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Chapter 1

Introduction

1.1
Project Overview
Springhill Riverhurst Wind Power Ltd. (SRWPL) is proposing to develop 66 wind turbines on Higgins
and Stevens mountains in Cumberland and Colchester Counties, Nova Scotia. The project area is located
within the Cobequid Mountains; it is west of the communities of Wentworth Station and Folly Lake and
south of Westchester Station as indicated on Figure 1.1.
There are three existing turbines on the Higgins Mountain. These were installed in late 2006 by SRWPL
after approvals and permits. This project underwent a provincial environmental impact assessment and
received an approval (Appendix A) from the Nova Scotia Minister of Environment and Labour in
accordance with the Environmental Assessment Regulations. SRWPL owns the 3.6 megawatts (MW)
power purchase agreement with Nova Scotia Power Inc. (NSPI) that will continue until 2026. These three
existing turbines supply renewable energy to Nova Scotians via the NSPI grid. SRWPL also owns the
power purchase agreement for two existing turbines near Rodney, where a smaller expansion of up to six
turbines is proposed.
It is anticipated that the turbines will collectively generate approximately 100MW of electricity. This
electricity would be sold to NSPI to increase the supply of renewable energy available to Nova Scotians
via the NSPI grid; SRWPL, however, must be successful in a competitive bidding process. NSPI released
their Request for Proposals (RFP) in March 2007 for up to 130MW in renewable energy. Responses to
the RFP are due on August 31, 2007. The RFP was aimed at both large and small developers for various
types of renewable energy, including wind, biomass and hydro. According to the NSPI website, up to
30MW of the 130MW is available for small developers.
The results of the NSPI bid are expected in November 2007. If SRWPL is awarded the rights to a power
purchase agreement with NSPI, an expansion of the existing wind farm will be constructed at the Higgins
Mountain area by late 2009. The extent of expansion will depend upon the results of the competitive
bidding process; that is, NSPI may award a portion of the 100MW expansion. While this Project
Description presents the maximum proposed expansion, the other two scenarios are briefly outlined for
comparison in Chapter 2. The conceptual plan for turbines and infrastructure for each scenario is shown
on three figures in Appendix B (i.e., Potential NSPI Award Scenarios – 100MW, 50MW, and 32MW).
As part of preparing their bid to NSPI by August 31, 2007, SRWPL has undertaken substantial desktop
review, technical modelling and field work. This background work was initiated to prepare a wind farm
design that incorporates ecological, social, and economical aspects. This Project Description outlines the
work that has been completed to date, as well as proposed future studies that are anticipated as part of the
federal-provincial environmental assessment process. While the wind farm design presented is subject to
change as part of the final design process, the costing presented in the bid to NSPI is based on the
preliminary design as presented herein. As a result, changes are not expected to be substantial.
The objective of this Project Description is two-fold. This document forms a part of the first step in the
ecoENERGY for Renewable Power Program (i.e., a Notice for Project Application) to which SRWPL is
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applying for federal funding. The Project Description also has a regulatory objective, which is to present
the proposed wind farm expansion in sufficient detail to determine the responsible and expert federal
authorities for the federal environmental assessment that will be triggered by federal funding. To meet
these dual objectives, the Project Description has been prepared to meet the requirements of the
Operational Policy Statement entitled “Preparing Project Descriptions under the Canadian Environmental
Assessment Act” (August, 2000). Where there are gaps or uncertainties in the information presented,
these are identified in the text.

1.2
Contact Information
The proponent, Springhill Riverhurst Wind Power Ltd. (SRWPL), is a company established for the
purpose of investing in renewable energy projects. SRWPL also owns the 3.6MW power purchase
agreement for the three existing turbines in Higgins Mountain and for two existing turbines near Rodney,
where a smaller expansion is proposed. They are represented by their renewal energy development
consulting firm, 3G Energy Ltd., a company headquartered in Ottawa, Ontario.
Proponent contact:
Graham Findlay
3G Energy Corp.
Suite 620, 30 Metcalfe Street
Ottawa, Ontario, Canada K1P 5L4
Tel: (613) 233-9463, ext 228
Cell: (613) 769-1300
Email: gfindlay@3g-energy.com
Name of agent acting on behalf of the Proponent:
CBCL Limited
1489 Hollis Street
Halifax, NS, Canada B3J 2R7
Ann Wilkie, VP Environment
Tel: (902) 421-7241
Fax: (902) 423-3839
Email: annw@cbcl.ca

OR

Janis Rod
Tel: (902)431-1077
Fax (902)453-4670
Email: jrod@ns.sympatico.ca

1.3 Regulatory Overview
All levels of government have legislative responsibilities to ensure that the proposed expansion of the
Higgins Mountain Wind Farm occurs in a sustainable and environmentally responsible manner. The
following discusses the potential issues and interests of the three levels of government with respect to the
proposed expansion.
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1.3.1

Federal

Pertinent federal legislation may include the following:
• Canadian Environmental Assessment Act (CEAA);
• Canadian Environmental Protection Act (CEPA);
• Fisheries Act;
• Navigable Waters Protection Act (NWPA);
• Species at Risk Act (SARA);
• Migratory Birds Convention Act; and
• Aeronautics Act.
CEAA establishes the framework and requirements for the federal EA process whereby an assessment is
required before a federal authority:
i) Carries out a process;
ii) Provides financial assistance to enable a process to be carried out;
iii) Sells, leases or otherwise transfers control or administration of land to enable a project to be
undertaken; or
iv) Permits, approves or takes any other action specified in the Law List Regulations for the purposes of
enabling a project to be carried out.
Federal financial assistance is being sought under the ecoENERGY for Renewable Power Program to
enable the expansion of the wind farm at Higgins Mountain. As such, the CEAA is triggered. In addition,
federal approvals may be required from federal authorities. There is neither federal activity nor land
involved in this undertaking.
The type of assessment required varies depending on the complexity, size and the significance of the
potential effects of the proposed works. Under CEAA, the Comprehensive Study List Regulations
prescribe those projects and classes of projects for which a comprehensive study is required. Based on
review of the Comprehensive Study List Regulations (specifically, Part II Electrical Generating Stations
and Transmission Lines), it is anticipated that the proposed works would be assessed at the screening
level rather than as a comprehensive study.
The construction of the proposed works is likely to involve the following federal regulatory authorities:
• Natural Resources Canada (NRCan) who is responsible for the ecoENERGY program under which
the proponent is applying for funding;
• Transport Canada (TC) to provide authorization mark and/or light the proposed turbines to address
the requirements of the Aviation Regulations pursuant to the Aeronautics Act, and potentially to
provide authorization under the NWPA for modification of any navigable channel where an existing
access road needs to be upgraded;
• Fisheries and Oceans Canada (DFO) to potentially provide authorization under the Fisheries Act for
the Harmful Alternation, Disruption and Destruction (HADD) of fish habitat where an existing access
road needs to be upgraded at a watercourse crossing;
• Environment Canada (EC) as an expert authority under the CEPA, SARA and the Migratory Birds
Convention Act; and
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•

Canadian Environmental Assessment Agency (the Agency) providing coordination for the federal EA
process under CEAA.

DFO may determine that there are one or more HADDs to fish habitat; if so, an application will be made
to the DFO, as appropriate. Similarly, appropriate application will be made to TC if the department
determines that an authorization is required under the NWPA. The federal authorities will make these
determinations via review of the Project Description and subsequent information, if requested of SRWPL.
The necessary applications to the federal authorities will be submitted as an integral part of the work
associated with the preparation of the environmental assessment should SRWPL be awarded rights to a
power purchase agreement with NSPI.
1.3.2

Provincial

Environmental impact assessment in Nova Scotia is the responsibility of the Department of Environment
and Labour (NSEL) under Environmental Assessment Regulation made pursuant to the Environment Act.
Schedule A of that regulation defines those “undertakings” that may result in a significant environmental
impact and require a Class I assessment. Included is “all electric power generating facilities with a
production rating of two megawatts or more”. The proposed project therefore has to be registered with
the Minister for the “purpose of his determining whether or not the completion of an environmental
impact assessment (provincially) is required”. This requirement was reinforced in October 2005, when
the Department of Environment and Local Government issued additional information requirements for
wind turbines pursuant to Section 5(2) of the Environmental Assessment Regulation of the Environment
Act.
Based on the nature of the proposed Higgins Mountain wind farm expansion, i.e., up to 100MW, it is a
Class I assessment. This provincial assessment process will be coordinated with the federal screening
level assessment as per the CEAA. This Project Description will be distributed to NSEL, as well as
federal authorities, by the Agency, and NSEL will be provided with an opportunity to comment upon the
Project and the harmonized environmental assessment process. Through the provincial environmental
assessment process, other provincial departments have the opportunity to provide input and expertise,
including, but not limited to, the Nova Scotia Department of Natural Resources (NSDNR).
Additional approvals may be required under Part V of the Environment Act and as prescribed in the
Activities Designation Regulations and other applicable pieces of Provincial legislation. These will be
determined in concert with the appropriate departments, such as the NSEL. In addition to meeting the
requirements of Environment Act and its pursuant regulations, SRWPL will be required to attain other
permits and authorizations, including, but not limited to, a Special Moves Permit from Service Nova
Scotia.
1.3.3

Municipal

In May of 2007, the Municipality of the County of Cumberland approved two bylaws (Bylaw 07-002 and
07-003) that amend the Municipal Planning Strategy (MPS) and Land Use Bylaw (LUB) for renewable
energy and wind turbines. These amendments include setback requirements and other specifications,
including signage and turbine finish. In addition, the requirement for development permits for large scale
wind energy projects is specified.
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In terms of set backs, the minimum allowable setback from a large scale wind turbine to an existing
building intended for human occupation on a neighbouring property is the greater of 500m or three times
of the height of the wind turbine. Other set backs are defined, including distance to a public highway.
The proposed wind farm expansion at Higgins Mountain is well within the requirements of the recent
amendments to the MPS and LUB of the Municipality of the County of Cumberland. The proponent will
make appropriate applications as part of the permitting process, including, but not limited to, an approval
to construct and a development permit. These are administrative in nature and the proposed project is
supported by the Municipality of the County of Cumberland (pers. comm.. J. Coughlin, 2007).
The southern 20% of the proposed wind farm expansion is across the county boundary, and therefore, a
portion of the proposed expansion is in the Municipality of the County of Colchester. No specific
requirements currently exist in Colchester at present. Should amendments to their MPS and/or LUB be
approved by Council, it is likely that the requirements would be similar to those in Cumberland. Again,
the proponent will make appropriate municipal applications as part of the permitting process for the
proposed wind farm expansion.

1.4 Consultation
Consultation is an inherent facet of the environmental assessment process. It involves several dimensions
including:
• consultation with those parties and agencies, including all levels of government, who can contribute
ecological and related data to facilitate an understanding of the environment in the vicinity of the
proposed works;
• consultation with local people, including property owners, who may in one way or another be affected
by the construction and operation of the proposed works; and
• making contact with the representatives of the aboriginal communities that may have in the past, or
who may currently, use the lands in the vicinity of the proposed works.
1.4.1

Presentations and Meetings

A consultation program has begun and includes a public information session, as well as specific meetings
and communication with key stakeholders. These stakeholders include land owners, pertinent federal and
provincial departments and agencies, municipalities, non-governmental organizations, aboriginal groups,
and various other interested citizens and businesses.
Meetings and/or direct communication has been or will be held with government departments and specific
groups. These include:
• Natural Resources Canada (NRCAN);
• Transport Canada (TC);
• Department of Fisheries and Oceans (DFO);
• Canadian Environmental Assessment Agency (The Agency);
• Nova Scotia Department of Environment and Labour (NSEL);
• Nova Scotia Department of Natural Resources (NSDNR);
• Municipality of the County of Cumberland;
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•
•
•
•
•
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•
•

Municipality of the County of Colchester;
Union of Nova Scotia Mi’kmaq;
Confederacy of Mainland Mi’kmaq;
Native Council of Nova Scotia;
Cumberland Regional Economic Development Association;
Amherst Chamber of Commerce;
Rotary Club of Amherst;
Cumberland Wilderness Group;
Ecology Action Centre; and
Canadian Parks and Wilderness Society.

Key stakeholders identified at this stage in the consultation process are listed in Appendix C. This is
expected to expand during the next stages of the assessment process.
A public information session was held on August 2, 2007 in Westchester Fire Hall. This open house was
staffed by representatives of the project team. Beyond advertisements in the local papers (Amherst Daily
News, Oxford Journal, and Springhill/Parrsboro Recorder), the above groups were invited directly. In
addition, advertisements were posted around the community and over 500 property owners in the area
(i.e., 3 km distance from a proposed turbine location) were sent mail invitations.
1.4.2

Project Description Distribution List

The Project Description will be provided to the Agency who will distribute the document to DFO, TC,
EC, Health Canada and NSEL. Beyond this, the proponent will circulate the Project Description to those
stakeholders who have identified an interest.

1.5 Project Justification
The federal and provincial governments have introduced strategies to facilitate the development of
alternative energy sources in a bid to reduce the emission of green house gases. The conversion of wind
power into electricity is an acknowledged means of meeting this objective. A federal program,
ecoENERGY for Renewable Power Program, was recently created to provide incentive to renewable
energy producers. Further, NSPI has established mechanisms by which they will buy from selected
producers, including the proponent, “clean energy”, i.e., wind power, in an effort to meet its emission
targets.
The purpose of the proposed works, i.e., the construction of up to 66 wind turbines on the Higgins and
Stevens Mountains in Cumberland and Colchester Counties, is to use natural wind energy to generate
electricity for sale to NSPI. The proponent has been studying the wind regime in the Cobequid Hills for
some years and already has three turbines operating on this site, as well as two turbines operating in the
vicinity of Springhill. The proposed turbines on Higgins and Stevens Mountains will further add to the
clean energy generated in this region, and its successful generation will contribute to NSPI’s initiatives to
reduce its greenhouse gas emission targets.
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1.6 Structure of the Document
The purpose of this Project Description is to provide sufficient information for the federal authorities to
determine that an environmental assessment is required under the CEAA, and to determine which federal
authorities may also have a responsibility or interest and need to be notified under the Federal
Coordination Regulations.
This document indicates the scope of the Project at a sufficient level of detail for the federal authorities to
make these determinations. This document consists of the following sections and appendices:
• Section 1.0 provides an introduction to the proponent and the proposed Project, an overview of the
regulatory regime and reference to the ongoing consultation process;
• Section 2.0 identifies the principle project components, activities, scheduling, anticipated emissions
and discharges, as well as outlining how malfunctions and accidents will be addressed;
• Section 3.0 describes the existing biophysical and socio-economic environment; and
• Section 4.0 identifies the anticipated ecological and socio-economic impacts in anticipation of the
upcoming assessment process.
The text is supported by the following Appendices:
Appendix A

NSEL Terms and Conditions of approval for the 3.5 MW wind energy installation on
Higgins Mountain (October 23, 2006)

Appendix B

Plans for the three potential award scenarios (100 MW, 50 MW and 32 MW for
reference as NSPI may award only a portion of the proposal 100 MW)

Appendix C

Key Stakeholders

Appendix D

Technical description of the proposed turbine model, i.e., a general electric 1.5 SLE.
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Chapter 2

Scope of Project

2.1
The Wind Resource
The proponent has been compiling data on the wind resource on the Higgins Mountain since December,
2004. Monitoring was completed via a meteorological tower as part of initial wind resource assessment
prior to the design and installation of the existing three turbines along Higgins Mountain Road. As part of
the planning and design of the proposed expansion, three additional meteorological towers have been
collecting data over the site for the past several months. These were located on high points to the south of
the existing turbines. Two towers are at 60 m height while the third is 80 m. The data logger on the
meteorological towers transferred the information and data files in the form of time-stamped data
(averaged every 10 minutes) for wind speed, wind direction and temperature.
Based on readings to date, the average wind speed is approximately 26 km/hr. Prevailing winds are from
the NW in winter and SW in summer. The maximum speed recorded at 60m during the measurement
period 2005-2006 was 90km/hr; this is an instantaneous measurement. The 50 year return wind for a
Class 2 site1 (i.e., design wind speed for Class 2 turbine) is higher; based on the modelling and analysis of
the wind resource at Higgins Mountain and Stevens Mountain and experience with the three existing
turbines, SRWPL believes the wind resource at the site to be commercially farmable.

2.2
Principal Project Components
The wind farm design process is iterative as it considers and responds to ecological, social and
economical factors. Some of the factors being taken into consideration include, but are not limited to:
• Ecological – wetlands, watercourses, flora, fauna, birds, bats, and other sensitive features (including
rare species);
• Social – distance to residences (to take account of noise and visual impact), land use, traffic,
archaeological resources and aboriginal interests; and
• Economical – wind energy potential, turbine selection and required infrastructure (including access
roads, transmission lines and connection points).
Based on the wind regime, technical considerations and the above factors, the project team collaborated to
define an area where the turbines may be located. The resultant turbine clusters confine the wind turbine
placement and define areas for field work and focused study. Corridors for access roads and transmission
lines were also determined based on these factors. Figure 2-1 shows the site location and proposed
expansion areas on an aerial photographic base.
While SRWPL is proposing 66 turbines to supply 100MW of energy, NSPI’s review of competitive bids
may result in a reduced design energy output for this site. As such, the proponent has prepared three
scenarios to be included in the bid to NSPI with costing for each scenario (i.e., 100MW, 50MW and
1

The International Electrotechnical Commission (IEC) has classified environmental conditions for electrotechnical
products that are dependent on precipitation and wind for their functionality. Wind resources have been classified
under this IEC system; this system is used internationally in wind turbine specification. This classification generally
ranges from very strong offshore winds, i.e., Class I, to lower wind regimes typically found inland, i.e., Class III.
CBCL Limited Land Use and Environment
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32MW). These three preliminary wind farm designs (as prepared by Frontier Power Systems for
SRWPL) are included for comparison purposes in Appendix B. Only the full 100MW expansion is
presented in terms of information on both the project and the site.
A preliminary 100MW wind farm design has been completed. It includes:
• Sixty-six (66) 1.5MW turbines (model General Electric 1.5SLE) with a total height of approximately
120 m (80 m hub height with a rotor diameter of 77 m);
• Collector lines, a substation and a transmission line to connection point with the existing 138kV NSPI
transmission line at the south end of the wind farm; and
• Proposed access roads utilizing existing and proposed forest harvesting roads, wherever possible.
These are described in the following three sub-sections.
2.2.1

Wind Turbine Generators

Five wind turbine generators (WTGs) have been assessed for their suitability for use on the site (with
outputs ranging from 1.5MW to 3.0MW per turbine). This comparison was completed on the basis of
technical factors, as well as cost. The purchase of WTGs often represents about two-thirds of the total
capital investment for a wind farm. The preferred WTG model is General Electric’s 1.5SLE – a wind
energy converter that is equipped with a three blade rotor and pitch control with a rated output of 1.5MW.
As the proposed expansion of the Higgins Mountain Wind Farm will supply up to 100MW of wind
energy to Nova Scotians via the NSPI grid, a total of 66 WTGs, each supplying 1.5MW, are required.
Although the detailed engineering has not yet been undertaken, a possible configuration of the proposed
wind farm, based on the preliminary site assessment, involves the construction of the 66 WTGs located on
forestry, crown, and agricultural lands in locations as illustrated in Figure 2-2.
This three bladed 1.5MW WTG has the turbine rotor and nacelle mounted on top of a tubular tower. The
rotor hub height is 80 m and rotor diameter is 77 m for a combined height of almost 120 m. The tower is
mounted on a reinforced concrete foundation. A schematic of the WTG and a labeled diagram of the
nacelle are provided in Figure 2-3. The General Electric 1.5SLE specifications are presented in Appendix
D.
The WTG has active yaw control (i.e., automatic adjustment to account for the wind direction), active
blade pitch control (i.e., regulates turbine rotor speed), and a generator/power electronic converter system
from the speed variable drive train (i.e., designed to produce 60 Hertz (Hz), 575 volt (V) electric power).
The WTG will begin to generate power at a wind speed of 3.5 m/s (or 12.6 km/hr), whereas the WTG will
cut out at a wind speed greater than 25 m/s (or 90 km/hr). The generator and gearbox are supported by
electric materials to minimize noise emissions from the nacelle. The design of the rotor blades also
minimizes noise level.
The output of each WTG will be 575V, three-phase, 60 Hz. Each unit will have its own main breaker
which will provide both protection and isolation to the unit. Connected to the main breaker of each unit
will be 575V cables installed underground in ducts which will run to a pad-mounted unit transformer
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located approximately 5 m from the base of each wind generator tower. The blades are fitted with
lightning receptors. In addition, there are surge protectors in the electrical components.
Towers must have TC approved lighting for aeronautical safety reasons. Not every turbine will be
illuminated. Current practice is to configure lights so that the outline of the wind farm is designated. If a
wind farm is square or rectilinear, then turbines at the corners of the wind farm would be illuminated.
The flashing will be synchronized. Since the Higgins Mountain Wind Farm is irregular in shape, the
exact placements of beacon lights will be determined in due course following discussions with TC. There
is no ground structure associated with these light units.
2.2.2

Connection to the Grid

Energy will be collected from the turbines using a system of collector cables operating at 34.5 kV. There
will be four of these lines collecting energy within four clusters of turbines. These lines will converge to
a new substation to be constructed in the centre of the project area. The energy will then be elevated to a
higher voltage, i.e., 138 kV. A new transmission line will be constructed to run from the substation to the
existing 138 kV transmission line at the south end of the wind farm, running parallel to the Higgins
Mountain Road. Figure 2-4 presents this connection as a schematic.
The proposed infrastructure to connect to the grid is displayed on Figure 2-5. As part of the necessary
infrastructure, a roadway is required to enable line trucks to travel along the corridor. Only about 500 m
of new road (i.e., less than 5% of the total) is required; the balance exists though some minor upgrading
and/or maintenance may be required to allow line truck passage. The new construction does not cross any
watercourses, wetlands, or other sensitive areas.
2.2.3

WTG Access Roads

Roads are also required to enable construction and the subsequent servicing and maintenance of the
turbines. For construction, the roads need to be suitable to handle heavy and over-length loads to enable
transportation of the turbine components. The turbine manufacturer has specified standards for typical
access road grades, allowable bumps and dips, minimum clearances and turning radiuses.
Wherever possible, the existing wood roads will be used. Figure 2-5 shows both the existing roads that
require to be upgraded and the spurs where new roadways are required based on site conditions. As much
of this land is owned by Neenah Paper and actively harvested, there is a large existing road network.
Based on current site conditions and the preliminary design, about 60% of the approximately 40 km of
necessary access road exists. Upgrading will be required where there are constraints to turbine component
transportation. In some cases, existing watercourse crossings will need to be upgraded. Discussions are
underway with the land owner (i.e., Neenah Paper) regarding existing permitting for their past work as
these activities may require approvals from DFO under the Fisheries Act or TC under NWPA.
None of the proposed new access roadways cross watercourses, wetlands or other sensitive areas. As
much of the property is actively harvested forestry land, there are plans to work with the land owner (i.e.,
Neenah Paper) to create new roads that serve both the needs of Neenah Paper and the proponent to
minimize disturbances.
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FIGURE 2-4: Connection to Grid
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During the construction phase, facilities will be provided for the needs of the construction crews,
including laydown areas and equipment storage areas. These facilities will be temporary. Access roads
will be maintained by the proponent following construction as they will serve as access roads for the
regular maintenance of the turbines.

2.3
Project Activities
The four stages of a project are described in the following sub-sections. These include: planning and
design; construction; operation and maintenance; and decommissioning and abandonment. A general
sense of the schedule is provided.
2.3.1

Planning and Design

As part of preparing the bid to NSPI to secure a power purchase agreement for up to 100MW of wind
power energy at Higgins Mountain, the project team has created a preliminary plan which considers:
• Physical characteristics of the site that will be developed;
• Land ownership and current and future uses of the area;
• Ecological relevance of the surrounding lands; and
• Routes and pathways that will service the project including access roads and power line connections.
The physical design of the wind farm expansion has been optimized through the application of
sophisticated modeling software which incorporates meteorological data from the site. The ongoing
design involves a multi-disciplinary team to determine location, capacity and configuration considering
ecological, social, and economic factors.
To support the project planning and future environmental assessment processes a range of specific studies
and associated field work has been, or will be, undertaken. This work includes:
• Review of flora and fauna terrestrial habitat on the site and surrounding lands;
• Desktop survey of moose distribution in the area and their use of the site;
• Survey of nearby watercourses for fish habitat and navigability;
• Desktop review and surveys for rare and sensitive species, including those protected under the federal
Species at Risk Act and the provincial Endangered Species Act;
• Bird and bat studies and surveys, including assessing migration routes, and the results of the postconstruction monitoring program associated with the existing three turbines;
• Assessment of the archaeological significance of the area;
• Completion of a traditional ecological knowledge study by a local Mi’kmaq group; and
• Consultation with local residents, politicians, regulators, aboriginal groups and other stakeholders.
Current plans are preliminary and will be refined based on the results of the environmental assessment
studies and detailed engineering. This work will be completed following a positive response by NSPI in
November, 2007.
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2.3.2

Construction Activities

It is anticipated that construction activities will begin in late summer of 2008 after appropriate approvals
and permits are in place. The initial work will include site preparation, including roads, foundations and
collector lines. These initial construction activities include, but are not necessarily limited to:
• Undertaking of a number of surveys including a site survey, a geotechnical survey, and a grid
construction survey;
• Development and implementation of an erosion control plan to mitigate against sediment transfer
during construction activities;
• Upgrading of the existing roads to enable access to the turbine sites and the transportation of the
turbine components, which may include adjustments for grade, allowable bumps and dips, minimum
clearances and minimum turning radiuses;
• Some upgrades to existing watercourse crossings are expected;
• Construction of new access roads where no existing road presently exists - no watercourse or wetland
crossings are required for the construction of the new access roads;
• Construction of collection lines, substation and transmission lines, together with a suitable corridor
for line truck passage (only 500 m of new construction is required with no watercourse or wetland
crossings);
• Preparation of the turbine pads which will involve the clearing of wooded vegetation as per the
typical turbine pad plan (Figure 2-6) and excavation to accommodate the concrete foundations of the
tower bases; and
• Preparation of the building forms for the foundation, pouring of the reinforced concrete foundation
and attachment of the mounting ring for the tower.
The turbines will be delivered, and assembly will begin in late summer 2009 following site preparation
and the upgrading and construction of the access roads. The WTG assembly and ancillary construction
activities include, but are not necessarily limited to, the following:
• Transportation of the wind turbine, including sections of the tower, the blades and nacelle, to the site
on flatbed trucks;
• The lifting by crane of the tower sections which will sequentially be bolted into place. The nacelle,
which contains the generating and yaw mechanism, will then be placed onto the top of the tower;
• The rotor, i.e., the blades of the turbine, will be assembled, or partially assembled, on the ground and
then lifted to the nacelle and bolted into place;
• The transformer will be sited within, or in proximity to, the tower base; and
• The trenches for the power cables will be dug using heavy equipment and after the placement of the
cables, the trenches will be backfilled.

Once the active construction work has been completed, site remediation will occur. Remediation will
include, but will not necessarily be limited to, the following:
• Demobilization of the construction equipment;
• Restoration of the vegetation around the towers; and
• Removal of sediment and erosion control structures once the site is stabilized.
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2.3.3

Operations and Maintenance

The wind turbines will be operational on a continual basis except under circumstances of mechanical
breakdown, extreme weather conditions or maintenance activities. Each turbine will be subject to periodic
maintenance and inspection.
Turbines typically undergo a preventative maintenance visit every 500 hours (i.e., three weeks) and are
typically serviced every six months. Regular turbine servicing involves structural and mechanical
inspections of the tower, turbine and transformer, as well as the changing of hydraulic and lubricating
fluids. The expected time required for each maintenance visit will be approximately four to five days per
turbine, depending on weather conditions. It is anticipated that more maintenance time will be required
during the first year of operation as the turbines are fine-tuned.
Regular servicing will involve oil changes. Any waste products, e.g., waste oil, will be disposed of in
accordance with appropriate legislation. No on-site storage of hazardous materials will be necessary. A
spill kit, including absorbent material, will be either stored in the base of the tower, or it will be brought
to the site during maintenance visits.
2.3.4

Decommissioning and Abandonment

The design life of a wind turbine is typically 20 – 30 years, and capital improvement and replacement
programs can extend safe and efficient operations well beyond 40 years. Decommissioning of both the
turbines and the site, when it is necessary or desirable, will be undertaken in accordance with the
regulatory regime in place at the time.
At the end of their useful life, the wind turbines will be decommissioned, and all equipment will be
dismantled and disposed of in a manner that meets all regulatory requirements. Such activities would
likely involve the preparation of the site, e.g., the establishment of access for construction equipment and
the mobilization of that equipment including cranes. The sections of the towers would be taken apart and
would be reused, recycled or disposed of in accordance with regulatory requirements. After the towers
had been dismantled and removed from the site, the site itself would be restored to a state similar to what
currently exists through regrading and revegetation.

2.4
Resources and Material Requirements
The proposed project utilizes up to 66 WTGs which are manufactured by General Electric and will be
imported to Canada. These WTGs will be transported to the site via flatbed truck. The transportation of
equipment with the dimensions of the tower sections and blades of a large turbine is a rare occurrence in
Nova Scotia. Consideration is being given to their transportation by road. Discussions are ongoing, but
their transportation will necessitate careful planning and discussion with all pertinent authorities including
the Nova Scotia Department of Transportation and Public Works, TC and the RCMP. The intent is to
select a cost effective and efficient means of transportation and to work with all authorities to ensure
safety for all involved, including all users of the public road system.
The project will involve less than 0.5 ha of permanently disturbed land for the WTG pad installations
(assuming about 60 m2 per WTG). In addition, approximately 16.5 km of new road construction and
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28 km of upgraded road are required. Connector and transmission lines will be constructed as required
along these roads. A substation will be installed at the centre of the wind farm. Where possible, existing
borrow pits will be used; however, the importing of local fill and granulars is expected.
This 100 MW wind farm will be installed over a large study area, i.e., approximately 4000 ha, and will
not substantially change the ecology of the area. The turbines will be placed at the higher elevations, and
no new watercourse crossings or disturbance to wetlands are expected, though existing watercourse
crossings may need to be upgraded.
Much of the proposed land is owned by Neenah Paper and is actively harvested as part of their ongoing
forestry operations. Preliminary discussions with Neenah Paper indicate potential to coordinate activities
in a manner that will reduce disturbance to the natural environment on Higgins and Stevens Mountains.

2.5
Anticipated Waste Generation and Disposal
The proposed wind farm will not generate air emissions, and anticipated discharges are limited to the
waste oils that will be handled during the course of regular maintenance. These wastes will be managed
and disposed of in accordance with all applicable regulations.
During the construction phase of the Project, the control of silt-laden run-off may be an important issue.
Erosion and sediment control measures will be stringently applied throughout the construction period and
will be maintained until the soils have been re-established through revegation, or other permanent means.
Construction debris will be managed on site, or at offsite disposal locations, in an approved manner.
Solid wastes will be recovered for reuse or recycling as required by provincial legislation.
A limited number of hazardous materials will be required for the construction and operation of the
proposed turbines. Prior to commercial operation, an Environmental Management Plan (EMP) will be
developed and implemented to ensure that all staff working at the turbines are appropriately trained to
handle, store and dispose of hazardous materials which may include one or more of the following:
• Corrosion and fouling inhibitors;
• Paints;
• Industrial cleaners; and
• Lubricating oils and fuels.
All hazardous materials will be stored and handled according to all relevant federal and provincial
regulations. Staff will receive the required training specified by law.
An environmental management plan (EMP) has been prepared for the three existing turbines along
Higgins Mountain Road. Many of the issues to be addressed will be the same.

2.6
Malfunctions and Accidents
SRWPL is aware that malfunctions and accidents that pose a risk to human health and safety and to the
environment can occur and are committed to ensuring that all requisite protocols are established to:
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i) Minimize the risk to human health and safety during both construction and operation; and
ii) Minimize the risk to the environment during both construction and operation.
These protocols will include:
• The formulation of a site specific Environmental Protection Plan (EPP) to ensure the application of
environmental protection measures and good engineering practices through construction; and
• The preparation of an emergency response plan to address responses in the unlikely event of an
accident during either construction or operation.
The construction and operation of wind turbines, through the handling of the large structural elements
involved, although relatively new to this region, employs techniques and technologies that are familiar to
the construction industry. The likelihood of serious malfunctions or accidents associated with their
development and operation that would pose a risk to human health and safety, or the environment, are
substantially less than those associated with many alternative forms of power generation.
An EPP has been prepared for the three existing turbines along the Higgins Mountain Road. While many
of the issues will be the same, there is a different scale given the proposed expansion. As such, it is
anticipated that the local fire department will be trained in turbine evacuation procedures.
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Chapter 3

Existing Environment

3.1
Regional Context
The project site spans the western side of Wentworth
Valley from Folly Lake to Wentworth Station. The site
is approximately 60 square kilometres at an elevation
ranging from 200 to 350 m above sea level (ASL). The
area is located in the Cobequid Hills (Theme Region
311) according to the Natural History of Nova Scotia
(Davis, and Browne, 1996).
The Cobequid Hills are characterized by deeply
One of the Existing 3 Wind Turbines on top
incised valleys and fast flowing streams. Within the
of Higgins Mountain, as seen from the
project site, for example, several streams including
Wentworth Valley
Smiths Brook, Caldwell Brook and Whetstone Brook
flow eastward into the Wallace River. The southern portion of the project site includes tributaries of
Rockland Brook, an important Bay of Fundy Atlantic salmon stream.
The Cobequid Hills provide habitat for a wide range of flora and fauna that change with the seasons.
Animals and plants characteristic of fertile wetlands are not abundant in this region due to the steep
valleys and the small, relatively unproductive, headwater ponds and bogs. Low energy drainage systems
on the crest are inhabited by beaver, but limited food and the harsh climate limit their populations.
A number of the watercourses in the study area are either recognized as being fish habitat or have high
potential for fish habitat. Watercourses in the area are known to support brook trout (Salvelinus fontinalis)
as the predominate fish species, but brown trout (Salmo trutta) and Atlantic salmon (Salmo salar) are also
found in some of the small headwater streams (Davis and Browne, 1996).
According to the NSDNR Significant Habitat Database, there is
significant “other habitat” within 1km of the proposed expansion. In
conversation with the Provincial Regional Wildlife Biologist, this
habitat is described as “Talus Slopes”. These slopes provide
important habitat for several mammal and plant species of concern.

3.2 Topography, Bedrock and Soils
The geology of the area is dominated by metamorphosed sediments,
granites and volcanic deposits. The soils are stony, usually shallow
and are comprised of acidic, gravely sandy loams. These welldrained loams are an excellent forest soil, providing a porous, yet
solid, rooting medium. Significant areas of Wyvern soils in the area
were used by the early settlers who cleared the land. Many
properties have been abandoned and significant areas are reverting to
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The stony soils found at
Higgins allows for good
drainage while minimizing the
transfer of fine silts.
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forest; some of the balance of the land in the vicinity of the proposed turbines is being used for blueberry
production.
The bedrock is primarily granite of the Wyvern Pluton (late Devonian) era and is composed of quartz,
feldspar and mica. Although acidic soils are typical in the area, acidic rock drainage is not expected to be
a concern in this geological setting. Acid generating waste rock is typically found at sites where the
Halifax Formation slates have been disturbed. Exposing sulphide minerals in the waste rock to the air
triggers the oxidation of pyrrhotite which leads to production of acidic drainage. Although sulphidebearing veins do occur in granite host rock, little to no sulphide minerals are expected to be encountered
during the proposed construction. The waste rock that will be generated during the construction of the
foundations is unlikely to produce acid mine drainage.

3.3
Habitat and Vegetation
The plateau of the Cobequids support a forest of Sugar
Maple (Acer saccharum), Yellow Birch (Betula
alleghaniensis) and American Beech (Fagus grandifolia)
interlaced on the more shallow soils with Balsam Fir (Abies
balsamea) and Red and Black Spruce (Picea spp.). The
poorly drained depressions support Balsam Fir and Black
Spruce.
Higgins Mountain Road
White Spruce (Picea glauca), Red Spruce and Balsam Fir
are the predominant coniferous species typically forming the mixed forest associations with Sugar Maple,
Yellow Birch and Beech on the upper slopes. Red Maple (Acer rubrum) can also be found to a lesser
extent. Davis and Browne (1996) describe these associations as shifting toward softwood forests of Black
Spruce, White Spruce and White Pine (Pinus strobus) lower down in the valleys. Although common in
the lower ravines (Davis and Browne, 1996), Eastern Hemlock (Tsuga canadensisis) was not prominent
in the higher elevations where the proposed turbines are to be located. Exposure to wind can cause
forests to be stunted particularly those dominated by Red Spruce and
Yellow Birch (Davis and Browne, 1996), although this was not found
to be the case at on Higgins and Stevens Mountains.
The landscape in the study area is a gently rolling plateau on top of the
Cobequid Hills. Vegetation cover primarily includes second and third
generation forests in varying degrees of succession. This is true of
both the hardwood and mixed forest associations. The pattern of forest
succession is largely a result of current land use practices which
include forestry and commercial blueberry operations. Because much
of the land proposed for the wind farm is managed by Neenah Paper,
the vegetation composition of the forest is constantly in change as the
wood is harvested. Most of the proposed turbine locations are located
in upland forest habitat with the balance on the edge of existing
blueberry fields.
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Several general habitat types were identified during the ecological reconnaissance undertaken in mid June
and July of 2007 within the proposed development area. This reconnaissance consisted of groundtruthing the overall project area, the proposed access road, the watercourses crossing and the proposed
locations for the wind turbines. The intent of the field investigation was to establish and/or verify the
habitat types, vegetation cover and general land use and to identify any anticipated environmental issues
that might arise from the development and operation of the turbines. A detailed assessment by a botanist,
with a focus on plant species at risk, has been completed.
A description of the general habitats and identified plant communities
are provided below. Figure 3-1 shows the general vegetation in the
study area.
3.3.1

Hardwood Forest

The predominant forest cover on the plateau of the Cobequid Hills is
that of Sugar Maple, Yellow Birch and American Beech, making it one
of the main habitat types within the study area. Several successional
stages of the hardwood forest are seen within the area as a result of the
forestry operations. While different areas within the hardwood forest
have slightly different canopy compositions and understorey make-up,
the same general plant species is typical throughout.
In areas where it
The high canopy of the Sugar
appears that tree cutting
Maple Forest creates a ceiling
has not occurred for a
over the carpet of ferns.
long time, the canopy is
very high and
comprised of large specimens of Sugar Maple and Yellow
Birch. American Beech is often subordinate to the first
two. The canopy is almost entirely closed, but there is
good visibility inside the forest.
The understorey changes as the height
and make-up of the canopy changes.

The understorey in this mature hardwood forest is uniform
and typically made up of lesser tree species, including
young American Beech and Striped Maple (Acer
pensylvanicum). Hobblebush (Viburnum alnifolium) is typically closer to the forest floor and competes
with other understorey species, including Wild Sarsaparilla, (Aralia nudicaulis), Snakeberry (Clintonia
borealis) and Hayscented Fern (Dennstaedtia punctilobula).
In areas where the canopy trees are younger, perhaps as a result of past clear cutting activities, the trees
are more uniform in size, their structure is less developed, and American Beech is not as prevalent.
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3.3.2

Mixed Forest

The extent of the mixed forest habitat is less than that of hardwood in the study area. Spruce is the
dominant coniferous species with Balsam Fir being largely suppressed to the understorey. In other areas,
spruce appears to have been planted in what might be referred to as a managed woodlot; the trees perhaps
15 to 20 years old. Again, the stage of succession varies from mature mixed forest where both coniferous
and deciduous canopy species are in equilibrium, to that where the mixed forest species are not as mature
and appear to be competing for light.
As the forest canopy transitions from hardwood to mixed forest, the
forest understorey changes. In the mixed forest, spruce and fir
typically lower the canopy reducing the space between canopy and
forest floor and impacting available sunlight, moisture and plant
communities. The presence of Bunchberry (Cornus Canadensis), Wild
Lily-of-the-valley (Maianthemum canadense), wood sorrel (Oxalis
montana) and Twinflower (Linnaea borealis) are all greater in the
mixed forest, while Hobblebush, Striped Maple and hayscented fern
become less dominant. Cinnamon fern (Osumda cinnamonmea) is
present in areas where the forest is damp.
In certain areas, particularly at the transition between an older cut and
the adjacent forest, whether coniferous or hardwood, there is a greater
presence of spruce and fir. Both species compete with the slower
growing hardwoods for available light and nutrients.
3.3.3

Mixed forest habitat typical of
the Higgins Mountain area.

Coniferous Forests

There are essentially two types of coniferous forest present at Higgins. In some areas, stands of Balsam
Fir prevent any forest understory becoming established. In this instance, the trees are perhaps 20 years
old and very dense. In other areas, often where poor
drainage or flat terrain allows water to lay longer, spruce
and sometimes fir form open stands, often with a carpet of
cinnamon fern, Sphagnum and other mosses and
Lycopodium cohabit. Wild Lily-of-the-valley and
sometimes snakeberry are also present, but the absence of
other lesser tree species gives the illusion of a dark grey
forest of trunks and dead limbs.
In some areas it was noted that cultivation and the
encouragement of coniferous trees was being practiced,
presumably as part of forestry management. In these areas,
selective thinning and the cutting of hardwoods was
observed.
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Dense stands of Balsam Fir and spruce
provide a coniferous forest habitat without
any understorey.
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3.3.4

Clear Cuts

Harvesting of trees by the land owner is evident
throughout the study area. As Neenah Paper clears the
land of its trees, brush and limbs, a new habitat (i.e., a
clear cut habitat) becomes established. Clear cuts often
have a greater variety of species than more mature habitats
as early successional species compete for sunlight and as a
consequence of the increased flux in nutrients from
decomposition. There are several stages to clear-cut lands
within the study area. In several areas, the clear cuts
appear to be very recent and have little rejuvenation. In
other instances, the clear-cut appears as a deciduous forest
Clear-cuts provide opportunity for primary
with Balsam Fir and spruce filling in the voids. The
successional species to recolonize the
understorey in these clear-cuts is very thick with largely
land.
primary species growing. The understorey typically
consists of such primary successional species as Red-berried Elderberry (Sambucus racemosa), Red
Raspberry (Rubus idaeus), Blackberry (Rubus allegheniensis), Balsam Fir, and goldenrods and asters.
Red Maple and Sugar Maple can be found in certain situations, growing from stumpage.
3.3.5

Wetlands

There are few wetlands within the study area. Proposed
construction has been carefully located to avoid these
areas, and this sensitivity will continue as part of ongoing
design.
The wetlands in the area are of three basic types. The first
is as a result of beaver activity. In this situation, because
the nutrient load is high, aquatic emergent species, such as
Typha can be found, along with alder (Alnus) and willow
(Salix). These wetlands were all associated with existing
forestry roads and recent beaver activity.

Beaver work adjacent to one of the
proposed access roads at Higgins.

The second type of wetland, where the terrain is flat and
drainage is poor or restricted, are more representative of
spruce fens. The vegetation is typical for the habitat and
typically consists of Red Maple and Black Spruce,
ericaceous species sedges and ruches. In some instances
where beaver dams or poor drainage is adjacent to the road,
mitigative measures may have to be implemented in concert
with any necessary upgrading of the access roads.

Spruce Fens adjacent to an existing
logging road.
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The third wetland type; although less prevalent at Higgins, is
more typical of a true spruce bog wetland. Species observed
at these bogs included Sphagnum moss, Black Spruce,
sedges, wild raisin, sheep laurel, Labrador tea, bog cranberry
and other mosses. Typically, the hummocks were
approximately 0.1 m in height. Given the proposed locations
of the turbines in relation to these wetlands, there is no risk
of impact, direct or indirect, to these bogs.
3.3.6

Road-side

There are several types of roads in the project site, which
reflects the extent and timing of disturbance to the
surrounding vegetation. Higgins Mountain Road is an old
road, but one that is actively maintained and graded.
Roadside species are typical of the area and are those that
would be expected to be found. Other road-side habitats are
more reflective of logging practices and vary in degree of
disturbance. In some instances the roads are very old and
now overgrown with uniform softwood or hardwood stands.
The newer logging roads include the installation of culverts
at low-lying areas and watercourse crossings as part of the
road development. It is anticipated that where existing
logging roads will be used to facilitate wind turbine
development, the roads may need to be widened or graded.

A small Black Spruce bog at Higgins.

Once, probably an old logging road, this
road illustrates how disturbance can
influence vegetation patterns.

3.4
Watercourse and Navigability
The Cobequid Hills contain the headwaters for many watercourses draining into the Bay of Fundy and
Northumberland Strait, including the Folly, Wallace and Great Village Rivers. The hills form a drainage
divide across northern Nova Scotia and the primary tributaries tend to run north-south. Tributaries that
cross the project site tend to drain north into the Wallace River via the Westchester Branch Wallace River
and south towards the Bay of Fundy into the Great Village River and Folly River via the larger tributaries
for both rivers, Rockland Brook and Village Brook, respectively. The watersheds are delineated on
Figure 3-2.
The small headwater lakes, bogs and swamps along the Cobequid Hills and within the project area are
relatively infertile. Conductivity ranges between 16 and 62 µm/cm and pH averages 6.8.
The Wallace River and Rockland Brook are considered navigable by Transport Canada pursuant to the
NWPA, as these water courses can accommodate small recreational vessels. There are several locations
within the project area where the existing watercourse crossings will need to be upgraded; these will be
assessed for navigability in consultation with TC. If required, application(s) will be made under NWPA.
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3.5
Fish and Fish Habitat
Both the Wallace River and Great Village rivers are considered important fish habitat for several species,
including Atlantic salmon, gaspereau and American eel. Rockland Brook and its tributaries are considered
significant spawning habitat for endangered Inner Bay of Fundy Atlantic salmon (Salmo salar)
populations as they empty into the Great Village River, a traditionally well known salmon river. There is
an existing aboiteau (i.e., a wooden culvert used to prevent the tidal inundation of the salt marshes) at the
mouth of the river; since its construction, this structure has restricted fish passage into the Great Village
River (Holminick, 2007).
The larger tributaries that drain into the Westchester Branch Wallace River and finally into the Wallace
River, including Smith Brook and Higgins Brook, are also considered important for fish habitat. A
detailed field survey of the tributaries within the project site has yet to be conducted; based on previous
studies within the area on Harts Brook and the Roaring River, habitat descriptions indicate high potential
for fish spawning habitat, particularly Atlantic salmon.
Throughout the Cobequid Hills watershed on both sides of the divide several other species are known to
utilize habitat including stripped bass, gaspereau, American eel and brook and brown trout.
Where watercourse crossings need to be upgraded for transport of WTGs to their pads, a detailed
assessment of fish habitat will be completed as part of the environmental assessment and as necessary
input to the preliminary design of upgrades (e.g., culvert replacement or extension). An assessment of
potential impact to fish habitat will be completed in consultation with DFO. If required, application(s)
will be made for HADDs pursuant to the Fisheries Act.
3.5.1

Main Fish Species of Interest

The key fish species of interest within or downgradient of the study area include Atlantic Salmon, Striped
Bass, American Eel, Gaspereau, Rainbow Smelt, Brook Speckled Trout, and Brown Trout. These are
described below in relation to the study area.
Atlantic Salmon (Salmo salar)
The entire Cobequid watershed is considered significant habitat for Atlantic salmon, including the
endangered Bay of Fundy population within the Great Village River watershed. In 2001, this species was
designated an endangered species by the Committee on the Status of Wildlife Species in Canada
(COSEWIC). As a result, all Inner Bay of Fundy rivers have been closed to recreational and commercial
fishing. In 2003, fewer than 100 adults were estimated to have returned to the 32 rivers that were known
to have historically contained the species, including the Great Village River and its tributaries. The
reasons for their decline in the region are unknown, but the lead causes of Atlantic salmon decline in
freshwater habitats have been attributed to habitat loss and interbreeding with cultured species
(COSEWIC, 2006).
Atlantic salmon are anadromous, spending part of their life feeding and growing during long migrations at
sea, and then returning to reproduce in their natal streams. Spawning grounds and nursery areas for
Northumberland Strait salmon populations are quite extensive on the upper reaches of Wallace River, the
West Branch and its tributaries that drain through the site. The same can be said for Bay of Fundy salmon
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populations within the Rockland Brook and its tributaries. Atlantic salmon that are ready to spawn and
begin to move up river from spring through fall. Spawning occurs in October and November usually in
gravel beds or redds near the head of riffles or at the tail of a pool. Young salmon (smolt) usually live in
shallow riffle areas 25 to 26 cm deep that have gravel, rubble, rock or boulder bottoms. Adult salmon that
have spawned immediately return to sea before winter, or remain in the stream until spring (NSb, 2005).
The preferred freshwater habitats for each life stage of Atlantic salmon are riffles and pools with high
percentage pebble and gravel substrate. An optimal temperature for growth for the Atlantic salmon is
16oC (Scott and Scott, 1988).
Striped Bass (Morone saxatalis)
The Great Village River supports a small run of striped bass. Striped bass are anadromous. They spawn
from May to June when temperatures are 15oC. They prefer to spawn in tidal bores, or areas of the river
that are still tidally influenced. The Bay of Fundy population has been federally legislated as
‘Threatened’ by COSEWIC, due to repeat spawning failure that has led to the disappearance of the
Annapolis and Saint John River populations. The lead cause in population decline has been attributed to
changes in habitat and flow regime and poor water quality. Decline in the Great Village River population
could be attributed to the physical alteration and placement of the aboiteau.
American Eel (Anguilla rostrata)
The American eel was federally legislated by COSEWIC as a species of Special Concern in April 2006.
Since the 1970s, American eel abundance has declined significantly in the Upper St. Lawrence River and
in Lake Ontario. Possible causes of the observed decline have been related to habitat alteration, dams,
fishery harvest, oscillations in ocean conditions, acid rain and contaminants (COSEWICb, 2006). There
have been no signs of significant American eel decline within the Maritime region due to the collapse of
the Lake Ontario / Upper St. Lawrence population; however, the timeframe has not been long enough to
fully understand possible implications.
The American eel is catadromous, spending most of its life in freshwater and returning to salt water to
spawn between August and December; peak migration occurs in the September to October period. Eels
may remain in freshwater, such as in the Cobequid Hills watershed, from five to 20 years. Eels also
undertake long oceanic migrations to the Sargasso Sea to spawn. The buoyant eggs float to the surface,
hatch and develop into larvae which drift with ocean currents to the coastal areas of North America. Glass
eels (juveniles) are attracted to freshwater and actively migrate into brackish estuaries and freshwater
(NSh, 2005). Glass eels and elvers reach the Maritime coast in April and May. They may remain in the
estuaries for some time moving up and down with the tides as they adapt to living in freshwater. The
upstream migration can take several years, but not all eels migrate upstream; some elvers tend to remain
in the estuaries. The preferred water temperature for eels is 16.7oC (MACSIS, 1996).
Gaspereau or alewife (Alosa spp.)
Gaspereau has been listed by NSDNR as a species of concern (Yellow) as little biological information is
available on the species that inhabit many of the rivers within Nova Scotia. Gaspereau comprise two
closely related species: alewife (Alosa pseudolarengus) and the blueback herring (A. aestivalis). They are
ubiquitous to the watercourses, entering the majority of streams in Nova Scotia including the Wallace and
Great Village Rivers. Gaspereau are anadromous and enter the Wallace and Great Village Rivers from
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early May to early June. From August to October the young-of-the-year migrate downstream in large
schools to live in the estuaries and surrounding coastal areas. Adults over-winter at sea. In the Maritimes,
gaspereau spend most of their life growing in salt water (NSf, 2006).
Gaspereau that spawn upriver tend to spawn in May and June when water temperatures are greater than
10oC. Spawning can last only a few days, optimally when temperatures are between 15 to 22oC.
Gaspereau are repeat spawners, spawning three to five times and sometimes up to six times (Rutherford,
2007).
Rainbow Smelt (Osmerus mordax)
Little is known about the rainbow smelt populations in the Wallace and Great Village River watersheds.
Smelt prefer to spawn from February to June when water temperatures are cooler (4 to 10oC). Smelt tend
to migrate upstream into the tributaries to spawn or, depending on the environmental conditions, spawn
along the shoreline. Coastal smelt tend to grow most rapidly during the first year and can tolerate
increasing amounts of saltwater as they get older. Most young smelt stay close to shore, seeking cover
within eelgrass beds or muddy bottoms. Larger smelt take advantage of depth during the day for
protection, and migrate vertically in the water column during the night to feed (NSg, 2006).
Brook (speckled) trout (Salvelinus fontinalis)
Brook trout in Nova Scotia have been listed as a species of concern by NSDNR pursuant to the General
Status Rank of Wild Species in Nova Scotia. Brook trout spawn during October and November in
shallow, gravelly areas of streams with clean bottoms and good water flows. Some populations of
speckled trout migrate to sea for short periods. They move downstream and upstream in the spring or
early summer and remain in the estuaries and ocean areas where food is plentiful. About two months
during the fall, they return to the freshwater. Brook trout probably migrate to sea in response to crowded
conditions, low food supplies, or unfavourable temperatures in their home waters. Some over-winter in
the estuaries and some move up and down the coastline. Not all fish in a population migrate, nor do they
necessarily migrate every year (Gilhen, 1971). Brown and brook trout prefer small streams with cooler
temperatures for spawning and can be found throughout the Wallace and Great Village River watersheds
including habitat near the proposed WTG sites.
Brown trout – Sea run trout (Salmo trutta)
Brown trout occur throughout Europe and western Asia. They were introduced to Canadian waters in
1890. In sea-run populations, which occur in Atlantic Canada and Quebec, brown trout spend two to
three years in freshwater then migrate downstream to spend one or two growing seasons in and around
river mouths and estuaries. Most return to their home streams to spawn. Brown trout spawn in the fall
and early winter (October to November) and prefer very similar habitats to our native brook (speckled)
trout except that they can tolerate slightly higher water temperatures. They often frequent the lower
reaches of rivers and streams that are unsuitable for speckled trout. There is no commercial fishery for
brown trout in Nova Scotia, but they have become quite popular with recreational anglers throughout the
Province. There is a recreational fishery on Great Village River and Wallace River as described later in
this chapter.
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3.6
Fauna
The Cobequid Hills provide habitat for a wide range of fauna, including deer, black bear, moose, fox,
bobcats and coyotes. Though the black bears in particular are attracted to the blueberry fields in the
vicinity of the study area (pers. comm.., Kim George, DNR), none of these mammals are restricted to
lands in the immediate vicinity of the proposed turbine locations. In winter, for example, the
accumulation of snow and the open nature of the deciduous forest force the deer to migrate off the
Cobequid Hills to the south-facing slopes; they return in May to the mature hardwood habitats to feed on
spring flowers. The area also supports a moose population, which uses the softwood forest on the poorly
drained soils for winter cover.
The site is predominantly characterized as a hardwood forest; as a result the likelihood of the site
accommodating a highly diverse population of country birds and softwood forest bird species is markedly
lowered. The Great Horned Owl is known to nest in the soft and hard wood forests of the slopes below
Higgins Mountain Road. Goshawks, Red-tailed Hawks and Barred Owl also nest in the region. In the
hardwoods during winter, bird life is relatively sparse though there have been sightings of the Common
Raven, the Pileated Woodpecker and the Ruffed Grouse. Grey Jay and chickadees occupy the softwoods.
Animals and plants characteristic of fertile wetlands are not abundant in this region. Low energy drainage
systems limit food availability and the harsh climate limits their populations. Bobcats and coyotes hunt
the lowlands for snow shoe hare.
The Maple and Yellow Birch forests that characterize the area provide excellent habitat for those animals
dependant on tree cavities and fallen logs. The Eastern Redback Salamander, for example, is commonly
found in these hardwood forests. Garter snakes are also common and were observed along the Higgins
Mountain Road sunbathing themselves on rock outcrops and other disturbed rocky areas near water
crossings.
Additional field work is ongoing with respect to bats, birds and moose.
3.6.1

Bats

Bat mortalities as a result of collisions with wind turbines have now been reported for numerous wind
generation facilities across the globe (see Barclay et al., 2007; Johnson, 2005 for reviews). Estimates of
bat fatalities are highly variable ranging from less than three bats/turbine/year (Johnson et al., 2003;
Johnson et al., 2004) to 20-50 bats/turbine/year (Jain et al., 2007; Kerns et al., 2005; Nicholson, 2003).
The large variability in species composition and rates of fatalities between wind generation facilities has
been suggested to be due to the placement of facilities along migratory routes, and from the use of
increasingly larger turbines which extend into the flight space of migrating bats (Barclay et al., 2007). As
mortalities may be a result of specific site and design characteristics and conditions, it is important to
conduct site-specific monitoring studies in order to make inferences on the potential impacts of wind
turbines on local bat populations.
Nova Scotia has significant populations of the northern long-eared, the little brown bat and the eastern
pipistrelle (Broders et al., 2003a). Little brown and northern long-eared bats are likely ubiquitous in Nova
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Scotia as their distributions extend into Newfoundland (Broders et al., 2003b; Grindal, 1998), while
eastern pipistrelles appear to be only locally abundant in southwest Nova Scotia (Broders et al., 2003a).
The low number of recordings of migratory species (15 out of 30 000 echolocation sequences) by Broders
(2003a) suggests that there are no significant populations or migratory movements of these species in
Nova Scotia.
A pre-construction assessment at Higgins Mountain Wind Farm conducted in the fall of 2006 (Broders et
al., 2006) recorded only Myotis species which suggests that there are likely no significant movements of
migratory bats species (hoary, red, silver-haired and big brown bats) through the region.
Bat activity recorded at Higgins Mountains was exclusively Myotis species which typically forage at
heights below the level of turbine blades. There is some concern of potential fatalities to this resident
species at the Higgins site because of its close proximity to a known hibernaculum used by both the little
brown bat and the northern long-eared bat in Londonderry, Nova Scotia (Tutty, 2006). Londonderry is
approximately 5 km distant from the location of the most southern turbine proposed at the Higgins Wind
Farm.
The guide to wind development developed by the NSEL states that wind farm sites within 25 km of a
known bat hibernaculum have a ‘very high’ site sensitivity. Because the proposed Higgins Mountain
development is located near a hibernaculum, is sited on a forested mountain and bat mortalities have
recently been noted at other forested wind developments in eastern North America, there may be a risk of
bat mortality of bats at this site. It was recommended by NSEL that a bat mortality monitoring study be
initiated at the site during the first operating season of the existing three turbines.
The objectives of the study for the 2007 field season at Higgins Mountain Wind Farm are therefore two
fold:
• to monitor and estimate actual bat fatalities at the turbines currently in operation;
• to assess the potential impacts of the proposed turbine farm, i.e., the extended farm, on bat mortality
via an ultrasonic monitoring program.
This field work is ongoing and the results will be circulated to NSEL, incorporated into the environmental
assessment and influence the design process.
3.6.2

Birds

Field surveys were completed for the presence of breeding birds in 2006 as part of the assessment of the
three existing turbines. Except for Vesper Sparrow, all species found were common to suitable habitat
throughout the province. Although the Bicknell's Thrush (status: Special Concern) had been reported as
possibly breeding in the area (Erskine, 1992), none were encountered, despite the use of playback in
suitable habitat (patches of dense young conifers).
The raptors that were seen within the study area included the Sharp-shinned Hawk, the American Kestrel
and the Red-tailed Hawk. There are no open cliffs suitable for nesting Peregrine Falcons on the north face
of the Cobequid Hills, between Sugarloaf Mountain and the Wentworth Valley. No raptor nests were
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found in the search area, though it is acknowledged that these can be easy to miss depending on breeding
stage.
The design of the bird monitoring program for the existing turbine installation is based on the
categorization of the proposed facility according to EC (2006a). The desktop studies and the field
breeding surveys that have been undertaken show that the turbine sites may be within an area of high
sensitivity, because of the presence of a rare breeding species with aerial displays, i.e., the Vesper
Sparrow, and the presence of a landform, the north slope of the Cobequid Hills, which might concentrate
migrants, specifically diurnal raptors.
The monitoring program for the 3.6MW installation includes: a breeding bird survey, including point
counts and area searches; raptor watches; and carcass searches. This post-construction monitoring is
ongoing and is being completed with the pre-construction monitoring for the proposed wind farm
expansion.
The high sensitivity of the site, combined with the large size of the project (i.e., 41-100 turbines; EC
2006b), yields a Category 3 level of concern. The pre-construction monitoring includes: breeding bird
survey, including point counts for quantification of abundance; observation studies to determine travel
routes of Vesper Sparrows; and observation studies to determine travel routes of raptors, especially on
migration. This field work is ongoing and the results will be circulated to NSEL, as well as incorporated
into the environmental assessment and influence the design process.
3.6.3

Moose

According to NSDNR, the native population of moose in Nova Scotia is limited to approximately 1000
individuals in isolated sub-populations across the mainland. Mainland Moose are designated as
endangered and therefore legally protected. Threats to this population may include over harvesting, illegal
hunting, climate change, parasitic brainworm, increased road access into moose habitat, the spread of
white-tailed deer, very high levels of cadmium, deficiencies in cobalt, and possibly an unknown viral
disease.
Moose are known to be in the Cobequid Mountains (pers.comm. Nette). The Moose Recovery Plan
(NSDNR, 2007) identifies four objectives. These are:
1) maintain and enhance the current population and distribution;
2) mitigate threats (where possible) that limit recovery;
3) initiate research to address priority knowledge gaps; and
4) maintain and enhance habitat.
It is understood that various non-governmental organizations, forestry companies and NSDNR are
working towards ecologically sound practices, including the protection of moose (pers. comm.,
McKendry, 2007). The Moose Recovery Team, led by NSDNR, is also working on developing areas for
protection of mainland moose populations. Further discussions will occur with stakeholders as the
environmental assessment process proceeds.
While there has been no visual evidence of moose noted during the field undertaken to date, discussions
are ongoing to enable the execution of a suitable field survey to assist in assessing moose numbers and
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distribution in the area. This may include a pellet count, or an aerial survey (pers. comm., Hall, 2007).
The scope of the field assessment will be determined in discussions with NSDNR.

3.7 Species at Risk
An environmental screening of rare biota, either known, or which may be located within the Higgins area,
was conducted. All applicable lists were reviewed; these include:
• the list compiled by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC)
under the SARA;
• the list compiled pursuant to the Nova Scotia Endangered Species Act;
• the Nova Scotia Department of Natural Resources General Status of Wild Species List (NSDNR
General Status); and
• the Atlantic Canada Conservation Data Centre (ACCDC) guidance list.
Species are being screened based on their geographic occurrence and their habitat type relative to the
project site. The interim results of this desktop assessment were used to guide the field work that is being
undertaken.
The majority of the streams flowing through the project area have been designated as important habitat
for several species. For the Rockland Brook, a tributary of Great Village River, the sensitive species,
including species at risk, include but are not limited to: Fragrant Fern (Dryopteris fragrans), Daisy
Fleabane (Erigeron annuus), Umbellate Hawkweed (Hieracium umbellatum), Smooth Woodsia (Woodsia
glabella), and the Atlantic salmon (Salmo salar). For the Westchester Branch Wallace River, a tributary of
the Wallace River, the sensitive species, including species at risk, include but are not limited to:
Tuckerman sedge (Carex tuckermanii), Atlantic salmon (Salmo salar), Wood turtle (Clemmys insculpta)
and Eastern Pipistrelle (Pipistrellus subflavus). In addition, the study area is known moose habitat.
Mainland moose are legally protected under the NS Endangered Species Act (listed as endangered since
2003). The potential for effects to these species, their critical habitat or the residences of individuals of
the identified species from the proposed expansion of the wind farm will be reviewed as part of the
environmental assessment process.
Figure 3-3 indicates sensitive habitats within the study area based on NSDNR mapping. This indicates a
deer wintering area some considerable distance to the south of the proposed turbine locations and
highlights the valued rivers and streams. In addition, areas where there are likely to be talus formations2
are depicted. A number of the turbine pads are located within this general area, but on the higher lands
above the ravines and therefore the talus slopes. Preliminary field reconnaissance has identified no
problems with the selected sites. The detailed field work necessary for the environmental assessment and
the associated engineering will validate this determination. This will be documented in the environmental
assessment.
2

Talus, the accumulation of inorganic material at the base of steep sided slope, can be found in two extreme forms
in Nova Scotia. Boulder talus is characteristic of granite or other hard-rock areas and consists of large boulder
fragments, which tend to lodge together to form fairly stable sloped surfaces. A gravel slide, on the other hand, is
predominantly found in soft-rock (sedimentary) and highly fractured metamorphic rock (especially slates) steeply
sloped areas (http://museum.gov.ns.ca/mnh/nature/nhns/h5/h5-4.pdf).
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3.8 Key Settlements and Land Use
The closest portion of the site is some 2-3km from Westchester Station, the nearest community to the site.
The population of the County in 2006 was 32,046. The principle towns are Amherst (population 9,505),
Springhill (population 3,941), Parrsboro (population 1,401) and Oxford (population 1,178). The study
area is fairly remote; there is one house within 1 km and a second some 1.5 km distant from one of the
proposed WTGs.
In general, the area is partially forested; there is some pasture in the valleys. A number of the cleared
fields along the Higgins Mountain Road are used for the production of commercial blueberries. Only
about 5% of the proposed wind turbines are located in or adjacent to these fields. Once constructed these
turbines will not in inhibit or interfere with these farming operations.
As detailed on Figure 3-4, the land where the turbines are to be constructed is held in a number of
different private ownership parcels with the largest land owner being Neenah Paper. SRWPL has entered
into contractual agreements with the landowners necessary to enable the turbines to the constructed and
operated. Further discussions are ongoing with Neenah Paper to coordinate the proposed construction or
upgrading of access roads, to exchange ecological information, and to coordinate activities to minimize
environmental impact.
There is no federally owned land within the footprint of the proposed wind farm; three small parcels of
provincial land are proposed in the preliminary design. The proponent has entered into the approval
process with NSDNR (i.e., Integrated Resource Management (IRM) process) with respect to construction
at these sites.

3.9 Local Economic Activity
As indicated above, the proposed site is located in a remote rural area. Forestry, agriculture, some
quarrying, and the production of commercial blueberries are the principal economic activities. The
production of blueberries is of increasing importance to the area. According to the Wild Blueberry
Producers Association of Nova Scotia, in 2003, the provincial production of wild blueberries was
57,300,000 pounds with a farm gate value of $28,650,000 and a total economic value to the provincial
economy exceeding $71,625,000. The current average provincial production of blueberries in Nova
Scotia is 41,000,000 pounds (Blueberry Producers Association of Nova Scotia, 2006). Cumberland and
Colchester counties produce the largest share of blueberries in Nova Scotia. Many of the producers, and
spin off businesses such as jam companies, tractor sales, fertilizer sales, etc., are located in the
Westchester Station area.
Some 5-6 km downstream on the Roaring River to the north of the proposed turbines, there is a flow
through aquaculture operation that produces Atlantic Salmon and Arctic Char. It has been in operation for
32 years and creates five to 12 jobs depending on the time of year.
Other industries in the area include maple production and logging (pers. comm. Sankster, Dave, 2006).
One company, i.e., Avert Bentley, in the Westchester Station area produces both blueberry and maple
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products. Other producers in the area include Bragg Industry, Garnett Ruston and Gordon and Wendal
Prudy (pers. comm. Hopper, Paul, 2006).
Labour and materials for construction and operation / maintenance of the proposed wind farm expansion
will be sourced locally whenever possible. Local businesses, e.g., accommodations, restaurants, gas
stations, etc., will also benefit from the proposed works particularly through construction.

3.10 Recreation
As the Great Village River is considered a Bay of Fundy river, all commercial and recreational fishing for
Atlantic salmon is closed; however, there is a recreational fishery for brook trout and brown trout. The
season lasts from April 1 to September 30 except downstream from the confluence with Spencers Brook.
There is also a recreational fishery for salmonids species including brook, brown and rainbow trout and
Atlantic salmon on the Wallace River from April 1 to September 30. The season is shortened from April
15 to September 30th downstream from the Highway 4 Bridge at Wentworth Center of Wallace River
(Dept of Fisheries, 2007).
The upland area that extends from Westchester Station to Higgins Hill including the area around the
proposed sites is heavily hunted. Game includes deer, moose, bear, rabbits, beaver, muskrat, wild cats
and coyotes and the streams and rivers in this area are a popular destination for recreational fishermen.
Some small hunting and fishing camps are located in the area. The area is also extensively used by ATVs
and snowmobiling which brings people along the Higgins Mountain Road where they can access the
woods and open spaces on either side of the road. It is expected that the proposed development will
increase the local road network for ATVs and snowmobiling.

3.11 Infrastructure
The Higgins Mountain Road is only partially surfaced and carries very little traffic. The northerly
portion, i.e., the access from Westchester Station, is the portion that is surfaced, and provides the access
to the Valley Road and hence to Route 4. Access to the site can also be made from Route 4 directly.
There is also a southern access point into the unsurfaced road networks of the site, i.e., access from
Londonderry.
Upgrades to some of the existing roads within the site will be required to transport the turbine
components to their pads. These roads will be maintained as access roads. Consultation with local
authorities and the community will be important in determining the access points during both construction
and operation. Truck traffic will increase the use of local roadways during construction of the wind farm
expansion. Once the wind turbines are constructed, the existing roads in the area will see very little
change in existing traffic patterns.
No sewer or water infrastructure is present in the study area, and none is required for the project.
Electrical transmission lines are present, and the 138kV to the south of the study area forms the
connection point.
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3.12 Archaeological Interests
Two previous archaeological assessments, including a desktop study (A2005NS09) and field
reconnaissance (A2006NS34), were conducted in 2006 for the assessment of the existing three turbines
on Higgins Mountain Road. These assessments showed that the Cobequid region was settled in the late
eighteenth and early 19th centuries by Loyalists, and had been occupied by First Nations peoples prior to
this. The field reconnaissance revealed three archaeological features and an abandoned, unrecorded
cemetery dating to the mid to late nineteenth century. All three of the archaeological features
encountered were adjacent to Higgins Mountain Road and represented in-filled foundation depressions,
likely related to 19th century occupation. These features were not found within proximity of the three
turbines constructed last winter.
As part of the assessment process for the proposed wind farm expansion, a further archaeological desktop
study was conducted for the expanded area under Category C Heritage Research Permit A2007NS30. It
was determined that the area is of high archaeological potential for historic period archaeological
resources. More specifically, several of the proposed turbines are located in proximity to existing or old
roadways which suggests that they may be located near historic resources. Further archaeological work is
underway by Davis Archaeological Consultants; the results will be incorporated into the environmental
assessment and may influence further detailed engineering.
It is also recommended that a 25 m radius non-disturbance buffer be maintained around the three
domestic archaeological resources identified during the 2006 survey. Because the full extent of
interments in the cemetery is not known, it is recommended that this buffer be extended to a 50 m radius
with the centre point being the lone grave marker. This mitigation will be included as a constraint to the
overall project planning.

3.13 Aboriginal Use
The study area is generally believed to be traditionally used by First Nations peoples; however, the
mountainous region of the study area is believed by Davis Archaeological Consultants to be of low
archaeological potential for First Nations cultural resources. Within the study area specifically, the
terraces along the East Branch Great Village River are of elevated potential for First Nations resources.
According to the current development plan, no turbines are planned for the banks of the East Branch
Great Village River as the WTGs are located on the high ridges to capture the wind resources; this area,
will be included in the environmental assessment as a constraint.
The Higgins Mountain and Stevens Mountain may still be used as access to the Cobequid Hills for
traditional hunting. The site is well known for its white-tailed deer population, as well as Mainland
Moose. A Mi’kmaq Knowledge Study is planned as an integral part of the environmental assessment and
design processes.

3.14 Anticipated Visibility
The turbines will be visible from many points along the Higgins Mountain Road, but this is not a highly
trafficked road. Of more relevance perhaps is whether the turbines are visible from Westchester Station,
from Highway 104, and from the Wentworth Valley, including Folly Lake.
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As depicted in Figure 3-5, a visual impact analysis was completed by digitally inserting a projected image
of the planned WTGs in photographs. Four locations were analyzed. These include view planes:
• Looking south west toward Wentworth Station from Wentworth;
• Looking west across Folly Lake;
• Looking south east from the Valley Rd. in Westchester Station; and
• Looking south east from the Wentworth Collingwood Road (up the hill from Westchester Station).
In all locations, the proposed WTGs can be seen. In the first two view planes, one existing turbine can be
viewed with other proposed turbines. It must be remembered that visibility at any time will be dependent
on weather conditions. In many instances, all that will be seen is the distant white rotation of the blades
against the sky. During the night, the necessary lights on the top of the turbines will be seen at a distance.
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Chapter 4

Anticipated Environmental and Socio-Economic Impacts

4.1 Anticipated Impacts and Benefits
The proposed 100MW Higgins Mountain Wind Farm is an expansion of an existing 3.6MW wind farm
that was constructed this past winter. The expanded project in its layout and design has taken into account
ecological, economical and social factors to minimize impacts. Key points include:
• No residence within 500 m of proposed turbine, i.e., within Cumberland County bylaw;
• Complimentary land use to forestry, including that managed by Neenah Paper;
• No new watercourse crossings or disturbance of wetlands are necessary, i.e., all crossings use existing
installations though some road upgrading may be required;
• Significant ecological concerns are not expected based on the studies and work completed to date;
• Consultation completed to date has been supportive of the proposed expansion; and
• Positive experience of the local community and proponent with the existing installation.
The proposed access roadways follow the alignment of existing forestry roads wherever possible; new
road construction and upgrading will be required to enable the transportation of the turbine components to
the WTG pads. Some watercourses and wetlands associated with the existing roads may be impacted by
the road upgrades that are required. While a field assessment and detailed design of the necessary road
upgrades to the existing watercourse crossings has not yet been completed, it is anticipated that one or
more of the watercourse crossing upgrades will be located in a watercourse that may be determined to
either contain fish habitat or be navigable. In addition, the significant amount of earth works that will be
involved in the construction of the turbine pads and the access roads will require the preparation of a
functional erosion and sedimentation control plan to protect the downgradient wetlands and watercourses.
The potential impact on fauna, including avian species, in the area will be further studied via field work
and review of recent literature on impacts of large wind installations on fauna. Initial conversations with
NSDNR have indicated that special attention should be paid to moose populations and their anticipated
reactions to the proposed installation of a 100MW wind farm. The field work will be designed to assist in
determining moose population and distribution in the area. Post-construction monitoring of the existing
three turbines for bird and bat carcasses are ongoing. Field work by a botanist is also in progress to
determine impacts, if any, on rare or sensitive flora species, especially Species at Risk.
The site is in a general area that has documented Mi’kmaq use. A Mi’kmaq Knowledge Study is planned
as an integral part of the environmental assessment.
The proposed wind farm expansion will be a substantial installation on the Higgins and Stevens
Mountains. Given the terrain of the Cobequid Mountains, the potential view plane of the proposed
expansion extends for miles in all directions. Although the selected WTG model has design features to
control noise, some increase in baseline noise levels are expected. Given the remoteness of the area,
noise is not expected to be a significant concern; however, additional studies will be completed as part of
the assessment process.
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The location of the proposed WTGs near old roadways increases the possibility for the presence of
cultural resources in the proposed development area. Four archaeological sites were encountered along
Higgins Mountain Road during the 2006 assessment process. Further archaeological field work is being
undertaken and mitigative measures will be recommended as circumstances warrant.
This proposed project will allow Nova Scotians to access 100 MW of renewable energy via the NSPI
grid. This is the equivalent of heating about 30,000 homes. Wind energy provides reductions in green
house gases and other air pollutants. This project contributes to the attainment of the “green energy”
goals of both the federal and provincial governments. The proposed wind farm expansion also appears to
be supported at the municipal level based on the consultations undertaken to date. Local economic
benefits, both direct and indirect, are also expected as a result of the construction and operation of the
proposed wind farm expansion.

4.2 Preliminary VECs and Issues
The following are a list of anticipated valued ecosystem components (VECs) and socio-economic issues
that will be addressed in greater detail in the environment assessment. The methodology to be employed
in the assessment will stress the importance of focusing on the VECs and socio-economic issues of
greatest concern. These may represent key species or species groups, as well as primary elements, such as
land and water, which are integral to ecological health. The socio-economic issues will include key
quality of life factors, such as noise or aesthetics. An informed understanding of the potential relationship
between the proposed project and the biophysical components and socio-economic issues is required and
will be analysed as part of the assessment process to identify potential pathways between the two.
The following have been identified as potential VECs and socio-economic issues which will be further
assessed:
• Surface water;
• Wetlands;
• Aquatic habitat;
• Avian species, including migratory birds and bats;
• Terrestrial mammals, including moose;
• Species at Risk;
• Traditional use of lands and resources by aboriginal peoples;
• Archaeological resources;
• Land use;
• Noise;
• Traffic;
• Commerce;
• Recreation;
• Health and safety;
• Landscape aesthetics; and
• Tourism.
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Environmental Assessment Approval
Approval Date:

Original Dated October 23, 2006

Higgins Mountain Road 3.5 MW Wind Power Project
Springhill Riverhurst Wind Power Ltd., Proponent
Higgins Mountain Road, Cumberland County, Nova Scotia
The 3.5 MW Higgins Mountain Road Wind Power Development (the “Undertaking”),
proposed by SpringHill Riverhurst Wind Power Ltd. (the “Proponent”), Higgins Mountain
Road, Cumberland County, Nova Scotia is approved pursuant to Section 13(1)(b). This
Approval is subject to the following conditions and obtaining all other necessary
approvals, permits or authorizations required by municipal, provincial and federal acts,
regulations, by-laws, guidelines, policies or standards before commencing work on the
Undertaking. It is the responsibility of the Proponent to ensure that all such approvals,
permits or authorizations are obtained before commencing work on the Undertaking.
This Environmental Assessment Approval is based upon the review of the conceptual
design, environmental baseline information, impact predictions, and mitigation
presented in the Registration Information.

Terms and Conditions for Environmental Assessment Approval
1.0

General Approval
1.1

The Environmental Assessment Approval for the project is limited to the
project as described in the Registration Document. Any proposal by the
Proponent for expansion, modification or relocation of any aspect of the
project from that proposed in the registration document must be submitted
to the Environmental Assessment Branch for review and may require an
environmental assessment.

1.2

The Proponent must within 2 years of the date of issuance of this
approval commence work on the Undertaking unless granted a written
extension by the Minister.

1.3

The Proponent must not transfer, sell, lease, assign or otherwise dispose
of this approval without the written consent of the Minister. The sale of a
controlling interest of a business or a transfer of an approval from a parent
company to a subsidiary or an affiliate is deemed to be a transfer requiring
consent.

Environmental Assessment
Approval

page 1

1.4

2.0

Birds
2.1

3.0

The Proponent must appoint a contact person designated to deal with
complaints from the public, and must provide the contact information to
NSEL.

Archaeological and Heritage Resources
5.1

6.0

Considering the results of the Fall study, the Proponent must implement a
program to monitor for bats to the standards as defined by the NSDNR
Wildlife Division. Based on the results of monitoring programs, the
Proponent must make necessary modifications to mitigation plans and/or
wind farm operations to prevent any unacceptable environmental effects
to the satisfaction of NSEL, based on consultation with NSDNR Wildlife
Division.

Public Consultation
4.1

5.0

Considering the results of the Fall study, the Proponent must implement a
program to monitor for birds to the standards as defined by the Nova
Scotia Department of Natural Resources Wildlife Division and Canadian
Wildlife Service. Based on the results of monitoring programs, the
Proponent must make necessary modifications to mitigation plans and/or
wind farm operations to prevent any unacceptable environmental effects
to the satisfaction of NSEL, based on consultation with NSDNR Wildlife
Division and EC.

Bats
3.1

4.0

The Proponent must implement all mitigation and commitments in the
Registration Document, unless approved otherwise by NSEL.

The Proponent must cease work and contact the Director, Heritage
Division, Nova Scotia Tourism, Culture and Heritage, and the Executive
Director, Union of Nova Scotia Indians, immediately upon discovery of an
archaeological site or artifact unearthed during any phase of the proposed
project.

Noise and Visual Impact
6.1

The Proponent must monitor noise levels, at the request of NSEL. Based
on the results of monitoring program, the Proponent must make
necessary modifications to mitigation plans and/or wind farm operations to
prevent any unacceptable environmental effects to the satisfaction of

Environmental Assessment
Approval

page 2

NSEL.
7.0

Site Reclamation
7.1

8.0

The Proponent must submit a reclamation plan to NSEL for review and
approval, six months prior to initiating site reclamation and abandonment.
The Proponent must reclaim the site to the satisfaction of NSEL.

Contingency Plans
8.1

Prior to construction of the components of the Undertaking, the Proponent
must provide for review and approval to the NSEL Amherst District Office,
an Environmental Protection Plan (EPP) for the construction, operation
and maintenance of the Higgins Mountain Road Wind Power Project. The
EPP must include, but not be limited to:
a)
b)
c)

8.2

The Proponent must provide NSEL for review and approval a contingency
plan, as part of the Environmental Protection Plan, that includes but is not
limited to:
a)

b)
c)

8.3

details of procedures to ensure hazardous material are handled,
stored and disposed of properly
details of erosion and sedimentation control plans, including a
monitoring program for site runoff
such other information as required by NSEL.

accidental occurrences, including but not limited to contingencies
for spills, spill equipment kept on-site, and list and location of
emergency phone numbers
training to be delivered to staff
procedures for responding to incidents occurring during times when
the facility is not staffed (e.g. evenings, weekends, holidays).

The Proponent must adhere to the EPP once finalized and approved by
NSEL.

Original Signed By
____________________
Mark Parent
Minister of Environment & Labour

Environmental Assessment
Approval
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Appendix B
Potential NSPI Award Scenarios – 100MW, 50MW,
and 32MW
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Appendix C
Key Stakeholders
Government – Municipal
Kathy Redmond, Councilor District 6, Cumberland County Municipality
Keith Hunter, Warden, Cumberland County Municipality
Jim Coughlin, Planner, Cumberland County Municipality
Doug Cooke, Councilor District 10, Municipality of the County of Colchester
Bob White, Councilor District 9, Municipality of the County of Colchester
Crawford Macpherson, Director of Community Dev’t, Municipality of the County of Colchester
Town of Oxford
Town of Parrsboro
Town of Amherst
Government – Provincial
Murray Scott, MLA, Cumberland South
Vanessa Margueratt, Environmental Assessment Officer, NS Environment and Labour
Tim Upham, Inspector Specialist, NS Environment and Labour
Gary Westoll, Regional Resource Manager, NS Department of Natural Resources
Tony Nette, Senior Biologist (Large Mammal Specialist), NS Department of Natural Resources
Kim George, NS Department of Natural Resources
John MacInnes, Inland Fisheries Division, NS Dept of Fisheries
Government – Federal
Bill Casey, MP, Cumberland Colchester Musquodoboit Valley
Susanne Laperierre, ecoEnergy Program, Natural Resources Canada
Derek MacDonald, Project Officer, Canadian Environmental Assessment Agency
Craig Holminick DFO-Maritime Region
Daniel Goff, DFO-Gulf Region
Environment Canada
Transport Canada
Canadian Wildlife Service
Land Owners (with option)
Higgins - Rodney & Patricia Adams; Mike Johnson & Wayne MacCallum; Philip Carter; Harold & Lela
Rushton; Donna Forshner, for Earldon Enterprises; Jason Scott MacDougall; Philip Adams, Isaac Adams,
Paul Adams, Anna Adams; Philip Adams, Sterling McLelan
Aboriginal
Joe B. Marshall, Executive Director; Kim Paul, Environmental; Union of Nova Scotia Mi’kmaq
Don Julien, Executive Director; Mike Cox, Environmental; Confederacy of Mainland Mi’kmaq
Grace Conrad, Chief and President, Native Council of Nova Scotia
Business Organizations
Paul Hopkin, Cumberland Regional Economic Development Association
Amherst Chambers of Commerce
NGOs
Clair Christy, Chair; Vicky Daley, Secretary, Cumberland Wilderness Group
Kermit deGooyer, Conservation Planner, Ecology Action Centre
Karen McKendry, Volunteer, Moose Recovery Project, Canadian Parks and Wilderness Society
Sheila Rayworth, Program Coordinator, Rotary Club of Amherst
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Technical Description

1 Introduction
This document summarizes the technical description and specifications of the GE Energy (GE) 1.5SLE 60Hz wind
turbine generator system. GE Energy (GE), a subsidiary of GE Infrastructure, manufactures this system.

2 Overview Multi Generation Product Plan
See product plan document:
1.5serie_GD_allComp_prodplan

3 Technical Description of the Wind Turbine and Major Components
The GE Energy 1.5SLE 60Hz is a three bladed, upwind, horizontal-axis wind turbine with a rotor diameter of 77
m. The turbine rotor and nacelle are mounted on top of a tubular tower giving a rotor hub height of 64.7 m or
80 m. The machine employs active yaw control (designed to steer the machine with respect to the wind
direction), active blade pitch control (designed to regulate turbine rotor speed), and a generator/power
electronic converter system from the speed variable drive train concept (designed to produce nominal 60 Hertz
(Hz), 575-volt (V) electric power).
The GE Energy 1.5SLE 60Hz wind turbine features a distributed drive train design wherein the major drive train
components including main shaft bearing, gearbox, generator, yaw drives, and control panel are attached to a
bedplate (see Fig. 2).
Turbine installation is completed with the mounting of the three-bladed rotor hub to the main shaft after the
nacelle assembly has been mounted to the top of the tower.
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Fig. 1: GE Energy 1.5SLE 60Hz Wind Turbine Generator

Fig. 2: GE Energy 1.5SLE 60Hz Wind Turbine Nacelle Layout
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3.1 Rotor
The rotor on the GE Energy 1.5SLE 60Hz wind turbine is designed to operate in an upwind configuration (blades
positioned upwind of the turbine tower) and is comprised of three blades mounted to a cast ductile iron hub.
The rotor diameter is 77 m, resulting in a swept area of 4,657 m2, and is designed to operate between 10 and
20 revolutions per minute (rpm). Rotor speed is regulated by a combination of blade pitch angle adjustment
and generator / converter torque control. The rotor spins in a clock-wise direction under normal operating
conditions when viewed from an upwind location.
Full blade pitch angle range is approximately 90 degrees, with the zero degree position being with the airfoil
chord line flat to the prevailing wind. The blades being pitched to a full feather pitch angle of approximately 90
degrees accomplishes aerodynamic braking of the rotor; whereby the blades “spill” the wind thus limiting rotor
speed.
To give greater clearance between the rotor and the tower, the rotor is tilted upward and away from the tower
by approximately 4 degrees and the blades have an effective coning angle of 0 deg.

3.2 Blades
There are three rotor blades used on each GE Energy 1.5SLE 60Hz wind turbine. The blades are manufactured
from fiberglass epoxy resin and with a smooth layer of gel coat on the outer surface that is designed to provide
UV protection and blade color.
The rotor blades use a custom, proprietary family of airfoils that were designed specifically for use on wind
turbines. The airfoils are designed to reduce sensitivity to blade-surface roughness caused by insect and dirt
build-up seen during normal operation.
The airfoils transition along the blade span with the thicker airfoils being located in-board towards the blade
root (hub) and gradually tapering to thinner cross sections out towards the blade tip.

3.3 Blade Pitch Control System
The GE Energy 1.5SLE 60Hz rotor utilizes three (one for each blade) independent electric pitch motors and
controllers to provide adjustment of the blade pitch angle during normal operation. Blade pitch angle is
adjusted by an electric drive that is mounted inside the rotor hub and is coupled to a ring gear mounted to the
inner race of the blade pitch bearing (see Fig. 2).
GE’s active-pitch controller enables the wind turbine rotor to regulate speed, when above rated wind speed, by
allowing the blade to “spill” excess aerodynamic lift. Energy from wind gusts below rated windspeed is
captured by allowing the rotor to speed up, transforming this gust energy into kinetic which may then be
extracted from the rotor.
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Three independent back-up battery packs or spring units are provided to power each individual blade pitch
system to feather the blades and shut down the machine in the event of a grid line outage or other fault. By
having all three blades outfitted with independent pitch systems, redundancy of individual blade aerodynamic
braking capability is provided.

3.4 Hub
The hub is manufactured from cast ductile iron and is used to connect the three rotor blades to the turbine
main shaft. The hub also houses the three electric blade pitch systems and is mounted directly to the main
shaft. Access to the inside of the hub is provided through a hatch for inspection and service of the electric pitch
system and blade mounting hardware.

3.5 Gearbox
The gearbox in the GE 1.5SLE 60Hz wind turbine is designed to function as a speed increaser and transmit
power between the low-rpm turbine rotor and high-rpm electric generator. The gearbox for the 60 Hz version
of the GE 1.5SLE 60Hz is a three-stage planetary/helical design with a gear ratio of 1:78. The gearbox is
mounted to the machine bedplate with elastomeric elements that are designed to provide vibration damping
and noise reduction between the gearbox and bedplate. The gearbox housing is cast from ductile iron and is
designed to house the drive train gearing. The gearing is designed to transfer torsional power from the wind
turbine rotor to the electric generator. A parking brake is mounted on the high-speed shaft of the gearbox.

3.6 Bearings
The blade pitch bearing is a dual, four-point ball bearing designed to allow the blade to pitch about a spanwise pitch axis. The inner race of the blade pitch bearing is outfitted with a blade drive gear that enables the
blade to be driven in pitch by an electric gear-driven motor/controller.
The main shaft bearing on the GE 1.5SLE 60Hz is a double-row spherical roller bearing mounted in a pillowblock housing arrangement.
The roller bearings used inside the gearbox are of the cylindrical, tapered and four-point ball types. These
bearings are designed to provide bearing and alignment of the internal gearing shafts and accommodate
radial and axial loads.

3.7 Gearbox Lubrication System
The gearbox has a forced-lubrication system (driven by an electric pump). The fluid capacity of the gearbox is
approximately 300 liters (L).
The bearings are force-lubricated by cross flow from individual spray nozzles. Before the oil is pumped through
the oil lines, it passes through a filter, a heat exchanger and a pressure reduction valve designed to provide
clean oil at the correct pressure to the bearings.

8/16

CONFIDENTIAL - Proprietary Information. DO NOT COPY without written consent from GE Energy.
© 2006 GE Energy. All rights reserved
1.5sle60H_GD_allComp_xxxxxxxx.ENxx.04.doc

GE Energy

Technical Description

3.8 Brake System
The electrically actuated individual blade pitch systems act as the main braking system for the wind turbine.
Braking under normal operating conditions is accomplished by feathering the blades out of the wind. Any
single feathered rotor blade is designed to slow the rotor, and each rotor blade has its own back-up battery
bank to provide power to the electric drive in the event of a grid line loss.
The turbine is also equipped with a mechanical brake located at the output (high-speed) shaft of the gearbox.
This brake is only applied immediately on certain emergency-stops (E-stops). This brake also prevents rotation
of the machinery as required by certain service activities.

3.9 Generator
The generator is a doubly fed induction-generator with wound rotor and slip rings. The generator synchronous
speed is 1200 rpm, and a variable frequency power converter tied to the generator rotor allows the generator
to operate at speeds ranging from 870 rpm to 1600 rpm. Nominal speed at 1.5 MW power output is 1440 rpm.
The generator meets protection class requirements of the International Standard IP 54 (totally enclosed) and is
air-cooled. The generator housing is grounded and an air-to-air thermal exchanger cools the windings under
normal operating conditions.
The generator is mounted to the bedplate on elastomeric foundations to reduce vibration and associated
noise.
Temperature sensors are built into the generator windings to provide a temperature reading to the wind
turbine controller. In the event the generator temperature is outside of the normal operating range, an
automatic shutdown of the turbine is initiated if the generator is on-line. Additionally the machine will be
unable to start if the windings are below their acceptable operating temperature limit.

3.10 Flexible Coupling
Designed to protect the drive train from excessive torque loads, a flexible coupling is provided between the
generator and gearbox output shaft this is equipped with a torque-limiting device sized to keep the max.
allowable torque below the 3 times of the nominal drive train torque.

3.11 Yaw System
A roller bearing attached between the nacelle and tower facilitates yaw motion. Four planetary yaw drives
(with brakes that engage when the drive is disabled) mesh with the outside gear of the yaw bearing and steer
the machine to track the wind in yaw. The automatic yaw brakes engage in order to prevent the yaw drives
from seeing peak loads from any turbulent wind.
A wind vane sensor mounted on top of the nacelle sends a signal to the turbine controller to evaluate the
position of the nacelle with respect to wind direction. Within a specified time interval, the controller activates
the yaw drives to align the nacelle to the average wind direction. The yaw drives require electric power to
operate.
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On the underside of the yaw deck, a cable twist sensor is mounted to provide a record of nacelle yaw position
and cable twisting. After the sensor detects 900-degree rotation in one direction (net), the controller
automatically brings the rotor to a complete stop, untwists the cable by counter yawing of the nacelle, and
restarts the wind turbine.

3.12 Tower
The GE Energy 1.5SLE 60Hz wind turbine is mounted on top of a tubular tower, putting the wind rotor hub height
at 64.7 m or 80 m depending on the configuration. The tubular tower is tapered and manufactured in three
sections from steel plates. Access to the turbine is through a lockable steel door at the base of the tower.
Service platforms are provided. Access to the nacelle is provided by a ladder and a fall arresting safety system
is included. Interior lights are installed at critical points from the base of the tower to the tower top.

3.13 Nacelle
The nacelle of the GE 1.5SLE 60Hz turbine is constructed of fiberglass and lined with sound-insulating foam
(see Fig. 2). This sound insulating foam helps reduce acoustic emissions from the wind turbine.
Access from the tower into the nacelle is through a manhole in the bedplate, which is located beneath the
wind rotor main shaft.
The nacelle is ventilated and illuminated with electric lights and a skylight hatch.
A hatch at the front end of the nacelle provides access to the blades and hub. When the rotor is stopped and
secured in position with a hydraulic rotor lock, the interior of the hub can be accessed through one of three
hatches located in the rotor spinner.

3.14 Anemometer, Wind Vane, and Lightning Rod
An anemometer, wind vane, and lightning rod are mounted on top of the nacelle housing. Access to these
sensors is accomplished through a hatch in the nacelle roof.

3.15 Lightning Protection
The rotor blades are equipped with a strike sensor mounted in the blade tip. Additionally a solid copper
conductor from the blade tip to root provides a grounding path that leads to the grounding system at the base
of the tower foundation (see Fig. 4). The turbine is grounded and shielded to protect against lightning, however,
lightning is an unpredictable force of nature, and it is possible that a lightning strike could damage various
components notwithstanding the lightning protection deployed in the machine.
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3.16 Wind Turbine Control System
The GE 1.5SLE 60Hz wind turbine machine can be controlled automatically or manually from either the control
panel located inside the nacelle or from a personal computer (PC) located in a control box at the bottom of the
tower. Control signals can also be sent from a remote computer via a Supervisory Control and Data Acquisition
System (SCADA), with local lockout capability provided at the turbine controller.
Using the tower top control panel, the machine can be stopped, started, and turned out of the wind. Service
switches at the tower top prevent service personnel at the bottom of the tower from operating certain systems
of the turbine while service personnel are in the nacelle. To override any machine operation, Emergency-stop
buttons located in the tower base and in the nacelle can be activated to stop the turbine in the event of an
emergency.
Under partial load, the blade pitch angle is held constant and the rotor speed is controlled by the
generator/converter control system. Once the rated wind speed is reached, the rotor blades operate in a servo
mode whereby turbine power output and rotor speed are controlled by varying the blade pitch angle in
combination with the generator/converter torque/speed control system.

3.17 Power Converter
The GE 1.5SLE 60Hz wind turbine uses a power converter system that consists of a converter on the rotor side, a
DC intermediate circuit, and a power inverter on the grid side. Altogether this complete system functions as a
pulse-width-modulated converter in 4-quadrant operation.
The converter system consists of an insulated gate bipolar transistor (IGBT) power module and the associated
electrical equipment. Variable output frequency of the converter allows a rotational speed-module operation
of the generator within the range of 870 rpm to 1600 rpm.

3.18 Grid Connection Requirements
See Electrical Grid Data Document:
Grid Interconnection of the GE 1.5 MW, 60 Hz Wind Turbine

CONFIDENTIAL - Proprietary Information. DO NOT COPY without written consent from GE Energy.
© 2006 GE Energy. All rights reserved
1.5sle60H_GD_allComp_xxxxxxxx.ENxx.04.doc

11/16

GE Energy

Technical Description

3.19 Electrical Configuration
The electrical configuration for the GE Energy 1.5SLE 60Hz wind turbine generator is given in Fig. 3: below:

Fig. 3: Electrical Configuration

4 Technical Data GE Energy 1.5SLE 60Hz Wind Turbine
See Technical Data Document:
1.5sle60H_TD_allComp_xxxxxxxx

5 Operational Limits
5.1 Operational Temperature Range
GE 1.5sle – Standard

GE 1.5sle – Cold Weather (CW)

–15º to +40º C

–30º to +40º C

The indicated minimum operating temperatures are the switch-off criteria.
Switching-on takes place with a hysteresis of 5 K (-10 ° resp. -25 °C).

5.2 Survival Temperature
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GE 1.5sle – Standard

GE 1.5sle – Cold Weather (CW)

–20º to +50º C

–40º to +50º C
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5.3 Survival Extreme Wind Velocity
GE 1.5sle – Standard

GE 1.5sle – Cold Weather (CW)

@ -10° = 55 m/s
@ -20° = 52.5 m/s

52 m/s

6 Power Performance and Cut in / out Wind Speed
See calculated Power Curve document.

7 Acoustic Performance
See Noise Emission Characteristics Document.

8 Electrical Interconnect Specifications
Section 8 provides information intended to assist in evaluating how the GE 1.5SLE 60Hz wind turbine integrates
with the grid electrical system.

8.1 GE 1.5 MW Turbine Generator Configuration
The GE 1.5SLE 60Hz turbine has the capability of operating at leading or lagging power factor and is equipped
with a doubly fed (wound rotor) asynchronous (induction) generator with slip rings and an AC-DC-AC electronic
power converter.

8.2 Selectable Power Factor
The Standard GE 1.5SLE 60Hz Wind Turbine is designed with a selectable power factor. At 1.0 pu voltage (575 V)
and full power (1500 kW), a power factor of 0.95 overexcited (reactive power delivered by the wind turbine) to
0.90 underexcited (reactive power absorbed by the wind turbine) is possible. The power factor is settable at
each WTG or by the wind farm SCADA system.

8.3 Harmonics & IEEE-519
The GE 1.5SLE 60Hz wind turbine is designed to produce power with current harmonics (based on the full load
current) that are below the standard set forth in IEEE-519.

8.4 Input Parameters for Power System Studies
GE will assist customers and utilities in the electrical modeling of the GE 1.5SLE 60Hz wind turbine generator
system to determine the impact on utility power systems.
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9 Lightning Protection/Grounding
9.1 System Grounding Requirements
The grounding system installed, as part of the wind turbine foundation pad must be designed to meet local
conditions and regulations. The same grounding system is utilized for lightning protection.
A resistance to neutral earth of 2 ohms or less is preferred, and a 50 kA surge protector is provided as standard
equipment in the low voltage distribution cabinet of the GE 1.5SLE 60Hz wind turbine.
If the ground resistance is between 2-5 ohms, the addition of a 100 kA (min) surge protector at the low voltage
side of the transformer is strongly recommended as part of the Owner’s balance of plant obligation.
If ground resistance is more than 5 ohms, GE requires the addition of a 100 kA surge protector at the low
voltage side of the transformer.

9.2 1.5 MW WTG and 1750 kVA Transformer Grounding System
The grounding system of the wind turbine generator must be connected to the grounding system of the
transformer.
Local soil conditions and resistivity must be considered in the installation of the grounding system as noted in
section 9.1 above. The ground grid must be made of closed ring conductor and connected to ground rods
using CadWeld connectors. If ground resistance is not sufficiently low, the grounding system must be
improved. In many cases this improvement may be accomplished by adding two ground rods at a time and
spaced equally around the perimeter of the ring conductor.
The grounding system, at a minimum, is made of 250 kCM bare copper and 5/8” diameter-8’ ground rods. Ring
conductor must be installed 30” below ground level and approximately 18” from the foundation. Ground rods
must be equally spaced around the perimeter of the ring conductor at approximately 24” from it. The 250 kCM
ground conductor must be extended to the transformer at approximately 12” from the transformer pad. Two
ground rods must be connected to the ground conductor at 26” apart. The H0 and X0 terminals of the
transformer must be connected to the ground through the grounding pad at the high-voltage and low-voltage
compartments respectively.
The lightning protection/grounding for the GE Energy 1.5SLE 60Hz turbine is a function of site specific
requirements and local state, federal electrical codes and requirements.
GE provides the lighting protection / grounding hardware from the blade tips to the base of the
tower (Fig. 4). The grounding system from the transformer and tower foundation is the Owner’s obligation.
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Fig. 4: Lightning Protection and Grounding Illustration

10 Dynamic Model
The GE wind turbine should not be modeled as a synchronous generator. Additionally, the generator acts as a
traditional induction generator only when the crowbar operates thus short circuiting the converter.
The generator is a doubly-fed induction generator with a power converter interfacing the rotor to the grid.
A detailed dynamic model of the GE 1.5 MW, 60 Hz wind turbine is currently available in PSLF (from GE Power
Systems Energy Consulting, PSEC) and PSS/E (from Power Technologies, Inc., PTI). Users with current licenses of
the respective software should have access to this model.
The model characterizes the prime mover (turbine, blade pitch and shaft) and the generator, converter,
controls and protection.
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11 Special Optional Features
11.1 Cold Weather Adaptations
See Cold weather adaptations document:
1.5serie_GD_allComp_CWxxxxxx

11.2 LVRT – Low Voltage Ride Through
See Low Voltage ride through document:
Grid Interconnection of the GE 1.5 MW, 60 Hz Wind Turbine
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