A. Section 4.2, Biological Environment, presents an
individual characterization of each Area (A — E).

4.1 Physical Environment

4.1.1 Bedrock, Surficial Geology & Soils

Based on borehole data obtained from the Geotechnical Investigation (DSCL 2019), bedrock resources
on the site consist of Queenston Shales which were encountered at depths of 1.5 metres (m) below
ground surface (mbgs) to 6.1 mbgs. The bedrock is overlain by a shale complex and native till deposits
of clayey silt, sandy silt till, and clayey silt till. The till is overlain by 0.8 m to 1.8 m of fill. Topsoil depths
ranges from 130 to 350 millimetres (mm).

Soil mapping indicates that the Study Area is generally comprised of Chinguacousy Clay Loams with
the Appleby Creek valley comprised of Jeddo Clay Loams (Gillespie et al. 1971)
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4.1.2 Physiography

The Study Area overlaps with the South Slope physiographic region (Chapman and Putnam 1984). The
South Slope is underlain by glacial till. Soil types in this area are predominantly clay, with some clay
loam, and loam.

4.1.3 Topography

The topography of the Study Area is flat to rolling with an overall slope to the south/southeast. The
topographic survey prepared by Rady-Pentek and Edwards Surveying Ltd. (October 2018) suggests
that the topography ranges in elevation between the two golf holes/parcels:

¢ Area A, North East Block (golf hole #7) — 141.0 metres above sea level (masl) to 143.0 masl
with a 2.0 m grade change; and

* Area A, South West Block (golf hole #6) — 137.0 masl to 141.0 masl, with a 4.0 m grade
change.

4.1.4 Climate

Climate provides the driving energy for a fluvial system and directly influences basin hydrology and
rates of channel erosion, particularly through precipitation. Precipitation records obtained from climate
normals (1981-2010) recorded at the Burlington TS climate station (ID 6151064), located approximately
7 km southwest of the subject property, averaged 67 mm per month in winter (November through
February), and 79 mm in summer (July and August; Environment Canada 2019). This increase over the
summer months is likely a result of convective thunderstorms. While total precipitation amounts are
greater during the summer months, snowmelt and rain-on-snow events tend to produce the highest
flows within a watershed.

4.1.5 Groundwater Resources

Within all Areas of the subject property, shallow groundwater flow follows local topography and surface
water drainage patterns and constitutes a local groundwater flow system that generally flows towards
watercourses within the Study Area (i.e. Appleby Creek and Sheldon Creek) and ultimately towards
Lake Ontario. Evidence of significant recharge was not observed by RJ Burnside (2020); the subject
property is not considered an Area of Significant Groundwater Recharge or Highly Vulnerable Aquifer.

As previously mentioned, groundwater monitoring is ongoing and will continue through to the end of
2020 to monitor the seasonal fluctuations.

4.1.6 Surface Water Resources, Area A

The following drainage information was summarized from the FSR Urbantech 2020). In general, surface
water internal to Area A drains towards the online pond in the south east corner of Area A. For detailed
information on the location, size, and runoff coefficients for each of the subcatchments associated with
the Blocks below, refer to the FSR (Urbantech 2020).
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Area A, North East Block (golf hole #7)

The North East Block generally drains from the north west to the south east with an average slope of
approximately 1%. The Block contains two internal subcatchments totalling 3.80 ha with a runoff
coefficient of 0.30, and four external drainage subcatchments conveying drainage to the Block totalling
1.15 ha and having a runoff coefficient of 0.40.

Area A, South West Block (golf hole #6)

Like the North East Block, the South West Block generally drains from north west to south east with an
average slope of approximately 1%. The South West Block contains two internal subcatchments
totalling 3.80 ha with a runoff coefficient of 0.30, and two external drainage subcatchments conveying
drainage to the Block totalling 0.59 ha and having a runoff coefficient of 0.40.

4.1.7 Flood Plain, Area A

As detailed in the FSR (Urbantech Consulting 2020), the reconfiguration of the online pond and channel
(being proposed as a separate undertaking associated with the PTTW process) as well as the proposed
fill placement to facilitate additional residential development, does not increase the existing floodlines;
notably, capacity is increased.

4.1.8 Fluvial Geomorphology
4.1.8.1  Aqualogic (2016) Assessment, Area A

As part of efforts to renew the PTTW application with the MECP, the golf course was directed to take
the existing online pond north of Upper Middle Road offline to protect baseflow contributions to Appleby
Creek. AqualLogic completed a fluvial geomorphic study and functional channel design analysis in
support of the proposed channel reinstatement to bypass the pond (Functional Channel Design and
Instream Flow Needs, Appleby Creek, Millcroft Golf Club, City of Burlington, 2016).

The report characterized Appleby Creek at Upper Middle Road as a 3™ order watercourse with an
upstream drainage area of 4.66 km?2. The report described topography through the relevant portion of
golf course as a relatively flat muted till plain with minor valley wall definition. Gradual riparian
naturalization was documented relative to the initial construction of the golf course.

The channel was noted as being well-defined, with bankfull width dimensions in the range of 4-5 m and
depths of up to 1 m. Substrate was described as consisting of clay to sandy silt, with some gravel and
occasional cobbles. The report noted that channel morphology was influenced by water levels within
the pond (backwater influence) and plastic grid cell lining that was exposed in localized areas. The
watercourse was well-connected to the floodplain, with some localized erosion scars and modest
confinement. Dense vegetation encroachment was observed.

The primary objective of the functional design by Aqualogic was to provide a naturalized bypass channel
without constraining the use of the existing pond as a source of irrigation water for the golf course and
without affecting the golf course layout. In an effort to balance the cut and fill ratio during development,
it is proposed that a bypass channel be aligned with the existing pond. The bypass channel has been
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designed with an average bankfull gradient of 0.6%, and dimensions of 4.3-4.7 m in width and 0.87-
0.90 m in depth to accommodate a bankfull (design) discharge of 2.2 m¥/s.

4.1.8.2

Historical Assessment, Area A

The following section presents an overview of historic conditions of the Study Area with respect to land
use, land cover, and channel conditions along Appleby Creek based on interpretation of historic aerial
photography. The historic assessment is used to determine the extent of human-induced changes within
a watershed, particularly the degree to which channel planform adjustment and land use has changed
over time, including a qualitative assessment of the degree of land use and channel planform change
over time (Appendix B and Table 4).

Table 4. Summary of Key Historical Observations

Time
Period

Source Observations

1954

Land use is predominantly agricultural. The railway track to the
east of the study area was observed. Mature trees were noted
within a woodlot at the southern extent of the Study Area, along
Upper Middle Road. While Appleby Creek could be distinguished
in the aerial image, particularly downstream of Upper Middle
Road, distinct instream features could not be identified due to the
scale of the imagery. Sheldon Creek could not be discerned in the
aerial image.

University of Toronto Library

1971

Minimal change was noted in land use, as the surrounding land
use remained predominantly agricultural. The mature woodlot at
Northway/Photomap/Remote | the southern extent of the Study Area still remained. The

Sensing Ltd. alignment of Appleby Creek remained largely unchanged.
Sheldon Creek appeared to have been channelized, as a result of
agricultural activities.

1995

Land use in the study area had changed significantly, with the
construction of the golf course. Land use had started to become
residential in the immediate surrounding area. However, further
beyond the limits of the Study Area, land use remained
City of Burlington agricultural. Appleby Creek and Sheldon Creek had been
realigned to their current extents. Upstream of Reach SC-1, one
of the online ponds had been constructed on the upstream side;
the downstream pond near Appleby Line had not yet been
constructed.

2017

Residential development has continued to expand in the
surrounding area. The commercial development at the
intersection of Upper Middle Road and Appleby Line had also
been constructed in the interim period. The downstream pond
along Appleby Creek had also been constructed. Minimal change
could be observed along Appleby Creek.

City of Burlington
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4.1.8.3 Rapid Assessments, Areas A and D
Results of the rapid assessments are summarized in Table 5 and Table 6, below. A photographic

record of current site conditions at the time of the assessment is provided in Appendix D. Photo
locations are shown in Figures 4A and 4B.

Appleby Creek (Area A)

Reach AC-1

Reach AC-1, located downstream of Upper Middle Road, was characterized as moderately sinuous,
well-defined channel, situated within a confined valley setting. The reach displayed a low gradient, and
low degree of entrenchment. Riparian vegetation consisted of grasses, shrubs, and herbaceous
species, and extended approximately 1-5 channel widths in dimension. Bank angles ranged between
0-60 degrees, with less than 5% of banks displaying indicators of active erosion. Bank materials
consisted of clay and silt. Pools and riffles were well-defined, with bankfull dimensions ranging 4.1-6.1
m in width and 0.45-0.60 m in depth.

Evidence of active erosion was limited to the presence of a large scour pool (measuring approximately
7.0 m in width) immediately downstream of Upper Middle Road; this section of the creek also appeared
to have been channelized (straightened). The remaining portion of the reach had been subject to an
historic natural channel design. Riffle substrate consisted of clay and silt, sand, gravel, and cobbles,
while pool substrate consisted of clay and silt, sand, and gravel. Instream aquatic vegetation was
present, occupying approximately 10% of wetted width, and generally consisted of emergent species.
Large instream wood debris was generally absent.

An RGA score of 0.21 (‘in transition’) indicated that Reach AC-1 was stressed, exhibiting minor evidence
of active adjustment in the form of widening and planform adjustment. Evidence for widening included
basal scour on inside meander bends and on both sides of the channel through riffles, and fracture lines
along the top of bank. Chute formation and a thalweg alignment out of phase with the meander form
were indicators of planform adjustment. The RSAT score of 18 indicated that this reach had a fair
degree of ecological health, with water quality, riparian habitat conditions, and physical instream habitat
noted as limiting factors. The Downs model classified this reach as U — ‘undercutting’ based on active
erosion along outer bends.

Reach AC-2

Reach AC-2 was characterized as a well-defined channel, situated in a partially confined setting, with
a low sinuosity and low-moderate gradient; entrenchment was generally low. Riparian vegetation, which
consisted of trees, shrubs, herbaceous species and manicured grass, was fragmented and generally
extended than 1 channel width in dimension. Bank angles ranged between 0-30 degrees, and 5-30%
of banks displayed evidence of active erosion. Bank materials consisted of clay, silt, and sand. Riffle
and pool morphology was observed, with bankfull dimensions measuring 4.0-6.6 m in width and 0.4-
0.65 m in depth. Bed substrate consisted of coarse sand, gravel and cobbles in the riffles, and clay,
silt, coarse sand, and gravel in the pools. Instream aquatic vegetation consisted of emergent and
submergent species, occupying approximately 10% of wetted width. Instream large wood debris was
generally absent.
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An RGA score of 0.19 indicated that Reach AC-2 was stable (in regime). Minor evidence of aggradation
was observed through lobate bar and medial/lateral bar formation, while evidence for planimetric form
adjustment included formation of chutes and thalweg out of phase with the meander form. The RSAT
score of 21.5 for this reach indicated that it had a fair degree of ecological health, with riparian habitat
conditions and water quality noted as limiting factors. The Downs model classified this reach as a
combination of s — ‘stable’ and m — ‘lateral migration’ (initiation of alternating bank erosion in
straightened channels or migration of only the sharpest bends).

Reach AC-3

Reach AC-3 was characterized as a well-defined channel. The reach displayed a low sinuosity, low
gradient, and moderate degree of entrenchment. Riparian vegetation consisted of trees, shrubs,
herbaceous species and manicured grass and generally extended less than 1 channel width in
dimension. Bank angles ranged between 0-30 degrees, with less than 5% of banks displaying indicators
of active erosion. Bank failures in the form of slumping were observed. Bank materials consisted of
clay and silt. Riffle-pool morphology was observed, with bankfull channel dimensions in the range of
4.0-5.0 m in width and 0.45-0.58 m in depth. Bed substrate consisted of clay, silt, sand, gravel, and
cobbles in the riffles, and clay, silt, sand, and gravel in the pools. An exposed geogrid lining was noted
in both riffle and pools sections. Aquatic instream vegetation, which consisted of emergent species,
was noted through 10-30% of the wetted width.

An RGA score of 0.22 (in transition) for Reach AC-3 indicated that this reach was stressed based on
evidence of aggradation and planimetric form adjustment. Evidence of aggradation included medial
and lateral bar formation, and deposition in the overbank zone. Evidence for planimetric form
adjustment included formation of chutes and thalweg out of phase with the meander form. Evidence of
degradation was also noted, such as scour pool formation downstream of culvert/outfall, and channel
worn into undisturbed overburden. The RSAT scored this reach as having a fair degree of ecological
health (23.5) with riparian habitat conditions, water quality and physical instream habitat limiting the
score. The Downs model classified this reach as m — ‘lateral migration’ (initiation of alternating bank
erosion in straightened channels or migration of only the sharpest bends).

Reach AC-4

Reach AC-4 was characterized as a well-defined channel situated in an unconfined valley setting, with
a low gradient, sinuosity, and entrenchment. Riparian vegetation consisted of shrubs, herbaceous
species and manicured grass. The buffer was fragmented, measuring less than 1 channel width in
dimension. Bank angles ranged between 30-90 degrees, with less than 5% of banks displaying signs
of active channel erosion. Bank materials consisted of clay and silt while substrate consisted of gravel,
and pools were composed of clay, silt, sand, gravel, and cobbles. The channel was heavily modified,
having been channelized; upstream and downstream reach limits were governed by the presence of
online ponds. Active erosion was observed at the upstream transition between the online pond to the
channel. Exposed geotextile lining was observed throughout the reach and a weir was present within
the lower portion of the reach. Vegetation encroachment within the channel was extensive. Woody
debris was absent.

Reach AC-4 was characterized as in regime (stable; RGA score of 0.06) due to a general lack of erosion
and grade control influences associated with the online pond and weir. The RSAT score of 26 implies
that this reach displayed a good-fair degree of ecological health. Riparian habitat conditions and
physical instream habitat were limiting factors. The Downs model classified this reach as m — ‘lateral
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migration’, with initiation of alternating bank erosion in straightened channels or migration of only the
sharpest bends.

Sheldon Creek (north east of Area D)

Reach SC-1

Reach SC-1 was characterized as a well-defined, channelized watercourse situated within a narrow
corridor, surrounded by the golf course and residential development. This reach was unconfined, with
a low gradient, sinuosity, and degree of channel entrenchment. Riparian vegetation consisted of
predominantly manicured grass, with trees and shrubs also present. This riparian buffer was
fragmented, and generally extended 1-5 channel widths in dimension. Bank angles ranged between 0-
30 degrees, and less than 5% of the banks displaying evidence of active erosion. Bank materials
consisted of clay, silt, and sand. Riffle-pool development was not observed, as channel morphology
was homogenous. Channel bed substrate consisted of clay, silt, and sand, with areas of exposed
interlocking stone lining observed. Upstream of Turnberry Road, bankfull widths ranged between 2.7 m
and 4.4 m, and bankfull depths ranged between 0.50 m and 0.60 m. Wetted widths were generally
consistent, measuring 2.0 m, and wetted depths ranged between 0.15 m and 0.20 m. Downstream of
Turnberry Road, channel morphology was heavily influenced by the backwater condition associated
with the large pond. Bankfull dimensions mimicked the constructed corridor, with widths in the range
of 8.0 m, and depths in the range of 0.65 m. Emergent aquatic instream vegetation was observed
throughout the reach, with up to 80% coverage noted in the channel. Woody debris was generally
absent.

The RGA resulted in a score of 0, indicating that this reach did not display any observable indicators of
active geomorphic processes (e.g. excessive erosion or deposition). This observation was attributed to
the constructed nature of the channel, as well as the moderating influence of the existing online ponds
on flow conditions within the creek. The RSAT score of 21 indicated that this reach was in a fair degree
of ecological health, with narrow riparian buffer conditions and minimal instream habitat diversity
contributing to the lower score. The Downs model classified this stream as S — ‘stable’, with no
observable morphological adjustment in process.

Table 5. General Reach Characteristics

Reach Bankfull Bankfull Channel Riparian Notes
Width (m) Depth (m) Substrate Vegetation
e Fragmented riparian
Clay, silt, sand Shrubs, vegetation
AC-1 4.1-6.1 0.45-0.60 o ’ grasses, ¢ Deep scour pool present
gravel, cobbles . .
herbaceous ¢ Reach subject to previous
channel design
e Fragmented riparian
vegetation
e Reach subject to previous
Clay, silt, sand Trees, shrubs, channel design
AC-2 4.0-5.5 0.40-0.65 o ' grasses, ¢ Geotextile and geoweb lined
gravel, cobbles e
herbaceous along majority of reach
e Channel morphology is
influenced by the downstream
online pond
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Reach Bankfull Bankfull Channel Riparian Notes
Width (m) Depth (m) Substrate Vegetation
e Fragmented riparian
vegetation
¢ Reach subject to previous
. channel design
AC-3 3.5-5.0 0.45-0.65 Clay, silt, gravel, Trees, shrubs, ¢ Gravel deposition in overbank,
cobbles herbaceous
downstream of culvert
e Channel morphology is
influenced by road crossing
and online ponds
Shrubs e Fragmented riparian
Not measured due to degree of | Clay, silt, sand, ’ vegetation
AC-4 e grasses,
modification gravel cobbles h ¢ Channel morphology
erbaceous . . .
influenced by instream weir
¢ Fragmented riparian
2744 0.50-0.60 vegetation
(upstream) (upstream) Grasses, some | ¢ Past channelization
SC-1 3.0 0.25 Clay, silt, sand trees and ¢ Flow regime heavily influenced
(downs.tream) (down.stream) shrubs by online ponds
¢ No observable morphological
processes
Table 6. Rapid Assessment Results
Rapid Geomorphic Assessment Rapid Stream Assessment Technique Downs
Reach Dominant Classification
Score | Condition Mode of Score | Condition Limiting Factor Method
Adjustment
" yidenind. Riparian habitat U
AC-1 | 0.21 N P 175 Fair conditions, water | | -
Transition form . undercutting
. quality
adjustment
Aggradation, Riparian habitat
AC-2 0.19 In Regime planimetric 215 Fair cond_ltlons, wgter m — Iat_era,ll
form quality, physical migration
adjustment instream habitat
Aggradation,
AC-3 0.22 In. _ planimetric 235 Fair Rlparlap _habltat m — Iat_era,ll
Transition form conditions migration
adjustment
Riparian habitat
AC-4 | 006 | InRegime N/A 26 | Good-Fair | __conditions, m - lateral
physical instream migration
habitat
Riparian habitat
SC1 | 0 | InRegime N/A 21 Fair conditions, S - ‘stable’
physical instream
habitat

Page 30




Millcroft Golf Club Scoped Environmental Evaluation Report
4.1.8.4  Meander Belt

The meander belt width is generally defined as the lateral extent that a meandering channel has
historically occupied and will likely occupy in the future. Due to the degree of historical modification
along Appleby Creek (Area A) and Sheldon Creek (Area D) within the Study Area an empirical modelling
approach that considers the existing watercourse conditions was used to develop recommended
meander belt (Bw) dimensions. These models use simple power functions based on field-based
measurements of the average bankfull width (Wy) and cross-sectional area (A), following relations from
Williams (1986 — Equations 1 and 2) and Ward (2001 — Equation 3). Research by Ward et al. (2002)
indicated that the Williams (1986) equation, at times, under-predicted the belt width dimensions. As
such, a modified approach to the relation, which incorporates a 20% factor of safety, was applied.

B, = ([18 x A%°]) [Eq. 1]
B, = ([43*W, "] x12) [Eq.2]
B, = ([6*W,""*]+W,)  [Eq.3]

The results of the empirical relation analysis for Reaches AC-2 and AC-3 as well as SC-1 within the
Study Area are presented in

Table 7 and illustrated in Figure 5A and Figure 5B. The recommended meander belt dimension of 35
m for Appleby Creek was found to be comparable to the most recent natural channel design section of
Appleby Creek downstream of Dundas Street, for which the floodplain dimension of the corridor
appeared to have a similar dimension. For Reach SC-1 of Sheldon Creek, the modelled approach
referenced the portion of reach upstream of Turnberry Road, where channel dimensions did not appear
to be as heavily influenced by the downstream pond water levels.

Table 7. Recommended Meander Belt

Reach Empirical Approach Recommended Meander
Williams - Williams — . Belt (m)
Area (m) Width (m) Ward - Width (m)
AC-3 31 26 39 35
SC-1 26 20 27 25

4.1.8.5 Summary of Key Findings

The purpose of the geomorphic assessment completed as part of the EER is to characterize existing
conditions and contribute to the determination of limits of development through the provision of meander
belt limits. The following points summarize the key findings:

e A review of background information and aerial imagery indicated that both Appleby Creek
(Area A) and Sheldon Creek (Area D) had been channelized historically within the Study
Area;

o RGA results for Reaches AC-1, AC-2, AC-3, and AC-4 identified the reach as being in
transition (0.21), in regime (0.19), in transition (0.22), and in regime (0.06) respectively. RGA
results for SC-1 identified the reach as stable (0);
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o The RSAT results indicate that Reaches AC-1, AC-2, and AC-3 are in fair ecological health
(17.5, 21.5, 23.5, respectively), while AC-4 is in good ecological health (26). The RSAT
results for SC-1 indicated a fair degree of ecological health (21); and

o As the reaches of Appleby Creek and Sheldon Creek within the Study Area have been
historically modified, an empirical modelling approach was selected to determine the
meander belt width. This resulted in a recommended meander belt dimension of 35 m for
reaches AC-2 and AC-3, and 25 m for SC-1.

4.2 Biological Environment

The proceeding sections detail the results of the biological surveys conducted to characterize the
terrestrial and aquatic ecology of the subject property, as applicable, specifically within Areas containing
natural or semi-natural features. Survey results are typical of a highly-modified suburban landscape.

As Area C does not contain nor is it adjacent to any natural heritage features, description of the Area is
not applicable and thus not included in this section.

4.2.1 Areas A and B

4.2.1.1  Terrestrial Resources

Terrestrial resources characterized in Area A include vegetation communities, flora, wetlands, avifauna,
reptiles and amphibians. The results of these characterizations are presented below.

4.2.1.1.1 Vegetation Communities

Four different vegetation communities represented by four ELC polygons were observed and mapped
in Area A and Area B. Vegetation communities within the Study Area but outside of the subject property
include cultural thicket, meadow marsh and cultural meadow. All the communities are anthropogenic in

origin; no rare or uncommon communities were observed. ELC data cards and related notes are
presented in Appendix E. The locations of ELC polygons are illustrated on Figure 6a.

ELC Polygon 1 — Open Aquatic (OAO)

Polygon 1 corresponds with the dug pond in the southern corner of the subject property. Appleby Creek
flows through the pond. The pond is approximately 2.30 m deep and contains some water-milfoil
(Myriophyllum sp.) along the shoreline. Vegetation cover in the pond is estimated to be much less than
25%. As such, this unit has been classified as an aquatic feature and not a wetland in accordance with
ELC and the Ontario Wetland Evaluation System (MNRF 2014).

ELC Polygon 2 — Willow Mineral Deciduous Thicket Swamp (SWT2-2) with Mineral Cultural
Thicket (CUT1)

Polygon 2 corresponds with the Appleby Creek riparian lands immediately to the north of the pond
(Polygon 1). Much of the creek bank and adjacent lands have been modified and planted with trees and

Page 32



Vegetation Communities Figure 6A

Areas A and B

Millcroft Golf Club

H
5 &
» e
2 @90 e = —— . < -~
(&) (&) N ~ o .
i & e Sso R s N
9 (2] = = m = - .
N S ’
[ ® 4 \
S S ¢ . Legend
Q 0 7 \ . .
’ “be“"] Road p \ ,56 D Subject Properties, Area Aand B
{'\1 ar 4 R
1 klane Cre ' % L _ 1 StudyArea
(] sCent AN @ —
I \ % Vegetation Communities
I |}
! r\ A Watercourse (Beacon 2018)
\
I 3: cum1-1/ \
v ]
%
%, 4: CUT11 \
% | \
! \
1 \
\ \
4 CuMm 1
% \
! \
/] SWT \
4 / / 1
/ SWT = \
1 (]
! a?f 3 umi cuT :
I 9 S !
| S F !
£ ]
1 S S
2: SWT2-2 O cum ¢
\ N ’
'Y
\ QQ ¢
\ o R cum
A ’
\ \CUT /
N
N ’
N ¢
S ’
LN . ’
S V4
Yo ’
4
’
¢
2 v
o‘é ’
) ¢
R ’
Unit(s) ELC Vegetation Community ELC Code "
1 Open Aquatic OAO cut Vs
- - . - . . Ccum Project: 216081.2
2 Mineral Willow Thicket with Cultural Thicket Inclusion - %
' } SWT2-2 (CUT1) "'96‘9 Last Revised: November, 2020
3 Dry-Moist Old Field Meadow CUM1-1 %.@
i Client: Millcroft Greens Prepared by: DU
4 Sumac Cultural Thicket CUT1-1 % , Corporation Checked by: AB
5 Cultural Thicket CuT1 ’ N
- 1:3,000 0 50 100 m
Cultural Meadow CUM ~N e = | | |
Cultural Thicket CUT Contains information licensed under the Open Government License—
Thicket Swamp SWT Ontario Orthoimagery Baselayer: FBS Halton Region 2019
\_ C:\Dropbox\Dropbox (Beacon)\All GIS Projects\2016\21608 \MXD\216081_2\20201116_Figure06A_ELC_Communities_216081_2.mxd




Millcroft Golf Club Scoped Environmental Evaluation Report

shrubs. The adjacent tablelands are comprised of an actively managed golf course as well as
landscaped areas. These portions of Area A are classified as Cultural Thicket due to their anthropogenic
origins and regular maintenance.

Portions of the riparian area also support small pockets of wetland which have been classified as thicket
swamp and complexed with the cultural thicket. The sparse canopy throughout this unit ranges from
10 to 25 m in height and contains the occasional White Willow (Salix alba) with rare occurrences of
White Ash (Fraxinus americana) and Hybrid Willow (S. sepulcralis). The subcanopy is denser than the
canopy, with occasional Slender Willow (S. petiolaris), Pussy Willow (S. discolor) and Woolly-headed
Willow (S. eriocephala). Sandbar Willow (S. exigua), Red-osier Dogwood (Cornus stolonifera) and
Woolly-headed Willow are abundant in the understorey, and the ground layer is abundant with Fowl
Bluegrass (P. palustris), with associates of Reed Canary Grass (Phalaris arundinacea) and Narrow-
leaved Cattail (Typha angustifolia). These two bottom layers have a cover great than 60%. Soils
consists of silty clay, with mottling encountered at 9 cm below ground surface in the wetland.
Groundwater and bedrock were not encountered.

ELC Polygon 3 — Dry-moist Old Field Meadow (CUM1-1)

Polygon 3 is primarily located along the south eastern edge of the subject property; a small unit is also
located on the north eastern corner of Area B. This young meadow community has a canopy ranging
from two to 10 m with rare occurrences of planted Norway Maple (Acer platanoides), Common Apple
(Malus pumila) and Crabapple (M. baccata); a subcanopy of White Ash and an understory of Tartarian
Honeysuckle (Lonicera tatarica). These three aforementioned layers have sparse coverage of less than
10 percent. The dense ground layer is dominated by Canada Goldenrod (Solidago canadensis var.
canadensis), with abundant associates of Smooth Brome (Bromus inermis ssp. inermis), Kentucky
Bluegrass, and Riverbank Grape (Vicia cracca).

ELC Polygon 4 — Sumac Cultural Thicket (CUT1-1)

Polygon 4 is located along the north eastern edge of the subject property, abutting Polygon 3. This
young thicket community has a canopy height ranging between two to 10 m in height and is dominated
by Staghorn Sumac (Rhus typhina) with young White Ash as an occasional associate. The subcanopy
and understory are also dominated by Staghorn Sumac, with the subcanopy containing Dog Rose
(Rosa canina) and Common Buckthorn (Rhamnus cathartica) as occasional associates. The
understorey contains Common Buckthorn, Dog Rose and Tartarian Honeysuckle. The ground layer
contains abundant Kentucky Bluegrass, Canada Goldenrod, Canada Thistle (Cirsium arvense) and
Smooth Brome.

42112 Flora

A total of 77 species of vascular plants were catalogued during the botanical inventory and vegetation
community classification surveys. Seventy-five were identified to the species level, and of this identified
group, 43 (57.3%) are native to Ontario and 32 (42.7%) are introduced species. Some plants (e.g.,
sedges) could not be identified to the species level due to the seasonal timing of the surveys.

Most species inventoried have a high range of habitat tolerances, as evidenced by the high proportion

of species with a low coefficient of conservatism (CC) values. One species with narrow habitat
tolerances (i.e., with CC values =7) was found within ELC Polygon 2; this species is likely of planted
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origin and will not be impacted by the proposed works. None of the species recorded are of conservation
concern at the global, national or provincial levels. Two species noted on the subject property, One-
seeded Bur Cucumber (Sicyos angulatus) and Wild Raisin (Viburnum cassinoides), are considered rare
in Halton (Crins et al., 2006). Bur-cucumber, a moisture-tolerant annual vine, was recorded in ELC
Polygon 2 — Willow Mineral Deciduous Thicket Swamp (SWT2-2). Wild Raisin was also recorded in
ELC Polygon 2 and was planted as part of the landscaping along the creek. As such, it is not considered
a natural occurrence and thus is not significant.

An annotated list of flora recorded within the subject property is contained in Appendix F.

4.2.1.1.3 Wetlands

No provincially or regionally significant or MNRF-identified wetlands have been identified within or
adjacent to Areas A and B, or within the broader Study Area. Within the subject property, ELC Polygon
2 does support some very small riparian wetlands. Riparian wetlands along Appleby Creek, represented
by swamp thicket and meadow marsh communities, are also present upstream of Area A.

Halton Region’s Official Plan (2018) includes policies and definitions related to the evaluation of
significant natural heritage features, including wetlands. The four Regional criteria related to defining
wetland significance from s. 276.5 of the Region’s Official Plan (2018) are as follows:

Significant wetland means:

1) for lands within the Niagara Escarpment Plan Area, Provincially Significant
Wetlands and wetlands as defined in the Niagara Escarpment Plan that make an
important ecological contribution to the Regional Natural Heritage System;

2) for lands within the Greenbelt Plan Area but outside the Niagara Escarpment
Area, Provincially Significant Wetlands and wetlands as defined in the Greenbelt
Plan;

3) for lands within the Regional Natural Heritage System but outside the Greenbelt
Plan Area, Provincially Significant Wetlands and wetlands that make an important
ecological contribution to the Regional Natural Heritage System; and

4) outside the Regional Natural Heritage System, Provincially Significant Wetlands.

Furthermore, the City of Burlington defines regionally significant wetlands as “Wetlands classified as
“Other Wetlands” by the Ministry of Natural Resources based on the Ontario Wetland Evaluation System
1994 Southern Manual, as amended from time to time.”

To ensure compliance with the policies of the Region and CH, the wetlands within the subject property
were evaluated against the above noted criteria for wetland significance and identification. The wetland
in Area A (ELC Unit 2) and lands upstream are not within the Niagara Escarpment or Greenbelt Plan
Areas. They are within the RNHS, however the wetlands’ contributions to the ecology of the RNHS
within the subject property is limited to provision of shade and allochthonous inputs to a small degraded
portion of Appleby Creek. As such, in the opinion of Beacon the wetland in Area A and those upstream
are not providing important ecological contributions to the RNHS and thus do not meet the Regional
criteria for significance. However, they qualify as ‘other wetlands’ per ROP policy 115.3.6, and while
they are not Key Features they are considered components of the RNHS.
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42114 Avifauna

During breeding bird surveys a total of 24 bird species were noted on the subject property during field
surveys conducted in 2019. Of these 24 species, 20 were breeding or suspected to be breeding on the
subject property. A summary of the results is provided in Table 8. None of the breeding species are
of conservation concern. Non-breeding species, (i.e. foraging only species) included two heron species:
Great Blue Heron (Ardea herodias) and Black-crowned Night-Heron (Nycticorax nycticorax), which were
using the pond near Upper Middle Road for feeding. Herons are generally known to forage far from
breeding sites, and to wander some distance post-breeding season. Black-crowned Night-herons are
considered an S3 species, likely because their colonies are localized and mainly associated with the
Great Lakes coastline. The Green Heron (Butorides virescens) recorded on site may or may not have
been a breeding species, because the suitable habitat present was minimal and it was only observed
on one of two visits. The subject property including the pond were also used for breeding by two
common and widespread waterfowl (Canada Goose, Branta canadensis and Mallard, Anas
platyrhynchos).

Most of the other breeding records represent common species that are regularly associated with
disturbed or successional habitats. Some of the more abundant species observed included: American
Robin (Turdus migratorius), Red-winged Blackbird (Agelaius phoeniceus) and European Starling
(Sturnus vulgaris).

The MNRF classifies birds that require larger tracks of suitable habitat in which to breed, or those that
have a higher breeding success in larger areas of suitable habitat as “area-sensitive” species. Area-
sensitive species can be further broken down into woodland and grassland specialists, which typically
require large tracts of their respective habitat types to breed and rear young successfully. No area-
sensitive bird species were recorded on or adjacent to the subject property.

Lastly, no nests were observed under the bridge at Upper Middle Road during targeted area searches
conducted in October 2018 and June 2019.

Table 8. Breeding Bird Survey Results

Species Status
. Species L.
National . Provincial .
Common Scientific Species at at BISK breeding Hal_ton Are_a_- Bree_dlng
. in Regional | sensitive Pairs
Name Name Risk Ontario season Status? | (OMNR)?
COSEWIC? Listing® SRANK®
Great Blue Ardea
Heron herodias S4 c F
Butorides
Green Heron . S4 U 1
virescens
Black-crowned | Nycticorax
Night-Heron nycticorax S3 U 1F
Canada Goose Branta . S5 n/a 2,29 F
canadensis
Mallard Anas S5 A 2 11F
platyrhynchos
Killdeer Charadrius s5 C 1F
vociferus
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Species Status
. Species L
National . Provincial .
Common Scientific Species at at BISK breeding Ha!ton Are_a.- Bree.dlng
- in Regional | sensitive Pairs
Name Name Risk Ontario season Status? (OMNR)°
COSEWIC? Listing® SRANK®
Mourning Zenaida S5 A y
Dove macroura
Northern Colaptes s4 c y
Flicker auratus
Tree Swallow Tgchy cineta S4 A 1F
bicolor
Blue Jay Cyanocitta s5 A 1
cristata
Black-capped Poecile
Chickadee atricapillus S5 A !
American Turdus S5 A 16
Robin migratorius
Cedar Bombycilla S5 n/a 5
Waxwing cedrorum
European Sturnus SE A(l) 6
Starling vulgaris
Warbling Vireo | Vireo gilvus S5 C 1
Northern Cardinalis
Cardinal cardinalis S9 c 2
Chipping Spizella
Sparrow passerina S5 C 1
Song Sparrow | Melospiza S5 A 5
melodia
Red-winged Agelaius
Blackbird phoeniceus S4 A 10
Common Quiscalus S5 A 5
Grackle quiscula
Brown-headed | Molothrus ater s4 A y
Cowbird
House Finch Haemorhous SNA A y
mexicanus
American . -
Goldfinch Spinus tristis S5 A 5
House Passer
Sparrow domesticus SNA A (D) 3

# = Number of breeding pairs or territories; F = Foraging on or flying over the subject property
a COSEWIC = Committee on the Status of Endangered Wildlife in Canada
b Species at Risk in Ontario List (as applies to ESA) as designated by COSSARO (Committee on the Status of Species at Risk

in Ontario)

¢SRANK (from Natural Heritage Information Centre) for breeding status
S4 (Apparently Secure), S5 (Secure), SE (Exotic), SNA (Not applicable...'because the species is not a suitable target for
conservation activities'; includes non-native species)

4 Dwyer J.K. 2006
A = Abundant, C = Common, U = Uncommon, | = Introduced

¢ MNRF 2000
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4.2.1.1.5 Reptiles

Two Midland Painted Turtles (Chrysemys picta marginata) were observed incidentally in the Mill Pond
during aquatic habitat investigations and a single individual during the second round of breeding bird
surveys, but no turtles were recorded during basking surveys. While not observed during surveys, it is
also possible that Snapping Turtle (Chelydra serpentina) is present in Area A.

Midland Painted Turtle was designated as Special Concern by the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) in April 2018 and currently does not have status under the
SARA. Snapping Turtle is designated as Special Concern by COSEWIC and the Committee on the
Status of Species at Risk in Ontario (COSSARO) and does not have status under the SARA or ESA.

Due to the lack of debris in the pond, turtle basking opportunities are limited to the shoreline. Potentially
suitable hibernation habitat consists of the online pond. Potentially suitable turtle nesting sites within
the study area consists of golf course sand traps and the embankment at the side of Upper Middle
Road.

Area A does not contain specialized habitat for snakes; cover objects and hibernacula are lacking. Small
numbers of common habitat generalists such as Eastern Garter Snake (Thamnophis sirtalis sirtalis)
may be present in cultural vegetation communities adjacent to the railway and Upper Middle Road.

4.2.1.1.6 Anurans

No calling amphibians were recorded during the first two rounds of anuran surveys despite suitable
survey conditions and the presence of potentially suitable habitat. Three Green Frog (Lithobates
clamitans) were recorded calling from the online pond near Upper Middle Road (Amphibian Survey
Station C) during the final round of surveys. Relative to other amphibian species in Ontario, Green Frog
is generally considered to be tolerant of suburban and disturbed conditions. Given these results and
the type and extent of potentially suitable habitat, amphibian abundance and productivity are low
throughout areas surveyed.

Table 9. Anuran Survey Results

Survey Station

Survey Round 1

Survey Round 2

Survey Round 3

A

No calls

No calls

No calls

B

No calls

No calls

No calls

C

No calls

No calls

GRFR 1-(3)

SPPE = Spring Peeper, GRTR = Gray Tree Frog, GRFR = Green Frog, WOFR = Wood Frog

Code 1 - Individuals can be counted; calls not simultaneous. Estimated number of individuals indicated in brackets.
Code 2 - Calls distinguishable; some simultaneous calling. Estimated number of individuals indicated in brackets.
Code 3 - Full chorus; calls continuous and overlapping.

4.2.1.2  Aquatic Resources

Aquatic resources characterized in Area A include aquatic habitat and the aquatic community in Appleby
Creek. According to Burnside (2020) Appleby Creek is primarily fed by surface water flows though
seasonally high shallow groundwater levels may contribute to seasonally high water levels in the creek
(e.g. in spring). The results of the biological characterizations of Appleby Creek are presented below.
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4.2.1.21 Aquatic Habitat

A concrete weir approximately 0.2 m in height is located downstream of the Mill Pond. This weir
constitutes a barrier to fish migration. As part of the habitat characterization survey, a manual
temperature reading was taken below the weir and in the pond. Water temperatures of 8.1°C and 8°C
were recorded, respectively. The section of channel within Area A (i.e. between Upper Middle Road
and Millcroft Park Drive) is characterized by cobble, sand, and clay substrates with an average
temperature of 7.5°C from 2001-2018 (see Section 4.2.1.2.3 for details). There is an alternation
between riffles and runs with one deep pool (> 0.31 m). There is a moderate amount of in-stream woody
debris with a high amount of detritus. Four sections of exposed plastic Geocells are present within the
watercourse, representing barriers for fish to travel between the Mill Pond and the pond upstream of
Reach AC-3 (see Figure 4a) . At the time of survey, the Geocells were observed to be approximately
11 cm in height from the surface of the water to the top of the grating. Below Millcroft Park Drive, two
culverts provide additional capacity during high flow events. Downstream of the easternmost culvert is
a pool with a depth of 0.16 m. There is also a storm sewer outlet to the east of the two culverts. Riparian
vegetation is dominated by medium height grasses, however the middle portion of the channel is heavily
dominated by Phragmites, a tall and highly invasive non-native species. About 10% of the channel has
overhanging grassland species with a few deciduous tree branches, providing minimal stream cover.

The channel between Millcroft Park Drive and the online pond upstream of Reach AC-3 has similar
substrate to the downstream channel with a dominance of sand and clay substrate. This channel has
run and pool sequences with a large accumulation of woody debris and detritus. There is a concrete
brick structure downstream of the pond which prevents fish from entering the pond (see Photograph 21
in Appendix D). Water temperature in the pond measured 7.7 °C at the time of the assessment.
Riparian vegetation in the pond is the same as the downstream channel except there is a higher
percentage of stream cover by deciduous tree species.

4.2.1.22 Aquatic Community

According to the 2008 Long Term Environmental Monitoring Report for urban creeks (Conservation
Halton, 2009), the Appleby Creek watershed was rated “in good condition” using the modified Index of
Biotic Integrity (IBI). This rating indicates a healthy stream with little impairment. CH completed fish
community sampling south of the subject property; the most common fish species present were Western
Blacknose Dace (Rhinichthys obtusus) and Creek Chub (Semotilus atromaculatus).

In 2016 CH released a fish community monitoring factsheet in which the Appleby creek watershed was
rated “poor”. This rating indicates an unhealthy stream with moderate to severe impairment. Like areas
adjacent to the subject property, the most common fish species present in the watershed were Western
Blacknose Dace and Creek Chub. In addition, Beacon observed a large fish suspected to be a Common
Carp (Cyprinus carpio) in the online pond near Upper Middle Road during the amphibian calling survey
conducted in May 2019.

Beacon was granted access to CH’s fish database on March 3, 2020 under licence #20200208. CH’s
fish sampling stations are described as the “first crossing downstream of Mainway Road just east of
Appleby Line”, located at UTM 598815.166 E and 4804620.182 N and “On either side of Upper Middle
Road East branch, just east of Country Club Drive”, located at UTM 597563.927 E and 4804647.932
N. A summary of relevant data from this database is presented in Table 10.
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. Fish Species Present in Appleby Creek (Conservation Halton)

Family

Common Name

Scientific Name

Centrarchidae

Green Sunfish

Lepomis cyanellus

Largemouth Bass

Micropterus salmoides

Pumpkinseed

Lepomis gibbosus

Common Carp

Cyprinus carpio

Cyprinidae Fathead Minnow Pimephales promelas
Goldfish Carassius auratus
Ictaluridae Brown Bullhead Ameiurus nebulosus

Table 11 presents a summary of the fish species captured during aquatic community sampling
undertaken by Beacon in 2019. As previously mentioned, these fish sampling locations are illustrated
in Figure 3.

Table 11. Results of Fish Community Sampling in Appleby Creek (2019)

Scientific Name
Micropterus salmoides
Lepomis gibbosus

Common Name

Largemouth Bass
Pumpkinseed

Family

Centrarchidae

Creek Chub Semotilus atromaculatus
Cyprinidae Fathead Minnow Pimephales promelas
Goldfish Carassius auratus

Similar to the results provided by CH, Creek Chub was the most common fish captured by Beacon in
Appleby Creek. Goldfish (Carassius auratus), Largemouth Bass (Micropterus salmoides) and
Pumpkinseed (Lepomis gibbosus) were mainly caught within the three ponds that were sampled.
Fathead Minnow (Pimephales promelas) was found exclusively within the portions of channel between
the ponds, whereas Creek Chub (Semotilus atromaculatus) was found in all ponds and the channel.

Based on the fish community sampling completed by CH and Beacon, this portion of Appleby Creek
provides refuge for coolwater and warmwater fish species, with the majority of species being typical of
a warmwater regime. The MNRF’s Aquatic Resource Area mapping includes Appleby Creek as a
warmwater watercourse. Information regarding thermal regime of Appleby Creek that supports this
characterization is contained in Section 4.2.1.2.3, below.

4.2.1.2.3 Surface Water Temperature

A summary of water temperatures collected in 2011-2018 by R.J. Burnside are provided below in Table
12 and Table 13. Continuous temperature loggers are located in Appleby Creek (SS2) and in the pond
(SS3) near Upper Middle Road (Figure 3). Water temperatures are recorded from April to November
of the given year. Summarized below is the monthly averages, maximums and minimums for the months
of July through to September for 2011-2018, when warmer temperatures are observed in the summer
months.
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Table 12. Summary of Surface Water Temperatures at SS2 (2011-2018)

July August September
Avg. Avg. Avg.
Year 3;’% Daily | Avg. Daily 3;’5‘9 Daily | Avg. Daily 3;’% Daily 3;’%
Temp TMe$ Temax(."C) Temp T'ﬁﬁ Temax(."C) Temp Tl\g:': Max.
C) | gy P ) | “eg) P C) | ag) | Temp (C)
2011 - - - - - - 17.2812 | 10.944 27.37
2012 | 23.76854 | 18.331 32.807 | 21.9626 | 14.804 31.37 | 18.28367 | 10.259 26.292
2013 | 21.25889 | 16.903 27.961 | 20.04008 | 15.664 24.931 | 18.98115 | 13.173 24.255
2014 | 19.14178 | 15.282 24.062 | 18.86999 | 14.325 26.097 | 15.96332 | 10.553 22.812
2015 | 21.31915 | 13.942 30.255 | 21.01497 | 14.517 27.468 19.1726 | 13.365 26.488
2016 | 22.01493 | 14.23 31.268 | 22.92857 | 16.427 28.953 | 19.26023 | 11.528 27.764
2017 | 22.08909 | 17.189 26.195 | 20.25333 | 13.076 26.097 | 17.58214 | 9.866 25.222
2018 | 21.84323 14.9 28.258 | 22.72977 | 16.903 27.468 | 18.90518 | 11.334 28.555
Note — (-) indicates no data was available.
Table 13. Summary of Surface Water Temperatures at SS3 (2011-2018)
July August September
Avg. Avg. Avg.
Y Av_g. DaiSI’y Av_g. Av_g. DaigI’y Av_g. Av_g. Dai?y Avg. Daily
ear Daily . Daily Daily . Daily Daily .
Min. Min. Min. Max. Temp
Temp Temp Max.o Tt:mp Temp Max.'J Teomp Temp (°C)
(°C) (°C) Temp (°C) (°C) (°C) Temp (°C) (°C) (°C)
2011 - - - - - - 18.96954 | 15.855 28.953
2012 | 25.86776 | 15.473 34.268 | 24.06766 | 21.855 27.862 | 19.68969 | 14.709 25.416
2013 | 23.99817 | 20.901 29.452 | 23.06001 | 18.996 27.37 | 21.98547 | 19.472 25.513
2014 | 22.93053 | 18.711 27.468 | 21.51468 | 18.711 25.319 | 19.71871 16.523 24.448
2015 | 22.25996 | 17.95 26.879 | 23.22482 | 20.901 25.513 | 21.56882 | 17.665 26.488
2016 | 24.42184 | 15.569 29.652 | 25.1362 | 20.996 29.652 | 21.64811 16.713 24.545
2017 | 21.99298 | 15.569 25.708 | 22.60295 | 19.948 24.255 | 20.60788 | 17.284 24.931
2018 | 23.70067 | 21.378 27.272 23.958 | 21.951 25.61 | 21.76345 | 16.618 27.665

Note — (-) indicates no data was available.

In 2012, highest average temperatures and the lowest average temperatures occurred at both SS2 and
SS3. Water temperature at SS2 was highest in July (32.8 °C) and lowest in September (10.26 °C). SS3
water temperature was also highest in July (34.27 °C) and lowest in September (14.71 °C). When
comparing daily average temperatures between the two stations, SS3 experienced warmer water
temperatures than SS2.

Based on a review of the temperature data (i.e. over seven years of temperature data showing
summertime temperature exceedances of 25°C) and setting with online ponds upstream and
downstream, the thermal regime of this reach of Appleby Creek is warmwater.
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422 AreaD
4.2.2.1  Vegetation Communities

Natural and semi-natural vegetation communities are not present in Area D but are present in the
greater Study Area to the north east (Figure 6b). These vegetation communities are associated with
Sheldon Creek and an online pond, and consist of shallow marsh, meadow marsh, cultural meadow
and deciduous swamp. None of these vegetation communities are rare or uncommon.

4.2.2.2 Wetlands

Terrestrial resources are lacking within Area D, and no provincially or regionally significant wetlands
have been identified within or adjacent to Area D. As shown in Figure 6b, unevaluated riparian wetlands
associated with Sheldon Creek are present on adjacent lands to the north east.

Halton Region’s Official Plan (2018) includes policies and definitions related to the evaluation of
significant natural heritage features, including wetlands. The four Regional criteria related to defining
wetland significance from s. 276.5 of the Region’s Official Plan (2018) are as follows:

Significant wetland means:

1) for lands within the Niagara Escarpment Plan Area, Provincially Significant
Wetlands and wetlands as defined in the Niagara Escarpment Plan that make an
important ecological contribution to the Regional Natural Heritage System;

2) for lands within the Greenbelt Plan Area but outside the Niagara Escarpment
Area, Provincially Significant Wetlands and wetlands as defined in the Greenbelt
Plan;

3) for lands within the Regional Natural Heritage System but outside the Greenbelt
Plan Area, Provincially Significant Wetlands and wetlands that make an important
ecological contribution to the Regional Natural Heritage System, and

4) outside the Regional Natural Heritage System, Provincially Significant Wetlands.

Furthermore, the City of Burlington defines regionally significant wetlands as “Wetlands classified as
“Other Wetlands” by the Ministry of Natural Resources based on the Ontario Wetland Evaluation System
1994 Southern Manual, as amended from time to time.”

To ensure compliance with the policies of the Region and CH, the wetlands adjacent to the subject
property were evaluated against the above noted criteria for wetland significance and identification. The
riparian wetlands north east of Area D are not within the Niagara Escarpment or Greenbelt Plan Areas.
They are within the RNHS, however the wetland’s contributions to the ecology of the RNHS within the
subject property is limited to provision of shade and allochthonous inputs to a small degraded portion
of Sheldon Creek. As such, in the opinion of Beacon the wetlands adjacent to Area D are not providing
important ecological contributions to the RNHS and thus does not meet the Regional criteria for
significance. As detailed surveys were not conducted on lands adjacent to the subject property, the
applicability of CH’s definition of wetland is not known. However, they likely qualify as ‘other wetlands’
per ROP policy 115.3.6, and while they are not Key Features they are considered components of the
RNHS.
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These riparian wetlands, which include a shallow online pond and other shallow marsh communities,
meadow marsh and deciduous swamp, are within lands regulated by CH owing to the presence of
Sheldon Creek and its associated erosion and flooding hazards.

4.2.2.3 Aquatic Resources

According to Burnside (2020) Sheldon Creek is primarily fed by surface water flows though seasonally
high shallow groundwater levels may contribute to seasonally high water levels in the creek (e.g. in
spring). Aquatic resources characterized adjacent to Area D include aquatic habitat and the aquatic
community. The results of these characterizations are presented below.

4.2.2.3.1 Aquatic Habitat

South of Taywood Drive is a portion of Sheldon Creek that flows to the east towards Turnberry Drive.
This portion of channel flows through two ponds before exiting the subject property under Appleby Line.
Substrate is predominantly silt with sand and clay — similar to Appleby Creek (Area A). Riparian
vegetation is dominated by dense Phragmites which provides 90-100% stream cover; there is no in-
stream vegetation save for cattails downstream of Turnberry Drive. At the time of the assessment the
channel downstream of Taywood Drive and upstream of Turnberry Drive was approximately 1 m in
wetted width with very little water movement.

4.2.2.3.2 Aquatic Community

According to the 2008 Long Term Environmental Monitoring Report for Urban Creeks (Conservation
Halton, 2009), the Sheldon Creek watershed was rated “in poor condition” using the modified Index of
Biotic Integrity (IBI). This rating indicates an unhealthy stream with moderate to severe impairment. CH
completed fish community sampling east of the subject property; the most common fish species present
were Western Blacknose Dace and Creek Chub. The portion of Sheldon Creek adjacent to Area D has
bedrock as its dominant substrate.

In 2016 CH released a fish community monitoring factsheet in which the Sheldon Creek watershed was
rated “poor”. This rating indicates an unhealthy stream with moderate to severe impairment. Like areas
adjacent to the subject property, the most common fish species present in the watershed were Western
Blacknose Dace and Creek Chub. In addition, Beacon observed Smallmouth Bass (Micropterus
dolomieu) fry in the online pond on Sheldon Creek during a site visit on September 17, 2019.

Beacon was granted access to CH’s fish database for Sheldon Creek on March 3, 2020 under licence
#20200208. A summary of this database, which contains general records from Sheldon Creek, is
presented in Table 14.

Based on the fish species recorded by CH, Sheldon Creek provides refuge for coolwater and warmwater
fish species. The MNRF’s Aquatic Resource Area mapping includes Sheldon Creek as a warmwater
watercourse. Of the species listed above, Brook Stickleback (Culaea inconstans) is considered rare in
Halton; it is not rare at the provincial for national levels.
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. Fish Species Present in Sheldon Creek

Family

Common Name

Scientific Name

Catostomidae

White Sucker

Catostomus commersonii

Centrarchidae

Smallmouth Bass

Micropterus dolomieu

Pumpkinseed

Lepomis gibbosus

Creek Chub

Semotilus atromaculatus

Cyprinidae

Fathead Minnow

Pimephales promelas

Western Blacknose Dace

Rhinichthys obtusus

Gasterosteidae

Brook Stickleback

Culaea inconstans

Leuciscidae Common Shiner Luxilus cornutus
Percidae Rainbow Darter Etheostoma caeruleum
423 AreaE
4.2.3.1 Terrestrial Resources

Terrestrial resources characterized in Area E include vegetation communities, flora and wetlands. The
results of these characterizations are presented below.

4.2.3.1.1 Vegetation Communities

Three different vegetation communities represented by eleven ELC polygons were observed and
mapped in Area E. All the communities are anthropogenic in origin; no rare or uncommon communities
were observed. The locations of ELC polygons are illustrated on Figure 6c. ELC data cards and related
field notes are presented in Appendix E.

ELC Polygon 5 — Dry-moist Old Field Meadow (CUM1-1)

Polygon 5 is primarily located within the hydro right-of-way north of Hole #16. This young cultural
community is dominated by Canada Goldenrod with Smooth Brome and Kentucky Bluegrass as
abundant associates. Other commonly encountered species include Lance-leaved Aster
(Symphyotrichum lanceolatum), Wild Carrot (Daucus carota), and Reed Canary Grass.

ELC Polygon 6a-d — Mineral Meadow Marsh (MAM2)

Polygon 6 represents a mineral meadow marsh entirely dominated by the exotic invasive grass,
Phragmites (Phragmites australis) over 2 m in height. The largest patch of marsh is located behind the
Millcroft Golf Club maintenance building (Polygon 6a, see Photograph 1); smaller patches are located
within the Hydro right-of-way and western corner of the works yard. Polygons 6b and 6c¢ are fed by
overland flow from ditches along the north and west sides of the works yard. Immediately outside of
the subject property, significant portions of the boulevard along Dundas Street are covered in
Phragmites.

Page 43




N\
Vegetation Communities .
g Figure 6C
= = - Area E
S S~
- ~
-’ ~ ~
-’
, ’ S N Millcroft Golf Club
N
: . \
S ’ . S
@ , 6d: MAM2 N 1, Legend
g ’ . e [ Subject Property, Area E
Q , \ ”o,? ubject Property, Area
X A - -
S ’ 5: \ Oy L _ 1 StudyArea
a ¢ CcuM1-1 \ 0,, -
_-g' ,' od: MAME 1} Ve Vegetation Communities
9 :
.SB ,' ‘I Watercourse (Beacon 2018)
V4 1 === Swale
¢ 5: CUM1-1 I
V4
’ "
/' !
4 1
V4 ]
V4 / !
/ 1
Y ]
4 Wood 1
q Chips: I
1 1
I I
I I
);;))O 1 5: CUM1-1 1
06 1 1
4, " !
()
o,}l' 1 ]
® 1 7: MAS2-1 I
\ ~ 1 e
\ 1 S
[72]
\ I (3]
\ & 6o MAMZ ! S
\ N “ 5: CUM1-1 o g
& . ! o £
A ¢ ) I Q (a]
A 3 Q’o 1 g c
\ N 1 ! (&) 3
\ S [] Vi ©
. & ' 5
S 1 / (7]
Ssy s _ ’ ’
On, N 5: CUM1-11 ,
S %\ '
c , ’
& RS ,
o& o”b ~ . ’
0, ~ '
O N ' ’
@° & ~ ' , ¢
g < o ' -
.QO" & . ¢ -
(0\ ()o Dl R — : -
& Project: 216081.2
é@ Last Revised: November, 2020
)
LNy
Q - -
Client: Millcroft Greens Prepared by: DU
. . ; Checked by: AB
Polygon | ELC Vegetation Community |ELC Code . Corporation
5 Dry-Moist Old Field Meadow | CUM1-1 A 1:2,000 0 25 50m
6 Mineral Meadow Marsh MAM?2
Contains information licensed under the Open Government License—
7 Cattail Mineral Shallow Marsh | MAS2-1 Ontario Orthoimagery Baselayer: FBS Halton Region 2019
\_C:\Dropbox\Dropbox (Beacon)\All GIS Projects\2016\216081\MXD\216081_220201116_Figure06C_ELC_Communities_216081_2.mxd




Millcroft Golf Club Scoped Environmental Evaluation Report

ELC Polygon 7 — Cattail Mineral Shallow Marsh (MAS2-1)

This community, located within the Hydro right-of-way, is dominated by Narrow-leaved Cattail, with
Purple Loosestrife (Lythrum salicaria) as an abundant associate. Hydrologic inputs include overland
flow from the adjacent wetland to the north west (ELC Polygon 6a). The wetland outlets to a drain within
the active golf course. Connection with Appleby Creek was not observed.

Photograph 1. ELC Polygon 6a (Middle Right) and Golf Course Maintenance Building (Far Right)

The marshes adjacent to Area E likely formed following earthworks withing the hydro corridor. The
biophysical conditions within and adjacent to these wetlands were discussed in detail with ecologists at
CH. Soils within wetland features south of the maintenance building (polygons 6a and 7) primarily
consist of mineral and aggregate fill. This finding is consistent with that of the hydrogeological report
(Figure 9, RJ Burnside 2000). Mottles and gley were not observed. Accordingly, these wetlands do not
meet the definition of wetland per the ROP, City of Burlington OP, Conservation Authorities Act or CH’s
policies (Conservation Halton 2016a) and thus are not regulated by CH.

4.2.31.2 Flora

A total of 77 species of vascular plants were catalogued during the botanical inventory and vegetation
community classification surveys. Seventy-five were identified to the species level, and of this identified
group, 43 (57.3%) are native to Ontario and 32 (42.7%) are introduced species. Some plants (e.g.,
sedges) could not be identified to the species level due to the timing of the surveys.

Most species inventoried have a high range of habitat tolerances, as evidenced by the high proportion

of species with low coefficient of conservatism (CC) values. None of the species recorded are of
conservation concern at the global, national, provincial or local levels.
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An annotated list of flora recorded within Area E is contained in Appendix F.

4.2.3.1.3 Wetlands

As previously mentioned, no provincially significant, regionally significant or evaluated wetlands have
been identified within or adjacent to the subject property, or within the broader Study Area. Within Area
E, ELC Polygons 6 and 7 represent small surface water-fed depressions dominated by exotic invasive
species and surrounded by a cultural matrix.

Halton Region’s Official Plan (2018) includes policies and definitions related to the evaluation of
significant natural heritage features, including wetlands. The four Regional criteria related to defining
wetland significance from s. 276.5 of the Region’s Official Plan (2018) are as follows:

Significant wetland means:

1) for lands within the Niagara Escarpment Plan Area, Provincially Significant
Wetlands and wetlands as defined in the Niagara Escarpment Plan that make an
important ecological contribution to the Regional Natural Heritage System;

2) for lands within the Greenbelt Plan Area but outside the Niagara Escarpment
Area, Provincially Significant Wetlands and wetlands as defined in the Greenbelt
Plan;

3) for lands within the Regional Natural Heritage System but outside the Greenbelt
Plan Area, Provincially Significant Wetlands and wetlands that make an important
ecological contribution to the Regional Natural Heritage System; and

4) outside the Regional Natural Heritage System, Provincially Significant Wetlands.

Furthermore, the City of Burlington defines regionally significant wetlands as “Wetlands classified as
“Other Wetlands” by the Ministry of Natural Resources based on the Ontario Wetland Evaluation System
1994 Southern Manual, as amended from time to time.”

To ensure compliance with municipal policies, the wetlands within the subject property were evaluated
against the above noted criteria for wetland significance. The wetlands in Area E are small, are not
connected to other natural heritage features, are dominated by invasive species and not within the
Niagara Escarpment or Greenbelt Plan Areas. In addition, they have not been identified as “other
wetlands” by the MNRF. As such, in the opinion of Beacon the wetlands in Area E are not providing
important ecological contributions to the RNHS and do not meet the Region of Halton’s or City of
Burlington’s criteria for significance. However, some (specifically, ELC Polygon 6d) qualify as ‘other
wetlands’ per ROP policy 115.3.6, and while they are not Key Features they are considered components
of the RNHS.

As detailed in Section 4.2.3.1.1, ELC Polygons 6a and 7 do not contain hydric soils and thus are not
considered wetlands. ELC Polygons 6 and 6c, which represent very small patches of invasive
Phragmites along a ditch/swale. Per Section 6.4.2, this ditch is proposed to be subject to enhancements
that will see the removal of invasive species and enhancement of the swale. It is worth noting that
ditches parallel to Dundas Street are choked with Phragmites.
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4.2.4 Tree Inventory and Assessment

A total of 577 trees were tagged and assessed on or adjacent to the subject property. Of these, 250 are
in Area A; 196 in Area B; 75 in Area C; 35 in Area D; and 21 in Area E. Detailed results, including
recommended opportunities for tree preservation, are contained within the Arborist Report
(Beacon 2020) provided under separate cover.

4.2.5 Species at Risk

As previously mentioned, agency consultation was not completed in preparation of this EER. To assess
the potential occurrence of SAR within the Study Area, Beacon cross-referenced the habitat needs of
species previously recorded on or within 1 km of the Study Area and those reasonably expected to
occur based on habitats present. An assessment of these species’ potential to occur within or adjacent
to the Study Area is contained in Table 15.

Table 15. Species at Risk and Their Potential to Occur within the Study Area

Catedo Species Common Name Data SARO Beacon’s Assessment of
gory P Source | Status Occurrence
Not present. This species is
Eastern Wood- commonly found in parks in urban
Contopus virens Beacon SC areas but was not recorded on the
Pewee . : .
subject property during breeding
Birds bird surveys.
Not present. Species was not
observed in potentially suitable
Hirundo rustica Barn Swallow Beacon THR nesting sites (i.e. the bridge under
Upper Middle Road) or foraging
within the subject property.
Not present. Species was not
Danaus Beacon observed during field surveys and
Insects ; Monarch | SC potentially suitable habitats for
plexippus CH .
larval development is not present
nor are significant foraging habitats.
Plants Juglans cinerea Butternut Beacon END Not present. S pecies was n_ot .
recorded during field investigations.
\SJer)fg(rasdon x Blue- Not present. Potentially suitable
Ambystoma P NHIC habitat is not present on or adjacent
_ . . Salamander : . :
Amphibians | jeffersonianum x (Jefferson genome online END to the subject property. According
laterale . 9 : database to the NHIC, the last record of this
dominates, hybrid D
. species is from May 19, 1989.
pop. 1)
Potentially present. Potentially
suitable foraging, hibernation and
Chelydra Beacon dispersal habitat are present within
Reptiles serpentina Snapping Turtle CH SC online ponds and the Appleby and

Sheldon Creek tributaries. This
species was not observed during
field surveys.

*Species previously recorded on or within 1 km of the Study Area.
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4.2.6 Significant Wildlife Habitat

According to the Significant Wildlife Habitat Technical Guidelines (MNRF 2000), there are four broad
categories of Significant Wildlife Habitat (SWH):

1. Seasonal Concentration Areas of Animals;

2. Rare Vegetation Communities or Specialized Habitat for Wildlife;
3. Habitat for Species of Conservation Concern; and

4. Animal Movement Corridors.

Within each of these categories, there are multiple types of SWH, each intended to capture a specialized
type of habitat that may or may not be captured by other existing feature-based categories (e.g.,
significant wetlands, significant woodlands).

Areas that are considered to support SWH are not specifically identified in the Official Plans of Halton
Region or the City of Burlington. In addition, neither the Region’s nor the City’s planning departments
have at this time criteria for assessing SWH. However, the MNRF has developed criteria for significant
wildlife habitat for Ecoregion 7E (MNRF 2015) which may be used by local planning authorities.

Based on the observations made to date though the completion of biophysical surveys, it is the opinion
of Beacon that the subject property does not support SWH due to its active use as a golf course, the
highly urbanized nature of the surrounding lands and lack of habitat and species diversity.

5. Natural Heritage System

One of the requirements of this EER is to confirm the boundaries of the RNHS for the Study Area using
site-specific information obtained through field review and site investigations.

The in-force City OP defers to the ROP for the identification of the RNHS. Section 115 of the Halton
ROP describes the RNHS as including Key Features (as listed in Section 2.5.1) plus enhancements to
Key Features, Linkages, Buffers, watercourses and, potentially, other wetlands.

The Halton ROP has identified a RNHS for all of Halton, including the Study Area and has also
designated these areas as RNHS. On the subject property, the boundaries of the RNHS are based on
Appleby Creek, Sheldon Creek and associated hazard mapping.

To identify the boundaries of the existing RNHS, the EER used a step-wise approach as follows:

Step 1. Identification of Key Features;

Step 2. Identification of Linkages;

Step 3. Identification of Regulated Watercourses and Wetlands;
Step 4. Identification of Regulatory Floodplain and Erosion Hazards;
Step 5. Identification of Buffers and Setbacks; and

Step 6. Identification of Enhancements to Key Features.

oabhwh-~

The steps are described in the following subsections.
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5.1 Identification of Key Features

Key Features represent the framework for identification of the RNHS to which additional components
(Buffers, Linkages, enhancement to the Key Features, and others) are added. Collectively, these
components comprise the “system”.

Key Features of the RNHS are described in Halton ROP Policy 115.3(1) and include the following:

a) Significant habitat of Endangered and Threatened species;
b) Significant wetlands;

c) Significant coastal wetlands;

d) Significant woodlands;

e) Significant valleylands;

f) Significant wildlife habitat;

g) Significant areas of natural and scientific interest; and

h) Fish habitat.

The process by which Key Features within the Study Area, which includes the subject property (Areas
A - E) and adjacent lands within 120 m of the subject property, have been identified and assessed is
described in detail in Section 3.

Key Features comprising the RNHS are associated with Appleby Creek and Sheldon Creek and
described below in Table 16.

Table 16. Assessment of Key Natural Heritage Features

Present in

Key Feature Assessment Study Area?
Significant Woodland | There are no treed areas that would qualify as woodlands in the Study Area. No
Significant Wetland There are no significant wetlands in the Study Area. No
Significant Wildlife None identified. No
Habitat
Significant Habitat of | None identified. No
Endangered and
Threatened Species
Significant Area of None identified. No
Natural and Scientific
Interest
Significant Valleyland | None identified. No
Fish habitat Area A and adjacent lands: Both the online ponds upstream and Yes

downstream of Millcroft Park Drive currently provide fish habitat. However,
due to the multiple barriers within the channel (e.g. Geocells, debris jams),
migration between the two ponds is restricted. At the time of the
assessment, fish were observed below the downstream weir near Upper
Middle Road but no fish were observed upstream. There is some aquatic
vegetation within the channel that could provide refuge to small fish species.
The online pond could also function as refuge habitat.

It is important to note that, as part of the PTTW process, the online pond
immediately upstream of Upper Middle Road is proposed to be taken offline.
As part of this proposal, the channel will be reinstated through this area and
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Present in

Key Feature Assessment Study Area?

the offline pond will no longer provide fish habitat. Accordingly, the pond has
not been included in the NHS however, the proposed reinstated channel has
been included.

Lands adjacent to Area D: Sheldon Creek and the associated online pond
also qualify as fish habitat, as fish were observed in the online pond and no
barriers to fish movement exist between the pond and the creek channel.

5.2 Identification of Other Natural Heritage System Components

52.1 Watercourses

Watercourses are defined in the ROP (2018) as (s. 289.1): “An identifiable depression in the ground in
which a flow of water regularly or continuously occurs”. This is the same definition as s. 28 (25) of the
Conservation Authorities Act. CH regulates watercourses, as defined above, including Appleby Creek
(Area A) and Sheldon Creek (lands adjacent to Area D). For the purpose of this report, the proposed
reinstated watercourse on the downstream end of Appleby Creek, which is proposed as part of a
separate PTTW application, is also included.

5.2.2 Other Wetlands

According to the ROP (2018) s. 115.3(6), wetlands other than those considered significant under s.
115.3(1)b) may be included as components of the RNHS.

Section 4.2.1.1.3 and Section 4.2.3.1.3 include assessments of the wetlands within and directly
adjacent to Area A and Area E, respectively, to determine their significance using the ROP (2018)
criteria under S. 155.3(1)(b) and definitions of the plan as well as those of the City OP (2019) and CH'’s
policies (2016a). Through those evaluations it was determined that the riparian wetland of
anthropogenic origin present along select portions of Appleby Creek (Area A, ELC Polygon 2) and
anthropogenic wetlands dominated by exotic invasive species allocated in the hydro corridor near the
Millcroft Golf Club maintenance yard (Area E and adjacent lands, ELC Polygons 6 and 7) have limited
ecological function and do not meet the Region’s criteria for significance. Furthermore, as ELC Polygons
6a and 7 do not have hydric soils (see field sheet in Appendix E for details), they do not meet the
definition of a wetland per the three abovementioned documents and thus do not represent components
of the RNHS and would not be considered regulated by CH.

Riparian wetlands and online ponds adjacent to Area D were not evaluated in detail. These features
are incorporated within hazards and watercourses already protected under applicable municipal and
conservation authority natural heritage and hazard lands policies, and they will not be negatively
impacted by the proposed development (see Impact Assessment, Section 1). As a conservative
measure, they have tentatively been included in the RNHS for the purpose of this report and are
considered regulated by CH. Further study would be required to ascertain the wetlands’ eligibility for
inclusion in the RNHS and regulation by CH.
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5.2.3 Regulated Floodplains

Floodplain is defined in the PPS (2020) and ROP (2018) as (s. 237) as: “for river, stream, and small
inland lake systems, the area, usually low lands adjoining a watercourse, which has been or may be
subject to flooding hazards.”

CH identifies floodplains for all regulated watercourses. As outlined in Section 4.1.9, updated floodplain
mapping has been prepared by Urbantech for both regulated watercourses on the subject property. The
existing floodplain associated with Appleby Creek and Sheldon Creek are included as constraints to
development.

5.3 Linkages

Linkages represent fundamental components of the RNHS as they provide connectivity between Key
Features and enable the Key Features to function as a system.

Linkages are a component of the RNHS (s. 115.3(3)) and are defined in the Region’s Official Plan (s.
255) as an area that provides connectivity between Key Features for plants and animals,

... enabling plants and animals to move between Key Features over multiple an area
intended to provide connectivity supporting a range of community and ecosystem
generations. Linkages are preferably associated with the presence of existing natural
areas and functions and they are to be established where they will provide an important
contribution to the long-term sustainability of the Regional Natural Heritage System.
They are not meant to interfere with normal farm practice. The extent and location of the
linkages can be assessed in the context of both the scale of the proposed development
or site alteration, and the ecological functions they contribute to the Regional Natural
Heritage System.

Linkages provide avenues for species to move among natural areas and assist in maintaining viable
populations. They are generally linear in form and comprised of continuous or semi-continuous natural
habitats. They may or may not overlap with Key Features, and in fragmented landscapes are typically
associated with drainage features, valley systems and hedgerows.

While much of Appleby Creek is urbanized, it does provide some level of linkage function by connecting
the Escarpment to Lake Ontario. Sheldon Creek is almost entirely urbanized. Both watercourses
support fish habitat and thus serve an aquatic linkage function. Urban-adapted wildlife may also use
vegetated portions of the riparian corridors. Within the Study Area, these functions are limited by the
presence of barriers to fish movement (e.g., the weir upstream of Upper Middle Road), urbanization
and multiple road crossings. Furthermore, within the Study Area, Appleby Creek and Sheldon Creek do
not connect Key Features, as none are present aside from the creeks themselves.

Accordingly, it is the opinion of Beacon that Linkages, as defined by the Region, are not present within
the Study Area.
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5.4 Ecological Buffers

Ecological buffers? are intended to provide protection to Key Features and their ecological functions by
mitigating potential adverse impacts from development or site alteration on lands adjacent to such
features. There are many variables that need to be considered in order to identify an appropriate and
scientifically defensible buffer to a protected feature. These include: slope and topography, sails,
drainage, vegetative structure of the buffer area, the sensitivities of the feature, and the nature and
scope of the proposed changes in adjacent land use. Although it is generally recognized that, given all
the variables to consider, it is more scientifically defensible to identify buffers on a site-specific basis,
prescribed buffers are sometimes recommended or adopted by planning authorities because it
simplifies the process, ensures a certain level of consistency, and provides more certainty about the
amount of land that will need to be set aside for conservation purposes.

Although buffers are a mitigative tool that have become more or less standard as part of the natural
heritage planning process in southern Ontario, they should be understood as only one of a multitude of
possible tools in helping to mitigate the effects of changes in adjacent land uses. For example, the
effectiveness of a buffer is generally increased when it is naturalized and implemented in conjunction
with other design measures (e.g., physical barriers that clearly separate the protected natural area from
the developed area such as fences or well-designed trails).

In addition, while buffers can often provide some supportive habitat functions, they should not be
identified for the purposes of providing habitat and/or trying to compensate for local or regional scale
habitat removal and fragmentation. Compensation for local or regional scale habitat removal and
fragmentation can, however, be provided through habitat enhancement and restoration.

The primary function of a buffer is to mitigate potential impacts to Key Features from activities on the
adjacent lands. The form and dimension of a buffer should be designed to provide sufficient levels of
protection to the Key Feature(s) based on consideration of the adjacent land use change, so that the
Key Feature and its functions are not adversely impacted.

Policy 220.1.1 of the Halton ROP defines a Buffer as follows:

An area of land located adjacent to Key Features or watercourses and usually bordering
lands that are subject to development of site alteration. The purpose of the buffer is to
protect the features and ecological functions of the Regional Natural Heritage System by
mitigating impacts of the proposed development or site alteration. The extent of the
buffer and activities that may be permitted within it shall be based on the sensitivity and
significance of the Key Features and watercourses and their contribution to the long-
term ecological functions of the Regional Natural Heritage System as determined
through a Sub-watershed Study, an Environmental Impact Assessment or similar studies
that examine a sufficiently large area.

The buffers that are recommended in this EER are consistent with this policy, as well as local level
municipal and CH policies. The EER has recommended that buffers and setbacks be applied
immediately adjacent to wetlands and fish habitat. The following is a summary of the various buffers
and setbacks prescribed on the subject property through this EER:

2 The term “buffer”, as used by the Region and City of Burlington, is synonymous with the term “vegetation protection zone”
per Conservation Halton (2016a).
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(i) Fish Habitat — 15 m from the bankful of warmwater watercourses; and
(i) Other wetlands® — 15 m from the wetland edge.

The ROP (2018) does not specify minimum buffers requirements for natural heritage features. However,
CH (2016a) recommends a 15 m buffer to warmwater baitfish watercourses (policy 3.6.1), with
exceptions for lesser buffer widths allowed under some circumstances (policy 3.6.2). Development
within 15 - 30 m of wetlands that are not provincially significant and less than 2 ha in size are permitted
per CH policies (2016a). Notably, in Area A existing residential development is approximately 15 m from
fish habitat and wetlands; in Area D existing development is less than 15 m from fish habitat; and in
Area E existing development is less than 15 m from wetlands.

These buffers are considered appropriate from an ecological perspective based on Beacon’s
assessment of the existing site conditions, the sensitivities of the various features and areas being
protected (as presented in Section 4.2), consideration of the applicable policies (as per Sections 2 and
5.2), the development history of the site (i.e. the surrounding residential development is 15 m or less
from wetlands and fish habitat), the nature of the proposed development (as described in Section 7)
and experience with other projects. Furthermore, the recommended buffers represent a refinement of
the Region’s baseline RNHS mapping (Figure 2) which include 30 m buffers to wetlands and
watercourses (per the Sustainable Halton Phase 3 Report 3.02 — Natural Heritage System Definition
and Interpretation, North-South Environmental 2009) and are subject to refinement through detailed
study.

The buffers to features within the subject property and greater Study Area form part of the RNHS.

5.5 Enhancements to Key Features

In addition to the identification of Key Features, Linkages and Buffers, this EER has identified
enhancements to Key Features. Enhancements to Key Features are considered components of the
RNHS. Section 229.1.1 or the Halton ROP defines “Enhancements to Key Features” as “ecologically
supporting areas adjacent to key features and/or measures internal to key features that increase the
ecological resilience and function of individual key features or groups of key features”.

All the ecological communities on the subject property have been modified or altered to varying extents
to facilitate golf course and suburban residential uses. This land use history has resulted in the loss of
ecological integrity and impaired the ecological resilience and function of most Key Features on the
subject property. Furthermore, the subject property is situated within an urban environment and will
remain subject to a range of related environmental stressors indefinitely. Without active intervention
through appropriate management, these stressors will continue to compromise the ecological health,
integrity and resiliency of the Key Features.

Primary sites for ecological restoration and enhancement were identified by assessing the ecological
state and condition, origin and history of ecological features in the Study Area, identifying communities
where ecological functions have been degraded and compromised, and prioritizing areas where
implementation of environmental management strategies would be most effective for restoring a higher
level of ecological integrity to the Key Features and provide multiple benefits.

3 Specifically, ELC Polygon 2, ELC Polygon 6d and riparian wetlands adjacent to the subject property. See Section 5.2.2 for
further detail.
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Restoration and Enhancement Areas were prioritized using the following criteria:

(i) Areas within Key Features providing greatest opportunity for enhancing fish habitat; and
(i) Areas within Key Features providing greatest opportunity for restoring and enhancing native
biodiversity.

Based on the above priorities, the EER has identified several opportunities on the subject property for
potential enhancement, most if which are located within Area A.

The first opportunity corresponds to works related to the Mill Pond. This pond impairs water quality in
Appleby Creek through thermal loading and nitrification. Works associated with taking this pond off-line
from the creek would create opportunities to improve fish passage, water quality and aquatic habitat.
Detailed designs showing proposed channel enhancements, weir removal and the removal of the online
pond on Appleby Creek have been provided to CH through a separate permit process associated with
the golf course’s PTTW approvals. As such, specific areas for enhancement are not mapped as part of
the EER. As mentioned in the introduction (Section 1), it is important to note that the removal of this
online pond is not proposed nor required as part of the current development application but rather, in
support of a requirement of the MECP through the golf course’s PTTW approvals.

These are considered enhancements that are integral to the RNHS as they will improve the native
biodiversity and resilience of habitats that have been altered and degraded over time, and directly
support fish habitat. Improvement in the quality of these habitats that are expected to increase water
quality within Appleby Creek and native species diversity within riparian zones. A general overview of
these proposed enhancements is contained in Section 6.1.3.

Second, the landscape design, which includes a vegetated 6 m wide landscape buffer separating the
rear yards of existing and proposed residential properties as well as riparian plantings, will provide
enhanced ecological benefits to Appleby Creek. While not specifically included in the RNHS, the City
of Burlington’s Urban Forest will see benefits through increased canopy cover and climate change
resiliency (see Section 9.1 for further detail).

5.6 Summary of Components of the RNHS

As summarized below, the existing RNHS is comprised of features including and associated with
Appleby Creek and Sheldon Creek. The boundaries of the RNHS are illustrated in Figures 7a, 7b and
7c. The boundaries of and inclusion of wetland features within the Study Area but outside of the subject
property represent a high-level assessment and may be subject to change following a detailed
assessment, as applicable.

Key Features

Based on the assessment of natural heritage features in Section 4.2 above, it was determined that the
Study Area supports the following Key Features:

e Fish habitat.
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Other RNHS Components

e Other wetlands;
Watercourses that are within a Conservation Authority Regulation Limit (i.e., Appleby Creek
and Sheldon Creek);
o Regulated flood plains as determined, mapped and refined from time to time by the
appropriate Conservation Authority;
o Buffers — the following buffers were recommended for the Key Features and RNHS
components on and immediately adjacent to the subject property:
e Fish habitat (warmwater) — 15 m;
o Appleby Creek — 15 m;
e Sheldon Creek — 15 m; and
e Other wetlands — 15 m.

Enhancements to Key Features

Proposed enhancements to Key Features consists of reinstatement of the downstream section of
Appleby Creek (through a separate approvals process), which will include taking the online pond near
Upper Middle Road offline and removal of the weir. The proposed channel reinstatement includes native
riparian plantings and the removal of barriers to fish passage. In addition, plantings in floodplain and
riparian areas upstream of the channel reinstatement are proposed as part of the open space
landscaping associated with the development. Notably, plantings included as part of the landscape
design represent an improvement over existing conditions.

6. Proposed Development

Proposed development within the subject property consists of converting select holes within the Millcroft
Golf Course to residential detached and one six-storey condominium, including associated site access
and road networks, servicing and stormwater management. Each development Area includes a six-
metre-wide landscape buffer to provide screening between the proposed development and the rear lots
of existing residential development. Where feasible and applicable, parks, recreational trails and open
space amenity areas are also included in the proposed development.

Currently, access between golf course holes is interwoven within the surrounding residential
development. To accommodate golf play and the proposed residential development, reconfiguration of
the remaining holes in the Millcroft Golf Course is required.

The following sections detail the proposed plans for each of the golf course holes and maintenance
yard (Areas A — E) being considered for residential development. A copy of the Development Concept
Plan prepared by Gerrard Design, which includes an overview of the plan (Figure 8) and detailed plans
for each individual development Area, is provided in Appendix G.
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6.1 Proposed Development Plan — Area A and Area B

The proposed development in Areas A and B consist of two private condominium/site plan blocks
totalling 9.49 ha which include:

Low density residential blocks consisting of 33 residential lots in Area A and 42 in Area B;
Park blocks / Open space;

Private Right-of-Ways (ROWSs); and

6 m wide landscape buffers separating the rear of existing and proposed residential lots.

The FSR (Urbantech 2020) provides functional servicing design and stormwater management
information in support of the proposed development plan. The following subsections summarize
information in relation to the development plan.

6.1.1 Road Network

As shown in Appendix G, the proposed road network consists of two cul-de-sacs originating from
Millcroft Park Drive, one servicing the north portion of the proposed development (Area B) and another
the south (Area A), terminating on the eastern portion of the subject property.

6.1.2 Trail Network

The proposed pedestrian trail network consists of a system of sidewalks and recreational trails
connecting the parklands and residential developments proposed within Area A with each other and
existing sidewalks on Country Club Drive.

6.1.3 Channel Reinstatement and Pond Retrofit

Section 4.5.2 of the FSR (Urbantech 2020) identifies decommissioning and conversion of the existing
online pond into a reconfigured and offline SWM facility (to be taken offline as part of the PTTW process)
that will also serve Millcroft Golf Course’s irrigation needs. The downstream portion of Appleby Creek
will be restored in the vicinity of the former pond, and the weir upstream of Upper Middle Road
removed. These works include a pedestrian crossing over Appleby Creek that will connect to the
pedestrian trail network proposed as part of the Millcroft Greens development. The proposed channel
reinstatement (to be prepared by Aqualogic) will integrate natural channel design principles to replicate
and enhance the existing watercourse condition upstream of the pond; with low flow channel
dimensions will be determined based on post-development modelled flows. Details for the proposed
minor reinstatement and formalization of a low flow channel through the former pond are being reviewed
through a separate permit process with CH as part of the golf course’s PTTW requirements.

As mentioned in Section 1, while the PTTW was initiated under a process separate from the proposed
residential development, coordination between the two projects is required to ensure compatibility.
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6.1.4 Grading

From a grading perspective, as it relates to impacts to the natural heritage and natural hazard features
within the Areas, the proposed grading has been designed to match existing grades of the surrounding
development and, to the extent possible, at the outer edge of the landscape buffer in an effort to
maintain as many existing trees within the 6m landscape buffer as possible. Within Area A, fill placement
is proposed to remove the proposed development in Area A from the Regional Storm floodplain. This
grading is proposed in an area of existing golf course development but will require the removal of some
landscaping trees.

6.1.5 Stormwater Servicing and Management

The FSR (Urbantech 2020) provides detailed information pertaining to proposed stormwater
management within all five Areas. Water quantity and quality controls are proposed for each area to
meet current guidelines/standards which includes using the offline Mill Pond for stormwater
management as well as LID measures for water quality benefits. Stormwater, once treated within the
reconfigured offline pond, will discharge to the Appleby Creek. The outfall will require a Permit from CH
pursuant to Ontario Regulation 162/06. The design of the outfall can be incorporated into the on-going
permit process related to the PTTW process such that the outfall can be designed simultaneously with
the redesigned low flow channel.

6.2 Proposed Development Plan — Area C

The proposed development in Area C consists of a private condominium/site plan block totalling 1.46
ha which includes:

Low density residential blocks consisting of 16 residential lots;

Park blocks / Open space;

Private Right-of-Ways (ROWSs); and

6 m wide landscape buffer separating the rear of existing and proposed residential lots.

The FSR (Urbantech 2020) provides functional servicing design and stormwater management
information in support of the proposed development plan. The following subsections summarize
information in relation to the development plan.

6.2.1 Road Network

As shown in Appendix G, the proposed road network consists of a cul-de-sac originating from Country
Club Drive.

6.2.2 Trail Network

The proposed pedestrian trail network consists of a sidewalk connecting the green space at the end of
the cul-de-sac with the existing sidewalk on Country Club Drive.
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6.2.3 Grading

There are no components of the RNHS within Area C. The grading has been designed to match existing
grades at the outer edge of the landscape buffer and at the property line, as appropriate. Grading will
result in the removal of existing landscaping trees within the golf course lands.

6.2.4 Stormwater Servicing and Management

The FSR (Urbantech 2020) provides water quality benefits and water quantity controls for Area C.
Stormwater from Area C will discharge into the existing stormwater system with no direct connection
from Area C to Appleby Creek. Please refer to the FSR for more details.

6.3 Proposed Development Plan — Area D

The proposed development in Area D consists of a private condominium/site plan block totalling 0.75
ha which includes:

Low density residential blocks consisting of 7 residential lots;

Park blocks / Open space;

Private Right-of-Ways (ROWSs); and

6 m wide landscape buffer separating the rear of existing and proposed residential lots.

The FSR (Urbantech 2020) provides functional servicing design and stormwater management
information in support of the proposed development plan. The following subsections summarize
information in relation to the development plan.

6.3.1 Road Network

As shown in Appendix G, the proposed road network consists of a cul-de-sac originating from Millcroft
Drive.

6.3.2 Trail Network

The proposed pedestrian trail network consists of a sidewalk connecting the green space at the end of
the cul-de-sac with the existing sidewalk on Millcroft Park Drive.

6.3.3 Grading

Similar to Area C, Area D does not contain any components of the RNHS. The proposed grading has
been designed to match existing grades at the outer edge of the landscape buffer and at the property

line, as appropriate. Grading will result in the removal of existing landscaping trees within the golf course
lands.
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6.3.4 Stormwater Servicing and Management

The FSR (Urbantech 2020) provides for water quality benefits and quantity controls for Area D. The
majority of the stormwater from Area D will be directed to the existing storm sewer system within the
Millcroft development however, some will discharge to Sheldon Creek. Refer to the FSR for more
details.

6.4 Proposed Development Plan — Area E

The proposed development in Area E consists of a private six-storey condominium block totalling 0.66
ha which includes:

Outdoor amenity areas;

Surface parking;

Underground parking; and

6 m wide landscape buffer separating the rear of existing residential lots and the
condominium.

Access to the condominium block fronts on Dundas Street. The FSR (Urbantech 2020) provides
functional servicing design and stormwater management information in support of the proposed
development plan. The following subsections summarize information in relation to the development
plan.

6.4.1 Grading

Similar to Areas C and D, Area E does not contain any components of the RNHS. and the proposed
grading has been designed to match existing grades at the outer edge of the landscape buffer and at
the property line, as appropriate. Please refer to the FSR for additional details.

6.4.2 Stormwater Servicing and Management

The FSR (Urbantech 2020) provides for water quality benefits for Area E. Stormwater flows from Area
E are proposed to discharge to a grassed swale within the hydro corridor which ultimately outlets to
Appleby Creek. The existing grassed swale located along the western boundary of Parcel E will be
restored as an enhanced grassed swale (note: invasive species currently in the swale will be removed)
to provide water quality benefits . An oil & grit separator is proposed on site and will capture pollutants
prior to discharging offsite to provide additional water quality benefits.

7. Impact Assessment and Mitigation

After the refinement of the RNHS, a further function of this EER is to assess the potential impacts of
the proposed development (as described in Section 6) on the refined RNHS on the subject property.
The impact assessment presented in this study examines the potential effects of proposed development
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at the site level, as well as adjacent lands (i.e., the subject property and greater Study Area,
respectively).

Section 118(2) of the Regional Official Plan requires the application of a systems-based approach in
implementing the RNHS. This includes not permitting the alteration to any components of the RNHS
“unless it has been demonstrated that there will be no negative impacts on the natural features and
areas or their ecological functions”, and refining the boundaries of the RNHS (as per s. 116.1) at a stage
in the process where it still allows for flexibility in enhancing the ecological functions of the system
components.

Section 118.3d of the Halton ROP describes the purpose of an EIA (which is comparable to an EIS and
this EER) as follows:

... to demonstrate that the proposed development or site alteration will result in no
negative impacts to that portion of the Regional Natural Heritage System or unmapped
Key Features affected by the development or site alteration by identifying components
of the Regional Natural Heritage System as listed in Section 115.3 and their associated
ecological functions and assessing the potential environmental impacts, requirements
for impact avoidance and mitigation measures, and opportunities for enhancement...

“Negative Impacts” is defined in the Regional Official Plan (s. 260.2) to mean:

260.2(1) in regard to water, degradation to the quality and quantity of water, sensitive
surface water features and sensitive ground water features, and their related hydrologic
functions, due to single, multiple or successive development or site alteration activities;
260.2(2) in regard to fish habitat, any permanent alteration to, or destruction of fish
habitat, except where, in conjunction with the appropriate authorities, it has been
authorized under the Fisheries Act; and

260.2(3) in regard to other components of the Regional Natural Heritage System,
degradation that threatens the health and integrity of the natural features or ecological
functions for which an area is identified due to single, multiple or successive
development or site alteration activities.

This impact assessment has been scoped to address specific concerns and issues related to impacts
of the proposed development. One of the primary design objectives for the proposed development was
to integrate the proposed community with the RNHS in a complimentary manner that affords protection
to the RNHS and opportunities for the community to experience the RNHS in an environmentally
respectful manner. To achieve this objective, the proposed Concept Plan was designed to: (1) avoid
portions of the subject property that have been identified as forming part of the RNHS or areas
constrained by natural hazards; (2) minimize site alterations for servicing within the RNHS and hazard
lands; and, (3) implement mitigation measures and environmental management systems that protect
and enhance the RNHS. The proposed development plan achieves these objectives.

Included below are impact assessment matrices for Areas A — E (Table 17 to Table 21) that are
organized by technical discipline (e.g., hydrogeology, hydrology, aquatic biology, terrestrial biology,
etc.). The matrices describes the impact source(s) (e.g. development/site alteration activity), the
potential impact to the impact receptor(s) (features, attributes and functions), the recommended
mitigation measures (including special monitoring or management needs) to be implemented, where
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appropriate, to avoid or reduce potential negative impacts (and any associated monitoring or
management actions required) and the anticipated residual impacts.

As with the other components of the EER, an integrated multi-disciplinary approach was applied to
impact assessment. This approach allows for assessment of biophysical relationships documented
within the subject property, such as relationships between surface water resources in sustaining fish
habitat in Appleby Creek and Sheldon Creek. The information presented in the matrices incorporates
the key findings of the relevant and related technical studies and analyses as appropriate.

As direct impacts to Key Features of the RNHS have been avoided though the design of the
development, including and not limited to creation of lot lines outside of the RNHS, the impact
assessment is focused primarily on addressing potential indirect impacts. The impact assessment also
speaks to the impacts of anticipated tree removals outside the proposed RNHS required to
accommodate development.
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Table 17. Impact Assessment Matrix — Area A

FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
PHYSICAL ENVIRONMENT
thebcet?o“:‘cz ;’f 1the subject property is described It is not anticipated that bedrock will be substantially The detailed design will identify the potential
T exposed or disturbed by the proposed development requirement for over-excavation in the event
Bedrock Bedrock underlying the subject property consists Grading and however, §ha|e may be encountereq dt_Jring the excavation | shale is encountered and will identify the Neutral
; Servicing of the realigned watercourse and drinking and wastewater desirability of adding alluvium, Granular B, etc.
of weathered Queenston Shale that is generally servicing on the Subject property.
found at depths between 1.5 and 6.1 m below
Geology ground surface (bgs).
The surficial geology of the subject property is Site grading is anticipated to impact upon the surficial Conserve overburden on the site by maintaining
described in Section 4.1.1. geology. Cutting will reduce the depth of the overburden a cut/fill balance to the extent feasible so as to
Surfici . . and filling has the potential to change to the stratigraphy C ; . i .
urficial T il denth ; 130 to 350 Site Preparation and th h mixing. Considering that the strati hv i minimize exportation or importation of fill Neutral
Geology opsoll depth ranges from mm 1o . mm. Grading rough mixing. Lonsidering that the stratigraphy 1s materials. Avoid mixing coarser and finer eutra
Beneath that, overburden consists of fill primarily fill that is variably underlain by more finer tills, it is rained substrates during fill operations
underlain by clayey silt, sandy silt till, clayey silt not anticipated that these modifications will substantially 9 9 P '
till and a shale complex overlying shale bedrock. impact the till substrates.
The physiography of the Study Area is described
in Section 4.1.2.
Lands within the subject property are relatively : . ; P
Physiography flat and significant landforms are not present. gl::dl?r:gparatlon and gﬁis?gg?;;ﬁ; (Sfet\r/]eelzpi)tzzr;tirgl rr;?;t?\llgewf:c?:tntly affect the No mitigation required. Neutral
The Study Area is situated on the South Slope '
physiographic region. Characteristic soils of this
region include clay and, in alluvial areas, modern
sand and gravel deposits.
The topography of the Study Area is described in
Section 4.1.3. The Study Area lies in a relatively
flat area with an overall slope to the
south/southeast. Areas A and B generally fall
from north east to south west with a maximum
grade change of 5 m across both Areas.
Elevations on the northern (golf hole #7) and Cutting and filling the site results in minor changes in o .
Landform southern (golf hole #6) parcels range from surface drainage patterns (see Drawing GR-AB in Existing grades along property lines, and along
approximately 141 to 143 metres above sea Urbantech 2020) as well as potential impacts to existing the outer edge of buffers, will be matched under
level (masl) and 137 to 141 maSI, respectively. Vegetation. post_deve'opment conditions to minimize
impacts to topography.
Topography Cut/fill changes to existing topography: Site Preparation and Changes in topography have the potential to alter surface Neutral

Municipal standards require a suitable depth of
cover above storm and sanitary sewers and
watermains for frost protection. Services
(particularly sanitary sewers) must also be at a
sufficient depth to service basements.

This requires filling certain areas of the existing
site to a suitable level. In other areas, the
existing topography may not meet municipal
standards for maximum road slopes, therefore
cutting certain areas of the site is required.
Further constraining the proposed grading/cut/ill

Grading

water contributions to adjacent natural features. The
proposed development will not significantly affect the
topography of the site as it is relatively flat.

Existing surface drainage characteristics will be
maintained or replicated in order to sustain
adjacent natural heritage features (i.e. Appleby
Creek).
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FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT

is the requirement to match existing servicing
inverts and existing boundary grades.

Changes to existing drainage patterns: Refer to
"Surface Water", below.

e Prohibit machinery encroachment into areas
that are proposed to remain undisturbed or
that are proposed for naturalization

Stripping and stockpiling of topsoil can result in loss of e Where possible, limit height of topsoil
See “Surficial Geology”, above. organic material/nutrients. During site grading activities, stockpile to a maximum of 3 m and

topsoil porosity can be reduced due to earth-moving stockpile for a maximum of 1 year
Removal of existing topsoil: Topsoil stripping and machinery (i.e., scrapers) and topsoil stockpiling, which can (preferably less than 6 months)
stockpiling will be required to facilitate grading of reduce the infiltration capacity of the soil to be re-applied to | ®  Stockpile organic-rich surface layer of
the subject property. As part of the proposed LID the site. topsoil separately from subsurface layers
measures, a minimum of 300 mm topsoil depth * Test topsoil and supplement with required
will be applied to the subject property to improve Specific potential impacts could include: amendments to facilitate proper soil
infiltration. chemistry to support plant growth

e Scarify compacted sub-surface soil layer

*  Compaction of topsoil as a result of machinery prior to installation of topsoil profile post-

. . Existing topsoil, including organic matter, will be | Site Preparation and movement and handling of soil;
Soils Topsoil stripped and stockpiled to facilitate earthworks Grading e Compaction of topsoil as a result of compression under chIevelI(cj)pmen_t . deoth of 300 ¢ Neutral
and to ensure building foundations and weight of stockpile; ¢ ¢ rovi 'Ie a mlnlllmum ep tod I mm Ot
infrastructure bedding are placed on stable  Sterilization of topsoil due to extended duration of 0pd80|| ovetr a a_lrea_fh(pos e\r/1e opment)
material. A portion of the stockpiled topsoil will stockpiling; and place op_s|0| Wi atr_1 emphasis on
be utilized in open space areas as well as e Compaction of surface of subsoil layer as a result of g SOl Bormpas ion :
residential yards in the development. machinery movement e Provide temporary cover over topsoil

stockpiles to mitigate erosion resulting from
wind and precipitation. Direct surface runoff
away from topsoil stockpiles and implement
erosion and sediment control initiatives.

e Stabilize topsoiled/finegraded areas with
vegetation cover after topsoil placement.
Utilise erosion blankets/Terraseeding or
other methods to stabilize topsoil on slopes
where required.

e Loss of depth of topsoil cover and potential for
attenuation of stormwater runoff due to a decrease in
the extent of post-development topsoil cover and depth;
and/or

e Loss of topsoil due to erosion by wind or rainfall runoff.

e Mitigate reduction of infiltration and increase
in surface runoff through use of LID
measures. Including:

Per Section 7.5 of the Hydrogeological Report
(RJ Burnside 2020), without mitigation the . . Increased imperviousness owing to an increase in hard
Surface and Residential

Water Balance proposed development has the potential to surfaces results in a reduction of infiltration and increase in Neutral

Groundwater decrease shallow groundwater infiltration levels Development surface runoff. : :;i(;rceoansr:r;it:ggsc?Irgsfltgatge?;g(t)onrlgrand
79 i rf; ff.
by 37% and increase surface water runo yards (RJ Bumside 2020),
e Use of Best Management Practices (BMPs)
Groundwater levels in monitoring wells were e Potential for underground servicing, if below the water 'r}ﬁlu:'tgg L:;Se?;a?gfn%evs:%er ﬁg\lllva:oc:]r clay
observed to be 0.7 mbgs to 4.1 mbgs, averaging ; table, to interrupt groundwater flows and direct them plug P ntg . 9
Groundwater ; Grading and . . . granular bedding and erosion of backfill
1.8 mbgs. (RJ Burnside 2020). Generally, L2 along service corridors; .
Groundwater Flows, Patterns Servicing; . . . materials.
. shallow groundwater flow follows local . f e Potential for basements to intercept groundwater; and , . Neutral
Resources and Gradients topoaranhy and surface water drainaqe patterns Residential Potential f teri dwater duri e Use of a perimeter drainage system around
(Shallow) pograpny ge p Development * otential Tor encountering grounawater during the exterior of basements.

and constitutes a local groundwater flow system construction of underground services and/or

that generally flows towards Appleby Creek. basements. e Should groundwater be encountered during

construction, dewatering and/or
depressurizing is recommended.
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CATEGORY ey DESCRIPTION P o POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
addition of topsoil within the study area wil ' contaminants including suspended solids, chlorides,
Groundwater increase opportunities for attenuation of Residential petrochemicals, metals, pesticides, fertilizer, bacteria and
Quality lutant PP d potential i s dwat Devel t viruses. Most are attenuated by soil and soil biota, except Not applicable. Positive
(Shallow) po ll.!tan S, an p? edntlablmpac S (I)I groun W%er evelopmen for chlorides and nitrogen. A change in land use from an
190[:; Lv%nzr?hixsﬁac;ni]e icr)1 I:ngol?s]:an?sgelrggc?gen active golf course to a residential area will result in a
7.6.5 of RJ Burnside 2020). reduction in fertilizer and pesticide application.
As outlined in Urbantech Consulting 2020,
Drainage proposed changes to site grading result in minor No mitigation necessary — existing drainage Neutral
Catchment change§ to gxisting drainage patterns, though Site I_Dreparation and | None expected -.exi_slting drainage patterns are not patterns are not proposed to be significantly
Areas water will still generally drain towards the Grading proposed to be significantly altered. altered
south/southeast. Existing drainage to Appleby ’
Creek will not be significantly altered.
Appropriate phasing, erosion and sediment
control measures will mitigate potential for
. . . Potential impacts associated with the proposed sediment release during construction.
As outlined in Urbanteqh Consyltmg 202_0, _ _ . developmenﬁ include: prop
Surface proposed changes to site grading result in minor | Site preparation, Rel f sedi t to Aopleby Creek
Drainage and changes to existing drainage patterns, though grading, and * elease ot sediment fo Appleby Lree Implementation of appropriate stormwater Positi
Fluvial water will still generally drain towards the residential Increase rates of erosion or sedimentation relative to management measures, as outlined in the osfiive
Geomorphology | south/southeast. Existing drainage to Appleby development existing conditions due to alterations in flow regime as a Urbantech FSR (2020) will mitigate the potential
Creek will not be significantly altered. it gf land use chanae 9 for increase rates of erosion and sedimentation
resuito ge. within a portion of Appleby Creek that currently
does not benefit from stormwater quantity
controls.
Surface Water
As outlined in Urbantech Consulting 2020 and
Section 7.2, under post-development
conditions, water quality control in the form of
LIDs measures and a SWM pond near Upper
Development could result in the following Middle Road will provide enhanced water
potential stressors to water quality: quality compared to existing conditions.
Discharge of sediment and other pollutants into Immediate/
¢ Increased heavy metal / chloride watercourses have the potential to disrupt aquatic The integration of subsurface LID systems will during
concentrations in post-development Grading, site habi_ta!t/im.pgc't_aquatic_species by_ interfering with resultin a reduction in the tempgrgture of construction:
stormwater runoff resulting from vehicles preparation, channel turbidity/visibility, feeding and by increasing surface water stormwater discharged into receiving Neutral

Water Quality

/ road salt;

e Increased loading of fine particulate
matter from impervious surfaces; and,

e Increased temperature of surface runoff
due to interaction with warm surfaces
(asphalt/roof tops).

reinstatement and
pond retrofit

temperatures.

Heavy metals and chlorides can impact surface water
resources.

watercourses (in comparison to a conventional
end-of-pipe SWM system).

Release of sediment into the watercourses will
be mitigated through the use of erosion and
sediment control practices during construction.

All machinery will arrive on site in a clean
condition and will be maintained for the duration
of the works. Wash, refuel and service of
machinery will be undertaken in such a way as

Long-term/ post-
construction:
Positive
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CATEGORY ey DESCRIPTION P o POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
to prevent any deleterious substances from
entering the water.
Fish habitat in Area A is described in Section 0.
Implement 15 m warmwater watercourse buffers
. - as per the proposed RNHS and Conservation
Appleby Creek has been classified as providin g . .
szm V\)//ater habitat generally Considergd to be%n Halton policies (which represents a buffer that is
good condition (Conservation Halton 2009) greater than what is present under existing Immediate/
However, the fish community has been ratéd as conditions). The proposed riparian buffers during
‘500" (Cc’>nservation Halton 2016b). Beacon's Grading adjacent to fish habitat is proposed. These impacts | adjacent to the channel will be more than construction:
Kev Features Fish Habitat c?bservations of fish barriers online' onds and Site aradin are considered temporary as it is proposed that this portion | adequate to protect fish habitat from any Neutral
y coweb indicate that the o;”tion ofAF: leb 9 9 of the channel be restored and enhanced to provide for potential impacts related to human
%reek that is within the supbject prope?’tg/ an{j improved habitat functions. encroachment or sedimentation. Long-term/ post-
greater Study Area provides limited fish habitat. Provi h litv th h SWM ‘F’,O”?t.r“"“"”:
It is recognised that the conversion of the online rovide enhanced water quality through S ositive
pond to a SWM pond will increase the available measures.
in-channel fish habitat while eliminating fish
habitat within the online pond.
The potential for the release of sediment during and
immediately following construction represents a possible
impact to the downstream system. Application of appropriate (15 m ecological) Immedlate/
buffers and (7.5 m hazard) setbacks to the during .
Regulated watercourses form part of the RNHS. No long-term negative impacts are anticipated to the regulated watercourse when adjacent to construction:
Regulated There is one watercourse in Area A that is Site grading regulated watercourse and its functions provided it is development Neutral
Watercourses regulated by CH: Appleby Creek (see Section enhanced in accordance with the recommendations of this '
5.2.1). EER. Implementation of Best Management Practices. Long-term/ POSt'
See “Water Quality”, above. con§t_ruct|on.
The design of the stormwater outfall to Appleby Creek can ’ Positive
be completed in conjunction with the reinstatement of the
watercourse channel as part of the PTTW process.
Non-significant wetlands may be considered Immediate/
components of the RNHS according to the The potential for the release of sediment during and during
Regional Official Plan (2018). immediately following construction represents a possible construction:
. . impact to the wetlands. Application of appropriate (15m) buffers and Neutral
Other Wetlands As outlined in Section 5.2.2, small riparian Site grading E&SC measures.
wetlands have been identified in Area A (ELC Wetlands upstream of Area A will not be impacted by the Long-term/ post-
Polygon 2 and lands upstream and downstream proposed development within Area A. construction:
of Area A). Positive
Areas that are proposed for restoration such as
. s . . the buffers and Appleby Creek, that are
As detailed in Section 4.2.1.1.4, the bird The bird communities associated with Area A and the currently part of an active golf course will
o . . greater study area are not expected to be affected by the ; ; .
community in Area A is generally reflective of the . : . provide some habitat for early successional
. . . . proposed residential development. The same species . . .
anthropogenic habitat type present (i.e. active would be expected to be present in both existing and species for some time, thus it is expected that
Birds golf course within a residential area). The Tree removals pe : b ; otNg ¢ most species recorded on the subject property Neutral -Positive
o . proposed habitats given the surrounding residential . ,
community is comprised of common to will remain.
Wildlife widespread species that are tolerant of development. The proposed development represents a
di scenario where more treed habitat will be available for . . .
isturbance. birds Manicured treed areas will be replicated through
’ proposed streetscaping, landscape buffer, trail
and park areas.
As detailed in Section 4.2.1.1.5, Midland Pond retrofit The online pond is proposed to be taken offline and Zheo?tntzlnr}(ta;epsopodr fJﬁ;ezgitfgoggizgzay few
Reptiles Painted Turtles were observed in the online pond | proposed as part of replaced with a SWM pond that will continue to be used for bp 9 9 Positive

in Area A. Basking opportunities are limited to

PTTW process.

irrigation purposes. While SWM ponds are not intended to

Through the PTTW permit process, it is
anticipated that landscaping associated with the
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FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
the shore of the pond, and nesting sites are function as wildlife habitat, turtles often utilize such facility will represent a net gain over vegetation
limited to sand traps within the golf course. infrastructure for foraging, basking and overwintering. present under existing conditions.
Water quality will be addressed through the
implementation of a forebay structure upstream
of the permanent pool of the proposed SWM
pond.
There is anticipated to be a negligible impact to amphibians . .
due to the proposed development. Marginal habitat for The onI|n_e_ popd presir:)t]y p;owdt_as ve;_rz fewh
breeding amphibians is present within the online pond near opportunities or amphiblan foraging. 1hroug
U Middle Road. This feature is proposed to be replaced the PTTW permit process, itis ant|c_|r_>atec_i that
. - ) pper I . prop > repia landscaping associated with the facility will
The results of the calling amphibian surveys are | Pond retrofit with a SWM pond that will continue to be used for irrigation represent a net qain over vegetation oresent
Amphibians contained in Section 4.1.1.2.6. Green Frog was | proposed as part of purposes, which will perform much of the same function for P -~ gain « getation pre Positive
) ; . o under existing conditions. Exclusion of fish from
recorded calling from the online pond in Area A. | PTTW process amphibians as the extant pond. ; . .
the pond (by taking the pond offline) will likely
Future light impacts from the proposed residential result in an increase in amphibian survival.
development are not anticipated to be significantly greater
than those which presently exist.
Loss of vegetation cover related to the
proposed development will be mitigated by
landscaping portions of the site with appropriate
native species. Opportunities for restoration of
vegetation cover exist within the development
A total of seven ELC polygons (representing six i;‘;?“(]i'l?' buffers, parks, trails, realigned
;(r)g;zrli;ngetgpse;):t\;voerze“g‘le r;e; e;:)erd dz)srctrr;r?tiilﬁ)e ct The channel reinstatement proposed as part of the PTTW
B ' will impact vegetation communities within riparian areas The online pond near Upper Middle Road is
Vegetation communities within the Study Area along Appleby Creek. The realigned channel will include proposed to be replaced with an off-line SWM
are generally reflective of a suburban land use Cr_lannel restoration and puffer planting§ upto15m fror_n the top of pond that will continue to be used_ for.irrigation
matrix abutting a minor creek system (Appleby reinstatement near bank, representing a net gain in area covered in natural purposes as part of a PTTW application.
Vegetation Creek) within an active golf course. None of the the pond as part of vegetation. Through the PTTW process it is anticipated that Positive
Communities ecological communities in o adjacént to Area A the PTTW process landscaping associated with the facility will
are considered rare or significant at the and residential represent a net gain over vegetation present
Provincial level. Only wetland communities development Other vegetation communities on the subject property (e.g. | under existing conditions, as little natural
Vegetation : ’ ELC units 3 and 4), while not candidates for inclusion in the | vegetation is currently present in the vicinity of

consisting of the (planted) willow thicket swamp
adjacent to Appleby Creek (ELC Polygon 2), are
eligible for inclusion in the proposed RNHS in
accordance with applicable policies.

refined RNHS, will nevertheless mostly be incorporated
within proposed trail areas.

the pond.

Given that the area proposed for development
is comprised of golf course lands, it is
anticipated that the proposed development will
result in a net increase in permanently
vegetated areas, as each lot, park and buffer
block will be landscaped and permanently re-
vegetated.

Plants

As detailed in Section 4.2.1.1.2, the subject
property supports a low diversity of plant species
owing to the current land use. Only one of the
species recorded in Area A is considered rare in
Halton (One-seeded Bur Cucumber) — it will not
be impacted by the proposed development.

Development
including grading,
servicing and
channel
reinstatement
(proposed as part of
the PTTW process).

Site grading has the potential to impact plants if vegetation
is not protected by construction/silt fencing.

e Proposed habitat enhancements and buffer
plantings increase the amount of habitat
available to One-seeded Bur Cucumber.

e Existing (desirable) vegetation can be
protected through the use of temporary
construction silt fencing.

Neutral-Positive
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FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
In addition to trees identified for preservation,
additional opportunities to preserve select trees
internal to the development limits may be
identified and will be examined at the detailed
It is estimated that the proposed Development Plan will design stage.
Development require the removal of 142 trees from Area A due to
Trees associated with the subject property . : . grading, servicing and lotting conflicts associated with the The temporary loss of tree cover is to be
, , : . including grading, ; . X
consist of manicured treed areas primarily servicing and Millcroft green development and the PTTW works, with an addressed through plantings of street trees and
Trees located along the edges of the golf course and channel additional 19 removed due to condition. landscaping in parks, as well as plantings in Positive

riparian areas. Of the 577 trees recorded on the
subject property, 250 are in Area A (see Arborist
Report (Beacon 2020)).

reinstatement
(proposed as part of
the PTTW process).

The loss of these trees will result in a temporary loss of tree
canopy and associated ecological functions, and also
presents an opportunity to replace exotic and invasive
species with native species.

buffers and enhancement areas where
opportunities exist.

It is anticipated that the combination of these
plantings, particularly over time, will result in a
more extensive tree canopy on the Subject
property than currently exists as much of the
area proposed for development is presently a
golf course.
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Table 18. Impact Assessment Matrix - Area B

CATEGORY Fonee DESCRIPTION Py POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
PHYSICAL ENVIRONMENT
;hgebci?ortr)lc:ﬁ;t.he subject property is described It is not antici.pated that bedrock will be substantially The getailed design will identjfy the potential
exposed or disturbed by the proposed development requirement for over-excavation in the event
. : . Grading and however, shale may be encountered during the excavation | shale is encountered and will identify the
Bedrock Bedrock underlying the subject propfarty consists Servicing of the realigned watercourse and drinking and waste water desirability of adding alluvium, Granular B, etc. Neutral
of weathered Queenston Shale that is generally servicing on the Subject property. ’ '
found at depths between 1.5 and 6.1 m below
Geology ground surface (bgs).
The surficial geology of the subject property is Site grading is anticipated to impact upon the surficial Conserve overburden on the site by maintaining
described in Section 4.1.1. geology. Cutting will reduce the depth of the overburden a cut/fill balance to the extent feasible so as to
surficial Site Pre i d and filling has the potential to change to the stratigraphy o tati ! tati £ fill
Topsoil depth ranges from 150 mm bgs to 1800 _reparation an through mixing. Considering that the stratigraphy is primaril minimize exportation orimportation ot 1 Neutral
| P P 9 gst . Grading ) gn 9 ng X grapny 1S p Y| materials. Avoid mixing coarser and finer
Geology mm bgs. Beneath that, overburden consists of fill fill that is variably underlain by more finer tills, it is not ined sub during fill .
underlain by clayey silt, sandy silt till, clayey silt till anticipated that these modifications will substantially impact grained substrates during fill operations.
and a shale complex overlying shale bedrock. the till substrates.
The physiography of the Study Area is described
in Section 4.1.2.
Lands within the subject property are relatively flat : : : C e
Physiography | and significant landforms are not present. The gl::dl?r:gparatlon and gt?is?;(g)rp;r)s:f Odfet\ézlzﬁnggtir\;gl rr;tl);tis\ll%?;fﬁ::tntly affect the No mitigation required. Neutral
Study Area is situated on the South Slope '
physiographic region. Characteristic soils of this
region include clay and, in alluvial areas, modern
sand and gravel deposits.
The topography of the Study Area is described in
Section 4.1.3. The Study Area lies in a relatively
flat area with an overall slope to the
south/southeast. Areas A and B generally fall
from north east to south west with a maximum
grade change of 5 m across both Areas.
Elevations in Area B range from approximately
141 to 143 masl. Cutting and filling the site results in minor changes in o _
Landform surface drainage patterns (see Drawing GR-AB in Existing grades along property lines, and along
Cutffill changes to existing topography: Municipal Urbantech 2020) as well as potential impacts to existing the outer edge of bUffer_s_’ will be rr_la_tched under
standards require a suitable depth of cover above vegetation. _post-development conditions to minimize
storm and sanitary sewers and watermains for . . impacts to topography.
Topography | frost protection. Services (particularly sanitary Site Preparation and | oanges in topography have the potential to alter surface Neutral

sewers) must also be at a sufficient depth to
service basements.

This requires filling certain areas of the existing
site to a suitable level. In other areas, the existing
topography may not meet municipal standards for
maximum road slopes, therefore cutting certain
areas of the site is required. Further constraining
the proposed grading/cut/fill is the requirement to
match existing servicing inverts and existing
boundary grades.

Grading

water contributions to adjacent natural features. The
proposed development will not significantly affect the
topography of the site as it is relatively flat.

Existing surface drainage characteristics will be
maintained or replicated in order to sustain
adjacent natural heritage features (i.e. Appleby
Creek).
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CATEGORY Fonee DESCRIPTION Py POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
Changes to existing drainage patterns: Refer to
"Surface Water", below.
e Prohibit machinery encroachment into areas
that are proposed to remain undisturbed or
that are proposed for naturalization
Stripping and stockpiling of topsoil can result in loss of  Where possible, limit height of topsoil
organic material/nutrients. During site grading activities, ?tockplle toa ma;<|1mum O(f 3 T arl‘j‘? sltockplle
p .- ” topsoil porosity can be reduced due to earth-moving or a maximum ot 1 year (preierably less
See "Surficial Geology”, above. machinery (i.e., scrapers) and topsoil stockpiling, which can than 6 months) o
R | of existing t T | striopi g reduce the infiltration capacity of the soil to be re-appliedto | ®  Stockpile organlC-?ch surfacer;ayer of
emoval of existing topsoil: 1opsoil stripping an the site. topsoil separately from subsurface layers
Sr:OCkaI.Ing will be reqUIred to facilitate grad|ng of ° Test topso" and Supp|ement with required
the subject property. Specific potential impacts could include: arr]nenldt[ne?ts to fac;lltalte i)ropertson
chemistry to support plant grow
Existing topsoil, including organic matter, will be «  Compaction of topsoil as a result of machinery e Scarify compacted sub-surface soil layer
. . stripped and stoc.kpllled to fa(:lllltate earthworks Site Preparation and movement and handling of soil prior to installation of topsoil profile post-
Soils Topsoil and to ensure building foundations and . i ) 9 ’ i development Neutral
infrastructure bedding are placed on stable Grading e Compaction of topsoil as a result of compression under | | Provide a minimum depth of 300 mm of
material. A portion of the stockpiled topsoil will be weight of stockpile; topsoil over all areas (post development)
utilized in open space areas as well as residential e Sterilization of topsoil due to extended duration of and place topsoil with an emphasis on
yards in the development. stockpilin.g; _ minimizing soil compaction
* gzr:hpiigg;)?n%fvzl:nﬁ:rﬁ? of subsoil layer as a result of e Provide temporary cover over topsoil
e Loss of depth of topsc;il cover and potential for \?Jﬁ]%kggzs;?e:;?;g?:n_egﬁfa ;i?;gggr:for;}
attenuation of stormwater runoff due to a decrease in away from topsoil stockpiles and implement
’;hned;a(;tent of post-development topsoil cover and depth; erosion and sediment control initiatives.
. ) . . e Stabilize topsoiled/finegraded areas with
e Loss of topsoil due to erosion by wind or rainfall runoff. vegetation cover after topsoil placement.
Utilise erosion blankets/Terraseeding or
other methods to stabilize topsoil on slopes
where required.
Per Section 7.5 of the Hydrogeological Report (RJ * :\r/1l|28§;ecree?l:1rﬁ:;??h?gLnflrlltrljastg)rcl)faﬂ%mcrease
Surface and Burnside 2020), without mitigation the proposed Increased imperviousness owing to an increase in hard measures. Including: 9
Water Balance Groundwater development has the potential to decrease Development surfaces results in a reduction of infiltration and increase in . Increaéin to sgi.I depth to 300 mm- and Neutral
shallow groundwater infiltration levels by 37% and surface runoff. . Disconnegc;:tior? of roofleaders o rea;r
increase surface water runoff. yards (RJ Bumside 2020).
e Use of BMPs including use of anti-seepage
+ Potenta forundorground g, f olw thewater | S92 Y Pligs o prevent grun et
Flows 1.8 mbgs. (RJ Btjrnside 2020.) Gener,all shallow Grading and table, to interrupt groundwater flows and direct them backfill materials
Groundwater ’ ) gs. ’ Y: Servicing; along service corridors; i ) .
Patterns and groundwater flow follows local topography and . 4 . . i e Use of a perimeter drainage system around | Neutral
Resources Gradients surface water drainage patterns and constitutes a Residential Potential for basements to intercept groundwater; and, the exterior of basements
(Shallow) local groundwater flow system that generally Development Pote?tialtfor e?cogntering %round_water ddljrin% ¢ e Should groundwater be eﬁcountered during
flows towards Appleby Creek. construction of underground services and/or basements. construction, dewatering and/or
depressurizing is recommended.
Groundwater quality is proposed to be maintained Runoff from urban developments may contain dilute
Groundwater | though the use of LID measures. The addition of Residential contaminants including suspended solids, chlorides,
Quality topsoil within the study area will increase Development petrochemicals, metals, pesticides, fertilizer, bacteria and Not applicable. Positive
(Shallow) opportunities for attenuation of pollutants, and P viruses. Most are attenuated by soil and soil biota, except

potential impacts to groundwater quality are

for chlorides and nitrogen. A change in land use from an
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CATEGORY Fonee DESCRIPTION Py POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
expected to be nominally improved following the active golf course to a residential area will result in a
change in land use (see Section 7.6.5 of RJ reduction in fertilizer and pesticide application.
Burnside 2020).
As outlined in Urbantech Consulting 2020,
Drainage proposed changes to site grading result in minor No mitigation necessary — existing drainage Neutral
9 changes to existing drainage patterns, though Site Preparation and None expected - existing drainage patterns are not 9 v g drainag
Catchment I 4 . e patterns are not proposed to be significantly
water will still generally drain towards the Grading proposed to be significantly altered.
Areas -~ . altered.
south/southeast. Existing drainage to Appleby
Creek will not be significantly altered.
As outlined in Urbantech Consulting 2020 and
Section 7.2, under post-development
conditions, water quality control in the form of
LIDs measures and a SWM pond near Upper
Development could result in the following Middle Road will provide enhanced water quality
potential stressors to water quality: compared to existing conditions.
Discharge of sediment and other pollutants into : . .
e Increased heavy metal / chloride watercourses have the potential to disrupt aquatic The m_tegratlon O.f su_bsurface LID systems will Immediate/
Surface Water : ; o . . ! : : result in a reduction in the temperature of :
concentrations in post-development habitat/impact aquatic species by interfering with stormwater discharaed into receivin during
stormwater runoff resulting from vehicles / | Grading, site turbidity/visibility, feeding and by increasing surface water charg . 9 . construction:
. : watercourses (in comparison to a conventional
Water Qualit road salt; preparation, channel | temperatures. end-of-pipe SWM system) Neutral
y e Increased loading of fine particulate reinstatement and PP y '
. miiteear Sf;zn:elrr:gee:;/’:ﬁ?es s#;fjr?:s;e ?Sg{,ff pond retrofit Iljletzz\l/};crgstals and chlorides can impact surface water Release of sediment into the watercourses will Iggzgt-rtj(l;?énpost-
due to interaction with warm surfaces be mitigated through the use of erosion and Positive
sediment control practices during construction.
(asphalt/roof tops).
All machinery will arrive on site in a clean
condition and will be maintained for the duration
of the works. Wash, refuel and service of
machinery will be undertaken in such a way as
to prevent any deleterious substances from
entering the water.
Areas that are proposed for restoration such as
the buffers and Appleby Creek (adjacent Area
As detailed in Section 4.2.1.1.4, the bird A), that are currently part of an active golf
community in Area B is generally reflective of the The bird communities associated with Area B are not course will provide some habitat for early
Wildlife Birds anthropogenic habitat type present (i.e. active golf Tree removals expected to be negatively affected by the proposed adjacent | successional species for some time, thus it is Neutral
course within a residential area). The community development. The same species would be expected to be expected that most species recorded on the
is comprised of common to widespread species present in both existing and proposed habitats. subject property will remain.
that are tolerant of disturbance.
Manicured treed areas will be replicated through
proposed streetscaping, trail and park areas.
A total of two ELC polygons (representing six . - Loss of vegetation cover related to the proposed
. : The grading, servicing and open space lands proposed as ; g ) .
vegetation community types) were generated for . . will be mitigated by landscaping portions of the
. - part of the Development Plan will impact vegetation . . . ; !
Area B (see Section 4.2.1.1.1 for descriptions). communities within Area B site with appropriate native species.
Development ' Opportunities for restoration of vegetation cover
Vegetation Vegetation Vegetation communities within the Study Area are including grading and | Natural and semi-natural vegetation communities on the exist within the development area (e.g. buffers, Positive

Communities

generally reflective of a suburban land use matrix
abutting minor creek systems within an active golf
course. None of the ecological communities on
the Subject property or Area B are considered
rare or significant at the Provincial level, and no

servicing.

eastern edge of Area B (e.g. ELC polygons 3 and 4), while
not candidates for inclusion in the proposed RNHS, will
nevertheless mostly be incorporated within proposed trail
areas.

open space, trails).

Given that the area proposed for development is
comprised of golf course lands, it is anticipated
that the proposed development will result in a
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CATEGORY /FUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
vegetation communities are eligible for inclusion net increase in permanently vegetated areas, as
in the proposed RNHS in accordance with each lot, park and LID block will be landscaped
applicable policies. and permanently re-vegetated.
In addition to trees identified for preservation,
additional opportunities to preserve select trees
internal to the development limits may be
identified and will be examined at the detailed
It is estimated that the proposed Development Plan will design stage.
Trees associated with the subject property consist require the remO\_/aI of 10(.5 trees from_Area B due to gr_adlng, The loss of tree cover is to be addressed
. X X servicing and lotting conflicts. An additional 10 trees will be :
of manicured treed areas primarily located along s through plantings of street trees and
ol Development, removed due to condition. L . .
the edges of the golf course and riparian areas. A | . ; . landscaping in parks, as well as plantings in -
Trees including grading and Positive

total of 196 trees with trunk diameters of 10 cm or

greater were recorded in Area B (see Arborist
Report (Beacon 2020)).

servicing.

The loss of these trees will result in a temporary loss of tree
canopy and associated ecological functions, and may also
present an opportunity to replace exotic and invasive
species with native species.

buffers and enhancement areas where
opportunities exist.

It is anticipated that the combination of these
plantings, particularly over time, will result in a
more extensive tree canopy on the Subject
property than currently exists as much of the
area proposed for development is presently a
golf course.
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Table 19. Impact Assessment Matrix - Area C

FEATURE PROPOSED
CATEGORY /FUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
PHYSICAL ENVIRONMENT
The bedrock of the subject property is described It is not anticipated that bedrock will be substantially The detailed design will identify the potential
in Section 4.1.1. exposed or disturbed by the proposed development requirement for over-excavation in the event
Bedrock Bedrock underlying the subject property consists Grading and however, §hale may be encountere(_j dyring the excavation shale is encountered and will identify the Neutral
) Servicing of the realigned watercourse and drinking and waste water desirability of adding alluvium, Granular B, etc.
of weathered Queenston Shale that is generally servicing on the Subject property.
found at depths between 1.5 and 6.1 m below
ground surface (bgs).
Geology The surficial geology of the subject property is : N - . -
described in Section 4.1.1. Site grading IS antlglpated to impact upon the surficial Conserve overburden on the site by maintaining
geology. Cutting will reduce the depth of the overburden ' .
and filling has the potential to change to the stratigraph a cutfill balance to the extent feasible so as to
Surficial Topsoil depth ranges from 150 mm bgs to 180 Site Preparation and th h g he c P iderina th tthg trati h graphy i minimize exportation or importation of fill Neutral
Geology mm bgs. Beneath that, overburden consists of fill | Grading ﬂ”r?#a% isrr\l;;(lrri]st;ly 322‘eﬁ2i29by ?nor: f?nr:r ItgilIEpit Silslsngt”ma” Y | materials. Avoid mixing coarser and finer eutra
underlain by clayey silt, clayey silt till and sandy . e . S . grained substrates during fill operations.
I . anticipated that these modifications will substantially impact
silt till and a shale complex overlying shale the till substrates
bedrock. )
The physiography of the Study Area is described
in Section 4.1.2.
Lands within the subject property are relatively flat : . . P
Physiography | and significant landforms are not present. The gl::dli?r:gparatlon and ;Eis?;grp;;ﬁf Odfet\ézlzﬁrgzr;ti;ngl rr;?;tis\ll%rlm;f:cclz:tntly affect the No mitigation required. Neutral
Study Area is situated on the South Slope '
physiographic region. Characteristic soils of this
region include clay and, in alluvial areas, modern
sand and gravel deposits.
The topography of the Study Area is described in
Section 4.1.3. Area C generally falls from north
east to the south west with a maximum grade
change of 0.50 m.
Cut/fill changes to existing topography: Municipal
L standards require a suitable depth of cover above
andform ! .
storm and sgmtary Sewers anq watermaln_s for Cutting and filling the site results in minor changes in
frost protection. Services (part]c_ularly sanitary surface drainage patterns (see Drawing GR-C in Urbantech o )
sewers) must also be at a sufficient depth to 2020) as well as potential impacts to existing vegetation. Existing grades along property lines, and along
service basements. Site Preparation and the outer edge of buffers, will be matched under
Topography P post-development conditions to minimize Neutral

This requires filling certain areas of the existing
site to a suitable level. In other areas, the existing
topography may not meet municipal standards for
maximum road slopes, therefore cutting certain
areas of the site is required. Further constraining
the proposed grading/cut/fill is the requirement to
match existing servicing inverts and existing
boundary grades.

Changes to existing drainage patterns: Refer to
"Surface Water", below.

Grading

The proposed development will not significantly affect the
topography of the site as it is relatively flat.

impacts to topography.
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CATEGORY /FUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
e Prohibit machinery encroachment into areas
that are proposed to remain undisturbed or
that are proposed for naturalization
Stripping and stockpiling of topsoil can result in loss of » Where possible, limit height of topsoil
organic material/nutrients. During site grading activities, fstockp|le toa ma;(|1mum O(f 3 Tfn ar:)(? SItOCkP”e
“ . » topsoil porosity can be reduced due to earth-moving Or a maximum or 1 year (preterably 1ess
See "Surficial Geology”, above. machinery (i.e., scrapers) and topsoil stockpiling, which can than 6 months) o
Removal of existing topsoil: Topsail stripping and reduce the infiltration capacity of the soil to be re-appliedto | ® StOCkFID"e orgamlc-:clch Surfscer;ayefl of
Ve eXISU OSOIL. SOIl Strippin: the site. topsoil separately from subsurface layers
;:ockpg)l,ng will ber[equwed to facilitate grading of e Test topsoil and supplement with required
e subject property. Specific potential impacts could include: arr?enq;ne?ts to fac:rtalte E)ropertsoﬂ
chemistry to support plant grow
Existing topsoil, including organic matter, will be Compaction of topsoil as a result of machinery e Scarify compacted sub-surface soil layer
. . stripped and stoc_kplled to faC|I{tate earthworks Site Preparation and movement and handling of soil prior to installation of topsoil profile post-
Soils Topsoil and to ensure building foundations and . i ) 9 ’ i development Neutral
infrastructure bedding are placed on stable Grading e Compaction of topsoil as a result of compression under | | Provide a minimum depth of 300 mm of
material. A portion of the stockpiled topsoil will be weight of stockpile; topsoil over all areas (post development)
utilized in open space areas as well as residential e  Sterilization of topsoil due to extended duration of and place topsoil with an emphasis on
yards in the development. stockpilin.g; _ minimizing soil compaction
. Comhpactlon of surfacg of subsoil layer as a result of «  Provide temporary cover over topsoil
machinery movement; _ stockpiles to mitigate erosion resulting from
¢ Loss of depth of topsoil cover and potential for wind and precipitation. Direct surface runoff
attenuation of stormwater runoff due to a decrease in away from topsoil stockpiles and implement
thed;axtent of post-development topsoil cover and depth; erosion and sediment control initiatives.
andjor _ _ _ _ e Stabilize topsoiled/finegraded areas with
e Loss of topsoil due to erosion by wind or rainfall runoff. vegetation cover after topsoil placement.
Utilise erosion blankets/Terraseeding or
other methods to stabilize topsoil on slopes
where required.
Per Section 7.5 of the Hydrogeological Report (RJ * :\;I|28§;ecreeflﬁr?é}??h?;Lnflr:trfstz)gfaﬂ%mcrease
Surface and Burnside 2020), without mitigation the proposed Increased imperviousness owing to an increase in hard measures. Including: 9
Water Balance Groundwater development has the potential to decrease Development surfaces results in a reduction of infiltration and increase in e Incr .'n ¢ g'-l debth to 300 mm- and Neutral
shallow groundwater infiltration levels by 37% and surface runoff. . Di(;c:eoansr:esc;:tiggsc())m‘l rogfleagers to rea;ra
increase surface water runoff. yards (RJ Burnside 2020),
e Use of BMPs including use of anti-seepage
Groundwater | Groundwater levels in monitoring wells were *  Potential for underground servicing, if below the water ﬁgc\? ;Slo?\r Clar);r?tljlljgrs t;[gd%riive;rtwg rgrl:)r;(ij(\)/\:]a(t;r
Flows observed to be 1.15 mbas to 3 790 mbgs. (RJ Grading and table, to interrupt groundwater flows and direct them backiill mgatgerials 9
Groundwater ’ . . 9 X gs. Servicing; along service corridors; N .
Patterns and Burnside 2020). Generally, shallow groundwater . 4 . . ) e Use of a perimeter drainage system around | Neutral
Resources Gradients flow follows local topography and surface water Residential *  Potential for basements to intercept groundwater; and, the exterior of basements
: Development e Potential for encountering groundwater during ' .
(Shallow) drainage patterns. construction of underground services and/or basements. * Should gr_oundwater pe encountered during
construction, dewatering and/or
depressurizing is recommended.
Groundwater quality is proposed to be maintained ff f L
though the use of LID measures. The addition of Runo rrom ur_ban dgvelopments may _contaln d.'IUte
topsoil within the studv area will increase contaminants including suspended solids, chlorides,
Groundwater o P ortunities for atten)L/Jation of pollutants. and Residential petrochemicals, metals, pesticides, fertilizer, bacteria and
Quality gfential impacts to roundwat:r ualit ére Development viruses. Most are attenuated by soil and soil biota, except Not applicable. Positive
(Shallow) P P 9 d y P for chlorides and nitrogen. A change in land use from an

expected to be nominally improved following the
change in land use (see Section 7.6.5 of RJ
Burnside 2020).

active golf course to a residential area will result in a
reduction in fertilizer and pesticide application.
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CATEGORY Fonee DESCRIPTION Py POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
As outlined in Urbantech Consulting 2020,
Drainage proposed changes to site grading result in minor : . - . No mitigation necessary — existing drainage Neutral
Surface Water Catchment changes to existing drainage patterns, though gte dl?reparatlon and | None exg?ctgd -lex[?.tmgtcljrallr:agedpatterns are not patterns are not proposed to be significantly
Areas water will still generally drain towards the rading proposed fo be significantly altered. altered.
south/southeast.
Per Section 7.5 of the Hydrogeological Report (RJ Mitigate reduction of infiltration and increase in
Site Water Burnside 2020), without mitigation the proposed Increased imperviousness owing to an increase in hard ?#Crlfjgﬁ];mﬁ through use of LID measures.
Water Balance Balance development has the potential to decrease Development surfaces results in a reduction of infiltration and increase in «  Increasing topsoil depth to 300 mm:; and Neutral
_shallow groundwater infiltration levels by 37% and surface runoff. «  Disconnection of roof leaders to rea’r
increase surface water runoff. yards (RJ Bumside 2020),
As the proposed development matches the
development fabric of the surrounding
landscape, golf course areas will still exist
cI?ird surveys have not been complgted in Area C The bird communities associated with the subject property adjacent to Areg C, and .the proposed_
ue to the lack of natural and semi-natural areas. are not expected to be neaatively affected by the proposed development will be subject to extensive
Wildlife Birds Based on the habitat present, it is likely that Area | Tree removals devel P Th gatively ld b y pd P b landscaping; it is expected that most species Neutral
C supports common urban adapted species (e.g. eve opr_nent. € same species would be expected to be expected on the subject property will remain.
Robin, Blue Jay, House Sparrow, etc). present in both existing and proposed habitats.
Manicured treed areas will be replicated through
proposed streetscaping as well as planting in the
landscape buffer and open space areas.
In addition to trees identified for preservation,
additional opportunities to preserve select trees
internal to the development limits may be
identified and will be examined at the detailed
It is estimated that the proposed Development Plan will design stage.
Trees associated with the subject property consist require the removal of 45 trees from Area C due to grading, The loss of tree cover is to be addressed
of manicured treed areas primarily located along Development servicing and lotting conflicts. through plantings of street trees and
Vv . the edges of the golf course and riparian areas. A | . ; " L .
egetation Trees including grading and landscaping in open space areas and Positive

total of 75 trees with trunk diameters of 10 cm or
greater were recorded in Area C (see Arborist
Report (Beacon 2020)).

servicing

The loss of these trees will result in a temporary loss of tree
canopy and associated ecological functions, and may also
present an opportunity to replace exotic and invasive
species with native species.

landscape buffers where opportunities exist.

It is anticipated that the combination of these
plantings, particularly over time, will result in a
more extensive tree canopy on the Subject
property than currently exists as much of the
area proposed for development is presently a
golf course.
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Table 20. Impact Assessment Matrix - Area D

FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
PHYSICAL ENVIRONMENT
The bedrock of the subject property is described It is not anticipated that bedrock will be substantially The detailed design will identify the potential
in Section 4.1.1. exposed or disturbed by the proposed development requirement for over-excavation in the event
Bedrock Bedrock underlving the subiect i s | Grading and however, shale may be encountered during the excavation | shale is encountered and will identify the Neutral
edroc edrock Underlying the SUbJect properly ConsIStS | gqvicing of the realigned watercourse and drinking and waste water | desirability of adding alluvium, Granular B, etc. eutra
of weathered Queenston Shale that is generally servicing on the Subject property. ’ '
found at depths between 1.5 and 6.1 m below
Geology ground surface (bgs).
The surficial geology of the subject property is Site grading is anticipated to impact upon the surficial Conserve overburden on the site by maintaining
described in Section 4.1.1. geology. Cutting will reduce the depth of the overburden a cut/fill balance to the extent feasible so as to
Site P i d and filling has the potential to change to the stratigraphy o rati . rtati il
Surficial Geology | Topsoil depth ranges from 50 mm bgs to 150 mm e Freparation an through mixing. Considering that the stratigraphy is minimize exportation or importation ot Neutral
: ; Grading Y ; . . ' G materials. Avoid mixing coarser and finer
bgs. Beneath that, overburden consists of fill primarily fill that is variably underlain by more finer tills, it is ined substrates during fill operations
underlain by clayey silt and sandy silt till and a not anticipated that these modifications will substantially grained substra 9 P '
shale complex overlying shale bedrock. impact the till substrates.
The physiography of the Study Area is described
in Section 4.1.2.
Lands within the subject property are relatively : ; : C e
Physiography flat and significant landforms are not present. gl::dliDr:gparatlon and gt?is?;(g)rp;;:f Odfet\ézlzﬁnggtir\;gl rr;?;t?\ll%rlyfﬁ::tntly affect the No mitigation required. Neutral
The Study Area is situated on the South Slope '
physiographic region. Characteristic soils of this
region include clay and, in alluvial areas, modern
sand and gravel deposits.
The topography of the Study Area is described in
Section 4.1.3. The Study Area lies in a relatively
flat area with an overall slope to the
south/southeast. Area D generally falls from the
north east to the south west with a maximum
grade change of approx. 2 m.
Landform IC\:/IUt/f.'”. chlantqe(sj todeX|st|ng topoqrta%rlw.d th of Cutting and filling the site results in minor changes in Existing grades along property lines, and along
unicipal standards require a suttable depth o surface drainage patterns (see Drawing GR-D in Urbantech | the outer edge of landscape buffers, will be
cover ab_ove storm and san[tary Sewers and 2020) as well as potential impacts to existing vegetation. matched under post-development cé)nditions to
watermains for frost protection. Services e
(particularly sanitary sewers) must also be at a . . . . minimize impacts to topography.
Topography sufficient depth to service basements. Site Preparation and | Changes in topography have the potential to alter surface Neutral

This requires filling certain areas of the existing
site to a suitable level. In other areas, the
existing topography may not meet municipal
standards for maximum road slopes, therefore
cutting certain areas of the site is required.
Further constraining the proposed grading/cut/ill
is the requirement to match existing servicing
inverts and existing boundary grades.

Changes to existing drainage patterns: Refer to
"Surface Water", below.

Grading

water contributions to adjacent natural features. The
proposed development will not significantly affect the
topography of the site as it is relatively flat.

Existing surface drainage characteristics will be
maintained or replicated in order to sustain
adjacent natural heritage features (e.g. Sheldon
Creek).
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FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
e Prohibit machinery encroachment into areas
that are proposed to remain undisturbed or
that are proposed for naturalization
Stripping and stockpiling of topsoil can result in loss of » Where possible, limit height of topsoil
organic material/nutrients. During site grading activities, ?tOCkP"e toa ma;<|1mum O(f 3 rfn anb? sltockplle
“ . » topsoil porosity can be reduced due to earth-moving Oor a maximum or 1 year (preterably 1ess
See "Surficial Geology”, above. machinery (i.e., scrapers) and topsoil stockpiling, which can than 6 months)
Removal of existing topsoil: Topsoil stripping and reduce the infiltration capacity of the soil to be re-applied to | ® Stockplnle orgamlc-:clch Surfscer:ayerl of
VE eXISU OSOIL. SOIl Strippin: the site. topsoil separately from subsurface layers
tsr:ockptl:]ng will ber[eqwred to facilitate grading of e Test topsoil and supplement with required
© subject property. Specific potential impacts could include: arr1nen_dttnert1ts to fac;ltltalte E[)ropertr?on
chemistry to support plant grow
Existing topsoil will be stripped and stockpiled to Compaction of topsoil as a result of machinery e Scarify compacted sub-surface soil layer
. . faC|I|tat§ earthwolrks and to ensure pwldmg Site Preparation and movement and handling of soil- prior to installation of topsoil profile post-
Soils Topsoil foundations and infrastructure bedding are . i ) 9 ’ i development Neutral
placed on stable material. A portion of the Grading e Compaction of topsoil as a result of compression under | | Provide a minimum depth of 300 mm of
stockpiled topsoil will be utilized in open space weight of stockpile; - _ topsoil over all areas (post development)
development. A ) minimizing soil compaction
. Comhpactlon of surfactg of subsoil layer as a result of «  Provide temporary cover over topsoil
machinery movement, _ stockpiles to mitigate erosion resulting from
e Loss of depth of topsoil cover and potential for wind and precipitation. Direct surface runoff
attenuation of stormwater runoff due to a decrease in away from topsoil stockpiles and implement
the extent of post-development topsoil cover and depth; erosion and sediment control initiatives.
and/or _ , _ _ e Stabilize topsoiled/finegraded areas with
e Loss of topsoil due to erosion by wind or rainfall runoff. vegetation cover after topsoil placement.
Utilise erosion blankets/Terraseeding or
other methods to stabilize topsoil on slopes
where required.
Per Section 7.5 of the Hydrogeological Report Increased imperviousness owing to an increase in hard ¢ Mitigate reduction of infiltration and increase
Site Water (RJ Burnside 2020), without mltlgatlon. the surfaces results in a reduction of infiltration and increase in in surface run_off Fhrough use Of. LID
Water Balance proposed development has the potential to Development measures which includes allowing for a Neutral
Balance decrease shallow groundwater infiltration levels surface runoff. Recharge is aiso limited by the presence of minimum topsoil depth to 300 mm
o : 9 an underground parking area. P P '
by 37% and increase surface water runoff. .
o Use of BMPs including use of anti-seepage
Groundwater levels in monitoring wells were e Potential for underground servicing, if below the water collars or clay plugs to prevent groundwater
Groundwater observed to be 0.52 mbgs to 1.85 mbgs. (RJ Grading and table, to interrupt groundwater flows and direct them flow along granular bedding and erosion of
Groundwater Flows, Patterns ]Ic?urnfsuljle 20|20). IGenerally,hshallc?w gl;’;oundwater Servicing: along service corridors; _ . backfill mate.nals. ' N |
Resources and Gradients ow follows loca topograp y and surface water Residential o Potential for basements to intercept groundwater; and, e Use ofa.perlmeter drainage system around eutra
(Shallow) drainage patterns and constitutes a local Development o Potential for encountering groundwater during the exterior of basements.
groundwater flow system that generally flows construction of underground services and/or e Should groundwater be encountered during
towards Sheldon Creek. basements. construction, dewatering and/or
depressurizing is recommended.
Groundwater quality is proposed to be -
L Runoff from urban developments may contain dilute
;n da:j“il;tglnnggt:)hosuogiilhv;ir’:ﬁiﬁﬁeo;tlalg) r;reeaasuwriﬁs. The contaminants including suspended solids, chlorides,
Groundwater increase o grtunities for attenugtion of Residential petrochemicals, metals, pesticides, fertilizer, bacteria and
Quality PP L viruses. Most are attenuated by soil and soil biota, except Not applicable. Positive
pollutants, and potential impacts to groundwater | Development . . .
(Shallow) for chlorides and nitrogen. A change in land use from an

quality are expected to be nominally improved
following the change in land use (see Section
7.6.5 of RJ Burnside 2020).

active golf course to a residential area will result in a
reduction in fertilizer and pesticide application.
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FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
As outlined in Urbantech Consulting 2020,
Drainage proposed changes to site grading result in minor No mitigation necessary — existing drainage Neutral
c changes to existing drainage patterns, though Site Preparation and | None expected - existing drainage patterns are not D
atchment t ill still generally drain towards the Gradin roposed to be significantly altered patterns are not proposed to be significantly
Areas water wi 9 Y : 9 prop 9 y ' altered.
south/southeast. Existing drainage to Sheldon
Creek will not be significantly altered.
Appropriate phasing, erosion and sediment
control measures will mitigate potential for
As outlined in Urbantech Consulting 2020, Potential impacts associated with the proposed sediment release during construction.
Surface proposed changes to site grading result in minor Site preparation development include: Implementation of appropriate stormwater
Drainage and changes to existing drainage patterns, though ; S e Release of sediment to Sheldon Creek; and : . .
Fluvial water will still generally drain towards the grading, residential e Increase rates of erosion or sedimentation relative management measures, as o_u_tllned in the _ Positive
Geomorphology | south/southeast. Existing drainage to Sheldon development to existing conditions due to alterations in flow Urpantech FSR (2020) W!” mitigate the poteptlal
Creek will not be significantly altered regime as a result of land use change fo.r Increase _rates of erosion and sedimentation
' within a portion of Sheldon Creek that currently
does not benefit from stormwater quantity
controls.
As outlined in Urbantech Consulting 2019 and
Section 7.2, under post-development
Surface Water conditions, water quality control in the form of
] ] LID measures will constitute an increase in
Development of the subject property results in water quality compared to existing conditions.
the following potential stressors to water quality:
Discharge of sediment and other pollutants into The integration of subsurface LID systems will
¢ Increased heavy metal / chloride watercourses have the potential to disrupt aquatic result in a reduction in the temperature of Immediate/
concentrations in post-development habitat/impact aquatic species by interfering with stormwater discharged into receiving during
stormwater runoff resulting from vehicles turbidity/visibility, feeding and by increasing surface water watercourses (in comparison to a conventional construction:
/ road salt; Site Preparation and | temperatures. end-of-pipe SWM system). Neutral

Water Quality

e Increased loading of fine particulate Grading
matter from impervious surfaces; and, Heavy metals and chlorides can impact groundwater and Release of sediment into the watercourses will Long-term/ post-
e Increased temperature of surface runoff surface water resources. be mitigated through the use of erosion and construction:
due to interaction with warm surfaces sediment control practices during construction. Positive
(asphalt/roof tops).
All machinery will arrive on site in a clean
condition and will be maintained for the duration
of the works. Wash, refuel and service of
machinery will be undertaken in such a way as
to prevent any deleterious substances from
entering the water.
Reconfiguration of the golf course represents a
It is not anticipated that the proposed residential minor change to an existing use and as such Immediate/
development will impact fish habitat in Sheldon Creek as no | mitigation measures, aside from implementation | during
Fish habitat is described in Section 4.2.2.1. Golf course alteration of the channel or online pond is proposed, and of erosion and sediment control measures, are construction:
Key Features Fish Habitat reconfiguration, the nearest area of site alteration is approximately 40 m not applicable. Neutral
Sheldon Creek and its associated online pond residential from the creek. Baseflow will be maintained.

qualify as fish habitat.

development

LID measures proposed as part of the

Long-term/ post-

Potential erosion impacts from the reconfiguration of the development will mitigate impacts to baseflow. construction:
existing golf course are easily mitigated. The proposed residential development will Neutral
adhere to proposed ecological buffers (15 m).
Regulated Regulated watercourses form part of the RNHS. Golf course No long-term negative impacts are anticipated to the Application of appropriate buffers (15 m Immediate/
W Sheldon Creek, including the online pond, is ; . regulated watercourse and its functions as residential ecological) and setbacks (7.5 m hazard) to the .
atercourses reconfiguration during

adjacent to Area D and is regulated by CH.

development and site alteration are proposed over 40 m

regulated watercourse have been exceeded; the
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FEATURE PROPOSED
CATEGORY JFUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
away from Sheldon Creek and potential erosion impacts nearest residential development is construction:
from the reconfiguration of the existing golf course are approximately 40 m from Sheldon Creek. Neutral
easily mitigated.
Reconfiguration of the golf course represents a | Long-term/ post-
minor change to an existing use and as such construction:
mitigation measures, aside from implementation | Neutral
of erosion and sediment control measures, are
not applicable.
As the proposed development matches the
development fabric of the surrounding
landscape, golf course areas will still exist
Bird surveys have not been complgted in Area C The bird communities associated with the subject property adjacent to Are_a D, and .the proposed.
due to the lack of natural and semi-natural areas. . development will be subject to extensive
. : N are not expected to be negatively affected by the proposed L .
Birds Based on the habitat present, it is likely that Area | Tree removals . landscaping; it is expected that most species Neutral
: development. The same species would be expected to be . . .
C supports common urban adapted species (e.g. . o . expected on the subject property will remain.
. present in both existing and proposed habitats.
Robin, Blue Jay, House Sparrow, etc).
Manicured treed areas will be replicated through
proposed streetscaping as well as planting in
the landscape buffer and open space areas.
Turtles were not incidentally observed during the No changes are proposed for Sheldon Creek or the online . .
) . , The online pond presently provides very few
A tree inventory, though it is possible that the pond. o ' .
Wildlife ; . ; opportunities for turtle nesting or basking, and
. online pond could provide habitat for turtles. Golf course S .
Reptiles ; - L ; . , . - . the sand traps do not provide ideal habitat for Neutral
Basking opportunities are limited to the shore of reconfiguration Reconfiguration of the existing golf course will not change . . .
: . - . . . nesting. Neither of these features will be
the pond, and nesting sites are limited to sand the location or number of sand traps present in or adjacent . A .
o impacted and thus mitigation is not required.
traps within the golf course. to Area D.
There is anticipated to be a negligible impact to amphibians
Green Frog was recorded calling from the online due t9 the prpposed deve]opment. _I\/!arglr)al breedmg.aqd
; . ; foraging habitat for breeding amphibians is present within
pond in Area A (see Section 4.2.1.1.6). Calling Golf course ; . . .
o ; . the online pond adjacent to Area D. This feature is not . - e
- amphibian surveys have not yet been completed | reconfiguration; . ; o As no impacts are anticipated, mitigation
Amphibians ; ; o ; . proposed to be altered; baseflows will be maintained. ; Neutral
in Area D. Based on the habitat present, which is | residential measures are not applicable.
similar to that within Area A, a similar species development _ : .
i Future light impacts from the proposed residential
assemblage and abundance is expected. L .
development are not anticipated to be significantly greater
than those which are already present.
In addition to trees identified for preservation,
additional opportunities to preserve select trees
internal to the development limits may be
It is estimated that the proposed Development Plan will l(;ieesr;tlgesciaaned will be examined at the detailed
Trees associated with Area D consist of require the removal of 17 trees from Area D due to grading, 9 ge-
manicured treed areas primarily located along Development, servicing and lotting conflicts. The loss of tree cover is to be addressed
. the edges of the golf course. A total of 35 trees ; ) . . .
Vegetation Trees including grading and through plantings of street trees and Positive

with trunk diameters of 10 cm or greater were
recorded in Area D (see Arborist Report (Beacon
2020)).

servicing

The loss of these trees will result in a temporary loss of tree
canopy and associated ecological functions, and may also
present an opportunity to replace exotic and invasive
species with native species.

landscaping in parks where opportunities exist.

It is anticipated that the combination of these
plantings, particularly over time, will result in a
more extensive tree canopy in Area D than
currently exists as much of the area proposed
for development is presently a golf course.
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Table 21. Impact Assessment Matrix - Area E

CATEGORY ity DESCRIPTION Py POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
PHYSICAL ENVIRONMENT
I]hgebcet?or(r)lc: 1of1the subject property is described It is not anticipated that bedrock will be substantially The detailed design will identify the potential
SRR exposed or disturbed by the proposed development requirement for over-excavation in the event
, , . Grading and however, shale may be encountered during the excavation | shale is encountered and will identify the
Bedrock Bedrock underlying the subject property consists Servicing of the realigned watercourse and drinking and waste water desirability of adding alluvium, Granular B, etc Neutral
of weathered Queenston Shale that is generally servicing on the Subject property ’ S
found at depths between 1.5 and 6.1 m below '
Geolo ground surface (bgs).
9y The surficial geology of the subject property is Site grading is anticipated to impact upon the surficial Conserve overburden on the site by maintainin
described in Section 4.1.1. geology. Cutting will reduce the depth of the overburden a cut/fill balance to the extent feasi)tl)le so as to 9
Surficial Site Preparation and and filling has the potential to change to the stratigraphy minimize exportation or importation of fill
Geol Topsoil depth ranges from 100 mm to 125 mm. Gradin P through mixing. Considering that the stratigraphy is primarily materials ASoid mixin cogrser and finer Neutral
eology Beneath that, overburden consists of fill underlain 9 fill that is variably underlain by more finer tills, it is not rained s.ubstrates durgi]n fill operations
y clayey silt, sandy silt till, clayey silt till and a anticipated that these modifications will substantially impac
by cl ilt, sandy silt till, cl it till and ticipated that th difications will substantially impact | 9 gniop '
shale complex overlying shale bedrock. the till substrates.
The physiography of the Study Area is described
in Section 4.1.2.
Lands within the subject property are relatively flat | gt preparation and | The proposed development will not significantly affect the
Physiography | and significant landforms are not present. The Glradingp I physFi)ogrpaphy of t\ée sFi)te as |‘2A:|s relati\llgl; Iflat y No mitigation required. Neutral
Study Area is situated on the South Slope '
physiographic region. Characteristic soils of this
region include clay and, in alluvial areas, modern
sand and gravel deposits.
Landform - -~ - N - Existing grades along property lines, and along
. . : Cutting and filling the site results in minor changes in ’
The t.opography of the Study A“?a 1S deSC“bfed n surfac% drainage?patterns (see Drawings 5 andgFGP in the outer edge of buffers, will be matched under
Section 4'.1'3' The Study Area lies in a relatively Urbantech 2019) as well as potential impacts to existing post—development conditions to minimize
flat area with an overall slope to the vegetation impacts to topography.
T h south/southeast. Area E generally falls from the Site Preparation and ' Neutral
opography north east to the south west. Grading . o Existing surface drainage characteristics will be eutra
Changes in topography can alter surface water contributions maintained or replicated in order to sustain
Changes to existing drainage patterns: Refer to to ad!ac_e_nt natural features. The proposed de_velopr_’ngnt will adjacent natural heritage features (i.e. Appleby
m m not significantly affect the topography of the site as it is
Surface Water", below. relatively flat Creek).
S e, |+ Pt mactinarysrcoachment o ases
. ; at are proposed to remain undisturbed or
R | of existing ¢ T i striopi q topsoil porosity can be reduced due to earth-moving that are proposed for naturalization
emoval of existing topsoll. [opsoll Stripping an machinery (i.e., scrapers) and topsoil stockpiling, which can ; A, ;
stockpiling will be required to facilitate grading of reduce th}é (infiltrationpcagacity ofr’ihe soil to %e rge-applied o | Where possible, limit height of topsoil
the subject property. - stockpile to a maximum of 3 m and stockpile
the site. for a maximum of 1 year (preferably less
Soi . Existing topsoil, including organic matter, will be Site Preparation and i il : : than 6 months)
oils Topsoil : ’ Specific potential impacts could include: e Stockpile organic-rich surface layer of Neutral

stripped and stockpiled to facilitate earthworks
and to ensure building foundations and
infrastructure bedding are placed on stable
material. A portion of the stockpiled topsoil will be
utilized in open space areas as well as residential
yards in the development.

Grading

o Compaction of topsoil as a result of machinery
movement and handling of soil;

e Compaction of topsoil as a result of compression under
weight of stockpile;

e  Sterilization of topsoil due to extended duration of
stockpiling;

topsoil separately from subsurface layers
o Test topsoil and supplement with required
amendments to facilitate proper soil
chemistry to support plant growth
e Scarify compacted sub-surface soil layer
prior to installation of topsoil profile post-
development
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CATEGORY ity DESCRIPTION Py POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
e Compaction of surface of subsoil layer as a result of e Provide a minimum depth of 300 mm of
machinery movement; topsoil over all areas (post development)
e Loss of depth of topsoil cover and potential for and place topsoil with an emphasis on
attenuation of stormwater runoff due to a decrease in minimizing soil compaction
the extent of post-development topsoil cover and depth; | ¢ Provide temporary cover over topsoil
and/or stockpiles to mitigate erosion resulting from
e Loss of topsoil due to erosion by wind or rainfall runoff. wind and precipitation. Direct surface runoff
away from topsoil stockpiles and implement
erosion and sediment control initiatives.
Stabilize topsoiled/finegraded areas with
vegetation cover after topsoil placement.
Utilise erosion blankets/Terraseeding or
other methods to stabilize topsoil on slopes
where required.
e Use of BMPs including use of anti-seepage
Groundwater levels in monitoring wells were e Potential for underground servicing, if below the water collars or clay plugs to prevent groundwater
Groundwater | observed to be 0.37 mbgs to 1.32 mbgs. (RJ Grading and table, to interrupt groundwater flows and direct them flow along granular bedding and erosion of
Flows, Burnside 2020). Generally, shallow groundwater Servicig . along service corridors; backfill materials.
Patterns and | flow follows local topography and surface water Residen?i’aI o Potential for basements to intercept groundwater; and; e Use of a perimeter drainage system around | Neutral
Gradients drainage patterns and constitutes a local Development e Potential for encountering groundwater during the exterior of the underground parking lot.
(Shallow) groundwater flow system that generally flows construction of underground services and/or the e Should groundwater be encountered during
Groundwater towards Appleby Creek. underground parking lot. construction, dewatering and/or
Resources depressurizing is recommended.
Groundwater quality is proposed to be maintained Runoff f ban devel ¢ tain dilut
though the use of LID measures. The addition of unott from urban developments may contain diiute
topsoil within the study area will increase contaminants including suspended solids, chlorides,
Groundwater s . . . petrochemicals, metals, pesticides, fertilizer, bacteria and
- opportunities for attenuation of pollutants, and Residential ; ! S . .
Quality potential impacts to groundwater quality are Development viruses. Most are attenuated by soil and soil biota, except Not applicable. Positive
(Shallow) expected to be nominally improved following the for chlorides and nitrogen. A change in land use from an
change in land use (see Section 7.6.5 of RJ active _golf_ course toa resider!ti_al area \{vill (esult ina
Burnside 2020). o reduction in fertilizer and pesticide application.
As outlined in Urbantech Consulting 2019,
Drainage proposed changes to site grading result in minor No mitigation necessary — existing drainage Neutral
Catchment changes to existing drainage patterns, though Site Preparation and | None expected - existing drainage patterns are not patterns are not proposed to be significantly
Areas water will still generally drain towards the Grading proposed to be significantly altered. altered
south/southeast. Existing drainage to Appleby '
Creek will not be significantly altered.
As outlined in Urbantech Consulting 2020 and
Development of the subject property results in the Section 7.2, under post-development
following potential stressors to water quality: _ _ _ conditions, water quality control in the form of
Discharge of sediment and other pollutants into LID measures and an oil and grit separator Immediate/
Surface Water . . watercourses have the potential to disrupt aquatic result in an enhancement to existing water .
* Increased sedlme_nt Ioadmg to_ . habitat/impact aquatic species by interfering with quality. The net result is an increase in water during .
watercourses durlpg tc?pson stripping / Gradi . turbidity/visibility, feeding and by increasing surface water quality compared to existing conditions. Eonstrt:ctlon.
Water Quality earthworks operations; ) rading, site temperatures. eutra
e Increased heavy metal / chloride preparation,

concentrations in post-development
stormwater runoff resulting from vehicles /
road salt;

e Increased loading of fine particulate
matter from impervious surfaces; and,

Heavy metals and chlorides can impact groundwater and
surface water resources.

Release of sediment into the adjacent ditch that
empties into Appleby Creek will be mitigated
through the use of erosion and sediment control
practices during construction.

All machinery will arrive on site in a clean
condition and will be maintained for the duration

Long-term/ post-
construction:
Positive
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FEATURE PROPOSED
CATEGORY /FUNCTION DESCRIPTION ACTIVITY POTENTIAL IMPACTS RECOMMENDED MITIGATION NET EFFECT
e Increased temperature of surface runoff of the works. Wash, refuel and service of
due to interaction with warm surfaces machinery will be undertaken in such a way as
(asphalt/roof tops). to prevent any deleterious substances from
entering the water.
Non-significant wetlands may be considered Immediate/
components of the RNHS according to the Proposed redevelopment of the operations and durin
Regional Official Plan (2018). - P P b . . Mitigation for the loss of wetland habitat and the g
Residential maintenance yard near Dundas Street will see the alteration | . . . ) . ! construction:
. . limited associated ecological functions provided
. . . development (affects | of on-site overland flow that sustains ELC Polygons 6b and . . . o Neutral
Other Wetlands As outlined in Section 5.2.2, several small . : will be achieved by creating additional wetland
. . o ELC Polygons 6b and | 6¢. As these small wetlands are dominated by an exotic ; ;
wetlands have been identified within Area E (ELC ) ; : e - o habitats in the enhanced Appleby Creek channel
) 6c). invasive species and have limited ecological function, it is . Long-term/ post-
Polygons 6 and 7). Of these, all are dominated by ded that thev b d and through landscape buffer plantings. o
the exotic invasive species and have limited recommended that they be removed. cF:,ong,t_rucUon.
ecological function. ositive
?gﬁgj‘:ﬁ? ilr? 2;‘:;02 :ﬁ§.73.1é4éé?1irt;IrI§ Areas that are proposed for development that
reflective of the anthropogenic habitat type are gurrently part (.)f an active golf course will
present (i.e. active golf course within a residential 5 rZ\Qiies ?grrr:;r:aebtlititefotrhiasr:%/i:uec):: eescstlgg ?rlmat
area). The community is comprised of common to The bird communities associated with Area E are not mpost species otential’l resent inpArea E will
Bi widespread species that are tolerant of expected to be negatively affected by the proposed SP P yp Neutral -
irds . Tree removals . remain. "
disturbance. development. The same species would be expected to be Positive
Bird surveys have not been completed in Area E present in both existing and proposed habitats. Manicured treed areas will be increased through
Based on the habitat present, it is likely that Area propo;ed streetscr?p;]ng .ﬁnd Iapddscaped Oﬁtc;)qor
E supports common urban adapted species (e.g amenity space, which will provide greater at itat
Wildlife Robin, Blue Jay, House Sparrow, etc.) 2 opportunities for birds than what currently exists.
There is anticipated to be a negligible impact to amphibians
due to the proposed development. Marginal habitat for
breeding amphibians is present within wetlands and
Calling amphibian survevs have not vet been meadows adjacent to Area E. These features are not
g amp Y yet . . proposed to be negatively altered; decommissioning of the L -
Amphibians completed in Area E. Based on the habitat Residential olf course operations activities (i.e. wood chip and brush As no negative impacts are anticipated, Neutral -
P present, it is not expected that the area supports development 9 " IP L land T hin th hpd id mitigation measures are not applicable. Positive
an abundance of amphibians, if any. storage) will limit impacts to lands within the hydro corridor.
Future light impacts from the proposed residential
development are not anticipated to be significantly greater
than those which presently exist.
A total of eleven ELC polygons (representing !‘OSS .Of small areas dommgt.ed bi/j exotic vel
three community types) were generated for Area INVasive Species IS not an_t|C|pate to negatively
. - ; affect the ecological function of Area E or
E (see Section 4.2.3.1.1 for descriptions). Through the design of the proposed development ELC .
. : adjacent lands.
Polygons 6b and 6¢, which represent small Phragmites-
Vegetation communities within Area E are dominated wetlands associated with a drainage swale, will Loss of vegetation cover related to the proposed
generally reflective of a suburban land use matrix be wholly or partially removed, respectively. These small will be mitigated by landscapin ortionz o?the
Vegetation Vegetation abutting utility corridor within an active golf Residential wetlands do not represent vegetation communities with site with ag o riax’:e native g egcipes Neutral -
9 Communities | course. None of the ecological communities in development significant or positive natural heritage or hydrologic function. bprop P i Positive

Area E are considered rare or significant at the
Provincial level. Furthermore, with the exception
of ELC Polygons 6d, wetland communities within
and directly adjacent to Area E are not eligible or,
in the case of ELC Polygons 6b and 6¢, not
recommended for inclusion in the RNHS.

Other vegetation communities on the subject property (e.g.
ELC units 5a-e; 6a, d, and e; and 7), will be unaffected by
the proposed development.

Opportunities for restoration of vegetation cover
exist within the development area (e.g.
landscape buffers, streetscaping, and outdoor
amenity areas).

Given that the area proposed for development is
comprised of a maintenance building and yard, it
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CATEGORY

FEATURE
/FUNCTION

DESCRIPTION

PROPOSED
ACTIVITY

POTENTIAL IMPACTS

RECOMMENDED MITIGATION

NET EFFECT

is anticipated that the proposed development will
result in a net increase in permanently vegetated
areas.

Management of Phragmites in Area E is not
recommended unless included as part of a wider
invasive species management plan that includes
City-led management of Phragmites along
Dundas Street and within the hydro corridor.

Trees

Trees associated with the subject property consist

of manicured treed areas associated with the golf
course operations building. A total of 21 trees
with trunk diameters of 10 cm or greater were
recorded in Area E (see Arborist Report (Beacon
2020)).

Development,
including grading and
servicing

It is estimated that the proposed Development Plan will
require the removal of all trees from Area E primarily due to
the construction of the proposed underground parking lot
but also due to grading, servicing and lotting conflicts.

The loss of these trees will result in a temporary loss of tree
canopy and associated (limited) ecological functions, and
may also present an opportunity to replace exotic and
invasive species with native species.

In addition to trees identified for preservation,
additional opportunities to preserve select trees
internal to the development limits may be
identified and will be examined at the detailed
design stage.

The loss of tree cover is to be addressed
through plantings of street trees and
landscaping in outdoor amenity areas, as well
as plantings in landscape buffers where
opportunities exist.

It is anticipated that the combination of these
plantings, particularly over time, will result in a
more extensive and high-quality tree canopy in
Area E than currently exists as much of the
area proposed for development is presently a
maintenance building and yard.

Positive
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8. Constraints to Development and Conservation
Halton’s Approximate Regulation Limit

One of the primary objectives of the EER is to identify potential constraints related to the anticipated
development of the subject property. The identification of both physical and natural heritage constraints
to development is primarily necessary to guide the design and servicing of the proposed development
so as to avoid or minimize impacts to hazard lands and the RNHS within and adjacent to the subject
property. Addressing constraints to development can also present opportunities for both mitigating
impacts, and enhancing the RNHS, thereby providing a foundation for a sustainable community.

The biophysical constraints to development identified through this study are described in Section 4.1
to Section 5.

Constraints to development consist of hazard lands, significant ecological features (i.e. the RNHS) and
their associated setbacks and buffers that, in most cases, are precluded from development in
accordance with applicable policies (refer to discussion on meander belt setback, Section 8.1).
Opportunities to development consist of lands within the subject property excluded from the constraints.

Physical constraints within the subject property consist of the following:

o Appleby Creek and Sheldon Creek;
e FErosion hazards; and
e Flooding hazards.

Natural heritage constraints to development consist of:

e Fish habitat; and
e Other wetlands.

Constraints and opportunities to development are detailed in Figures 9a, 9b, 9¢, 9d and 9e and
described in detail below. This mapping illustrates the constraints that underlie the RNHS, including all
of the physical and ecological constraints that were considered in the development of the proposed
Development Plan (described in Section 6) and the impact assessment (provided in Section 7).

Notably, Figure 9b illustrates constraints to development in Area A under existing conditions. Figure
9c illustrates constraints to development in Area A under proposed conditions, i.e. following the
proposed cut and fill in the floodplain. There is no difference between existing and proposed
development constraints in the other development Areas. Both existing and proposed constraints to
development are included in Figure 9a (overview of all Areas).

At the request of the City of Burlington, Conservation Halton’s approximate regulation limit (ARL) under
existing and proposed conditions, as well as their underlying components, have been included in
Figures 9a through 9e. The outer boundaries of the existing ARL and the proposed refined ARL are
defined by the 7.5 m setback to the existing and proposed floodplain, respectively, the meander belt,
and a 30 m regulation limit to wetlands. Setbacks associated with watercourses are contained within
the abovementioned setbacks and do not affect the outermost limit of the ARL. In most cases, the
existing development constraint limit and the proposed refined ARL are coincident; there are some
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locations in Area A where the 30 m wetland ARL exceeds portions of the existing development
constraint limit defined by the 15 m buffer to wetlands.

8.1 Physical Constraints to Development

Physical constraints to development are related to surface and groundwater features and areas, and in
most cases also include setbacks related to natural hazards (e.g., erosion and flooding) in the
landscape. The following physical constraints related to the Study Area are summarized in Table 22
and Table 23:

e \Watercourses;
e FErosion Hazards; and
o Flooding Hazards.

The extent of the various constraints has been determined based on a combination of site-specific
assessments (Section 4.1), and application of the appropriate policies (Section 2).

Notably, a small section of the proposed road off Millcroft Park Drive in Area A is located within a portion
of the 7.5 m setback to the meander belt. The purpose of the setback, also referred to as an erosion
access allowance®, is to allow for emergency and construction access to erosion prone areas.
Accordingly, having a small portion of a road within the erosion setback meets the intent of the MNR’s
technical guide River and Stream Systems: Erosion Hazard Limits (2002) and CH policies as the road
does not impede access to the meander belt.

Table 22. Summary of Physical Constraints to Development — Area A

Category Constraints to Development

Area A includes Appleby Creek which is considered a minor watercourse system by CH and
represents a constraint to development. The reinstated channel proposed as part of the
works associated with the separate PTTW process has been included as a constraint.

Generally, no development or site alteration is permitted within a watercourse; although
crossings of watercourses and realignments of watercourses may be permitted provided a
study is completed to address environmental impacts and the necessary permits are
obtained from CH, DFO and/or MNRF.

Watercourses
Appleby Creek represents less of a constraint than intact, natural watercourses because it
is a minor system with very limited natural heritage functions. As part of the PTTW process
it is proposed for reinstatement as part of the removal of the online pond. Through that
process, its hydrologic and ecological functions will be maintained and/or enhanced.

Where a watercourse provides fish habitat, development buffers of 15 m are required for
warmwater fisheries by CH. Within the subject property, Appleby Creek is considered a
warmwater watercourse and a 15 m buffer has been applied to either side of the channel.

4 per CH’s Policies and Guidelines for the Administration of Ontario Regulation 162/06 and Land Use Planning Policy
Document (2011), access and egress means “methods or procedures to ensure safe vehicular and pedestrian movement,
and access for the maintenance and repair of protection works, during times of flooding hazards, erosion hazards and/or
other water-related hazards.”
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Category

Constraints to Development

Meander Belt

For unconfined watercourses, the meander belt represents a component of the watercourse
hazard limit, a zone in which development is generally not permitted by CH. In some cases,
development is permitted within the e7.5 m erosion setback provided there is no alternative
and the development does not impede access to the erosion hazard. In the case of Appleby
Creek (Area A), it is Beacon’s understanding that the floodplain cut and fill proposed by
Urbantech will result in the creation of a confined valley system post-development. Based
on this understanding, meander belt limits are not identified in the determination of
development constraints associated with Reaches AC-1 and AC-2 of Appleby Creek. As
applicable, geotechnical erosion hazard considerations will apply. CH also regulates 7.5 m
from the limit of the erosion hazard.

Floodplain
Hazard

The existing floodplain for Appleby Creek (as illustrated in Figure 9b) is defined by
Urbantech Consulting’s update to CH’s (HEC-RAS) hydraulic model, which was further
refined by Urbantech Consulting for the EER based on the proposed cut and fill as well as
removal of the online pond and reconfiguration of Appleby Creek (see Section 4.1.7).
Urbantech’s proposed floodplain is shown as a development constraint (Figure 9c).

A full range of return period flood events (2 to 100 year and Regional) have been modeled
to calculate the water levels for different storm events and to design the SWM measures.
The Regional Storm flood plain is identified as the regulatory flood plain in this study. This
represents a constraint in so far as for any proposed alteration of existing flood plains, the
stage-storage discharge must be preserved, and the existing riparian storage is to be
maintained or exceeded under proposed conditions for all return period events. New
development is generally not permitted within the Regional Storm flood plain, although some
exceptions do apply in CH’s regulatory policies. As with the erosion hazard, a 7.5 m
regulatory allowance adjacent to the flood plain is also applied by CH.

Table 23. Summary of Physical Constraints to Development - Area D

Category

Constraints to Development

Watercourses

Area D is adjacent to Sheldon Creek which is considered a minor watercourse system by
CH and represents a constraint to development.

Generally, no development or site alteration is permitted within a watercourse; although
crossings of watercourses and realignments of watercourses may be permitted provided a
study is completed to address environmental impacts and the necessary permits are
obtained from CH, DFO and/or MNRF.

Sheldon Creek represents less of a constraint than intact, natural watercourses because it
is a minor system with very limited natural heritage functions. No alterations to the
watercourse or online pond are proposed part of the proposed development.

Where a watercourse provides fish habitat, development buffers of 15 m are required for
warmwater fisheries by CH. Within the subject property, Sheldon Creek is considered a
warmwater watercourse and a 15 m buffer has been applied to either side of the channel.

The nearest proposed residential development is approx. 40 m from Sheldon Creek.

Meander Belt

A meander belt assessment was completed for the portions of Sheldon Creek that are within
the Study Area and adjacent to Area D (reach SC-1). The assessment recommended a
meander belt dimension of 25 m for Sheldon Creek Reach SC-1. For unconfined
watercourses, the meander belt represents a component of the watercourse hazard limit, a
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Category Constraints to Development

zone in which development is generally not permitted by CH. CH also regulates 7.5m from
the limit of the erosion hazard.

The existing flood plain for Sheldon Creek is defined by Urbantech Consulting’s update to
CH’s (HEC-RAS) hydraulic model.

A full range of return period flood events (2 to 100 year and Regional) have been modeled
to calculate the water levels for different storm events and to design the SWM measures.
Flood Plain The Regional Storm flood plain is identified as the regulatory flood plain in this study. This

Hazard represents a constraint in so far as for any proposed alteration of existing flood plains, the
stage-storage discharge must be preserved, and the existing riparian storage is to be
maintained or exceeded under proposed conditions for all return period events. New
development is generally not permitted within the Regional Storm flood plain however, some
exceptions do apply in CH’s regulatory policies. CH also regulates 7.5 m adjacent to the
flooding hazard.

8.2 Natural Heritage Constraints to Development

Natural heritage constraints associated with the Study Area (primarily within the subject property) are
related to protected features and related buffers and setbacks and are included in the RNHS. The extent
of the various constraints has been determined based on a combination of site-specific assessments
(Section 4), and application of the appropriate policies (Section 2).

A summary of the RNHS components and the extent to which they constrain future development on
the subject property is provided in Table 24.

Table 24. Summary of Natural Heritage Constraints to Development

Category Constraints to Development

S. 118.2(a) of the ROP (2018) prohibits development and site alteration within fish habitat
except in accordance with applicable Federal legislation or regulations.

The portion of Appleby Creek and Sheldon Creek, including the online ponds, are considered
warmwater fish habitat.

The ROP (2018) does not prescribe buffers for fish habitat, however CH (2016a) requires a
15 m buffer on either side of Appleby Creek and Sheldon Creek. This buffer has been applied
to the watercourses within the subject property, the online pond on Sheldon Creek and the
proposed reinstated channel on Appleby Creek.

Fish Habitat

As the online pond on Appleby Creek is proposed to be taken offline as part of the PTTW
process and redeveloped as a SWM pond that will continue to be used for irrigation purposes,
for the purpose of this report the pond has not been included as fish habitat.

In addition, stormwater runoff from the development will need to be controlled to comply with
the requirements specified by MECP.

S. 118.2(b) of the ROP (2018) prohibits development and site alteration within wetlands not
Other considered to be significant at the provincial or regional level unless it has been
Wetlands demonstrated that there will be no negative impacts on the features or their ecological
functions.
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Category Constraints to Development

One riparian wetland (ELC Polygon 2) and several small wetlands dominated by exotic
species (ELC Polygons 6 and 7) are present within the subject property. The wetlands are
under 2 ha in size and are not considered significant at the provincial or regional level.
Furthermore, wetlands in the hydro corridor south of the maintenance yard (i.e. ELC
Polygons 6a and 7) do not meet the definition of wetland per applicable ROP, City OP and
CH policies due to the lack of hydric soils, and are thus not eligible for inclusion in the RNHS
nor are they subject to Ontario Regulation 162/06.

As detailed in Section 5.2.2, there are two small wetlands associated with a ditch on the
western side of Area E. In the opinion of Beacon, these wetlands should be removed as part
of the proposed rehabilitation of the ditch feature, as the wetlands are dominated by exotic
invasive species and represent low ecological function that can be improved through
implementation of the proposed rehabilitation.

The ROP (2018) does not prescribe buffers for wetlands, however CH requires a 15 m buffer
from wetlands less than 2 ha in size provided the wetland is not Provincially Significant and
it can be demonstrated through a site-specific impact assessment that there will be no
negative impact to the wetland); otherwise, a minimum 30 m buffer is applicable
(Conservation Halton 2016a). This 15 m buffer has been applied to ELC Polygon 2 (Area A)
and wetlands in the greater Study Area adjacent to Areas A, D and E. It is expected that two
small wetlands associated with the ditch in Area E (i.e. ELC Polygons 6¢ and 6d) will be
replicated at a minimum ratio of 1:1 through the design of the enhanced swale at the same
location.

9. Implementation Plans

The following sections outline how the management plans critical to meeting the requirements of the
EER and to achieving no negative impact with respect to the RNHS will be implemented. These Plans
identify how the proposed RNHS will be enhanced both within and outside of Key Features, how tree
retention and removals outside of the RNHS is to be addressed and how erosion / sediment is to be
addressed as part of construction. The framework for comprehensive environmental monitoring to
ensure that (among other parameters) water quality, quantity and erosion control targets are being met
will be developed at a later date in consultation with the agencies following their review of the initial
submission, though a suggested water quality monitoring plan is presented below.

The following plans are summarized below:

Conceptual Restoration and Enhancement Plan (Section 9.1);
Tree Preservation Plan (Section 9.2);

Erosion and Sediment Control Plan (Section 9.3); and

Water Quality Monitoring (Section 9.4).
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9.1 Conceptual Restoration and Enhancement Plan

Enhancements within the subject property consist of taking the online pond in Area A offline through a
separate PTTW process. These works include reinstatement of the channel immediately adjacent to
the pond and removal of the weir at Upper Middle Road. These works represent an enhancement of
water quality and fish habitat, including allowance of fish movement upstream and downstream of Upper
Middle Road.

Furthermore, NAK Design Strategies has developed conceptual planting plans for Areas A - E. These
plans will see an increase in urban forest canopy cover and species diversity within the subject property,
as well as enhancement of habitats for urban-adapted wildlife within the subject property. For the
detailed landscape design, in consultation with Beacon tree species selection shall reflect, to the extent
feasible, species expected to survive past the year 2040 under a climate change scenario reflecting a
Representative Concentration Pathway (RCP) of 8.5. Opportunities to provide wildlife habitat for
species known or expected to occur within the Study Area will also be explored.

9.2 Tree Preservation Plan

As detailed in the Arborist Report prepared by Beacon (2020), a total of 204 trees measuring at least
10 cm DBH representing 35.4% of all trees inventoried on the subject property and adjacent public
lands will be protected and subject to the City of Burlington’s and CH’s tree protection guidelines. Tree
preservation measures follow standard arboricultural practices and include the use of tree protection
fencing.

Trees within private residential rear yards adjacent to the subject property will not be subject to root
impacts and are not proposed for removal, as the proposed grading plan meets existing grades at the
outer edge of the proposed 6 m wide landscape buffer located between the proposed development and
the rear yards of existing residential properties. Furthermore, most of the extant trees within the
proposed landscape buffer that are in good condition will be preserved; some trees on the outer edge
of the 6 m landscape buffer may require removal due to grading impacts.

The Arborist Report, which includes a Tree Inventory and Protection Plan, is provided under separate
cover.

9.3 Erosion and Sediment Control Plan

Erosion and Sediment Control (E&SC) will be implemented for all construction activities including those
related to taking the pond in Area A offline (as part of the separate PTTW process), topsoil stripping,
foundation excavation and stockpiling of materials. Per Section 8 of the FSR (Urbantech 2020):

The erosion and sediment control plan for the site servicing program of the subject lands
will be designed, approved, and implemented in conformance with the City of Burlington,
CH and MECP recommendations.

Recognizing that erosion and sediment control is a dynamic process, a detailed set of
staging plans / construction sequencing will be required for the various stages of creek
work, earthworks, servicing, site plan construction, and stabilization, coupled with the
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proposed development phasing. Each parcel [Area] may require unique E&SC
measures. The E&SC plans will be prepared by a qualified professional (i.e., CISEC,
CPESC or an approved equivalent).

9.4 Water Quality Monitoring

Water quality monitoring stations are proposed upstream and downstream of the proposed
reinstatement of Appleby Creek (Area A) associated with the separate PTTW process for a period of
two years after construction. The purpose of the monitoring is to quantify efficacy of water quality
improvement measures resulting from the removal of the online pond and proposed SWM measures.
The locations of the proposed monitoring stations are shown in Figure 10.

Monitoring parameters will include the following:

¢ Qil and grease;
e Total phosphorous;
e Anions (nitrate, nitrite, phosphate,

chloride);
Ammonia;

Conductivity;
Total Solids;

BODs;

Total Kjeldahl Nitrogen (TKN);

Total suspended solids (TSS);

pH/alkalinity;
Salinity;

Fecal coliforms;
Total coliforms;
PAH; and

Dissolved oxygen;

Metals (including Al, Sb, As, Ba, Be, B,

Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo,

10. Policy Conformity

Ni, P, K, Se, Si, Ag, Na, Sr, Tl, Sn, Ti, W,
U, V, Zn and Zr).

The following table (Table 25) presents an assessment of the proposal’s compliance with applicable

Acts and policies.

Table 25. Policy Compliance Assessment

APPLICABLE
POLICY / RELEVANT STUDY FINDINGS AND RECOMMENDATIONS COMPLIANCE
LEGISLATION
Federal Fisheries Appleby Creek and Sheldon Creek tributaries and their Yes

Act (1985) and
Fisheries
Protection Policy
Statement (2013)

respective online ponds likely support direct fish habitat. All
direct fish habitat will be protected within the refined RNHS, and
be improved post-development, except for the online pond on
Appleby Creek, which is being dealt with separately under a
PTTW application. Potential indirect impacts to fish habitat will
be mitigated by implementing a range of measures, including,
but not limited to:

e Improved water quality through LID measures and oil

and grit separators;
e riparian buffers of 15 m;
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APPLICABLE
POLICY / RELEVANT STUDY FINDINGS AND RECOMMENDATIONS COMPLIANCE
LEGISLATION
e naturalization of riparian buffers; and
e vegetation management to improve riparian habitat
conditions.
Species at Risk Act | The Study Area does not support any federally listed Yes
(2002) threatened or endangered species. Therefore, SARA
regulations only apply to migratory birds in the Study Area as
per the Migratory Birds Convention Act.
Endangered Endangered and Threatened species were not recorded within N/A

Species Act (2007)

or adjacent to the Study Area; as such Endangered Species Act
policies do not apply to the Study Area.

Provincial Policy

Fish habitat is the only significant natural heritage feature

See text above re:

Statement (2020) identified on the subject property. See text above re: Federal | Federal Fisheries Act.
Section 2.1 — Fisheries Act.
Natural Heritage
Provincial Policy The proposed development includes improvements to water Yes
Statement (2020) quality through implementation of LIDs and enhanced SWM as
Section 2.2 - Water | well as improvements to Appleby Creek.
Provincial Policy With the exception of fill placement within Area A, development Yes
Statement (2020) is proposed outside of flooding and erosion hazard lands. The
Section 2.3 - FSR has demonstrated that the fill placement will result in no
Natural Hazards negative impacts to the flooding hazards and, as such, is
consistent with PPS policy.
Halton Region The EER has demonstrated that the ecological form and Yes
Official Plan (2018) | function of Key Features and components of the RNHS (i.e. fish
— RNHS habitat, other wetlands and watercourses) will be enhanced.
Mitigation measures outlined in the EER ensure that potential
negative impacts are avoided or mitigated.
Halton Region The EER has demonstrated that the watercourse enhancement Yes

Official Plan (2018)
— Environmental
Quality

proposed as part of the PTTW process will result in an
improvement to fish habitat within Appleby Creek.

Furthermore, existing trees will be integrated into the proposed
development to the extent feasible. Tree losses will be offset
through streetscaping and plantings associated with LID
measures and the SWM pond, trails as well as ecological and
landscape buffers, resulting in an overall increase to the Urban
Forest canopy and species diversity on the subject property.

City of Burlington
Official Plan (2017
consolidation) —
Natural Heritage

This EER has demonstrated that there will be no negative
impacts to the ecological form or functions of fish habitat within
and adjacent to the subject property. The proposed channel
reinstatement/restoration as part of the PTTW process and
SWM plan result in a net improvement to fish habitat in Appleby
Creek. Furthermore, the proposed development has been
directed away from hazard lands with the minor exception of a
pedestrian crossing. The location of the proposed pedestrian
crossing of Appleby Creek will need to be reviewed by the City
of Burlington and CH. See “Conservation Halton Regulations”,
below.

In process — review of
proposed channel
reinstatement and

SWM plan by the City

of Burlington and CH
will occur following

submission of the OPA
and ZBA.
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APPLICABLE
POLICY / RELEVANT STUDY FINDINGS AND RECOMMENDATIONS COMPLIANCE
LEGISLATION
Compliance with s.6.4 requires that works near Appleby Creek
be reviewed by the City of Burlington and CH.
City of Burlington This EER includes all the requirements of an Environmental Yes
Official Plan (2017 | Evaluation, including the identification of buffers and setbacks,
consolidation) — as well as the requirements of the Region’s EIA.
Environmental
Evaluation
City of Burlington The EER has demonstrated that the proposed Development Yes
Official Plan (2017 | Plan is compatible with existing significant natural features (i.e.
consolidation) — fish habitat), utilizes LID measures to the extent feasible and
Sustainable Design | provides opportunities for active transportation via the
and Compatibility proposed trail system. While opportunities for tree preservation
will be revisited at a subsequent design stage, it is anticipated
that existing trees will be integrated into the proposed lot fabric
and ftrail areas to the extent feasible. Furthermore, it is
proposed that more trees than currently exist on site will be
planted, resulting in an increase in species diversity and the
City’s Urban Forest Canopy.
City of Burlington The SWM Plan (Urbantech Consulting 2020) includes a suite of Yes

Official Plan (2017
consolidation) —
Stormwater
Management

SWM approaches, including LID measures as well as
traditional end-of-pipe SWM (associated with the PTTW). The
SWM Plan has demonstrated that flooding has been managed
to avoid risk to life and property as well as to maintain and
enhance fish habitat.

Conservation
Halton Regulations
(Ontario Reg.
162/06) and related
policies.

The subject property includes a watercourse, wetlands, and
hazard lands (i.e., floodplains, meanderbelt), all subjectto CH'’s
regulations.

The EER has confirmed all features that would be subject to
CH’s regulations, and the proposed development plan protects
all regulated features and their functions within the RNHS with
appropriate setbacks and buffers, as well as other measures
(with the exception of wetland ELC Polygons 6b and 6¢, which
are recommended for removal).

Some elements of the development, such as the proposed
floodplain cut and fill (Area A), and SWM outfall (Area D) will
require permits from CH. Appropriate mitigation measures have
been identified and will need to be implemented to mitigate
potential impacts to regulated features.

Yes — agency
consultation has
occurred.

In process — Permit
applications associated
with the works in Area
A related to the PTTW
have been submitted to

CH and is separate
from the work proposed

as part of the
residential
development; obtaining
permits related to the
residential development
will be a condition of
approval
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11. Conclusions

This EER has been prepared in support of a site-specific development application for the subject
property on behalf of the Millcroft Greens Corporation in support of an Official Plan Amendment, Zoning
By-Law Amendment and Plan of Condominium.

The information presented in this report is comprehensive and based on available background studies,
site-specific field assessments and analyses completed to date. It integrates the findings of companion
technical studies prepared by members of the multi-disciplinary Project Team and is intended to be
read in conjunction with the FSR (Urbantech 2020) and other technical studies.

In summary, this EER has:

1. Provided a comprehensive summary of federal, provincial, regional, conservation authority
and municipal environmental regulations and policies that govern land use planning and
development within the Study Area;

2. Updated the existing knowledge base of biophysical resources and ecological functions
within the Study Area by consolidating available background information and supplementing
it with more detailed information and analyses from site-specific technical studies;

3. Identified the relative significance and sensitivities of natural heritage features and areas
within the Study Area according to applicable policies and regulations;

4. ldentified biophysical constraints to development based on consideration of physical
constraints (utilities/infrastructure), natural heritage constraints (i.e., RNHS), and natural
hazard constraints (i.e. flooding and erosion);

5. Identified opportunities for improvement/restoration/enhancement of Key Features of the
RNHS;

6. Identified and refined the boundaries of the RNHS by identifying Key Features,
enhancements to Key Features, Buffers and other components of the RNHS;

7. Recommended limits of development for use in the developing the proposed Development
Plan;

8. Described the proposed Development Plan;

9. Described all components of the proposed development (grading, servicing, stormwater,
trails, etc.);

10. Assessed and evaluated the potential impacts of these changes on the refined RNHS;

11. Recommended measures for avoiding and/or mitigating potential impacts;

12. Summarized development implementation plans, including those related to restoration, tree
protection and sediment and erosion control;

13. Included a commitment to developing a framework for an Environmental Monitoring Plan in
consultation with the agencies; and

14. Assessed compliance of the proposed development with applicable environmental
legislation, policies and regulations.

Both the EER and the proposed Development Plan were developed with input from the Project Study
Team. One of the principal design objectives for the Development Plan was to achieve environmental
protection and to integrate the development into the surrounding landscape in a manner that is
environmentally sensitive. Such an approach was necessary to satisfy the various regulatory
requirements for protection of fish habitat and the Region’s NHS policies.
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To satisfy the various environmental protection requirements, it was necessary for the design to be
limited to those lands that are part of the former golf course and situated outside the boundaries of the
proposed RNHS. By limiting development to areas outside the RNHS, direct impacts have been largely
avoided. As a consequence, the impact assessment presented in the EER is focused primarily on
mitigating potential indirect impacts and reduced levels of risk.

The refined RNHS encompasses all sensitive and significant natural heritage resources associated with
the subject property. Additionally, there are a number of enhancements proposed to the refined RNHS
that will result in improvements to the ecological form and function of Appleby Creek, habitat
improvements for fish and accommodation of a publicly accessible trail system through naturalized
buffer and enhancement areas.

Furthermore, within Area A, modifications to the Regional Storm flood plain are proposed in order to
create additional development area. CH’s Policies and Guidelines for the Administration of Ontario
Regulation 162/06 and Land Use Planning Policy Document (Conservation Halton 2016a) provides for
consideration of such flood plain alterations. Specifically, Policy 3.19.1 states:

Major flood plain alterations (including placement of fill to create, or enlarge, a building
lot) and major watercourse alterations (including enclosures and diversions from one
watershed to another) are generally not permitted. Such alterations may be considered
where justification is provided through a subwatershed study, an Environmental
Assessment or similar comprehensive study and are subject to conformity with municipal
planning documents. The applicable study or assessment must be current (generally
within 5 years) and must be supported by Conservation Halton.

The term ‘comprehensive study’ as used in Policy 3.19.1 is defined in CH’s policy document as follows:

Means a detailed study that fully assesses existing conditions and the potential impacts
of proposed development with respect to, at a minimum, hydrology, hydraulics,
hydrogeology, fluvial processes, erosion, slope stability and the natural environment
(including, but not limited to, ecological functions).

The contents of the FSR, hydrogeology study and EER fulfill the requirements as outlined above in the
definition of ‘comprehensive study’ however, CH staff have advised that, in addition to the requirements
as outlined in the definition of ‘comprehensive study’ the Authority will also require demonstration that
the proposed alteration is not only to facilitate more developable land but that it also provides additional
upstream/downstream benefits and that it is in the public interest. While the Study Team does not agree
that such a demonstration is required, based on the contents of Policy 3.19.1 or the definition of
‘comprehensive study’, in order to advance discussions with CH as it relates to a future Permit
application pursuant to Ontario Regulation 162/06, a separate summary report will be submitted, upon
receipt of comments on the FSR, EER and hydrogeology report, that summarizes the anticipated
benefits as a result of the proposed development.

In conclusion, it is the opinion of Beacon and the Study Team that:

a) The proposed development will not negatively affect the refined RNHS provided that the
recommended mitigation measures specified in this report (and in the companion technical
studies) are appropriately implemented; and

b) The proposed development is in compliance with applicable environmental protection and
planning policies at the federal, provincial, regional, Conservation Authority and municipal
levels.
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GUIDING SOLUTIONS IN THE NATURAL ENVIRONMENT

July 9, 2020 BEL 216081.2

Mr. Kyle Plas

Senior Planner

City of Burlington

Community Planning

426 Brant Street, PO Box 5013
Burlington, ON L7R 3Z6

Re: Proposed Terms of Reference for Scoped Environmental Evaluation Report
Millcroft Golf Club, City of Burlington, Regional Municipality of Halton

Dear Mr. Plas,

On behalf of Argo (Millcroft) Developments Limited (the applicant), Beacon Environmental Limited
(Beacon) has prepared the following Terms of Reference (TOR) for a Scoped Environmental Evaluation
Report (EER) in support of a residential redevelopment proposal for portions of the Millcroft Golf Club
property located at 2155 Country Club Drive, in the City of Burlington (Figure 1). This TOR was
developed in consultation with Halton Region, the City of Burlington, and Conservation Halton.

The golf course is currently designated as Major Parks and Open Space. To facilitate the proposed
redevelopment, portions of the golf course will need to be designated to Residential. The proposed
redevelopment will be limited to existing golf course holes #1, #6, #7, #16 as well as the operations and
maintenance yard north of hole #12 (herein referred to as the subject property). The total area of the
proposed redevelopment is 13.40 hectares. For ease of reference, these redevelopment areas have
been ascribed the alphabetical identifiers A - E (Figure 1). The remaining golf holes will be redesigned
to allow for continued operation of the Millcroft Golf Club and are not the subject of this EER.

An EER is one of the studies required in support the Application for Official Plan Amendment. An EER
is considered equivalent to Regional Environmental Impact Assessments (EIA). The purpose of an EER
is to demonstrate that the proposed redevelopment will not negatively impact the natural environment.

Section 2.5 of City of Burlington Official Plan outlines policies relating to when an EER is required and
how it must be prepared. For this application, the need for an EER was triggered by the proximity of the
redevelopment to lands that are regulated by Conservation Halton, including Appleby Creek and
Sheldon Creek and their associated floodplains (ref. Appendix H-24 of the City of Burlington OP).
Appleby Creek flanks the western boundary of the subject property and flows into a large dug online
pond at the corner of Country Club Drive and Upper Middle Road (Area A). Sheldon Creek flanks the
eastern boundary of the subject property (Area D) and flows through a series of dug ponds, including a
large pond at the rail line overpass of Appleby Line near Millcroft Park.

MARKHAM BRACEBRIDGE GUELPH PETERBOROUGH BARRIE

80 Main Street North 126 Kimberley Avenue 373 Woolwich Street 305 Reid Street 6 Cumberland Street
Markham, ON L3P 1X5 Bracebridge, ON P1L 129 Guelph, ON N1H 3W4 Peterborough, ON K9J 3R2 Barrie, ON L4N 2P4
T) 905.201.7622< F) 905.201.0639 T) 705.645.1050 T) 519.826.0419 T) 705.243.7251 T) 705.999.4935
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Policy 2.5g requires that the Applicant prepare Terms of Reference for the EER outlining the scope of
the study. The EER will be prepared in accordance with the Region’s Environmental Impact Assessment
Guidelines. Given the predominantly anthropogenic conditions of the subject property and urbanized
nature of the surrounding lands, it is our opinion that the EER can be scoped accordingly.

A description of the proposed approach is outlined in the subsections below.
It should be noted that core components of the field program were completed in 2018 and 2019, with

supplementary investigations occurring in early 2020.

Background Review

All available background information relating to natural heritage resources on the subject property and
adjacent lands will be reviewed. Resources to be consulted will include:

Natural Heritage Information Centre (NHIC) Databases;

Ministry of Environment, Conservation and Parks (MECP) Species at Risk (SAR) Screening;
Ontario Nature Reptile and Amphibian Atlas;

Atlas of the Mammals of Ontario;

Ontario Butterfly Atlas;

eBird/Bird Studies Canada databases;

Conservation Halton — Biological Records; and

Other relevant databases.

Policy Framework

Key environmental protection legislation, policies and regulations relating to the subject property and
proposed development will be reviewed to establish the policy framework for evaluation through the
EER. This will include the following:

Provincial Policy Statement;

A Place to Grow: Growth Plan for the Greater Golden Horseshoe;
Halton Region Official Plan;

City of Burlington Official Plan (in force);

Conservation Halton Policies and Regulations;

Endangered Species Act,

Species at Risk Act;

Fisheries Act; and

Migratory Birds Convention Act.
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Characterization of the Biophysical Environment

Aquatic and terrestrial resources on the subject property will be characterized based on the findings of
the following ecological surveys:

o Breeding amphibian surveys in accordance with Marsh Monitoring Program (three surveys);
o Breeding bird surveys in accordance with Ontario Breeding Bird Atlas (two surveys);

¢ Reptile surveys (incidental by flipping cover objects and visual incidental surveys for basking
snakes and turtles);

Incidental observations of fauna;

Vegetation Community Surveys (Ecological Land Classification protocol);

Floristic surveys (summer, area search methodology);

Review of wetland boundaries and, if applicable, a feature staking exercise with CH;
Aquatic habitat and temperature assessment (Section 4 Module 4 of the Ontario Stream
Assessment Protocol); and,

e Fish community sampling (electrofishing).

The terrestrial ecological resources of lands within 120 m from the subject property will be characterized
using available background information and, where applicable, the results of the studies listed above.
Characterization of aquatic communities will rely on fish sampling records available from CH at the
nearest stations upstream and downstream of the subject property. The methodologies of the
characterization work will be detailed in the EER. Field sheets and this TOR will be appended to the
report.

To further characterize the biophysical environment, information from other technical studies will be
reviewed and key findings will be integrated into the EER. Technical studies to be reviewed will include
a) arborist report, b) landscaping plans, c) functional servicing and stormwater management report, d)
geomorphic assessment, e) hydrogeological investigation, f) site grading, g) erosion and sediment
control plans, and other relevant reports and plans including water quality monitoring upstream and
downstream of the proposed works on Appleby Creek (Area A). The results of feature staking exercises
with the agencies (e.g. CH) will be included, as applicable.

Assessment of Significance and Sensitivities

Beacon will review the ecological data collected through the characterization work to determine the
significance and sensitivity of the natural heritage resources on the subject property. The significance
of features will be evaluated using provincial and municipal criteria for the various natural heritage
elements outlined in the provincial policy, regional and local official plans, and conservation authority
policies, including an assessment for Significant Wildlife Habitat' and the characterization of the form
and function of any mapped and unmapped Key Features, Linkages, Buffers, and Enhancement Areas
within the study area that are part of the Regional Natural Heritage System (RNHS). Beacon will rely
upon current species status lists to determine the significance of species observed. The EER will
provide a summary of the significance of documented natural heritage resources and areas.

' Including identification of potential nesting and hibernation habitat available to turtles based on data collected during
biophysical surveys.

Page 3



July 9, 2020

Constraints and Opportunities

An analysis will be undertaken to identify constraints to development as well as opportunities to enhance
the natural environment. The constraint analysis will include an evaluation of individual feature
sensitivities to the effects of future land use change and development. This information will be used to
establish development limits and guide design.

Included in the EER shall be a figure illustrating constraints to development based on the results of a
biophysical analysis and hazard analysis, which will establish the boundary of the RNHS. The figure
will identify other areas for protection and restoration including all Buffers, Linkages, and
Enhancements, as applicable.

The EER will include supporting information to demonstrate whether the features within and south of
Area E would meet the Conservation Authorities Act definition of a wetland and whether the feature
would be considered part of the RNHS.

Opportunities for enhancements to the existing natural environment will also be identified, where

feasible. Opportunities to be considered will include measures to improve and enhance water quality
and aquatic habitat.

Development Proposal

The EER will include a description of the proposed development including a summary of the following:

Statement of purpose/rationale for development;
Development plan (including proposed lot lines);
Grading and servicing plans;

Stormwater management plan;

A description of development related activities; and
Development schedule/timeline.

Impact Assessment and Mitigation

This EER will include an assessment of potential development-related impacts to existing natural
heritage features and their ecological functions. Potential impacts associated with the proposed
development will be assessed by evaluating the effects of various development-related activities,
(including the creation of lot lines) on the physical resources, biological resources and social resources,
including natural heritage resources, hydrogeology, hydrology, and geomorphology. Impacts related to
site preparation and development will be assessed and described in terms of their short and long-term
effects on the biophysical environment.

The EER will include recommendations for a range of mitigation measures that can be used to avoid or
reduce development-related impacts to natural heritage features and ecological functions on the subject
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property and, where applicable, adjacent lands, including recommended buffers and setbacks, timing
restrictions, placement of lot lines, stormwater management, water balance, erosion and sediment
control measures, as well as specific management strategies and monitoring programs.

The net or residual effect, once mitigation measures are applied, will be determined and noted as
negative, neutral or positive. Rationale for the assessment will be provided. The EER will demonstrate
that the proposed development and site alteration will result in no negative impacts to the portion of the
RNHS adjacent to the development as required in Section 118(3) of the Regional Official Plan and
based on the systems approach outlined Section 118(2).

Monitoring

Based on the findings of the EER, a monitoring program may be recommended to monitor the
effectiveness of various mitigation and environmental management strategies identified in the EER (i.e.
buffers, LIDs, etc.). The need for such a program will be discussed with the City and Conservation
Halton.

Water quality monitoring associated with the proposed works on Appleby Creek in Area A has been
requested by CH. Sampling methods and baseline / pre-development conditions as well as
recommendations for further water quality monitoring will be included in the EER. Draft water quality
monitoring stations, located upstream and downstream of the proposed works on Appleby Creek, are
shown in Figure 2.

Upon request, Beacon and key members of the proponent’s consultant team can accommodate a
meeting and/or, if safe to do so, a site visit with the City and other agency staff.

Should you have any questions, please do not hesitate to contact Ken Ursic at (519) 826-0419 x23.

Prepared by: Reviewed by:

Beacon Environmental Beacon Environmental
Shelley Gorenc, M.Sc., P.Geo. Ken Ursic

Senior Fluvial Geomorphologist Senior Ecologist
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Appendix B

Historical Assessment of Geomorphic
Conditions in Appleby Creek



Appendix B - Historic Aerial Imagery

Coverage: Spring 1972 Source: Northway Photomap/Remote Sensing
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from Background Review
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Summary of Species Records Obtained from Background Review

Appendix C

Common Name Latin Name COSEWIC (a) COSSARO (b) S-Rank (c) Halton NAI (d) Assessment of Presence in Study Area Sources (e)
AMPHIBIANS
American Toad Bufo americanus americanus Not P_resen_t ip Area A; Possible within the Study Area of Area D; 16
S5 HC Possible within Area E ’
Tetraploid Gray Treefrog Hyla versicolor S5 HC Habitat Not Present 1,6
Western Chorus Frog Pseudacris triseriata THR S3 H? Habitat Not Present 1,6
Spring Peeper Pseudacris crucifer crucifer S5 HC Habitat Not Present 1,6
Green Frog Rana clamitans S5 HC Present in Area A; Possible within the Study Area of Area D 1,6
Northern Leopard Frog Rana pipiens Not Rreseqt i|_'1 Area A; Possible within the Study Area of Area D; 1.6
S5 HC Possible within Area E
Wood Frog Rana sylvatica S5 HC Habitat Not Present 1,6
Jefferson Salamander Abystoma jeffersonianum END END S2 HU Habitat Not Present 6
Blue-spotted Salamander Ambystoma laterale sS4 HR Habitat Not Present 6
Yellow (Spotted) Salamander Ambystoma maculatum sS4 HU Habitat Not Present 6
Redback Salamander Plethodon cinereus S5 HU Habitat Not Present 6
Mudpuppy Necturus maculosus S4 HR Habitat Not Present 6
Red-spotted Newt Notophtalmus viridescens viridescens S5 HC Habitat Not Present 6
BIRDS
Red-necked Grebe Podiceps grisegena S3B,S4N HU Not Present 1,2
Green Heron Butorides virescens S4 HU Present in Area A 1,3
Trumpeter Swan Cygnus buccinator S4 N/A Not Present 1,3
Canada Goose Branta canadensis S5 N/A Present in Area A 1,2,3
Wood Duck Aix sponsa S5 N/A Not Present 1,3
American Black Duck Anas rubripes sS4 HU Not Present 1,3
Mallard Anas platyrhynchos S5 N/A Present in Area A 1,2,3
Turkey Vulture Cathartes aura S5 N/A Not Present 1,3
Northern Harrier Circus cyaneus S4 HU Not Present 1,3
Sharp-shinned Hawk Accipiter striatus S5 HU Not Present 1,3
Cooper's Hawk Accipiter cooperi S4 HU Not Present 1,3
Red-tailed Hawk Buteo jamaicensis S5 N/A Not Present 1,2,3
American Kestrel Falco sparverius S4 N/A Not Present 1,2,3
Wild Turkey Meleagris gallopavo S5 HU Not Present 1,3
Ruffed Grouse Bonasa umbellus S4 N/A Not Present 1,3
Virginia Rail Rallus limicola S5 N/A Not Present 1,3
Sora Porzana carolina S4 HU Not Present 1,3
Killdeer Charadrius vociferus S5 N/A Not Present 1,3
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Common Name Latin Name COSEWIC (a) COSSARO (b) S-Rank (c) Halton NAI (d) Assessment of Presence in Study Area Sources (e)
Spotted Sandpiper Actitis macularia S5 N/A Not Present 1,3
American Woodcock Scolopax minor S4 N/A Not Present 1,3
Rock Pigeon Columba livia SNA N/A Not Present 1,3
Mourning Dove Zenaida macroura S5 N/A Present in Area A 1,3
Black-billed Cuckoo Coccyzus erythropthalmus S5 HU Not Present 1,3
Yellow-billed Cuckoo Coccyzus americanus S4 HR Not Present 1,3
Great Horned Owl Bubo virginianus S4 N/A Not Present 1,3
Eastern Screech-Owl Megascops asio S4 N/A Not Present 1,3
Long-eared Owl Asio otus S4 HR Not Present 1,3
Chimney Swift Chaetura pelagica THR THR S4 HU Not Present 1,3
Ruby-throated Hummingbird Archilochus colubris S5 N/A Not Present 1,3
Belted Kingfisher Ceryle alcyon S4 N/A Not Present 1,3
Red-bellied Woodpecker Melanerpes carolinus S4 HU Not Present 1,3
Downy Woodpecker Dryobates pubescens S5 N/A Not Present 1,3
Hairy Woodpecker Dryobates villosus S5 N/A Not Present 1,3
Northern Flicker Colaptes auratus S4 N/A Present in Area A 1,3
Pileated Woodpecker Dryocopus pileatus S5 HU Not Present 1,3
Eastern Wood-Pewee Contopus virens SC SC S4 N/A Not Present 1,3
Alder Flycatcher Empidonax alnorum S5 N/A Not Present 1,3
Willow Flycatcher Empidonax traillii S5 HU Not Present 1,3
Least Flycatcher Empidonax minimus S4 HU Not Present 1,3
Eastern Phoebe Sayornis phoebe S5 N/A Not Present 1,3
Great Crested Flycatcher Myiarchus crinitus S4 N/A Not Present 1,3
Eastern Kingbird Tyrannus tyrannus S4 N/A Not Present 1,3
Horned Lark Eremophila alpestris S5 HU Not Present 1,2,3
Purple Martin Progne subis S3B,S4N HU Not Present 1,3
Tree Swallow Tachycineta bicolor S4 N/A Not Present 1,3
N. Rough-winged Swallow Stelgidopteryx serripennis S4 HU Not Present 1,3
Cliff Swallow Petrochelidon pyrrhonota S4 N/A Not Present 1,3
Barn Swallow Hirundo rustica THR THR S4 N/A Not Present 1,2,3
Blue Jay Cyanocitta cristata S5 N/A Present in Area A 1,3
American Crow Corvus brachyrhynchos S5 N/A Not Present 1,3
Black-capped Chickadee Poecile atricapillus S5 N/A Present in Area A 1,3
White-breasted Nuthatch Sitta carolinensis S5 N/A Not Present 1,3
Brown Creeper Certhia americana S5 HU Not Present 1,3
House Wren Troglodytes aedon S5 N/A Not Present 1,3
Winter Wren Troglodytes hiemalis S5 HU Not Present 1,3
Carolina Wren Thryothorus ludovicianus S4 HR Not Present 1,3
Sedge Wren Cistothorus platensis sS4 N/A Not Present 1,3
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Common Name Latin Name COSEWIC (a) COSSARO (b) S-Rank (c) Halton NAI (d) Assessment of Presence in Study Area Sources (e)
Blue-gray Gnatcatcher Polioptila caerulea S4 HU Not Present 1,3
Eastern Bluebird Sialia sialis S5 HU Not Present 1,3
Veery Catharus fuscescens S4 N/A Not Present 1,3
Wood Thrush Hylocichla mustelina THR SC S4 N/A Not Present 1,3
American Robin Turdus migratorius S5 N/A Present in Area A 1,3
Northern Mockingbird Mimus polyglottus S4 HU Not Present 1,3
Gray Catbird Dumetella carolinensis S4 N/A Not Present 1,3
Brown Thrasher Toxostoma rufum S4 N/A Not Present 1,3
Cedar Waxwing Bombyecilla cedrorum S5 N/A Present in Area A 1,3
European Starling Sturnus vulgaris SE N/A Present in Area A 1,3
Warbling Vireo Vireo gilvus S5 N/A Present in Area A 1,3
Red-eyed Vireo Vireo olivaceus S5 N/A Not Present 1,3
Blue-winged Warbler Vermivora cyanptera S4 HU Not Present 1,3
Nashville Warbler Oreothlypis ruficapilla S5 HR Not Present 1,3
Yellow Warbler Setophaga petechia S5 N/A Not Present 1,3
Chestnut-sided Warbler Setophaga pensylvanica S5 HU Not Present 1,3
Magnolia Warbler Setophaga magnolia S5 HR Not Present 1,3
Black-throated Green Warbler Setophaga virens S5 HU Not Present 1,3
Pine Warbler Setophaga pinus S5 HU Not Present 1,3
Black-and-white Warbler Mhniotilta varia S5 HU Not Present 1,3
American Redstart Setophaga ruticilla S5 N/A Not Present 1,3
Ovenbird Seiurus aurocapillus S4 N/A Not Present 1,3
Mourning Warbler Geothlypis philadelphia S4 HU Not Present 1,3
Common Yellowthroat Geothlyphis trichas S5 N/A Not Present 1,3
Hooded Warbler Setophaga citrina THR scC S3 N/A Not Present 1,3
Scarlet Tanager Piranga olivacea S4 HR Not Present 1,3
Northern Cardinal Cardinalis cardinalis S5 N/A Present in Area A 1,3
Rose-breasted Grosbeak Pheucticus ludovicianus S4 N/A Not Present 1,3
Indigo Bunting Passerina cyanea S4 N/A Not Present 1,3
Dickcissel Spiza americana SNA N/A Not Present 1,3
Eastern Towhee Pipilio erythrophthalmus S4 HU Not Present 1,3
Chipping Sparrow Spizella passerina S5 N/A Present in Area A 1,3
Field Sparrow Spizella pusilla S4 N/A Not Present 1,3
Vesper Sparrow Pooecetes gramineus S4 HU Not Present 1,3
Savannah Sparrow Passerculus sandwichensis sS4 N/A Present in Area A 1,3
Grasshopper Sparrow Ammodramus savannarum S4 HU Not Present 1,3
Song Sparrow Melospiza melodia S5 N/A Not Present 1,3
Swamp Sparrow Melospiza georgiana S5 N/A Not Present 1,3
Bobolink Dolichonyx oryzivorus THR THR S4 N/A Not Present 1,3
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Common Name Latin Name COSEWIC (a) COSSARO (b) S-Rank (c) Halton NAI (d) Assessment of Presence in Study Area Sources (e)
Red-winged Blackbird Agelaius phoeniceus S4 N/A Present in Area A 1,3
Eastern Meadowlark Sturnella magna THR THR S4 N/A Not Present 1,3
Common Grackle Quiscalus quiscula S5 N/A Present in Area A 1,3
Brown-headed Cowbird Molothrus ater S4 N/A Present in Area A 1,3
Orchard Oriole Icterus spurius S4 HR Not Present 1,3
Baltimore Oriole Icterus galbula S4 N/A Not Present 1,3
House Finch Haemorhous mexicanus SNA N/A Present in Area A 1,3
American Goldfinch Spinus tristis S5 N/A Present in Area A 1,3
House Sparrow Passer domesticus SNA N/A Present in Area A 1,3
BUTTERFLIES
Silver-spotted Skipper Epargyreus clarus S4 HC Food Source Not Present 5
Northern Cloudywing Thorybes pylades S5 HC Possible within Study Area S
Juvenal's Duskywing Erynnis juvenalis S5 HC Possible within Study Area S
Mottled Duskywing Erynnis martialis END END S2 HC Habitat and Food Source Not Present S
Columbine Duskywing Erynnis lucilius S4 HU Food Source Not Present S
Wild Indigo Duskywing Erynnis baptisiae sS4 HU Food Source Not Present S
Common Sootywing Pholisora catullus S4 HR Food Source Not Present S
Least Skipper Ancyloxypha numitor S5 HC Possible within the Study Area of Area E 5
European Skipper Thymelicus lineola SNA HC Possible within Study Area S
Peck's Skipper Polites peckius S5 HC Possible within Study Area 5
Tawny-edged Skipper Polites themistocles S5 HC Food Source Not Present 5
Long Dash Skipper Polites mystic S5 HC Possible within Study Area S
Northern Broken Dash Wallengrenia egeremet S5 HC Possible within Study Area S
Little Glassywing Pompeius verna sS4 HC Food Source Not Present S
Delaware Skipper Atrytone logan S4 HC Possible within Study Area S
Hobomok Skipper Poanes hobomok S5 HC Possible within Study Area S
Black Dash Euphyes conspicuus S3 HU Habitat Not Present S
Dun Skipper Euphyes vestris S5 HC Possible within the Study Area of Area A S
Black Swallowtail Papilio polyxenes S5 HC Food Source Not Present S
Eastern Tiger Swallowtail Papilio glaucus glaucus S5 HC Possible within Study Area 2,5
Midsummer Tiger Swallowtail Papilio canadensis X glaucus n/a N/A Possible within Study Area S
West Virginia White Pieris virginiensis SC S3 HC Habitat Not Present 5
Cabbage White Pieris rapae SNA HC Possible within Study Area S
Clouded (Common) Sulphur Colias philodice S5 HC Possible within Study Area S
Orange Sulphur Colias eurytheme S5 HC Possible within Study Area S
American Copper Lycaena phlaeas S5 HU Food Source Not Present 5
Acadian Hairstreak Satyrium acadicum S4 HU Possible within Study Area 5
Coral Hairstreak Satyrium titus S5 HU Food Source Not Present S
Edwards' Hairstreak Satyrium edwardsii S4 HR Possible within Study Area S
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Common Name Latin Name COSEWIC (a) COSSARO (b) S-Rank (c) Halton NAI (d) Assessment of Presence in Study Area Sources (e)
Banded Hairstreak Satyrium calanus S4 HC Possible within Study Area S
Hickory Hairstreak Satyrium caryaevorum S4 HC Possible within Study Area S
Striped Hairstreak Satyrium liparops strigosum S5 HC Possible within Study Area 5
Eastern Tailed Blue Everes comyntas s5 HC Possible within Study Area 3
Azure species Celastrina sp. n/a N/A Possible within Study Area S
Silvery Blue Glaucopsyche lygdamus couperi S5 HU Habitat Not Present S
Great Spangled Fritillary Speyeria cybele S5 HC Food Source Not Present S
Silvery Checkerspot Chlosyne nycteis S5 HU Possible within Study Area S
Pearl Crescent Phyciodes tharos S4 HC Possible within Study Area S
Northern Crescent Phyciodes cocyta S5 N/A Possible within Study Area 5
Baltimore Checkerspot Euphydryas phaeton S4 HU Possible within the Study Area of Areas A and E 5
Question Mark Polygonia interrogationis S5 HC Possible within Study Area S
Eastern Comma Polygonia comma S5 HC Possible within Study Area 5
Gray Comma Polygonia progne S5 HU Habitat Not Present 5
Compton Tortoiseshell Nymphalis vaualbum S5 HU Possible within Study Area 5
Mourning Cloak Nymphalis antiopa S5 HC Possible within Study Area S
Milbert's Tortoiseshell Nymphalis milberti S5 HU Possible within Study Area o
American Lady Vanessa virginiensis S5 HC Possible within Study Area 5
Painted Lady Vanessa cardui S5 HC Possible within Study Area o
Red Admiral Vanessa atalanta S5 HC Possible within Study Area S
Common Buckeye Junonia coenia SNA HR Food Source Not Present S
White Admiral Limenitis arthemis S5 HU Habitat Not Present S
Red-spotted Purple Limenitis arthemis astyanax S5 HC Possible within Study Area S
Viceroy Limenitis archippus S5 HC Possible within Study Area 5
Northern Pearly-Eye Enodia anthedon S5 HC Habitat Not Present 5
Eyed Brown Satyrodes eurydice S5 HC Possible within the Study Area of Area A S
Appalachian Brown Satyrodes appalachia S4 HC Possible within the Study Area of Area A S
Little Wood-Satyr Megisto cymela S5 HC Habitat Not Present 5
Common Ringlet Coenonympha tullia S5 HC Possible within Study Area S
Common Wood-Nymph Cercyonis pegala S5 HC Possible within Study Area S
Monarch Danaus plexippus ScC scC S2 HC Possible within Study Area with Limited Foraging Opportunities 2,5
FISH
Brook Stickleback Culaea inconstans S5 HR Present in Sheldon Creek (Study Area of Area D) 2
Brown Bullhead Ameiurus nebulosus S5 HR Present in Appleby Creek (Study Area of Area A) 1,2
Common Carp Cyprinus carpio SNA EXCLUDED Present in Appleby Creek (Study Area of Area A) 1,2
Common Shiner Luxilus cornutus S5 HU Present in Sheldon Creek (Study Area of Area D) 2
Creek Chub Semotilus atromaculatus o5 A E{iieégt [I)I’l) Appleby Creek (Area A) and Sheldon Creek (Study Area 1,2
Eathead Minnow Pimephales promelas o5 A E{iiggtér; Appleby Creek (Area A) and Sheldon Creek (Study Area 1,2
Goldfish Carassius auratus SNA EXCLUDED Present in Appleby Creek (Area A) 1,2
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Common Name Latin Name COSEWIC (a) | COSSARO (b) S-Rank ( ¢) Halton NAI (d) Assessment of Presence in Study Area Sources (e)
Green Sunfish Lepomis cyanellus S4 HR Present in Appleby Creek (Study Area of Area A) 1,2
Largemouth Bass Micropterus salmoides o5 U Efrisreegtli)r; Appleby Creek (Area A) and Sheldon Creek (Study Area 1,2
Pumpkinseed Lepomis gibbosus o5 U Efrisreegtli)r; Appleby Creek (Area A) and Sheldon Creek (Study Area 1,2
Rainbow Darter Etheostoma caeruleum S4 HU Present in Sheldon Creek (Study Area of Area D) 2
Smallmouth Bass Micropterus dolomieu S5 HR Present in Sheldon Creek (Study Area of Area D) 2
Western Blacknose Dace Rhinichthys obtusus EXCLUDED EXCLUDED Present in Sheldon Creek (Study Area of Area D) 2
White Sucker Catostomus commersoni S5 N/A Present in Sheldon Creek (Study Area of Area D) 2
MAMMALS
Virginia Opossum Didelphis virginiana sS4 HC Habitat Not Present 2,4
Smoky Shrew Sorex fumeus S5 HC Possible within Thickets within Study Area 4
Northern Short-tailed Shrew Blarina brevicauda S5 HC Possible within Thickets within Study Area 4
Star-nosed Mole Condylura cristata S5 HC Habitat Not Present 4
Small-footed Bat Myotis leibii END S2B,S3N N/A Habitat Not Present 1,4
Little Brown Bat Myotis lucifugus END END S3 HC Habitat Not Present 1,4
Northern Long-eared Bat Myotis septentrionalis END END S3 HC Habitat Not Present 1,4
Silver-haired Bat Lasionycteris noctivagans sS4 MIGRANT Habitat Not Present 1,4
Tricolored Bat Perimyotis subflavus END END S37? H? Habitat Not Present 1,4
Big Brown Bat Epesicus fuscus S4 HC Habitat Not Present 1,4
Eastern Red Bat Lasiurus borealis sS4 HC Habitat Not Present 1,4
Hoary Bat Lasiurus cinereus S4 HC Habitat Not Present 1,4
Eastern Cottontail Sylvilagus floridanus S5 HC Possible within Study Area 2,4
European Hare Lepus europaeus SNA HC Possible within Study Area 4
Eastern Chipmunk Tamias striatus S5 HC Possible within Study Area 4
Woodchuck Marmota monax S5 HC Possible within Study Area 4
Gray Squirrel Sciurus carolinensis S5 HC Present in Area A; Possible within Study Area 1,2,4
Red Squirrel Tamiasciurus hudsonicus S5 HC Possible within Study Area 4
Beaver Castor canadensis S5 HC Habitat Not Present 4
White-footed Mouse Peromyscus leucopus S5 HC Possible within Study Area 4
Deer Mouse Peromyscus maniculatus S5 HC Possible within Study Area 4
Meadow Vole Microtus pennsylvanicus S5 HC Possible within Study Area 4
Norway Rat Rattus norvegicus SNA HC Possible within Study Area 4
Muskrat Ondatra zibethicus S5 HC Possible within Study Area 4
Woodland Jumping Mouse Napeozapus insignis S5 HU Habitat Not Present 4
Coyote Canis latrans S5 HC Present in Study Area of Area D; Possible within Study Area 2,4
Red Fox Vulpes vulpes S5 HC Possible within Study Area 2,4
Raccoon Procyon lotor S5 HC Possible within Study Area 4
Mink Mustela vison S5 HC Marginal habitat present within Study Area 4
Striped Skunk Mephitis mephitis S5 HC Possible within Study Area 2,4
White-tailed Deer Odocoileus virginianus S5 HC Habitat Not Present 4
PLANTS
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Common Name Latin Name COSEWIC (a) COSSARO (b) S-Rank (c) Halton NAI (d) Assessment of Presence in Study Area Sources (e)
Blunt Spike-rush Eleocharis obtusa S5 HU Not Present 1,2
Christmas Fern Polystichum acrostichoides S5 HC Not Present 1,2
Eastern Manna Grass Glyceria septentrionalis S4 HU Not Present 1,2
Hop Sedge Carex lupulina S5 HC Not Present 1,2
Jack-in-the-pulpit Arisaema triphyllum S5 HC Not Present 1,2
Northeastern Lady Fern Athyrium filix-femina var. angustum S5 HC Not Present 1,2
REPTILES
Snapping Turtle Chelydra serpentina sc sc o e 'Iz\cr):asiziirne:%nds and Watercouses in Area A and within the Study 2.6
Midland Painted Turtle Chrysemys picta marginata S5 HC Present in Area A; Possible within the Study Area of Area D 1,2,6
Common Map Turtle Graptemys geographica SC SC S3 HR Habitat Not Present 6
Red-eared Slider Trachemys scripta elegans SE EXCLUDED Present in Area A; Possible within the Study Area of Area D 1,6
Five-lined Skink Plestiodon fasciatus pop. 2 SC SC S3 EXCLUDED Habitat Not Present, Study Area outside of species' range 6
Ringneck Snake Diadophis punctatus S4 HR Habitat Not Present 6
Eastern Hognose Snake Heterodon platyrhinos THR THR S3 EXCLUDED Habitat Not Present, Study Area outside of species' range 6
Milk Snake Lampropetltis triangulum triangulum S4 HC Possible within Study Area 6
Northern Water Snake Nerodia sipedon sipedon S5 HU Habitat Not Present 6
Brown Snake Storeria dekayi dekayi S5 HC Possible within Study Area 6
Redbelly Snake Storeria o. occipitomaculata S5 HC Possible within Study Area 6
Eastern Garter Snake Thamnophis sirtalis sirtalis S5 HC Possible within Study Area 2,6
Smooth Green Snake Opheodrys vernalis vernalis sS4 HR Habitat Not Present 6
LEGEND
a Species at Risk in Canada as designated by COSEWIC (Committee on the Status of Endangered Wildlife in e Sources
Canada) _ . 1 - Beacon Environmental Ltd. field studies 2018 and/or
Staus on shown if: END = Endangered, THR = Threatened, SC = Special 2019
Concerp o o ) ] . ) ) 2 - Conservation Halton Natural Heritage Background Data - received March
b Species at Risk in Ontario List (as applies to ESA) as designated by COSSARO (Committee on the Status of Species at Risk 2020.
in Ontario) ' . 3 - Atlas of the Breeding Birds of Ontario - Square 17NJ90
Staus on shown if: END = Endangered, THR = Threatened, SC = Special (2007)

Concern

¢ SRANK (from Natural Heritage Information Centre) for breeding status if:
S1 (Critically Imperiled), S2 (Imperiled), S3 (Vulnerable), S4 (Apparently Secure), S5 (Secure)
SNA (Not applicable...'because the species is not a suitable target for conservation activities'; includes non-native species)

SE (exotic, i.e. non-native), SU (unrankable)

¢ Ontario Ministry of Natural Resources (OMNR). 2000. Significant Wildlife Habitat Technical Guide (Appendix G).

d Halton Natural Areas Inventory (NAI) 2006: Volume 2 Species Checklists (ISBN 0-9732488-

7-4)

HR Halton Rare

HU Halton Uncommon
HC Halton Common

H? status unknown

HE Extirpated from Halton

4 - Atlas of the Mammals of Ontario (1994)

5 - Ontario Butterfly Atlas - Square 17NJ90
6 - Ontario Nature Reptile and Amphibian Atlas - Square
17NJ90
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Photographic Record of Rapid
Assessment of Appleby Creek



Photograph Log

Photograph 1. Photograph 2.
Concrete weir west of Upper Middle Rd. View of Mill Pond.
Photograph 3. Photograph 4.
Aquatic vegetation in Mill Pond. Mouth of downstream channel.
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Photograph Log

Photograph 5. WP 005. Photograph 6.
Exposed plastic geocell in channel. Debris jam in channel.
Photograph 7. Photograph 8.
Cobble substrate. Downstream view of channel.
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Photograph Log

Photograph 9. WP 008. Photograph 10.
Riffle sequence. Exposed plastic geocell.
Photograph 11. Photograph 12.
Aquatic vegetation in channel. Downstream view of channel.
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Photograph Log

Photograph 13. Photograph 14.
Pedestrian crossing. Riffle sequence facing upstream.
Photograph 15. WP 14. Photograph 16. WP 16
Deep pool facing upstream. Large cobble on bank facing downstream.
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Photograph Log

Photograph 17. Photograph 18.
Storm sewer outlet at Millcroft Park drive culvert. Twin culverts under Millcroft Park drive.
Photograph 19. WP 20. Photograph 20.
Debris jam in channel west of Millcroft Park drive. View of upstream pond.
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Photograph Log

Photograph 21. Photograph 22.
Concrete crossing below upstream pond. Downstream view of channel below upstream
pond.
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Geomorphology Group
§?§§Q§ Reach Characteristics

Date: Noa 20, 70\ Project: 2160% . |
Weather: Sormy 2RO Watercourse: Roohe by Crents
. Vv
Location: AN o 5—‘( G 1 clinalon Reach: A(gv\/
N
O Forest O Agricultural O Residential [0 Reach Break
Land Use
O Pasture/Meadow %dustriailCommercial O Other:
Valley/Stream O Unconfined E}/Conﬁned 0 Partially Confined:
Type & Perennial O Intermittent O Ephemeral O Reach Break
Vegetation Type: [0 Trees BShrubs @ Crasses O Reach Break
mrbaceous Dominant Type:
Riparian Buffer Zone: O None E-Fragmented O Continuous
Vegetation
O <1 Channel Width MS Channel Widths O >5 Channel Widths
Age Class: E/lmmature {<5vy.} £l Established (5-30y.) 0O Mature (>30vy.)
Sinuosity: O Low E/Moderate O High [3 Reach Break
§ Gradient: B Low 3 Moderate E3 High
c
& |Entrenchment: EJ‘/Low T Moderate £ High
Riffle-Pool Spacing: Meander Amplitude:
Angle: B0° - 30° &730° - 60° 0 60° - 90° Underout,_ /A
Erosion: EI/:S% 0 5-30% 0 30~ 60% 0 60-100%
. .
5 |Failure: E/r:!one 0 Slump 0O Planar O Mass
€0
Material: B/Clayfsilt O Sand 0O Gravel O Cobble
Channel D/Boulder O Other:
Characteristics Riffle Substrate [ Clay/silt i sand B Gravel B Cobble
a /Boulder O Other: Riffle Embeddedness: %
Pool Substrate E( Clay/silt Eﬁand B/éravel [ Cobble
5 O Boulder O Other:
=
o .
5 Riffles =1 SCoul” Pools
= v -~ .
o . col
Bankfull Width (m) 11 b 4.3 To e 4.8 b,/
Bankfull Depth (m) 0 'S&— 0250 (. 45 0. (65 Oy Ou=D
l . .
Wetted Width (my o Lele 165 2] 212
X 2
Wetted Depth (m) 615 o4 Do 63y 0.25
Aquatic / Vegetation: E/Emergent 0O Submergent O Floating Portion (%): _L 2
Instream Woody Debris: E-Not Present O Presentin Cutbank O Presentin Channel Density: Low/Mod/High
Turbidity @ Clear O Slight O Moderate O High J

Recorded by: E S (f /%{



: Geomorphology Group
%ﬁ%g}ﬁ Rapid Geomorphic Assessment (RGA)

Date: N :\_) 24 ’(),3\%‘ Project: 2\60TN. | Reach: AC-\

PROCESS GEOMORPHIC INDICATOR N*:RESE“,"ZS SCORE

Lobate bar formation

Coarse materials in riffles embedded
Siltation in pools

Medial / lateral bar formation

Accretion on point bars

Poor longitudinal sorting of bed materials
Deposition in the overbank zone

A

v

Aggradation

N[O W N

O M

Sum of Indices

Exposed bridge/culvert footing(s)
Exposed sanitary/storm sewer/pipeline
Elevated stormwater outfall(s)
Undermined gabion baskets/concrete aprons/crib walls
Scour pool formation downstream of culvert/storm outfall
Cut face on bar formations
Head cutting due to knickpoint migration
Terrace cut through-older bar material
Suspended armour iayer visible in bank
. Channel worn into undisturbed overburden/bedrock
Sum of Indices

A

Degradation

i

S el el R Rl Bl Rl Rl

QLY R N

-
(=]

1 OO

Fallen/leaning trees/fence posts
Qccurrence of large organic debris
Exposed tree roots

Basal scour on inside meander bends v
Basal scour on both sides of channel through riffle v
Length of basal scour >50% through reach
Gabion baskets/armourstone walls/ete. outflanked
Exposed length of previously buried pipe

Fracture lines along top of bank/slumping banks
0. Exposed building foundation

>

NARMe

\

Widening

SN g IMMeINI~

Sum of Indices &Ly

Formation of chute(s}

Single thread to multiple channel

Evolution of pool-riffle form to low-bed relief form
Cut-off channel(s)

Farmation of island(s)

Thalweg alignment out of phase with meander form
Bar forms poorly formed/reworked/removed

Planimetric
Form
Adjustment

N

N{@ G W N

UAENNARENEANR

Sum of Indices o O_;_ Zq
Stability Index (SlI) o '172.}

Source; Ministry of the Ervironment. 2003, Stormwater Management Planning and Design Manual. Document # 4329e. Queen’s Printer for Ontario,
Ontario, Canada.

Classification:

O In Regime (= 0.20) In Transition/Stressed (0.21 — 0.40) O In Adjustment {=0.41)

Recorded by: Jl\ (’-‘g }5_7_‘



BEACON

ENVIRONMENTAL

R’thaé)q"\gﬂ

Geomorphology Group
Rapid Stream Assessment Technique (RSAT)

Date: Project: M sARLL |
5 :
&y
Weather: <y S35, Watercourse: _ (s imh o o (Y
R ;
Location: (Y1 le¥nEd Reach: -
Eyaluation Poor Fair Good Excellent
ategory
.<50% of bank network stable. | «50~7 %}f bank network +71-80% of bank network +>80% of bank network stable.
«Recent bank sloughing, stable. t stable. «No evidence of bank
slumping or faiture fréquentEy «Recent signs of bank «Infrequent signs of bank sloughing, slumping or failure.
observed. sloughing, slumping or failure sloughing, slumping or failure.
fairly gofmon.
. Stream bend areas highly T -Stream bend areas unstable, eam bend areas stable. »Stream bend areas very stable.
unstable. -Outer bank height 0.9-1.2m ~Outex bank height 0.6-0.9 m +Height <0.6 m above stream
+ Outer bank height 1.2 m above stream (1.5-~2.Ym above stream bank {1.2-1.5m (=1.2 m above stream for large
above stream (2.1 m above above stream for large above stream bank for large mainstem areas).
E stream for large mainstem mainstem areas). igstem areas). . Bank overhang <0.6 m.
s areas). «Bank overhang 0.8-0.9'm,____| erhang 0.6-0.8 m
& « Overhang »0.8-1.0 m.
n 7
3 « Young exposed free roots +Young exposed tree roots Egposed tree roots «Exposed tree roots old, large
c abundant. common, prédominately old and large, and woody.
g +>B recent large tree falls per +4=5 recent (farge) tree falls smaller young roots scarce. +Generaily 0-1 recent {large)
5 stream mile. per stream mile. »2-3 recent (large) tree falls per tree falls per stream mile.
sirgam mile.
«Bottom 1/3 of bank is highly -Bottom 1/3 of bank is »Bottom 1/3 of bank is generally | «Bottom 1/3 of bank is generally
erodible material generally highly erodible highly resistant plant/soil matrix highly resistant plant/soil matrix
+ Plant/solt matrix severely material or material. or material.
compromisad, + Plant/seil matrix
compromised. e Aﬁ/\
«Channel cross-section is +Channel cross-section is fl -Chénn}el cross-section is +Channel cross-section is
generally trapezoidally-shaped. generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped. \_/a
Point Range 0 1 2 3 4 5 AB‘ 6 7 8 9 10 11
Evaluation Poor Fair Good Excellent
Category
+>75% embedded (>85% +50-75% embedded (60—85%"”— «25-45% embedded (35-59% «Rifile embeddness <25% sand-silt

Channel Scouring / Sediment Deposition

embedded for large mainstem
areas).

embedded for large mainster;n

areas)—"" s

embedded for large mainstern
argas).

(<35% for large mainstem areas).

« Few, if any, deep pools.
«Pool substrate >81% sand-silt.

«low to moderate num er of
%deep poals,
. !Zool substrate 60-80% sand-silt.

R Moderate number of deep pools.
« Pao] substrate 30-59% sand-silt.

«High number of deep pools >61
cm (>122 cm for large mainstem
areas).

« Poo! substrate <30% composed of
sand-silt.

« Streak marks andfor "banana”
deposits common.

. Streakﬁmarks: and/or "banana”
depaosits common.

» Streak marks and/or "banana”
deposits uncommeon.

« Streambed streak marks and/or
banana-shaped sediment
deposits absent.

« Fresh, large sand deposits very
common in channel.

+Moderate to heavy sand
deposition along major portion of
overhark area very cCommon.

«Fresh, large sand deposits in
channel commaon.

«Small localized areas of fresh
sand deposits along top of low
banks.

+Fresh, large sand deposits in
channel uncommen.

«Small localized areas of fresh
sand deposits along top of low
banks.

+Fresh, large sand deposits in
channel rare or absent,

»No evidence of fresh sediment
deposition on overbank.

«Point bars moderate to large and
unstable with high amount of fresh
sand present at most stream
bends.

«Point bars moderate to large aﬁd
unstable with high amount of]
fresh sand commaon.

"“Roint bars small and stable, weli
vEgetated andfor armoured with

ﬁ or no fresh sand.

« Point bars few, small and stable,
well vegetated and/or armoured
with fittle or no fresh sand.

Point Range

0 1 2

NN




Evaluation

Category Poor Fair Good Exceilent
» Wetted perimeter <40% of § /f@tted perimeter 40}0%\2:& « Weited perimeter 61-85% of -Wetted perimeter >85% of
boltom width (<45% for large bottom width {45-65% for la bottom width (66-90% for large bottom channel width (>90% for
mainstem areas). mainstem areas). / mainstem areas). large mainstem areas).

Physical Instream Habitat

+ Dominated by cne habitat type
(usually runs) and by one velocity
and depth condition {slow and
shallow) (for large mainstem
areas, few riffles present, runs
and pools dominant, velocity and
depth diversity low).

Few PoOIS présent,
runs dominant; velocity an
dépth generally slow and
§hallow (for large mainste
areas, runs and pools doj

)
velocity and depth diversity
intenn,ediata)/}e

nant,

« Good mix between rifiles, runs
and pools

«Relatively diverse velocity and
depth of flow.

= Riffles, runs and poot habitat
present.

« Diverse velocity and depth of flow
present (i.e., slow, fast, shallow
and deep water).

»Rifle subsirate composition . Riﬁlm ion » Riffle substrate composition has » Riffle substrate composition:
predominately gravel with high predominately small cobble, good mix of gravel, cobble and cobble, gravel, rubble, boulder
percentage of sand. gravel and sand. rubble material. mix with litle sand.

-<5% cobble. '+ 5-24% cobble. +25-49% cobble. +>50% cobble.

- Rifle depth <10 cm for large -Rifﬁerdepth»‘EO&”-fS)cTn for large - Riffle depth 15—20 cm for large « Riffle depth >8% for large 20 om
mainstem area. mainstem area. mainstem areas. mainstem areas.

«Large pools generally <30 cm
deep (<61 om for large mainstem

+Lgrgf pools generally 3
eep (61-91 cm for large

+Large pools generally 46-61 cm
deep (91122 cm for large

s+ Large pools generally 61 cm
deep (>122 cm for large

areas) and deveid of mainstem areas) with litle’or no mainstem areas) with some mainstem areas) with good
cover/structure. S)@n'structure. coverfstructure. overhead coverfstructure

« Extensive channel alteration or
point bar formation/enlargement.

«Moderate increase in point bar
and/or in amount of channel
modification.

« Slight increase in point bar
formation/enlargement or slight
amount of channel modification.

» No channel alteration or
significant point bar formation or
entargement.

«Rifle/pool ratio: 0.49:1<; >1.51:1

-Riffle/pool ratio: 0.5-0.69:1;
1.31-1.5:1.

- Riffie/pool ratio: 0.9-0.89:1; 1.11~
1.3:1.

« Rifflefpoct ratio; 0.9-1.1:1.

« Summer aftemoon H.0 temp
>80°F.

«Summer aftemoon H:0 femp

TSB0F. e

« Summer aftemoon H;0 temp 68—
75°F.

« Summer affemoon H;0 temp
<68°F.

i5A
Point Range 0 1 2 (3 4 ) 5 6 7 8
I
Evaluation .
Category Poor Fair Good Excellent
I .
. « Substrate fouling level: High | .substrite fouling level: Moderate | « Substrate fouling level: Very Light | « Substrate fouling level: 0-10%
= (>50%). {21--58%). {11-20%). {rock underside).
© =]
é‘ « TDS: >150 mgll; Brown. «TDS: 101-150 mg/L; Grey. « TDS: 50100 mg/L; Slightly Grey. | . TDS: <50 mgiL; Clear Flow.
a—, «Objects visible to depth <0.15m | « Objects visible to depth 0.15-0.5 | «Objects visible to depth 0.5~1m « Clear water — objects visible fo
= below surface. m below surface. below surface. depth =1 m below surface.
= »Moderate to strong organic odoq{ \ -Slilgﬁ to moderate odour, » Slight organic odour. +No odour.
Point Range 0 1 2 ( f) T3 4 5 6 7 8
Evaluation Poor Fair Good Excellent
Category e mm—
£ .
« Riparian area mastly non y | «Riparian area predominantly « Forested buffer generally >31 m » Wide (>80 m) mature forested
g - 2 R'egetaﬁon. wooded but with major localized wice along major portion of both buffer along both banks.
= 8 _g «Narow riparian area. gaps. banks.
] E T hr%s N
= :5:"-‘ & | «Cancpy coverage: <50% g «Canopy coverage: 50-60% «Canopy coverage: 60—79% - Canopy coverage: >80% shading
nZ Q | shading (30% for large mainstem shading (30-44% for large shading (45-59% for large (>60% for large mainstem areas).
Ol areas). Stefainstem areas), mainstem areas).
Point Range 0 1 ) T2 3 4 5 6 7

Source: Galli, J. 1996. Rapid siream assessment fechnique, field methods. Metropolitan Washington Council of Governments. 36pp.

Total Overall Score {0-42): (%<

Ranking: [ Poor (<13) [>Fair (13-24) [] Good (25-34) _] Excellent (35-42)

Recorded by
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Geomorphology Group
Photos & Notes

BEACON

ENVIRONMENTAL

Date: DAoe 79, 2oF Project: I\ LoD
—
Weather: Soamyy 2L C Watercourse: AW\Q‘D\/ (ree b
/ ‘o
Location: M VN ersfd g Ruclinalon Reach: Ae-y
NG
P‘m,t;l Notes P‘:,"f;l Notes
A SIS wiey Sroan O pper Midda it
C.” 255, \
Y| ule \/‘ej,(,u =¥ U()Par Moddte & colvert
4L &le views oF Creall broe Clianel
‘0(/"‘![( Yo Lo o Cv(ucfj\'
A6 e yliger 5§ leat ,re%gwgev»’f.-i .t
1426
1 &l Views oF \’e(;r—t_%e,ﬂ..i.,,;?g_.fc AP
\A72 (-
aLTs v/l vier S ﬁm‘,\\f‘éf\s—’wﬂq <t
(ufu{fﬁ[’ -\~J;=o'\:" r_—\‘, o e i
Q’SG\ c“,fﬁ it oF \ron Si»ﬁ.r—e et Clonrt % b/5 OJ(' \%\O:{ L./\Q,
au> Vi gELs T Claeanal ak 'lrsngwl__,,\_(_ /
st o gert s

Additional Notes: — vencin o bsiec s

£ 2 % 3
A rianrgl cesitin

Qe

o

', t £,
— \aco@ erour poof A[S (Upper MW
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' BEACON Geomorphology Group

ENVIRONMENTAL Down’s (1995) Model

Date: Ao o Y : VNG Project: N 6o%|
Weather: - , :\ ;) R Watercourse: Ar\\?\e\), , (sce b
Location: A\ Craf\/-‘r e T cnadon  Reach: bC-1\ (
§ —*stable’ D - 'deposit\iina!’ M —‘lateral migration’ E —‘enlarging’

B 27

3 no b.'}fg: A
slumping/failure/undercyflin

[ old tree :S’r“ﬁs\ezp_qsecﬁ
3 no tree falls

3 no alluvial terrace

[ sediment deposition on bed
(e.g. bar development, shadow
deposits, high embeddedness)

O sediment deposited along banks

N
B\n: bank erosion
O rie_alluvial terrace

| AT
No obégrvab!e morphologica Consistent decrease in channel Migration of most bends; cross- Consistent increase in channel
adjustment in process ’ width andfor depth sectional dimensions preserved width and/or depth

[0 no alluvial terrace

[ erosion along outer bank (e.g.
slumping, young iree roots
exposed, tree falls, undercutting)

71 deposition along inner bank (i.e.
point bar development}

£1 erosion along both banks (e.g.
slumping, young tree roots
exposed, tree falls)

0 no bar formation, scoured bed,
low embeddedness

[ no alluvial terrace

d - ‘depositional’

m —‘lateral migration’

e —‘entarging’

Selective deposition resulfing in reduced
channel width

[0 low-flow channel between outer banksfvalley
walls

O alluvial terracefvalley wall

O valley wall contacts at few, if any meander
bends

straightened channels or
sharpest bends

O generally straight
[J stable except at sharp bends

[0 sharp bends with outside bank erosicn,
point-bar/cut bank development and
undercutting

O no alluvial terrace

Initiafion of continuous erosion, often at channel
foe

O channel downcutting {(e.g. bed scour, low
embeddedness)

O steep, high banks above bankfull level

O no alluvial terrace

C =‘compaund’

R =‘recovering’

e

Aggradation of channel bed with erosion of
channel banks

O bank erosion {slumping, exposed tree roots)

O sediment deposition on bed {e.g. bar
development, shadow deposits, high
embeddedness)

1 alluvial terrace with erosion

Development of a sinuous channel within
straightened channel, including erosion of
alternating valley walls

O straight alluvial terraceivalley wall

O valley wall contact and erosion at majority
of meander bends

Active bed and outer bank erosion; migration of 1
end; coarse inner bank deposifs L

[ erosion along outer bank {e.g. slumping,
young tree roots exposed, tree falls,
undercutting)

[}, deposition along inner bank (i.e. point bar
development)

[ ured bed, low embeddedness, no bar,
;%:on

{J noal vigl terrace

Source: Downs, P.W. 1995, Estimating the probability of river channel adjustment. Earth Surface Processes and Landforms.-20-687-705.
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BEACON

ENVIRONMENTAL

Geomorphology Group
Reach Characteristics

Date: Aoog tv 2s1s Project: ZAT S
Weather: Sunn-\:':/ 2 Watercourse: Ab{)\g}) y Crealt
Location: M eea B 4L @.,r{:f\\g%or\ Reach: AcC-2 1
O Forest O Agricultural 2 Residential O Reach Break
Land Use
O Pasture/Meadow O Industrial/Commercial G Cther: C—;oh( Coeric
Valley/Stream O Unconfined A Confined E/Partially Confined:
Type Eérennial 3 Intermittent £} Ephemeral O Reach Break
Vegetation Type: B/E'rees E/Shrubs E/Grasses O Reach Break
E/Herbaceous Daminant Type: Hor b _n ccurted. 1k 7SS
Viigzat::;gn Buffer Zone: O None EFragmented B Continuous
B <1 Channel Width O 1-5 Channel Widths T >5 Channel Widths
, Age Class: EI/Immature {<5y.) O Established (8-30y.) O Mature (>30y.)
Sinuosity: E/bw [0 Moderate 0 High 0O Reach Break
g Gradient: ow lE/Moderate O High
§ Enfrenchment: Eéw O Moderate O High
Riffle-Pocl Spacing: Meander Amplitude:
Angle: &-Ge - 30° O 30°-60° O s0°-90° Undercut_ N 153
Erosion: O <5% E/é—so% O 30-60% O 60-100%
2
§ Failure; @ None O Slump O Planar O Mass
Material: E-TClay/sitt E@-8and O Gravel O Cobble
Channel O Boulder B Other: Shale ¥\
Characteristics || i Substrate O Clayisil B-Sand Ca0v S E-Gravel @-Cobble
] /Boulder 0O Other: Riffle Embeddedness: %
Pool Substrate EI/CIaylsiIt B/Sand (a2 Se. & Gravel 0O Cobble
5 O Boulder 0O Other:
g Riffles Pools
© |Bankfull Width (my -2 Ho 6. b S48 S8
Bankiull Depth (m) -2 Qug” vs” 08 Ygs -
Wetted Width (m) I I \AS 2.4
Wetted Depth (m) -0\l 0.8 0.] 0L _04%
Aquatic / Vegetation: & Emergent & Bubmergent O Floating Portion (%): /O Y
Instream Woody Debris: E/Not Present 0O Presentin Cutbank 3 Presentin Channel Density: Low/Mod/High
Turbidity = Clear O Slight O Moderate O High |

Recorded by _{ gé‘ {; gﬁ 51



Geomorphology Group
§§?§£9§ Rapid Geomorphic Assessment (RGA)

Date:  Duq U 2515 Project: PATES Reach: C L
\_) [}

PROCESS GEOMORPHIC INDICATOR PRESE':(TES SCORE

\_/

Lobate bar formation

Coarse materials in riffles embedded
Siltation in pools

Medial / lateral bar formation

Accretion on point bars

Poar longitudinal sorting of bed materials
Deposition in the overbank zone

v

Aggradation

el Bl B Sl Bl Ll o

Sum of indices

Exposed bridge/cuivert footing(s)

Exposed sanitary/storm sewer/pipeline

Elevated stormwater outfall{s}

Undermined gabion baskets/concrete aprons/crib walls
Scour pool formation downstream of culvert/storm outfall
Cut face on bar formations

Head cutting due to knickpoint migration

Terrace cut through older bar material

Suspended armour layer visible in bank

0. Channel worn into undisturbed overburden/bedrock
Sum of Indices

Degradation

e Bl Rl el Bl ol ol Kol ) o

Fallen/leaning treesffence posts

Occurrence of large organic debris

Exposed tree roots

Basal scour on inside meander bends

Basal scour on both sides of channel through riffle
Length of basal scour >50% through reach
Gabion baskets/armourstone walls/etc. outflanked
Exposed length of previously buried pipe

Fracture lines along top of bank/slumping banks
0. Exposed building foundation

Widening

=|o|e|~|o|o)siop~

Sum of Indices

Formation of chute{s)

Single thread to multiple channel

Evolution of pool-riffle form to low-bed refief form
Cut-off channel(s)

Formation of island{s)

Thalweg alignment cut of phase with meander form
Bar forms poorly formedfreworked/removed

Planimetric
Form
Adjustment

2
<
7

v

NGO RN

N R TS TS S AIRY [N P

Sum of Indices 7

Stability Index (SI) 0\4%

Source: Ministry of the Environment. 2003, Stormwater Management I5Ianning and Besign Manual. Documertt # 4329e. Queen's Printer for Ontario,
Ontario, Canada.

Classification:

/In Regime (£ 0.20} O In Transition/Stressed (0.21 - 0.40) B In Adjustment (20.41)

U W 5



BEACON

ENVIRONMENTAL

Geomorphology Group
Rapid Stream Assessment Technique (RSAT)

Date: A& a1 2\% Project: 2\ ox|
~d —
Weather: Sonnrvy LEC Watercourse: Aeohy Greek
vl
Location: M ¢ c/agf ¢ Rucliacdan Reach: A C*?(
T3 *
Evaluation .
Category Poor Fair Good Excellent
+<50% of bank network stable. «50-70% of bank network 71z GmYork +>80% of bank network stable.
«Recent bank sloughing, stable. | -stable. «No evidence of bank
slumping or failure frequently «Recent signs of bank ( + Infrequent signs of bank sloughing, stumping or failure.
observed. sloughing, slumping or faiture sloughing, slumping or.failure.
fairly common.
«Stream bend areas highly «Stream bend areas unstable. +Stream ben as-stable. « Stream bend areas very stable.
unstable. «Quter bank height 0.9-1.2m | +Quter bankheight 0.6~0.9 m +Height <0.6 m above stream
«Quter bank height 1.2 m above stream {(1.5-2.1m aboyestream bank (1.2-1.5 {<1.2 m above stream for large
above stream (2.1 m above above stream for large apove stream bank for larg mainstern areas).
g stream for large mainstem rainstem areas). «Bank overhang <0.6 m.
3 areas). sBank overhang 0.8-0.9 m.
] +Overhang >0.8-1.0 m.
n
< +Young exposed tree roots «Young exposed iree roots «Exposed tree roots rg/
- abundant. COmMMmOon. predominately old and large,
5 +>6 recent large tree falls per «4-5 recent {large) tree falls smaller young roots scérce.
= ; ; ;
o stream mile. per stream mile. «2-3 receqt (large) tree@_l!ﬂs‘;fia;__t,re atls per stream mile.
stream mile.
-Bottom 1/3 of bank is highly «-Bottorn 1/3 of bank is «Bottom 'L_;‘gttﬁ’ﬁ—k:i_sﬁﬁeraqy +Bottom 1/3 of bank is generally
erodible material generally highly erodible hf‘@l resistant plant/soil matr highly resistant plant/soil matrix
+Plant/soil matrix severely material @_—J or material.
compromised. «Plant/soil matrix
compromised.
«Channel cross-section Is «Channel cross-sectioniS/' «CHannéheross-section is «Channel cross-section is
generally trapezoidally-shaped. generally trapezoidally; generall V- or tJ-shaped generally V- ar U-shaped
shaped. ( /
Point Range 0 1 2 3 4 5 s (1D s 9 10 11
Evaluation .
Category Poor Fair Good Excellent
= iy -
=>75% embedded (>85% »50-75% embedded (60-85% » 25-49% embedded (35—59%/” +Riffle efmbeddness <25% sand-silt

Channel Scouring / Sediment Deposition

embedded for large mainstem
areas).

embedded for large mainstem
areas).

embedded for large
areas).

rqéﬁ'istem

(<35% for a‘\rge mainstem areas).

»Few, if any, deep pools.
«Pool substrate >81% sand-silt.

Lowio modm&\

deep pools.
+Pool substrate 60-80% sand-silt,

N

«Moderate number of deep pools.
‘s Pool substrate 30-59% sand-silt.

«High number of deep pools >61
cm {>122 cm for large mainstem
areas).

+Pool substrate <30% composed of
sand-silt.

« Streak marks and/or "banana”

» Streak marks and/or "banana”

« Streak marks and/or "hanana”

- Streambed streak marks andior

deposits commaon, deposits common., deposits uncommon. banana-shaped sediment
deposits absent.
«Fresh, large sand deposits very « Fresh, large sand deposits in . Fresl:l,lﬂgesam +Fresh, large sand deposits in
common in channet. channel cammon. chanr@! uncommor. channel! rare or absent.

« Moderate to heavy sand
deposition along major portion of
overbank area very common.

+ Small localized areas of fresh
sand deposits along top of low
banks.

« Small localized areas of fresh

land deposits alongtepof ow
barks — e

«No evidence of fresh sediment
deposition an overbark.

« Point bars moderate to large and
unstable with high amount of fresh

« Point bars moderate fo large and
unstable with high amount of

« Paint bars small and stable, welly
vegetated andfor armoured wi

«Point bars few, srmalt and stable,
well vegetated andfor armoured

sand present at most stream fresh sand common. little or no fresh sand. with litle or no fresh sand.
bends. T ——
Point Range 0 1 2 3 4 F ) 3 7 8




Evaluation
Category

Poor

Fair

Good

- s

Excellent

Physical Instream Habitat

«Welted perimeter <40% of

«Wetted perimeter 40-60% of

S
«Welied-pefimeter 61-85% of’
- Bottom width (66-80% for large

«Wetted perimeter >85% of

bottom width (<45% for large bottom width (45-65% for large hottom channel width (=90% far
mainstem areas). mainstem areas). | mainstem areas). e large mainstem areas).
+Dominated by one habitat type «Few pools present; ﬁfﬂes/agdﬁ“’" = Sood T between riffes, runs s Riffles, uns and pool habitat

{usually runs) and by cne velocity
and depth condition (slow and
shallow) (for farge mainstemn
areas, few riffles present, runs
and pools deminant, velocity and
depth diversity low).

runs dominant; velogity’and
depth generally/ slow and

shallow {for large mainstem
areas, runs and pools dominant,
velocity and a‘epth-divarsitym—-’
intermediate).

and pools
«Relatively d\'iv\.yse velocity and

depth of

present.

« Diverse velocity and depth of flow
present{i.e., slow, fast, shallow
and deep water),

«Riffle substrate composition «Riffte substrate composition +Riffle substfale conposition has -Riffle substrate composition:
predominately grave with high predominately small cobble, -9 mix of gravel, cobble a cabble, gravel, ubble, boulder
percentage of sand. gravel and sand. rubble material. mix with Ettle sand.

+<5% cobble, +5-24% cobble. ( +25-49% cobble. «>50% cobble.

+Riffie depth <10 em for large «Riffie depth 1015 ’T_féﬁarge ~:Riffle EEJM") 15-20 cm for large «Riffle depth >8% for large 20 cm
mainstem area. mainstem area. _—mainstém areas. mainstem areas.

«l.arge pools generally <30 cm
deep (<61 cm for large mainstem
areas) and devoid of
cover/structure,

+| arge pools generally 30—46 cm—|
deep (61-81 cmfor Iaa:ge/cm
mainstem areas) with'little or no
cover/structure.

] Ea‘@pools generally 46-61 cm
deep (9 T1 22 om for large
mainstermn areas) with some
co’\‘.;grfs cture.

«Large pools generally >61 cm
deep (>122 cm for large
mainstem areas) with good
overhead cover/structure

+ Extensive channel alteration or
point bar formation/enfargement.

«Moderate increase in Eﬁih Ty
and/or in amount of chanfiel

modification.

%@ﬁﬂn ase in point bar
formation/entargement ar slight
|_amount'of channel modification.

+No channel alteration or
significant point bar formation or
enlargement.

+Riffte/pool ratio: 0.49:1<; >1.51:1

«Riffle/pool ratio: 0.5-0.69:1;
LR A —

«Riffle/pool ratio: 0.9-0.89:1; 1.11—
1.31.

«Riffle/pool ratio: 0.9-1.1:1.

» Summer aftemoon H0 temp
>80°F.

-‘Sfmmer aftemoon H20 tem;
\75-80°F.

« Summer aftemoon H.0 temp 68—

,‘\75°F.

« Summer aftemoon H0 temp
<68°F.

Point Range 0 1 2 3 4 ( D 5 6 7 8
Evaluation .
Category Poor Fair Good Excellent
. +Substrate fouling leve!: High . Sub’s'.’trgigfouling level:m » Substrate fouling level: Very Light | »Substrate fouling level: 0-10%
= {>50%). ((21-50%). {11-20%). {rock underside).
® oy —
C:; + TDS: >150 mg/L; Brown. .TDSWS{LM _ + TDS: 50=100 mg/L; Slightly Grey. | « TDS: <50 mg/L; Clear FI?'\iv,.p‘)
E +Objects visible to depth <0.15 m -@gjects visible to depth 0.1 +Objects visible to depth 0.5~1 m « Clear water — objects visiblc;;-to
5 below surface. kn,belewsmfaee;“:\-\ below surface. depth >1 m below surface.
= +Moderate to strong organic odour. ismode our, + Slight organic odour. «No cdour.
Point Range 0 1 2 3 4 5 6 7 8
Evaluation .
Category Poor Fair Good Excellent
«Riparian-arsamostly non-woody~,_«Riparian area predominanty =Forested buffer generally >31 m +Wide (>60 m) mature forested
c .. 2 egetation. wooded but with major localized | wide along major portion of both buffer along both banks.
'g % 5‘% amow riparianarea. gaps. banks.
2 :‘E 'E +Canopy coverage: <60% = Cang verage: 50-60% « Canopy coverage: 60-79% »Canopy coverage: >80% shading
14 Q| shading (30% for far ainstemn | shading (3 % for targe shading {45-59% for large (>60% for large mainstem areas).
o areas). “i_r.n_{ai_rﬁie areas). mainstem areas).
i ESaN
Point Range 0 E 3 4 5 6 7

C"i

Source: Galli, J. 1996. Rapid stream assessment technique, field methods. Metropolitan Washington Council of Governments. 36pp.

Total Overall Score (0-42): /9\ l «SS

Ranking: DPoor(<13) E‘éair(13—24) [} Good (25-34) DExcellent(35—42)

Recorded by [\ Kf ] §6!




BEACON

ENVIRONMENTAL

Photos & Notes

Geomorphology Group

Date: Ao 2w, Zovg Project: 21628\
TN
Weather: NI A Watercourse: [&m\g L)f/’ /e be
il /
Location: A Crﬂé]r e RuchVipedan Reach: Ac-72.
A
Photo / Photo /
WP # Notes WP # Notes
=2\ OF cwel e Nookiv frmue vy o5 36 ds viem o0 gl deecell oa hadl
Uppa Midlie L (a6 | ‘el
T U/ e K Tand FAT | vl it oF bor dewelopet on
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Ve cha V0% )
o3| Vs viesd of Geoeal\ N Aol Uy gies SV vl flle ol laderat oo
G d Sﬁfaf‘é-m/ Clne neel LN (403
R c!/} oF L:qw\k ’:5!5«‘ o~ 5:3("3,\.1&;-)1 5(5,,0{.%;' - L S :
\
54 C(J‘t:{ I ;3;\)9./\!»( N f‘w/ CK()=$Ec“ '
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40 cfs viem of Serander f Clenrmel it
\aoy 2n a{ffi; o (‘.‘}V\g-!ro
<4\ Ule yriew of Geoocld . Tdced el flonmal
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AL U/_S_ I e AR IS N Feoca b
o ™~
R | Ul oF feveal Candllivyg
140+
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\0\05’ -CO’&J( \;r:ga\‘q__
o

Additional Notes:

]

Vorelh R(,u?ﬂ(:;‘ 4~ rhannet ole= ze; "

> dctrafizc ~ Iccrawel [ineel m/mi.?

hmﬁ\j‘mr{ﬁ{ of reach

- 3
— mw;ﬁhz;/nj/&; infltienced /‘);;f dis_anline I;’”’*ﬁr’{/
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BEACON Geomorphology Group

ENVIRONMENTAL Down’s (1995) MOdel

Date:

Project:

Aeos!

h(-)i) AL '. 2%
Santy  P5C

Weather:

Watercourse:

Arf\\?k’._")l/ /f(p &
Ac /3

Location: M e a/ﬂ' (¢ Rurlinchon  Reach:
TN i

§=*stable’ N\ D

E = ‘enlarging’

P v

A
- 'depositional’ M — ‘lateral migration’
J—— 1
\‘ 1)
‘\
L) '~ A ]
. ~ 1
Ly . *
¥
Bar SEgiRi

[/ ]

g I?

No o;&servab!e morphological
adjustrment in pracess

[1 no bank
lumping/failurefundercytting

[ jold tree roots expose
O ino tree falls

O ‘no alluvial terrace,

Consistent decrease in channel
width and/or depth

O sediment deposition on bed
(e.g. bar development, shadow
deposits, high embeddedness)

O sediment deposited along banks

g\‘— [T] no bank erosion
[ no alluvial terrace

O no alluvial terrace

Migration of most bends; cross-
sectional dimensions preserved

O erosion along outer bank (e.g.
slumping, young tree roots
exposed, tree falls, undercutting)

Cl deposition along inner bank (i.e.
point bar development)

Consistent increase in channel
width and/for depth

[0 erosion along both banks {e.g.
slumping, young tree roots
exposed, tree falls}

[J no bar formation, scoured bed,
low embeddedness

O no alluvial terrace

\ d 4 ‘depositlonal’

%

m~‘l[ateral migration’

e —‘enlarging’

N

35

™~
P S, -
«% / ““-u.\_ A
5 "’l\

yd AN

Selective deposition resulling in reduced
channel width

O low-flow channel between cuter banks/valley
walls

O alluvial terracefvalley wall

O valley wall contacis at few, if any meander
bends

Initiation of alternating bank erosion in
straightened channels or migration of only
sharpest bends

[ generally straight
E] stable except at sharp bends

[}, sharp bends with outside bank erosion
p,c\)int-barlcut bank development and
undercutting

O no alluvizi-terrace

Initiation of continuous erosion, often at channel
toe

O channel downcutting (e.g. bed scour, low
embeddedness)

{1 steep, high banks above bankfull level

O no alluvial terrace

C =‘compound’

R - 'recovering’

U - ‘undercutting’

§

|

Aggradation of channel bed with erosion of
channel banks

[0 bank erosion (slumping, exposed tree roots})

O sediment deposition on bed (e.g. bar
development, shadow deposits, high
embeddedness)

{1 alluvial terrace with erosion

Development of a sinuous channel within
straightened channel, including erosion of
afternating valley wafls

E] straight alluvial terrace/valley wall

O valley wall contact and erosion at majority
of meander bends

Active bed and outer bank erosion; migration of
bend; coarse inner bank deposits

[0 erosion along outer bank (e.g. stumping,
young tree roots exposed, tree falls,
undercutting)

[ depositicn along inner bank {j.e. point bar
development)

O seoured bed, low embeddedness, no bar
formation

O no alluvial terrace

Source: Downs, P.W. 1995. Estimating the probability of river channel adjustment. Earth Surface Processes and Landforms. 20: 687-705.
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BEACON

ENVIRONMENTAL

Geomorphology Group

Reach Characteristics

Date: Aon 2vl 200 Project: I\ 6%
Weather: C\,,\?\J‘/ T Watercourse: Ap.,,,,\(t,,/ (ceo by
Location: M\ o EC Ruriincton  Reach: Ac-2
o
O Forest O Agricultural Bﬁesideﬂtial & Reach Break
Land Use
[ Pasture/Meadow O Industrial/Commercial B-Other: (Golt faiiSe.

Valley/Stream
Type

O Unconfined

E';‘Cgr:ﬁned

0 Partially Confined:

E/ﬁérennial O Intermittent {3 Ephemeral O Reach Break
Vegetation Type: 4ees =-Shrubs O Grasses [0 Reach Break
= Herbaceous Dominant Type: __ fsiflow ¢ & tlack s
V:g:at:l:gn Buffer Zone: O Nqne D/F?égmented O Continuous
EI4I Channel Width O 1-5 Channel Widths [ >5 Channe! Widths
Age Class: E-Tmmature {<5vy.) O Established (5-30 y.} O Mature (>30y.)
Sinuosity: EI/Low O Moderate O High O Reach Break
E Gradient: /Lc;w O Moderate O High
§ Entrenchment: O Low EModerate A High
Riffle-Pool Spacing: Meander Amplitude: M A
Angle: B70° - 30° B-50° - 60° O 60° - 90° Undercut: @ 15"
Erosion: EI/<.5% 1 5-30% 0O 30-60% O 60-100%
E Failure: O None Slump O Planar O Mass
Material: E@ylsilt O Sand 3 Gravel O Cobble
Channel O Boulder O Other:
Characteristics Riffle Substrate & Clayfsil E8and (2eviC  E-Gravel ©-Cobble
O Bg,dder o Other: ks -:'-\‘a“r-éi Riffle Embeddedness: %
Pool Substrate D/Clayisilt /S/and El/GraveI O Cobble
- 00 Boulder = Other: :’}Caf,("i
E Riffles c Pools |
© |Bankful width m)  —=2-2 L.5 2wl
Bankfull Depth {m) {O‘L{( 0‘66'(;“/ 20
Wetted Width (n) 41 7% 70< 135
Wetted Depth (m) -4 /1y 0AS 0%
Aquatic / Vegetation: dEmergent O Submergent O Floating Portion (%) /&~ 50
Instream Woody Debris: B/Not Present O Presentin Cutbank O Presentin Channel Density: Low/Mod/High
Turbidity IZ/Clear [J Slight O Moderate O High l

Recorded by: fg %



Geomorphology Group
E@éﬁ;@j}ﬁ Rapid Geomorphic Assessment (RGA)

Date: [X‘.a e, L Zo1¥  Project: 2\eoSsy Reach: AC/S
= +

PROCESS GEOMORPHIC INDICATOR N';RESE':,LS SCORE

Lobate bar formation

Coarse materials in riffles embedded
Siltation in pools

Medial / lateral bar formation

Accretion on point bars

Poor longitudinal sorting of bed materials
Deposition in the overbank zone

Aggradation

TN

Rl 1l Pl Boad I o

Sum of Indices o ,ZC}

Exposed bridge/culvert footing(s)
Exposed sanitary/storm sewer/pipeline
Elevated stormwater outfall(s)
Undermined gabion baskets/concrete aprons/crib walls
Scour pool formation downstream of culvert/storm outfall
Cut face on bar formations
Head cutting due to knickpoint migration
Terrace cut through older bar material
Suspended armour layer visible in bank
. Channel worn into undisturbed overburden/bedrock o G.o
Sum of Indices '

NECEARECh
\

<
TN

Degradation

SHNR

-
=]

g

Fallen/leaning trees/fence posts

QOccurrence of large organic debris

Exposed tree roofs

Basal scour on inside meander bends

Basal scour on both sides of channel through riffle
Length of basal scour »50% through reach
Gabion baskets/armourstone walis/etc. outflanked
Exposed length of previously buried pipe

Fracture lines along top of bank/slumping banks
0. Exposed building foundation

[\

Os]

Widening

SRR N(@ | AWM~

|

Sum of Indices

Formation of chute(s)

Single thread to muitiple channel

Evolution of pool-riffle form to low-bed relief form
Cut-off channel(s)

Formation of island(s)

Thalweg alignment out of phase with meander form
Bar forms poorly formed/reworked/removed

i

Planimetric
Form
Adjustment

VAN

N W=

ol LSS

rf.’i [ \Eizq
Stability Index {SI) 32

Source: Ministry of the Environment. 2003. Stormwater Management Planning and Design Manual. Document # 4329e. Queen's Printer for Ontario,
Ontario, Canada.

Sum of Indices

Classification:

O In Regime (< 0.20) EﬁransitionlStressed (0.21—0.40) O In Adjustment (20.41)

Recorded by: ‘X&T /Sé‘]



BEACON

ENVIRONMENTAL

Geom

orphology Group

Rapid Stream Assessment Technique (RSAT)
b o 24 | 720\%

Date: Project: AT
—~ C s
Weather: Senn S LN C Watercourse: Lonlebby/ freelk
Y U
Location: N\ \\\ (‘lo{:}— ~C B«r bnelon  Reach: N¢ -—3/
i )
B
Evaluation .
Category Poor Fair Good Excellent
+<50% of bank network stable. «50~70% of bank network «71-80% of bank network o> 8 bank network stable.
+Recent bank sloughing, stable. stable. «No evidence of bank
slumping or failure frequently «Recent signs of bank «Infrequent signs of bank sloughing, slumping or failure.
observed. sloughing, slumping or failure sloughing, slumpi g or failure. /
fairly common.
+Stream bend areas highly «Stream bend areas unstable. | +Stream bend.areas-stab +Streamn bend areas very stable.
unstable. «-Outer bank height 0.9-1.2 m -Outer‘bmaght 0.6-0.9 «Height <0.6 m above stream
+Quter bank height 1.2 m above stream {1.5-2.1 m abgvé siream bank (1.2=1.5 (<1.2 m above stream for large
above stream (2.1 m above above stream for large above stream bank for larg mainstem areas).
E stream for farge mainstern mainstem areas). ma‘i“s\t":@’i@é)/g «Bank overhang <0.6 m.
= areas). +Bank overhang 0.8-0.9 m. +QOverhang 0.6-0.8 m.
] +Overhang >0.8-1.0 m.
b .
= «Young exposed tree roots «Young exposed tree roots «Exposed tree roots *TE‘XD'O’SENI’Q@ roots old, large
c abundant. common. predominately old and.lenGe, and woody.
E «>6 recent large tree falls per «4-5 recent (large) tree falls smaller young rootyScarce. -Generally’0-1 recent (large)
stream mile. per stream mile. «2-3 recent {large)} tree falls per i s per stream mile.
© siream mile. L/__‘_,es-
«Bottom 1/3 of bank is highly «Bottom 1/3 of bank is .Bott?y&ﬁmé'g'éﬁe?any\ «Bottom 1/3 of bank is generally
erodible material generally highly erodible highily resistant plant/soil matrix | highly resistant plant/soil matrix
«Plant/soil malrix severely material of material. or material.
compromised. «Plant/soil matrix
compromised. J—
«Channel cross-section is +Channel cross-section is -Chran’ﬁg bross-section is AR +Channel cross-section is
generally trapezoidally-shaped. generally trapezoidally- gegerally V- or U-shaped generally V- or Uf-shaped
shaped.
Point Range ¢ 1 2 3 4 5 6 7 9 10 11
Evaluation Poor Fair Good Excellent
Category
«>75% embedded (>85% «50~75% embedded (60-85% «25-49% emlg,gqggde(a o 1 .Riffle embeddness <25% sand-silt
embedded for large mainstem embedded for large mainstem Vglr_geddéﬁriarge mainstes (<35% for large mainstem areas).
areas). areas). |-areas).

Channel Scouring / Sediment Deposition

« Few, if any, deep pools.
»Pool substrate >81% sand-siit.

+L.ow to moderate number of
deep pools.

-Poo! substrate 60-80% sand-silt{

. M@ateﬂﬁ'rﬁ%pools.

.«Pool substrate 30~-59% sand-silt,

+High number of deep pools >61
em (=122 cm for large mainstem
areas).

«Pool substrate <30% composed of
sand-silt.

- Streak marks and/or "banana"

« Streak marks andfor "banana”

« Streak marks and/for "banana™

»Streambed streak marks andfor

deposits common. deposits common. deposifs uncommen. banana-shaped sediment
deposits absent.
«Fresh, large sand deposits very _lFrE8R, Targe sand deposils in «Fresh, large sand deposits in «Fresh, large sand deposits in

commeon in channel, /
«Moderate to heavy san

daposition along majoyportion of

overbank area very cogmon.

channel common
+Small Iocalizeg,areas of fresh

sand deposits along top of low
.»Iaankf'wﬂ

channel uncommon.

«Small localized areas of fresh
sand deposits along top of low
banks.

channel rare or absent.

«No evidence of fresh sediment
deposition on overbank.

« Peint bars moderate to large and
unstable with high ameunt of fresh

+ Pointbar§naderate to large &

stable with high amount of

« Point bars small and stable, well
vegetated andfor amoured with

-Paint bars few, small and stable,
well vegetated and/or anmoured

sand present at most stream fresh sand common. litle or no fresh sand. with little or no fresh sand.
bends.
= ~
Point Range 0 1 2 3 G /@ 6 7 8




Evaluation

Category Poor Fair Good Excellent
e T e,
«Wetted perimeter <40% of «Weited perimeter 40-60% of «Wefied permeter 61-85% o -Wetted perimeter >85% of
bottom width (<45% for large hottorm width (45-65% for large bottom width (66--90% for larg bottom channel width (>80% for
mainstem areas). mainstem areas). mainstem areas). large mainstem areas).

Physical Instream Habitat

»Dominated by one habitat type
{usually runs) and by one velocity
and depth condition {slow and
shallow) {for large mainstem
areas, few riffles present, runs

«Few pools present; riffles and
runs dominant; velocity and
depth generally slow and
shallow {for large mainstem
areas, runs and pools dominant,

«Good mix betWEéRrifﬁe
and pedls

« Relatively diverse velocity and

«Riffles, nuns and pool habitat
present.

» Diverse velocity and depth of flow
present {i.e., slow, fast, shallow

. h . o and deep water).
and pools dominant, velacity and velocity and depth diversity
depth diversity low). intermediate).

+ Riffle substrate composition «Riffle substrate composition «Riffle subsh'atefdo*lﬁéiﬁo@és «Riffle substrate composition:
predominately gravel with high predominately small cobble, good-rhix of gravel, cobhle anc cobble, gravel, rubble, boulder
percentage of sand. gravel and sand. rubble material. ) mix with little sand.

+<5% cobble. +5=24% cobble. -25-49% cobble. .- +>50% cobble.

Y

+Riffle depth <10 om for large «Riffle depth 1015 cm fol { -Riﬁ;%h 15—20 cm for large «Riffle depth >8% for large 20 em

mainstem area. mainstem area. wnlajﬂ;te areas. mainstem areas.

«Large pools generally <30 crn
deep (<61 cm for iarge mainstem
areas) and devoid of
coverfstructure.

«Large pools generally 30—46-crfi”|

deep (61-91 cm for | rg’e/
mainstem areas) wé‘ lithe or no
coverfstructure.

«Large pbifs generally 46-61 cm
deep (91+122 cm for large

maingfern areas) with some
verfstructure.

«barge pools generally >61 cm
deep (>122 em for large
mainstem areas) with good
overhead cover/structure

+ Extensive channet afteration.ors==|
point bar formation!eela ement.

i e increase in point bar
andfor inamount of channet
medification.

- Slight increase in point bar
formation/enlargement or slight
amount of channel modification.

«No channel alteration or
significant point bar formation or
enlargement.

«Riffle/pool ratio; 0.49:1<; »1.51:1

«Riffie/pool ratio; 0.5-0.69:1:
1.31-1.5:1.

«Riffle/pool ratio: 0.9-0.89:1; 1.11—
1.3:1.

«Riffle/pool ratio: 0.9=1.1:1.

» Summer aftemoon Hy0 temp
>80°F.

+Summer aftemoon H:0 temp
75-80°F.

P

75°F.

,wsﬁﬁ"aﬁémoon H:0 te-r\nE

+Summer aftemoon Hy0 temp
<B8°F.

s @

5

Point Range 0 1 2 7 8
Evaluation .
Category Poor Fair Good Excellent
. » Substrate fouling level: High «Substrate fouling lev IModerate | » Subs fouling level: Very Light | » Substrate fouling level: 0-10%
= (»50%). (21-50%). Ce (11-=2096). {rock underside).
© G T ——
3 « TDS: >150 mgiL; Brown. +TDS: 101-150 mg/L.; @ﬁ' Y. « TDS: 50-180 mg/L; Sfightly Grey. | « TDS: <50 mg/L; Clear Flow.
s +Objects visible to depth <0.15m | +Obije s%ﬁliﬂb"—epm 0.1 5 « Objects visible to depth 0.5~1 m | »Clear water — objects visible to
= below surface. r(gl?)s\:;urfnm below surface. depth >1 m below surface.
= -Moderate to strong organic odour. | «Slight to mederate odour. «Slight organic o—:doa:.j « No odour.
e .
Point Range 0 1 2 3 <T ) "‘:) [ 7 8
Evaluation .
Category Poor Fair Good Excellent
«Riparian area mostly non-woody | « Ripangj;ea_p_[edommanﬂy «Forested buffer generally >31 m «Wide (>60 m) mature forested
ﬁ - 2 vagetation. )coocl major & d wide along major portion of both buffer along both banks.
s 3 g -Narrow riparian area. ( gaps. banks.
845
=) T 2 | -Canopy coverage: <50‘Z%.—A verage: 50-60% «Canopy coverage: 60~78% +Canopy coverage: >80% shading
[+ 4 8 shading (30% for ia ainstem shadmg 3 % for large shading (45-59% for large {>60% for large mainstem areas).
areas). ?e' infﬁs;e areas). mainstemn areas).
Point Range 0 1 @ 3 4 5 6 7

Source: Galli, J. 1996. Rapid stream assessment technique, field methods. Metropolitan Washington Council of Governments. 36pp.

Total Overall Score {0-42): 7,55

Ranking:

U Poor {<13)

—Fair (13-24)

| Good (25-34) L] Excellent (35—42)

B\t
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Geomorphology Group
E?ﬁé&ggﬁ Photos & Notes

Date: Doe v 245 Project: 26 6\
) -
Weather: Sonny Y Watercourse: Aordeor/ Cres e
L%
Location: A / cokd G Rudnalan  Reach: AC -3
N )
Photo / Photo /
WP # Notes WP # Notes
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: RE ACON Geomorphology Group

environnental DOWN'S (1995) Model

Date: Beu- 99\

3
Weather: Sonnmy

2

, LoVE
KN

Location: /V\,‘H f/oﬂl, Gl %, (\;,\:)\,o,\ Reach:

Project:

Watercourse:

PATA

Ac -7,

A f\\i‘z\e\m/ (reele

§ =*stable’

M = ‘lateral migration’

D —-‘depositional’

E - ‘enlarging’

B

R ¥

-y

No cbservable morphological

adjus'tment in process

O

no bank

slumping/failure/undergutting

3 old tree roots expose
no thee falls

no a%viaugma ]

Consistent decrease in channel
width and/or depth

[] sediment deposition on bed
(e.g. bar development, shadow
deposits, high embeddedness)

[J sediment deposited along banks

O no bank erosion

‘E1_no dlluvial terrace /

Migration of most bends; cross-
sectional dimensions preserved

[ erosion along outer bank {e.g.
slumping, young free roots
exposed, tree falls, undercutting)

O deposition along inner bank (i.e.
point bar development}

O no alftivial terrace
N

Consistent increase in channel
width and/or depth

{0 erosion along both banks {e.g.
slumping, young iree rools
exposed, tree falls)

3 no bar formation, scoured bed,
low embeddedness
g t

O no alluvial terrace

d = ‘depositional’

BRN\N

_~~ m ="lateral migration’ ]

e - ‘enfarging’

T
BN

I

channel width

walls

O alluvial terrace/valley wall

bends

Selective deposition resulting in reduced

O low-flow channel between outer banks/valley‘\_‘

[] valley wall contacts at few, if any meander

|
i
3
kY

sharpest bends
.0 generally straight

undercutti

O no alluvial terrace

Initiation of alternating bank erosion in
straightened channels or migration of only

Y
stable except at sharp bends

I:I\sr@p bends with outside bank erosiol (l
pointbar/cut bank development and

toe

Initiafion of continuous erosion, often at channe!

O channel downcutting {e.g. bed scour, low
embeddedness)

O steep, high banks above bankfull level

O no alluvial terrace

C — ‘compotnd’

R = ‘recovering’

U = ‘undercutting’

3

channel banks

embeddedness}

[J alluvial terrace with erosion

Aggradation of channe! bed with erosion of

O bank erosion {siumping, exposed tree roots)

O sediment deposition on bed (e.g. bar
development, shadow deposils, high

alternating valley walls

of meander bends

Development of a sinuous channe! within
straightened channel, including erosion of

O straight alluvial terrace/valley wall

O valley wall contact and erosion at majority

formation

Active bed and outer bank erosion; migration of
bend; coarse inner bank deposits

[ erosion along outer bank (e.g. slumping,
young tree roots exposed, ree falls,
undercutting}

O deposition along inner bank (i.e. paint bar
development)

O scoured bed, low embeddedness, no bar

O no alluvial terrace

Source: Downs, P.W. 1995. Estimating the probability of river channel adjustment. Earth Surface Processes and Landforms. 20: 687-705.
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BEACON

ENVIRONMENTAL

Geomorphology Group
Reach Characteristics

Date: Noo 99 201 Project: (6o
Weather: <, ?ﬁn VN NN Watercourse: hpple by Ccenle
" [}
Location: M 20 Buclialsn  Reach: AC-Y
i N
O Forest O Agricultural OO Residential O Reach Break
Land Use

O Pasture/Meadow

1 Industrial/Commercial

@Other: (o\S Coor <o

Valley/Stream Er/Unconﬁned O Cenfined O Partially Confined:
Type E/Perennial O Intermittent O Ephemeral 0 Reach Break
Vegetation Type: O Trees Eﬁrubs = Crasses O Reach Break
E/Herbaceous Dominant Type:
Riparia.m Buffer Zone: O None E’ﬁagmented O Continuous
Vegetation -
17 <1 Channel Width 0O 1-5 Channel Widths [ >5 Channel Widths
Age Class: IE/Ir;rnature (<5y.) O Established {5-30 v.) 0O Mature (>30y.)
Sinuosity: B/Low 0O Moderate g High L1 Reach Break
§ Gradient: = Low 0 Moderate 0O High
=
& |Entrenchment: Bﬁw O Moderate O High
Riffle-Pool Spacing: Meander Amgplitude:
Angle: O 0°-30° B30 -60° @60° - 90° Undercut:
Erosion: B <5% O 5-30% O 30~60% O 60-100%
4
g Failure: E/None [ Siump O Planar O Mass
Material: e’ Clay/silt O Sand O Gravel 11 Cobble
Channel O Boulder B Other:
Ch teristi
aracteristics | Iiffie Substrate 01 Clay/sit O Sand & Gravel O Cobble
[0 Boulder B Other: _terraf X Riffie Embeddedness: %
Pool Substrate & éiaylsiit -Sand = Gravel E‘I/Cobbie
5 O Boulder O Other:
|
3 Riffles Pools
5
Bankfull Width (m) !
h) e Az
wettes with (my  SAL CUADDCE O (o0t Spenle fon WU
. {'\ Q,. 2
A g b W2
Waetted Depth (m) a tnruendd Oy pon 2

Aquatic / Vegetation: I'_"i/Emergent O Submergent O Floating Portion (%): 152
Instream Woody Debris: IE/Not Prasent O Present in Cutbank O Presentin Channel Density: Low/Mod/High
Turbidity O Clear & Slight O Moderate O High ]

ﬁ { -
Recorded by: - lC



Geomorphology Group
%?éﬁg}ﬁ Rapid Geomorphic Assessment (RGA)

Date: Aoc 24 2.i% Project: N 6o | Reach: b —Y

PRESENT

No .| Yes SCORE

PROCESS GEOMORPHIC INDICATOR

N\

Lobate bar formation

Coarse materials in riffles embedded
Siltation in pools -
Medial / lateral bar formation

Accretion on peoint bars

Poor longitudinal sorting of bed materials
Deposition in the overbank zone

A\

Aggradation

N h
o\

NG DN

Sum of Indices

Exposed bridge/culvert footing(s)

Exposed sanitary/storm sewer/pipeling

Elevated stormwater outfall(s)

Undermined gabion baskets/concrete aprons/crib walls
Scour pool formation downstream of culvert/storm outfall -
Cut face on bar formations ! J
Head cutting due to knickpoint migration

Terrace cut through older bar material

Suspended armour fayer visible in bank

0. Channel worn info undisturbed overburden/bedrock

Sum of Indices

CUSSETYNA

N

Degradation

NA

il

SR |N(@ | AWM=

i

Fallen/leaning trees/fence posts

Occurrence of large organic debris

Exposed tree roots

Basal scour on inside meander bends

Basal scour on both sides of channel through riffle
Length of basal scour >50% through reach
Gabion baskets/armourstone walls/etc. outflanked
Exposed length of previously buried pipe

Fracture lines along top of bank/slumping banks
0. Exposed building foundation

NRER

Widening

NHONE
NG

e (@ N @O BN>

° 1N
Q

Sum of indices

Formation of chute(s)

Single thread to multiple channel

Evolution of pool-riffle form to low-bed relief form
Cut-off channel{s)

Formation of island(s)

Thalweg alignment out of phase with meander form
Bar forms poorly formed/reworked/removed

Planimetric
Form
Adjustment

Nj@ oA h

Sum of Indices o2

SRR

Stability Index (SI) 0.06{

Source: Ministry of the Environment. 2003. Stormwater Management Planning and Design Manual. Dosument # 4329e. Queen'’s Printer for Ontario,
Ontario, Canada.

Classification:

B/In Regime (< 0.20) O in Transition/Stressed (0.21 - 0.40) O in Adjustment (20.41)

Recorded by: Y g



' BEACON

ENVIRBONMENTAL

Geomorphology Group
Rapid Stream Assessment Technique (RSAT)

Date: ﬁ\q o L L\ La\¥ Project: 2 60%0
Weather: SU . 7 ~C Watercourse: A,nf) f)/ / e e
Location: M1 \ C/ A+ (=C (/;r[ (aaton  Reach: A . ‘-n‘
v i
~
Evaluation .
Category Poor Fair Good Excellent
+<50% of bank network stable. «50-70% of bank network «71--80% of bank network +>80% of bark-neiwark stable.
+Recent bank sloughing, stable. stable. «Ne-évidence of bank
slumping or failure frequently «Recent signs of bank +Infrequent signs of bank sloughing, shemping or fdilure.
observed. sloughing, slumping or failure sloughing, slumping or failure. (
fairly common.
«Stream bend areas highly +Stream bend areas unstable. «Stream bend areas stable. « Stream beg d'.aﬁ very stable.
unstable. +Quter bank height 0.9—1.2m | -Outer bank height 0.6-0.9 m -Height=<0.6 m above stream
+Outer bank height 1.2 m above stream (1.5-2.1m above stream bank (1.2—1.5m .2 m above stream for large
above stream (2.1 m above above stream for large above stream bank for large mainstemn areas}.
_é" stream for large mainstem mainstem areas). mainstem areas). Bank overhang <0.6 m.
s areas). «Bank overhang 0.8-0.9 m. ~Overhang 0.6-0.8 m.
kL] +Qverhang >0.8=1.0 m.
[72]
3 «Young exposed tree roots +Young exposed tree roots «Exposed tree roots «Expos ﬂtr}e roots‘ol—} ge
c abundant. common. predominately old and large, and.wab
& +>6 recent large tree falls per +4~5 recent (large) tree falls smaller young roots scarce. /@nerally 0-1 recent {large)
5 stream mile. per stream mile. «2-3 recent (large) tree falls per tree falls per stream mile!
stream mile. \ /
+Bottom 1/3 of bank is highly +Bottom 1/3 of bank is -Bottom 1/3 of bank is gegg;allyw -+Bottermn-1/3.of bank is generaliy
erodible material generally highly erodible highly resistant plant/sdilfiatrix | highly resistart-plant/soil matrix
+Plant/soil matrix severely material or material. or material.
compromised. «Plant/soil matrix
compromised. B
»Channel cross-section is »Channe! cross-section s « Channel cross- secnon IS"‘" === -Channel‘cros\s-section is
generally trapezoidaliy-shaped. generally trapezoidally- generally V- or U- shaped generally V- or U-shaped
shaped. a\
W bl - \ b
Point Range 0 1 2 3 4 5 6 7 8 6’ 10 ) 1
Evaluation Poor Fair Good Excellent
Category

Channel Scouring / Sediment Deposition

«>75% embedded (>85%
embedded for large mainstem
areas).

+50~75% embedded {60-85%
embedded for large mainstem
areas).

«25-49% embedded (35-59%
embedded for large mainstem
areas).

«Riffie embeddness <25% sand-silt
(<35% for large mainstem areas).

+Few, if any, deep pools.
+ Poct substrate >81% sand-silt.

« 1 ow to moderate number of
deep pools.

«Pool substrate 60-80% sand-silt.

+ Moderate number of deep pools.
«Poal substrate 30-59% say “silt.

<Fighniimber of deep pools >61
cm {>122 cm for large mainstern
areas).

_ Poolsubstrate <30% composed of
sand-silt.

« Streak marks and/or "banana”
deposits common.

» Streak marks and/for "banana”
deposits common.

« Streak marks and/or "banana"
deposits uncommon.

-Streambed streak marks andfor
banana-shaped sediment

deposits absent.
«Fresh, large sand deposits very +Fresh, large sand deposits in «Fresh, large sand deposits in. m e sand deposits in
common in channet. channel common. channel uncommon, channe! rarg or absent.
« Moderate to heavy sand « Small focalized areas of fresh « Smaii localized areag’of fresh «No evidence of fresh sediment

deposition along major porion of
overbank area very common.

sand deposits along top of low
banks.

sand deposits along(w/

banks.

__deposifion on overbank.

« Point bars moderate to large and
unstable with high amount of fresh
sand present at most stream
bends.

+ Point bars moderate to large and
unstable with high amount of
fresh sand common.

+Point bars small and stable, well
vegetated and/or armoured with
little or no fresh sand.

« Point bars few, smali and stable,
well vegetated andfor armoured
with ttle or no fresh sand.

o

Paint Range

0 1 2

5(6//

7\ 8




Evaluation

Category Poor Fair Good Excellent
+Wetted perimeter <40% of +Wetted perimeter 40-60% of Wettedl perimeter 61-85% of «Wetted perimeter >85% of
bottom width (<45% for large bottom width (45-65% for large bott@l’lewidm {66=50% for large bottom channel width {>80% for
mainstem areas). mainstem areas). mainstem areas). large mainstem areas).

Physical Instream Habitat

+Dominated by one habitat type
(usually runs) and by one velodity
and depth condition (slow and
shallow) (for large mainstem
areas, few riffles present, runs
and pools dominant, velocity and

«Few pools present; rifles ang,&
runs deminant; velocify-and
depth generally sr!p\(and
shallow (for large mainstem

areas, runs and\ pools dominant,

velocity and dept@a_rsi_ty”/

=T Goodmi
and poals

«Relatively diverse velocity and
depth of flow.

tween riffles, runs

« Riffles, runs and poo! habitat
present.

« Diverse velocity and depth of flow
present (i.e., slow, fast, shallow
and deep water).

depth diversity low). intermediate).

«Riffle substrate composition «Riffle substrate composition «Riffle sub. f}u:upesm;zrrh +Riffle substrate compesition;
predominately gravel with high predominately small cobble, go ix.of gravel, cobble and cobble, gravel, rubble, boulder
percentage of sand. gravel and sand. le material. mix with litle sand.

+<5% cobble. «5-24% cabble. -rzli‘a@% cobble, +>50% cobble.

+Riffte depth <10 cm for large
mainstem area.

«Riffle depth 10—15 cm for large
mainstem area.

«Riffle depth 15-20 cm for large
mainstem areas.

«Riffle depth 8% for large 20 cm
mainstem areas.

«Large pools generally <30 cm
deep (<61 em for large mainstem
areas) and devoid of
cover/structure.

« Large pools generally 30-46 cm
deep (6181 cm for farge
mainstem areas) with little or no
coverfstructure.

«Large pools generally 46-61 cm
deep (91122 ¢m for large
mainstemn areas) with some
coverfstructure.

« Large-pools Generally >67 om
ep (»122 cm for large
mainstem areas) with g

overhead ooﬂsﬂucmre

+Extensive channel alteration or
point bar formation/enlargement.

«Moderate increase in point bar
and/or in amount of channel
modification,

« Slight increase in point bar
formatiorenfargement or slight
amount of channel modification.

+No channel alteration or
significant point bar formation or
enlargement.

« Riffle/pool ratio: 0.49:1<; »1.51:1

« Riffle/pool ratio; 0.5-0.69:1;
],31-1.5:,11-

«Riffle/pool ratio: 0.9-0.89:1; 1.11—
1.3:1.

« Rifflefpool ratio: 0.9-1.1:1.

« Summer aftemoon H:0 temp

" Summer aftermoon Hz0 tem|
75-80°F. -~

« Summer aftemoon Hx0 t(emﬁES’——

« Summeér afternoon H,0 temp
<G8°E

>80°F. / 75°F. [
Point Range 0 1 2 ~\ 3 4 / 5 '\/7/ 7 8
= a =
Evaluation .
Category Poor Fair Good Excelfent
. »Substrate fouling level: High + Substrate fouling level: Moderaté™ | « Substrate, fouling level: Very Light ] « Substrate fouling level: 0-10%
£ {>50%). £21-50%). £11-20%) {rock underside?.
©
3 »TDS: >150 mgfL; Brown. «TDS: 101-150 mgll; Grey. - TDET50-100 mgiL; SligﬁﬁTG\rey\.x «TDS: <50 mg/L; Clear Flow.
o «Objects visible to depth <0.15m -Obj!ects’\‘r'iéﬁﬁl'é_to depth 0.15—05+| - Objects visible to depth 0.5-1 m »Clear water - abjects visible to
';-é below surface. m below surface, below surface. depth >1 m below surface.
] . D
= » Moderate to strong organic odour. | «Slight to moderate odour. -§yg_h£0rganlc odouD «No odour.
Point Range 0 1 2 3 q”d S8 6 7 8
Evaluation .
Category Poor Fair Good Excellent
»Riparian area mostly non-woody }ipariaﬁifé&?ﬁ%anﬂy - Forested buffer generally >31 m +Wide (>60 m) mature farested
g - {":’ vegetation. wooded but with major localized | wide along major portion of both buffer along both banks.
= § .§ » Narrow riparian area. gaps. banks.
T Q= =
= £ 'E »Canopy coverage: <60%,~ -Canopyh?verage: 50-60% «Canopy coverage: 60—79% « Canopy coverage: »80% shading
[+ 4 QO shading {30% for large ainstem | shading {30—44% for large shading (45-59% for large {>60% for large mainstem areas).
o areas). k_/’ _.mainstem areas). mainstem areas).
Point Range 0 1 (9 3 4 5 6 7

Source: Galli, J. 1998. Rapid stream assessment technique, field methods. Metropolitan Washington Council of Governments. 36pp.

Total Overall Score (0=42): f&g Q(Q\

Ranking: Ll Poor (<13) L Fair (13-24) Bé)od (25-34) || Excellent (35—42)

ooy M [y




: BEACON

Geomorphology Group
ENVIRGNMENTAL Photos & Notes

Date: Noa 2u, 2.00% Project: AT
B2t !
Weather: - neof '?,"S‘C Watercourse: A?D\Q_L)u Coeoeln
v/
Location: M :\\p,—/gc—‘r &C gur Jnedan  Reach: NC -+
_ J
Photo / Photo /
WP # Notes WP # Notes
RO M- outled indos Tand. Cliannad
LOLA W liad e e F g
A LA YO o (el
\A2L=>
AT é"S V»Gb—\) C o Cor '0»«?& s{ﬁr‘\J
|
A% U/s viewd Yesm Cord ‘FKHA_ x‘\'»-_b
1471 (% Tpe etled on r.‘c\b\-i— benle
a7y ?i%mu‘#ﬁ“ o F‘S\;\'*"( VNS
Q72T
&\’I_\S’ /e U@ ¢F @,‘Qwe_rc..& e b C.)/‘Cl"l‘—!‘v(
& : s
R wka
924 d/e oF f\_)ef\e‘*o\ cardidieng
14173
47% | dfe Jiewa o Coellecd feeom
14 2w 0" ol(f? é- [ V\‘\ C.(A}""‘%"‘ailj
GIF-2 | Leras mussive LEasies e Zo C}lﬁ
\‘\15. o€ r\::g/\e_
a2s Vicid Lvae '?911«?' X3 pgr b f@éf,- g?cn\
ﬁ?;\ U/s (VAN Py o '_;Pgné
617 | U viewr of el leceesds Tard

Additional Notes:

Recorded by: ]t(_'(-;




- BEACQN Geomorphology Group

envirRonmental DOWN'S (1995) Model

gANC R 1

A{\)‘{‘?\Q\OV (reeq

Bate: h‘u q LM, 258 Project:
Weather: Su ,T,% AN Watercourse:
Location: N\;\({:m tL & & Apato & Reach:

-

ALY

S = ‘stahle’ ]

—‘depositional

M - ‘[ateral migration’

\“*\ :

E - ‘enlarging’

g 7y -

No observable morphologicall

Consistent decrease in channel

adjustment in process width andfor depth sectional dimensions preserved
[J no bank [d sediment deposition on bed O erosion along outer bank (e.g.
sEumpinglfai[urelund}rcutting {e.g. bar development, shadow siemping, young tree roots
deposits, high embeddedness) exposed, tree falls, undercutting}
[ fold tree roots exposed
0 fall O sediment deposited along banks |[J deposition along inner bank (i.e.
no tree falls . point bar development)
) luviakerrace O3 no bank erosion )
no aluyl ) O no alluvial terrace
1 ngalluvial lerrace

Migralion of most bends; cross-

Consistent increase in channel
width and/or depth

O erosion along both banks {e.g.
slumping, young tree roots
exposed, tree falls)

O no bar formation, scoured bed,
low embeddedness

O no alluviai terrace

m = ‘lateral migration’_

e - ‘enlarging’

d=‘depositional ~__ o,

Selective deposition resulting in reduced
channe! width

O low-flow channel between outer banks/valley
walls

O alluvial terracefvalley wall

O valley wall contacts at few, if any meander
bends

Initiation of alternating bank erosion in
straightened channels or migration of only
sharpest bends

O generally straight
\D\stab[e except at sharp bends
O harp bends with outside bank erosion,

pointsharfcut bank development and
undercutti

O no alluvial terrace

initiatipn of continuous ercsion, often af channel
toe

O channel downcutting (e.g. bed scour, low
embeddedness)
steep, high banks above bankfull level

E/

no alluvial terrace

C - ‘compound’

R =‘recovering’

U —~ ‘undercutting’

3

N

Aggradation of channel bed with erosion of
channel banks

O bank erosion {slumping, exposed tree roots)

O sediment deposition on bed (e.g. bar
development, shadow deposits, high
embeddedness)

[ alluvial terrace with erosion

Development of a sinuous channel within
siraightened channel, including erosion of
aiternating valley walls

O straight alluvial terracefvalley walt

O valley wall contact and erosion at majority
of meander bends

Active bed and outer bank erosion; migration of
bend; coarse inner bank deposils

O erosicn along outer bank {e.g. slumping,
young tree roots exposed, tree falls,
undereutting}

[} deposition along inner bank {i.e. point bar
develapment)

{1 seoured bed, low embeddedness, no bar

[J no alluvial terrace

Source: Downs, P.W. 1895. Estimating the probability of river channe! adjustment. Earth Surface Processes and Landforms. 20: 687-705.

Recorded by:

Ne [%5




BEACON

ENVIRONMENTAL

Geomorphology Group
Reach Characteristics

Date: Oct ashg Project: D1hogt. L
Weather: oNOXCasE 1 2°C Watercourse: Sielcon Creele
Location: MitlrrofE & C Reach: SC
O Forest O Agricultural D/Residential O Reach Break
Land Use
O Pasture/Meadow O IndustrialiCommercial EY Other: G\O\C Couras,
Valley/Stream El/ Unconfined O Confined 3 Partially Confined:
Type O Perennial O Intermittent O Ephemeral B Reach Break
a / .
Vegetation Type: E/Trees [{Shrubs El/Grasses LI Reach Break
O Herbaceous Domipant Type: YYAN1C UW’C‘ OYA5S=
- - Yt
° uffer Zone: one ragmente ontinuous
Riparian Buffer Z B N =G ted O Conti
Vegetation E/
O <1 Channel Width 1/-5 Channel Widths [0 >5 Channel Widths
Age Class: [0 Immature (<5v.) E/Established (5-30y.) O Mature (>30y.)
Sinuosity: ;l//mw O Moderate O High 00 Reach Break
E Gradient: Low O Moderate O High
b= EH/
& |Entrenchment: Low O Moderate O High .
Riffle-Pool Spacing: !]Q ‘ \Pi‘ Meander Amplitude:; i:) \ pi’
Angle: EI/O" - 30° a 30°-60° O s80° - 90° Undercut:
Erosion: <5% O 5-30% 0O 30-60% O 60-100%
&
§ Failure: None Zyﬂp {1 Planar 0O Mass
Material: D]@ylsi]t Sand O Gravel O Cobble
Channel P O Boulder 01 Other:
Characteristics | Joite Syrtrate O Clay/silt O Sand [ Gravel 0 Cobble
P O Boulder 0 Other: Riffle Embeddedness: %
d
;adSubstrate D]/Claylsilt EI/S,and O Gravel 0 Cobhle
o O Boulder [1 Other:
[ = T
E Rifles U‘%C‘v‘c . Cx:»‘C‘" Poocls CH{:;_ al Co ;:"}
& 2128 44 2.6 % (hockweder)

Bankfull Width (m)

g o b o
Bankfull Depth (m) (22O 050 02 Ol G A
Wetted Width (m) 20 2.0 2.02.0 1. 0
Wetted Depth (m) azH 0 oS 60 02>
Z
Aquatic / Vegetation: ?mergent O Submergent O Floating Portion (%): _ 8O
Instream Woody Debris: Nc;; Present [ Presentin Cutbank O Present in Channel Density: Low/Mod/High
e
Turbidity o Clear O Slight [l Moderate O High |

Recorded by: _, \ﬁ ]



: Geomorphology Group
* §;}3}£‘~,§9}H Rapid Geomorphic Assessment (RGA)

pate: _Oct QS| Project: _ A1l DR\ .\ Reach: _ D, —|

PROCESS GEOMORPHIC INDICATOR NZRESEI:,LS SCORE
Lobate bar formaticn e
Coarse materials in riffles embedded -
Siltation in pools

Medial / tateral bar formation R
Accretion on point bars > ¢
Poor longitudinal sorting of bed materials :

Deposition in the overbank zone

Agaradation

EESd Eol Bol B B

Sum of Indices

Exposed bridge/culvert footing(s)
Exposed sanitary/storm sewer/pipeline
Elevated stormwater cutfall(s)
Undermined gabion baskets/concrete aprons/crib walls
Scour pool formation downstream of culvert/storm outfall
Cut face on bar formations
Head cutting due to knickpoint migration
Terrace cut through older bar material
Suspended armour layer visible in bank
. Channel worn into undisturbed overburden/bedrock
Sum of Indices

Degradation

ARNERAANEN

=Rl Sk Ed RSUI Pl AR N

-
(=]

Fallen/leaning trees/fence posts
Occurrence of large organic debris
Exposed tree roots -
Basal scour on inside meander bends

Basal scour on both sides of channel through riffle
Length of basal scour >50% through reach
Gabion baskets/armourstone walls/etc. outflanked
Exposed length of previously buried pipe

Fracture lines afong top of bank/slumping banks
0. Exposed building foundation

Widening

P

NN

>lolof~lelofslwlin|-

Sum of Indices

Formation of chute(s)

Single thread fo muitiple channe|

Evolution of pool-riffle form to low-bed relief form
Cut-off channel(s)

Formation of island(s)

Thalweg alignment out of phase with meander form
Bar forms poorly formed/reworked/removed

Planimetric
Form
Adjustment

%

Sum of Indices ' {
Stability Index (SI) cV

Source: Ministry of the Environment. 2003. Stormwater Management Planning and Design Manual. Document # 4329e. Queen's Printer for Ontario,
Ontario, Canada.

\\ N \\\\

?iﬁ’cation:
In Regime (< 0.20) O In Transition/Stressed (0.21 — 0.40) O In Adjustment {20.41)

Recorded by: § ;@ !



 BEACON

ENVIRONMENTAL

Geomorphology Group
Rapid Stream Assessment Technique (RSAT)

1 .
Date: Oct 25 i 1Y Project: 2 eO&Y |
&
Weather: SUEeECra S RNy Watercourse: SW,\AO () (Xé’fi’ k_
Location: NN crobt 6 C Reach: S
Evaluation .
Category Poor Fair Good Excellent
+<50% of bank network stable. »50-70% of bank network »71-80% of bank network +>80% of bank network stable.
»Recent bank sloughing, stable. stable. «Na evidence of bank
slumping or failure frequently +»Recent signs of bank «Infrequent signs of bank sloughing, slumping or failure.
observed. sloughing, slumping or failure sloughing, sltmping or failure.
fairly common,
» Stream bend areas highly «Stream bend areas unstable, «Stream bend areas stable. «Stream bend areas very stable.
unstable. .Quter bank height 0.9-1.2m | +Outer bank height 0.6-0.9 m | .Height <0.6 m above stream
«Quter bank height 1.2 m above stream {1.5-2.1m above stream bank (1.2—1.5m (=1.2 m above stream for large
above stream (2.1 m above above stream for large above stream bank for large mainstem areas).
E stream for large mainstem mainstem areas). mainstemn areas). . Bank overhang <0.6 m.
= areas). «Bank overhang 0.8-0.9 m. | +Overhang 0.6-0.8 m.
B +Overhang >0.8-1.0 m.
2]
5 «Young exposed tree roots «Young exposed free roots «Exposed free roots «Exposed tree roots old, large
c abundant. common. predominately old and large, and woody.
s »>6 recent large tree falls per »4-5 recent (iarge) tree falls smaller young roots scarce. «Generally 0-1 recenl (large)
5 stream mile. per stream mile. «2-3 recent (large) tree falls per tree falls per stream mile,
stream mite,
«Bottom 1/3 of bank is highly «Botiom 1/3 of bank is «Bottorn 1/3 of bank is generally | «Bottom 1/3 of bank is generally
erodible material generally highly erodible highly resistant plant/soil matrix | highly resistant plant/soil matrix
«Plant/soil matrix severely material or material. or material.
compromised. « Plant/soil matrix
compromised.
»Channel cross-section is »Channel cross-section is » Channel cross-section is «Channel cross-section is
generally trapezoidally-shaped. generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped. =
. ™
Point Range 0 1 2 3 4 5 Q 6 (’% L) ‘9 10 11
Evaluation Poor Fair Good Excellent
Category

Channel Scouring / Sediment Depasition

«>75% embedded (>85%
embedded for [arge mainstem
areas).

« 50-75% embedded (60-85%
embedded for iarge mainstem
areas).

» 25-49% embedded (35-59%
embedded for large mainstem
areas}).

+Riffie embeddness <25% sand-sitt
(<35% for large mainstem areas).

«Few, if any, deep pools.
« Pool substrate >81% sand-silt.

« Low to moderate number of
deep pools.

« Pool substrate 60-80% sand-silt.

»Moderate number of deep pools.
«Pool substrate 30-58% sand-silt

« High number of deep pools >61
cm (>122 cm for large mainstem
areas).

«Pool substrate <30% composed of
sand-silt.

» Streak marks and/or "banana”
deposits common.

« Streak marks and/or "banana"
deposils common.

« Sfreak marks and/or "banana®
deposits uncommon.

+» Streambed streak marks and/or
banana-shaped sediment
deposits absent.

«Fresh, large sand deposits very
common in channet.

»Moderale to heavy sand
deposition along major portion of
overbank area very commaon.

«Fresh, large sand deposits in
channel common.

»Smaltfocalized areas of fresh
sand deposits along fop of low
banks,

« Fresh, large sand deposits in
channel uncommon.

«Small localized areas of fresh
sand deposits along top of low
banks.

«Fresh, large sand deposits in
channel rate or absent.

»No evidence of fresh sediment
deposition on overbank,

« Point bars moderate to large and
unstable with high amount of fresh

«Point bars moderate 1o large and
unsiable with high amount of

»Point bars smakl and stable, well
vegetated and/or ammoured with

»Point bars few, small and stable,
well vegetated and/or armoured

sand present at most stream fresh sand common. little: or no fresh sand. with fittle or no fresh sand.
bends. .
oo, ¥
Point Range o 1 2 3 4 @ 6 7 8




Evaluation

Category F'ooll' Fair Good Excellent
«\Wetted perimeter <40% of «Welted perimeter 40-60% of «Wetted perimeter 61-85% of « Wetted perimeter >85% of
bottom width {(<45% for large bottorn width (45-65% for large bottom widih (66-90% for large bottom channel widih (>80% for
mainstem areas). mainstem areas). mainstem areas). large mainstern areas).

Physical Instream Habitat

» Dominated by one habitat type
(usually runs) ard by one velocity
and depth condition (slow and
shallow) (for large mainstem
areas, few riffles present, runs
and pocts dorninant, velocity and
depth diversity low).

« Few pools present; riffles and
runs dominant; velocity and
depth generally slow and
shallow (for large mainstem
areas, runs and pools dominant,
veloclty and depth diverslty
intermediate).

«Good mix between riffles, uns
and pools

+ Relafively diverse velocity and
depth of flow.

»Riffles, runs and pool habitat
present.

» Diverse velocity and depth of flow
present (i.e., sfow, fast, shallow
and deep water).

= Riffte substrate composition
predominately gravel with high
percentage of sand.

»<5% cobble.

«Riffle substrate composition
predominately srmall cobble,
gravel and sand.

+5-24% cobble.

«Riffle subsirate composition has
good mix of gravel, cobble and
rubble material.

+25-49% cohble,

+Riffle substrate composition:
cabble, gravel, rubble, boulder
mix with lithe sand.

«>50% cobhle.

«Riffle depth <10 cm for large
mainstem area.

« Riffle depth 10-15 ¢m for targe
mainstem area,

«Riffie depth 15-20 cm for large
mainstem areas.

»Riffle depth >8% for large 20 cm
mainstem areas.

«Large pools generally <30 cm
deep (<61 cm for large matnstem
areas) and devoid of
cover/structure.

«large pools generally 30—46 cm
deep (61-91 cm for large
mainstem areas) with little or no
coverfstructure.

« Large pools generally 46-61 cm
deep (91122 om for large
mainstem areas) with some
cover/structure.

sLarge pools generally >61 ¢cm
deep (>122 cm for large
mainstem areas)} with gocd
overhead coverfstructure

» Extensive channel alieration or
point bar formation/enlargement.

« Moderate increase in point bar
andfor in amount of channel
modification.

» Slight increase in point bar
formation/enlargement or slight
amount of channel modification.

»No channel alteration or
significant point bar formation of
enlargement.

« Riffle/pool ratio: 0.4%:1<; »1.51:1

«Riffle/pool rafio: 0.5-0.69:1;
1.31-1.5:1.

« Riffle/pool ratio; 0.9-0.89:1; 1.11—
1.3:1.

« Riffle/pool ratio: 0.9—1.1:1.

« Summer afternoen Hz0 temp
>80°F.

« Summer afternoon Hx0 temp
7580 FZ‘—\\ )

» Summer aftermocon Hz0 temp 68—
75°F.

« Summer afiemoon Hz0 temp
<68°F.

3
Point Range 0 1 2 @ 4 5 6 7 8
Eg:tl:;gfy" Poor Fair Good Excellent
. » Substrate fouling levek: High « Substrate fouling level: Moderate | « Substrate fouling level: Very Light | « Substrate fouling level: 0-10%
b (>50%). (21-50%). {11-20%). (rock underside).
©
g «TDS: >150 mg/L; Brown. «TDS: 101-150 my/L; Grey. +TDS: 50100 mgiL; Sfightly Grey. | » TDS: <50 mg/L; Clear Flow.
5 «Objects visible to depth <G.15m | « Objects visible to depth 0.15-0.5 | » Objects visible to depth 0.5-1 m »Clear water — objects visible to
b below surface. m below surface., hetow surface. depth >1 m below surface.
= «Moderate to strong organic odour. | «Slight to moderate odour. « Slight crganic odour. «No adour,
Point Range 0 1 2 3 4 @ 6 7 8
Evaluation Poor Fai Good Excellent
Category air 00 xcelfen
. o | *Riparian area mostly non-woody | «Riparian area predominantly « Forested buffer generally >31m | »Wide (>60 m) mature forested
& . B | wvegetation, wooded but with major localized | wide along major portion of beth buffer along both banks,
L 8.2\ Narowipari gaps. banks.
el = parian area.
[1 = =]
2 :‘L.“ ?—, »Canopy coverage: <50% «Canopy coverage: 50-60% « Canopy coverage: 60-79% + Canopy coverage: >80% shading
14 8 shading (30% for large mainstem | shading (30—44% for large shading {(45-59% for large {(>B0% for large mainstem areas).

areas). o

mainstem areas).

mainstem areas).

Point Range

0

2 3

4 §

6 7

Source: Galli, J. 1996. Rapid stream assessment technique, field methods. Metropolitan Washington Council of Governments, 36pp.

Total Overall Score (0—42): g \

Ranking: [ Poor (<13) @{air(13—24) L] Good (25-34) [ Excellent (35-42)

Recorded by 35 }




BEACON

ENVIRONMENTAL

Geomorphology Group
Photos & Notes

Date: Ne ¥ 25 - e A Project: DMK 1
Weather: ~ og raxat (227 Watercourse: ghf / 0/6(7 C k
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influence of 'Aga’m!g.é:}; {{)mnr?{
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2o BEACON Geomorphology Group

environmental DOwn’'s (1995) Model

Date: Aok as i@ Project: 216081
Weather: ey CC Sr [ GC, Watercourse: S h ﬁ/C/{/jﬂ (fé”
Location: M I f@‘p ’(’ 61 C Reach: >C :"/
—§< 'stable’ —_ D — ‘depositional M — ‘fateral migration’ E —‘enlarging’

~

/ l

slumping/failure/undercutting
O old tree roots exposed
£ no tree falls

O no alluvial terrace

(e.g. bar development, shadow
deposits, high embeddedness)

O sediment deposited along banks |J
[ no bank erosion

£ no alluvial terrace

slumping, young tree roots
exposed, tree falis, undercutting)

deposition along inner bank (i.e.
point bar development}

E1 no alluvial terrace

o W £ o h
| ” v h
1
No observable morphological Consistent decrease in channel Migrafion of most bends; cross- Consistent increase in channel
adjustment in process width and/or depth sectional dimensions preserved width andfor depth
O no bank [0 sediment deposition on bed O erosion along outer bank {e.g. [ erosion along both banks (e.g.

slumping, young tree roots
exposed, free falls)

O no bar formation, scoured bed,
[ow embeddedness

0 no alluvial terrace

“—~—___d —'depoSitional’

m = ‘lateral migration’

e - ‘enlarging’

I

)

Selective deposition resulting in reduced
channel width

O low-flow channel between outer banks/valley
walls

O alluvial terracelvalley wall

3 valley wall contacts at few, if any meander
bends

Initiation of altemnating bank erosion in
straightened channels or migration of only
shampest bends

O
(|
£

generally straight
stable except at sharp bends

sharp bends with outside bank erosion,
point-bar/cut bank development and
undercutting

no alluvial terrace

Initiation of continuowus erosion, often at channel
foe

O channel downcutting (e.g. bed scour, low
embeddedness)

{1 steep, high banks above bankfull level

£ no alluvial terrace

C - ‘compound’

R - ‘recovering’

U — ‘undercutting’

N

Aggradation of channel bed with erosion of
channel banks

O bank ercsion (slumping, exposed tree roots)

O sediment deposition on bed (e.g. bar
development, shadow deposits, high
embeddedness)

[J alluvial terrace with erosion

Development of a sinuous channel within
straightened channel, including erosion of
alternating valley walls

£] straight alluvial terrace/valley wall

[ valley wall contact and erosion at majority

of meander bends

Active bed and outer bank erosion; migration of
bend; coarse inner bank deposits

1 erosion along outer bank (e.g. slumping,
young tree rools exposed, free falls,
undercutting)

O] deposition along inner bank (.. point bar
development)

O scoured bed, low embeddedness, no bar
formation

[ no alluvial terrace

Source: Downs, P.W. 1995. Estimating the probability of river channel adjustment. Earth Surface Processes and Landforms. 20: 687-705.

o

-
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ELC Pl ol 6, Buckradnen JPoLYCON: |

commumty  |SYRVE R(?}. DfLE‘ Lt TiME: ﬁf\tn:;
DESCRIPTION & Dol es 2% e d g
CLASSIFICATION . . .
UTMZ: |1 IUTME. EEVE JuTMN: T Y
POLYGON DESCRIPTION
SYSTEM SUBSTRATE | TOPOGRAPHIC HISTORY PLANT FORM | COMMUNITY
FEATURE
(G TERRESTRIAL G oRreemc G MATURAL 3 PLANKTON LAKE
G werLano G winerat sai | porrommn |GTUTRR  <|E ommaim |G s
«[G Aaus G earent . | A e rorg HAREH
G AciDic BEORK TASLELAND UCHEN SWAMP
ROLL. UPLAND BRYCPHYTE FEN
G sasic BEDRK CLIFF DECIDUOUS 80G
TALUS CONIFEROUS BARREN
SITE G care. eeoRic CREVICE / CAVE COVER MIXED MEADOW
ALVER 8 PRAIRIE
ROCKIAND THICKET
Rl S BEACH/BAR OPE: SAVANNAH
SURFICIAL DEP SmEFDUNE G sHruB \ir:\gc;%as#wo
BEDROCK (G TREED PLANTATION

STAND DESCRIPTIQON:

SPECIES IN ORDER OF DECREASING DOMIHANCE {up to 4 sp)
LAYER HT |CVR| (»>MUCH GREATER THAN; > GREATER THAN; = ABOUT EQUAL TO}

CANOPY O
SUB.CANOPY (')
4_

{

1
2
3 |[UNDERSTOREY
4

PIAC QAT 2> ASTUANC ZMEAJRRVE

GRD. LAYER Milboil =5,
HT CODES: 1=526m 2= 10HT:25m 3= 2<HT-6m 4= 1<HT:Zm Bz 0.5¢HT.im 6= 02<HT.B5m Tz HI<02Zm
CVR CODES 0=NONE 1=0% <CVR- 10% 2=10<CVR :25% 3=25<CVR -60% 4= CVR >60%
STAND COMPOSITION:

/B'A:
[siZE cLASS ANALYSIS: [T ] o] | 25-50 | | >s0 ]
-

[STANDING SNAGS=— <10 10-24 25-50 > 50
IDEADFALL / LOGS: <10 10- 24 25- 50 > 50
ABUNDANCE CODES: N=NONE R=RARE 0O = QCCASIONAL A = ABUNDANT
comm. AGE : ] [PIONEER [ %= [voUNG” | [MiDsaGE | [WATURE | [OLD [
GROWTH
G- e
TEXTURE: _|DERTH TOMOTTLESTGLEY  |g = lG=
[MOISTURE; j DEPTH QF ORGANICS: {cm)
[HOMOGENEOUS 7 VARIABLE |DEPTH TO BEDROCK: (cm)
COMMUNITY CLASSIFICATION: ELC COGE
COMMUNITY CLASS: <A
COMMUNITY SERIES: S A3

ECOSITE: SAsE i_
Wertes oilfpil Sub me;!rsd

S@"muéw’ Agmﬁc Sb% Siwéé"

VEGETATION TYPE:

INCLUSION

COMPLEX

Notes:

Hum&m - ﬁ?ff{}iﬂ “’:&E"i{:% an %}E@ a8,

Tm'gmﬁatbogie‘;}i

E LC SITE:
PQLYGON:
STAND DATE:
CHARACTERISTICS SURVEYOR{S):

TREE TALLY BY SPECIES:

PRISM FAGTOR

SPECIES TALLY 1 | Tauy 2 | TatLy 3 | Tawva | tawys | ToTaL iﬁ'&‘
TOTAL 100
BASAL AREA ({BA)
DEAD
STAND GOMPOSITION:
GOMMUNITY PROFILE DIAGRAM
— =5 NS
— i [
.... o

=
g
@
@




SITE: ELC sme: $4 ookt G CL
ELC POLYGON: SLANT POLYGON:  §
SOILS ONTARIO Ll SPEGIES pate: 2.2 Oet 200K
SURVEYOR(S): UST surveYomrisy D\ NS
slﬂpe 19413 LAYERS; 1=CANOPY 2=SUR-CANOPY 3=UNDERSTOREY 4= GROUND (GRD.)LAYER
P leF | D TFosition | Aspect | % Type | Class | Z EASTING NORTHING ABUNDANCE CODES: R=RARE O= OCCASIGNAL A= ABUNDANT D= DOMINANT
1 LAYER LAYER
SPECIES CODE GoL. SPECIES CODE coL,
2 142 |3j4 tj2]3j4
3 -
T =t g
4 — X
’ Qs g A
i .
soiL 1 2 3 a 5 . _(l\\ofmg.,\{\)-\s

TEXTURE x HORIZDH /

3
!

— L Cog z
R e e MARYE A
COURSE FRAGMENTS /ﬁi SM;*";?‘“?/JC A
B e LNCLAnAF A
m;mmm 2| T Rav] O
c = AR D
CORSE FRAGUENTS OEN T en/ > }
EFFECTIVE TETWRE [ ~175C O J
BURFACE STOHIHESS [:ﬁ{ I/)/k L O .
SURFACE ROCKIHESS
OEPTHTQ I OF
MWOTTLES
HLE
BEDROCK
WATER TABLE
CARBOHATES
DEPTH OF ORGANICS
PORE SIZE DISGH
PORESIZEDISC R
WOISTURE REGIME.
BOE SURVEY MAP
LEGEHD CLASS




ELC [ Mileadd GC poveon: 2
SURVEYGR(S). DATE" TIME.  start
COMMUNITY . .
DESCRIPTION & T e waTAY 2% Ot & finish
CLAS Is] - - -
LASSIFICATION [UTMZ: 7. IUTME. EQ1 23L& lummq%»ou%ci
POLYGON DESCRIPTION
SYSTEM SUBSTRATE | TOPOGRAPHIC HISTORY | PLANT FORM | COMMUNITY
FEATURE -
(5 TERRESTRIAL G ORGANIC LAGUSTRINE gwm.: BLANKTON LAKE
|GoEnas> G mneracsih Gporrontan (G ouuraY |G RoaTeavn %2?\2%
G AQUATIC G PARENT KN, TERRACE GRAMINOID STREAM
8 VALLEY SLOPE FORB MARSH
G ACIDIC BEDRK. TABLELAND LIGHEN SWAMP
G BASIC BEDRK. SROLL UPLAND BRYOPHYYE
CLIFF g‘_g%; g,ﬂ_@}
SITE G care seoRk géali-:ﬁcsfcms COVER EMIXEDEROUS
ALVAR
ROCKLAND G
e e g el =
GBEE;%“ = BLUFF G TREED =~
STAND DESCRIPTION:
SPECIES IN ORDER OF DECREASING DOMINANGE {up to 4 sp}
LAYER HT |CVR| (>>MUCH GREATER THAN: > GREATER THAN; = ABOUT EQUAL TO}
1] emory |2 12 ISRLALAER SFAHNER. > SALsSeeU
2| suscanory | 3 | 3 ISHLPET] > T AL DISC > SALAR LD
3|unoerstorey| T 14h [SBLEW] G P CORSTELOYSALER VO
4| erotaver | 5 | [ BRPALU > FHH Qe = THPAe 6 44

HT CODES: $2325m 2z 10<HT:25m Iz 2<HT:10m 4= 1<HT:2m §=05<HT-1m B8=02<MT.05m 7=rHT<G2m
CVR CODES O=NOWE 1=0%<CVR -10% 2=1D<CVR -25% 3I=25<CVR -B0% 4=CVR>E0%
[STAND COMPOSITION:
| BA: o
[s1ZE CLASS ANALYSIS: [ ' 7 <o f—=w724] [25-50 ] | >50 |
il
STANDING SNAGS: " <10 10- 24 25- 50 > 50
DEADFALL-:0GS: <10 i0-24 25 - 50 > 50
ABUNDANCE CODES: M=NONE R=RARE  O=OCCASIONAL A= ABUNDANT
COMM. AGE : PIONEER YOLING MID-AGE MATURE oLD
| [ Troneer ] [ wowee | oo | o6 —
‘ S
TEXTURE: SiCL DEPTH TOMOTTLES /GLEY |g= <] =~
MOISTURE: (5, Y,moSt  |DEPTH OF ORGANICS: R ¢ lem)
HOMOGENEOUS / VARIABLE |[DEPTH TO BEDROCK: > 12 {cm)
COM ITY CLASSIFICATION: ELC CODE
COMMUNITY CLASS: S
COMMUNITY SERIES: SuwT
ECOSITE: S’WT' Q
v . NN
VEGETATION TYPE: U\)\‘\DL‘) (T\t(\Q{‘a\_Q. '“";(%A‘Q%% ng @ ..-Q
Sson s
INCLUSION )
COMPLEX

Notes:
fest, © {00@ wiclie ;1 o
‘C? £ :%"ﬁi«,ﬁﬁii{,g %ft:} }; N ‘)15(9}‘3, -

uw@(@(ﬁmﬁg .

i £

TTIELECST S GGG T

ELC SITE:
POLYGON:
STAND DATE:
CHARACTERISTICS SURVEYOR|(S)
TREE TALLY BY SPECIES:
PRISM FACTOR!
SPECIES TALLY 1 [ TALLY2 | TALLY3 | TALLY 4 | TaLys | ToTAL 2’3‘5
TOTAL 100
BASAL AREA {BA)
DEAD

STAND COMPOSITION:

;

COMMUNITY PROFILE DIAGRAM

ok

F

=
2
o
o

14
I3
£

A

r g.?f’?e:s ‘5;%; Alnn ot

A Al f # b e 5,5
14




ELC _— ELC SIE: (L% ‘;“L&m&s% Do

SURFACE STONINEBS V\LM T LNCUNTE
surencerookness |y gl 3

CADISC | 1D CIATRO

POLYGON: SLANT ;i::c;on )
DATE:
SOILS ONTARIO SURVEYORISY SPES\'ES SURVEYOR{S):
Slope um LAYERS! 1= CANOPY 2=z SUB-CANCPY 3 =UKDERSTOREY 4= GROUND [GRD.)LAYER
o IPP v Troores Aspect - Typ° T z EASTING RORTHING ABUNDANCE CODES: R=RARE O =0QCCASIONAL A=z=ABUNDANT D =DOMINANT —
1 FlSa13es |4£0HFEY SPECIES CODE e coL. SPECIES GODE coL.
2 z k] 4 i 2 3 4
X ity paed [ 00 .mz ;:3: Lo C SULALT] &
. AcT cerr 12l RIE AT AN U 0
S0IL 1 2 3 4 5 A S e i LOL A 4 O
Ly oo ForTo 1 [K] R NN @)
b 00 LAALEC L
B 2,08 £54 s 2 "
A AL &
L:ﬁ SAL >
Lr'\,!ﬂ" I&J“i\\}él\/t‘ ‘3&%
| PEC 0o 60 @]
; FHLEERT )
YR SICL AU Cf‘%-fé”ﬁé?
B TEXTURE :(r\ - -
o VER L MT @
COURBE FRAGMENTE \f\,Dr\fQ i ‘\i}( i %;flff O
€ TEXIRE T 1
L 1 COR_ =P K
COUREE FRAGMENTS \!ﬂ by - f:!f\ ?“-‘{‘:m{i’ S‘f;\l_[: 5(} {% FT P K bae ‘Q‘
[ - - 0 .
srovermrs | | O ([ Cof{g‘rol, B CRENvuLP [
O o
[
B
4
(e
&
2
0
&

R RUBIDID K PHHEEE AY
as | ons ‘43%30?%- R, ALVTET |
BN ey Sheper] | 10 SICANG L
WATER TABLE - YLD ERES dop §’P ARG A _ Q. fﬂf‘ﬁiﬁ@\ﬂ”
CARBOHATES ~ . =i -1-4:,;' N £ P% QOL\)\J{L.{
DEFTH OF ORGAMICS g R g SMA LT F} AT 7 i5h 0a
PORESUEDISCH | ™ Do FACE R, i s JON A
PORE 8ZE DISCH. \\_ - \/\% L {: Nj P\ l) i ‘r{/l L_L,
WASTLRE REGHE: é} y l;’\t‘\d"ist
= VI RICH i
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ELC

SITE:

SITE:
ELC POLYGON:
DATE:
WILDLIFE SURVEYOR{S}:
START TIME: [ Enp Time:
TEME °C): l CLOUD {10thy: ‘ WIND: | PRECIPITATION:
CONDITIONS:
POTENTIAL WILDLIFE HABITAT:
VERNAL POOLS SNAGS
HIBERNACULA FALLEM LOGS

SPECIES LIST:

POLYGON:
MANAGEMENT / DATE:
DISTURBANCE SURVEYOR(S):
DISTURBANCE / EXTENT 0 1 2 3 SCORE t
TIME SINCE LOGGING > 30 YRS 15+ 30 YRS 6- 16 YRS 0+ YEARS
ms;w OF LOGGING NONE FUEL WOOD “SELECTIVE DIARETER LIAIT
EXTEHNT OF LOGGING NOME LOCAL WIDESPREAD EXTENSIVE
SUGAR EUSH OPERATIONS NONE LIGHT MODERATE HEAVY
| EXTERT OF OPERATIONS NOKE LOCAL WIDESPREAD EXTENSIVE
GAPS [N FORES.‘;’ CANOPY MNONE SHALL INTERMEDIATE LARGE
| EXTENT OF GAPS HORE LOCAL WIDESPREAD EXTENSIVE
LIVESTOCK {GRAZING) KONE LIGHT KCODERATE HEAVY
EXTENT OF LIVESTOCK HONE LOCAL WIDESPREAD EXTENSIVE
ALIEN SPECIES HONE OCCASIONAL ABUNDANTF DOKINANT
EXTENT OF ALIEN SPECIES HONE LOCAL WIDESPREAD EXTENSIVE
PLANTING [PL.:;JTATION) NONE OCCASIONAL ABUNDANT DOMINANY
EXTENT OF PLANTING HONE LOCAL WIDESPREAD EXTENSIVE
TRACKS AND TRAILS HONE FAINT TRAILS WELL MARKED TRACKS OR
EXTENT OF TRACKSITRAILS NONE LOCAL WIRESPREAD EXTENSIVE
DUMPING (RUBBISH) NONE LIGHT MODERATE HEAVY
EXTENT OF DUMPING HOME LOGAL WIDESPREAD EXTENSIVE
EARTH DISPLACEMENT NOHE LiGHT MODERATE HEAVY
| EXTENT OF DISPLACEMENT RONE LOCAL WIDESPREAD EXTENSIVE
RECREATIONAL USE NONE LIGHT MODERATE HEAVY
EXTENT OF RECR. USE NONE LOCAL WIDESPREAD EXTENSIVE
NOISE NOKE SLIGHT MODERATE INTENSE
| EXTENT OF MOISE HONE LOCAL WICESPREAD EXTENSIVE
DISEASE/DEATH OF TREES HCONE LIGHT MOBERATE BEAWY
EXTENT OF DISEASE / DEATH NOMNE LOCAL WIDESPREAD EXTENSIVE
WIND THROW (BLOW DOWN) HONE LIGHT MODERATE HEAVY
EXTENT OF WIND THROW RONE LOCAL WIDESSREAD EXTENSIVE
BROWSE {e.g. DEER) HONE LIGHT MQDERATE HEAVY
EXTENT OF BROWSE HONE LOCAL WIDESPREAD EXTENSIVE
BEAVER ACTIVITY NONE LIGHT MOPERATE HEAVY
EXTENT OF BEAVER NONE LOCAL WIDESPREAD EXTENSIVE
FLOODIKG (pools & puddling} HOME LIGKT MOOERATE HEAWY
EXTENT OF FLOODING NONE LOCAL WIDESPREAD EXTENSIVE
FIRE NOME LIGHT MODERATE HEAVY
EXTENT OF FIRE RONE LOCAL WIDESPREAD EXTEHSIVE
CE DAMAGE NOKE LIGHT MODERATE HEAVY
EXTENT OF ICE DAMAGE MNOKE LOCAL WIDESPREAD EXTENSIVE
OTHER .....ciuvenune Ceee MONE LIGHT MODERATE HEAVY
EXTENT NONE LOGAL WIDESPREAD EXTENSIVE

1 INTEHSITY x EXTENT = SCORE

TY $P.CODE EV NOTES # TY S5pP.CODE EV NOTES #
fﬂ (e bhiS e, ktel
Q‘ T fs vf‘ = ;! _’j‘;' {’}i) %
FAUNAL TYPE CODES (TY):

B=BIRD M =MAMMAL H=HERPETOFAUNA L=LEPIDOPTERA F=FISH O=0THER
EVIDENCE CODES (EV):
BREEDING BIRD - POSSIBLE:

&H = SUITABLE HABITAT SM= SIKGING MALE
BREEDMNG BIRD - PROBABLE:

T = TERRITORY D = DISPLAY P = PAIR

A= ANXIETY BEHAVIQUR N = NEST BUILDING V = VISITING NEST
BREEDING BIRD - CONFIRMED:

00 = DISTRACTION HU = USED REST FY = FLEDGED YOUNG

ME = EGGS HY = YOUNG F$ = FOOD/FAECAL SACK

AE = NEST ENTRY
OTHER WILDLIFE EVIDERCE:

OB = OBRSERVED VQ = VOCALIZATION CA = CARCASS

DF = DISTINCTIVE PARTS HO = HOUSEIDEN FY = EGGS OR YOUNG

TK = TRACKS FE = FEEDING EVIDENCE SC= SCAT

Sl = OTHER SIGHS {specify)

Page ..... of



. g %3 (‘\ .
ELC = Yiloratt (olf Cluk |poveon: 2
SURVEYOR{S): OATE: TIME:  start
COMMUNITY \ i
DESGRIPTION & F\ Comy 23 @C{( tg finish
CLASSIFICATION [UTMZ: {3 lu*{ME-seg%fj 9 [uTMh:q mgg [
POLYGON DESCRIPTION
SYSTEM SUBSTRATE | TOPOGRAPHIC HISTORY PLANT FORM { COMMUNITY
FEATURE
GTERRESTRIALS |G oReaNIc LACUSTRINE (5 NATURAL 8 PLANKTON LAHE
e |G Riverme - SUBMERGED POND
G WETLAND STRINERALSOIL® |G sorTomiang | CREULTORAL FLOATING.LVD. RIVER
TERRACE . GRA 3 STREAM
G aQuaTIc G PARENT MIN, e OPE Tégga) A
G ACIDIC BEDRK AR 2 & LICHEMN SWAMP
G BASIC BEDRK ¥ - SEE%Z’B??
TALUS CONIFERQUS
SITE G omseeon [RTANS e | cover MIKED ¢
ALVAR L
ROCKLAND THIGKET
G OPEN WATER SEAGH ! BAR 2‘,9353” ‘SN.%!DASNAH
e SAND DUNE SHRUB LAND
SURFICIAL [ FOREST
EDROT G sure G treED PLANTATION
STAND DESCRIPTION:
SPECIES IN ORDER OF DECREASING DOMINANCE (up to 4 sp)
LAYER HT |CVR| (>> MUCH GREATER THAN; > GREATER THAN; = ABOUT EQUAL TO)
1] _cawory | 3 ACEPLE 15> DL P = NALAAC
2| suscanory | < T | IRRALDIE TS
3 |unpersTorey| O—| [ |/ OAJTIRTE-
4] oro.Laver | 5 | B [SOLC AN > BROIN N = PORCRAT NICCRAC
HT CODES: Tz>25m 25 10<HT:25m 3= 2<HT.10m 4= 1<HT:2m E=0.5<HT.1m 6= 02<HT.0.5m 7= HT<02m
..CVR GODES 0= NONE 1= 0% <CVR < 10% 2= 10<CVR - 25% 3=25<CVR ~60% 4= CVR >60%
1STAND COMPOSITION: B J—
Setetiil [ a—
me_‘ __."__-‘-'--'

e

ISIZE CLASS ANALYSIS:

T e W I I

STANDING SNAGS: <10 10 - 24 25-50 [~-.] >80
DEABFALL / LOGS: <10 16- 24 25- 50 > 50~
ABUNDANCE CODES: HN=NCNE R=RARE 0 = QCCASIONAL A= ABUNDANT
[comMm.AGE: | < |PioNEER [ [voubG | [MiAGE | [MATURE | joD

GROWTH

SO -ANALYSIS:

|’!’EXTURE: ~|DEPTH-TOMOTILES IGLEY |y = [G=
[MOISTURE: DEPTH OF ORGANIGS:  ™ewm, {cm}
|[HOMOGENEOUS / VARIABLE |DEPTH TO BEDROCK: B 1) W
COMMUNITY CLASSIFICATION: ELC CODE

COMMUNITY CLASS:

COMMUNITY SERIES:

ECOSITE:

VEGETATION TYPE:

Dry-mowat gl el
g ook deal -

INCLUSION

COMPLEX

Notes:

’["J‘-%@aﬁéj T SNV B L

SITE:
E LC POLYGON:
STAND DATE:
CHARACTERISTICS SURVEYORISK
TREE TALLY BY SPECIES:
PRISM FAGTOR | |
SPECIES tacy1 | Ty 2 | Ay s | Tawya | tauys | ToraL iﬁ‘a
TOTAL 100
BASAL AREA (BA)
DEAD

STAND COMPOSITION:

COMMUNITY PROFILE IAGRAM

4

en
@
s

.‘5

—
%

SERARERRAEEEREL




SITE;
ELC POLYGON:
DATE:
SOILS ONTARIO
SURVEYQR(S):
Slope UTM
Pia [PP | Dr JPosition | Aspect | % Type | Class EASTING NORTHING
1
2
3
,e)/,:! ',}'
4 L1 p"”"%
6 GG =
=
SOIL 1 2 ‘ 1 A\ 5
TEXTURE x HORIZON ~ ,%g;di)
AT =\
St P
A TERE [ }\
COUREE FRAGMENTE >
B TEXTORE
COURSE FRAGVENTS e
[ TEJURE
COLRSE FRAGMENTS
EFFECTIVE TEXTURE
BURFACE STOMIREES
SURFACE ROCKINESS

BEPTHTO I OF

WOTTLES

GLEY

BEDROCK

WATER TABLE

CARBOWATES

DEPTH OF CRGAKICS

FORE SI7F; DISC #f

FORE $I1ZE DISGC #2

MOISTURE REGHE

SOIL SURVEY MAP

LEGEND CLASS

('1:‘,1 o
o

ELC

STE Wllerabd G.C

POLYGON: =
PLANT >
SPECIES DATE: Zg ("‘;c% ﬂ%‘r@ [4 ;C?‘t 5/
LIST SURVEYOR(S): 1 [ Tog oy
LAYERS: 1=CANOPY 2=SUB.CANOPY 3=UNDERSTOREY 4= GROUND [GRD.)LAYER

ABUNDANCE CODES: Rz RARE

0= OCCASIONAE A= ABUNDANT D = DOMINANT

LAYER LAYER
SPECIES CODE coL. SPECIES CODE COoL.

1 2 3 4 2 3 4
MALY U K VICCEAC Fx
WAL bACe £ TG ANA 1
ACEPLAT L DIPFuULL A
FEANILE £ bdbe 4 ons )
ACEFREE o DAC GLOM i
ASTrlonA [
COACRAT iz

SoLDMLC 0

AL (ACD 3
O izl 4

TALOFFE :
ASTLARIC] r
GEMALESR i
oy M W) e 1

Ml AL P

LORYTAT A

TROVANA

ELN REVE




\/[W@: VDU TE s oh

ELC [PoLyGON: 4~
o TIME: start
COMMUNITY 5 by ]

DESGRIPTION & | & ¢ . R finigh
CLASSIFICATION [UTMZ: ﬁ- |UTME 5%?{9}’ 1UTMN:!+%@ B
POLYGON DESCRIPTION

SYSTEM SUBSTRATE | TOPOGRAPHIC HISTORY PLANT FORM | CCMMUNITY
. FEATURE
Q_-r_egre_ggmt.) G ORGANIC LACUSTRINE G NATURAL 8 PLANKTON LAKE
BMERGED POND
G WETLAND MINERAL SO E ggf;éwmn G CULWRAL ﬁt’DATENG-LVD RIVER
TERRACE ) GRAMINOID STREAK
G AQUATIC G PAREM Hin. VALLEY SLCPE FORB MARSH
G ACIDIC BEDRK. TABLELAND LICHEN SWAMP
Ql L UPLAN BRYOPHYTE FEN
(3 BASIC BEDCRK. BERTD 0’ 80G
TALUS yCONIFERQUS BARREN
SITE G carb ozDRK. CREVICE / CAVE COVER 8 MIXED MEADOW
ALVAR L.PRAIRIE
ROCKLAND 13 THIGKET ~
i gii:j_‘gﬁﬁimi‘ BEACH/ BAR G open SAVKFJEBJAH
s e posne
[Greeom . TREED PLANTATION
STAND DESCRIPTION:
SPECIES IN ORDER OF DECREASING DOMINANCE {up to 4 sp)
LAYER HT (CVR| (> MUCH GREATER THAN; » GREATER THAN; = ABOUT EQUAL TO)
ra n % .’
1] camory |55 | S | RHUTEH =2 TRANMICR
2| sscancev | 4 | 3 1RQUUETPH 3> ROTCAN T~ BHE GLATH
3fuwoersTorey| 5 |5 [epaifT gz;g P T X e . N R r\’gﬁ&
4| oro.Laver | B | 4 WOAFRAT 7 0O AN A2 &&%\J £ - BRopiapd
HT COBES: 1=>25m 2Z=410<HT.25m 3=2<HT:10m 4=1<HT:2m E=05<HT.1m 6= Q2<HTO5m 7sHT<02m
CVR CODES Q=2 NONE 1=0% <CVR - 10% 2=10<CVR  25% 3=25<CVR -80% d4x=CVR>&0%
FTnND,GQMFSi!J’ION' BA:
[SiZE CLASS ANALYSIS: [ =g, [ | 10-24 ] [ 25.50 ] ccofomimsom}
STANDING SNAGS: T - 0 - 24*» oo 25 - 50 > 80
DEADFALL LLOGS—— <10 10 - 24 28 - 50" = . > 50
ABUNDANCE CODES: HN=NONE R=RARE O=OQCCASIONAL A= ABUNDANT i
[CONMM. AGE ; PIONEER YGUNG MID-AGE MATURE QLD
[Eommace: | Jroween [54 1 ] o —
LYSIS: . _ e
TEXTURE: DEPTH TO MOTTLES / GLEY - -]g = !Ga. —
IMOISTURE: e =~ IDEPTH OF ORGANICS: {em)
IHOMOGENEOUS { VARIABLE [|DEPTH TQO BEDROCK: {em)
COMMUNITY CLASSIFICATION: ELC CODE

COMMUNITY CLASS:

CU

COMMUNITY SERIES:

cuT

ECOSITE:

VEGETATION TYPE:

Samnbie CialtaraX
Hhide €

CUT |
CuTi-

{NGLUSION

COMPLEX

Notes:

Y 1é
S’_’-i?/\:‘f‘ { win lz'/{r'éw’"{’

SITE:
ELC POLYGOMN:
STAND DATE:
CHARACTERISTICS SURVEYORIS}:
TREE TALLY BY SPECIES:
PRISM FACTOR |
SPECIES TALLY1 | TALLY2 | TALLY3 | Ty 4 | Tauys | TotaL| REL
TOTAL 100
BASAL AREA (BA)
DEAD
STAND COMPOSITION:

COMMUNITY PROFILE DIAGRAM

TTTTTEITTTTITI I

e

z
=
=3
]
@




ELC

SITE:

POLYGON:
DATE:
SOILS ONTARIO
SURVEYOR(S):
Slope UTm
Fia JFP | Or JPosition | Aspect | % | Type | Class | Z EASTING NORTHING
1
2
3
4
5
son 1 2 3 4 5
TEXTURE x HORIZON
%f' /
A
L AN
LY A
i TEXTIRE ™ /‘%&)
B TEGRE
Y ‘T“*} gL?
COURSE FRAGMENTS ( \'3 \X‘J
T TEXTIRE
M e A
COURSE FRAGMENTS ‘i\ i /
EFFECTIVE TEXTURE ” | g—
SURFACE STONINESS /«’ 'f\w}“
BURFACE ROCKINESS ""'“G

DEPTHTO [ OF
MOTTLES
GLEY
REDROCK
WATERTABLE
CARBOMATES
DEPTH OF DRGANICS
FORE SZE DISC M
PORE $IZE tisC M2

MOISTURE REGIME

SOL SURVEY MAP

LEGEHD CLASS

ELC

STE Mdlecodd G C

POLYGON: &
PLANT -
SPEGIES DATE: D2, Do d 2o i
LIST SURVEYOR{S: /& . Breywm
LAYERS: 1 =CANO]

ABUNDANCE CODES: R = RARE

PY 2=SUB-CANOPY 3= UNDERSTOREY 4= GRCUND (GRD.}LAYER
O = QUCASIONAL A =ABUNDANT D =DOMINANT

SPECIES SODE

LAYER

1

243 4

COoL.

SPECIES CODE

LAYER

2 E

SoL.

FRAAMER..

0

oL ANA

TiLcoR o

AoavETH

QUNCINE

&
T

Lor Ol

Ao C
. JA
= A
RO A
AL AL Ce C)
FLckiEpe C)

DR LN

LEDCAED

KU T9PY

D

RoScanf

ML

2| Sl

w o, 2(

Lop TA-TA

SRR

NITE A




ELC SITE: C site: Moot Y faof
POLYGON: EL POLYGON: %}
MANAGEMENT/  [DATE: pave: 23 Ak zov g
DISTURBANCE SURVEYORI(SK WILDLIFE SURVEYOR(S): 2 ., Topry
DISTURBANGCE /EXTENT 1] 1 2 3 SCORE T START TIME: i END TIME:
TIME SINCE LOGGING > 30 YRS 1530 YRS §- {8 YRS D-5YEARS
IR — TEMP {°C): I CLOUD p1oth): ] WIND: l PRECIPITATION:
INTENSITY OF LOGGING NOHE FUEL WOCD SELECTIVE DIAMETER LIMIT
CONDITIONS:
EXTENT OF LOGGING HONE LOCAL WIDESPREAD EXTENSIVE
SUGAR BUSH OPERATIONS HONE LIGHT MODERATE HEAVY POTENTIAL WILDLIFE HABITAT:
EXTENT OF OPERATIONS NONME LOCAL WIDESPREAD EXTENSIVE VERNAL POOLS SNAGS
GAPS IN FOREST CANOPY HOHE SMALL INTERMEDIATE LARGE HIBERNACULA FALLEN LOGS
EXTENT OF GAPS RONE LOCAL WIDESPREAD EXTENSIVE
LIVESTOCK (GRAZING} HONE LIGHT MODERATE HEAVY SPECIES LIST:
EXTENT OF LIVESTOCK HONE LOCAL WIDESPREAD EXTENSIVE Y SpP. CODE EV NOTES # TY 5P, CODE EV NOTES #
: Tom
ALIEN SPECIES NONE OCCASIONAL ABUNDANT DOMINANT % b WMA;-.tngf M Es ‘rgmﬁ ws| e
EXTENT QF ALEEN SPECIES HOMNE LOCAL WIBESPREAD EXTENSIVE
PLANTING {PLANTATION] HONE DCCASIONAL ABUNDANT DOMINANT
EXTEMT OF PLANTING HONE LOCAL WIDESFREAD EXTENSIVE
TRACKS AND TRAILS HONE FAINT TRAILS WELE MARKED THRACKS OR |
EXTENT QF TRACKSITRAILS HONE LOCAL WIDESPREAD EXTENSIVE
DUMPING (RUBBISH) NONE LIGHT HODERATE HEAVY
EXTENT OF DUMPING NONE LOCAL WIDESPREAD EXTENSIVE
EARTH DISPLACEMENT NOKE LIGKT MOBERATE HEAVY
EXTENT OF DISPLACEMENT NONE LOCAL WIESPREAD EXTENSIVE
RECREATIONAL USE NGHE LIGHT MODERATE HEAVY
EXTENT OF RECR. USE NONE LOGAL WIRESPREAD EXTENSIVE
HOISE NONE SLIGHT MODERATE INTENSE
EXTENT OF MOISE NONE LOCAL WIDESPREAD EXTENSIVE
DISEASEREATH OF TREES HNONE LIGHT MODERATE KEAVY
EXTENT OF DISEASE / DEATH NONE LOCAL WIDESPREAD EXTENSIVE
WIRD THROW {BLOW DOWN) HOHNE LIGHT MODERATE HEAVY
EXTENT OF WIND THROW NONE LOCAL WIDESPREAD EXTENSIVE
————— FAUNAL TYPE CODES {TY):
BROWSE {o.g. DEER} HONE LIGHT HODERATE HEAVY B=BIRD M =MAMMAL H=HERPETOFAUNA L =LEPIDOPTERA F=FISH O=0THER
EXTENT OF BROWSE HONE LOCAL WIDESPREAD EXFENSIVE EVIDENCE CODES (EV}:
BREEBING BIRD - POSSIBLE:;
BEAVER ACTWITY NONE LIGHT MODERATE HEAVY SH = SUITABLE HABITAT SM = SINGING MALE
EXTENT OF BEAVER HONE LOGAL EXTENSIVE
Sl L2 S BREEDING BIRD - PROBABLE:
FLOODING (pools & puddiing) NONE LIGHT MODERATE HEAVY T=TERRITORY D= DISPLAY P =PAIR
A= ANXIETY BEHAVIOUR N = HEST BUILDING V = VISITING NEST
EXTENT OF FLOODING HONE LOCAL WIDESPREAD EXTENSIVE
FIRE NONE LiGKT MODERATE HEAVY BREEDING BIRD - CONFIRMED:
DD = DISTRACTION NU = USED NEST FY = FLEDGED YOUNG
EXTENT OF FIRE HONE LOGAL WIDESPREAD EXTENSIVE NE = EGGS NY = YOUNG F§ = FOUDIFAECAL SACK
ICE DAMAGE NONE LIGHT MODERATE HEAVY AB= NEST ENTRY
QOTHER WILDLIFE EVIDENCE:
EXTENT OF ICE DAMAGE HONE LGEAL WIDESPREAD EXTENSIVE OB = OBSERVED VO = VOCALIZATION CA = CARCASS
o DP = DISTINCTIVE PARTS HO = HOUSEIDEN FY = EGGS OR YOUNG
THER ........... feaeaes NONE LIGHT MODERATE KEAVY TK = TRACKS FE = FEEDING EVIDENCE SC = SCAT
EXTENT ROKE LOCAL WIDESPREAD EXTENSIVE St = OTHER SIGNS (specify}
1 INTERSITY x EXTENT = SCORE Page ... of ......




1

Beacon Environmental Project # AlUG 1

ELC FrEilic bl 68 ks ;!Mé [porveon: |
SURVEYQR(S): DATE: TIME:  start
COMMUNITY Pl Al N
DESCRIPTION & ﬁ‘iﬁ ?)C’\mmw &C‘-iTt F"Ir 19 fnish
CLASSIFICATION JutMz: (-], IUTME: RO G &/ EUTMN: 43NS0
POLYGON DESCRIPTION
SYSTEM SUBSTRATE | TOPQGRAPHIC HISTORY PLANT FORM | COMMUNITY
- FEATURE
cﬁww G oReaNIC LACUSTRINE  [G NATURAL PLANKTCN LAKE
RIVERINE SUBMERGED POND
G werLanD G MINERAL SOIL BOTTOMLAND |7 FLOATING-LVD. RIVER
TERRACE GRAMINGID STREAM
G aquaTic G PARENT MIN. MARSH
G ACIDIC BEDRK. | ;&e%u;g) SWANMP
ROLL. ND BRYORHYTE FEN
G BASIC BEORK. CLIFF DECIDUDUS BOG
TALUS CCNIFEROUS BARREN
SITE G cara.eenRy %caswczmm& COVER MIXED ] EADEéb
ALVAR
ROGKLAND THICKET
OPENWATER RockaNe o <IG oren> SAVANNAK
sugﬂgm__agﬁ SAND DNE G sHRUB :&%%{.;\No
BEDROCK G TREED PLANTATION
STAND DESCRIPTION:
SPECIES IN ORDER OF DECREASING DOMINANCE {up to 4 5p)
LAYER HT |CVR| (>» MUCH GREATER THAN; > GREATER THAN; = ABOUT EQUAL TO)
1| canoey o
2| suscanopy | -z, | | AC@M Fial L
3 [uNDERSTOREY LjL [ |ECA BNGL o SALAC 4 d £~
4] ero.LavEr | &4 [H 1S4l A > Bl ip = Pop R T

HT CODES: 1=22%m 2= 10sHT:25m 3= 2<HT<10m 4=1<HT-2m &= 05<HT-1m E=02<HT-05m 7=HT<0Zm

CVR CODES 0= NONE 1=0%<CVR.10% 2=10<CVR-25% 3I=25<CVR-60% 4=CVR>G60%

STAND COMPOSITION: B

SIZE CLASS ANALYSIS: T=f<=ioc. [ [ 10-24 [ [ 25-50 ] [ >s50 |

e —

STANDING SNAGS: <10 10-2a~]—]_25-50 > 50

DEADFALL / LOGS: <10 10-24 25-50 || _>50

ABUNDANCE CODES: N=NONE R=RARE 0 = QCCASIONAL A =ABUNDANT

lcomm. AGE: | [pioneer PTroune | [winace | [MATURE | oD
GROWTH

SOIL ANALYSIS:

[TEXTURE: DEPTH TO MOTTLES | GLEY |9 = [c=

[MoISTURE: DEPTH OF ORGANICS: {em)

[HOMOGENEOUS 7 VARIABLE _|DEPTH TO BEDROGK: {cm)

COMMUNITY CLASSIFICATION: ELG CODE

: i
community cass:| (7 0L oo W

CU

COMMUNITY SERIES:

(0 :r@u rm.m,Q tA.0A L Dt

i

ECQOSITE:

M wna (‘457 (\ }ﬂ)‘g\ﬂ rrwa f’{i‘ﬁ'&g;&?

Clhm

VEGETATION TYPE:

Dey- moisT old B

o ey

Cuon 1+

INCLUSION

COMPLEX

Notes: SU(U‘-(A,]« 2ok -Fft)m C\ﬂgq [ 'n:r'fn" £ o ij."{(f .

An kﬂawA .
FIPLY PPN
el 68 55 !’"gc{ﬂu
Caryidor

E LC POLYGON:
PLANT DATE:
SPECIES -
LIST SURVEYOR(S):
LAYERS: 1= CANDPY 2= SUB.CANOPY 3=1INDERSTOREY 4= GROUNE (GRD.)LAYER
ACeNeLU | R L CANA D
ASTNOVA A
DAUCARD A
BLRo LN A
Lopse & O
el A LAY 8
LiGVULCn )
ASCERY ®)
ARTOID | Y
NEPCATA R
Fiil. §leabansd @)
VERHAST =
SPNCANA R doadli mgtbimfin | 1Py
CoR RACE. % CRARNE -
TrnanGu 4 ASTCAN C =
‘ PHRAULST =
SINIITTN L
Pop PRAT Ti)
PHRARUAS f
Page i of ..}h..



-~ Beacon Environmental Project # & l(OOgj X

ELC

[PoLveon: 5

STE e ol 4 Waeles Yaed

ELC SiTE:
i POLYGON:
SPECIES DATE:
LIST SURVEYOR{S):

LAYERS:

ABUNDANCE CODES: R= RARE

1=CANOPY 2=SUB-CANOPY 3= UNDERSTOREY 4=GROUND({GRD.)LAYER

O =CCCASIONAL A =ABUNDANT D =DOMINANT

SPECIES CODE

LAYER

1 2§32

coL.

SPECIES CODE

LAYER
COL,

2 3 4

PHRAUST

ASTIAN C

SURVEYQRIS): DATE: TIME:  starl
COMMUNITY \ )
DESCRIPTION & IT S@P‘L !C\ firish
CLASSIFICATION : -
utiz: F-|UTME: £ Q4 O] 9 Se” [urun: 2feDES <L
POLYGON DESCRIPTION
SYSTEM SUBSTRATE | TOPOGRAPHIC HISTORY PLANT FORM | COMMUNITY
FEATURE
G TERRESTRIAL G ORGANIC LACUSTRINE G NATURAL PLANKTON LAKE
SWETLAND (5 MINERAL SOIL Ei;’%%ﬁﬂm @ SUBERGI\);D, :.c:,-réng
LG wmie G PARENT MIN, TERRACE opE ( a}ziﬁhl
G ACIDIC BEDRK. I4 LELAN] LIGHEN SWANMP
ROLL UPLAND BRYOPHYTE FEN
(3 BASIC BECRK, DECIDUQUS Q BOG
TALUS ) CONIFEROUS B
SITE G care. eEDRK. %CRE\IICEIC}WE COVER MIXED 5 WEADOW.)
ALVAR
OPEN wmn . ﬁgﬁgﬁ%R & oPEN
_SHRFICIAL-DEP. ngEFDUNE SHRUB WCODLAND
BEDROCK G TREED PLANTATION
STAND DESCRIPTION:
SPECIES IN ORDER OF DECREASING DOMINANCE (up to 4 sp)
LAYER HT |CVR| {>> MUCH GREATER THAN; > GREATER THAN; = ABOUT EQUAL TO)
1] CANOPY Is)
2| SUB-CANOPY s}
3 |UNDERSTOREY d
4] ero.Laver |5 | Zf [PHRAUST 2> ST A
HY CODES: 1=>265m 2=10<HT.25m 3$=2<HT<10m 4= 1<HT-Zm $=05<HT.im B=024HT-06m 7=HT<0.2m
CVR CODES 0= NONE 1=0%<CVR: 10% 2=10<CVR:25% 3=25<CVR . 60% 4=CVR>60%
FTAWJDN: — —
[sizEcLass anaLysis:  f—]._<io " [ t0-24 [ Jas-sc [ [ >s50 |
P Th—
STANDING SNAGS: __—— <10 024 25 - 50 = 50
DEADFALLT 1 0GS: <10 10 - 24 2550 > 50
‘ABUNDANCE CODES: N=NONE R=RARE O=OCCASIONAL  A=ABUNDANT T ——
[comm. AGE : | [pongER | tofyouns | Imipace | [wature | Jowo
GROWTH
LYSIS:
TEXTURE: DEPTH TO MOTTLES / GLEY [g = [c=
[MOISTURE: DEPTH OF ORGANICS: {cm)
IHOMOGENEOUS ! VARIABLE [DEPTH TO BEDROCK: ) {cm)
COMMUNITY CLASSIFICATION: ELC CODE

COMMUNITY

CLASS: ™M /_\

COMMUNITY SERIES:

MA M

ECosITE: [/, foiel

MAMZ..

AA) f[ Tud MG .J}fg\.

VEGETATION TYPE:

INCL.USION

COMPLEX

Notes:

Phe

Moo spreedann olice
R

g @“‘“"”

Page ot




Beacon Environmental Project # Q1 bO%] (2

~

ELC IS'sTE: m\\\(mg% ¢O Lo ke e yw ) |POLYGON: )
communy  |URVEYOR(S, DATE: 'L‘\ ] TIME: ﬁfias;
DESCRIPTION & =) (D & Sct) ‘
CLASSIFICATION 3 : i : 1,
UTMZ 15 UTME 50 g0y 2.5 JUTMN: £ g 5L 2,50
POLYGON DESCRIPTION
SYSTEM SUBSTRATE | TOPOGRAPHIC | HISTORY | PLANT FORM [ COMMUNITY
FEATURE
(5 TERRESTRIAL G oRGANIC LACUSTRINE (G NATURAL PLANKTON LAKE
SETON e N I e
1 7 TERRACE y STREAM
AQUATIC 5 PARENT MIN. VALLEY SLOPE P
G acioic BeDRK. <|(3TERLECEND
ROLL. UPLAND ERYCPHYTE
G sasic 8EDRK. CLIFF CECICUOUS
TALUS CONIFEROUS BARREN
SITE G caRo. BEDRK. ECRE\.’ICEIDA\JE COVER MIXED MEADOW
ALVAR PRAIRIE
RCCKLAND THICKET
gfgg& \,JJvATER_FEﬁ BEACH / BAR [ G open | SAVANNAH
- SURFICIALDERY :f_\SEFDUNE SHRUB :\g%%gLTAND
EDHOTK G TREED PLANTATION
STAND DESCRIPTION:
SPECIES IN ORDER OF DECREASING DOMINANCE {up to 4 sp)
I.AYER HT |CVR! (>> MUCH GREATER THAN: > GREATER THAN; = ABOUT EQUAL TO)
1 CANOPY O
2| SuB-CANOPY (‘)
3 [UNDERSTOREY )
4} cro.waver | 4 VG TNPANCG L Zr LTSI L A SHaASC
HY CODES: 1=2225m 2= 50<HT25m 3I=2<HT<10m 4=1<HT-2m §=03<HT-1m 6=0.2<HT-0.5m 7 =HT<0.2m
CVR CODES 0=NONE 1=0%<CVR.10% 2=10<CVR - 25% 3I=x25<CVR.60% 4= CVR >560%
STAND COMPOSITION:
a1, BA:
[SIZECLASS ANALYSIS:_ | | <10 J——]10-2a | | 25-50 | | >80
STANDING SNAGS: —— <T0—f—_] 10-24 25-50 > 50
DEAPEAELTLOGS: <10 10-24 |—]-25-50 > 50
ABUNDANCE CODES: N=NOME R=RARE  O=OCCASIONAL  A=ABUNDANT ~~——____
[comm. AGE: ] lpioneeEr [>elvoune | [wibace | [mature | Jowd
GROWTH
SOlL ANALYSIS:
TEXTURE: DEPTH TO MOTTLES / GLEY |g = le=
MOISTURE: DEPTH OF ORGANICS: {cm)
HOMOGENEQUS / VARIABLE |[DEPTH TO BEDROCK: {cm)
COMMUNITY CLASSIFICATION: ELC CODE

COMMUNITY CLASS: N\(lf
COMMUNITY SERIES: MAa<
ECOSITE: ! / M ﬁ'& 2
VEGETATION TYPE: %\iﬁ({:;‘;-iMWMQ— Shallor MA’S e - l
INGLUSION
COMPLEX

Notes:

I e

NO aecess
. 14
v heyden

cort oy -

E LC SITE:
PLANT POLYGON:
SPEGIES DATE:
LIST SURVEYOR(S):
LAYERS: 15 CANGPY 2=SUB.CANCPY J=UNDERSTOREY 4= GROUND({GRD.)LAYER
ABUNDANCE CODES: R=RARE ©O=0CCASIONAL A= ABUNDANT D =DOMINANT
1AYER LAYER
SPECIES CODE coL. SPECIES CODE COL.
1 2 2 ki 4
(IMPANGLL D
AStLANC, (]
Co LCANA @,
L~TSAL A
NERHAST D
Page ..| ..... of \ .....



























Station Start
Time 24 he): O] 1D |
Specles|in* | Out™| B
AMTO . 6 ackground
gSEE Station Noise Code {1-4):
o GPS Coordinates:
FOTO
GRIR
GRFR 5 -~
MIFR '
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Appendix F

List of Vascular Plants



Appendix F

Appendix F

Plant List
Species Status Vegetation Community
cc | cw Introduced ELC Com. | ELC Com ELC Com
Scientific Name Common Name COSEWIC | COSSARO | GRank | S-Rank | Halton | " 'Y A | 2 SWT2- | 3: CUM- o | s cum1- L o | Tha o,
Acer negundo Manitoba Maple 0 | -2 G5 S5 0 X
Acer platanoides Norway Maple 0 5 G? SE5 I I X
Acer X freemanii Freeman's Maple G? S5 HC 0 X X
Alliaria petiolata Garlic Mustard 0 0 G? SE5 I I X X
Arctium minus ssp. minus Common Burdock 0 5 G? SE5 I I X X
Bidens cernua Nodding Beggar-ticks 2 -5 G5 S5 HC 0 X
Bromus inermis ssp. inermis Smooth Brome 0 5 G4G5 SE5 [ [ X X
Carex sp. Sedge Species 0 X
Carex vulpinoidea Fox Sedge 3 -5 G5 S5 HC 0 X
Cirsium arvense Canada Thistle 0 3 G? SE5 I I X X X
Cornus foemina ssp. racemosa Grey Dogwood 2 -2 G5 S5 HC 0 X X
Cornus stolonifera Red-osier Dogwood 2 -3 G5 S5 HC 0 X
Dactylis glomerata Orchard Grass 0 3 G? SE5 I I X X
Daucus carota Wild Carrot 0 5 G? SE5 I I X X X
Dipsacus fullonum ssp. sylvestris | Common Teasel 0 5 G? SE5 I I X X X
Elaeagnus angustifolia Russian Olive 0 4 G? SE3 I X
Elymus repens Quack Grass 0 3 G5 SE5 I I X X
Erigeron philadelphicus SSp. Philadelphia Fleabane X
philadelphicus 1 -3 G5 S5 0
Euthamia graminifolia Grass-leaved Goldenrod 2 -2 G5 S5 HC 0 X
Fraxinus americana White Ash 4 3 G5 S5 HC 0 X X X
Galium palustre Marsh Bedstraw 5 -5 G5 S5 HC 0 X
Geum aleppicum Yellow Avens 2 -1 G5 S5 HC 0 X X
Impatiens capensis Spotted Touch-me-not 4 -3 G5 S5 HC 0 X
Iris pseudacorus Yellow Iris 0 -5 G? SE3 I I X
Juniperus chinensis Chinese Juniper |
Leonurus cardiaca ssp. cardiaca | Motherwort 0 5 G? SE5 I I X
Ligustrum vulgare Common Privet 0 1 G? SE5 I X
Linaria vulgaris Butter-and-eggs 0 5 G? SE5 | | X
Lonicera tatarica Tartarian Honeysuckle 0 3 G? SE5 | | X X
Lycopus uniflorus Northern Water-horehound 5 -5 G5 S5 HC 0 X X
Lythrum salicaria Purple Loosestrife 0 -5 G5 SE5 | | X X X
Malus baccata Crabapple (planted) | | X
Malus pumila Common Apple 0 5 G5 SE5 | | X
Melilotus alba White Sweet-clover 0 3 G5 SE5 I I X X
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Appendix F

Species Status Vegetation Community
cc | cw Introduced ELC C
_ 0=n1=y | ELC Com. om. | ELC Com. | &) ¢ com. | EFC COM- | &) ¢ com. | ELC Com.
Scientific Name Common Name COSEWIC | COSSARO | G-Rank | S-Rank | Halton 1: SAS1-4 2: S\2NT2- 3: C=JM1- 4: CUT1-1 5: C:JM1- 6: MAM2 | 7: MAS2-1
Mentha arvensis ssp. borealis Wild Mint 3 -3 G5 S5 HC 0 X X
Myriophyllum sp Water-milfoil Species 0 X
Nepeta cataria Catnip 0 1 G? SE5 [ X
Oenothera biennis Common Evening-primrose 0 3 G5 S5 H? 0 X X X
Pastinaca sativa Wild Parsnip 0 5 G? SE5 | | X
Phalaris arundinacea Reed Canary Grass 0 -4 G5 S5 HC 0 X
Phleum pratense Timothy 0 3 G? SE5 I I X
Phragmites australis Common Reed 0 -4 G5 S5 0 X X
Poa palustris Fowl Blue Grass 5 -4 G5 S5 HC 0 X
Poa pratensis ssp. pratensis Kentucky Blue Grass 0 1 G? S5 HC 0 X X X X
Populus deltoides ssp. deltoides | Eastern Cottonwood 4 -1 G5 S5 HC 0 X
Rhamnus cathartica Common Buckthorn 0 3 G? SE5 I I X X
Rhus typhina Staghorn Sumac 1 5 G5 S5 HC 0 X
Rosa canina Dog Rose 0 5 G? SE2 | | X
Rosa multiflora Multiflora Rose 0 3 G? SE4 I I X
Rosa sp Rose Species (horticultural) 0 X
Rubus idaeus ssp. idaeus Red Raspberry 0|5 G5 SE1 | | X
Salix alba White Willow 0 -3 G5 SE4 I I X
Salix discolor Pussy Willow 3 -3 G5 S5 HC 0 X
Salix eriocephala Woolly-headed Willow 4 -3 G5 S5 HC 0 X
Salix exigua Sandbar Willow 3 -5 G5 S5 HC 0 X
Salix petiolaris Slender Willow 3 -4 G5 S5 HC 0 X
Salix sepulcralis Hybrid Willow [ 0 X
Sambucus canadensis Common Elderberry 5 -2 G5 S5 0 X
Scirpus atrovirens Black Bulrush 3 -5 G57? S5 HC 0 X
Sicyos angulatus One-seeded Bur Cucumber 5 -2 G5 S5 HR 0 X
Solanum dulcamara Bittersweet Nightshade 0 0 G? SE5 I I X X X X
Solidago altissima var. altissima | Tall Goldenrod 1 3 G? S5 HC 0 X
Solidago qanadensis var. Canada Goldenrod 1 3 G5 S5 HC 0 X X X X
canadensis
Sonchus arvensis ssp. arvensis | Field Sow-thistle 0 1 G? SE5 I I X
Symphyotrichum lanceolatum | panjcled Aster 3 | -3 G5 S5 HC 0 X X X X
ssp. lanceolatum
Symphyotrichum novae-angliae | New England Aster 2 -3 G5 S5 HC 0 X
Taraxacum officinale Common Dandelion 0 3 G5 SE5 I I X
Tiarella cordifolia Foamflower 6 1 G5 S5 HC 0 X
Typha angustifolia Narrow-leaved Cattail 3 -5 G5 S5 I 0 X X
Urtica dioica ssp. dioica European Stinging Nettle 0 -1 G5T? SE2 | X
Verbena hastata Blue Vervain 4 -4 G5 S5 HC 0 X X X
Viburnum cassinoides Wild Raisin 7 -3 G5 S5 HR 0 X
Viburnum lentago Nannyberry 4 -1 G5 S5 HC 0 X
Viburnum opulus European Highbush Cranberry | 0 0 G5 SE4 | | X
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Species Status Vegetation Community
Introduced
CcC cw =n 1= ELC Com. | ELC Com ELC Com
e 0=n 1=y ELC Com. | .. . " | ELC Com. | . " | ELC Com. | ELC Com.

Scientific Name Common Name COSEWIC | COSSARO | G-Rank | S-Rank | Halton 1: SAS1-4 2: S\2NT2- 3: C=JM1- 4: CUT1-1 5: C:JM1- 6: MAM2 | 7: MAS2-1
Vicia cracca Cow Vetch 0 5 G? SE5 I I X
Vitis riparia Riverbank Grape 0 -2 G5 S5 HC 0 X X
Xanthium strumarium Cocklebur 2 0 G? S5 HC 0 X
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Development Plan



































