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EXECUTIVE SUMMARY

The Nova Scotia Department of Transportation and Infrastructure Renewal (TIR) is proposing the
construction of a new 5-kilometre (km) Connector Road between Highway 102 Aerotech Interchange
(Exit 5A) to Trunk 2 in Wellington, Nova Scotia (NS) (the Project). The proposed connection is required to
alleviate traffic congestion in the Fall River area while improving the connectivity of the highway network
between Highway 102 and Trunk 2.

Highway 102 is part of the National Highway Core System. It is 100 km in length and provides a direct link
from the metropolitan area of Halifax to Fall River, Truro and surrounding areas. It also acts as the main
highway link from the Halifax Regional Municipality (HRM) to Highway 104.

The Project is situated within HRM, within the plan area of Wellington-Fall River-Oldham. The proposed
Connector Road would be located between the existing Highway 102 Aerotech Interchange Exit 5A and
Highway 2 (Trunk 2) in Wellington, near Sunnylea Road.

Clearing of the corridor is planned to commence in late 2019 or early 2020 with construction taking place
over two years from 2020 to 2021. The Connector Road is planned to be open to the public in Fall of 2021.

The proposed Connector Road will consist of two main travel lanes. To facilitate future expansion, the
subgrade will be built for four lanes. The roadway will be a controlled access designation and constructed
to a Minor Arterial standard with a limited number of access points to service adjacent lands.

Beginning at the existing 5A Interchange, the road will travel west to Trunk 2 near Sunnylea Rd. The road
alignment minimizes crossing sensitive wetlands as much as practicable. It is expected that access will be
provided to each parcel of the roadway as it passes between Highway 102 and the Old Holland Road for a
total of three (3) intersections. No connection with Old Holland Road or west of Old Holland Road will be
permitted. An active transportation trail will also be constructed, offset from the Connector Road.

The Connector Road is the next piece of infrastructure recommended by the 2009 transportation study,
following the construction of the Fall River roundabout at Exit 5, which was completed in 2014. Investing in
the new construction of the Highway 102 Connector Road would have broad public benefits and contribute
to long-term growth and prosperity of the area as well as the central section of the Province. The benefits
include improving safety, reducing congestion and vehicle idling along the local road network, effectively
managing traffic volumes, reducing travel time and extending the life of existing roadways and structures.

As a proposed construction of a new, four-lane paved road exceeding 2 km, the Project requires a Class 1
Environmental Assessment (EA) under the NS Environmental Assessment Regulations (EA Regulations).
While the Project is co-funded by the Federal Government under the New Building Canada Fund, it has
been reviewed by Infrastructure Canada and determined to have no requirement for a federal EA under the
Canadian Environmental Assessment Act (CEAA) 2012.

TIR will obtain any required permits, approvals or authorizations before construction. Relevant policies that
frame legislation, such as the NS Wetland Conservation Policy, will also be followed. In addition, TIR will
continue to align with the Mi'kmaqg-Nova Scotia-Canada Framework Agreement for the Made-in-Nova
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Scotia Process.

The EA is focused on Valued Environmental Components (VECs). VECs are attributes or components of the
environment that could be altered by the proposed Project and that are of concern to regulators, the public,
stakeholders or the Mi'kmagq of Nova Scotia.

Public, stakeholder and concerns of the Mi'kmaq of Nova Scotia were solicited through consultation and
engagement activities including public meetings and a Mi'kmaq Ecological Knowledge Study.
Communication and consultation with the local community and the Mi'’kmaq of Nova Scotia will continue
throughout Project implementation and construction.

The potential effects resulting from interactions with the Project, either directly or indirectly via pathways,
were investigated in detail for each VEC. This effects assessment involved qualitative and quantitative
analyses using existing knowledge, professional judgment, and computer modelling where appropriate and
feasible. The following ten (10) VECs were selected for assessment:

e  Groundwater

e Atmospheric Environment

e Aquatic Environment

° Terrestrial Environment

e  Wetlands
e Wildlife

e Avifauna
e lLand Use

e Archaeology, Heritage

° Traditional Use of Lands and Resources

The effects assessment considered all works and activities associated with construction, operation and
maintenance of the Project. The assessment also included Project-environment interactions from planned
activities and infrastructure as well as potential effects of unplanned events and accidents. Further, the
assessment considered potential effects that environmental conditions (severe weather, climate change)
could have on the Project as well as potential effects that may arise from the realization of other projects.
Subsequently, mitigation and environmental management measures were developed to avoid and/or
minimize adverse effects.

The assessment predicts that traffic—related noise levels at residences near the Connector Road will remain
below Nova Scotia noise guideline levels. Potential adverse effects related to acid rock drainage (ARD) will
be mitigated by implementing a comprehensive ARD Management Plan. Unavoidable impacts on wetlands
and watercourses will be minimized based on best management practices, and compensation and offset
measures, where required. Overall, the assessment concluded that, considering the successful
implementation of environmental management and mitigation measures, no significant adverse
environmental effects are likely to occur.
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The Project will include the implementation of comprehensive monitoring programs. The objectives of the
monitoring programs are to:

e Ensure proper implementation of the mitigation measures outlined in the EA;

e Confirm effectiveness of the mitigation measures proposed in the EA;

e  Determine the need for additional mitigation strategies as required to address unanticipated
adverse effects and / or ineffective mitigation;

e Assist in verifying effects predictions of the EA; and
e Ensure compliance with regulatory permits, approvals, and requirements.

The Highway 102 Connector Project is anticipated to result in positive effects on Land Use. Establishing this

link as an alternative route between Highway 102 and the Fall River / Wellington area can be expected to
significantly reduce volumes through Trunk 2 / Exit 5.
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1.0 Introduction

The Nova Scotia Department of Transportation and Infrastructure Renewal (TIR) is proposing the
construction of a new 5-kilometre (km) Connector Road between Highway 102 Aerotech Interchange (Exit
5A) to Trunk 2 in Wellington, Nova Scotia (NS) (Figure 1.2.1). The proposed connection is required to
alleviate traffic congestion in the Fall River area while improving the connectivity of the highway network
between Highway 102 and Trunk 2. The roadway will be a controlled access minor arterial roadway owned
by TIR with a limited number of access points to service adjacent lands.

1.1 Project History

In 20009, a joint transportation study was completed by consultant CBCL Limited for the Fall River / Waverley
/ Wellington areas (CBCL, 2010). The study indicated that a Connector Road at this location is recommended
based on existing traffic conditions and anticipated future growth in the region resulting from residential
and commercial developments. Trunk 2 and the Fall River roundabout at Exit 5 experience congestion issues
during peak hour traffic.

1.2 Project Name, Proponent, Contact Information

The proposed Project is referred to as the “Connector Road between Highway 102 Aerotech Interchange
(Exit 5A) and Trunk 2 at Wellington” (the Project, the Connector Road). Proponent and Environmental
Assessment contacts are provided in Table 1.2.1 below.

Table 1.2.1 Proponent and EA Contacts
Party Contact | Telephone, E-mail

Proponent Nova Scotia Department of 902-424-2297
Transportation and
Infrastructure and Renewal
(TIR)

1672 Granville Street,

PO Box 186, Halifax

Nova Scotia

B3J 2N2
TIR Environmental Peter Fleming 902-424-7262
Assessment Contact Environmental Analyst Peter.Fleming@NovaScotia.ca

Environmental Services, NS
Transportation and
Infrastructure Renewal
(address same as above)
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1.3  Purpose and Need of the Undertaking

The Fall River / Wellington area is predominantly comprised of residential land uses and is characterized as
a "bedroom community.” Many commuters travel between this community and larger employment areas
in Halifax and Dartmouth. The most convenient access point is currently via Exit 5. The proposed new
Connector Road link would create an alternative route between Highway 102 and the Fall River / Wellington
area. A 2015 traffic study conducted by Opus suggested that portions of Trunk 2 would require widening
to accommodate future traffic volumes (Opus, 2015). It is expected that this Project would sufficiently reduce
traffic volumes along Trunk 2 / Exit 5 such that an upgrading of Trunk 2 to a 5-lane cross section would not
be required.

Highway 102 is part of the National Highway Core System. It is 100 km in length and provides a direct link
from the metropolitan area of Halifax to Fall River, Truro and surrounding areas. It also acts as the main
highway link from the Halifax Regional Municipality (HRM) to Highway 104.

Following the construction of the Fall River roundabout at Exit 5 in 2014, the Connector Road is the next
piece of infrastructure recommended by the 2010 transportation study for the Fall River, Waverly, and
Wellington Areas (CBCL, 2010). The Connector Road will help alleviate peak hour congestion on Trunk 2
and Exit 5.

Investing in the new construction of the Highway 102 Connector Project would have broad public benefits
and contribute to long-term growth and prosperity of the area as well as the central region of the Province.
The benefits include improving safety, reducing congestion and vehicle idling along the local road network,
effectively managing traffic volume, reducing travel time and extending the life of existing roadways and
structures.

Funding for the Connector Road has been secured. The Federal government will contribute 50% of the cost
up to 10 million dollars, while the Province of Nova Scotia funds the remainder.

1.4 Project Components
The proposed Connector Road will consist of:

e  Two main travel lanes with an additional climbing lane in some road segments;

e Active transportation trail offset from the road;

e Access to each parcel of land between Hwy 102 and the old Holland Road (total of 3 intersections);
e  Roundabout at the ramp terminal at Exit 5A; and

e Roundabout at the intersection with Trunk 2.

1.5 Alternatives to the Project

Alternatives to the proposed Connector Road considered included the expansion of the existing road
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Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

infrastructure at congested Trunk 2 and Exit 5 segments, as well as alternative Connector Road alignments
to minimize adverse effects to natural features, in particular wetlands. The proposed Connector Road
assessed in this EA Registration Document was determined to be the overall preferred alternative that
effectively addresses existing congestion problems and minimizes adverse environmental effects.

1.6 Schedule

The Environmental Assessment (EA) process commenced in 2018 and is expected to be completed in 2019.
It is anticipated that applications for and approvals of subsequent permits and authorizations will be
completed during 2019. In parallel, detailed design is also scheduled to be completed by the end of 2019.
Provided all necessary approvals have been obtained, clearing of the corridor is planned to commence in
late 2019 or early 2020 with construction taking place over 2 years from 2020 to 2021. The Project is planned
to be open to the public in Fall of 2021.

1.7 Concordance - Environmental Assessment Regulations

Minimum requirements for the Registration of the Project under the NS EA Regulations are listed in Table
1.7.1 below, together with a reference where the information is provided in the Registration document.

Table 1.7.1 Concordance — Environmental Assessment Regulations
Requirement (as per NS EA Regulations) Section in Registration Report
® the name of the proposed undertaking, Section 1.2 Project Name, Proponent,
and Contact Information
(ii) the location of the proposed undertaking, Section 1.2 Project Name, Proponent,
and Contact Information
(i) the name, address and identification of the Section 1.2 Project Name, Proponent,
proponent, and Contact Information
(iv) a list of contact persons for the proposed Section 1.2 Project Name, Proponent,
undertaking and their contact information, and Contact Information

(v) the name and signature of the Chief Executive | Section 1.2 Project Name, Proponent,
Officer or a person with signing authority, if the | and Contact Information
proponent is a corporation;

(vi) details of the nature and sensitivity of the area | Section 5.0 Description of the Existing

surrounding the proposed undertaking, Environment, and Appendices with
Project specific study reports
(vii)  the purpose and need for the proposed Section 1.3 Purpose and Need of the
undertaking, Undertaking
(viii)  the proposed construction and operation Section 2.0 Project Description
schedules for the undertaking,
(ix) a description of the proposed undertaking, Section 2.0 Project Description
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Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

(x) environmental baseline information, Section 5.0 Description of the Existing
Environment

(xi) a list of licences, certificates, permits, Section 3.0 Regulatory Environment
approvals and other forms of authorization
that will be required for the proposed
undertaking,

(xii)  all sources of any public funding for the Section 1.3 Purpose and need for the
proposed undertaking, Project

(xii)  all steps taken by the proponent to identify the | Section 7.0 Consultation and
concerns of the public and aboriginal people Engagement Programs
about the adverse effects or the environmental
effects of the proposed undertaking,

(xiv)  alist of all concerns expressed by the public Section 7.0 Consultation and
and aboriginal people about the adverse Engagement Programs
effects or the environmental effects of the
proposed undertaking,

(xv)  all steps taken or proposed to be taken by the | Section 7.0 Consultation and
proponent to address concerns of the public Engagement Programs
and aboriginal people identified under
subclause (xiv).
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Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

2.0 Project Description

2.1 Location

The Project is situated within HRM, within the plan area of Wellington-Fall River-Oldham. The proposed
Connector Road would be located between the existing Highway 102 Aerotech Interchange Exit 5A and
Highway 2 (Trunk 2) in Wellington, near Sunnylea Road (Figure 2.2.1). The new road link is approximately 5
km in length and will create an alternative route between Highway 102 and the Fall River / Wellington area.

2.2 Components
The Project will consist of the following components:

e a connector corridor (roadway);
e intersections and roundabouts;
e  watercourse crossings; and

e an active transportation trail.

Connector Corridor (Roadway)

The proposed Connector Road will consist of two lanes. Associated infrastructure and the right-of-way
(ROW) will permit a future expansion to a four-lane highway, although a timeline has not been established
for such expansion. To facilitate a future expansion, the subgrade will be built for all four lanes. A typical
cross-section of the initial proposed two-lane highway (without the active transportation trail) is illustrated
in Figure 2.2.2.

The roadway will be of controlled access designation and constructed to a Minor Arterial standard with a
limited number of access points to service adjacent lands.

Beginning at the existing 5A interchange the road will travel west to Trunk 2 near Sunnylea Rd. The road
alignment minimizes crossing sensitive wetlands as much as practical. It is expected that access will be
provided to each parcel of the roadway as it passes between Highway 102 and the Old Holland Road for a
total of three intersections. No connection with Old Holland Road or west of Old Holland Road will be
permitted.

It is expected that much of the road will consist of two main travel lanes with an additional climbing lane
for approximately two kms.

The new road is planned to be depressed below the adjacent grade for most of its length between Trunk 2
and Holland Road (Figure 1.2.1). It is expected that a treed buffer zone will remain between the roadway
and the local residences for most of its length. A few areas will have minimal buffer zones as a result of
slopes that nearly reach property lines, as well as the complete clearing of parcels. These measures are
intended to minimize visual and noise impacts of the roadway.
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Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

2.2.2 Intersections

Two roundabout intersections are proposed for the Connector Road. One will be constructed at the ramp
terminal at Exit 5A of Highway 102, the other at the intersection of Trunk 2. The highway design entails one
new grade separated structure at Old Holland Road, for the purpose of maintaining trail continuity.
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Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

Watercourse and Wetland Crossings, Drainage

The proposed Connector Road crosses ten watercourses requiring culverts or structures. Requisite hydraulic
designs considering both current and future conditions will be carried out for all water crossings: Prior to
any in-stream work, approval pursuant to the NS Designated Activities Regulations will be obtained, and,
where applicable, authorization by Fisheries and Oceans Canada (DFO) pursuant to the Fisheries Act.

Watercourse crossings will be constructed according to Nova Scotia Department of Environment (NSE) and
DFO approval requirements and TIR's Generic Environment Protection Plan (EPP) (Section 2.6.1). In-water
works will be scheduled to occur between June 1%t and September 30, to minimize disturbance to fish
spawning, incubation and hatching where applicable. All watercourse crossings will consist of culverts
installed to control drainage and, where required, will allow fish passage.

The crossings will be constructed with either concrete box or pipe culverts. Dimensions will be determined
during detailed design and based on hydrological investigations and a determination of volumes associated
with 1:100-year storm events.

The Connector Road will also cross a total of 18 wetlands. They will require infilling and appropriate habitat
compensation. Specific wetland infill designs will be developed following geotechnical investigations.
Where required, unsuitable soils will be used as fill or dressing slopes or will be disposed of at sites within
the Right-Of-Way (ROW) approved by the Project Engineer. If peat is excavated, it will be salvaged, where
feasible, for use in sediment and erosion control and ultimately ROW landscaping or offsite restoration
projects. Prior to any intrusive work to wetlands TIR will obtain from NSE wetland alteration approval
pursuant to the Nova Scotia Designated Activities Regulations.

Additional information regarding watercourses and wetlands within the Connector Road ROW is provided
in Section 5.1.5 and Section 5.2.2 respectively.

Surface water from the highway will be collected in drainage ditches running alongside the highway
shoulders. There will be no direct connection of surface water runoff into existing watercourses.

TV184002 | August 2019 Page 10

.o wood.



Environmental Assessment
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Trunk 2 at Wellington

2.2.4 Temporary Access Roads and Laydown Areas

The development of temporary ancillary features that may be required for the construction of the Project
would typically occur within the Project ROW and could potentially include:

e Access roads;

e Laydown areas for materials and equipment storage;

e Mobile offices;

e  Crushing operations;

e  Borrow sites; and

e Waste disposal sites.

Temporary ancillary features will be located and operated in accordance with TIR standards and applicable
legislation.

2.2.5 Active Transportation Trail

An active transportation trail will be constructed with an approximate 10-m offset from the proposed
Connector Road within the ROW. The 4 m-wide trail (3 m hard surface plus 0.5 m gravel shoulders) will be
running in parallel to the north side of the Connector Road and will be separated from the road by a ditch
and a guardrail system in the gravel shoulder of the highway. The trail is planned to connect to a future Old
Holland Road trail and would exit onto Trunk 2, although grades may need to be resolved. The construction
will be fully integrated with the construction of the highway.

2.2.6 Future Development Phases

At this point, no plans and associated timelines have been developed for future expansions of the Connector
Road. Nevertheless, the ROW and roadway infrastructure will be designed to facilitate a future expansion
to a full four-lane highway. This includes building the subgrade for all four lanes.

2.3 Construction Phase

The highway construction phase will include a variety of operations to achieve the proposed alignment
characteristics.

2.3.1 Construction Traffic

The volume of construction traffic will depend on the placement of temporary ancillary features such as
laydown areas for materials and equipment storage as well as borrow sites and asphalt plants. Construction
vehicles are expected to operate during the day in 12-hour shifts. There is an unlikely possibility for
operation 24-hrs per day in 12-hour shifts but only outside of the residential areas.

Detailed information regarding construction traffic is presently unknown considering specific borrow and
disposal sites have not yet been identified.
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Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
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Emissions and Waste Management

The monitoring of emissions and air quality at the Project site is guided by TIR's EPP (Section 2.6.2). The
contractor is responsible for monitoring the equipment used during construction to maintain good
operating condition. The contractor is encouraged to establish vehicle non-idling policies during
construction to help minimize adverse effects on local air quality and greenhouse gas (GHG) emissions.

Dust management will be practiced during construction and monitoring may be conducted in response to
dust complaints in accordance with NSE and Environment and Climate Change Canada (ECCC) guidelines.
The EPP (Section 3.15) also provides guidelines for waste management and the handling and storage of
fuels, oils and lubricants.

Construction Activities
The construction activities associated with roadbed preparation include:

e  Clearing and grubbing;

e Installation of erosion and sedimentation control measures and structures;
e  Blasting and excavation;

e Placement of fill material;

e Installation of drainage and watercourse crossing structures; and

e  Surfacing and finishing.

The Connector Road corridor is underlain by rock material that is sulphide bearing and which is known to
generate acid drainage when exposed to water and oxygen (see Section 5.1.2). During construction, specific
activities will therefore be undertaken to manage potential acid rock drainage (ARD). The specifics of the
approach will be detailed in an ARD Management Plan with a disposal design that will be developed in
close consultation with NSE for approval pursuant to the Nova Scotia Sulphide Bearing Material Disposal
Regulations. This is expected to involve the construction of one or more containment cells under the new
road bed and associated cover and drainage systems. The works is envisaged to be similar in principle to
current TIR rehabilitation work for Highways 102 / 103 the Interchange. For a detailed discussion of ARD
Management and the approach to be followed for the Connector Road please refer to Appendix A

The principal construction activities and associated EPP or Best Management Practices (BMPs) are detailed
in Table 2.3.1.
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Table 2.3.1
Description

Site Preparation

Trunk 2 at Wellington

Construction Activities

proposed Connector Road footprint
and ROW to the extent necessary. It
will be conducted using
conventional harvesting techniques
and equipment.

e Trees cut to within 0.3 m of the
ground.

e Merchantable timber (minimum
butt diameter of 100 mm and a
length of 2.5 m) de-limbed and
removed from site.

¢ Non-salvageable material
chipped within the ROW and
left in place (not applicable in
buffer zones for wetlands and
watercourses).

Grubbing involves the removal of all
organic material and unsuitable soil
above the underlying soil.

Erosion and | Implementation of Erosion and | Erosion control requirements and techniques
Sediment Sedimentation Control (ESC) | outlined in TIR's Standard Specifications and
Control methods where there is exposed | EPP (Section 3.2.4) and carried out according to
soil and potential for erosion. “NS Watercourse Alterations Standards” (NSE,
2015a).
ESC measures will be integrated with the design
tendered for construction.
Clearing and | Clearing involves the removal of | Activities carried out in accordance with TIR's
Grubbing trees and shrubs found within the | Standard Specifications and EPP (Sections 3.3 &

3.6).

Where possible, conducted during the
winter months to limit the ground
disturbance and erosion and sedimentation
of wetlands and watercourses.

Hand clearing implemented within buffer
zones  surrounding  wetlands  and
watercourses.

Timed outside of the breeding bird season
in compliance with the Migratory Bird
Convention Act.

Extent of clearing to be indicated on
contract figures and surveyed and flagged.

Grubbing within 30 m of a watercourse is
completed only after culverts and ESC
measures are put into place.

Grubbing materials are an integral part of
sediment and erosion control.

Roadbed Development
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Activity Description Key features of EPP or BMP
Excavation Removal of material for the |e Proper ESC methods are to be implemented
construction of subgrade layer, throughout this process.
including excavation mejchods such e Excavated soils that are unsuitable for use
as common excavation, rock . . .
) ) as fill or dressing slopes are disposed of at
excavation, and swamp excavation. . . .
a site approved by the Project Engineer (no
e Common excavation involving disposal to wetlands or sensitive areas).
the removal of overburde.n (e.g. e If not disposed, may be salvaged for other
till, small boulders, topsoil) . .
projects such as wetland restoration efforts.
* Rock excavation (sandstones, e Considering the bedrock geology in the
shales, weathered bedrocks, . . o
d sinale b | th road corridor (see Section 5.1.2) it is
an 5'”9_ € pieces arger an expected that sulphide-bearing rock
one cubic metre) achieved by . . . .
. blad h material will be encountered. It will require
r|pp.er ades on eavy management in accordance with the NS
equipment. " . . . .
Sulphide Bearing Material Disposal
e Swamp excavation where soil is Regulations” and TIR's EPP (see Section
unsuitable for wuse as the 2.6.1). This is expected to involve the
subgrade (peat or water construction of one or more containment
saturated soils). Soil is either cells under the new road bed and
excavated and replaced with a associated cover and drainage systems for
competent fill  or floated the disposal of excavated rock material.
overusing geogrids or berm The works are envisaged to be similar in
construction. principle to current TIR rehabilitation work
for the Highways 102 / 103 Interchange (see
Appendix A).
Blasting Blasting is necessary where bedrock | Blasting activities will be conducted in
cannot be ripped. accordance with all applicable provincial and
federal guidelines and regulations.
e Pre-blast surveys are to be completed prior
to blasting.
e Blasting will be performed by a certified and
competent contractor.
Grading
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Activity Description Key features of EPP or BMP

Subgrade Grading of the highway including | Excavating, transporting, disposing and
Construction rock and overburden cut and fills, | placement of fill material will be carried out in
ditch excavation, and sloping and | accordance with TIR's EPP (Section 3.7).

shaping of embankments. e Design based on slope stability, ESC,

location, availability and suitability of fill
material / borrow sources, and impacts of
surface water and groundwater.

Subbase and After completion of the subgrade, | Grading according to NS's EPP (Section 3.7).
Base coarse granular subbase material
Construction consisting of crushed and screened
rock or gravel is applied above the
subgrade of the roadway.

An additional gravel base layer is
applied above the subbase and
consists of several graded gravel
layers to contribute to the structural
integrity and drainage beneath the
asphalt concrete pavement
surfacing.

Watercourse Crossings
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Activity Description Key features of EPP or BMP

Culverts The installation of concrete pipe or | All work conducted in accordance with the “NS
box culverts and development of a | Watercourse Alterations Standard (NSE, 2015a)”
drainage system conducted during
the earthworks for the Connector
Road ROW, following TIR's EPP

e In-stream work timed between June 1 and
September 30 and in isolation from flowing

(Section 3.4) and in accordance with water.

all applicable government | ¢ Culverts designed to address potential
approvals, permitting and climate change impacts on stream flow
authorizations. (implementation of the 1:100-year storm

event design).

e Designed to meet DFO’s fish passage
requirements where necessary.

e Installation of ESC measures as detailed in
Appendix C of TIR's EPP or as modified by
project specific design.

e Fulfilment of an authorization and fisheries
productivity offsetting plan pursuant to
Section 35 (2) of the Fisheries Act required
by DFO.

Surfacing and Finishing

Paving Paving with black asphalt concrete, | Paving methods and procedures are detailed in
using heavy trucks, graders and | TIR's Standard Specifications.

asphalt concrete pavers.

If applicable, mobile asphalt plants are to be in
e Composed of petroleum-based | accordance with TIR's EPP.
liquid asphalt with sand and
crushed stone.

o Mixed at an offsite asphalt plant
or onsite in an approved mobile
plant.

e Hot mix transported, spread,
and rolled to pave the surface
on site.
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Activity

Shouldering
and Topsoil

Description

Addition of gravels by a shouldering
machine to the pavement edge and
subsequently compacted to grade.

Topsoil, the surface layer of soil that
has been processed and potentially
applied to cover medians and side
slopes.

Key features of EPP or BMP

Shoulders should be constructed as outlined in
Division 2, Section 7 of the TIR Standard
Specifications.

Topsoil may be retained from the clearing and
grubbing process and re-used for this purpose.
The source and placement of topsoil is guided
by TIR's EPP (Section 2.6.1).

Hydroseeding | The application of a mixture of seed, | Conducted in accordance with TIR's Standard
fertilizer, mulch, binder and water to | Specifications as soon as practicable after
re-vegetate and stabilize the Project | surfacing preparation activities.
footprint that has been cleared
outside of the surfaced areas.

Finishing Line painting, installation of | Signage and barrier installation procedures
signage, lighting, guide rails, | included in TIR's EPP and Standard
fencing and barriers requiring a | Specifications.
small amount of excavation.

2.4 Operation Phase

The operation phase encompasses the operation of the highway as well as the maintenance of the road
infrastructure, winter maintenance and vegetation maintenance. These activities are described in the
following sections.

Operational Traffic

The proposed Connector Road will alleviate traffic congestion in the Fall River area while improving the
connectivity of the highway network between Highway 102 and Trunk 2. Traffic volumes on the Connector
Road are predicted to reach 840 vehicles per hour (vph) in 2020, with a 7300 vpd Average Annual Daily
Traffic (AADT). The highest peak hour volume is predicted for 2030 with 1000 vph at peak hours and an
AADT of around 9300 vpd. The resulting noise levels are discussed in Section 6.3.

Details of projected traffic volumes for the Connector Road are presented in a comprehensive Traffic Study
prepared in 2015, together with an analysis of existing and predicted future traffic volumes on the
associated road network (Opus, 2015).

The highway design speed will be 90km / hr with a plan for a posted speed limit of 80km / hr-
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Maintenance Activities

Infrastructure maintenance includes several general activities to retain roadways at a reasonable level of
service, comfort and safety. These repairs typically take place during the summer months and may be
regularly scheduled or conducted on an as-needed basis. As a result, disruption to the public would be
temporary and infrequent.

Operations and maintenance activities are outlined in the TIR Standard Specifications on Highway

Construction and Maintenance as well as the Generic EPP. These activities are outlined in Table 2.4.1

Activity

Table 2.4.1
Description

Operations Activities

Key features of EPP or BMP

Infrastructure maintenance

Pavement repair

Maintenance can include minor
crack filling and pothole repair,
resurfacing every 10-15 years, and
repaving every 20-25 years.

Paving methods and procedures are
detailed in TIR's Standard
Specifications.

Repainting

Painting of highway lines and
markers may be regularly conducted
following standard methods.

Painting methods are detailed in TIR's
Standard Specifications.

Shoulder and finishing
infrastructure
maintenance

The roadway shoulder is maintained
using a grader. Finishing
infrastructure may be replaced using
the standard methods outlined in
Table 2.3.1.

Shoulder and finishing infrastructure
are  maintained following the
procedures included in TIR's EPP and
Standard Specifications.

Ditch maintenance

Ditch shape is maintained by re-
ditching.

Maintenance of ditches and drainage
systems in accordance with the "NS
Watercourse  Alterations  Standard
(NSE, 2015a)".

Culvert maintenance

Removal of debris blockages and
small repairs to complete culvert
replacements as needed.

All work conducted in accordance
with the “NS Watercourse Alterations
Standard (NSE, 2015a)".

Winter maintenance

Snow removal

Snow is ploughed using graders,
light trucks and four-wheel drive
vehicles.

Snow removal is managed by TIR.
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Activity Description Key features of EPP or BMP
Ice control Sanding and salting by snow | The management of ice control
removal equipment. Rate of [ methods are described by the Road
application depends on the severity | Salt Management Plan in TIR's EPP
of winter conditions. (Section 3.18).

e Sanding conducted particularly
in places where salt could
adversely affect a nearby surface
water body or other sensitive

feature.
Vegetation maintenance
Manual and Vegetation is removed to maintain | Guided by TIR's vegetation
mechanical removal the lines of sight required for | management techniques.
highway safety.
Herbicide use TIR aims to minimize the use of | Herbicide use is guided by TIR's
herbicides and pesticides. Integrated Roadside  Vegetation

Maintenance program (IRVM) and
NSE pesticides application approvals
under the NS Environment Act.

If required, used for the control of
noxious weeds and maintaining lines
of sight.

Herbicide use is not allowed under
the following conditions:

e Within 30 m of a watercourse;

e Within any distance of a
watercourse as prescribed on a
product label; and

e  Within 60 m of a protected water
supply.

Species enhancement The use and encouragement of plant | Guided by TIR's  vegetation
species that require minimal | management techniques and TIR's
management on site. Integrated Roadside  Vegetation
Maintenance program (IRVM).

2.5 Accidents and Unplanned Events
Potential accidents and unplanned events that may arise during the Project include:

° Spills of chemicals and petroleum, oils or lubricants (POLs);
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e  Failure of erosion and sediment control (ESC) measures;
e  Fires; and
e  Vehicular collisions;

Contingency plans are provided in TIR's EPP and plans will be tailored by TIR to accommodate any sensitive
features within the ROW. Potential adverse effects and specific avoidance and contingency measures and
discussed in Section 6.12 of the Effects Assessment.

2.6 Environmental Management

Environmental Protection Plan

Careful planning and design measures along with accepted construction techniques will minimize adverse
environmental effects from activities such as road construction near developed areas, ponds, and streams,
disturbance of acid generating slates, and disruption of highly-erodible materials.

The Project will be conducted under the guidance of TIR's EPP for the Construction of 100 Series Highways
(NSTIR, 2007) as well as TIR's Standard Specification Highway Construction and Maintenance (NSTIR, 1997;
revised annually). The EPP was developed to convey TIR's commitment to the construction and maintenance
of highways in a manner that minimizes adverse effects to the environment, including maintaining water
quality through erosion and sediment controls, and minimizing disturbance to land use, wildlife, habitat and
biodiversity in general.

This Generic EPP is continually referred to throughout this document. All parties involved with the
construction of this Project are expected to understand and comply with the EPP. TIR's construction
contractor will also have their own EPP and implement BMPs to ensure environmental protection and
compliance with provincial and federal regulatory approvals and authorizations.

In light of the bedrock geology within the ROW (Section 5.1.2), the EPP will be supplemented with a site-
specific ARD Management Plan. It will be developed in close consultation with NSE for approval pursuant
to the Nova Scotia Sulphide Bearing Material Disposal Regulations (see Section 2.3.3 and Appendix A).

Standard/Best Management Practices

In addition to the EPP, numerous guidance documents are directly applicable to the various works
associated with the construction and operation of the Connector Road. These documents will be followed
where applicable:

e Canadian Council of Ministers of the Environment (CCME, 2007) guidance on water quality;

e  Environmental Stewardship Practices, Procedures and Policies for Highway Construction and
Maintenance (AASHTO, 2007);

e Guidelines for the design of fish passage for culverts in Nova Scotia (DFO, 2015);

e Guidelines for Use of Explosives in or Near Canadian Fisheries Waters (Wright and Hokpy, 1998);
e  Highway Drainage Guidelines, Transport Association of Canada (TAC);

e Integrated Roadside Vegetation Management Manual (NSDTPW, no date);
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e  Pit and Quarry Guidelines (NSE, 1999);

e Nova Scotia Wetland Conservation Policy (NSE, 2011a);

e Nova Scotia Watercourse Alterations Standard (NSE, 2015a);

e Nova Scotia Sulphide Bearing Material Disposal Regulations (NSE, 1995);
e  Guide to Altering Watercourses (NSE 2015b);

e Beaverdam Removal Code of Practice (NSE and the NS Department of Natural Resources
[NSDNRY]);

e  TAC's National Guide to Erosion and Sediment Control on Roadway Projects; and

e TAC's Synthesis of Environmental Management Practices for Road Construction, Operation and
Maintenance.

Inspection and Monitoring

Regular inspection and monitoring will be conducted to ensure compliance with environmental standards,
regulations and commitments established in this EA Registration Document. TIR's construction contractors
will be responsible for designing and implementing an environmental compliance monitoring program to
meet the needs of regulatory requirements. Inspection and monitoring will be conducted in accordance
with TIR's EPP, the EA, and conditions of regulatory approvals and authorizations. A summary of the Project-
specific commitments to mitigation and monitoring are presented in Section 8 of this EA Registration
Document.

2.7 Project Schedule

Preliminary design work to finalize the road and intersections is ongoing, and a reserve corridor has been
created to facilitate the purchase of the necessary lands.

Construction of the Connector Road requires completion of the detailed design for roadway(s), structures
and interchanges, land acquisition, and environmental mitigation plans. The detailed design is scheduled
to be completed by the end of 2019. Clearing of the corridor is planned to commence in late 2019 with
construction taking place over two years from 2020 to 2021.

Project activities will be scheduled to avoid potentially adverse interactions with VECs during sensitive time
periods (e.g., migratory bird nesting periods; fish spawning times) as described in mitigation measures and
in compliance with permits and conditions of approvals.

Operation and maintenance of the proposed Connector Road will continue indefinitely, with no plans for
decommissioning.
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3.0 Regulatory Environment

As a proposed construction of a new, four-lane paved road exceeding two km, the Project requires a Class
1 EA under the NS EA Regulations. While the Project is co-funded by the Federal Government under the
New Building Canada Fund, a federal EA is not anticipated at this time.

Any permits, approvals or authorizations that are required will be obtained by TIR before construction.
Relevant policies that frame legislation, such as the NS Wetland Conservation Policy, will also be followed.
TIR will work with HRM to meet any applicable municipal requirements. In addition, TIR has been and will
continue to align with the Mi'kmag-Nova Scotia-Canada Framework Agreement for the Made-in-Nova
Scotia Process.

Table 2.7.1 provides a preliminary list of federal and provincial environmental legislation that is relevant to
the Connector Road, as well as the associated permit, approval or authorization where it is expected to be
required. Several acts and regulations require compliance with requirements, but do not have associated
authorization processes.

Table 2.7.1 Preliminary List of Relevant Environmental Regulatory
Requirements

Legislation Requirement Permit /
Approval /
Authorization Required
Federal

Navigation Protection Act Review and authorization by None expected, as no body of

(NPA) Transport Canada of any “works” | water on the NPA schedule.
in navigable waters; legislative
review underway.

Fisheries Act and Regulations | Protection of fish, shellfish, Review expected; preliminary
crustaceans, marine mammals determination from DFO that no
and their habitats; legislative harmful alteration, disruption or
review underway. destruction of fish habitat is

anticipated as fish passage
requirements to be met.

Species at Risk Act (SARA) Protection of federally-listed None expected, as no adverse
species at risk in Canada and effects to species at risk or their
their critical habitat. habitats are anticipated.

Migratory Birds Convention Protection of migratory bird Compliance requirements.

Act (MBCA) and Regulations species (not listed as game Clearing planned to occur
birds), as well as their eggs and outside of nesting season.
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Legislation

Requirement

Trunk 2 at Wellington

Permit /

Approval /

young.

Authorization Required

Canadian Environmental
Protection Act (CEPA)

Provision for pollution
prevention requirements and list
of priority and deleterious
substances.

Compliance requirements.

Transportation of Dangerous
Goods Act and Regulations

Requirement for documentation
and handling procedures for
transportation of dangerous
goods (TDG).

Compliance requirements.

Provincial and Municipal

Environmental Assessment
Regulation

Project requires Ministerial
Approval.

Yes, undertaking requires
Ministerial Approval per the EA
process.

Activities Designation
Regulations

Culvert and bridge installation,
including compliance with
Watercourse Alteration
Standard.

Wetland Alteration, including
compliance with the Wetland
Conservation Policy.

Yes, culvert installations planned
for water crossings.

No watercourse bridges are
expected. There is a possibility
for the construction of a tunnel
for Old Holland Road.

Yes, wetland alteration
approvals will be required.

Sulphide Bearing Material
Disposal Regulations

Regulation of acid draining rock,
including approval for disposal
of sulphide bearing material as
defined by legislation over

500 m? in situ or 1300 tonnes.

Yes, management and disposal
of acid generating rock material
is expected.

Contaminated Sites
Regulations

Specific requirements if
contaminated sites identified /
managed as part of Project.

Compliance requirements.

Petroleum Management
Regulations

Definition of petroleum storage
requirements.

Compliance requirements.
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Legislation

Requirement

Trunk 2 at Wellington

Permit /

Approval /

Authorization Required

Environmental Emergency
Regulations

Requirement to be met in an

environmental emergency or

release of substances into the
environment.

Compliance requirements.

Nova Scotia Endangered
Species Act (NSESA) and
Regulations

Protection of Nova Scotia-listed
species at risk.

None expected.

Special Places Protection Act

Heritage Research Permit and
associated follow up to clear the
site of requirement for
additional archaeological
investigation.

Yes, a program of subsurface
archaeological testing
recommended before
construction.

Environmental Goals and
Sustainable Prosperity Act
(EGSPA)

Specified goals associated with
air quality, water quality,
renewable energy, ecosystem
protection, contaminated sites,
solid waste reduction,
sustainable purchasing, and
energy efficiency building.

Compliance requirements.

Crown Lands Act and
Regulations

Crown land construction permit,
easements, leases and licences.

Location specific requirements,
to be determined.

Agricultural Marshland
Conservation Act

Conservation of dykelands and
limitation on non-agricultural
development on dyked
marshlands.

None expected.

Forests Act and Regulations

Requirements for fire
suppression equipment for
operations in forests.

Compliance requirements.

Dangerous Goods
Transportation Act and
Regulations

Requirements for safe transport
of dangerous goods.

Compliance requirements.

Labour Standards Codes

Labour requirements.

Compliance requirements.
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Legislation Requirement Permit /
Approval /
Authorization Required
Occupational Health and Workplace health and safety Activity-specific compliance
Safety Act and Regulations requirements to be met requirements to be met.
including General Blasting
Regulations.

Halifax Regional Municipality; | Comply with specified activities, | Noise by-law compliance
By-Law Number N-200 types of noises and work hours / | requirements to be met
Respecting Noise schedule. (otherwise Grant of Exemption
by Council to be obtained).
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4.0 Assessment Methodology
4.1 Scope of the Project

The scope of the Project addressed by the EA includes those components and activities described in
Section 2 and summarized in Table 4.1.1 below. The assessment encompasses the construction and
operation / maintenance phases of the Project. It does not include an assessment of decommissioning /
abandonment, and no plans have yet been developed for that stage of the Project. Specific
decommissioning / abandonment plans and related environmental management and mitigation measures
will be generated by TIR in accordance with all applicable regulatory requirements at the time of
decommissioning.

Table 4.1.1 Project Components and Activities
Works and Activities Description
Construction Site Preparation e C(Clearing

e Grubbing

e Erosion and sediment control measures

Roadbed Preparation | e Excavation, blasting

e Placement of fill

e Grading

e Drainage ditches, drainage management

e Bridge installations

Watercourse e Temporary and permanent stream diversion

Alteration (Crossings) e Culvert installation

e Site restoration

Surfacing and * Paving

Finishing e Shoulder finishing
e Signage
e Lighting

e Guide rail installation

e Pavement markings

Operation Road and Road e Presence of the highway
Infrastructure
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Maintenance e Vehicle traffic

Winter maintenance e Snow plowing

e Salting and sanding

Vegetation ¢ Mowing

Maintenance .
e Vegetation removal

e (Re-) Seeding, tree (re-) planting

Decommission / No plans have been N/A
Abandonment developed yet;
beyond planning time
horizon
Accidents / N/A e Spills of hazardous materials (solid and / or
Unplanned Events fluid)

e Erosion and sediment control failures
e Vehicular accidents

e Fire

4.2 Valued Environmental Components (VEC)

The EA is focussed on VECs. These are attributes or components of the environment that could be altered
by the proposed Project and that are of concern to regulators, the general public, stakeholders or the
Mi'kmaq of Nova Scotia. For this Project, VECs (Table 4.2.1) were selected based on:

e Issues and concerns raised by regulators, the general public, stakeholders or the Mi'kmaq of Nova
Scotia;

e  Existing environmental conditions, features and functions in the general Project area;

e  The Nova Scotia Environment Act and Environment Assessment Regulation;

e  Experience with other highway development projects; and

e The study team’s experience and professional judgement.
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Table 4.2.1 Valued Environmental Components (VECs)
VEC | Factors Considered

Groundwater Groundwater Resources (Quantity and Quality)
Resources
Atmospheric Air Quality
Environment .

Noise

Climate Change and Greenhouse Gas (GHG) Emissions
Aquatic Surface Water Resources (Quantity and Quality)
Environment . .

Fisheries

Fish Habitat

Aquatic Species at Risk

Terrestrial

Vegetation / Habitat

Environment Flora
Plant Species at Risk
Wetlands Wetland Functions
Wetland Types, Protective Status
Wildlife Wildlife Habitat
Wildlife Species at Risk
Avifauna (Migratory) Birds
Breeding Birds
Raptors
Bird Species at Risk
Land Use Existing Land Use
Planned Land Use
Archaeology, Features and Artefacts of Scientific, Historical and / or Heritage Significance
Heritage
Traditional Use of Traditional Use of Resources (e.g., Hunting, Country Foods)
Lands and Traditional Use of Land (e.g., Burial Grounds, Hunting Camps)
Resources
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4.3 Project-Environment Interactions

Potential Project interactions with VECs are presented in Table 4.3.1. The interactions were identified based
on professional judgment and a preliminary knowledge of the Project and the environmental characteristics
of the Connector Road corridor and surrounding areas. These considerations contributed to the
determination of the VECs.

The interactions are analyzed and assessed for each VEC in the effects assessment presented in Section 6.
The assessment considers both potential direct effects and indirect effects. Consequently, the effects
assessment for each VEC incorporates the effects predictions established for other VECs. Potential for VECs
to act as pathways has been included in Table 4.3.1.
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Table 4.3.1 Potential Project - Environment Interactions
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4.4 Temporal and Spatial Boundaries

The effects assessment addresses the timeframes associated with the construction and the operation phases
of the Project. For natural features, the assessment considers the ecological variability, sensitivities, and
interactions over the course of a full year (e.g., sensitivities associated with migratory time periods, bird
nesting or fish spawning time periods).

The following spatial boundaries have been established for the effects assessment:

e  Project Development Area (PDA);
° Local Study Area (LSA); and
° Regional Study Area (RSA).

The Project footprint and ROW represent the PDA. The potential for adverse effects on natural environment
components is the highest within the PDA.

The LSA encompasses potential Project-related effects that may be experienced beyond the PDA, such as
adverse effects due to increased noise levels or changes in drainage patterns. The LSA extends to an area
of 300 m around all sides of the cut line and was the focus for field survey work. For biophysical VECs (e.g.,
flora, fauna, wetlands) desktop investigations also involved lands within the (sub-) watershed boundaries to
the extent of functional links to relevant drainage features.

Socioeconomic VECs also evaluated potential effects at a regional level, such as those related to
socioeconomic factors including land use, traffic and the local economy. The RSA encompasses the
communities along Highway 102 and Highway 2, extending approximately 5 km north and south of the two
newly-planned intersections. The area is depicted in Figure 2.2.1 and includes parts of Wellington, Fletchers
Lake, Lower Sackville and the Aerotech Business Park.

Table 4.4.1 lists the VECs and the applicable Study Areas.
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Table 4.4.1 VECs and Study Areas
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4.5 Effects Assessment
The environmental effects assessment was conducted in a stepwise fashion involving:
e Prediction and assessment of Project-related environmental effects;
e Identification of mitigation measures (avoidance, mitigation, compensation, offsetting); and

e Determination of residual effects and their significance.

These steps are briefly described below.
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4.5.1 Significance Definition

To determine whether an environmental effect is significant, significance thresholds were defined per VEC.
These thresholds constitute a measure or standard beyond which residual environmental effects (those
remaining after implementation of mitigation and controls) would be significant. Thresholds are
quantitative, where possible, and based on applicable regulatory criteria or standards, policies and
guidelines, stakeholder input and / or professional judgement.

4.5.2 Potential Project-VEC Interactions and Effects

The potential effects resulting from interactions with the Project, either directly or indirectly, were described
for each VEC. This effects assessment involved qualitative and quantitative analyses using existing
knowledge, professional judgment, and computer modelling where appropriate and feasible.

4.5.3 Mitigation Measures

Where an adverse environmental effect was identified, mitigation was proposed. Where possible, mitigation
measures were incorporated into the Project design and implementation in order to eliminate or reduce
potential adverse effects. Mitigation at the receptor end was considered if avoidance and mitigation at the
source of the effect was deemed not feasible or not sufficiently effective.

In those instances where an adverse effect is unavoidable and cannot be mitigated to insignificant levels,
options for compensation / offsetting were investigated.

For interactions where positive effects are anticipated, opportunities were considered for maximizing the
positive effects.

4.5.4 Residual Effects and Determination of Significance

Residual effects refer to those environmental effects predicted to remain after the successful application of
all proposed mitigation measures. The predicted residual effects were evaluated for the Project construction
and operation phases as well as for potential accidents and unplanned events.

In accordance with the Provincial EA regulations, the significance of the residual effects was evaluated for
each VEC. For adverse impacts, significance was determined based on the following criteria:

e magnitude;

e geographic extent;

e  timing, duration and frequency;

° reversibility; and

e ecological and sociocultural context.

For magnitude, a relative rating was established as defined inTable 4.5.1. Absolute values were applied for
geographic extent, frequency and duration. Reversibility was considered as the ability of a VEC to return to
an equal or improved condition once the interaction with the Project has ended. Reversibility was assessed
as "reversible” or “irreversible”, based on previous experience and research.
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Upon determination of the significance of the adverse residual effects, the need for monitoring and follow-
up programs is established. Purpose of these programs is to monitor the effectiveness of the mitigation
measures and to verify the effects predictions.

Table 4.5.1 Definitions for Levels of Magnitude
Rating Magnitude*

High Affecting a whole stock, population or definable group of people, or where a
specific parameter is outside the range of natural variability based on
professional judgement and determined from local knowledge over many
seasons.

Medium | Affecting a portion of a population or one or two generations, or where there
are rapid and unpredictable changes in a specific parameter so that it is
temporarily outside the range of natural variability based on professional
judgement and determined from local knowledge over many seasons.

Low Affecting a specific group of individuals in a population in a localized area, one
generation or less, or where there are distinguishable changes in a specific
parameter; however, the parameter is within the range of natural variability
based on professional judgement and determined from local knowledge over
many seasons.

Nil No environmental effect.

Unknown | Affecting an unknown portion of a population or group or where the changes in
a specific parameter are unknown.

*Note: Magnitude criteria for noise and water quality are VEC specific and defined in the respective subsections of the
effects assessment.

For adverse residual effects, the evaluation for the individual criteria was combined into an overall effects
rating as follows:

e Major effect: Potential adverse effect could jeopardize the long-term sustainability of the resource,
such that the effect is substantial in magnitude, aerial extent, duration and frequency, and is
considered irreversible. Additional research, monitoring, and/or recovery initiatives should be
considered.

o Moderate effect: Potential adverse effect could result in a decline of a resource in terms of quality
/ quantity, such that the effect is moderate in its combination of magnitude, aerial extent, duration
and frequency, but is considered reversible. Additional research, monitoring, and / or recovery
initiatives may be considered.

e Minor effect: Potential adverse effect may result in a localized or short-term decline in a resource
during the life of the Project. Typically, no additional research, monitoring, and / or recovery
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initiatives are considered.

¢ No effect: No potential effect or potential effect results in no measurable change to the overall
baseline status of the VEC.

An adverse effect was considered “significant” where its residual effects were classified as major; while they
were considered “not significant” where residual effects were classified as moderate, negligible or no effect.

The likelihood of occurrence and level of confidence underlying the effects prediction would be determined
for significant (i.e., “major”) effects.

4.6 Accidents and Unplanned Events

The effects assessment as described above addresses potential effects associated with routine, planned
project activities. The potential for adverse effects on VECs that could be caused by unplanned, accidental
events is evaluated separately. Plausible accidental events were formulated as part of the Project
Description. The effects assessment of these events involves the same principal components as the
assessment of planned project activities in that it considers standard and site-specific mitigation measures
but also considers contingency and emergency response plans and related infrastructure and services. The
criteria for evaluating the significance of residual adverse effects are the same as those for planned activities.

4.7 Effects of the Environment on the Project

In accordance with the NS EA Regulations, the effects assessment also considers how the proposed Project
could be affected by meteorological factors. This involves a discussion of extreme weather events, the
potential consequences for the Project and environmental components, and the identification of mitigation
requirements. The determination of significance follows the same general approach as applied in the
assessment of effects associated with planned activities.

4.8 Other Undertakings

The effects assessment identifies other planned and reasonably foreseeable activities that could overlap in
time and space with the proposed Connector Road construction and operation. Where such overlap is
recognized, the potential for cumulative effects and requirements for mitigation measures is discussed. The
significance levels of the residual adverse effects, if any, is determined applying the criteria presented above.
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5.0 Description of the Existing Environment
5.1 Physical Environment
Topography

NS joined ECCC's National Forest Strategy in 2000, creating an Ecological Land Classification (ELC) consistent with
those of other provinces, which is based on previously mapped Biophysical Land Classification. The Project is in
the Eastern Interior Ecodistrict (440), the largest Ecodistrict in the Province, which includes Halifax County.
Ecodistrict 440 is the eastern extension of the Appalachian Peneplain which slopes toward the Atlantic Ocean. The
geology and soil for this Ecodistrict is described below as per the NSDNR ELC classification of 2017 (NSDNR, 2017).

Bedrock Geology

The Connector Road study area is underlain by the Goldenville and Halifax Groups of the Cambrian-Ordovician
Meguma Supergroup (Figure 5.1.1). The Goldenville Group is composed of greenish grey metasandstone and
minor interbedded, green, laminated metasiltstone and dark grey-black slate (Horne et al, 2009) and makes contact
with the Beaverbank Formation (of the Halifax Group) at the eastern extent of the study area. The Lively Brook-
Oldham Anticline of the Beaverbank Formation is in the central portion of the study area. The Beaverbank
Formation is composed of grey metasiltstone, thin metasandstone beds, slate and locally, intervals containing thin
coticule layers. The Cunard Formation underlays most of the study area and is comprised of finely laminated black
slate with thinly bedded metasiltstone/metasandstone layers, commonly with high concentrations of pyrite and
pyrrhotite (Horne et al, 2009).

The bedrock is visible in areas where the glacial till is very thin, exposing the ridge topography. Where the till is
thicker, the ridged topography is masked and thick softwood forests occur.

5.1.2.1 Acid Rock Drainage and Metal Leaching

The Halifax Group is sulphide bearing and has the potential to become acidic when exposed to oxygen and water,
which can occur through natural processes or result from construction activities. Sulphide exposed during
construction will result in renewed acid generation. This acid may enter the surface or groundwater regime
contaminating water and habitat. The potential for acid drainage is expected to be greatest where the Halifax
Group is in contact with, or near, granitic plutons. Certain rocks of the Goldenville Group may also be a source of
acid drainage, particularly (in small areas) where highly mineralized zones are present.

Most of the Connector Road alignment is in the highly sulphide-rich black slates and metasandstones of the
Cunard Formation which is a known acid rock drainage (ARD) producer (pers. comm. C. White, NSDNR). The
Moshers Island Formation, similar to the Beaverbank Formation, has shown sulphur content up to 3.4% (Feetham
et al.,, 1997).
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Surficial deposits in this Ecodistrict are characterized as hilly terrain of gravelly to stony soils (Figure 5.1.2). This
glacial till is distributed in various thicknesses, dependent upon the level of underlying bedrock, ranging from 1-10
m but averaging less than 3 m. Surficial deposits are predominantly quartzite and slate tills, high in gravelly sandy
loam in soils of the Halifax/Danesville Ecosection. Drainage in this area is generally considered well to imperfect,
classified as podzol. Its depth is often indicated by the vegetation: scrub hardwood such as red maple, birch and
white pine in shallow soils, with spruce and tamarack more abundant in deeper soils.

Bedrock exposure at surface or beneath thin till veneers includes minor fluvial, lacustrine and till deposits. Exposed
surface is glacially scoured with ice movement features and drumlins are the dominant glacial deposit in the
Connector Road alignment, primarily composed of Beaver River Till and Lawrencetown Till (Stea and Brown, 1989).
In areas where surficial materials are thick, the interdrumlin area is composed of Lawrencetown Till. In areas where
surficial materials are thin, the interdrumlin area is either a locally-derived Beaver River Till or exposed bedrock.

Till veneer is a discontinuous cover of thin till which locally contains areas of exposed bedrock or thicker till
deposits. Lawrencetown Till is a diamicton with brownish-red, compacted, clayey silt matrix, and predominantly
distally derived clasts. Thicknesses of drumlins are affected by the surface relief of their supporting landforms. In
some instances, depth to bedrock (determined from water well data, cf. Kennedy and Drage, 2009) exceeds the
surface relief, suggesting material filled a preglacial topographic low. These thicknesses may exceed 30 m (Utting,
2011). Beaver River Till is a diamicton with sandy matrix and locally derived clasts. Sediments were deposited by
ice and derived from subglacial erosion. The thickness is estimated to range from 0.5-5 m (Utting, 2011). Some
areas include exposed bedrock and thicker till deposits (>5 m) of locally-derived till.

The alignment of the Connector Road is located within the bedrock metamorphic groundwater region of NS and
is hosted within the Meguma Supergroup and Goldenville Group. The metamorphic groundwater region has a
relatively low yield (with respect to the five bedrock aquifers in NS), with a median yield of 20 litres per minute
(L/min), as groundwater can only flow along fractures within the rock; low specific capacity (median 2.1 m3 per day
per metre) and low transmissivity (median 1.3 m? per day) (Kennedy and Drage, 2009).

A residential area at the western end of the Connector Road does not have a municipal water supply and residences
have potable water wells. The NSE well log database was accessed to provide coordinates and details of water
wells (domestic and other use) within a 500-m radius of the centreline of the Connector Road. There are 149 wells
(147 domestic, 2 other) within the assessment area, all located at the western end except for one at the eastern
intersection with Highway 102, and another at approximately the midpoint of the Connector Road (Figure 5.1.3).

According to available well log data, the average well depth is 73.6 m and the average static groundwater level
(for 89 of 149 wells) is measured 5.4 m below top of casing. Bedrock depths were recorded at an average depth of
6.2 m below ground surface (mbgs) for 129 of the 149 wells.

One non-domestic well (Well ID 580103) was completed in 1958 and was drilled for Canadian Petrofina Ltd. Well
ID 071113 was a test hole completed in 2007 for Parkdale Developments Ltd.

A field reconnaissance of wells was not completed as part of this assessment.
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Surface Water

The study area is situated on a headwater of the Grand Lake-Shubenacadie River watershed. Part of the project
area falls within the Collins Park Watershed, and a water treatment plant is located on Fletchers Lake. A total of 15
watercourses and two waterbodies were identified within the Local Study Area based on available mapping and
field observations (Figure 5.1.4). A site visit was undertaken from September 4 to 7, 2018 to identify stream
characteristics including width, water level, velocity, substrate type and field-measured water quality parameters.
Other relevant observations, such as barriers to fish habitat, were recorded during the field assessment. Table 5.1.1
summarizes the field-measured water quality parameters.

Table 5.1.1 In-situ Water Quality Parameters
. . Total Dissolved Dissolved
. Temperature Conductivity| .
Location Date ) (uS/cm)! D!ssolved Oxygen Oxygen
Solids (ppm)  (mg/L) (%)
Pond 1 September 4 235 92 46 6.83 79.0 7.52
Pond 2 September 4 23.0 125 63 6.51 74.7 6.99
WCO03 September 4 17.0 38 19 8.52 88.7 6.45
WC04 September 4 19.1 50 25 6.75 73.1 6.35
WCO05 September 6 18.1 56 28 8.28 84.5 4.05
WCo07 September 6 18.7 40 20 7.44 753 5.85

Note: 1. yS/cm = microSeimens per centimetre.

Of the 15 watercourses identified based on available mapping and previous site visits, only four (WC03, WC04,
WCO05 and WCO07) were flowing at the time of the assessment. Three watercourses (WC9-WC11) appear on Property
Online (POL) mapping but were verified in the field to have no channel (Figure 5.1-4). Four watercourses (WC08
and WC12-14) and the northern section of WC06 were dry at the time of assessment. Table 5.1.2 provides a
description of each of the watercourses that were assessed.

Table 5.1.2 Summary of Pond and Watercourse Characteristics
() \ Description \

Pond 1 Pond possibly a result of quarrying for Hwy 102/Exit 5a interchange construction;
depth >1 m; modified by dumping of garbage and debris on banks and in water.
Pond possibly a result of quarrying for Hwy 102/Exit 5a interchange construction;

Pond 2 shallow pond (<1 m deep) with some emergent vegetation; modified by dumping of
garbage and debris on banks and in water.

Pond 3 Existence confirmed; not characterized (private property).
Outflow of Pond 2.

WCO01 No flow; some standing water. Poorly defined channel with abundant emergent
vegetation.
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ID Description
Outflow of Pond 1.
WCO02 No flow; some standing water. Defined channel with predominantly organic fines
substrate.
Headwaters originate in a braided, ill-defined wetland channel. Approximately 75 m
upstream of the ROW, becomes well defined channel with cobble-rock substrate.
WCO03 Moderate slope, slow flow.
Average depth 0.1 m, wet width 0.8 m.
Flow rate: 0.7 L/sec
Headwaters originate in a braided, ill-defined wetland channel. Approximately 50 m
upstream of the ROW, becomes well-defined channel.
WC04 Cobble-gravel substrate with organic fines. Low slope (<1%), slow flow.
Average depth 0.05 m, wet width 1 m.
Flow rate: 0.6 L/sec
Headwaters originate in a braided, ill-defined wetland channel. Flows southward into
Fletchers Lake near Hwy 102.
Approximately 50 m upstream of the ROW, becomes well defined channel with
WCO05 cobble-rock-gravel substrate and high slope.
At northern end of ROW, becomes braided wetland channel again.
Average depth of 0.01 m and wet width 0.3 m.
Flow rate: 0.03 L/sec
Dry channel (average width 0.4 m), rock-cobble-gravel substrate. Defined channel

WC06 .
terminates at wetland.
Headwaters originate in a braided, ill-defined wetland channel. Flows southward into
WLS.
Approximately 50 m upstream of the ROW, becomes well-defined channel. Cobble-
WCO07 gravel substrate with organic fines.
Low slope (<1%), slow flow.
Average depth 0.25 m, wet width 1 m.
Flow rate: 5.5 L/sec
WCO08 Dry channel, average width of 0.6 m; gravel-cobble substrate with organic fines.
WCO09 Culvert under trail, but no sign of watercourse channel on either end.
WC10 Culvert under trail, but no sign of watercourse channel on either end.
WC11 Culvert under trail, but no sign of watercourse channel on either end.
WC12 Dry channel; watercourse originates in a wetland.
WC13 Dry channel; watercourse originates in a wetland.
WC14 Dry channel; watercourse originates in a wetland.
WC15 Dry channel with some standing water. Inflow to manmade pond.
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NS has a “temperate continental” climate marked by relatively large daily and day-to-day ranges of temperature,
especially during the spring and fall, and moderate rainfall. NS lies in the "prevailing westerlies" characteristic of
mid-latitudes in the northern hemisphere. Within this general circulation are embedded air masses originating at
higher or lower latitudes that interact to produce storm systems. NS experiences a relatively large number of storm
systems that contribute to a roughly twice-weekly shift between fair and cloudy/stormy weather.

The climate of the Project area is best characterized by long-term meteorological data collected by ECCC at the
Halifax Stanfield International Airport (HSIA). The Halifax-Shearwater station is at an elevation of 145.4 m with
latitude 44° 52" N and longitude 63° 30" W. This station is closest to the Project area and provides the commonly
observed meteorological parameters consolidated from records gathered from 1981 to 2010 described in the
following subsections (ECCC, 2018a).

5.1.6.1Precipitation

Precipitation is slightly greater in the late fall and early winter as a result of more frequent and intense storm
activity. In most years there is a considerable supply of rain during the spring and summer; however, drought is
not unknown in NS. On average, only about 15% of NS's total annual precipitation originates as snow. Snowfall is
relatively light near the warm Atlantic shore and near the entrance to the Bay of Fundy, where less than 150 cm
may fall in one winter. Here, copious rain and freezing rain make up for the scanty snowfalls. The average annual
precipitation reported at the HSIA station is 1396.2 mm; 221.2 cm in the form of snow. The extreme daily
precipitation recorded was 218.2 mm, which occurred in August 1971. Total monthly precipitation has ranged from
93.5 mm to 154.2 mm.

5.1.6.2Severe Weather

Storms frequently pass close to the Atlantic coast of NS and cross the southern part of Newfoundland, producing
highly changeable and generally stormy weather. This region has more storms over the course of a year than any
other region of Canada. With a variety of weather conditions from hurricane-force winds to heavy precipitation,
storm systems can pass rapidly, or stall and batter the region for several days. Other conditions associated with
these storms include freezing spray; reduced visibility in snow, rain or fog; and numbing wind chills, especially in
the storm's wake. In late summer and fall the remnants of a hurricane or tropical storm are felt at least once a year
in NS. Thunderstorms are infrequent in NS and occur approximately 10 days of the year. Tornadoes have been
recorded but are rare. Reports of waterspouts over nearshore waters are received annually. Other severe weather
phenomena include ice storms and blizzards. Each year one or two 25 ¢cm snowfalls occur in NS. When combined
with strong winds, impacts can include property damage and loss of life.

5.1.6.3 Temperatures

The seasonal range of temperatures at the site is wide. Summers are relatively cool; for example, the warmest
average daily maximum temperature recorded at the HSIA station during 1981-2010 is 23.8°C in July. Winters are
cold, with an average daily minimum temperature in January at HSIA of -10.5°C. The lowest recorded temperature
at that station was -28.5°C in January 1993.
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5.1.6.4Winds

Wind conditions are localized, and the wind at a given location can vary substantially from wind conditions
prevailing even a short distance away. Wind direction and speed are variable upon natural and manmade
obstructions, topography and surface cover. Along the coast, an onshore sea breeze circulation often occurs,
particularly during a warm, sunny afternoon in the spring or early summer. Winds at HSIA are typically light and
predominately from the south, with the highest speeds occurring in the winter, with an average of 18.5 km/h
northerly in March. A peak gust of 132 km/h southeasterly was recorded in December 1976. The lightest winds
occur in summer with a monthly average wind speed of 13.2 km/h in August. The mean wind speed for the year is
13.2 km/h southerly.

5.1.6.5Climate Update and Predicted Future Trends

DFO and ECCC report that climate change will result in a sea level rise of 50 to 80 cm along the Atlantic coast over
the next century. Rising sea levels will contribute to an increase in coastal flooding, reduced ice cover, intensified
storm events and possibly increased tidal ranges. Air temperatures in the Scotian Shelf Region are expected to rise
in annual averages by 2 to 3.5°C over the next 50 years (DFO, 2013). Disruptions to transportation (including road
damage during storm events), electrical transmission and communications will become more commonplace
(NRCan, 2008).

Air Quality

In 2012, all Canadian provinces (except for Quebec) agreed to participate in a federal air quality management
system adopted by CCME as part of the revised Canadian Environmental Protection Act. The Air Quality
Management System (AQMS) is a comprehensive approach for improving air quality in Canada and is the product
of collaboration by the federal, provincial and territorial governments and stakeholders, replacing the Canada-
Wide Standards (CWS) that had been in place since 2000 (CCME, 2012). It includes:

e Canadian Ambient Air Quality Standards (CAAQs) to set the bar for outdoor air quality management
across the country;
e Industrial emissions requirements that set a base of performance for major industries in Canada;

e A framework for air zone management within the provinces and territories that enables action tailored
to specific sources of air emissions in a given area;

e Regional airsheds that facilitate coordinated action where air pollution crosses a border; and

e Improved intergovernmental collaboration to reduce emissions from the transportation sector.

Standards for fine particulate matter (PM), ground-level ozone (GLO), sulphur dioxide (SO;) and, most recently,
nitrogen dioxide (NO;) have been developed, as outlined in Table 5.1.3.
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Table 5.1.3 Canadian Ambient Air Quality Standards
Standards (numerical
values)

Averaging

Pollutant .
Time

24-hour (calendar The 3-year average of the annual

PM;s day) 28 pg/m? 27 pg/m? 98t percentile of the daily 24-hour
y average concentrations.
PM,. Annual (calendar 10 pg/m? 8.8 jig/m’ The 3-year average of the annual

year) average concentrations.
The 3-year average of the annual
Ozone 8-hour 63 ppb 62 ppb 4t highest daily maximum 8-hour

average concentrations.

St.JIp!\ur Annual (calendar The 1-year average of the 1 hour
dioxide ear) > ppb average concentrations

so) |7 ? ’
Nitrogen

. . Annual (calendar The 1-year average of the 1 hour
dioxide 17 ppb .

(NO,) year) average concentrations.

PM2s: Particulate matter less than 2.5 micrometres (um) in diameter
pg/m3: micrograms per cubic metre

ppb: parts per billion

Source: CCME, 2012

NS air quality is routinely monitored by the provincial and federal governments at various stations, usually located
in or near population centres. The AQMS was designed to address the challenges of air quality management,
including cross-jurisdictional issues, and deliver a Canada-wide approach that provides flexibility to account for
regional differences in air quality issues while, at the same time, ensuring a level of consistency so that Canadians
can be assured of good air quality outcomes. As part of this approach, CCME has also created an Air Zone
Management Framework (AZMF) which categorizes provincial regions by existing air quality and management
goals. The Project Study Area lies within the Central Air Zone of NS, which is considered “yellow”. The mandate in
this zone is to prevent the increase of GLO and PM; levels from current values (NSE, 2016). In this Zone, threshold
values of 0 to 10 ug/m3 for daily average and 0 to 4 ug/m?3 for annual average PM; ;s have been established, which
are much lower than the CAAQs.

Since the CAAQOs are still under development for some parameters, NS Air Quality Regulations have been
adopted from the United States National Ambient Air Quality Objectives (NAAQOs); however, values are based on
“maximum ground level concentration” rather than “maximum acceptable level” of the NAAQOs. NS Air Quality
Regulations are listed for six compounds, including Total Suspended Particulate (TSP) and carbon monoxide (CO).
Table 5.1.4 lists the Regulations established under the provincial Environmental Goals and Sustainable Prosperity
Act (EGSPA) enacted in 2007.
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Table 5.1.4 Air Quality Regulations in Nova Scotia
Pollutant Averaging Period

| 1-hour | 8-hour | 24-hour | 1year
Carbon monoxide (CO) 11 ppm 30 ppm
Hydrogen sulphide (H>S) 30 ppb 6 ppb
Nitrogen dioxide (NO5) 210 ppb 50 ppb
Sulphur dioxide (SO2) 340 ppb 110 ppb 20 ppb
Total suspended particulate (TSP) 120 pg/m? 70 pug/m3
Ozone (03) 82 ppb

Source: Government of Nova Scotia (GNS), 2017

5.1.7.1 Monitoring and Emissions

The Halifax Johnston Station 17 (Barrington Street), operated by NSE, is the NS Environment Ambient Air Quality
monitoring station in closest proximity to the Project Study Area. This station records GLO, fine particulate matter,
CO, SOy, nitric oxide (NO) and NO_ (NSE, 2018). ECCC manages National Air Pollution Surveillance Program (NAPS),
whose database provides annual summaries for weather stations in Canada. The results for each of the following
parameters is available for 2016 Station 17 monitoring (ECCC, 2018b).

Ozone (03) and Greenhouse Gas (GHG)

Introduced in 2012, the ozone CAAQ is based on the fourth highest daily 8-hour average of the year. In all cases,
the calculated annual statistic is averaged over a three-year period. At the Halifax station, the recorded annual
metric of GLO was 41 ppb in 2016. Downwind of Halifax at Lake Major, however, the annual metric of GLO was
measured at 51 ppb. The mean GLO for Station 17 was 19 ppb in 2016. All levels are below the 63 ppb CAAQ
standard for 2015 and the 62-ppb goal for 2020 (NSE, 2016).

The NS EGSPA includes long-term goals for cleaner energy and reducing GHG (GNS, 2017). In 2014, annual GHG
emissions were 17% below those of 1990, surpassing the EGSPA goal of 10% by 2020. By 2015, 50% of the
electricity produced in NS was generated through wind power.

As Atlantic Canada's busiest airport, HSIA receives approximately 40,000 commercial arrivals each year. HSIA
participates in achieving targets set under Canada’s Action Plan to Reduce Greenhouse Gas Emissions from
Aviation (NavCan, 2016), including the adoption of Performance Based Navigation (PNB) tools, re-examination of
approach routes, and monitoring GHG emissions. In 2018, the Airport received Level 2 Accreditation through the
Airport Carbon Accreditation Programme for its efforts in environmental sustainability (HSIA, 2018).

Particulate Matter

Particulate matter (PM) refers to those particulates in the air that do not settle readily and thereby remain
suspended (e.g., smoke, soot and dust). PM is a broad class of chemically and physically diverse substances that
can occur in either a solid or liquid state, or in a combination of these. PM greater than 10 um in diameter creates
problems such as visibility reduction, soiling, and material and vegetation damage.

Particulate matter becomes a potential human health hazard when the particle size is equal to, or less than, 10 um
in diameter (PM1o) (NBDELG, 2001). These particles are typical of dust granules that are invisible to the naked eye
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as individual specks. Such particles are commonly generated from building materials, combustion, human activities
and outdoor sources, including atmospheric dust and combustion emissions from mobile and stationary sources.

Particles of 2.5 pm or less (PM2s) are small enough to inhale and are believed to cause respiratory and
cardiovascular problems. These particles are visible as clouds of smoke and are typically high in sulphates, nitrates,
carbon and heavy metals, being produced by fossil fuel combustion, vehicle exhaust and industrial emissions
(NBDELG, 2001).

At Halifax Station 17, the average daily metric value in 2016 was recorded as 5 pug/m? (below the 28 pug/m?3
standard).

Combustion Gases

These gases are produced by the combustion of fossil fuels. Although Air Quality Station 17 is located in downtown
Halifax, ambient air quality records for this Station in 2016 were well within NS maximums.

e Carbon Monoxide (CO)

Carbon monoxide is formed from the incomplete combustion of carbon compounds. The NSE has set an air quality
guideline for CO of 30 ppm for an 8-hour averaging period. Mean 8-hr averaging period for CO in 2016: 0.2 ppm.

e Nitrogen Oxides (NO and NOy)

Nitric oxide (NO) is released in the exhaust of internal combustion engines and furnaces. NO is an unstable
compound and is readily converted to NO;, which contributes to the formation of acid rain and is a primary
precursor pollutant in the formation of smog. The NSE has set an air quality guideline for NO; of 210 ppb for a 1-
hour averaging period. Mean 1-hr averaging period for NO; in 2016: 9 ppb.

e Sulphur Dioxide (SO5)

Sulphur dioxide is produced by burning oil and coal for energy production and space heating; these contain
sulphur as an impurity in various concentrations. Other potential sources of SO; include oil refineries, pulp and
paper mills, and vehicles. The NSE has set an air quality guideline for SO, of 340 ppb for a 1-hour averaging period.
Mean 1-hr averaging period for SO; in 2016: 5 ppb.

Sound is mechanical energy transmitted by pressure waves through a medium such as air. Physically, there is no
distinction between sound and noise. It is common practice to define noise simply as unwanted sound, thus, the
terms sound and noise are often used interchangeably.

The description of existing acoustic conditions at the Site includes identification of sound sensitive receptors,
collection of field data and comparison to regulatory guidelines.

5.1.8.1Sensitive Receptors

The proposed Connector Road would be located, for the most part, on unpopulated forested land situated
between Highway 102 at Exit 5A and Trunk 2 in Wellington. There are no sensitive receptors along the Connector
Road aside from a 1.5 km section where it intersects Trunk 2 in Wellington. In the Wellington area, the Connector
Road will be in close proximity to several residences located along Abilene Avenue to the north of the Connector
Road, Pine Oak Drive to the southwest, and the northern end of Belmore Drive and Brook Street to the southeast.
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The eight residences situated closest to the proposed Connector Road are considered sensitive critical receptors
(R1 to R8). They are shown in Figure 5.1.5.

5.1.8.2 Ambient Noise Measurements

Knowledge of ambient sound levels is a prerequisite to any noise impact assessment, as the background noise is
added to the project-generated noise to provide the cumulative environmental noise levels. The background noise
is also important in assessing perception of sound, as the comparison of the new acoustic environment to the
existing ambient noise levels is subjective.

A preliminary spot sampling of baseline sound levels in the proposed Connector Road area was conducted on 10
September 2018. The results showed that sound levels at each of the three clusters of residences (sensitive
receptors) were very similar; therefore, conducting a detailed long-term sound survey at one monitoring site per
cluster of receptors was determined to be adequate. The sensitive receptors were grouped as follows in Table 5.1.5:

Table 5.1.5 Sensitive Noise Receptors
Monitoring Site Associated Sensitive Receptors
BN1 R1, R2
BN2 R5, R6, R7, R8
BN3 R3, R4

Long-term surveys were carried out continuously over two 24-hour periods from 13 to 15 September 2018 at three
monitoring sites (BN1, BN2 and BN3) located within the Wellington Station area. Locations of the monitoring sites
are shown in Figure 5.1.5. The weather conditions during the survey periods were acceptable for environmental
noise monitoring (stable atmosphere, clear sky, and little or no wind).

Location BN1 is considered representative of dwellings located to the east of Trunk 2 where the proposed
Connector Road meets Trunk 2. It was observed that traffic noise was dominant in recorded sound at BN1. Location
BN2 is considered representative of the receptors on Abilene Avenue, north of the proposed Connector Road.
Measured baseline noise levels were mainly dominated by residential noises such as people talking, children
playing, dogs barking, local traffic, lawn mowing, etc. Occasional aircraft noise was also audible. Location BN3 is
considered representative of an undisturbed natural acoustic environment, with a small contribution from
anthropogenic sources such as airplanes flying overhead and automobiles on Pine Oak Drive and Belmore Drive,
Wellington Station.
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The monitoring procedure adhered to the following guidelines for an environmental noise survey:

° American National Standard ANSI 1994: Procedures for Outdoor Measurement of Sound Pressure Level

e International Standards Organization (ISO)/DIS 1996-1 & 1996-2.2 Acoustics — Description, Assessment
and Measurement of Environmental Noise

The survey data were recorded at one-minute intervals and stored in the instrument data logger. Hourly averages
of sound pressure levels in A-scale decibels (dBA) were also generated.

The measurements were carried out using a System 824 Sound Level Meter/Real Time Analyzer and a Sound Track
Model LxT, both manufactured by Larson Davis, Inc. Their specification and operational parameters are available
online at:

System 824: www.larsondavis.com/products/soundlevelmeters/model824

Model LxT:  www.larsondavis.com/products/soundlevelmeters/soundtracklixt

The instruments are battery-powered and can be operated continuously in several modes including integrated
sound level meter (ISM) for recording numerous sound descriptors including Leq, Lmax, Lmin, L10, L50 and L90,
where:

e Leqis the expression of equivalent level of sound energy over a specified period (e.g., 1-hour or 24-hour)
and is the most commonly used environmental noise descriptor effectively representing an "average”
value of sound pressure level (SPL).

e Lmax and Lmin are maximum and minimum A-weighted sound pressure levels over a specified period
(I-minute). Lmax is sometimes used in assessing environmental noise where occasional loud noises
occur, which may have little effect on the overall Leq noise level but will still affect the noise environment.
Lmax and Lmin are measured using the 'fast' sound level meter response.

e L10is a sound level equalled or exceeded 10% of the measurement time. This parameter is often used
to describe traffic noise.

e L50is a sound level equalled or exceeded 50% of the measurement time. This is the median level.

e |90 is a sound level equalled or exceeded 90% of the measurement time. This parameter is often used
to describe the background noise.

The average (Leq) and median (L50) levels are the same for noises fluctuating symmetrically in time, but this is
rarely the case. The difference between the average and median levels can indicate how the statistics of the noise
are skewed toward the softer or louder end of the range.

All noise levels were recorded in ‘A-weighted’ decibels (dBA). A-weighting is the process by which noise levels are
corrected to account for the non-linear frequency response of the human ear. A summary of recorded noise levels
is presented in Table 5.1.6.
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Table 5.1.6Summary of Baseline Noise Survey

. UTM Coordinates Monitor . Sound Descriptors (dBA)
Location Period
m E ‘ mN Type Lmax Lmin L1o Lso
Day 431 63.6 | 304 | 453 | 40.0 | 36.7
Sept 14-15 SRl GEEEE | s o Evening 39.9 593 | 284 | 421 | 385 | 35.1
Night 384 706 | 218 | 405 | 36.6 | 33.6
Overall 24h | 415 70.6 | 21.8 | 43.7 | 38.8 | 35.6
Day 39.3 724 | 51.0 | 389 | 333 | 308
Sept 13-14 BN-2 452487 | 4967604 LT Evening 373 69.3 | 275 | 37.7 | 30.8 | 286
Night 36.1 615 | 236 | 368 | 325 | 298
Overall 24h 381 724 | 236 | 381 | 328 | 302
Day 35.0 705 | 191 | 328 | 26.8 | 24.0
Sept 13-14 A T — Evening 39.3 673 | 191 | 335 | 255 | 222
Night 29.8 59.0 | 169 | 292 | 247 | 22.7
Overall 24h 34.8 705 | 169 | 319 | 26.0 | 234

In the Wellington Station area, the overall baseline equivalent sound level (L90 24h) is 32.1 dBA (logarithmic
average of 24-hour L90 at BN-1, BN-2 and BN-3). Noise of airplanes approaching and departing at HSIA was not
audible at surveyed locations.

The baseline noise survey determined that the sound levels and sound characteristics in the Wellington Station
project area consist of low, steady hum, typical of quiet residential subdivisions and substantially lower than Nova
Scotia ambient noise standards and criteria (refer to Noise Guidelines, Section 5.1.8.3).

5.1.8.3 Noise Guidelines

Nova Scotia Environment has established Guidelines for Environmental Noise Measurement and Assessment (NSE,
1990) which define acceptable noise levels at specific times:

e Leq of 65 dBA between 0700 to 1900 hours (daytime);

° Leq of 60 dBA between 1900 to 2300 hours (evening time); and

e Leq of 55 dBA between 2300 to 0700 hours (nighttime, all day Sunday and statutory holidays).

As sound receptors may be influenced by noise from highways, the noise guidelines recommend values for
residential or sensitive areas that are defined as “"areas where people normally live, work, or take part in recreation”.
These values do not apply to the construction period during which personnel are protected under the Occupational
Health and Safety Act.

Nova Scotia does not have noise guidelines specifically addressing traffic noise near transportation infrastructure.
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5.2 Biological Environment

5.2.1.1 General Habitats

The habitat within the Local Study Area is dominated by mature mixed forest, with some regenerating clearcuts
and all-terrain vehicle (ATV) trails, cleared transmission corridors, and residential areas in the western part of the
Connector Road corridor. Nova Scotia Department of Lands and Forestry (NSDLF) habitat mapping and
observations made during field surveys were used to prepare the following habitat description for the study area.
Rare plant surveys were conducted from 26 to 29 June and from 11 to 14 September 2018. Survey methods and
photos are provided in Appendix D. These field surveys were carried out in order to:

e describe existing habitats and develop a habitat map;

e confirm, identify and describe significant habitats including wetlands;

e delineate and functionally assess wetlands in the study area;

e identify high potential habitats for rare vascular plant species;

e conduct a rare lichen survey and evaluate potential habitat to support rare lichen species; and
e identify and describe indications of previous disturbance.

Ecological Land Classification (ELC) links the abiotic and biotic components of each ecosystem. Climate, landform,
and soil influence the distribution of vegetation (NSDNR, 2003); therefore, ELC provides information on the factors
that influence habitats present at the site.

The Project site is in the Eastern Ecoregion (Ecoregion 4) and the Eastern Interior Ecodistrict (Ecodistrict 440)
(NSDNR, 2018). Ecodistrict 440, the largest Ecodistrict in the province, has several significant forest ecosystems
associated with different soil types present; these include an azonal climax black spruce forest (Spruce Pine Forest
Group) that is widely dispersed on dry to moist, nutrient poor soils (28%); a zonal softwood/mixedwood forest of
red spruce, hemlock and yellow birch and red maple (Spruce Hemlock Forest Group) on fresh to fresh-moist,
nutrient medium soils (50%); and a zonal Tolerant Hardwood forest of sugar maple, yellow birch and red maple on
fresh, nutrient medium to rich soils (10%).

Ecosections describe more permanent physical features such as topographic patterns, soil texture and soil drainage
(NSDNR, 2003). Each Ecosection polygon has a four-letter code (e.g.,, WCHO) that describes the enduring physical
features (i.e., soil drainage, soil texture, topographic pattern and sometimes landform) as interpreted for the Land
System level in the Bio-physical Land Classification. The first letter in the name represents dominant soil drainage,
the second letter represents dominant soil texture, and the final two letters represent the topographic pattern or
landform (NSDNR, 2018).

The ROW encompasses five Ecosections (NSDNR, 2018): WFKK, WMKK, IFHO, WMHO and IMRD. Descriptions of
the climatic, geographic and ecological conditions such as disturbance patterns associated with this classification
can be found in NSDNR (2017). Well drained soils (W) consist of “soils over 60% well drained”, while imperfectly
drained soils (I) are neither well nor poorly drained (40% to 60% well drained). Medium textured soils (M) include
sandy loam, fine sandy loam and very fine sandy loam, while fine (F) textured soil include silt, sandy clay loam, clay
loam, sandy clay, silty clay and clay (NSDNR, 2018). The ELC symbols KK, HO and RD indicate topographic patterns:
KK (hills) is defined as a series of knobs and knolls with moderate to steep slopes (5-30%); HO (hummocky) is
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defined as a series of small rounded hills with a gentle slope usually 15% or less; and RD (ridges) is defined as a
pattern of linear or curvilinear ridges (NSDNR, 2017).

Based on provincial habitat type mapping, five general habitat types were identified, including wetlands which are
described in Section 5.2.2. These habitat types are summarized in Table 5.2.1 and depicted on Figure 5.2.1. Photos
of wetland habitats are provided in the wetland survey report (Appendix B). Photos depicting other habitat types
are provided in Appendix D.
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Table 5.2.1

Description

Dominant
Tree
Species

Habitat Types Within the Study Area

Understorey

Habitat Features

Total
Areain
Study
Area

Total
Area in
ROW

Red and This habitat type is Red Shrubs, ferns | In the  easternmost | 393,614 26,611
Black Spruce | found at the extreme spruce, portion of the study area
Hummocks | eastern and western black around the two small
ends of the study spruce, ponds, this habitat type
area. It is dominated white has been heavily
by coniferous species | birch, red modified by past quarry
and has gently maple activities and a network
sloping hills of dirt roads and ATV
(hummocks). trails.
Spruce This habitat type is Red Open, Some clearcutting has | 1,125,679 | 158,134
Hemlock dominant in the spruce, dominated by | been done in this habitat
Pine eastern half of the black mosses and | type within the eastern
Hummocks | study area, with a spruce, ferns portion of the ROW.
and Hills second small patch at | balsam fir,
the western end. It is white
dominated by spruce,
coniferous  species | hemlock
and has gently to
moderately sloping
hills.
Spruce Pine | A single patch of this White Green alder, | Within the study area, this | 664,129 | 118,939
Hummocks | habitat type s spruce, speckled habitat type is bisected
present near the white alder by a transmission corridor
middle of the study pine, running  approximately
area. It is dominated | tamarack parallel to Holland Road.
by spruce and pine The corridor and a nearby
and has gently network of dirt roads
sloping  hummocky originating at Holland
terrain. Road show signs of use
by ATVs.
Tolerant Much of the western | Balsam fir, Open, low The western portion of | 1,115,324 | 199,186
Mixedwood | and central portion white understorey | the study area with this
Hills of the study area is birch, dominated by | habitat type is
covered with this yellow mosses, predominantly
habitat type. It is a birch, shrubs, residential, interspersed
mix of coniferous and white bracken fern | with lawns and roads.
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hardwood  species | pine, red
with moderately maple,
sloping hills. hemlock
Wetlands (see Section 5.2.2)

5.2.1.2Priority Plant Species

Soils in the study area are typically nutrient poor; in much of the study area, these poor soils support vegetative
communities primarily consisting of ericaceous shrubs, mixedwood and conifer stands. A total of 225 vascular plant
species and 55 lichen species were identified within the Study Area in the September surveys (Appendix D). One
priority vascular plant species, Nova Scotia Agalinis, was observed at several locations, all along linear disturbed
areas including trails and transmission corridors (Figure 5.2.2). None of the Priority Species identified in the Atlantic
Canada Conservation Data Centre (ACCDC) report (Appendix C) and in previous surveys conducted in the LSA
(Envirosphere, 2014) (Table 5.2.2) were found in the 2018 surveys, despite diligent survey effort in areas of suitable
potential habitat.

Five priority lichen species were found, including one Species at Risk: blue felt lichen (Degelia plumbea) and four
Species of Conservation Interest (SOCI): fringe lichen (Heterodermia neglecta), salted shell lichen (Coccocarpia
palmicola), blistered tarpaper lichen (Collema nigrescens), and appressed jellyskin lichen (Leptogium subtile) (Figure
5.2.2). No boreal felt lichen (Erioderma pedicellatum) were observed during the survey, despite the presence of
predicted boreal felt lichen habitat polygons within the study area according to NSDLF mapping. In developing
these predictive habitat maps, NSDLF used an algorithm that identifies all forest stands in the provincial forestry
database in which balsam fir (Abies balsamea) is listed as a primary or secondary species, and that occur within 80
m of a mapped bog or fen. The model further restricts the search to only those forest stands located within 30 km
of the Atlantic Coast. In the study area, mature conifer swamps are present, but primarily consist of an intermixing
of spruce and fir surrounded by disturbances; further, they lack indicator species of boreal felt lichen habitat such
as the lichen Coccocarpia palmicola. For this reason, the majority of the NSDLF-identified habitat polygons within
the study area showed low to medium habitat suitability for boreal felt lichen. However, the northeast portion of
the Study Area within the polygon adjacent to Wetland 3 provides suitable habitat, indicated by a mature Balsam
Fir swamp.

Information on the Priority Flora species identified during field surveys is presented below:

Nova Scotia Agalinis (Agalinis neoscotica)

Agalinis neoscotica is a low-lying perennial herbaceous plant belonging to the figwort family (Scrophulariaceae)
(Hinds, 2000) and the Atlantic Coastal Plain Flora group (ACPF) (MTRI, 2011). ACPF are unique group of vascular
plant species generally associated with the Atlantic Coastal region with a narrow range with its farthest extent
reaching from Florida to Nova Scotia (MTRI, 2011). ACCDC lists this species as Apparently Secure/Vulnerable
(S3S4). This species is restricted to linear disturbances (i.e. transmission corridors, trails, road ditches) within the
Study Area.

Blue Felt Lichen (Degelia plumbea)

A cyanolichen (a lichen with a cyanobacteria as a photobiont) which typically grows on mature red maples on the
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edge of swamps, lakes and rivers. This species can also be found growing upland and on other hardwood species
such as white ash, yellow birch and sugar maple (Committee on the Status of Endangered Wildlife in Canada
[COSEWIC], 2010). Degelia plumbea is fairly common in NS; however, in North America, the range is restricted to
the northeast and only found in NS, Newfoundland and Labrador and New Brunswick (COSEWIC, 2010). Degelia
plumbea is listed as Vulnerable (S3) by the ACCDC and Special Concern and Vulnerable under SARA and NSESA,
respectively.

Salted Shell Lichen (Coccocarpia palmicola)

A cyanolichen which in NS is typically associated with mature balsam fir in mature fir dominant swamps and can
be used as an indicator species for boreal felt lichen (Environment Canada, 2018). Typically associated with mature
swamps, C. palmicola has also been reported to grow on hardwood tree species such as red maple and yellow
birch. The ACCDC lists this species as S2S3 in NS.

Blistered Tarpaper Lichen (Collema nigrescens)

A cyanolichen typically associated with mature red maples in mature swamps, although it can be found growing
on hardwoods on the edge of disturbances (i.e., cutblocks). This species can be distinguished from other epiphytic
Collemas in NS by the presence of conspicuous pustules (warts) and often abundant apothecia (sexual reproductive
structures of lichens) (Hinds & Hinds, 2007). The ACCDC lists this species as Vulnerable (S3) in NS.

Appressed Jellyskin Lichen (Leptogium subtile)

Leptogium subtile is a small inconspicuous cyanolichen often associated with mature hardwood trees in close
proximity to streams and wetlands (Hinds & Hinds, 2007). The ACCDC has this species listed as Vulnerable (S3) in
NS.

Fringe Lichen (Heterodermia neglecta)

Heterodermia neglecta is a small light gray-green lichen with conspicuous long black rhizines (root-like structures)
which is often associated with mature hardwood trees such as red maple and yellow birch and can also grow on
balsam fir. This species is frequently associated with wetlands and watercourses but also can be found in upland
habitat. The ACCDC lists this species as Apparently Secure/Vulnerable (S35S4) in NS.
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Table 5.2.2 Priority Plant Species With Potential to Occur in ROW

C::m:n Rei:: ds Observations Potential
. e Priority Status aor s in Field Habitat Preferences?  Occurrence in
(Scientific Within A
Project Area
Name)
Vascular Plants
Michaux's Dwarf | ACCDC: S2S3 4 n/a Peat and sphagnous Potentially
Birch (Betula Gen Stat: bogs. present
michauxii) Imperilled
Suitable
habitat in
ROW
Pennsylvania ACCDC: S1? 1 n/a Dry, rocky or gravelly Potentially
Sedge (Carex Gen Stat: soil; dry, open present
pensylvanica) Critically woodlands.
Imperilled Suitable
habitat in
ROW
Loesel's ACCDC: S354 1 n/a Bogs, peaty meadows, Potentially
Twayblade Gen Stat: moist ditches, cobbly present
(Liparis loeselii) Vulnerable lakeshores, pond and
bog edges, behind Suitable
coastal barrier beaches. | habitat in
ROW
Southern ACCDC: S3 2 n/a Among shaded Potentially
Twayblade Gen Stat: sphagnum moss in present
(Neottia bifolia Vulnerable bogs, damp woods.
[syn. Listera Closely associated with | Suitable
australis]) small spruce, tamarack. | habitatin
ROW
Nova Scotia ACCDC: S354 n/a Eighteen Bogs, brackish or salt Present
Agalinis Gen Stat: locations with | marshes and flats,
(Agalinis Vulnerable 1to 100 coastal beaches, fresh
neoscotica) plants, in tidal marshes; also
transmission found along linear
corridors, disturbed habitats.
trails, road
ditches.

Non-Vascular
Plants
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# of
Records
Within

Observations
in Field

Habitat Preferences?

Potential
Occurrence in
Project Area

Name)

Moss ACCDC: S2? 1 n/a Nutrient-rich wetlands, | Potentially
(Campylium eutrophic fens, shores, present
polygamum) ditches, submerged in
pools and lakes, Suitable
swampy forests; low to | habitat in
high elevations. ROW
Moss ACCDC: S1S2 1 n/a Wet siliceous rock near | Potentially
(Sematophyllum | Gen Stat: streams; low to present
demissum) Critically moderate elevations.
Imperilled Suitable
habitat in
ROW
Moss ACCDC: S2? 1 n/a Wet rock, by streams, Potentially
(Sematophyllum | Gen Stat: cliffs; low to moderate present
marylandicum) | Imperilled elevations.
Suitable
habitat in
ROW
Flat-leaved Peat | ACCDC: S1S2 2 n/a Typically in Potentially
Moss Gen Stat: minerotrophic habitats | present
(Sphagnum Critically such as shores of lakes,
platyphyllum) Imperilled ponds, streams, margins | Suitable
of open fens, especially | habitat in
seasonally flooded sites; | ROW
low to high elevations
Blue Felt Lichen | NSESA: n/a Observed in Typically grows on Present
(Degelia Vulnerable three mature Red Maples on
plumbea) SARA: Special locations the edge of swamps,
Concern growing on lakes and rivers. Also
COSEWIC: Red Maple on | occurs upland, and on
Special Concern edges or other hardwood
ACCDC: S3 within treed species.
Gen Stat: swamps. Five
Vulnerable thalli
(individuals)
observed.
Salted Shell ACCDC: S2S3Gen n/a Three Mature balsam fir, in fir- | Present
Lichen Stat: Vulnerable locations, two | dominant swamps.
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Common Dl Observations Potential
Name .. Records . . . .
. ece Priority Status aor s in Field Habitat Preferences?  Occurrence in
(Scientific Within A
Project Area
Name)
(Coccocarpia on mature
palmicola) Red Maples
and one on
mature
Balsam Fir.
Nineteen
thalli were
observed.
Blistered ACCDC: S3 1 Seventeen Mature red maples in Present
Tarpaper Lichen | Gen Stat: thalli were mature swamps; also
(Collema Vulnerable observed on found on hardwoods on
nigrescens) Red Maples in | the edge of
a treed disturbances.
swamp.
Appressed ACCDC: S3 n/a Four Mature hardwood trees | Present
Jellyskin Lichen | Gen Stat: locations, all close to streams and
(Scytinium Vulnerable associated wetlands.
[Leptogium] with mature
subtile) Red Maples,
often on the
base of the
tree. Five
thalli were
observed.
Fringe Lichen ACCDC: S354 n/a Five locations | Mature hardwoods Present
(Heterodermia Gen Stat: were including red maple and
neglecta) Vulnerable observed yellow birch, also
within the balsam fir.
Study Area
with
approximately
17 thalli.

Note: 1. Number of records reported by the ACCDC (2018)
2. Source: Flora of North America (www.efloras.org); Roland's Flora of Nova Scotia (Zinck, 1998)

Indications of Previous Disturbance

The study area is located between the Highway 102 and the community of Wellington. The western end of the
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study area includes some residential areas, and much of the area is intersected by dirt roads and transmission
corridors. Clearcuts and regenerating forest in the eastern part of the study area indicates recent forest harvesting
(within the last few decades). An abandoned residential property at the western terminus of the ROW has several
non-native flora species that were not considered to be of conservation concern.

Wetlands

McCallum Environmental Ltd. (MEL) was retained by Wood to complete wetland surveys in September 2018.
Wetlands surveys were conducted to identify the existing baseline biophysical conditions in the Study Area. The
existing conditions were characterized by completing a review of desktop resources and field studies. The complete
Biophysical Survey Report (Appendix B) outlines the methods and results of the biophysical assessments
completed by MEL within the study area. This report provides further details related to the methodologies used to
delineate and assess the wetlands and comprehensive results of the wetland study.

During MEL's surveys, a total of 38 wetlands were identified and delineated within the Study Area, none of which
comprised-suitable fish habitat. The wetland habitat identified within the Study Area is composed of 33 swamps,
two fens, one bog and two bog-swamp complexes.

Figure 5.2.3 displays the wetlands that were field verified by MEL in September 2018.
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5.2.2.1Wetland Assessment Methodology

MEL identified wetlands based on NSDNR's Provincial Landscape Viewer (wetland database), the Nova Scotia
Topographic Database (NSTDB), satellite data and field surveys. Preliminary wetland field surveys were conducted
by Dr. Nick Hill and Envirosphere in August 2014, and by Wood in June 2018. Wood retained MEL in September
2018 to conduct formal delineations on the previously-identified wetlands. Additional wetlands identified during
these surveys were also mapped and assessed.

For the purpose of this report, MEL used the definition of a wetland as defined in the NS Environment Act: “Land
referred to as a marsh, swamp, fen, or bog that either periodically or permanently has the water table at, near, or
above the land surface or that is saturated with water, and sustains aquatic processes as indicated by the presence
of poorly drained soils, hydrophytic vegetation, and biological activities adapted to wet conditions.”

MEL conducted wetland delineations based on micro-topography, surface hydrology, vegetation and soils using a
qualified wetland delineator in September 2018. MEL documented wetland boundaries with Global Positioning
System (GPS) capable of submeter accuracy. All wetlands were walked, flagged and mapped. MEL recorded
observations on wetland types, water flow path, dominant vegetation communities, SAR/SOCI (if present), fish
habitat assessment, and wetland functions.

MEL conducted wetland functional assessments for each wetland using the Wetland Ecosystem Services Protocol
(WESP) — Atlantic Canada wetland evaluation technique. The WESP wetland evaluation technique is described in
Section 4.1.2.2 of MEL's Biophysical Survey Report (Appendix B)

5.2.2.2Summary of Wetland Results

MEL's desktop review indicates that the Project is located within the Shubenacadie River Secondary Watershed
(IDG-1), which flows towards the Bay of Fundy. MEL identified 38 wetlands in the Study Area, none of which were
of special significance. The nearest wetland of special significance is located 1.5 km east of the Study Area.

Table 5.2.3 summarizes the wetland types described in the Biophysical Survey Report, Section 4.2.2.1 (Appendix B).
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Table 5.2.3 Summary of Field-Verified Wetlands in the Study Area

Wetland Total Count in | Habitat Description Total Area of
Type Study Area Wetland (ha)

Swamp 33 e The treed swamps are predominantly hydrologically | 24.63
isolated features.

e Eighteen swamps have some water feature flowing
through or out of the wetland.

e Wetland (WL) 4, 11, 13, 14, 16, 17, 20, 22 and 23 have
throughflow or outflow by a defined watercourse.

o WL 2, 3,18, 24, 25, 30, 31, 34 and 35 have throughflow
or outflow drainage that is insufficiently channelized
into a defined watercourse.

e All swamp wetlands are moderately to densely
vegetated.

e Common tree species include black spruce, balsam fir,
red maple and tamarack.

e Common shrub species include speckled alder,
mountain holly, balsam fir, black spruce, northern wild
raisin and red maple.

e Common herbaceous species include cinnamon fern,
three-seeded sedge, New York fern, sheep laurel, star
sedge and bunchberry.

e Hydric soils indicated by organic layer of varied depths
(10-40 cm), underlain by bedrock.

Fen 2 e WL 8and 26 are identified as fens (graminoid and treed, | 0.45
respectively).

e WL 8 is dominated by graminoids with a peat depth of
approx. 40 cm.

e WL 8 is vegetated primarily with white beak-sedge,
tussock sedge, and forbs such as bog aster and round-
leaved sundew.

e WL 8 is a throughflow via watercourse system. Fish
habitat restricted to watercourse; no fish access
observed within the wetland.
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Total Count in | Habitat Description Total Area of
Study Area Wetland (ha)

e WL 26 is a treed fen dominated by black spruce,
tamarack, tussock sedge, broad-leaved cattail and
cinnamon fern.

e WL 26 is a throughflow via drainage system with peat
depth of approx. 40 cm.

Treed 1 e WL 5 is identified as a Treed Bog/Treed Swamp | 1.98
Bog/Treed complex.

Swamp e Consists of tamarack, balsam fir, black spruce, tawny
Complex

sedge, and cinnamon fern.
e Soils composed of peat accumulation of 40 cm.

e Throughflow system via watercourse through the
swamp area of the complex.

e Entrenched watercourse with fish habitat. Habitat
determined to be restricted to the watercourse, no fish
habitat observed within the wetland.

Shrub 1 e WL 27 is identified as a Shrub Bog/Treed Swamp | 3.20
Bog/Treed complex.
zwamlp e Swamp areas consist of primarily balsam fir, black
omplex spruce and New York fern.
e Bog area primarily consists of black spruce, common
juniper and huckleberry.
e Soils composed of peat accumulation of 40 cm.
e Throughflow via watercourse system.
Bog 1 e WL 28 is identified as a Shrub Bog. 5.63

o Dominated by tamarack, speckled alder, tussock sedge
and Labrador tea.

e Soils composed of peat depths greater than 40 cm.

e OQutflow via watercourse.
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Table 5.2.4 summarizes the wetland characteristics that MEL has comprehensively outlined in their Biophysical
Survey Report, Table 6 (Appendix B).

Table 5.2.4 Wetland Characteristics in the Study Area

Wetland | Wetland | Vegetation | Wetland Area | Water Flow Path Landscape Landform

Number (m?) Position

1 Swamp | Treed 4,816 Isolated Terrene Basin

2 Swamp | Treed 11,480 Outflow - (Via | Terrene Basin
drainage)

3 Swamp | Treed 3,458 Outflow -  (Via | Terrene Basin
drainage)

4 Swamp | Treed 13,881 Throughflow - (Via | Lotic/stream | Hillslope
watercourse) entrenched

5 Complex | Treed 19,759 Throughflow - (Via | Lotic/stream | Basin

Bog/Treed Watercourse) entrenched
Swamp

6 Swamp | Treed 4,834 Isolated Terrene Basin

7 Swamp | Treed 3,862 Isolated Terrene Basin

8 Fen Graminoid 1,749 Throughflow - (Via | Lotic/Stream | Basin
watercourse) entrenched

9 Swamp | Treed 1,522 Isolated Terrene Basin

10 Swamp | Treed 149 Isolated Terrene Basin

11 Swamp | Treed 957 Outflow = (Via | Terrene Basin
watercourse)

12 Swamp | Treed 1,789 Isolated Terrene Basin

13 Swamp | Treed 8,572 Throughflow - (Via | Lotic/Stream | Basin
watercourse) entrenched

14 Swamp Treed 9,708 Outflow - (Via | Terrene Basin
watercourse)

15 Swamp | Treed 1,979 Isolated Terrene Basin

16 Swamp | Treed 13,212 Throughflow - (Via | Lotic/Stream | Sloped
watercourse) entrenched Basin
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Wetland | Wetland | Vegetation | Wetland Area | Water Flow Path Landscape Landform

Number (m?) Position

17 Swamp | Treed 914 Throughflow- (Via | Lotic/Flood Hillslope
watercourse) Plain

18 Swamp | Treed 5,593 Throughflow - (Via | Terrene Basin
drainage)

19 Swamp | Treed 1,880 Isolated Terrene Basin

20 Swamp Treed 968 Throughflow - (Via | Terrene Basin
watercourse/non-
contiguous)

21 Swamp | Treed 2,036 Isolated Terrene Basin

22 Swamp Treed 12,590 Throughflow - (Via | Lotic/Flood Basin
watercourse) Plain

23 Swamp | Treed 9,925 Throughflow - (Via | Lotic/Flood Basin
Watercourse) Plain

24 Swamp Treed 4,382 Throughflow- (Via | Terrene Basin
Drainage)

25 Swamp Treed 19,832 Throughflow - (Via | Terrene Basin
Drainage)

26 Fen Treed 2,765 Throughflow - (Via | Terrene Basin
Drainage)

27 Complex | Shrub 32,031 Throughflow - (Via | Terrene Basin

Bog/Treed Drainage/Subsurface)
Swamp

28 Bog Shrub Bog | 56,269 Outflow -  (Via | Terrene Basin
Watercourse)

29 Swamp | Treed 1,293 Isolated Terrene Basin

30 Swamp Treed 4,016 Throughflow - (Via | Terrene Basin
Drainage)

31 Swamp | Treed 8,478 Outflow - (Via | Terrene Hillslope
Drainage)

32 Swamp | Treed 1,065 Isolated Terrene Basin

33 Swamp | Treed 14,862 Isolated Terrene Basin
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Wetland Vegetation | Wetland Area | Water Flow Path Landscape Landform

Number (m?) Position

34 Swamp | Treed 61,423 Throughflow - (Via | Terrene Basin
Drainage)

35 Swamp Treed 4,825 Outflow - (Via | Terrene Basin
Drainage)

36 Swamp | Treed 6,326 Isolated Terrene Basin

37 Swamp | Treed 4,381 Isolated Terrene Hillslope

38 Swamp | Treed 1,319 Isolated Terrene Basin

Results of the WESP specific wetland function for each analyzed wetland are outlined in Section 4.2.3.2 of the MEL
Biophysical Survey Report (Appendix B). MEL concluded the wetlands within the Study Area generally have high
functionality in “Nitrate Removal and Retention” and “Pollinator Habitat”, as well as high benefit scores in “Wetland
Storage and Delay”.

Terrestrial Wildlife

The assessment of wildlife presence within the study area was focused primarily on priority species and consisted
of a desktop review and field surveys. “Priority species” are defined as species:

e Designated as Endangered, Threatened or Vulnerable/Special Concern by the Committee on the Status
of Endangered Wildlife in Canada (COSEWIC), federal Species at Risk Act (SARA), or NS Endangered
Species Act (NSESA);

° Considered Critically Imperilled, Imperilled, or Vulnerable in the Province by the General Status of Wild
Species in Canada (CESCC, 2016); and/or

° Identified as S1, S2, and S3 in the ACCDC report for the study area.

Wildlife habitat areas that have been federally or provincially designated as sensitive were identified using available
mapping resources and through consultation with provincial and federal regulators. An ACCDC database search
was conducted and the provincial significant habitats database (NSDLF, 2018) was reviewed in order to assess
potential presence of priority species. Data from the Maritimes Butterfly Atlas (MBA) were obtained for the 10 X
10 km square in which the study area is located (Square ID 20MQ56).

Incidental observations of non-target fauna species were recorded during avian, freshwater aquatic and wetland
field surveys in 2018. In addition, any incidental evidence of non-target species presence was recorded throughout
the field program, including sightings, vocalizations (e.g., frogs), scat, tracks, cast skins (snakes), skeletal remains,
egg masses or presence of larvae. Ponds and watercourses and their banks were scanned using binoculars to
detect presence of turtles, either in the water or basking, and coarse woody debris (fallen logs and branches) was
overturned to look for salamanders and newts. Three herpetile survey plots were placed, each consisting of a 1 m
X 1 m patch of black roofing shingles which provide attractive basking areas (Figure 5.2.4). The 2018 field surveys
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also included monitoring for bats using two Anabat Express acoustic detectors mounted in areas of suitable habitat
along the ROW (Figure 5.2.4; Table 5.2.5); these were serviced opportunistically throughout the field season.

Table 5.2.5 Acoustic Bat Monitoring Locations and Dates
Survey Point  Dates Deployed (2018) NuNr?gbhezt;of Observations
Bat01 15 May to 16 June 8 No bat call sequences recorded.
Bat02 15 May to 16 June 7 No bat call sequences recorded.
Bat03 16 June to 14 September 53 Myotis sp. call sequences recorded on 12 July, and

on 5, 9 and 13 September (one sequence on each
of these nights).

Bat04 16 June to 14 September 52 Myotis sp. call sequences recorded on 22 June (1
sequence) and 24 June (4 sequences), on 11 July
(2 sequences), and on 19 and 23 July (one
sequence).
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A complete list of terrestrial fauna species identified during the field surveys is provided in Appendix C; most of
these species are considered secure and typical of forest habitats. Signs of white-tailed deer were frequently
encountered across the site and American red squirrels were abundant. Herpetile species encountered included
garter snake, eastern smooth greensnake, pickerel frog, green frog, wood frog, northern spring peeper, American
toad and red-backed salamander. A review of MBA data showed that 47 records of 23 different butterfly species
have been reported in square 20MQ56, including two priority species: the monarch and Juvenal’s duskywing.

The only priority fauna species (other than birds) detected during the site field surveys were bats (Myotis spp.). The
two Myotis species present in NS (Little Brown Myotis and Northern Myotis) have similar vocalizations that cannot
be reliably distinguished, but both are federally and provincially designated Species at Risk. The ACCDC identified
77 records of 34 terrestrial vertebrate fauna (32 of which are birds, addressed in Section 5.2.4) and eight records
of five invertebrate fauna species within 5 km of the centre point of the PDA. These non-avian priority fauna species
are: snapping turtle, four-toed salamander, orange bluet, bog elfin, Aphrodite fritillary, monarch and Juvenal's
duskywing.

Table 5.2.6 summarizes information on habitat preferences and potential presence of priority terrestrial fauna
species (excluding birds) that may occur in the Local Study Area, based on field observations and desktop data
review. No biologically significant habitat areas were identified on the NS Provincial Landscape Viewer within the
study area; a significant area for SAR was identified 500 m west of the study area, but the viewer does not provide
details on this habitat area, including which SAR may utilize the habitat. The ACCDC report did not identify any
significant habitat areas within 5 km of the centre of the study area.

Table 5.2.6 Priority Terrestrial Fauna Species (Excluding Birds) With Potential to Occur in
Study Area
Common # of . Potential
Name Records Observations Occurrence
. epe Priority Status ey s in Field Habitat Preferences .
(Scientific Within B in Study
Name) 5 km?! Area
Herpetiles
Snapping NSESA: Vulnerable 3 n/a Most often found in Potentially
Turtle SARA: Special slow-moving water with | present.
(Chelydra Concern a soft mud or sand
serpentine) COSEWIC: Special bottom and abundant Suitable
Concern vegetation. Can be habitat in
ACCDC: S3 found in small wetlands, | ROW.
Gen Stat: Vulnerable ponds and ditches.
Four-toed ACCDC: S3 2 n/a Sphagnum bogs and Potentially
Salamander Gen Stat: Vulnerable flood plains in woodland | present.
(Hemidactylium areas; also forages in
scutatum) nearby forests. Suitable
Hibernates underground | habitat in
in the forest soil. ROW.
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Common # of . Potential
Observations
Name Priority Status Records in Field Habitat Preferences Occurrence
(Scientific Within in Study
Name)
Mammals
Little Brown NSESA: Endangered n/a Found in forested areas | Potentially
Myotis (Myotis | SARA: Endangered Bats of the often near human present.
lucifugus) COSEWIC: genus Myotis | habitation; may roost in
Endangered were detected | buildings, caves, trees, May forage
ACCDC: S1 during under rocks, behind throughout
Gen Stat: Critically acoustic shutters, in crevices, and | study area,
Imperilled monitoring at | under tree bark. particularly
Northern NSESA: Endangered n/a Bat03 and Found in forested around wet
Long-eared SARA: Endangered Bat04; habitats, including both | areas and
Myotis (Myotis | COSEWIC: however, coniferous and forest edges.
septentrionalis) | Endangered these two deciduous forests.
ACCDC: S1 species are No known
Gen Stat: Critically difficult to hibernacula
Imperilled distinguish within 5 km
acoustically. (ACCDC
2018).
Invertebrates
Bog Elfin ACCDC: S3 1 n/a Generally restricted to Unlikely.
(Callophrys Gen Stat: Vulnerable spruce-tamarack bogs,
lanoraieensis) often in the most No suitable
inaccessible parts of the | habitat
bog with some open within the
water and scattered study area.
stands of stunted Black
Spruce.
Monarch NSESA: Endangered 3 n/a Monarchs are migratory, | Potentially
(Danaus SARA: Special arriving in Canada in present.
plexippus) Concern June and leaving in the
COSEWIC: fall, with some May be
Endangered individuals seen as late present
ACCDC: S2B as November. Monarch during
Gen Stat: Imperilled larvae feed exclusively migration;
on milkweed (Asclepias however,
spp.). unlikely to
utilize the
site for
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Common # of . Potential
Observations
Name Priority Status Records in Field Habitat Preferences Occurrence
(Scientific Within S in Study
Name) 5 km? Area
feeding or
reproduction.
Orange Bluet ACCDC: S2 1 n/a Various ponds and lakes | Potentially
(Enallagma Gen Stat: Imperilled as well as slow moving present.
signatum) streams and rivers.
Unusual among Suitable
odonates, this species is | habitat in
most active late in the ROW.
afternoon.
Aphrodite ACCDC: S3 1 n/a Various open habitats Potentially
Fritillary Gen Stat: Vulnerable including bogs, prairies, | present.
(Speyeria dry fields. Juvenile food
aphrodite) plants include various Suitable
members of the violet habitat in
family. ROW.
Juvenal's ACCDC: S354 3 n/a Oak woods or scrub and | Unlikely.
Duskywing Gen Stat: Vulnerable associated edges or
(Erynnis fields. No suitable
Jjuvenalis) habitat
within the
study area.

Note: 1. Number of records reported by the ACCDC (2018).
Avifauna

The assessment of wildlife presence within the study area was focused primarily on priority species (as defined in
Section 5.2.3) and consisted of a desktop review and field surveys. Important habitat areas for birds that have been
federally or provincially designated were identified using available mapping resources, including the Important
Bird Areas (IBA) of Canada database (IBA, 2018) for information on areas of particular importance for birds. An
ACCDC database search was conducted and the provincial significant habitats database (NSDLF, 2018) was
reviewed in order to assess potential priority species presence. Data from the Maritimes Breeding Bird Atlas (MBBA)
were obtained for the 10 X 10 km square in which the study area is located (Square ID 20MQ56).

Bird surveys were carried out on three survey campaigns, and all habitats used by the targeted birds were surveyed
to maximize the quality and quantity of data obtained. Surveys were conducted at the times of day with the highest
likelihood of detecting the target species (i.e., early morning for most breeding passerines; after sunset for owls
and common nighthawks), and in favourable weather conditions to maximize detection probability (i.e., wind
speeds of less than 20 km/h; no sustained precipitation).
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For the early breeding bird surveys conducted on 16 to 18 May, morning surveys were completed at 13 fixed
locations along the cleared centreline, and nighttime surveys were conducted at four locations (Figure 5.2.4).
Surveys consisted of 10-minute point counts, during which all bird species heard or seen within each distance
category relative to the observer (<50 m, 50-100 m, and >100 m) were reported.

In order to maximize likelihood of detection for early-nesting raptors, playback of forest raptor calls was conducted
with calls broadcast in order from smallest to largest species, with one minute of silent listening between each call.
Nighttime surveys employed the playback protocol described in the Atlantic Canada Nocturnal Owl Survey (BSC,
2007). At each station, a series of boreal owl and barred owl calls interspersed with silent listening periods was
played for a total survey time of 15 minutes per station. Information on the general noise level (sources and degree
of interference) and presence of non-target species (including other nocturnal birds such as American Woodcock
and Wilson's Snipe, as well as frog calls) were noted.

For the June-July breeding bird surveys, MBBA-style point counts were conducted at the same stations surveyed
in May. Each location was surveyed twice: the first round of surveys was conducted on 17-18 June, the second on
4-5 July. Surveys began a few minutes before sunrise and continued until 10:00 a.m. Ten minutes of silent listening
was conducted at each point count. In accordance with MBBA guidance for surveying SAR in the Maritime
Provinces (MBBA, 2008), playback of territorial calls was employed in areas of suitable habitat for Canada warbler
and Olive-sided flycatcher, if the species had not been detected during the ten-minute silent listening period.

All bird species heard or seen during the point count surveys were recorded, along with incidental observations of
other non-target species including mammals, butterflies, odonates and herpetiles. Incidental bird species seen or
heard while traversing the site between point count locations were recorded separately and included in the species
list for the study area.

Targeted evening surveys for owls and nightjars (whip-poor-will and common nighthawk) were conducted at the
four nighttime survey points. Six minutes of listening was conducted at each survey stop, and if no target species
were heard after this period, vocalizations were broadcast in order to increase the probability of detection in
accordance with the Canadian nightjar survey protocol (Knight, 2016). The presence and number of target species
at each stop was recorded, along with non-target species including other birds, mammals and vocalizing frogs.

Areas of particular importance to the survival of bird species may be given the designation of IBA. The IBA program
is coordinated by BirdLife International and administered in Canada by the Canadian Nature Federation and Bird
Studies Canada (IBA, 2018). The criteria used to identify important habitat are internationally standardized, and are
based on the presence of SAR, species with restricted range, habitats holding representative species assemblages,
or a congregation of a significant proportion of a species’ population during one or more seasons. These criteria
are used to identify sites of national and international importance. A review of the IBA database showed that the
nearest designated IBA is more than 35 km from the site.

A complete list of species observed during field surveys as well as through the desktop data review is provided in
Appendix C. A total of 57 species were observed during field surveys conducted along the ROW (Table 3 in
Appendix C), including ten priority species. According to the MBBA, 75 species (including 12 priority species not
observed during field surveys) are or may be breeding in the area based on observed breeding evidence, and the
ACCDC report listed 24 priority bird species not detected during field surveys (Tables 3 and 4 in Appendix C). Table
5.2.7 summarises information on habitat preferences and potential presence of priority bird species that may occur
in the Project area, based on field observations and desktop data review.
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Priority Status

# of
Records

Within
S5km?

Observations
in Field
Surveys

Priority Bird Species with Potential to Occur in ROW

Habitat Preferences

Potential
Occurrence
in Project
Area

infestations.

Spotted ACCDC: S354B 4 n/a Nests in a variety of Potentially
Sandpiper Gen Stat: habitats, but always present.
(Actitis Vulnerable near water. Territories
macularius) typically include Ponds may
shoreline, semi-open provide
habitat for nesting, and | suitable
dense vegetation for nesting
brood cover. habitat.
Canada Warbler | NSESA: Endangered 3 At PC09 in Most abundant in moist, | Present.
(Cardellina SARA: Threatened May and June | mixed forests with a
canadensis) COSEWIC: surveys well-developed Suitable
Threatened (suitable understory, dense nest nesting
ACCDC: S3B nesting site cover. Often near habitat
Gen Stat: habitat). open water. Typically available near
Vulnerable nests on or near the watercourses,
ground, often on slopes, | wetlands.
knolls, in earthen banks,
or rocky areas.
Wilson's Warbler | ACCDC: S3B 1 n/a Shrub thickets in Potentially
(Cardellina Gen Stat: riparian habitats, edges | present.
pusilla) Vulnerable of beaver ponds, lakes,
bogs, and overgrown Suitable
clear-cuts. Typically nesting
breeds in clearings or habitat
bogs of moist early available near
successional forests or watercourses,
stunted conifers. wetlands.
Cape May ACCDC: S2B, SUM n/a At PC04 and | Medium-aged to Present.
Warbler Gen Stat: Imperilled PCO8 in June, | mature coniferous
(Setophaga in suitable forests with well- Some suitable
tigrina) nesting developed crowns. nesting
habitat. Favours areas with habitat in
spruce budworm study area.
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Common Name # of Observations Potential
. epe .. Records . e . Occurrence
(Scientific Priority Status . in Field Habitat Preferences . .
Within in Project
Name)
Pine Warbler ACCDC: S1B, SUM n/a At PC0O3 in Pine and mixed pine- Unlikely to be
(Setophaga Gen Stat: Critically May surveys, | hardwood upland present.
pinus) Imperilled not in suitable | forests, typically with
nesting sparse understorey. No suitable
habitat. Likely habitat within
migrating. the study
area.
Turkey Vulture ACCDC: S2S3B 1 n/a Prefers forested or Unlikely to be
(Cathartes aura) | Gen Stat: Imperilled partly forested areas present.
with nest sites (rock
outcrops, fallen trees, No suitable
abandoned buildings) habitat within
isolated from human the study
disturbance. Tends to area.

avoid urban and
suburban areas for

nesting.
Veery (Catharus | ACCDC: S354B 2 n/a Typically found in damp | Potentially
fuscescens) Gen Stat: deciduous forests with present.
Vulnerable dense understorey.
Suitable
nesting
habitat
available
within study
area.
Swainson's ACCDC: S3S4BGen 8 At PCO8 and | Most strongly Present.
Thrush (Catharus | Stat: Vulnerable PC10, in associated with Suitable
ustulatus) suitable coniferous (spruce-fir) nesting
nesting and mixed hardwood- habitat
habitat. conifer forests. available
within study
area.
Killdeer ACCDC: S3B 2 n/a Frequents a variety of Potentially
(Charadrius Gen Stat: open habitats such as present.
vociferus) Vulnerable sandbars, mudflats,
heavily grazed pastures, | Suitable
and such human- nesting
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Priority Status

# of
Records
Within

Observations
in Field

Habitat Preferences

Potential
Occurrence
in Project

modified habitats as habitat
cultivated fields, athletic | available
fields, airports, golf within study
courses, gravelled or area.
broken-asphalt parking
lots, and gravelled
rooftops.
Common NSESA: Threatened 1 At Night PC04 | Coastal sand dunes and | Present.
Nighthawk SARA: Threatened in suitable beaches, logged or
(Chordeiles COSEWIC: Special nesting slashburned areas of Some suitable
minor) Concern habitat. forest sites, woodland nesting
ACCDC: S2B Vocalized just | clearings, grassland habitat
Gen Stat: Imperilled once and did | habitat, farm fields, available
not respond | open forests, rock within study
to playback. | outcrops, and flat gravel | area.
rooftops. Nests in open
areas on the ground.
Northern Harrier | ACCDC: S354B 1 n/a Open wetlands, Potentially
(Circus cyaneus) | Gen Stat: including marshy present.
Vulnerable meadows; wet, lightly
grazed pastures; old Some suitable
fields; freshwater and nesting
brackish marshes, and habitat
tundra; dry uplands, available
including upland within study
prairies, mesic area.
grasslands, drained
marshlands, croplands,
cold desert shrub-
steppe, and riparian
woodland.
Black-billed ACCDC: S3B 1 n/a Usually found in edges Potentially
Cuckoo Gen Stat: and clearings of young present.
(Coccyzus Vulnerable deciduous and mixed
erythropthalmus) deciduous-coniferous Suitable
woods. nesting
habitat
available
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Common Name # of Observations Potential
. epe .. Records . e . Occurrence
(Scientific Priority Status . in Field Habitat Preferences . .
Within in Project
Name)
within study
area.
Olive-sided NSESA: Threatened 2 n/a Along forest edges and | Unlikely to be
Flycatcher SARA: Threatened openings with tall snags | present.
(Contopus COSEWIC: Special for foraging and
cooperi) Concern singing. Nests typically | No suitable
ACCDC: S2B constructed out toward | nesting
Gen Stat: Imperilled tip of horizontal branch | habitat within
in coniferous tree. the study
area.
Eastern Wood- NSESA: Vulnerable 1 At PCs 01, 02, | Deciduous and mixed Present.
Pewee SARA: Special 03, and 13 in | forests, usually near
(Contopus virens) | Concern suitable forest clearings and Suitable
COSEWIC: Special nesting edges such as riparian nesting
Concern habitat. habitats. habitat
ACCDC: S354B available
Gen Stat: within study
Vulnerable area.
Bay-breasted ACCDC: S354B 2 n/a Breeds mainly in dense, | Potentially
Warbler Gen Stat: boreal spruce-fir forests | present.
(Dendroica Vulnerable and mixedwoods,
castaneaq) especially mature Suitable
stands; often near water | nesting
and occasionally in bogs | habitat
or swamps. Associated available
with spruce budworm within study
outbreaks. area.
Bobolink NSESA: Vulnerable 1 n/a Grasslands and Unlikely to be
(Dolichonyx SARA: Threatened pastures; agricultural present.
oryzivorus) COSEWIC: fields. Nests on ground,
Threatened beneath vegetation. No suitable
ACCDC: S354B nesting
Gen Stat: habitat within
Vulnerable the study
area.
Gray Catbird ACCDC: S3B 1 n/a Found in dense shrubs Potentially
(Dumetella Gen Stat: or vine tangles; present.
carolinensis) Vulnerable abundant in shrub-
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Priority Status

# of
Records
Within

Observations
in Field

Habitat Preferences

Potential
Occurrence
in Project

sapling-stage Suitable
successional and edge nesting
habitats. habitat
available
within study
area.
Rusty Blackbird NSESA: Endangered 2 n/a Frequents cool habitats | Unlikely to be
(Euphagus SARA: Special in forest openings, present.
carolinus) Concern including spruce bogs,
COSEWIC: Special swamps, and damp No suitable
Concern alder swales. Nests in nesting
ACCDC: S2B trees and shrubs, 0.5 m | habitat within
Gen Stat: Imperilled to 6 m above ground or | the study
over water. area.
Wilson's Snipe ACCDC: S3B 1 n/a In Canada, breeds in Potentially
(Gallinago Gen Stat: sedge bogs, fens, present.
delicata) Vulnerable swamps, and pond and
river edges. Requires Suitable
soft organic soil rich in nesting
food organisms just habitat
below surface. available
within study
area.
Barn Swallow NSESA: Endangered 5 n/a Requires open areas Potentially
(Hirundo rustica) | SARA: Threatened (fields, meadows) for present.
COSEWIC: foraging and open
Threatened structures such as barns | Suitable
ACCDC: S2S3B for nesting; typically nesting
Gen Stat: Imperilled found near aquatic habitat
habitats, as a source of available
mud is required for nest | within study
construction. area.
Gray Jay ACCDC: S3 2 n/a Favours coniferous or Potentially
(Perisoreus Gen Stat: mixed-coniferous present.
canadensis) Vulnerable forests. Nests in trees,
generally near edge of Suitable
small forest openings nesting
(bogs, trails). habitat
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Common Name # of Observations Potential
. epe .. Records . e . Occurrence
(Scientific Priority Status . in Field Habitat Preferences . .
Within in Project
Name)
available
within study
area.
Cliff Swallow ACCDC: S2S3B 5 n/a Uses artificial nesting Potentially
(Petrochelidon Gen Stat: Imperilled structures such as present.
pyrrhonota) bridges and buildings;
found in a wide variety | Suitable
of habitats including nesting
grasslands, towns, habitat
broken forest, riparian available
edge. Avoids heavy within study
forest. area.
Rose-breasted ACCDC: S2S3B 2 n/a Wide variety of habitats | Potentially
Grosbeak Gen Stat: Imperilled including deciduous and | present.
(Pheucticus mixed wooded uplands
ludovicianus) and lowlands; often Suitable
shrubby habitats at the | nesting
edge of woods at habitat
streams, ponds, available
marshes, roads, or within study
pastures. area.
Pine Grosbeak ACCDC: S2S3B, S5N 2 n/a Nests in open Potentially
(Pinicola Gen Stat: Imperilled coniferous forests. present.
enucleator)
Some suitable
nesting
habitat
available
within study
area.
Boreal ACCDC: S3 2 n/a Young and mature Potentially
Chickadee Gen Stat: coniferous or mixed present.
(Poecile Vulnerable boreal forests. Nests in
hudsonica) holes in trees. Suitable
nesting
habitat
available
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Common Name # of Observations Potential
. epe .. Records . e . Occurrence
(Scientific Priority Status . in Field Habitat Preferences . .
Within in Project
Name)
within study
area.
Vesper Sparrow | ACCDC: S2B 1 n/a Breeds in dry, open Unlikely to be
(Pooecetes Gen Stat: Imperilled habitats with short, present.
gramineus) sparse, and patchy
herbaceous vegetation; | No suitable
some bare ground; and | nesting
low to moderate shrub habitat within
or tall forb cover. Found | the study
in a wide variety of area.
grassland habitats.
Nests on ground,
usually near vegetative
cover.
Ruby-crowned ACCDC: S354B 4 At PC09 in Nests near water in Present.
Kinglet (Regulus | Gen Stat: June surveys; | open coniferous forests.
calendula) Vulnerable suitable Some suitable
nesting nesting
habitat. habitat
available
within study
area.
Bank Swallow NSESA: Endangered 1 n/a Along rivers, streams, Unlikely to be
(Riparia riparia) | SARA: Threatened lakes, and coasts. Nests | present.
COSEWIC: in burrows in banks,
Threatened cliffs and bluffs; may No suitable
ACCDC: S2S3B also use artificial sites nesting
Gen Stat: Imperilled such as sand and gravel | habitat within
quarries and road cuts. | the study
area.
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# of
Records
Within

Observations

in Field

Habitat Preferences

Potential
Occurrence
in Project

Red-breasted ACCDC: S3 5 At PCs 01, 03, | Prefers mature, diverse Present.
Nuthatch (Sitta Gen Stat: 05, 06, 07, 09, | conifer forests;
canadensis) Vulnerable and 12 in occasionally mixed Suitable
suitable forests. nesting
nesting habitat
habitat. available
within study
area.
Pine Siskin ACCDC: S2S3 3 n/a Primarily found in open | Potentially
(Spinus pinus) Gen Stat: Imperilled coniferous forests. present.
Suitable
nesting
habitat
available
within study
area.
Common Tern ACCDC: S3B 2 n/a Usually nests on islands, | Unlikely to be
(Sterna hirundo) | Gen Stat: sometimes on barrier present.
Vulnerable beaches or
promontories attached No suitable
to mainland, or salt nesting
marshes; occasionally habitat within
freshwater marshes. the study
area.
Eastern Kingbird | ACCDC: S3B 1 n/a Open habitats such as Present.
(Tyrannus Gen Stat: fields with scattered
tyrannus) Vulnerable shrubs and/or trees. Suitable
nesting
habitat
available
within study
area.
Tennessee ACCDC: S354B 3 At PCO6 in Found in a variety of Present.
Warbler Gen Stat: suitable forest types, typically
(Vermivora Vulnerable nesting associated with open Suitable
peregrina) habitat. areas containing grasses | nesting
and dense shrubs. habitat

TV184002 | August 2019 Page 84

LN ]

wood.




Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

4 .
Common Name i Observations U
. ege .. Records - . Occurrence
(Scientific Priority Status . in Field Habitat Preferences . .
Within in Project
Name)
available
within study
area.

Note: 1. Number of records reported by the ACCDC (2018).

Fish Habitat and Fish

The study area is on a headwater of the Grand Lake - Shubenacadie River watershed. A total of 15 watercourses
and two water bodies were identified within the Project study area based on available mapping and field
observations (Figure 5.1.4). A site visit was undertaken from 4-7 September 2018 to conduct freshwater habitat
assessments of these identified ponds and watercourses within the study area, as well as fish presence/absence
surveys and collection of benthic invertebrate samples. Stream characteristics including width, water level, velocity
and substrate type were collected to aid in the habitat assessment. Other relevant observations, such as barriers
to fish habitat, were recorded during the field assessment.

Electrofishing in watercourses was conducted in accordance with the standard operational procedures from
Scruton and Gibson (1995). The targeted fishing effort was approximately 300 seconds per 500 m of stream, to
obtain a uniformly proportionate effort. Biologists aimed to carry out electrofishing at transect locations so that
characterization data (e.g., position, depth) could be correlated to the fishing data; however, given the lack of water
throughout much of the assessed area, electrofishing was conducted wherever sufficient water depth was
encountered.

The sampling was carried out using a Smith-Root LR-12B backpack electrofisher, with a hand net positioned
downstream to catch the fish. The team started sampling at the downstream end of the homogenous segment
and slowly worked their way upstream, covering the entire width of the streambed. An intermittent current was
applied so as not to startle the fish (Scruton and Gibson 1995).

The two small ponds at the eastern end of the study area were fished using baited minnow traps. These traps were
baited and installed in places deemed to be favourable to the presence of small fish. The set and haul times were
recorded to calculate catch per unit effort of the traps. Traps were set for a minimum of 24 hours, at different
depths within the water body.

Benthic macroinvertebrate samples were collected from watercourses using a Surber sampling net with a sample
area of 0.1 square metres (m?) and a mesh size of 700 micrometres (um). The samples were taken in an area of
appropriate substrate and the method consisted of cleaning the entire substrate within the sampling area (to a
depth of 5 cm) with a soft brush for a consistent amount of time, allowing the material to flow downstream into
the net; in areas where there was insufficient water flow, water was hand-propelled into the net. The contents of
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the net were transferred to an airtight jar and preserved for subsequent identification by a qualified benthic
taxonomist.

Of the 15 watercourses (WC) identified based on available mapping and previous site visits, only four (WC03, WC04,
WCO05 and WCO07) were flowing at the time of the assessment. Fish surveys and invertebrate sampling were
conducted on three of these watercourses; the fourth (WC05) was too shallow for electrofishing and invertebrate
sample collection. Table 5.2.8 provides a description of each of the watercourses that were assessed.

Benthic macroinvertebrate samples were collected from three watercourses: WC-03, WC-04 and WC-07. The
abundance, taxon richness and Ephemoptera Plecoptera Trichoptera (EPT) Index, an indicator of habitat quality,
were calculated for each sample. (Table 1 Appendix E) shows the results of benthic invertebrate sampling; a total
of 14 taxa were identified, and the three samples had a taxon richness ranging from 7 to 10. Samples had moderate
biomass but low EPT ratios and were dominated by organisms that prefer slow-moving water such as chironomid
larvae and young plecoptera nymphs.

Despite considerable effort, no fish were captured in any of the ponds or watercourses within the study area. The
minnow traps captured a few arthropods in Pond 1 and Pond 2, including American giant water bugs (Lethocerus
americanus) and the predaceous diving beetle (Dytiscus verticalis). No fish were seen in WCs 03, 04 and 07,
although frogs were abundant in all three watercourses.

Table 5.2.8 Summary of Pond and Watercourse Characteristics
Habitat at

Description . Fish Observed
Crossing

Little cover from overhanging or emergent
vegetation. Depth >1 m.

Pond1l Y Potential fish habitat. n/a
Modified by human activity and dumping; debris
on banks and in water.

Shallow pond (<1 m deep) with some emergent
vegetation.

Pond?2 N Bordered by a wetland (WL2) to the south. n/a
Potential fish habitat; shorebirds observed.
Somewhat modified by human activity.
Outflow of Pond 2.

No flow; some standing water. Poorly defined
channel with abundant emergent vegetation.
Marginal fish habitat.

Outflow of Pond 1.

No flow; some standing water. Defined channel
WC02 N with predominantly organic fines substrate. n/a n/a
Abundant cover from overhanging vegetation.
Marginal fish habitat.

No
(minnow traps)

No
(minnow traps)

WCO01 N n/a n/a
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Description

Trunk 2 at Wellington

Habitat at Fish Observed

Crossing

Headwaters originate in a braided, ill-defined
wetland channel. Flows southward into WLS. Potential habitat
Approximately 75 m upstream of the ROW, for American eel, No
WCO03 becomes well defined channel with cobble-rock juvenile brook (electrofishing)
substrate. Moderate slope, slow flow. Average trout and small g
depth 0.1 m, wet width 0.8 m. forage species.
Potential fish habitat.
Headwaters originate in a braided, ill-defined
wetland channel. Flows southward into WLS. Potential habitat
Approximately 50 m upstream of the ROW, for American eel, No
WC04 becomes well defined channel. Cobble-gravel juvenile brook (electrofishing)
substrate with organic fines. Low slope (<1%), trout and small 9
slow flow. Average depth 0.05 m, wet width 1 m. forage species.
Potential fish habitat.
Headwaters originate in a braided, ill-defined
wetland channel. Flows southward into Fletcher's
Lake near Hwy 102. Approximately 50 m
upstream of the ROW, becomes well defined . .
. Marginal fish
channel with cobble-rock-gravel substrate and L .
. . habitat; ill-defined
WCO05 high slope with average depth of 0.01 m and wet n/a
) wetland channel at
width 0.3 m. At northern end of ROW, becomes
. . ROW.
braided wetland channel again.
Marginal fish habitat overall, with poor
connectivity upstream and downstream of
potentially suitable habitat.
Dry channel (averagef width 0.4 m), rocl.<—cobble— Unlikely to provide
gravel substrate. Defined channel terminates at ) o
fish habitat; ill-
WCO06 wetland. . n/a
. . defined wetland
Unlikely to support fish due to ephemeral flow
L channel at ROW.
and lack of connectivity.
Headwaters originate in a braided, ill-defined
wetland channel. Flows southward into WL8. Potential habitat
Approximately 50 m upstream of the ROW, for American eel, No
WC07 becomes well defined channel. Cobble-gravel juvenile brook (electrofishing)
substrate with organic fines. Low slope (<1%), trout and small 9
slow flow. Average depth 0.25 m, wet width 1 m. forage species.
Potential fish habitat.
Dry channel, average width of 0.6 m; gravel- Potential seasonal
WCO08 cobble substrate with organic fines. Potential . . n/a
. . . fish habitat for
marginal (seasonal) fish habitat.
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Description Hab|taft at Fish Observed
Crossing
small forage
species.
WC09 Culvert under trail, but no sign of watercourse Unlllfely to prowde n/a
channel on either end. fish habitat.
WC10 Culvert under trail, but no sign of watercourse n/a n/a
channel on either end.
WC1l Culvert under trail, but no sign of watercourse Unlllfely to prowde n/a
channel on either end. fish habitat.
WC12 Dry channel; watercourse originates in a wetland | Unlikely to provide n/a
(WL34) in the ROW. fish habitat.
WC13 Dry channel; watercourse originates in a wetland | Unlikely to provide n/a
(WL35) in the ROW. fish habitat.
WcCla Dry channel; watercourse originates in wetland n/a n/a
WL13.
Dry channel with some standing water. Inflow to Unlikelv to orovide
WC15 Y manmade pond. Unlikely to support fish due to ey top n/a
o fish habitat.
seasonal flow and lack of connectivity.

NS supports 21 obligate freshwater fish species, and a further 20 species that inhabit both freshwater and marine
environments (Curry and Gautreau, 2010). Freshwater fish species diversity in the peninsula of NS shows a marked
decrease moving away from the mainland; species with some degree of tolerance to saltwater tend to be more
widely distributed, as they are more readily able to move between river systems via estuaries. No fish were captured
during the field surveys despite considerable effort; nonetheless, there is still potential for some of the
watercourses to support fish during at least part of the year. Two priority fish species that are particularly
widespread in NS watercourses are considered to have potential to occur (at least seasonally) in the ROW, brook
trout and American eel.

The ACCDC has records of one aquatic priority species, the Atlantic salmon (Inner Bay of Fundy population).
However, based on their habitat preferences and the characteristics of available freshwater habitat within the study
area, salmon are not considered likely to be present (Table 5.2.9).
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Table 5.2.9 Priority Aquatic Fauna Species with Potential to Occur in ROW

# of . Potential
Observations

Common Name

(Scientific Priority Status Re?or.ds in Field Habitat Preferences C?ccurrt.ence
Within in Project
Name)
Atlantic Salmon | SARA: Endangered 2 n/a Require rivers or Unlikely to be
- Inner Bay of COSEWIC: streams that are present.
Fundy pop. Endangered generally clear, cool
(Salmo salar ACCDC: S1 and well-oxygenated No suitable
pop. 1) Gen Stat: Critically for reproduction and watercourses
Imperilled the first few years of within the
rearing and undertake | study area.
lengthy feeding
migrations in the North
Atlantic as older
juveniles and adults.
Brook Trout ACCDC: S3 n/a n/a Widespread in Juveniles
(Salvelinus Gen Stat: freshwater habitats in potentially
fontinalis) Vulnerable NS. Require gravel- present in
pebble substrate for watercourses
spawning. on at least a
seasonal
basis. No
spawning
habitat
observed in
ROW.
American Eel COSEWIC: n/a n/a Adults spawn at sea; Potentially
(Anguilla Threatened juveniles return to present in
rostrata) ACCDC: S2 freshwater habitats to watercourses
Gen Stat: Imperilled mature. Widespread in | on at least a
freshwater habitats in seasonal
NS. basis.

Note: 1. Number of records reported by the ACCDC (2018).
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5.3 Socioeconomic Environment

The proposed Connector Road is in a central area of the Halifax Regional Municipality (Halifax) in NS, southwest
of the HSIA. The communities of Wellington, Wellington Station and Fletcher Lake are in the western portion of
the proposed Project corridor near Fletcher Lake; undeveloped land zoned for residential is in the centre of the
planned corridor and industrial land uses are located in the eastern portion of the alignment (i.e., Exit 5A at Highway
102 for Aerotech Business Park).

The following subsections describe the local communities, Mi'kmaq communities, existing and planned land uses,
traditional Mi'kmaq uses of water, resources and land, and cultural and archaeological resources.

Communities

As shown on Figure 5.3.1, the western portion of the study area near Fletcher Lake and Shubenacadie Grand Lake
includes existing development. The communities of Wellington Station, Oaken Hills and Fletcher Lake include linear
development that is both residential and commercial along existing roadways (e.g., Trunk 2) and newer
subdivisions with residential development in side streets (e.g., Oaken Hills). The linear development exhibits a
greater mixture of land uses, with commercial and resource related uses interspersed with residential development.

Development of the Halifax International Airport by about 1960 and subsequent construction and improvements
to Highway 102 have increased demand for residential and industrial land in the area. Commercial centres have
built up around the area to support its residential development (e.g., Sobeys Mall south of Fletcher Lake along
Trunk 2 in Fall River). Given access to highways, proximity to the city centre and local amenities, plus the nearby
airport, there is ongoing demand for residential land in the area. The study area is generally characterized as a
"bedroom community” as many commuters transit to and from this community to the larger employment areas in
Halifax and Dartmouth, primarily via Exit 5 on Highway 102.

Fletcher Lake is part of the Shubenacadie Canal Waterway (Shubenacadie Canal Waterway, undated), a multi-use
trail and waterway stretching from the Halifax Harbour to the Bay of Fundy. Local parkland, lakes, trails and nearby
golf courses add to recreational opportunities in the area. Parks have also been established in planned subdivision
development under the Municipality's Subdivision By-law which is generally accomplished through the parkland
dedication.
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The Mi'kmaq are the founding people of Nova Scotia and remain the predominant Indigenous group within the
Province. The total registered population in Nova Scotia is 16,245 (AANDC, 2014). Nova Scotia has 13 Mi'kmaq
First Nations with community populations ranging from 283 in the Annapolis Valley First Nation to 4,314 in the
Eskasoni First Nation (AANDC, 2014). Collectively, the 13 Mi'kmaq Chiefs comprise the Assembly of Nova Scotia
Mi'kmaq Chiefs (ANSMC), the highest level of decision-making in the negotiation and consultation processes in
NS. The ANSMC is supported by the Kwilmu'kw Maw-klusuagn Negotiation Office (KMKNO), also known as the
Mi'kmaq Rights Initiative.

The Mi'kmaqg community in closest proximity to the Project area is the Sipekne'katik First Nation, just over 30 km
north of the proposed Project along the Shubenacadie River. Sipekne'katik First Nation is the second largest
Mi'’kmaq band in Nova Scotia (Sipekne'katik First Nation, undated). The Sipekne’katik First Nation is a community
of 2,588 band members, with approximately 1244 members residing within the community and 1344 members
residing out of the community (Sipekne’katik First Nation, undated). Located in Hants County, the land area of
Sipekne'katik First Nation spans 12.13 km?2. Sipekne'katik First Nation includes the communities of Indian Brook (IR
#14), New Ross, Pennal, Dodd's Lot, Wallace Hills and Grand Lake. The Sipekne’katik Band is governed by Chief
Michael P. Sack and 12 councillors who are supported by about 80 administrative staff.

To the east of the residential communities near Fletcher Lake, the land in the LSA is primarily forested. At the
eastern extent of the LSA, there are industrial land uses near Highway 102 at Aerotech Business Park. A Nova Scotia
Power utility corridor bisects the local study area with a utility line running east to serve Aerotech Business Park.

The study area falls within the Dartmouth Planning Districts 14 and 17 of Halifax; this area is bordered by Hants
County to the north. The primary type of housing within this area is single unit with occasional two-unit dwellings
in the form of basement apartments rather than duplex structures. Commercial development is primarily service
and retail outlets, including small variety and food stores. Some businesses occur in association with residential
uses, often on the same lot or as part of a dwelling. The predominant form of development throughout the area
in recent years has been residential. General transportation access is via Trunk 2, which acts as the area's major
collector road and is the "main street”. Many commuters follow Trunk 2 to Exit 5 of Highway 102.

The zoning as per the Municipal Planning Strategy (MPS) is shown on Figure 5.3.2. It is primarily residential,
including a large area of undeveloped forested land, with some small parcels of commercial and industrial near
Trunk 2. The Aerotech Business Park at the eastern portion of the proposed Project is comprised of larger areas of
industrial land.

Future residential and commercial development are anticipated in the larger area (i.e., Fall River) per the Halifax
MPS for Districts 14 and 17 and the Fall River Vision Implementation Committee. The area of forested land in the
LSA is zoned residential, with future residential developments anticipated in the area.

The majority of the proposed Connector Road corridor is on public lands, either currently acquired by TIR or
pending purchase.
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A traffic study was completed on behalf of TIR by GRIFFIN Transportation Group in association with Opus
International Consultants (Canada) Limited in 2015 (Appendix G). The primary objectives of the study were to:
estimate the traffic flow impacts on existing infrastructure; assess future roadway and intersection performance
levels; and determine the functional design requirements. The study looked at existing conditions (2014) plus
forecasted scenarios to 2020 and 2030.

As shown in Figure 1.2.1, there are two proposed access locations for the Connector Road, both located in areas
planned for future residential development, as well as connection at Trunk 2 and Highway 102 Exit 5A. The new
section of roadway will offer access to large areas of undeveloped land in the Wellington area as well as
opportunities for new high-visibility lands immediately west of the Exit 5A interchange.

Traffic volumes along the proposed Aerotech Drive were forecasted in the traffic study. These are based on the
following two assumptions: 1) assumed residential development occurring on lands adjacent to the corridor; and
2) traffic in the study area diverting from other routes due to the convenience of the new Aerotech Drive roadway.

Based on forecast modelling assumptions, the two-way volume vehicles per hour (vph) on the proposed Connector
Road in 2020 would be 468 vph and 840 vph for morning and evening peak, respectively. Forecasting out to 2030,
these morning and evening peak volumes are expected to increase to 634 vph and 1,138 vph based on additional
future development.

The traffic study concluded that a two-lane, two-way cross-section with truck climbing lanes can accommodate
the forecast traffic demand out to the 2030 planning horizon. The completion of the proposed Connector Road
would change travel behaviour and provide route choice in the Fall River/Wellington area due to existing
bottleneck at Exit 5, as well as offer additional access to currently undeveloped land.

The land within the overall study area was once part of the greater Mi'kmaq territory known as Sipekne’katik.
Abundant lakes and watercourses spread throughout the region would have served as important transportation
and trade corridors, as well as providing a resource base for the Mi'kmaq people and their ancestors prior to the
arrival of Europeans. Specifically, the Shubenacadie River and Shubenacadie Grand Lake, located approximately 3
km west of the local study area, were important for fishing and hunting, and facilitated travel between the Atlantic
coast and the Minas Basin. There are several registered Precontact archaeological sites that have been identified
at the southern end of Shubenacadie Grand Lake, within 3 km of the western end of the LSA.

A Mi'’kmagq Ecological Knowledge Study (MEKS) was developed by Membertou Geomatics Solutions for TIR with
regards to the proposed Highway 102 Aerotech Connector (dated July 2019). The mandate of the MEKS is to
consider land and water areas in which the proposed Project is located and to identify what Mi'kmaq traditional
use activities have occurred, or are currently occurring within, and what Mi'kmaq ecological knowledge presently
exists in regards to the area. Refer to Appendix F for detail in context of the full MEKS prepared by Membertou
Geomatics Solutions.

An Archaeological Resource Impact Assessment (ARIA) of the proposed ROW was completed in 2018 as directed
by Darryl Kelman, Senior Archaeologist with Wood. The ARIA was conducted in accordance with the terms of the
Heritage Research Permit (HRP) A2018NS051 (Category 'C’), issued to Kelman per the Special Places Program. As
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per guidelines, contact was made through the Archaeological Research Division of the KMKNO as part of the ARIA.
The full ARIA report can be found in Appendix H. It describes the archaeological program, presents its results, and
offers resource management recommendations.

Based on the background review, archaeological potential for the LSA is considered to exhibit:
e low archaeological potential for Precontact resources;

e high potential for historic resources in areas situated near the historic alignment of Old Holland Road;
and

e low archaeological potential for historic resources in the remainder of the study area.

A visual assessment of the proposed ROW from Old Holland Road to Highway 102 was conducted on August 17,
2018, under clear, sunny and hot conditions. The field survey identified a stone cellar and associated area of historic
archaeological potential along Old Holland Road. The remainder of the study area was determined to exhibit low
archaeological potential. Several modern features, such as refuse dumps and monitoring wells, were also noted.
These features are shown on Figure 2 in Appendix H.

As a result of the background review and field reconnaissance as part of the ARIA, it is recommended that a
program of subsurface archaeological testing precede any disturbance in the immediate area of the cellar, and
within 50 m south of the cellar identified along Old Holland Road, in order to more accurately determine the
feature’s age, function and significance. It is further recommended in the ARIA that the remainder of the study
area be cleared of any requirement for additional archaeological investigation.
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6.0 Environmental Effects Assessment

6.1 Groundwater Resources

Groundwater resources were identified as a VEC based on potential Project-related effects to water supply well
quantity and quality, and effects that changes to the groundwater regime may have on surface water bodies,
streams and wetlands adjacent to the Project. Changes to the groundwater regime can also result in effects on
ecological receptors; for example, changes in groundwater levels and flow can alter wetlands and/or baseflow
conditions and thus fish habitat in watercourses. These indirect effects are assessed under the respective VECs.

Significance Definition

The significance of effects on groundwater resources is evaluated by considering potential effects of Project-
related activities on well water quantity and quality.

A change in water well yields that result in a long-term reduction in water supply at a receiver location is considered
a significant effect. Project-related effects to well water quality resulting in values outside of the Guidelines for
Canadian Drinking Water Quality from Health Canada (Health Canada, 2019) is also considered a significant effect.

Potential Interactions and Effects

A desktop review indicated that there were approximately 149 wells located within 500 m of the centreline of the
Connector Road. As identified in Section 5.1.5, there are 15 watercourses within the Local Study Area, and
excavation associated with the construction may interrupt associated groundwater supplies.

Geological mapping indicates that acid generating material is likely to be encountered during construction within
the Connector Road footprint; therefore, the design of the Connector Road incorporates measures to prevent acid
generation. The approach will be specified in an Acid Rock Drainage (ARD) Management Plan (see Section 2.3.3).
Without the specific ARD management measures, the disturbance of acid generating rock may result in acid
entering the groundwater flow regime (refer to Section 5.1.4) thus introducing the potential for contamination of
domestic water wells.

Potential receptor wells include domestic water wells in the residential area within the approach to the Connector
Road’s western intersection at Wellington Station. To a lesser extent, other wells along the Connector Road could
also become receptors. The magnitude and significance of effects are dependent upon:

° the exact locations and nature of the source;
° well type;
e nature of the surficial and bedrock geology present between the source and the well; and

° distance to the well.

6.1.2.1 Construction Phase
Potential Project-related adverse effects of construction on water supply wells include:

e temporary siltation (for dug and drilled wells) and possible permanent reduction in well yield (for drilled
wells) from damages due to blasting and vibration;
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e water level reductions during and after construction (dug well effects) due to trenching, site drainage
and large cuts or changes in surface topography; and

e acidic runoff from exposure of acid generating rock entering well water.

The potential for adverse effects to well water supply is expected to be a function of the construction methods, as
well as the well characteristics, distance from the Project footprint, overburden thickness and the hydraulic
properties of the soil and bedrock. The approach to the road construction is described in Section 2.3.3 and includes
specific designs and construction methods developed to avoid and mitigate potential effects related to acid
generating rock.

Direct effects to groundwater quantity could also result in indirect effects on surface waterbodies such as stream
dewatering, which may be caused by deep and/or large-scale site drainage.

The potential for well contamination from acidic drainage is considered low based on the proposed road design
and approach to construction (Section 2.3.3), which entails implementing an ARD Management Plan which is
expected to include some form of rock encapsulation and slope treatments to minimize exposure of acidic rock to
water and/or oxygen.

6.1.2.2 Operation and Maintenance Phase

Operation and maintenance may result in Project-related effects on groundwater quality, primarily associated with
potential chemistry changes from salt intrusion to downgradient wells due to uncontrolled road runoff and
application of herbicides for vegetation management. Application of herbicides in unlikely, but if need they will be
used in compliance with provincial regulations.

The potential for the above operation-related adverse effects on water supply wells is expected to be a function
of well type, age of the well, well construction method, distance from the site boundaries, overburden thickness,
and hydraulic properties of the soil and bedrock.

Mitigation Measures

The following documentation is applicable for both construction and operation/maintenance phases of the Project.
They offer specific guidance for the mitigation measures below.

° Standard Specification; Highway Construction and Maintenance (NSTIR, 1997 and revisions;
e Generic EPP for the Construction of 100 Series Highways (NSTPW 2007); and
e Sulphide Bearing Materials Disposal Regulations (April 1995).

6.1.3.1 Contamination

The following mitigation measures will be implemented to minimize potential adverse effects to groundwater due
to contamination during Project construction and operation/maintenance:

e Design and construct the Connector Road with rock encapsulation and slope treatments that prevent
rock exposure (Section 2.3.3).

e  The approach to road design and construction will be presented in a management plan for approval by
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NSE pursuant to the Sulphide Bearing Materials Disposal Regulations (April 1995).

e Adhere to Project design to minimize trenching, site drainage and large cuts or changes in surface
topography.

e  Develop and adhere to Project-specific EPP.

e Use mechanical vegetation control where possible and limit use of herbicides (avoid use if at all possible).
Herbicides can be used only under the guidance of TIR's Integrated Roadside Vegetation Maintenance
(IRVM) program. No pesticides can be used.

e  Follow TIR's Salt Management Plan during winter road maintenance.

6.1.3.2Sedimentation

The following mitigation measures will be implemented to minimize potential adverse effects to groundwater due
to sedimentation during Project construction and operation/maintenance:

e Avoid blasting to the extent possible within 500 m of residential wells.

e  Use ripping techniques as an alternative to blasting where possible.

e  Conduct a pre-blast survey of potable water wells within 500 m of a blast site.

e Monitor and implement remedial action as necessary to restore damaged wells and/or provide
temporary potable water as needed.

e Install sediment and erosion control measures as outlined in guidance documents and/or permit
approvals.

e Undertake regular inspection of sediment and erosion control measures to ensure they have remained
in place and are working properly.

e Monitor and implement local remedial action as necessary to restore damaged wells.
e Limit removal of riparian zone vegetation.

e  Adhere to applicable federal and provincial regulations and conditions of authorization.

Residual Effects and Determination of Significance

Table 6.1.1 summarizes the residual environmental effects for groundwater resources.
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or Adverse

(A) Effect

Table 6.1.1

Mitigation

Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Residual Effects - Groundwater Resources
Significance Criteria for Residual Environmental Effects

Magnitude*

Geographic Extent

Duration/Frequency

reversible
Non-reversible)

Reversibility

(R

NR

Trunk 2 at Wellington

Ecological/Social-
cultural and
Economic Context

Residual Effects,
Significance**

Siltation of dug and A Avoid blasting to the Low Approximately | Temporary R/NR Vacant Project site; sparsely Minor,
drilled wells and extent possible within out to 500 m (dug and populated area; 149 wells not
possible permanent 500 m of residential wells. around blast drilled wells) within 500 m of site. significant
change in water quality Pre-blast well survey. site. Possibly
or well yield of drilled Remedial action as permanent
wells from blasting and necessary to restore (drilled)
vibrations. damaged wells and/or

provide temporary potable

water as needed.
Water level reductions A Monitoring and remedial Low Approximately | Construction NR Vacant Project site; sparsely Minor,
in dug wells as a result action as necessary to out to 500 m Phase populated area; 149 wells not
of trenching, site restore damaged wells around blast within 500 m of site. significant

drainage, and large
cuts or changes in
surface topography.

and/or provide temporary
potable water as needed.

site.
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Interaction

Contamination of wells

and/or on-site streams
from acid rock
drainage, road salting
and vegetation

Potential
Positive (P)
or Adverse

(A) Effect

Mitigation

Use mechanical vegetation
control where possible and
limit use of herbicides.
Follow TIR's Salt
Management Plan during

Magnitude*

Low

Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Significance Criteria for Residual Environmental Effects

Geographic Extent

Approximately
out to 500 m
around blast
site

Duration/Frequency

Construction,
Operation
and
Maintenance

Reversibility

reversible
Non-reversible)

(R

NR=

Ecological/Social-
cultural and
Economic Context

149 wells within 500 m of site;
15 onsite watercourses. Site is
zoned as sparsely populated
area.

Residual Effects,
Significance**

Minimal,
not
significant

management winter road maintenance
(herbicides) Develop a management
plan for ARD for approval
by NSE
Notes:

*

*%

For definition of levels of magnitude (high, moderate, low, nil, unknown) refer to Section 4.0

For definition of levels of significance (major, medium, minor, minimal) refer to Section 4.0
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The effects on groundwater quality and quantity in the Project area caused by the construction, operation and
maintenance of the Connector Road are not expected to be significant.

6.2 Atmospheric Environment - Air Quality, GHG Emissions, Climate Change

Significance Definition

A significant adverse effect on air quality is defined as a condition where regulatory objectives are routinely
exceeded. Contaminants of concern include TSP, NO,, SO, and CO as regulated under the Nova Scotia Air Quality
Objectives and the Canada Wide Standard for PMgs.

Current provincial and federal guidance documents on assessing project-related impacts on climate change do
not provide guidelines for determining significance. The evaluation of GHG and climate change contributions
provided in this report therefore is limited to an expert judgement that takes into account the Project’s potential
to generate GHG emissions over existing conditions.

Potential Interactions and Effects
6.2.2.1 Construction

The use of equipment during Project construction will result in temporary, short-term emissions of air pollutants
during the construction phase, with associated emissions terminating once construction has been completed.

Emissions will be generated during the following construction activities:
e Use of heavy construction equipment such as excavators, earth movers, dump trucks and graders to
prepare the site;
e Use of heavy construction equipment to handle fill material including dumping, grading and compaction;
e Movement of construction vehicles over unpaved road will generate dust;

e Operation of construction equipment will generate exhaust emissions containing TSP, CO, CO,, NO, SO;
and volatile organic compounds (VOCs);

e  Paving the road will generate polycyclic aromatic hydrocarbons (PAHs); and
e  Painting lines on the road will generate VOCs.

These emissions are not anticipated to result in significant adverse effects on the air quality within the vicinity of
the Project. Fugitive dust control measures are to be implemented, if required.

6.2.2.2Operation and Maintenance

Operation of the Connector Road will result in localized emissions from gas and diesel fired vehicles. Assuming
population and infrastructure in the area remain unchanged, the Project will move traffic more efficiently in the
Wellington/Aerotech airshed, rather than increase overall traffic. As a result, additional impacts (including
greenhouse gases) to the airshed from the operation phase are not expected.

Maintenance operations will include the use of heavy equipment for snow removal, road salt application,
vegetation and road maintenance (grading, excavation, repaving and repainting). These activities may result in
particulate and combustion emissions in the immediate vicinity of the Connector Road; however, given the
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magnitude, frequency and duration of these activities, it is considered unlikely that these emissions will exceed
regulated thresholds.

6.2.3 Mitigation Measures

The following mitigation measures will be implemented to minimize potential adverse effects on the airshed during
construction, operation and maintenance of the Connector Road:

e Enforce speed limits for onsite vehicles during construction;

e  Stabilize exposed erodible material;

e Ensure proper truck loading and tarping when appropriate;

e Minimize drop height for material transfer points;

e Apply water for dust suppression;

e  Ensure vehicles and equipment are maintained as per manufacturer specifications; and

e Minimize vehicle idling.

6.2.4 Residual Effects and Determination of Significance

Table 6.1.2 summarizes the residual environmental effects for air quality and GHG emissions. Impacts on air quality
from the operation of the highway will occur on a localized basis resulting from emissions from gas and diesel
fired vehicles along the highway. If the population and infrastructure in the area stays steady, the Project is
intended to move traffic more efficiently in the Wellington/Aerotech airshed, and not increase traffic. As a result,
additional impacts (including greenhouse gases) to the local airshed from the operation of the highway are
predicted to be minimal due to potential change in local travel patterns, but otherwise are not expected to increase
in the region.

TV184002 | August 2019 Page 102

.e wood.



Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

Table 6.2.1Residual Effects - Air Quality, GHG Emissions, Climate Change

Significance Criteria for Residual Environmental Effects

Project-
Environment
Interaction

Potential
Positive
(P) or
Adverse
(A)
Effect

Mitigation

Geographic Extent

Duration/Frequency

reversible

(R=

Non-reversible)

NR=

Economic Context

o
o
v
o
v
=
(0]
=
o
o
)
%
LL

Significance**

Construction
Adverse effects A e Adhere to the EPP to minimize | Low Local Study | Construction R e Air Quality parameters Minimal,
on air quality particulates (e.g., on-site Area phase within Regional Study not
speed limits, minimizing Area are well below significant
loading drop height, use of standards.
dust suppressants). e Majority of
o If possible, schedule activities construction work (1.5
when weather conditions out 5 km) will occur
(winds) are favourable. away from developed
e Adhere to idling restrictions. areas.
¢ Maintain all equipment as per
manufacturer specifications.
Contribution to A ¢ Adhere to idling restrictions. Low Local Study | Construction NR » Near-by Stanfield Minimal,
GHG emissions e Maintain all equipment as per Area phase International Airport not
and climate manufacturer specifications. and Highway 102 are significant
change major existing sources
for GHG emissions
Operation
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Project-
Environment
Interaction

Adverse effects

Potential
Positive
(P) or
Adverse
(A)
Effect

Mitigation

Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Significance Criteria for Residual Environmental Effects

Geographic Extent

Duration/Frequency

reversible

(R=
NR

_—
2
e
[
)
o
>
o
0
c
[°]
Z

Ecological/Social-
Economic Context

Significance**

A o Adhere to EPP for Low Local Study | Operation R ¢ Air Quality parameters Minimal,
on air quality maintenance activities that Area phase within Regional Study not
may generate particulate Area are well below significant
emissions. standards
e Maintain all maintenance
equipment as per
manufacturer specifications.
Contribution to A ¢ Maintain all maintenance Low Local Study | Operation NR e Near-by Stanfield Adverse
GHG emissions equipment as per Area phase International Airport effects:
and climate manufacturer specifications. and Hwy 102 are major | Minimal,
change existing sources for not
GHG emissions significant
Notes:

*

*%

For definition of levels of magnitude (high, moderate, low, nil, unknown) refer to Section 4.0

For definition of levels of significance (major, medium, minor, minimal) refer to Section 4.0

TV184002 | August 2019 Page 104

LN ]

wood.



Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

6.3 Atmospheric Environment — Noise

Significance Definition

In general, the more a new sound exceeds the previously-existing ambient noise level, the less acceptable the new
sound will be judged to be by those hearing it. A new source of sound will be judged to be more aggravating in a
quiet area than it would be in an area with more ambient background sound. The following empirical relationships
can be helpful in understanding the quantitative changes in noise levels (Cowan, 1994):

e change of only 1 dB in sound level cannot be perceived (no impact);

e 3 dBchange is considered a “just-noticeable” difference (low impact);

e change in level of at least 5 dB is required before any community response would be expected (impact);
and

e 10 dB change is subjectively heard as approximately a doubling in loudness and may cause an adverse
community response (significant impact).

These relationships take place in part as a result of the logarithmic nature of sound and the decibel system; two
noise sources do not combine in a simple additive fashion, but rather logarithmically. For example, if two identical
noise sources each produce noise levels of 50 dB, the combined sound level would be 53 dB, not 100 dB.

For the purpose of the effects assessment, a predicted noise level that exceeds the Nova Scotia Guideline sound
levels during daytime or nighttime is considered a significant effect. The NSE Guidelines for Environmental Noise
Measurement and Assessment (NSE, 1990) define the maximum acceptable noise levels at specific times as follows:

e Leq of 65 dBA between 0700 to 1900 hours (daytime);

° Leq of 60 dBA between 1900 to 2300 hours (evening time); and

e Leq of 55 dBA between 2300 to 0700 hours (nighttime, all day Sunday and statutory holidays).

Potential Interactions and Effects
6.3.2.1 Construction Phase

Construction is usually performed in a series of steps or phases, and noise associated with different phases can
vary greatly. However, similarities in noise sources allow typical construction equipment to be placed into one of
three categories: heavy equipment, stationary equipment, or impact equipment. In order to estimate the
construction noise level, it is necessary to know the type of equipment and its acoustic specifications. At this early
stage of Project development this information is unavailable; therefore, quantitative assessment of construction
noise is not possible. However, given the low existing ambient noise levels, it can be assumed that construction
activities will result in a temporary increase in existing noise levels.

6.3.2.20peration and Maintenance Phase

Traffic noise associated with operation of the Connector Road will be generated by three sources: engine noise,
exhaust system noise, and tire noise. Engine noise can only be controlled by vehicle manufacturers and through

TV184002 | August 2019 Page 105

. wood.



Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

proper maintenance. Exhaust noise is controlled by mufflers and relies on proper maintenance by vehicle owners.
Tire noise is caused by the interaction between tires and the road surface and can be substantial at speeds over
80 km/h. Generally, the volume of traffic noise increases with the volume of traffic, with increased speeds, and
when heavy trucks make up a larger proportion of the vehicles.

The prediction of future noise levels within the proposed assessment area has been achieved using Ontario
Ministry of Environment traffic noise model STAMSON V5.02. The model inputs included:

e height of highway: 0 m;

e height of receptor: 2 m;

e view angle: 180° (full view);

e surface fraction sound absorbing: 0.9;

e  road surface: smooth asphalt;

e no sound reflection from opposite side; and

e  posted speed limit: 90 km/h.

The traffic forecast is based on the Aerotech Connector Traffic Study completed in 2015 (Opus, 2015). The noise
assessment evaluated the following three scenarios for future operation:

e  Scenario A: midterm 2020 traffic with the annual average daily traffic (AADT) of 10,500 vehicles per 24-
hour day (vpd).

° Scenario B: year 2030 without a new access to Fletcher Lake with AADT of 11,380 vpd.

° Scenario C: year 2030 with a new access to Fletcher Lake with AADT of 17,175 vpd.

Assumed vehicle categories include 90.5% automobiles, 3.4% medium trucks and 6.1% heavy trucks. The daytime
traffic (7 a.m. to 10 p.m.) comprises 90% of the AADT with the remaining 10% nighttime traffic (10 p.m. to 7 a.m.).

Predicted sound pressure levels (Leg) in A-scale decibels (dBA) for daytime and nighttime at sensitive receptors at
distances perpendicular to the highway centreline are presented in Table 6.3.1.
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Table 6.3.1 Predicted Cumulative Sound Levels at Sensitive Receptors

g § T s Equivalent Sound Level dBA (Leq A)
] g Predicted Baseline Increment Cumulative
& o) m E mN DT NT? DT NT DT NT DT NT
R1 30 451276 4967822 A 60 51 43 38 17 13 60 51
B 61 52 18 14 61 52
C 62 53 19 15 62 53
R2 50 451361 4967710 A 56 47 43 38 13 9 56 47
B 56 48 13 10 56 48
C 58 49 15 11 58 49
R3 160 451668 4967478 A 48 40 35 30 13 10 48 40
B 48 41 13 11 48 41
C 50 42 15 12 50 42
R4 102 451938 4967462 A 51 42 35 30 16 12 51 42
B 52 43 17 13 52 43
C 53 45 18 15 53 45
R5 51 452465 4967716 A 56 47 39 36 17 11 56 47
B 56 48 17 12 56 48
C 58 49 19 13 58 49
R6 54 452618 4967425 A 56 47 39 36 17 11 56 47
B 56 47 17 11 56 47
C 57 49 18 13 57 49
R7 60 452694 4967688 A 55 46 39 36 16 10 55 46
B 55 47 16 11 55 47
C 57 48 18 12 57 48
R8 53 452566 4967681 A 56 47 39 36 17 11 56 47
B 56 48 17 12 56 48
C 58 49 19 13 58 49

Average Increment 16 12
+3 +3
Permissible Sound Level 65 55
! Daytime
2 Nighttime

The predicted sound levels for the proposed Connector Road are substantially higher for each modelled scenario
than the existing levels. The average increase at daytime is by 16 +3 dBA and at nighttime is by 12 +3 dBA. This is
likely due to the low level of existing background noise in the Wellington Station area and not due to the predicted
moderate levels of traffic noise. Some incrementally higher baseline noise was recorded at Receptors R1 and R2
located near Trunk 2. Modelled traffic noise shows daytime sound levels in a range of 48 dBA (at R3, Scenario A
and B) to 62 dBA (R1, Scenario C) and nighttime sound levels of 40 dBA (R3, Scenario A) to 53 dBA (R1, Scenario
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C). Receptor R1 will experience the greatest incremental increase in noise levels because it is located 30 m from
the Connector Road'’s centreline to the north, and 30 m from Trunk 2 to the northwest. The lowest traffic noise
levels will be at Receptor R3 due to the distance (160 m) from the proposed Connector Road. Logarithmic addition
of predicted traffic noise to baseline noise results in the cumulative noise level. Due to low dBA values of
background noise, the logarithmic addition doesn’t show any increase in the cumulative level. All predictions at
assessed sensitive receptors are below sound thresholds identified in the Nova Scotia Guidelines (refer to Section
5.1.8). Transportation-based noise sources are exempt from the Nova Scotia Guidelines.

Mitigation Measures
6.3.3.1Construction Noise

The following mitigation measures will be implemented to minimize potential noise-related adverse effects on
receptors during construction of the Connector Road:

e regular inspection and maintenance of construction vehicles and equipment to ensure that quality
mufflers are installed and worn parts are replaced;

e  restrict noise pollution by specifying and enforcing construction noise limits;

e  reduce power operation — use only necessary size and power;

e enforce vehicle speed limits;

e use quieter methods and equipment when possible;

e turn equipment off when not in use if practicable;

e schedule noisy operations during daytime hours;

e specify stringent noise emission limits, including shielding and installation of quality mufflers on
construction and fixed equipment;

° maintain project roads to reduce noise associated with vibration and vehicle noise;
° enclose noisy equipment, and use baffles to reduce transmission of noise beyond the construction site;

e locate stationary equipment, such as compressors and generators, away from the noise receptors to the
extent practicable;

e replace or repair parts generating excessive noise; and

e  educate truck drivers and mobile equipment operators about the characteristics of diesel engines (i.e.,
that the flat torque characteristic allows ascending an incline in a higher gear, which is a less noisy
operation).

6.3.3.20peration and Maintenance Noise

Noise mitigation is being planned where future expected noise levels warrant these measures. It is not anticipated
that noise mitigation will be required for the operation phase, since predicted noise levels as shown in Table 6.3.1
comply with Nova Scotia guidelines.

Residual Effects and Determination of Significance

The only sensitive receptors are situated along approximately 1.5 km of the western end of the Connector Road.
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During construction, sound pressure levels at nearby sensitive receptors may increase while construction
equipment is operating. Residual environmental effects on sound quality during road construction are expected
to be adverse in direction, low in magnitude, limited to the local assessment area, and short-term in duration. The
effects are characterized as reversible because once the construction activities cease, the sound pressure levels will
return to baseline levels.

For the operation of the Connector Road, the results of the noise impact assessment demonstrate that for all
sensitive receptors, there will be a notable increase from baseline noise levels to projected noise levels. Speed
limits will be imposed to mitigate the increase in noise levels and overall sound levels are not predicted to exceed
Nova Scotia Guideline sound levels during daytime nor nighttime.

Overall, residual adverse noise effects during Connector Road construction and operation and maintenance are
not anticipated to be significant.

The effects of noise in the Project area caused by the construction, operation and maintenance of the Connector
Road are not expected to be significant.

6.4 Aquatic Environment

Surface water was identified as a VEC based on the effects that construction, operation and maintenance may have
on surface waterbodies, fish and fish habitat within and adjacent to the road corridor.

The principal interactions between the Project activities and surface waters are associated with effects to:

o surface water quality (total suspended solids [TSS], ARD from exposed bedrock) due to land disturbance
during construction of the Connector Road, and effects during operation and maintenance activities
(road salting, vegetation management);

e surface water quantity due to stormwater discharge during the construction, operation and maintenance
phases of the Project;

e  surface water quantity due to changes in groundwater flows as a result of excavation work; and

e fish and fish habitat due to in-water work during the construction, operation and maintenance phases of
the Project.

Significance Definition
The Canadian Water Quality Guidelines for the Protection of Aquatic Life (CCME, 2007) recommend the following:

e TSS concentration in surface waters should not increase by more than 25 mg/L for any short-term
exposure (i.e., 24-hour period) with a maximum average increase of 25 mg/L from background levels for
longer term exposures (i.e., inputs lasting between 24 hours and 30 days);

e TSS concentration in surface waters should not increase by more than 25 mg/L from background levels
at any time when background levels are between 25 and 250 mg/L. When background levels are greater
than or equal to 250 mg/L, TSS concentration should not increase more than 10% of background levels.

NSE and ECCC jointly prepared Guidelines for Development on Slates in Nova Scotia (NSE and ECCC, 1991) and
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the provincial Sulphide Bearing Materials Disposal Regulations (April 1995) regulate the management of materials
with potential for ARD. To determine whether a given rock can be considered acid producing, the total sulphide
content must exceed 0.4% with insufficient minerals such as calcium to neutralize or consume the acid. Geological
mapping of the area indicates the main Project area is underlain by rocks of the Halifax and Goldenville Groups
(Section 5.1.2).

The legislative authority for the management and conservation of fish and fish habitat in Canada is provided by
the federal Fisheries Act. Section 2(1) of the Fisheries Act defines fish habitat as: “water frequented by fish and any
other areas on which fish depend directly or indirectly to carry out their life processes, including spawning grounds
and nursery, rearing, food supply and migration areas.”

The main provision of the Fisheries Act regarding the protection of fish habitat is Section 35. Section 35(1) states
that: "No person shall carry on any work, undertaking or activity that results in the harmful alteration, disruption
or destruction of fish habitat.

Furthermore, Section 36(3) states that “no person shall deposit or permit the deposit of a deleterious substance of
any type in water frequented by fish or in any place under any conditions where the deleterious substance or any
other deleterious substance that results from the deposit of the deleterious substance may enter any such water”.

The SARA states: “The Act aims to prevent wildlife species from becoming extirpated or extinct, to provide for the
recovery of wildlife species that are extirpated, endangered or threatened as a result of human activity, and to
manage species of special concern to prevent them from becoming endangered or threatened”. If a species is
listed under Schedule 1 of SARA as extirpated, endangered or threatened, it is an offence to kill, harm, harass,
capture or take an individual (s. 32[1]), and that species has legal protection related to the species’ residence and
critical habitat as specified in SARA (s. 56, 58[1]) (ECCC, 2016).

The NSESA prohibits the killing or disturbing species at risk, destroying or disturbing its residence, and destroying
or disturbing of core habitat. Penalties, both for individuals and corporations, can be incurred when the Act is
violated (NSDNR, 2013).

The NS Environment Act promotes the protection and prudent use of the environment and includes the goal of
maintaining the principles of sustainable development. The Watercourse Alteration Program pursuant to the
Environment Act has an objective to protect aquatic habitat from unmitigated works in or near watercourses and
wetlands.

Based on the above, a significant adverse residual environmental effect on the aquatic environment is defined as
a Project-related environmental effect that:

e results in the harmful alteration, disruption or destruction of fish habitat (as defined by the Fisheries Act),
that occur as a result of Project activities without federal approval and/or without required implement
approval conditions (e.g., offsetting plan) after mitigation measures are implemented;

e  project-related activities that, after the implementation of mitigation measures, result in the harmful
alteration, disruption or destruction of fish habitat and cannot be remedied with an appropriate
offsetting plan;

e results in the deposition of a deleterious substance (under Section 36(3) of the Fisheries Act) into the
aquatic environment;
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e results in the exceedance of water quality guidelines outlined in the conditions of approval; or

e results in the death, harm harassment or capture of a species listed as extirpated, endangered, or
threatened under Schedule 1 of SARA, after mitigation measures are implemented.

A positive effect is one that enhances the quality or area of habitat or increases species diversity.

Potential Interactions and Effects

The construction, operation and maintenance of the Connector Road may result in adverse effects on surface water
quality and quantity, and fish and fish habitat. DFO has developed Pathways of Effects (PoE) diagrams (DFO, 2014)
to identify stressors which ultimately lead to effects in the aquatic environment. PoEs that may be relevant to the
proposed project include:

e  addition or removal of aquatic or riparian vegetation;

o fish passage issues;

e placement of material or structures in water;

e use of industrial equipment; and

e use of explosives.

The relevant effects identified by these PoEs are discussed below in context of the construction, operation and
maintenance phases of the Project.

6.4.2.1Construction Phase
The principal interactions between construction activities and surface waters are associated with:

e the clearing of vegetation and earthworks including grubbing and stripping topsoil and overburden;

e the placement of excess material in temporary stockpiles which may be susceptible to erosion and result
in sedimentation of watercourses adjacent to the site;

e installation of culverts;
e use of heavy equipment adjacent to watercourses; and
e  blasting and the potential exposure of acid generating rock; and

e  excavations impacting the groundwater environment and indirectly flow regimes in water courses.

The primary effects of these interactions on surface water quality are the introduction of excess sediment and
contaminants, petroleum, oils, and lubricants (POLs) to the watercourse (see also discussion in Section 6.12).

Sedimentation resulting from erosion of stream bank and riparian zone soils and rocks can affect physical
processes, structural attributes, and ecological conditions such as water clarity (by reducing visibility and sunlight
and damaging fish gills) and reducing the availability and quality of spawning/ rearing habitat (through infilling)
(DFO, 2014). Sources of sedimentation include the use of mechanized equipment in or near the watercourse, the
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removal of vegetation in the riparian zone and the disturbance of substrate during culvert installation.

An increase in concentrations of contaminants in sediments and waters can exceed the range of chemical
parameters that support healthy aquatic communities. Effects on fish and fish habitat can include direct fatality to
organisms; alteration of the ecosystem structure through changes in the abundance, composition, and diversity of
communities and habitats; and persistence and progressive accumulation in sediments or biological tissues.
Deformities, alterations in growth, reproductive success, and competitive abilities can result (DFO, 2014).
Contaminant sources include ARD, releases from equipment used during construction and POLs stored on-site to
fuel and service that equipment.

Geological mapping indicates that it is likely that acid generating material will be encountered during construction
within the Connector Road LSA. The acid generated may enter the surface water flow regime and be transported
to the nearest downgradient waterbody or it may enter the groundwater flow regime (refer to Section 6.1) and be
transported more slowly. The potential exists for the contamination of the aquatic ecosystem through
contaminated surface water.

The primary effects of these interactions on fish and fish habitat are degradation or destruction of habitat or the
death or displacement of fish. In addition to the introduction of sediment and contaminants to the watercourse,
adverse effects can result from the loss of aquatic or riparian vegetation, flow regime changes, diminished fish
passage, and blasting.

Removal of aquatic and riparian vegetation can result in multiple adverse effects. Water temperatures can rise due
to the lack of riparian stream cover and canopy. Elevated temperatures can cause reduced reproductive activity
or direct mortality in cold water fish such as salmonids. High temperatures also encourage the microbial
breakdown of organic matter, leading to a depletion of dissolved oxygen (DFO, 2014). Aquatic vegetation can
provide habitat structure and cover. The removal of in-stream and riparian vegetation can reduce channel stability,
cover and protection from predators and physical disturbances, as well as the availability of diverse and stable
habitats. Disruption of the habitat may alter the food supply. A decrease in the quantity or composition of the
food supply can alter the structure of the aquatic community (DFO, 2014).

Placement of structures, namely culverts, in the watercourse can cause flow regime changes and potentially
diminished fish passage. Flows that are significantly different than those at baseline can exclude fish from habitat
and create migration barriers. An alteration in water depth or flow can cause changes to substrate size, disrupting
habitats essential for various life processes. Culverts that do not allow fish passage preclude fish from accessing
habitat (DFO, 2014).

Blasting can:

e produce shock waves that can damage fish swim bladders and rupture internal organs;

e cause vibrations that can kill or damage fish eggs or larvae;

e lead to the introduction of sediment or contaminants to the watercourse (DFO, 2014); and/or

e result in runoff and erosion that can impact surface water through ARD from exposed bedrock.

Excavation activities can lead to changes in the local groundwater regime with potential effects on the flow regimes
in water courses. However, fish habitat quality of the watercourses in the LSA is generally poor with limited flows
(see Section 5.1.5 and 5.2.5), so that any such indirect effects would be of limited consequence.
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6.4.2.2Operation and Maintenance Phase
The principal interactions between operation and maintenance activities and surface waters are associated with:

e  winter road salting and sanding;
e  culvert maintenance;

e  vegetation maintenance; and

e  storm water run-off.

The primary effects of these interactions on surface water quality are the introduction of excess sediment and
contaminants to the watercourse. The effects of sedimentation are discussed in Section 6.4.2.1. Sources of
potential sedimentation include run-off of sand (if used) from winter road maintenance, the use of equipment
used for vegetation control and during in-stream culvert maintenance (very rare).

The effects of contaminant introduction to the watercourse are discussed in Section 6.4.2.1. Sources of potential
contamination include run-off of chlorides used in winter road maintenance, POLs from equipment used for
vegetation or culvert maintenance and POLs from automobile fluids in storm-water runoff.

No disturbance of acid generating rock is anticipated during operation and maintenance.
Mitigation Measures

The following documentation is applicable for both construction and operation and maintenance phases of the
project. They offer specific guidance for the mitigation measures below.

° Nova Scotia Watercourse Alterations Standard (NSE, 2015a)

° Standard Specification; Highway Construction and Maintenance (NSTIR, 1997 and latest revisions)

e Generic EPP for the Construction of 100 Series Highways (NSTPW 2007)

e Guidelines for the Protection of Fish and Fish Habitat: The Placement and Design of Large Culverts (DFO,
1998)

e Guidelines for the design of fish passage for culverts in Nova Scotia (DFO, 2015)
e  Guide to Altering Watercourses (NSE, 2015b)
e  Sulphide Bearing Materials Disposal Regulations (April 1995)

6.4.3.1Sedimentation
During construction, erosion and sedimentation control measures from TIR's Standard Specifications and EPP will
be used, including but not limited to:

e Install sediment and erosion control measures as outlined in TIR's Standard Specifications and EPP
(Section 3.2.4) and carried out according to “NS Watercourse Alterations Standards” (NSE, 2015a).

e  Educate all construction personnel about the Project and importance of ESC measures and plans;

e Runoff shall be controlled, and sediment will be prevented from leaving the Site at all times.
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e Abide by construction monitoring/inspection programs outlined in TIR's EPP Section 4.

e To maintain ESC measures during construction, all installed ESC measures will be periodically inspected
(especially before and after a rainfall event) and any exposed soil will be protected with either temporary
or permanent covers after grading;

e Divert clean water from undisturbed areas around the Site using berms or lined channels or carry the
water across the Site in lined channels or pipes;

e Maintain sufficient staff and equipment to manage erosion and sediment control during storm events
and other emergencies; All in stream work will be carried out strictly in accordance with NSE and DFO
Approvals, Terms and Conditions, and Letters of Advice; and

e  Erodible soils will be stabilized using slope roughening, riprap and filter fabric, or by re-establishing
vegetation by seeding and rehabilitating by mulching, erosion control blankets, or sod, immediately after
grading.

During construction and operations/maintenance:
e  Limit removal of riparian zone vegetation;
e Minimize the use of heavy equipment within 30 m of the watercourse; and
e Adhere to federal and provincial approval conditions.

6.4.3.2 Contamination

During construction and operations/maintenance:

e All rock excavation will be assumed to be acid generating and managed in accordance with a
Management Plan (see Section 2.3.3 and Appendix A).

e Ensure that machinery arrives on-site in a clean condition and is maintained free of fluid leaks.

e Biodegradable fluids should be considered for use in place of petroleum products whenever possible, as
a standard for best practices.

e Do not dispose of petroleum products or any other deleterious substances on ground

e Bediligent and take all necessary precautions to avoid spills and contamination of the soil (both surface
and subsurface) when handling petroleum products on site and during fueling and servicing of vehicles
and equipment.

e  All on-site chemicals and POL'’s should also be stored at a designated fueling and material storage site
with secondary containment at least 30 m from any surface waters.

e No washing, fueling, or maintenance of vehicles or equipment in the vicinity of a watercourse without
secondary containment.

e  Ensure pumps operating within 50 m of a watercourse or wetland utilize an appropriate secondary
containment system.

e Provide for training, equipment, and implementation of response procedures-based spill contingency
response planning detailed in the Generic EPP.
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During operations/maintenance:

e Use mechanical vegetation control where possible and avoid the use of herbicides. Herbicides can be
used only under the guidance of TIR's IRVM program. No pesticides can be used.

e  Follow TIR's Salt Management Plan during winter road maintenance.

6.4.3.3Fish habitat

e An NSE Water Approval will be obtained for all watercourse crossings. NSE will forward applications for
alteration to DFO for further review, evaluation of Harmful Alteration, Disruption or Destruction of fish
or fish habitat (HADD), and need for additional mitigation and habitat offsetting.

e A certified Watercourse Alteration Installer will conduct or supervise watercourse crossings.
e  Structures will be sized according to federal and provincial guidance.

e Work sites will be dewatered and all Project activities completed in dry conditions. These activities will
be preceded by a fish salvage program.

e If the watercourse is flowing during construction, flow will be maintained by pumping water around the
construction site. While pumping the watercourse, hoses will be fitted with screens according federal
and provincial guidelines

e Pumps, while in use, will be monitored to ensure that they are functioning properly.
e  Hoses will be positioned to prevent streambed scour at pump discharge.

° Watercourse substrates will be restored, as similar as practical, to the pre-construction condition to
ensure habitat availability.

e To diminish the risk of transferring invasive plants, or their seeds, rhizomes or vegetative structures, it is
recommended that construction equipment (e.g. tracked vehicles) transported from elsewhere in NS or
Canada be thoroughly cleaned and inspected prior to transport to ensure that no vegetative matter is
attached to the machinery.

e In-water works are to take place outside of spawning/fish migration season and will be conducted
between June 1st and September 30th.

e Minimize to the extent practical the duration of activity in watercourses as well as the duration of
sediment releases, unless otherwise authorized.

e Allslash and woody debris generated by the Project will be removed and disposed of such that it cannot
enter a watercourse and/or washed downstream by floodwaters

e Use upland access roads wherever practical.

e Soil disturbance and fill placement within 30 m of the shoulder of the banks of a watercourse and/or the
edge of a wetland will be limited to the footprint required to prepare a stable foundation for the structure.

6.4.3.4Blasting and Excavations

e Authorization will be acquired from DFO prior to the use of any explosives in or near a watercourse.
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e  Blasting will be conducted in accordance with the Guidelines for the use of Explosives in or Near Canadian
Fisheries Waters (Wright and Hopky, 1998) and relevant federal and provincial guidelines.

e Monitoring of flow regimes in watercourses of the Local Study Area, if required.

6.4.3.5Acid Generating Bedrock

e Implementation of an ARD Management Plan pursuant to the “Sulphide Bearing Material Disposal
Regulations” of the NS Environment Act. Plan to specify in particular approaches to
o Isolation and permanent disposal of sulphide bearing bedrock material;

o Temporary and permanent water management and drainage in and around sulphide bearing
bedrock material and designed storage cells;

o Monitoring of effectiveness of ARD Management.
e Acquisition of NSE approval for Project-specific ARD Management Plan.

6.4.4 Residual Effects and Determination of Significance

Residual Effects are summarized in Table 6.4.1
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Table 6.4.1

Residual Effects - Surface Water, Fish Habitat, Fish

Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Significance Criteria for Residual Environmental Effects

. o ) %
Potential t c e o ;-] &
Project- Positive g qg’_ 'g 5 € §
Environment (P) or Mitigation "'L_j E 2z 5 E Q S &
Interaction Adverse £ > = o ® u ‘S
2 3 2 9 § 2 £ 2
(A) Effect £ = £ 3z g5 ¢ @
] £ S u S £ 5
(] a x £ Z G 3
Construction
Introduction of A o Implementation of EPP Low Downstream Construction R Similar habitat Minimal,
excess sediment o Implementation and inspection of sediment of sediment phase exists in the not
into watercourses and erosion control measures introduction; region significant
o Adherence to federal and provincial full extent
regulations depends on Generally poor-
water volume quality aquatic
and flow habitat
Introduction of A o Implementation of EPP and NSE approved Low Downstream Construction R Similar habitat Minimal,
contaminants into ARD Management Plan of phase exists in the not
watercourses o Proper use and storage of chemicals and contaminant region significant
POLs introduction;
o Spill kits must be available on-site full extent Generally poor-
o Workers should be trained in spill clean-up depends on quality aquatic
o Adherence to federal and provincial water volume habitat
regulations and flow
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Project-
Environment
Interaction

Potential
Positive
(P) or
Adverse
(A) Effect

Mitigation

Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Significance Criteria for Residual Environmental Effects

Geographic Extent

Duration/Frequency

Reversibility

(R=reversible

NR

Non-reversible)

cological/Social-
Economic Context

cultural and

Significance**

Degradation / A o Implementation of EPP and NSE approved Low Local Study Construction R Similar habitat Minimal,
destruction of fish ARD Management Plan Area phase exists in the not
and fish habitat o Acquisition of NSE Water Approval and DFO region significant
Fisheries Act authorization
o Proper sizing and installation of culverts Generally poor-
e Use of a certified watercourse installer quality aquatic
o Adherence to federal and provincial habitat
regulations
Blasting and A e Implementation of EPP Low Local Study Construction R Similar habitat Minimal,
excavations o Adherence to federal and provincial Area. phase exists in the not
regulations region significant
Generally poor-
quality aquatic
habitat
Operation
Introduction of A o Implementation of EPP and NSE approved Low Downstream Operation R Similar habitat Minimal,
excess sediment ARD Management Plan of sediment phase exists in the not
into watercourses o Adherence to federal and provincial introduction; region significant
regulations full extent
depends on Generally poor-
water volume quality aquatic
and flow habitat

TV184002 | August 2019 Page 118

wood.




Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Significance Criteria for Residual Environmental Effects

. [y ) %
Potential € < ] i = %
Project- Positive £ 3 £ W o e
Environment (P) or Mitigation f 9 > % & a - 8 .§
X — [ e >Sce vV =
Interaction Adverse < = =0 c & .Y c
o = 2 9 § L = g =]
(A) Effect e 2 g 32 ¢ 3§ 7z
<) ® o ¢ < S s ¢
9 5 o o S35 8
] U] a x £ Z 8 3 o
Introduction of A e Implementation of EPP and NSE approved Low Downstream Operation R Similar habitat Minimal,
contaminants into ARD Management Plan of phase exists in the not
watercourses e Use of mechanical vegetation control and contaminant region significant
avoid use of herbicide, where practicable introduction;
o Adherence to TIR Salt Management Plan full extent Generally poor-
o Adherence to federal and provincial depends on quality aquatic
regulations water volume habitat
and flow
Degradation / A o Implementation of EPP and NSE approved Low Local Study Operation R Similar habitat Minimal,
destruction of fish ARD Management Plan Area phase exists in the not
and fish habitat e Acquisition of NSE Water Approval and DFO region significant
Fisheries Act authorization
o Adherence to federal and provincial Generally poor-
regulations quality aquatic
habitat

Notes:

*

*%

For definition of levels of magnitude (high, moderate, low, nil, unknown) refer to Section 4.0

For definition of levels of significance (major, medium, minor, minimal) refer to Section 4.0
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Given the standard construction and operation being undertaken and the robust mitigation and permitting
established for those activities, as well as the generally poor aquatic habitat within the Project site, it is
anticipated there will be minimal effects to the surface water environment and to fish and their habitats.

6.5 Flora and Terrestrial Habitat

Significance Definition

A significant adverse effect on terrestrial habitat and vegetation would be one which results in contravention of
SARA or NSESA provisions, or for non-SARA or non-NSESA listed priority species, a decline in abundance and/or
change in distribution beyond which natural recruitment (reproduction and immigration from unaffected areas)
would not return the population to its pre-project level within several (three to five) generations. A significant
adverse effect on sensitive/critical habitat would be a permanent net loss of habitat function. A positive effect is
one that may enhance the quality of habitat, increase species diversity, or increase the area of valued habitat.

Potential Interactions and Effects

6.5.2.1 Construction Phase

Construction activities associated with the Project may result in temporary or permanent adverse effects on
terrestrial and freshwater aquatic flora. Potential adverse effects to terrestrial flora can result from site and roadbed
preparation (e.g., clearing, grubbing, grading, blasting), as well as associated dust, erosion and sedimentation, and
possible introduction of invasive species. Potential effects on terrestrial and aquatic flora, habitat, communities
and individuals during construction may also occur as a result of accidental events. Effects can be limited to the
footprint of the Project or may extend to adjacent lands as indicated below.

During construction, potential adverse effects on vegetation and habitat include:

° direct and indirect mortality of plants;

e temporary or permanent loss or alteration of habitat and habitat availability;
e impairment from changes to wind exposure and microclimatic conditions;

e impairment or displacement from introduction of invasive species; and

e mortality or impaired growth due to accidental events (discussed in Section 6.12).

Habitat Loss / Alteration

Site clearing, grubbing and grading will result in loss of vegetation habitat, as well as direct mortality of the vascular
and non-vascular plants in the area affected. For the purpose of this EA, it is assumed that all the vegetation in the
road corridor footprint will be permanently lost for the lifetime of the Project. Habitat loss within the corridor will
amount to 50.75 ha.

Clearing may also change wind exposure and microclimatic conditions in adjacent forests, resulting in some die-
off and reduced growth of forest species until edge vegetation matures. However, much of the land in and
surrounding the Project area is already highly altered by human habitation, roadways, transmission corridors
and/or forestry.

Given the common nature of the habitat and vegetation affected and the previous disturbance through human
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activities, the effects are not expected to adversely impact floral populations, habitat diversity, quality and
availability.

Erosion / Sedimentation

Clearing and grubbing required for all Project components, results in disturbed soil surfaces without vegetative
cover. Clearing of the site will be completed early in during the construction phase. Grubbing is completed as a
separate activity when construction of the Connector Road begins. Grubbing is performed later in order to
minimize the exposure time of the underlying soil. Exposed soil is vulnerable to erosion, and the resulting
sedimentation may smother vegetation or impair plant growth in adjacent terrestrial and aquatic habitats. These
potential effects can be effectively mitigated and avoided through standard sediment and erosion control
measures.

Fugitive Dust

Earthwork, movement of construction and transportation machinery, and storage of soil and construction materials
may result in emissions of fugitive dust. The deposition of dust on the leaf surfaces of nearby vegetation may cause
temporary inhibition of photosynthesis and transpiration in the affected plants, potentially resulting in slower
growth rates (Farmer, 1993). However, dust deposition that could have such effects on plant growth are not
expected to occur beyond a few metres from the source. Standard dust abatement measures and measures for
the protection of air quality as outlined in Section 6.2.3 will mitigate the potential effects of dust on vegetation in
all habitats.

Introduction of Alien and Invasive Species

Clearing, grading and construction activities will result in disturbed areas without cover of natural vegetation. Open
soil surfaces encourage the establishment of non-native and potentially invasive species of plants. As the plant
inventory indicates, several alien plant species have already been detected in the footprint of the Project, which
may be the result of previous disturbance from forest harvesting or other human use.

Seeds, roots or rootable fragments of invasive species may be stuck to construction equipment, transportation
vehicles or shoes of workers. Introduction of non-native or invasive species may lead to alteration of nearby habitat
and may have an adverse effect on the abundance and diversity of native flora.

The identified potential effects can be effectively mitigated through a variety of BMPs (see 6.5.3). Further, the
landscaping in the ROW will maximize the use of native seed mixtures and plant material to benefit local flora and
fauna. Herbicides will not be used.

6.5.2.2 Operations and Maintenance Phase

Road salt used on the new road and herbicides potentially used for roadside vegetation maintenance may
adversely affect immediately adjacent terrestrial vegetation and soil conditions. Herbicides, if they enter streams,
may also be carried downstream and could potentially affect aquatic vegetation, unless and until herbicide
concentration is diluted sufficiently by the water in the stream. Since herbicides would be applied according to
regulations and manufacturer's instructions, the likelihood of unintended effects on vegetation outside of the
application area is minimal. With the application of mitigation measures outlined in the Integrated Roadside
Vegetation Management Manual (NSDTPW, no date), as well as TIR's Standard Specifications and the Generic EPP
(see 6.5.3), the adverse effects on vegetation from herbicides and road salt are expected to be minimal.
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Mitigation Measures

The following documentation is applicable for both construction and operation and maintenance phases of the
project. They offer specific guidance for the mitigative measures below.

e  Standard Specification; Highway Construction and Maintenance (NSTIR, 1997 and latest revisions);
e Generic EPP for the Construction of 100 Series Highways (NSTIR, 2007);
e Integrated Roadside Vegetation Management Manual (NSDTPW, no date).

6.5.3.1Infilling and Road Drainage Design

During construction:

e Loss of individual priority plants in ROW must be undertaken within the context of overall viability of the
population. TIR is to work with NSE concerning compensation during the wetland alteration approvals
process and development of management plan.

e Mark Project boundaries to prevent accidental impacts outside the work area.

e  Dust prevention and abatement measures will also protect local flora and habitats.

e  Stabilize and rehabilitate areas of temporary disturbance as soon as practical.

e Maintain surface water paths through culvert placement and appropriate structure sizing.
e  Consider presence of downgradient priority plants in road drainage design.

During operations and maintenance:

e Implement follow-up monitoring of ROW priority species outside footprint.

6.5.3.2Introduction of Invasive Species

During construction:

e  Construction and transportation equipment should be cleaned of vegetation and soil residues and
inspected before entering the Project site.

e Areas of exposed soil should be re-vegetated as soon as practical, following completion of work activities.

e Use only non-invasive plant species for restoration.

6.5.3.3Sedimentation

During construction:

e Install sediment and erosion control measures as outlined in guidance documents and/or permit
approvals.

e Undertake regular inspection of sediment and erosion control measures to ensure they have remained
in place and are working properly.

e  The site should be inspected prior to, during, and after a rainfall event.
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e Promote growth of vegetation in areas adjacent to wetlands following disturbance. Use temporary
measures (e.g. jute mats or mulch) until permanent cover has been established.

During construction and operations/maintenance:

e Limit removal of riparian zone vegetation.

e  Adhere to federal and provincial approval conditions.

6.5.3.4Contamination

During construction and operations/maintenance:

e  Ensure that machinery arrives on-site in a clean condition and is maintained free of fluid leaks.

e Biodegradable fluids should be considered for use in place of petroleum products whenever possible, as
a standard for best practices.

e Do not dump petroleum products or any other deleterious substances on ground

e Bediligent and take all necessary precautions to avoid spills and contamination of the soil (both surface
and subsurface) when handling petroleum products on site and during fuelling and servicing of vehicles
and equipment.

e All on-site chemicals and petroleum, oils, and lubricants, or POLs should also be stored at a designated
fuelling and material storage site with secondary containment at least 30 m from any surface waters.

e Workers should be trained in spill clean-up.
e  Spill clean-up kits must be available.

e All rock excavation will be tested for acidic conditions. If found, it will be treated as acid generating and
deposited and contained within an approved containment.

During operations/maintenance:

e Use mechanical vegetation control where possible. Herbicides can be used only under the guidance of
TIR's IRVM program. No pesticides used.

e  Follow TIR's Salt Management Plan during winter road maintenance.

e  Mitigation measures pertaining to air emissions pollution control as outlined in Section 6.2.3 will also
protect common lichen species sensitive to air quality.

e  Priority plant management plan is to include provisions for mitigating winter salting in potential habitat.

e Inclusion of operator environmental awareness training.

Residual Effects and Determination of Significance

Table 6.5.1 provides a summary of comprehensive mitigation measures and residual environmental effects after
successful implementation of the mitigation measures described above.

With the implementation of the recommended mitigation measures, Project activities are not likely to result in
significant adverse residual effects on flora (including priority species) and terrestrial habitats.

TV184002 | August 2019 Page 123

. wood.



Table 6.5.1

Residual Effects - Habitats and Flora (including Priority Species)

Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Significance Criteria for Residual Environmental Effects

through potential
erosion, altered
hydrology, sediment
loading, stormwater
discharges, and spills.

apply in rehabilitation.

Implement erosion and sediment
control plans.

Monitoring of EPP implementation,
success of rehabilitation and erosion
control measures.

region. Area is
affected by
past/adjacent

human activity.

Potential = ? % % ‘g 3‘;
Project- Positive g qg’_ 'g % £ g
Environment (P) or Mitigation f E % 5 8 = g
Interaction Adverse '-E_ s 'g E v -E g
(A) Effect g 2 2 S g é o
g g 5
I R O a €z i
Construction
Direct plant mortality, A Minimize Project footprint. Low | Limited to Permanent NR Similar habitat Minor, not
habitat removal or Minimize lay-down areas. ROW (about loss; occurring and priority significant
alteration due to site Implement EPP provisions for clearing, 50 ha). once. plants in the
preparation, clearing grubbing and blasting. region. Area is
and grubbing, and Comply with regulatory approvals affected by
wetland infill. (including wetland alteration past/adjacent
approvals). human activity.
Indirect plant A Temporarily disturbed surfaces to be Low | Local Study Construction R Similar habitat Minimal,
mortality as a result re-habilitated as soon as possible. Area phase. and priority not
of habitat changes Save and store organic soil layer and plants in the significant
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Significance Criteria for Residual Environmental Effects
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Plant displacement or A e Re-vegetate or seal disturbed surfaces Low | Local; e Project R Similar habitat Minimal,
loss of suitable as soon as possible. depends on lifetime; and priority not
habitat due to the e Equipment to be cleaned from size of Infrequent. plants in the significant
introduction of vegetation and soil residues before affected region. Area is
invasive species. entering the Project site. area. affected by
e Discourage workers from entering off- past/adjacent
site areas. human activity.
Impairment of plant A e Implement dust abatement measures Low | Local e Construction R See above Minimal,
growth as result of and sediment control measures as and not
fugitive dust outlined in EPP. decommission significant
emissions. ing phase;
frequent.
Operation
Increase in levels of A e Vegetation growth should generally be | Low | Local (within |e Operation R See above. Minimal,
salt regulated by physical cutting. ROW and phase; Short not
¢ Inclusion of operator environmental down- term/ significant
awareness training. gradient). infrequent
Notes:
* For definition of levels of magnitude (high, moderate, low, nil, unknown) refer to Section 4.0
o For definition of levels of significance (major, medium, minor, minimal) refer to Section 4.0
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Based on available data, and with application of proposed standard and site-specific mitigation measures, residual
environmental effects of the Project on flora and terrestrial plants (including priority plants) are not likely to be
significant.

6.6 Wetlands

Significance Definition

A significant adverse effect from the Project on wetlands is defined as an effect that is likely to cause a permanent
net loss of flora and wetland function as established during the wetland evaluation. A positive effect is one that
may enhance the quality of wetland habitat/function, increase species diversity, or increase the area of valued
habitat.

Potential Interactions and Effects

Construction, operation and maintenance of the Connector Road could result in adverse effects on wetland
function and species diversity due to:

e  Partial or complete infilling;

e  Fragmentation;

e  Disturbance;

e  Erosion and sedimentation;

e Nutrient loading (hydroseeding);

e  Changes to hydrology;

e Introduction of invasive species; or

° Release of hazardous materials.

The effects can result from short-term activities during the construction phase, as well as long-term activities during
Project operation. In addition to these direct effects, contaminated runoff from acid-generating material potentially
exposed during blasting may have an adverse effect on wetlands. Excavation activities can lead to changes in the
local groundwater regime with potential indirect effects on water regimes in wetlands.

6.6.2.1 Construction Phase

As described in Section 5.2.2, field surveys have identified 38 wetlands within the study area, including 18 that
overlap partially with the proposed Connector Road (Figure 5.2.3). Figure 3 of the MEL report (Appendix B) displays
the wetland field results for 2018. NS Wetlands of Special Significance (WSS) are shown for the surrounding area.
None of the identified wetlands are WSS. The largest wetland is 61,423 m? (6.14 hectares [ha]), and all but nine of
the wetlands identified are smaller than 1 ha (10,000m?) in total area and more than half are under 0.5 ha. None
of the wetlands will be lost entirely. However, portions of numerous wetlands will be infilled, with a total maximum
infilled area of approximately 6 ha. Wetlands may also be adversely affected through changes in the groundwater
regime as a result of excavation activities. These indirect effects are expected to be negligible in comparison to the
anticipated direct loss through infilling.

All wetlands identified in the ROW are listed in Table 6.6.1. The potential maximum area loss of each wetland is
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shown. A wetland field survey, delineation and functional assessment report is provided in Appendix B.

The infilling of the wetlands requires NSE approval of a Wetland Alteration application and will be subject to
wetland compensation and monitoring. TIR intends on using its new Truro-Onslow Habitat Bank to offset the loss
of valued wetland ecosystem services. This salt marsh restoration project is a collaborative project of TIR, NS
Agriculture, NS Environment and NS Municipal Affairs with several key goals including climate change adaptation,
infrastructure protection/resilience, establishment of a bank of high-value wetland and fish-habitat credits, and
restoration of provincially-significant wetland habitat. Restoration activities commenced at the Truro-Onslow
dykeland site in 2018 and breaching of redundant dykes are on track for August 2019 to yield approximately 92
ha of habitat credits. The specifics of the proposed wetland compensation for the Connector Road impacts on
wetland habitat and the use of TIR's “banked wetland credits” will be described in a Wetland Management Plan
and will be subject to approval by NSE.

Table 6.6.1 Summary of Predicted Impacts on Wetlands

Area
Within

Wetland # Predicted Impact

Corridor
(m?)

WLO01 Treed swamp 4,816 3,369 Partially infilled during construction.
WL02 Treed swamp 11,480 0 Currently avoided but near the Project boundary.
WLO03 Treed swamp 3,458 0 Currently avoided but near the Project boundary.
WL04 Treed swamp 13,881 0 Currently avoided but near the Project boundary.
WLO05 Treed bog/ Treed 19,759 636 Partially infilled during construction.
swamp complex
WL06 Treed swamp 4,834 0 Currently avoided but near the Project boundary.
WLO7 Treed swamp 3,862 950 Partially infilled during construction.
WL08 Graminoid fen 1,749 0 Currently avoided but near the Project boundary.
WL09 Treed swamp 1,522 386 Partially infilled during construction.
WL10 Treed swamp 149 9 Partially infilled during construction.
WL11 Treed swamp 957 713 Partially infilled during construction.
WL12 Treed swamp 1,789 0 Currently avoided but near the Project boundary.
WL13 Treed swamp 8,572 0 Currently avoided but near the Project boundary.
WL14 Treed swamp 9,708 0 Currently avoided but near the Project boundary.
WL15 Treed swamp 1,979 0 Currently avoided but near the Project boundary.
WL16 Treed swamp 13,212 6,432 Partially infilled during construction.
WL17 Treed swamp 914 0 Currently avoided but near the Project boundary.
WL18 Treed swamp 5,593 0 Currently avoided but near the Project boundary.
WL19 Treed swamp 1,880 0 Currently avoided but near the Project boundary.
WL20 Treed swamp 968 0 Currently avoided but near the Project boundary.
WL21 Treed swamp 2,036 1,995 Partially infilled during construction.
WL22 Treed swamp 12,590 4,827 Partially infilled during construction.
WL23 Treed swamp 9,925 0 Currently avoided but near the Project boundary.
WL24 Treed swamp 4,382 0 Currently avoided but near the Project boundary.
WL25 Treed swamp 19,832 7,434 Partially infilled during construction.
WL26 Treed fen 2,765 0 Currently avoided but near the Project boundary.
WL27 Shrub bog/ Treed 32,031 2,424 Partially infilled during construction.
swamp complex
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Area
Wetland # CW'th'n Predicted Impact

orridor

(m?)
WL28 Shrub bog 56,269 0 Currently avoided but near the Project boundary.
WL29 Treed swamp 1,293 647 Partially infilled during construction.
WL30 Treed swamp 4,016 0 Currently avoided but near the Project boundary.
WL31 Treed swamp 8,478 207 Partially infilled during construction.
WL32 Treed swamp 1,065 0 Currently avoided but near the Project boundary.
WL33 Treed swamp 14,862 2,933 Partially infilled during construction.
WL34 Treed swamp 61,423 18,484 Partially infilled during construction.
WL35 Treed swamp 4,825 3,987 Partially infilled during construction.
WL36 Treed swamp 6,326 5,160 Partially infilled during construction.
WL37 Treed swamp 4,381 0 Currently avoided but near the Project boundary.
WL38 Treed swamp 1,319 671 Partially infilled during construction.

Wetlands depend on a certain level of soil humidity. If the water regime is changed, so will the vegetation, character
and functionality of the wetland. In addition to the direct impacts due to localized infilling, wetlands surrounding
the Project footprint could potentially be adversely affected by changes to the hydrology, due to impeded drainage
caused by the construction of the Connector Road. Wetlands located upgradient of the construction may be
flooded if drainage is impeded, and wetlands located down-gradient could be adversely affected if surface water
flow decreases. If stormwater from the roads, which is collected in roadside ditches, is allowed to enter wetlands
in quantities exceeding natural pre-construction flow, similar adverse effects are possible.

Wetlands could also be adversely affected by sediment runoff during construction activities. Exposed soil
associated with earth movement, site clearing, grubbing, grading, stripping and storing of topsoil or construction
materials may result in erosion and subsequent sedimentation. Sediments carried into wetlands could smother
existing vegetation but may also contribute nutrients to the wetlands. Changes in nutrient levels will change water
quality and potentially plant communities in the wetlands. Effects would be greatest in low nutrient systems such
as treed bogs and shrub bogs and would likely result in adverse effects on wetland function.

Dust and minerals from road runoff may have similar effects. Most fugitive dust will be formed during the
construction phase or decommissioning phase from soil movement, soil and material storage, and the movement
of construction equipment and transportation vehicles. The dust may cover native vegetation and smother it, but
dust also deposits minerals and nutrients into the wetlands

Wetlands near the Project footprint may be adversely affected if accidental spills of deleterious substances such
as fuels, lubricants or engine oil occur during the operation of construction and transportation equipment.

Where construction activities occur in wetlands, there is potential for introduction of invasive species. Seeds, roots
or "rootable” fragments of invasive species may be stuck to construction equipment, transportation vehicles or
shoes of workers. These propagules may be introduced into wetlands directly when equipment or people access
the wetlands, or indirectly via runoff or dust from the roads. Invasive species such as Purple Loosestrife (Lythrum
salicaria), are known to severely degrade wetland habitat and thus one or more of wetland functions. The potential
for introduction of invasive species is highest in wetlands in or near the construction zone, including lay-down
areas, followed by wetlands downstream or downgradient of those areas. Since the amount of traffic during the
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construction and operations phases will be increased over current levels, especially long-distance traffic, the
likelihood of introduction of invasive species is elevated.

6.6.2.2Operations and Maintenance Phase

During the operation phase, wetlands located near the Project footprint can be adversely affected by the release
of hazardous materials during maintenance activities or accidents and malfunctions, dust/ sedimentation,
introduction of invasive species, as well as disturbance. The unmanaged use of road salt for winter safety may
adversely affect vegetation and water quality in wetlands. Road salt is a toxic substance, controlled under CEPA
that can harm wildlife. Road salt runoff can influence vegetation species composition in wetlands, though the area
would be very small. Maintenance of roadsides will involve vegetation management. If herbicides are used
indiscriminately, wetland vegetation and wildlife could be adversely affected. The potential for introduction of
invasive species carried on vehicles operated on roads is lower than during operation, since disturbed wetland soils
will be revegetated. These effects would be limited to wetlands immediately adjacent to the Project footprint.

It is noted that adverse effects to wetlands could have indirect adverse effects on the priority species that depend
on these wetlands. Effects on priority species are discussed in Sections 6.5 (flora and terrestrial habitat), 6.7 (wildlife,
excluding birds) and 6.8 (birds).

Mitigation Measures

The following documentation is applicable for both construction and operation and maintenance phases of the
project. They offer specific guidance for the mitigation measures below.
e  Standard Specification; Highway Construction and Maintenance (NSTIR, 1997 and latest revisions); and
e Generic EPP for the Construction of 100 Series Highways (NSTIR, 2007).

Upon completion of the road work, the extent of actual wetland habitat affected will need to be verified through
monitoring. Monitoring will also be required to document the successful implementation of the required wetland
compensation. Both the monitoring and the compensation will be implemented in accordance with the NSE
Wetland Alteration Approval.

6.6.3.1Infilling and Road Drainage Design

During construction:

e  Vegetation clearing will take place outside the migratory bird nesting season (see Section 6.8.3).
e The Project footprint and temporary laydown areas will be reduced to that which is absolutely necessary.
e The Project boundaries will be physically delineated to prevent accidental impacts outside the work area.

e Topsoil (approximately upper 30 cm) will be stored separately and reused for site restoration where
practicable.

e  Dust prevention and abatement measures will also protect wetland plants and habitats.
e  Stabilize and rehabilitate areas of temporary disturbance as soon as practicable.
e Maintain surface water paths through culvert placement and appropriate structure sizing.

e  Consider presence of downgradient priority plants in road drainage design.
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6.6.3.2Sedimentation

During construction:

e Install sediment and erosion control measures as outlined in guidance documents and/or permit
approvals.

e Undertake regular inspection of sediment and erosion control measures to ensure they have remained
in place and are working properly.

e  The site should be inspected prior to, during, and after a rainfall event.

e  Promote growth of vegetation in areas adjacent to wetlands following disturbance. Use temporary
measures (e.g. jute mats or mulch) until permanent cover has been established.

During construction and operations/maintenance:

e Limit removal of riparian zone vegetation.

e Adhere to federal and provincial approval conditions.

6.6.3.3 Contamination

During construction and operations/maintenance:

e Ensure that machinery arrives on-site in a clean condition and is maintained free of fluid leaks.
e Do not dump petroleum products or any other deleterious substances on ground

e Bediligent and take all necessary precautions to avoid spills and contamination of the soil when handling
petroleum products on site and during fueling and servicing of vehicles and equipment.

e All on-site chemicals and POLs should be stored at a designated fuelling and material storage site with
secondary containment at least 30 m from any surface waters.

e Spill clean-up kits must be available and workers should be trained in spill clean-up.

e Most excavated rock will be assumed to be acid generating and will be managed in accordance with an
NSE approved ARD Management Plan.

During operations/maintenance:

e Use mechanical vegetation control where possible and avoid use of herbicides. Herbicides can be used
only under the guidance of TIR's IRVM program. No pesticides can be used.

e  Follow TIR's Salt Management Plan during winter road maintenance.

Residual Effects and Determination of Significance

Table 6.6.2 provides a summary of recommended mitigation measures and residual environmental effects after
successful implementation of the mitigation measures described above. With the implementation of the
recommended mitigation measures, Project activities are not likely to result in significant adverse residual effects
on wetlands.
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Table 6.6.2 Residual Effects - Wetlands

Significance Criteria for Residual Environmental Effects

Potential
Positive
(P) or
Adverse
(R)
Effect

Project-
Environment
Interaction

Mitigation

Non-reversible)
Residual Effects,
Significance**

Geographic Extent
Ecological/Social-
Economic Context

NR

Construction

Wetland removal A ¢ Avoid wetlands during Project Low 6.13 ha e Permanent; occurring NR Similar habitat Minor,
or loss of wetland design and layout where practical. once and priority not
functions as a ¢ Minimize Project footprint. plants in the significant
result of infilling e Comply with regulatory approvals region. Area is
and development (including wetland alteration affected by
activities. approvals), post-construction past/adjacent

monitoring and EPP. human activity.

e Laydown areas not to be located
in or near wetlands.

o Workers will be instructed not to
enter wetlands.

e Wetlands which will be subjected
to partial or total infilling to be
formally evaluated in terms of
wetland function.

¢ Confirmation of wetland
compensation in conjunction with
the wetland alteration approval
application.
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Significance Criteria for Residual Environmental Effects

. > _— N
I;ote:.tlal . 9 % . > § %
. ositive ] = -
Project- (P) or ‘3 3 g & ‘E £ 9
Environment Mitigation t o 3 aAs O = S
. Adverse 2 e L S c Vv 5 £
Interaction < = L c & .Y T £
@A) . = 5 g =E w D
Effect o % - & 5 2 2
o 14 1l - =
@ 3 4 S35 8
| (U] o Z w O w
Alteration of A e Stream crossings to be Low Local; e Construction phase; R See above. Minimal,
wetland constructed with culverts of depends on once per wetland. not
hydrology. sufficient size (see Section 6.4.3). size of significant
¢ Drainage structures of sufficient affected
size to be constructed where wetland.

infrastructure cuts across diffuse
natural drainage paths, drainage
channels and wetland habitat.

¢ Drainage structures to dissipate
hydraulic energy and maintain
flow velocities sufficiently low to
prevent erosion of native soil
material.

e Crushed rock used for road
construction to allow for regular
diffuse surface runoff to seep
through.

¢ Runoff collected along the roads
not to enter directly into wetlands.

¢ Maintain a vegetated buffer zone
of 30 m minimum around
wetlands.
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Potential
Positive
(P) or
Adverse
(A)
Effect

Mitigation

Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Significance Criteria for Residual Environmental Effects

Geographic Extent

Non-reversible)

NR=

Ecological/Social-

Economic Context

Residual Effects,
Significance**

Implement EEM program to

identify any signs of changed

hydrologic regime.
Alteration of A Maintain a vegetated buffer zone Low Local; e Construction and See above. Minimal,
water quality of 30 m minimum around depends on Decommissioning not
from sediments wetlands. size of Phase/Infrequent. significant
and dust. Implement erosion and sediment affected

control plans specifically for the wetland.

wetland crossings (see EPP).

Implement dust control plan (see

EPP).

Monitor efficacy of the erosion

and sediment control measures.
Reduction in A Construction and transportation Low Local; e Construction Phase/ See above. Minimal,
wetland equipment to be cleaned of depends on Infrequent. not
functionality due vegetation and soil residues size of significant
to the before entering the Project site. affected
introduction of wetland.
invasive species.

Operation

TV184002 | August 2019 Page 133

wood.



Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

Project-
Environment
Interaction

Potential
Positive
(P) or
Adverse
(A)
Effect

Mitigation

Significance Criteria for Residual Environmental Effects

Geographic Extent

Duration/Frequency

Non-reversible)

NR=

Ecological/Social-
cultural and

Economic Context

Residual Effects,
Significance**

Impacts from A Vegetation growth to be managed | Low Local; e Short term/ infrequent See above. Minimal,
contaminated by physical cutting. depends on not
runoff and Implementation of protection size of significant
vegetation measures for watercourses (see affected
management. Section 6.4.3) wetland.
Implement all measures of EPP.

Reduction in A Monitor and remove noxious High Local; e Permanent/ Infrequent See above. Minor,
wetland weeds as per guidance from NSE depends on not
functionality due and NS Lands and Forestry. size of significant
to the affected
introduction of wetland.
alien invasive
species.

Notes:

*

*%

For definition of levels of magnitude (high, moderate, low, nil, unknown) refer to Section 4.0

For definition of levels of significance (major, medium, minor, minimal) refer to Section 4.0
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6.7 Wildlife

Significance Definition

A significant adverse effect on wildlife would be one which results in contravention of the Nova Scotia Wildlife Act,
SARA or NSESA provisions, or for non-SARA or non-NSESA listed priority species, one which causes a decline in
abundance and/or a change in distribution beyond which natural recruitment (reproduction and immigration from
unaffected areas) would not return the population to its pre-project level within several (three to five) generations.
An adverse effect that does not cause such declines or changes is not considered to be significant.

Potential Interactions and Effects

6.7.2.1Construction Phase

During construction, habitat removal and fragmentation will result in displacement of wildlife within the ROW.
Species that can travel easily will likely move to similar habitats elsewhere, if such habitat is available; however,
ultimately, there will be adverse effects on terrestrial wildlife populations within the Project area. These effects will
be non-reversible for the duration of the Project lifetime. During construction activities, temporary and reversible
effects from noise and dust generation may also affect terrestrial wildlife in and around the Project area.

The loss of ponds, wetlands and riparian areas in the Project area will result in habitat loss for species such as
odonates (dragonflies and damselflies), amphibians and turtles, and increased sedimentation from dust generated
by construction may further impact aquatic habitats.

Habitat removal and disturbance due to human activities may result in some wildlife species being no longer
present in the area. Impacts on other mammals are also expected to be mainly related to habitat loss and
fragmentation. Clearing and construction is expected to slightly reduce the available area used by deer and
interrupt local movement to and from adjacent areas of suitable habitat. Project activities may cause changes in
the diversity and relative abundance of local mammal populations, including potential increase in species that are
well-adapted to human presence such as red fox, raccoon and striped skunk. This effect could be exacerbated if
good housekeeping practices are not maintained on site.

6.7.2.2Operation and Maintenance Phase

Potential effects of the operation phase of the Project are anticipated from increased noise and disturbance from
traffic. Local nocturnal species (including bats, moths and certain bird species) may be attracted to and/or
disoriented by changes in ambient lighting. Habitat fragmentation may disrupt natural patterns of wildlife
movement; however, habitat within the Connector Road alignment is already highly fragmented, with patches of
regenerating clear cut, ATV trails, and transmission lines. In addition, at its western end, the Connector Road
parallels a residential subdivision. Wildlife crossing the road may be injured or killed by vehicles, and potential for
wildlife collisions may be compounded as scavengers are attracted to roadkill. However, no designated significant
habitat areas (such as deer wintering areas) have been identified at or in the vicinity of the Road corridor and no
unique habitat features will be left on either side of the corridor that could potentially facilitate wildlife movement
across the corridor.

Mitigation Measures

During Construction:

TV184002 | August 2019 Page 135

. wood.




Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

e  Reduce Project footprint and temporary work areas to the extent possible.
e C(Clearing and grubbing should be restricted to areas necessary to carry out the Project.
e  Dust prevention and abatement measures shall be implemented.

e Workers will be instructed to maintain good housekeeping practices and not leave any food items and
garbage at the Project site in order to avoid attracting omnivorous predators which may disturb or cause
direct mortality or injury to wildlife (including birds).

e All construction equipment should have appropriate noise-muffling equipment installed and in good
working order in order to minimize noise disturbance. The duration of noise disturbance should be
minimized. Lighting should be restricted to areas where it is necessary.

e To minimize interference of nesting activities from noise and human presence, workers will be
encouraged to refrain from entering surrounding undisturbed habitat areas where no work is done, as
those areas likely hold the largest number of birds.

During Operation:

e  Restrict speed limits.
e  Prompt removal of roadkill to reduce potential for mortality of scavengers
e Implement TIR's Integrated Roadside Vegetation Management Manual (NSDTPW, no date).

e To mitigate the potential adverse effects related to habitat fragmentation, an under path (tunnel) will be
constructed where the Connector Road crosses Old Holland Road. The structure will be sufficiently large
to function as crossing for large wildlife (e.g., deer). In addition, the culverts to be installed at the
watercourse crossings are expected to function as crossing points for smaller wildlife. Specific culvert
designs that facilitate wildlife crossings will be considered depending on the predicted design flows for
each water crossing.

e Ifrequired, monitor loss of wildlife and consider construction of a wildlife fencing in conjunction with the
planned wildlife crossing.

Residual Effects and Determination of Significance

Table 6.7.1 provides a summary of recommended mitigation measures and residual environmental effects after
successful implementation of the above mitigation measures.

With the successful implementation of the mitigation measures described above, Project activities related to
construction, operation and maintenance of Project components are not likely to result in significant adverse
residual effects on terrestrial fauna, including priority species.
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Project-Environment
Interaction

Table 6.7.1

Potential
Positive
(P) or
Adverse
(R)
Effect

Mitigation

Residual Effects - Wildlife (Including Priority Species)

Significance Criteria for Residual Environmental Effects

Geographic Extent

(R=reversible,

NR

Non-reversible)

Economic Context

Significance**

Construction
Loss of habitat for A e Minimize Project footprint. Low Limited to ROW Permanent loss NR. Similar habitat for Minor,
terrestrial wildlife. e Use existing access routes to (about 50.75 priority species in not
the ROW when possible. ha). the region. Area significant
is affected by
past/adjacent
human activity.
Disturbance of A e Implementation of EPP. Low Limited to Construction R Nearby areas are Minimal,
terrestrial fauna due to e Adherence to applicable Project footprint phase; already subject to not
construction activities guidelines for noise. and a 200 m frequent disturbance by significant
(noise, dust . buffer (noise). human activities.
generation).
Operation
Disturbance of A e Implementation of EPP. Low Limited to Operations R Nearby areas are Minimal,
terrestrial fauna due to Project phase; already subject to not
increased human footprint. frequent. disturbance by significant
presence. human activities.
Loss or degradation of A e Implementation of EPP. Low Wetlands, Operations R Similar habitat Minimal,
habitat for aquatic / o Adherence to TIR Salt watercourses phase; on- and priority not
wetland priority Management Plan. within ROW. going. species in the significant
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Significance Criteria for Residual Environmental Effects

Potential

b~ g - b
Positive g 5 5 g

Project-Environment (P) or X ;@ 1 &

5 ‘ M. o o w 2 S ° 8
Interaction Adverse itigation R 2 9 -0 &
£ n c Y c
(A) 2 o 5 - € =)
2 3 o a

Effect ) v Z 5 2

° T 2 o

I U] € Z g

species due to e Measures outlined in Section region. Area is

maintenance activities 6.4.3 (surface water) and 6.6.3 affected by
(wetlands) past/adjacent

human activity.

Increased lighting A e Minimizing use of road Low Project e Operations R Nearby areas are Minor,

attracting and/or lighting to the greatest extent footprint. phase; on- already subject to not

disorienting nocturnal possible. going. disturbance by significant
wildlife. human activities.

Habitat fragmentation A e Construct and maintain under | Low Local e Operation R No unique Minimal,
path (tunnel) sufficiently large phase; / on- habitat features not
to function as wildlife going on either side of | significant
crossing for larger wildlife Road corridor;

(e.g., deer). landscape

e Ensure culverts at water already heavily
crossings are sufficiently large disturbed and
to function as wildlife fragmented
crossing for smaller wildlife.
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Significance Criteria for Residual Environmental Effects

Potential - & i) %
" t £ 2 - 0% k
Positive @ (7] = o P 8
Project-Environment (P) or X = g 9 '8 1 &
. Mitigation " o = > o U
Interaction Adverse 9 Y e 2 9 Q3T o &
< = pog 8 c Y c
(A) & S g § - o
Effect & = o 2 &5 9 n
[e] = T = & S
9 3 z £ S35 8
Increased wildlife A e Appropriate speed limits on Low Project e Operations R Nearby areas are Minor,
mortality due to traffic Connector Road. footprint. phase; already subject to not
collisions e Maintenance of shoulder and frequent. disturbance, significant
backslopes. including traffic.
e Prompt removal of roadkill
will reduce potential for
mortality of scavengers.
Increased numbers of A e Implementation of EPP; Low Project footprint | ¢ Operations R Nearby areas are Minimal,
human-adapted proper housekeeping and adjacent phase; on- already subject to not
species competing practices. habitat. going. disturbance by significant
with native species. human activities.

Notes:

* For definition of levels of magnitude (high, moderate, low, nil, unknown) refer to Section 4.0

*k For definition of levels of significance (major, medium, minor, minimal) refer to Section 4.0
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6.8 Avifauna

A significant adverse effect on avifauna (birds) would be one which results in contravention of MBCA, SARA or
NSESA provisions, or for non-SARA or non-NSESA listed priority species, a decline in abundance and/or a change
in distribution beyond which natural recruitment (reproduction and immigration from unaffected areas) would not
return the population to its pre-Project level within several (three to five) generations.

6.8.2.1 Construction Phase

The main impact on migratory birds and raptors, including priority species, will be the loss of nesting and foraging
habitat. Further, vegetation clearing and grubbing activities may cause destruction of nests and nestlings or eggs
if conducted during the breeding season. According to Environment and Climate Change Canada’s general
avoidance information for migratory birds, the Project site is located in breeding zone C3 and in this zone, the
regional nesting period during which most migratory birds covered under the MBCA breed extends from mid-
April to the end of August (ECCC, 2018c), although it is recognized that some avian species nest outside of this
period, including corvids, owls, crossbills and waxwings. According to the Maritimes Breeding Bird Atlas (MBBA;
Bird Studies Canada, 2018) and field surveys conducted at the site, breeding evidence has been observed for
several species within the ROW, including 33 priority species (Section 5.2.4). Up to 50.75 ha of terrestrial bird
habitat may be removed; habitat within the ROW consists mostly of coniferous and mixed forest of varying ages.

In addition to habitat loss, disturbance due to construction activities may have deleterious effects on animals in
and near the Project area. Anthropogenic noise can interfere with normal avian behaviour such as feeding,
migrating, and breeding. Nesting birds may be startled from their nests, resulting in decreased productivity due
to increased predation of young, and to adult birds altering foraging behaviour (Beale, 2007); as well, birds may
leave the Project area and be forced to move to less favourable nesting sites (Larkin, 1996). There are few studies
defining an effective distance due to noise disturbance; field studies have shown effects up to 200 m from the
edge of area of disturbance. The distance of effect is related to noise volume, frequency/duration, and quality.
Negative effects from noise vary from species to species because of interspecies differences in both hearing
abilities and in behavioural and physiological responses to stimuli. In addition to interspecies differences, there is
considerable intraspecies variation in vulnerability to effects of noise, for example in different times of year (i.e,,
different stages of the breeding cycle) and different life stages (Blumstein et al, 2005). The effects of noise on the
site due to construction are expected to be temporary and short-term; there will be a long-term but lower
magnitude increase in ambient noise due to traffic.

6.8.2.2Operations and Maintenance Phase

Increased human presence associated with the operation phase is expected to result in an increase in populations
of species that are adapted to human environments, including European Starlings, American Robins, Common
Grackles and Rock Pigeons; these species may compete with native woodland and forest edge birds.

Roadways are a source of anthropogenic noise and light, and as such, their presence disproportionately effects
species that are not well adapted to human presence (Jacobsen 2005); these species tend to be replaced by species
that are less subject to disturbance, such as those listed above.
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Mitigation Measures

During Construction:

e  Limit Project footprint and temporary work areas to the extent Practical.
e C(Clearing and grubbing should be restricted to areas necessary to carry out the Project.
e  Dust-prevention measures and dust abatement measures shall be implemented.

e Workers will be instructed to maintain good housekeeping practices and not leave any food items and
garbage at the Project site in order to avoid attracting omnivorous predators which may disturb or cause
direct mortality or injury to wildlife (including birds).

e If an Osprey, Bald Eagle or Northern Goshawk nest is found within the forested areas to be cleared, even
outside of the breeding season, a buffer zone must be placed around the nest and clearing can only
occur outside of the buffer zone.

e To minimize interference of nesting activities from noise and human presence, workers will be
encouraged to refrain from entering surrounding undisturbed habitat areas where no work is done, as
those areas likely hold the largest number of birds.

e Should impacts on migratory birds or their nests are detected during construction, further mitigation will
be developed in consultation with NSDLF and ECCC.

During Construction and Operations / Maintenance:

e All construction equipment should have appropriate noise-muffling equipment installed and in good
working order in order to minimize noise disturbance. The duration of noise disturbance should be
minimized. Lighting should be restricted to areas where it is necessary and should be shielded
downwards if practical, to reduce attraction of night-flying birds.

e  Vegetation clearing will be avoided during the nesting season (April 10 to August 31).

Residual Effects and Determination of Significance

Table 6.8.1 provides a summary of recommended mitigation measures and residual environmental effects after
successful implementation of the above mitigation measures. With the successful implementation of the mitigation
measures described above, Project activities related to construction, operation and maintenance of Project
components are not likely to result in significant adverse residual adverse effects on migratory birds and raptors,
including priority species.
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Project-
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Interaction

Construction

Table 6.8.1

Potential
Positive
(P) or
Adverse
(A)
Effect

Mitigation

Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Trunk 2 at Wellington

Residual Effects - Migratory Birds and Raptors (including Priority Species)

Significance Criteria for Residual Environmental Effects

Geographic Extent

Duration/Frequency

Reversibility

(R=reversible

NR

Non-reversible)

Economic Context

Residual Effects,
Significance**

Loss of habitat for
terrestrial wildlife,
including birds.

Minimize Project
footprint.

Use existing access
routes to the ROW
when possible.

Limited to ROW
(about 50.75 ha).

Permanent loss;
occurring once.

NR.

Similar habitat for
priority species in
the region. Area is
affected by
past/adjacent
human activity.

Minor,
not
significant

Fragmentation of
terrestrial habitat in
and around the
Project area.

Minimize Project
footprint.

Low

Project footprint and

adjacent areas of
similar habitat.

Permanent;
occurring once.

NR

Habitats in the
Project footprint
are not unique;
birds able to fly
over road corridor.

Minor,
not
significant

Disturbance of
avifauna due to
construction
activities (noise,
dust generation).

Implementation of
EPP.

Adherence to
applicable
guidelines for
noise.
Environmental
awareness training.

Low

Limited to Project

footprint and a 200 m

buffer (noise).

Construction phase;
frequent.

Nearby areas are
already subject to
disturbance by
human activities.

Minimal,
not
significant
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Significance Criteria for Residual Environmental Effects
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. Adverse v i 229 STV S &
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(®) g 5 25 St e
Effect o B g 22 o528 eV
g S S ag R
v [a] £ ° 2 w O w |
Destruction of A Avoidance of the Low Limited to Project Construction phase; NR Through avoidance Minor,
active migratory breeding bird footprint. occasional. of the breeding not
bird nests during season and bird season, few significant
vegetation clearing. adherence to EPP. active bird nests
Environmental will be
awareness training. encountered.
Operation
Disturbance of A Implementation of | Low Limited to Project Operations phase; R Nearby areas are Minimal,
avifauna due to EPP. footprint. frequent. already subject to not
increased human disturbance by significant
presence. human activities.
Loss or A Implementation of Low Wetlands, Operations phase; R Similar habitat and Minimal,
degradation of EPP. watercourses within occurring once to priority species in not
habitat for Adherence to TIR ROW. frequently. the region. Area is significant
wetland-associated Salt Management affected by
priority bird species Plan. past/adjacent
during Measures outlined human activity.
maintenance in Section 6.4.3
activities. (surface water) and
6.6.3 (wetlands)
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Significance Criteria for Residual Environmental Effects
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Increased lighting A Minimizing use of Low Project footprint. Operations phase; R Nearby areas are Minor,
attracting and/or road lighting to the frequent. already subject to not
disorienting extent possible. disturbance by significant
nocturnal avifauna. human activities.
Increased numbers A Implementation of | Low Project footprint and Operations phase; R Nearby areas are Minimal,
of human-adapted EPP; proper adjacent habitat. occasional. already subject to not
species competing housekeeping disturbance by significant
with native species. practices and human activities.
avoiding activities
that may attract
wildlife.
Increased avian A Appropriate speed Low Project footprint. Operations phase; R Nearby areas are Minor,
mortality due to limits on Connector occasional. already subject to not
traffic collisions Road. disturbance, significant
including traffic.

Notes:

*

*%

For definition of levels of magnitude (high, moderate, low, nil, unknown) refer to Section 4.0

For definition of levels of significance (major, medium, minor, minimal) refer to Section 4.0
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6.9 Land Use

Significance Definition

A significant effect on existing and planned land uses outside of the ROW of the proposed Connector Road is one
that results in a permanent change in current use of land or future opportunities to develop land, or a permanent
loss of existing recreational opportunities.

Potential Interactions and Effects

6.9.2.1 Construction Phase

No direct adverse effects are anticipated on local land uses from construction or operation of the proposed Project,
as the work will remain within the defined ROW

Direct effects to physical VECs (e.g., groundwater, atmospheric environment) may result in indirect adverse effects
on local land use during construction. For example, roadbed preparation involves ground disturbance and use of
equipment which will result in temporary, short-term air emissions and noise. While these have potential to
temporarily affect land use, effects on air quality will be reduced via mitigation measures as described in Section
6.2.3 and, as a result, these emissions will likely not result in significant adverse effects to the air quality within the
vicinity of the LSA.

6.9.2.2 Operation and Maintenance Phase

Indirect effects on local land use may also occur during operation from direct effects to these same physical VECs
potentially affected during construction. For example, vehicular traffic on the highway will increase noise during
the life of the Project as per Section 6.3; however, based on the noise modelling, predicted noise levels at assessed
sensitive receptors are below sound levels identified in the Guidelines for Environmental Noise Measurement and
Assessment (NSE, 1990).

Given domestic wells in the local area, potential Project-related effects on groundwater have the potential to affect
land use. The effects assessment on groundwater determined that any adverse effect on quality and quantity is
not expected to be significant (see Section 6.1).

The active transportation corridor proposed as part of the Project is anticipated to result in direct positive effects
by providing the opportunity for recreational activities that are not currently present in the area.

Mitigation Measures

The potential for disrupting existing ATV use will be mitigated by the construction of an under path at Old Holland
Road. The proposed active transportation corridor is a design feature that augments the positive effects of the
Project on local land uses.

The mitigation measures to minimize adverse effects on physical VECs of groundwater, air quality and noise are
described in the respective VEC sections. As noted, these are pathways for indirect effects on local land use during
Project construction and operation.
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6.9.4 Residual Effects and Determination of Significance

There are no anticipated direct adverse effects on existing and planned land uses in the RSA and LSA. A positive
residual effect is expected due to new recreation opportunities as a direct result of the Project.

Indirect adverse effects on local land use may result from direct effects on the VECs of groundwater, air quality
and noise. As the effect assessments on these VECs determined that no significant adverse effects are expected
from the proposed Project, no resulting significant adverse effects to land use are anticipated.

6.10 Traditional Use of Lands and Resources

6.10.1Threshold for Determination of Significance

A significant adverse effect on traditional use of land and resources is defined as one which results in a detrimental
long-term change in current use of the land and resources for traditional purposes by the Mi'kmaq of Nova Scotia
by the Project.

5.10.2 Potential Interactions and Effects
Key findings of the MEKS (Appendix F) include:

e Review of current status of any claims filed with Crown-Indigenous Relations and Northern Affairs Canada
shows no current claims within the Project Site and Study Area;

e Based on the data documented and analyzed, it was concluded that there is no Mi'kmaq use reported on the
Project Site, or in the immediate vicinity;

e Bass and trout fishing were the most commonly reported activity by informants within the study area (defined
in the MEKS as an area within a 5 km radius around the Connector Road);

e A few informants had described utilizing the Shubenacadie Grand Lake for activities such as canoeing,
swimming, fishing and gathering medicines.

While the 2019 MEKS did not identify Mi'kmaq land or resource use on the Project site or in immediate vicinity,
there is potential interaction with common activities within 5km of the Connector Road. As the Project is not
expected to significantly affect fish, plants or water quality / quantity, no significant effects are predicted on
traditional use of lands and resources.

6.10.3 Mitigation Measures

The MEKS did not identify traditional use of land and resources within the Project RoW or immediate vicinity
(Appendix F). Mitigation measures for fish, plants and water as previously outlined in Section 6 and summarized in
Section 8 will be implemented to minimize any effect within 5km of the Connector Road. As recommended in the
MEKS due to possible minimal effects of the Project, TIR will continue to consult with the Mi'kmaq of Nova Scotia,
including the Assembly of Nova Scotia Mi'kmagq Chiefs, Sipekne'katik, and Millbrook.

6.10.4Residual Effects and Determination of Significance

There are no anticipated significant adverse effects on traditional use of land and resources in the RSA and LSA.
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6.11 Cultural and Archaeological Resources

Threshold for Determination of Significance

A significant adverse effect on cultural and archaeological resources is defined as one which results in a permanent
disturbance or destruction of an archaeological, cultural or heritage resource considered by provincial heritage
regulators or the Mi'kmaqg of Nova Scotia to be of major importance where this effect is not mitigated or
compensated.

Potential Interactions and Effects

Ground disturbing activities associated with construction of this Project could have significant adverse effects on
archaeological resources. If unmitigated, activities such as grubbing, grading, and excavation could result in the
permanent loss of irreplaceable cultural and archaeological resources and the knowledge that can be gained from
them.

As summarized in Section 5.3.5, an ARIA was completed under permit issued by the Province. One area was
considered to exhibit high archaeological potential in the LSA (i.e,, areas situated near the historic alignment of
Old Holland Road). The remainder of the LSA is considered to exhibit low archaeological potential for historic
resources. The entire LSA is considered to have low archaeological potential for Precontact resources.

Mitigation Measures

As cultural and archaeological features are non-renewable resources and any impact is permanent, clearly-defined
mitigative measures are necessary to avoid a significant residual environmental effect. These mitigations include:

e Completion a program of subsurface archaeological testing prior to any disturbance in the immediate area of
the cellar, and within 50 m south of the cellar identified along Old Holland Road as recommended in the ARIA;

e Obtain clearance of the remainder of the study area of any requirement for additional archaeological
investigation ( Note: clearance was received from the Province upon their review of the ARIA in a letter from
Communities, Culture and Heritage dated August 19, 2019);

¢ Implementation of a Contingency Plan (see below); and

e Implementation of training of contractors prior to construction on the Contingency Plan, to ensure that any
suspected discovery is reported to TIR for notification and assessment as per the plan.

6.11.3.1 Contingency Plan

With the exception of the identified historic stone cellar and associated yard area along Old Holland Road, the
ARIA evaluates the risk of encountering archaeological or heritage resources as low. However, the ARIA recognizes
that the potential will always exist to encounter archaeological and heritage resources during future excavation
work associated with the Connector Road construction.

All archaeological and heritage sites located within the study area fall under the jurisdiction of the Special Places
Protection Act, which is administered by Communities, Culture and Heritage (CCH) and the Nova Scotia Museum.
Therefore, in accordance with Section 5.2 of the Generic EPP, the following Contingency Plan will be followed:

o If a potential archaeological or heritage resource is encountered during construction, all work shall be stopped
immediately.

TV184002 | August 2019 Page 147

. wood.



Environmental Assessment
Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and
Trunk 2 at Wellington

e Construction crews will flag off the area of concern, prevent public entry, and not attempt to move or remove
any artifacts unless the integrity of those artifacts is threatened.

e The Site Manager will contact the Project Archaeologist who will conduct an initial investigation and, if
necessary, report the findings to the relevant authorities and collaborate with those authorities regarding the
management of the discovered resources.

e The Project Archaeologist will, at a minimum, contact the Curator of Archaeology, Nova Scotia Museum (NSM)
and the Coordinator of Special Places (Sean Weseloh McKeane: 902-424-6475) at CCH.

e If the potential archaeological resource(s) is/are suspected to be of Mi'kmaw origin, the Project Archaeologist
will also be required to contact KMKNO.

e The Qualified Archaeologist will develop and deliver a training workshop to construction crews for the project.
Qualified Archaeologists from KMKNO will be encouraged to help deliver that session. The training is necessary
to educate staff in recognizing potential artifacts during excavation work and to explain the proper steps to
be taken for notification and protection of such artifacts.

e Should human remains be encountered, work shall immediately stop, and the Police and Nova Scotia Museum
shall be notified.

Residual Effects and Determination of Significance

Given the mitigative measures above including contingency planning, no significant adverse residual
environmental effects on cultural and archaeological resources are anticipated.

The effect on cultural and archaeological resources in the Project area caused by construction, operation and
maintenance of the Connector Road is not expected to be significant.

6.12 Accidents and Unplanned Events

Plausible accidents and unplanned events that may occur during highway construction and operation and that
have the potential to adversely impact environmental components include:

e Spills;

e  Erosion and Sediment Control Failures;
e  Fire; and

e  Vehicular Collisions.

Table 6.12.1 provides an overview of the VECs which are of primary concern for the listed scenarios. Each scenario
is briefly discussed in the following subsections.
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Table 6.12.1 VECs and Unplanned Events and Accidents
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6.12.1Spills of Chemicals and Petroleum, Oils or Lubricants (POLs)

Accidental spills of POLs and other chemical substances during the construction and operation phases of the
Project have the potential to contaminate air quality, soil, sediment, surface water, and groundwater. The potential
contaminants resulting from a spill may also adversely affect vegetation, wildlife, and wetlands and could result in
contaminants in nearby water wells.

According to Federal and Provincial acts and regulations, the responsibility for spill prevention and mitigation rests
on the owner or controller of products or materials that may be spilled. TIR's Spill Contingency Plan is outlined in
the Generic EPP (Section 5.1 and Appendix F of the EPP). Here, spills are defined under federal and provincial acts
as, but not limited to:

° Spills from containers including drums and tanks;
e  Spills from breaks in hydraulic or transfer hoses or piping; and

e Spills resulting from traffic accidents and firefighting.

During construction, the Contractor is responsible for reducing the likelihood of spills by implementing effective
spill prevention measures including the careful handling and proper storage of the products in use. Referring to
TIR's EPP, and in accordance with the regulations, the Contractor is accountable to prevent, eliminate or remediate
an adverse effect resulting from a spill and report the spill to the Project Engineer and other applicable
organizations as requested in NSE and DFO approvals, authorizations, terms and conditions, and letter of advice.
Applicable generic notification and containment procedures and subsequent clean-up and restoration measures
are specified in TIR's EPP (NSTIR, 2007, Appendix F of the EPP) and will be detailed, if required, in supplementary
Project-specific EPP information.
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During highway operation, spills may occur as a result of a vehicle accident. Should a vehicle transporting larger
amounts of hazardous good/waste (e.g., tanker truck) be involved in an accident, adverse effects on could result
on receiving watercourses and wetlands at and downstream of the accident site, with adverse effects primarily on
water quality, fish, and wildlife. Any such spill, however, is an unlikely event. Should it occur, local and provincial
emergency response services and procedures would be initiated.

The risk of failure of ESC measures is heightened during spring runoff and extreme or prolonged rainfall events.
Failure of ESC measures may cause the discharge to surface waterbodies of runoff with elevated levels of total
suspended solids, potentially causing adverse effects on fish and fish habitat, particularly should it enter fish
spawning habitat.

The failure of ESC measures will be mitigated according to TIR's Generic EPP, which specifically addresses this
unplanned event (EPP Section 5.5). The Contractor is responsible for providing an outline of an appropriate
contingency plan to the Project Engineer and TIR's Environmental Services Section. The contingency plan will
address extreme or prolonged rainfall events and the failure of ESC measures, particularly those in proximity to
watercourses. Crucial components of the plan are stipulated to include the following (NSTIR, 2007, Section 5.5):

e  Staff training (e.g., tailgate safety and environmental meetings to inform staff of potential problems and
hazards; including a list of personnel with TIR Green Card);

e  Storm alertness, outlining conditions for work stoppages, pre-storm staff meetings, inspection of all ESC
measures, preventative maintenance of ESC measures, cover applied to highly erodible surfaces, clean-
out of settlement ponds and check dams, and proactive measures that the Contractor will implement to
ensure critical ESC measures near or in watercourses will withstand storm runoff, seasonal impacts, and
wind;

e Confirmed availability of equipment and operators that can be mobilized on short notice to create/repair
berms, dams, diversion ditches, catchment ponds, and turbidity curtains;

e Stockpiles of ESC materials, including quantities and locations for strategic placements) such as:

e  Straw/hay bales, compost, and/or bark (to be used as mulch/cover material);

o ESC blankets/matting and staples (or tarps/plastic sheeting);

o Sandbags, clear stone;

o Water pumps, hoses and fuel (fuel to be stored in a safe location); and
o Turbidity curtains.

e Typical approaches for temporary control of water flow and erosion until new ESC measures can be
implemented (e.g., excavation of cross ditches to divert runoff away from surface water bodies and into
catchment ponds or vegetated areas, excavation of temporary water storage areas, berm construction,
bank stabilization, and deployment of backup turbidity curtains). Approaches will vary depending on
season, and the Contractor will indicate approaches for (a) summer, low flow periods; (b) spring-fall, high
flow periods; and (c) frozen ground, high-flow periods;

° Standard protocols for notification of ESC failure to the Project Engineer, TIR, and NSE/DFO inspectors;
and

e Incident and ‘Near Miss' reporting to the Project Engineer and TIR's Environmental Services Section to
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provide documentation of ESC failure (a Near Miss Report details failures that did not result in the
loss/release of sediment; the intention is to identify the cause and help prevent future occurrences).

Fires

Accidental fires during Project construction and operation activities have the potential to occur. Project
construction and operation activities that may accidentally cause a fire include:

e  Equipment or hot exhaust;

° Refuelling;

e Brush burning;

e  Careless smoking near construction/work areas; and

e Vehicle accidents.

Accidental fires may have serious adverse effects on sensitive receptors through habitat loss, mortality to wildlife
and vegetation, atmospheric emissions, and damage or loss of property or heritage/archaeological resources.
There is potential for chemicals in runoff during firefighting to adversely affect surface water and fish and fish
habitat.

In the unlikely event of a fire, local and provincial emergency response services and procedures would be initiated.
Mitigation measures and contingency plans for fire prevention and related spill containment and clean up
procedures are to be addressed in the Contractor’'s EPP as specified in the Generic EPP (NSTIR, 2007).

Vehicular Collisions

During the construction phase of the Project, standard essential barriers and signage will be erected to minimize
the potential for vehicular collision.

The Connector Road will be designed to TIR's standards and designated speed limits will optimize the safety of
drivers and passengers. The proposed new Connector Road would create an alternative route between Highway
102 and the Fall River/Wellington area. It is expected that this would significantly reduce volumes through Trunk
2/Exit 5, thus contributing to overall road safety.

Potential adverse effects of vehicular collisions on environmental components are addressed through subsections
of spills and fires.

Significance of Effects

Unplanned events and accidents related to road construction and operation are considered by TIR's Generic EPP.
The EPP prescribes responsibilities for contingencies including notification and containment procedures and
subsequent clean-up and restoration measures. It also stipulates the Contractor's responsibility to develop and
implement a Contractor’'s Contingency Plan. The proposed Connector Road is being designed and will be operated
to TIR's standards. The discussed construction and operation related unplanned events and accidents are rare
occurrences. Together with the prescribed contingency planning, significant adverse effects are unlikely to occur.
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6.13 Effects of the Environment on the Project

Potential effects of the environment on the condition and function of the Project could result from severe weather
and/or climate change.

Severe Weather

The main concern during construction relates to severe precipitation events and the potential for soil erosion and
the release of a large quantity of runoff with elevated TSS to receiving watercourses, and subsequent adverse
effects on fish and fish habitat. Proper installation, monitoring and maintenance of ESC measures to avoid adverse
effects is therefore essential.

Extreme cold temperatures, as well as freezing rain, hail, ice and snow, are also a concern as they could delay
construction activities and could require additional mitigation measures. Prolonged, dry and warm weather is
unlikely to impact the construction schedule but could cause increased dust emissions and could require intensified
dust management.

Severe precipitation events are also the prime concern during Corridor Road operation. TIR highways are designed
to effectively and quickly transport water away from the road surface in order to minimize the risk of hydroplaning.
The watercourse crossings and the water collection ditches alongside the highway will be designed to manage
severe storm events, divert water away from the roadway, and avoid any flooding (see Section 6.13.2 on Climate
Change below). Extreme rainfall, therefore, is unlikely to adversely affect highway operation. The range of
temperatures in the Project area will be considered in the design phase.

Fog, freezing rain, hail, ice and snow can interfere with the operation of vehicles on the Corridor Road, as it can
cause slippery driving conditions and limit visibility. This will be mitigated through TIR road (winter) maintenance
and web- and media-based advisory services for motorists.

Climate Change

The Guide to Considering Climate Change in Project Development in NS (NSE, 2011b) identifies potential issues
and provincial expectations for planning and design of new projects. A generally-accepted prediction is that the
number and perhaps severity of extreme weather events will increase.

Consequently, TIR considers climate change in its highway design and associated water management
infrastructure, with focus on the prediction of short-duration high-intensity storms and prospective drainage
flow requirements during the design of drainage and watercourse crossing structures. Sea level rise, another
consequence of climate change, is not expected to affect the Project.

Significance of Effects

Project design will consider the potential effects of the environment on the Project. Climate change and severe
weather will be considered in the Project design, particularly in the engineering of the water management
infrastructure. Environmental management and mitigation measures outlined in the EA will be implemented during
construction together with monitoring of the effectiveness of ESC measures and proper functioning of the water
crossings and conveyance features. Adverse significant effects of the environment on the project are therefore not
likely to occur.
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6.14 Other Undertakings in the Area

A review of other undertakings in the area that may potentially act in combination with the environmental effects
of the proposed Project is required under the Environmental Assessment Regulations. Other undertakings in the
area may include existing, approved or under construction land uses or other developments. These other
undertakings in the area are described below in context of their potential to act in combination with the
environmental effects of the proposed Project.

As described in Section 5.3.3, existing land uses in the local area include residential with some commercial near
Fletcher Lake and industrial near Aerotech Business Park. There is an undisturbed forested area between these
existing developed areas that is zoned for residential under the Halifax Municipal Planning Strategy. The existing
road network and utility corridors define and constrain these existing land uses.

It is anticipated that additional residential, commercial and industrial land development will occur over time due
to existing demand based on location and proximity to amenities, as well as existing municipal land zoning. The
proposed Project is expected to increase demand by adding access and decreasing the existing congestion at
Exit 5 of Highway 102. This includes residential development in the undeveloped areas and commercial/industrial
near Highway 102 Exit 5A.

The existing road network and approved or anticipated changes were considered in the traffic study (Griffin, 2014)
as described in Section 5.3.3 and detailed in Appendix G. These include between the Burnside Industrial Park and
the Highway 102 Exit 4C interchange which was approved under the Environmental Assessment Regulations in
June 2018.

There are no other known approved or under construction undertakings in the area that are expected to act in
combination with the environmental effects of the proposed Project.

The potential environmental effects from these other undertakings in the area within context of the proposed
Project could include:
e reduced groundwater quality and quantity from residential, commercial, and industrial land uses and
linear developments (e.g., chemical use, spills and blasting);

° atmospheric emissions from land uses and road network, including dust during construction activities,
and TSP, CO, CO,, NO,, SO, and VOCs emitted as part of equipment and vehicle exhaust, with noise
emissions from construction and operation of existing and future undertakings;

e reduced surface water quality from land uses and linear developments (e.g., sedimentation, spills,
increased stormwater runoff, pollutants in runoff from fertilizers), which could also affect fish and fish
habitat;

e direct loss of flora, habitat alterations from changes in local hydrology, water quality, introduction of
non-native plants, and increased fragmentation of terrestrial environment;

e reduction of wetland habitats through removal, and indirectly through changes to wetland quality and
function, as well as adverse effects from changes to adjacent habitats; and

e direct loss of wildlife and avifauna from collisions with vehicles and indirect effects via habitat alterations
and introduction of non-native species, as well as increased fragmentation of terrestrial habitat.

It is not anticipated that residual adverse effects from the proposed Project will substantially contribute to existing
adverse effects from other undertakings. Other future undertakings are anticipated to implement similar mitigation
measures for environmental protection as those outlined in this document. This will further reduce potential for
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future other undertakings in the area to contribute additional adverse effects.

Overall, it is expected that the construction and operation of the proposed Project will contribute social and
economic benefits as per Section 1.3. The proposed Highway 102 Aerotech Connector Project is anticipated to
provide positive effects through improved safety, reduced congestion and reduced vehicle idling along the local
road network, while effectively managing traffic volumes, reducing travel time and extending the life of existing
roadways and structures.

7.0 Consultation and Engagement Programs

Public, stakeholder and agency consultation is a regulatory requirement for EAs in Nova Scotia. Meaningful
community engagement is also critically important for TIR to gain public acceptance for the proposed Connector
Road.

Engagement of Indigenous communities is a critical element in the regulatory review of all proposed projects
throughout Canada, is a mandatory requirement in the provincial EA process, and is a best practice for project
proponents to understand and address potential issues and concerns. As the proponent for the Connector Road
is TIR, a provincial department, there is also a legal Duty to Consult with the Mi'kmag-Nova Scotia.

As part of planning and designing the Project, TIR has initiated this process and, as a first step commissioned
Membertou — Geomatics Solutions (MGS) to generate a Mi'kmagq Ecological Knowledge Study (MEKS). The MEKS
and its key findings are briefly discussed in Section 6.10 and included with Appendix F. TIR will continue the
consultation with the Mi'kmaq of Nova Scotia throughout the EA approval process and Project implementation
including the Assembly of Nova Scotia Mi'kmagq Chiefs, Sipekne'katik, and Millbrook..

Consultation and engagement activities completed by TIR are documented in the following subsections. Issues
and concerns raised during consultation and engagement are summarized, with how TIR has and/or will address
them during Project implementation. Further details on consultation and engagement activities are provided in
Appendix [ as referenced herein. A listing of concerns expressed during the consultation and engagement activities
about the adverse effects or the environmental effects of the proposed undertaking and steps taken or proposed
to be taken by the Proponent to address these concerns are identified in the subsections below.

7.1 Public Stakeholder and Agency Consultation
Consultation Activities
TIR conducted a series of community engagement sessions on the proposed Connector Road:

e Public Meeting at the Wellington Fire Hall on Sept. 22, 2014 with over 200 attendees;

e Public open house session at Wellington/Fletcher's Lake Station House on April 17, 2019 with 194
attendees.

For more information on the recent open house, including a summary and photographs, refer to Appendix L.
Concerns Identified and Steps Taken or Proposed

Based on feedback from the public, stakeholders and agencies from TIR consultation, the following key concerns
were identified (Table 7.1.1). The Proponent has taken or proposed to take the identified steps to address these
concerns.
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Table 7.1.1
Key Concerns Identified

Noise from vehicles / noise during
construction

Trunk 2 at Wellington

Summary of Key Community Concerns and Steps to Address

Steps Taken or Proposed

Standard construction practices will be used, night work not
anticipated. Noise from traffic to be mitigated by road setback from
properties, depression of the road below grade or treed buffer.

Increase in traffic

Some traffic patterns will change due to the new connector but not
to a large extent on existing roads. Volumes on Trunk 2 are expected
to remain within the capacity of a road of this type. The greatest
increases of traffic are expected on the connector itself to Highway
102, away from the existing local road network and residences.

Loss of wildlife / no access for wildlife to
Cross connector

To mitigate potential adverse effects on wildlife an under path
(tunnel) will be constructed where the Connector Road crosses Old
Holland Road. The structure will be sufficiently large to function as
crossing for large wildlife (e.g., deer). In addition, the culverts to be
installed at the watercourse crossings are expected to function as
crossing points for smaller wildlife. Specific culvert designs that
facilitate wildlife crossings will be considered depending on the
predicted design flows for each water crossing.

Property value decrease

Without commenting on specific properties — in general with
increased access to major highways, and improved infrastructure,
property values in the surrounding area have increased around
similar projects constructed in the past.

Potential changes to water quality and
flow from wells

Pre-construction monitoring of local wells will occur to provide
background data for use post construction should any issues arise.
Proper environmental practices will be followed during construction
to minimize the impact to groundwater users.

There will be a highway in our backyard

The corridor for the road acquired for this project is larger than the
standard connector ROW to provide additional offset from property
and is in line with other recent connector projects.

Position of roundabout will

property

impact

The roundabout will be constructed on property owned by the
department.

Traffic isn't an issue in Wellington - the
connector is not needed

Trunk 2 and Highway 118 have existing capacity issues, future
development in Fall River and Wellington will add to these issues
unless alternative access is provided. This connector is an alternative
access to Wellington to avoid the congestion issues on Highway 118
and Trunk 2.

Possible damage to septic tanks from
blasting

Pre-blast surveys and proper blasting practices will be followed by
the contractor to avoid damaging properties.
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Key Concerns Identified Steps Taken or Proposed

Wetland running through property — will | Proper drainage will be constructed with the highway; however, this
construction cause flooding? is not expected to solve existing issues.

Snow removal issues Issues with snow removal on the roads proposed are not
anticipated, standard snow clearing practices will be followed.

Loss of walking trails There may be some loss of trail under the road footprint, but a
structure is being provided for Old Holland Rd to support efforts by
trail groups to upgrade and formalize a trail system in this area

Loss of access to ATV trails A tunnel will be constructed to maintain the route of Old Holland
Road. This would accommodate a variety of trail users, including
potentially ATVs.

Increase in speed — issues getting out of | Speeds are not anticipated to increase, the addition of a roundabout
driveway along Trunk 2 on Trunk 2 will decrease speeds within its vicinity.

Construction would affect business at | The majority of the connector construction will occur ‘off-line’
Grand Lake Hall without impact to existing roadways. The construction of the
roundabout on Trunk 2 will likely have some short-term impact on
traffic during its construction, although efforts will be made to
minimize this. In the long term, the connector will provide easier
access to the community and Grand Lake Hall from Highway 102 as
well as provide additional capacity for development and growth.

7.2 Consultation with the Mi’kmaq of Nova Scotia

As part of planning and designing the Project, TIR has initiated consultation with the Mi'kmaq of Nova Scotia. To
identify potential issues and concerns, TIR commissioned Membertou — Geomatics Solutions (MGS) to generate a
Mi'kmagq Ecological Knowledge Study (MEKS). The MEKS was completed in July 2019 and is presented in Appendix
F.

The MEKS did not identify Mi'kmaq land or resource use on the Project site or in immediate vicinity. Conclusions
of the MEKS with respect to potential Project-related adverse impacts are presented in Section 6.10. As
recommended in the MEKS, due to possible minimal effects of the Project, TIR will continue to consult with the
Mi‘kmaq of Nova Scotia, including the Assembly of Nova Scotia Mi'kmaq Chiefs, Sipekne'katik, and Millbrook and
is committed to:

e Maintaining ongoing dialog; and
e Reflecting traditional use activities of the Mi'kmaq in the overall environmental planning for the Project.

TIR is planning on continuing the consultation with the Mi'kmaq of Nova Scotia throughout the EA approval
process and Project implementation. TIR is also committed to implementing comprehensive mitigation measures
relevant to the use of land and resources, e.g., mitigation measures related to fish and fish habitat, vegetation and
water. These measures are summarized in Section 8.
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8.0 Monitoring, Follow-Up, Mitigation

The Project implementation will include comprehensive monitoring programs. These are presented in Table 8.1.1.
The monitoring programs are the responsibility of TIR and will be integrated into the contractual arrangements
with the contractors and site workers. The principle components and objectives of these programs are documented
in TIR's EPP Section 4.0. They will be detailed and adjusted to the Connector Road Project through a Project-specific
EPP and Monitoring Plan, where required. The Project-specific EPP and Monitoring Plan will also integrate any EA
Condition of Approval and all mitigation and monitoring requirements that may be formulated as part of
regulatory approvals following the EA process.

The objectives of the monitoring programs are to:
e  Assist in verifying effects predictions of the EA;

e Confirm effectiveness of the mitigation measures proposed in the EA;

o  Determine the need for new mitigation strategies as required to address unanticipated adverse effects
and/or ineffective mitigation;

e Ensure proper implementation of the mitigation measures outlined in the EA; and
e Ensure compliance with regulatory permits, approvals, and requirements.

Environmental management features for the Project include monitoring and maintenance programs such as
Environmental Effects Monitoring (EEM) and Environmental Compliance Monitoring (ECM). EEM is carried out to
assess the accuracy of predictions and the effectiveness of proposed mitigation measures. Regulatory ECM may
be carried out as surveillance by regulatory authorities while self-regulatory ECM will be carried out by TIR to
monitor their own activities against internal and external environmental standards.

Table 7.2.1 Summary of Mitigation and Monitoring Commitments
Proposed Mitigation Proposed Monitoring
Groundwater e A detailed pre-construction inventory of e Standardized water well survey of

water wells within 500 m of the highway water wells within 500m of the
centreline. Pre and post-blast well surveys if road centre line. Survey to
blasting is required within this buffer zone. encompass analysis for potable

e Implementation of EPP measures and water parameters including
adherence to federal and provincial general chemistry, metals, and
regulations. bacteria (faecal and total

e Implementation of an NSE approved ARD coliforms) in accordance with
Management Plan. NSE guidelines for sampling

e Implementation, inspection, and domestic wells.
maintenance of ESC measures as outlined in | e  Post-construction well water
guidance documents and/or permit monitoring if required
approvals. (dependent on results of initial

well survey).
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Proposed Mitigation

Proposed Monitoring
Results will be subsequently
entered into the provincial Water
Quality Monitoring Program
(WQMP) database.

Groundwater baseline and post-
construction monitoring in
accordance with requirements of
ARD Management Plan.

Air Quality and
Noise

Contractor is encouraged to establish non-
idling policies for all construction
equipment and trucks to improve local air
quality and reduce GHG emissions as
outlined in TIR's EPP.

Application of water during dusty
conditions.

Limit dust generating activities when high
winds are present.

Monitoring of Contractor-
controlled equipment used
during construction to ensure it
is in good operating order
Visual dust monitoring by the
Contractor and Project Engineer.
Dust monitoring according to
NSE guidelines (High Volume
TSP sampling) may be carried
out in response to complaints
received during construction.

If required, noise monitoring at
receptor location(s) will be
conducted in response to
complaints.

Surface Water,
Aquatic
Environment

Implementation of EPP measures and
adherence to federal and provincial
regulations.

Implementation of an NSE approved ARD
Management Plan.

Implementation, inspection, and
maintenance of ESC measures as outlined in
guidance documents and/or permit
approvals.

Acquisition of NSE Water Approval and DFO
Fisheries Act authorization.

Proper sizing and installation of culverts by
a certified watercourse alteration installer.
Blasting conducted in accordance with the
Guidelines for the use of Explosives in or
Near Canadian Fisheries Waters (Wright and
Hopky, 1998) and relevant federal and
provincial guidelines.

Monitoring surface water
environments during
construction to ensure adequate
EPP measures and permitting
requirements are being
implemented.

If required, post-construction fish
habitat monitoring within and
downstream of the Project
footprint as per Project-specific
DFO and/or NSE requirements
(e.g., monitoring of successful
implementation of mitigation
and offset measures pursuant to
the Fisheries Act.)

Surface water baseline and post-
construction monitoring in
accordance with requirements of
ARD Management Plan.
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Proposed Mitigation
Proper use and storage of chemicals and
POLs as well as training in spill response and
access to emergency response kits.
Adherence to TIR Salt Management Plan

Proposed Monitoring

Flora and
Terrestrial Habitat
(including Priority
Flora Species)

Minimize Project footprint and lay-down
areas.

Implement EPP provisions for clearing,
grubbing, and blasting.

Temporarily disturbed surfaces re-
habilitated as soon as practical.

Re-vegetate or seal disturbed surfaces as
soon as practical.

Implementation, inspection, and
maintenance of ESC measures as outlined in
guidance documents and/or permit
approvals.

Implement dust abatement measures and
sediment control measures as outlined in
EPP.

Use of mechanical cutting to regulate
vegetation growth; use herbicides only
when necessary and apply according to NSE
regulations.

Implement measures outlined in a Project-
specific EPP, including provisions for
mitigating winter salting in potential habitat
areas.

Follow TIR's Integrated Roadside Vegetation
Management Plan.

Follow TIR’s Salt Management Plan.
Environmental awareness training.

Implement a program of
identification, monitoring (EEM)
and removal of noxious weeds.
Monitoring of EPP
implementation, and success of
rehabilitation measures.

Wetlands

Avoid wetlands during Project design and
layout where practical.

Limit work in and near wetlands.

Wetlands subjected to partial or total
infilling will undergo wetland functional
assessments.

Development of a wetland compensation
plan (including appropriate compensation
of function) in conjunction with the wetland
alteration approval.

Monitoring in accordance with
Conditions of Approval that may
be formulated as part of the NSE
Water Approvals for Project-
related wetland alterations and
required wetland compensation
work.

Monitor vegetation development
in constructed, rehabilitated or
enhanced wetlands and remove
noxious weeds, if required.
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Proposed Mitigation Proposed Monitoring

e Stream crossing constructed using
sufficiently sized culverts.

e Implementation of sufficiently sized
drainage structures. (not sure what this
means, in TIR terms a structure is a bridge
or culvert larger than 3 m diameter or
width)

e Runoff from roads directed away from
wetlands where practical.

e Monitor efficacy of ESC measures.

e Construction and transportation equipment
to be cleaned of vegetation and soil
residues before entering the Project site.

e Use of mechanical cutting to regulate
vegetation growth, use herbicides if only
necessary and apply according to NSE

regulations.
e Follow TIR's Salt Management Plan.
Wildlife (including | ¢  Minimize Project footprint. e Consideration of monitoring of
Priority Species) e Use existing access routes to the ROW when wildlife movements (camera)
possible. through the under path at Old
e Implementation of EPP; proper Holland Road is recommended
housekeeping practices and avoiding to extend insight into
activities that may attract wildlife. effectiveness of crossing
e Adherence to applicable guidelines for structures for wildlife.
noise.

e Adherence to TIR Salt Management Plan.

e Appropriate speed limits set on the
Connector Road.

e Implementation of mitigation measures
outlined for both surface water and

wetlands.
Migratory Birds e Minimize Project footprint. ¢ No specific monitoring is
and Raptors e Use existing access routes to the ROW when recommended.
(including Priority possible.
Species) e Implementation of EPP; proper

housekeeping practices and avoiding
activities that may attract wildlife.

e Adherence to applicable guidelines for
noise.

e Avoidance of the breeding bird season and
adherence to EPP.

TV184002 | August 2019 Page 160

.e wood.



Environmental Assessment

Connector Road Between Highway 102 Aerotech Interchange (Exit 5A) and

Proposed Mitigation

Trunk 2 at Wellington

Proposed Monitoring

Adherence to TIR Salt Management Plan.
Implementation of mitigative measures
outlined for both surface water and
wetlands.

Minimize use of lighting to the greatest
extent as possible.

Appropriate speed limits set on the
Connector Road.

Environmental awareness training.

Land Use and
Traditional Use of
Lands and
Resources

Implementation of Project-specific EPP.
Construction and maintenance of a multi-
use under path at Old Holland Road.
Adherence to applicable guidelines for
noise.

Adherence to TIR Salt Management Plan.
Continuation of consultation
throughout the implementation phase
of the Project with the Mi'kmaq of Nova
Scotia, including the Assembly of Nova
Scotia Mi'kmaq Chiefs, Sipekne'katik,
and Millbrook.

Continuation of communication with
the local community pertaining to
Project implementation and
construction.

See monitoring for Groundwater,
Air Quality, Noise, all other
natural environment VECs, and
Cultural/Archaeological
Resources

Cultural/Archaeol
ogical Resources

Subsurface archaeological testing (shovel
testing) prior to any ground disturbance in
the immediate area of the cellar, and within
50 m south of the cellar identified along Old
Holland Road as recommended in the ARIA.
(It is of note that clearance of the remainder
of the study area of any requirement for
additional archaeological investigation was
obtained from NS Communities, Cultures &
Heritage [NSCCH] — NSCCH letter of 19t
August 2019 pertaining to Permit Report
A2018NS0051).

Implementation of EPP.

Implementation of Archaeology
Contingency Plan.

Additional archaeological
assessment and survey in the
event that surface disturbance
(earthworks) are planned outside
of the study area covered by the
ARIA.
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Proposed Mitigation Proposed Monitoring

e Provision of cultural awareness training and
Archaeology Contingency Plan.

9.0 Summary of Residual Effects and Conclusion

The potential adverse effects of the proposed Connector Road on biophysical and socioeconomic environmental
components were assessed. The assessment considered all works and activities associated with the construction
and operation phases of the Project. The assessment included regular Project-environment interactions as well as
potential effects of unplanned events and accidents. Subsequently, mitigation and environmental management
measures were developed to avoid and/or minimize adverse effects. Upon the successful implementation of these
measures, no significant adverse residual environmental effects are likely to occur as a result of the highway
construction and operation.

The assessment also looked at the potential effects that environmental conditions (severe weather, climate change)
could have on the Project as well as potential effects that may arise from the realization of other projects in the
Regional Study Area. The assessment concluded that together with environmental management and mitigation
measures no significant environmental effects are likely to occur.

Positive effects are expected as a result of the Connector Road link creating an alternative route between Highway
102 and the Fall River/Wellington area. It is expected that this would significantly reduce volumes through Trunk
2/Exit 5 and that the upgrading of Trunk 2 to a 5-lane cross section would not be required.

Investing in the new construction of the Highway 102 Aerotech Connector Road Project is anticipated to yield
broad public benefits and contribute to long-term growth and prosperity of the area and the central section of the
province. The benefits include improving safety, reducing congestion and vehicle idling along the local road
network, effectively managing traffic volume, reducing travel time and extending the life of existing roadways and
structures.
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