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residual effects of the Project will be determined using the criteria, based on federal and provincial 
EA guidance (Table 13.2). 
 
The expectation for, and significance of, residual effects determines the need for a monitoring and/or 
follow-up program.    
 

Table 13.2:  Criteria for Identification and Definition of Environmental Impacts 

Attribute Options Definition 

Scope 

(Geographic 

Extent) 

Local Effect restricted to area within 1 km of the Project site 

Regional Effect extends up to several km from the Project site 

Provincial Effect extends throughout Nova Scotia 

Duration Short-term Effects last for less than 1 year 

Medium-term Effects last for 1 to 10 years 

Long-term Effects last for greater than 10 years 

Frequency Once Occurs only once 

Intermittent Occurs occasionally at irregular intervals 

Continuous Occurs on a regular basis and regular intervals 

Magnitude Negligible No measurable change from background in the population or resource; or in 

the case of air, soil, or water quality, if the parameter remains less than the 

standard, guideline, or objective 

Low Effect causes <1% change in the population or resource (where possible the 

population or resource base is defined in quantitative terms) 

Moderate Effect causes 1 to 10% change in the population or resource 

High Effect causes >10% change in population in resource 

 
The potential level of impact after mitigation measures are applied (i.e., residual effects) was 
identified based on the criteria and definitions provided in the Natural Resources Canada (NRCan) 
document, “Environmental Impact Statement Guidelines for Screenings of Inland Wind Farms Under 
the Canadian Environmental Assessment Act” (NRCan 2003), as shown in Table 13.3. 
 

Table 13.3: Definition of Significant Residual Environmental Impact 

Significance Level Definition 

High Potential effect could threaten sustainability of the resource and should be considered a 

management concern.  Research, monitoring, and/or recovery initiatives should be 

considered. 

Medium Potential effect could result in a decline in resource to lower-than-baseline but stable levels 

in the study area after project closure and into the foreseeable future. Regional management 

actions such as research, monitoring, and/or recovery initiatives may be required. 

Low Potential effect may result in slight decline in resource in study area during life of the Project.  

Research, monitoring, and/or recovery initiatives would not normally be required. 

Minimal/None Potential effect may result in slight decline in resource in study area during construction 

phase, but should return to baseline levels. 
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13.2 Effects Assessment 
Effects and mitigation measures related to each VEC are described below.  Potential effects of the 
Project on the identified VECs are further analyzed in Tables 13.4 to 13.6 to identify and evaluate 
the significance of residual effects, based on the criteria listed above.  Mitigation measures are also 
summarized.   
 
Accidents and malfunctions are considered for each phase. 
 
13.2.1 Species of Conservation Interest 
It is widely acknowledged that wind energy development can have a suite of potential direct and 
indirect impacts on terrestrial fauna (Arnett et al. 2007; Kuvlesky, Jr. et al. 2007).  General 
construction activities within and adjacent to watercourses and water bodies, can affect aquatic 
fauna and habitat. The extent and magnitude of these impacts can vary with the stage of the Project 
but are present for all phases. 
 
During the site preparation and construction phases of wind energy projects, potential impacts to 
SOCI will be related to: 
 

 sensory disturbance; 
 habitat loss/alteration and/or fragmentation, and  
 effects on fish passage/migration; and 
 mortality.  

 
Sensory Disturbance 
Sensory disturbance to fauna SOCI may occur from a variety of anthropogenic sources.  For wind 
energy projects, disturbance impacts are typically most significant during the construction phase, 
which involves increased presence of on-site personnel, vehicles, and heavy equipment (Helldin et 
al. 2012). Avoidance impacts related to the construction phase have been reported for large 
mammals in two cases [e.g., Rocky Mountain Elk (Cervus elaphus) (Walter et al. 2006) and wolves 
(Álvares et al. 2011)], but in both cases the effects were temporary and subsided once construction 
was completed.  It is expected that avoidance or displacement effects related to the site preparation 
and construction phases of the Project will not persist in the long-term.  
 
It is also important to distinguish wind energy facility roads from high-use motorways in regards to 
sensory disturbance.  Many of the documented effects of roads are related to avoidance due to 
traffic noise (Forman and Alexander 1998). The magnitude of such effects will be greatly reduced in 
the context of this wind energy development, as road traffic will be minimal (maintenance vehicles 
during operations) and limited. 
 
Sensory disturbance during the operations and maintenance phase of the Project will be limited to 
the presence of on-site personnel conducting maintenance on Project infrastructure. Although 
literature on the topic is sparse, most evidence suggests that in general, terrestrial wildlife are not 
adversely effected by operating wind turbines.  It was determined that a population of elk in 
Oklahoma, for example, did not change their home range or experience reduced dietary quality 
within an operating wind power development (Walter et al. 2006).  It is therefore unlikely that 
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ungulates in the Project site, including White-tailed deer and potentially Mainland moose, will be 
affected. Likewise, the small mammal community at a wind energy development in Spain was 
demonstrated to be unaffected by turbine operations (de Lucas et al. 2005).   
 
Impacts to fauna SOCI during the decommissioning phase of the Project will be similar to those 
experienced during the site preparation/construction phase (Helldin et al. 2012).  Namely, sensory 
disturbance due to the increased presence of on-site personnel and the operation of heavy 
equipment may elicit temporary displacement/avoidance behaviours in mobile wildlife species. 
No sensory disturbance impacts are expected for fish SOCI. 
 
Habitat Loss/Alteration 
Although the permanent footprint of a wind energy facility is generally estimated to be just 5 to 10% 
of the Project site (Arnett et al. 2007), there is the potential that significant habitat elements for 
certain fauna SOCI may altered/removed during site preparation activities, such as clearing, for 
turbine pads and access roads. However, the effects may be negligible if the habitat is in adequate 
supply in the general area surrounding the Project site (Arnett et al. 2007). Since the Project footprint 
represents approximately 2.5% of the Project site area and habitat types at the Project site are 
common in the surrounding landscape, the effects of habitat loss/alteration on terrestrial fauna SOCI 
will be minimized.   
 
The construction of roads has a variety of well-documented, adverse effects including fragmentation 
of otherwise continuous segments of suitable habitat and restriction of movement of individuals 
between habitat patches (Trombulak and Frissell 2000, Eigenbrod et al. 2008 ), avoidance of 
adjacent habitat, increased access for hunters/poachers (Brody and Pelton 1989; Helldin et al. 
2012), which can potentially result in increased mortality of certain wildlife species while also 
facilitating the expansion of interspecific competitors (Beazley et al. 2004) and exotic species 
(Trombulak and Frissell 2000).  The road network will have a small footprint due to the small size of 
the Project, which will significantly reduce the magnitude of any potential effects. Furthermore, 
Project layout will incorporate an existing network of logging roads that extend throughout the site 
and throughout the surrounding landscape.   
 
Potential effects to fish SOCI and associated habitat during the site preparation and construction 
phases the Project would be primarily related to the construction and upgrading of access roads and 
the installation of crossing structures where roads intercept watercourses. Vegetation clearing along 
banks and land adjacent to watercourses could result in significant habitat degradation for fish and 
other aquatic biota if appropriate mitigation techniques are not employed. The alteration or removal 
of riparian vegetation may result in bank instability and erosion, leading to sedimentation of the water 
body and degradation of water quality.  
 
Removal of overhanging vegetation from stream banks decreases shade/cover for fish resulting in 
increased vulnerability to predators and potentially in increased localized water temperatures. 
Likewise, the removal of instream cover, such as coarse woody material or edge habitat (e.g., 
undercut banks) may have a similar effect on fish habitat. Coarse woody material also provides 
habitat for aquatic invertebrates. Alterations to channel morphology and interference with sediment 
transport may also lead to fish habitat modification/degradation (MTO 2009). Many effects to fish 
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habitat can be mitigated through thoughtful planning and the incorporation of standard mitigation and 
BMPs (refer to Section 4). 
 
The potential effects of the Project on fauna SOCI habitat during the operational phase are likely to 
be minimal.  Aside from surface disturbance and the possible removal of regenerated vegetation, 
decommissioning will not include additional habitat loss/alteration.  Therefore, the impacts to fauna 
SOCI during this phase of the Project are not expected to be significant in magnitude or long-term in 
duration.  
 
Effects on Fish Passage/Migration 
Lack of consideration for fish migration/passage during the design of crossing structures and/or 
appropriate installation techniques may also lead to a number of effects on Atlantic salmon. These 
effects typically manifest as modifications or barriers to fish movement through the affected 
watercourse. Barriers to fish passage include velocity barriers, alteration of the stream gradient and 
insufficient flow/depth (MTO 2009). 
 
Many effects to fish passage can be mitigated through thoughtful planning and the incorporation of 
standard mitigation and BMPs (refer to Section 4.0). 
 
Collision Mortality 
Increased vehicle and heavy equipment traffic during all phases of the Project may result in 
collisions with terrestrial wildlife.  It is expected that these collision events will be minimized by the 
implementation of safe work practices (e.g., strict adherence to speed limits, obeying all warning 
signs, etc.).  Collisions, should they occur, will be infrequent and will not have a significant effect on 
population levels.  
 
General Mitigation Measures 
The following specific mitigative measures will be implemented to avoid and mitigate any potential 
effects on SOCI: 
 

 Minimization of the footprint of physical disturbance by: 
o Alignment of access roads with existing roads and logging trails, wherever possible. 
o Where the aforementioned is not possible, designing and constructing access roads to 

avoid environmentally sensitive habitats, where possible, and ensuring the most efficient 
means to access turbines is achieved. 

o Maintenance of a buffer around sensitive habitats such as watercourses and 
wetlands, where possible. 

o Minimizing routine vegetation clearing: 
 clearing of land only if required for construction area footprint; 
 restoration of areas of disturbance where possible, post construction; 

and 
 siting construction compounds in/on non-sensitive areas. 

 Completion of a comprehensive schedule and determination of timelines to efficiently complete 
Project activities within the shortest time frames possible. 
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Species-Specific Mitigation 
Desktop and field analyses for fauna SOCI revealed several species that have the potential to occur at 
the Project site.  Addressing the potential impacts of the Project on these species will require species-
specific mitigation techniques, as described below: 

 
Fisher: 

 Project activities will be planned to minimize disturbance to Fisher habitat at the Project site, 
particularly in mature, mixed wood stands featuring large, hollow trees (suitable for denning) 
and areas of continuous canopy cover (Gilbert et al.1997).  

 
Mainland moose:  

 Project personnel will report any evidence of Mainland moose to NSDNR. 
 
Monarch: 

 Should large congregations of Monarchs be found at the Project site, Project activities in the area 
should cease until the migrating group has left the Project site.  This is most likely to occur in late 
summer, prior to the fall migration. 

 
Wood turtle: 

 Based on recommendations outlined in the document ‘Protecting and Conserving Wood 
Turtles: A Stewardship Plan for Nova Scotia’ (MacGregor and Elderkin 2003), and the “NS 
Transportation and Public Works Generic Environmental Protection Plan for the Construction 
of 100 Series Highways” (NSTPW 2007), the following general procedures will be 
implemented to ensure the protection of Wood turtles:  

o Any turtles found will be relocated outside of the construction zone, along the same 
habitat corridor in the direction of travel the turtle was originally oriented and 
preferably upstream within the same riparian habitat corridor (< 400 m). 

o Any sightings of wood turtle will be reported to the NS Wood Turtle Recovery Team 
at 1-866-727-3447.  

o Adequate, permanent buffers of vegetation will be left around important Wood turtle 
habitat.  If necessary (i.e., in the event that Wood turtles are confirmed at the site), an 
appropriate mixture of shrubs and trees shall be planted to create a buffer. 

 
Fish SOCI (Atlantic Salmon, American Eel, Striped Bass) 

 The siting, design, installation and decommissioning of all crossing structures will incorporate 
ongoing consultation with DFO, and NSE, and will avoid areas of sensitive habitat and 
ensure that fish passage is maintained; 

 Additional mitigation for the protection of fish habitat will be ensured through the NS 
watercourse alteration permitting process. 
 

13.2.2 Avifauna 
The effects of a wind farm on birds are variable and depend on factors such as the development design, 
topography of the area, habitats affected, and the bird community in the wind farm area (Drewitt and 
Langston 2006).  Although some effects are related to construction (e.g., habitat alteration), most 
potential effects on avifauna are mainly related to operation and may include:  
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 habitat loss/alteration; 
 mortality resulting from direct collision; and 
 sensory disturbance. 

 
Habitat Loss/Alteration 
Habitat alterations resulting from the site preparation and construction phases of wind energy 
developments have the potential to impact bird populations either directly or indirectly (Arnett et al. 2007).  
However, impacts are considered less severe than those from other energy extraction developments 
such as oil and gas exploration because the disturbance is limited to the construction footprint (i.e., 
turbine pads, roads, associated buildings, etc.) (Kuvlesky et al. 2007).  The magnitude of these impacts, 
however, may be magnified if the disturbed area contains sensitive plant communities that provide 
important habitat to local bird populations (Kuvlesky et al. 2007).  Altered landscapes can potentially lead 
to displacement of species with sensitive habitat requirements (Arnett et al. 2007).  Site clearing and 
preparation may involve the removal of key habitat features, such as standing deadwood, mature trees, 
or shrub cover required as foraging and/or breeding habitat for certain bird species.   
 
Mature forest, for example, is present at the Project site and its removal may displace bird species into 
other mature stands in the general area.  In addition, three of four turbines will be located in cutovers. 
Surface disturbance is greater in the construction phase than in the operational phase because large 
right of ways need to be created to accommodate large construction equipment and transport vehicles 
(Arnett et al. 2007).  It can therefore be assumed that impacts associated from direct habitat alteration 
are greatest in the short-term, except when key habitat features are permanently removed.  Depending 
on the availability of nearby alternative habitat, habitat alterations associated with wind energy 
infrastructure may have detrimental effects on local bird populations.  The landscape of the Project site 
and immediately surrounding area features forest stands that would appear to provide suitable alternative 
habitat to bird species displaced due to habitat alteration at the Project site. 
 
Collision Mortality 
The most overt potential effect of the Project on birds is direct mortality resulting from collision with 
Project infrastructure, namely turbine blades, during the operational phase.  Most evidence suggests that 
mortality levels resulting from turbine collisions are low (EC et al. 2012) although many studies do not 
adequately incorporate carcass removal by scavengers into mortality estimates.  In a review of night 
migrant fatalities at wind farm sites in North America, Kerlinger et al. (2010) found fatality rates of less 
than one bird/turbine/year to approximately seven birds/turbine/year, even with corrections made for 
scavenger removal and searcher efficiency.  Furthermore, multi-bird fatality events, in which more than 
three birds were killed at a turbine site in a single night, were found to be rare and may have been related 
to lighting and/or inclement weather (Kerlinger et al. 2010).   
 
Collision risk is greater on or near areas used by large numbers of foraging or roosting birds or in 
important migratory flyways (Drewitt and Langston 2006).  In Canada, passerines account for 70% of all 
fatalities, with most occurring during the fall migration season (EC et al. 2012).  The probability of raptor 
collision with wind turbines depends on the species, turbine height, and local topography (de Lucas et al. 
2008).  Collision risk can therefore be greatly reduced by incorporating knowledge of the avifauna into the 
design and placement of wind power infrastructure.   
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In summary, available research suggests that the probability of large-scale fatality events occurring at 
wind farms is extremely low (Kerlinger et al. 2010) and the observed mortality caused by wind energy 
facilities is low compared to other sources of human caused bird mortality (i.e., buildings, 
communications towers, vehicles, etc.) (Kingsley and Whittam 2005).  Baseline information gained from 
avian surveys can be combined with site specific considerations to greatly reduce the risk of bird 
collisions.  
 
Sensory Disturbance 
Sensory disturbance to birds can occur during the construction, operational, and decommissioning 
phases of wind power projects, and can be caused by the increased presence of personnel, vehicle 
movement, operation of heavy equipment, and the operation of the turbines themselves (Drewitt and 
Langston 2006).  It is thought that disturbance to birds may have a greater population impact than 
collisions, although research is lacking in this area (Kingsley and Whittam 2005).  Primary concerns with 
regards to sensory disturbance are related to displacement and potential effects on key physiological 
processes such as breeding.  
 
Some studies have shown that birds will exhibit avoidance behaviours post-construction, leading to a 
variable degree of displacement from previously used habitat (reviewed in Drewitt and Langston 2006) 
which essentially amounts to habitat loss.  In most cases, such displacement is on the scale of tens to 
hundreds of metres, which can lead to localized changes in bird densities (Leddy et al.1999; Pearce-
Higgins et al. 2009).  However, while birds may avoid specific sites, the evidence does not suggest that 
birds abandon the general area as a whole.  Other research indicates that the presence of wind turbines 
has no effect on the distribution of the bird community (Devereux et al. 2008) and birds may habituate to 
the presence of operating wind turbines (Madsen and Boertmann 2008).  The tolerance to Project related 
disturbance may be species specific but may also be related to the availability of alternative habitat 
(Kingsley and Whittam 2005).  Thus, careful site selection of turbines to avoid any unique habitat types 
will alleviate some disturbance and/or displacement effects, especially during the operational phase of 
the Project. 
 
General Mitigation Measures 
The following mitigative measures will be implemented to avoid and mitigate any potential effects on 
avifauna: 
 

 Where possible, clearing of site vegetation will be conducted outside of the breeding and 
nesting season for birds (April to August).  If this is not possible, a mitigation plan will be 
developed in consultation with NSDNR and CWS prior to clearing activities. 

 Surveys for raptor nests will be completed prior to any clearing activities occurring during the 
main nesting season for this group (mid-February to mid-May). 

 Use of lighting during construction and on turbine hubs and blades will be limited to minimum 
levels while still meeting requirements of Transport Canada. 

 There will be no general lighting at the Project site.  Lighting will only be used when 
technicians are working on-site. 

 Where possible, placement of Project infrastructure in habitats significant to bird species (as 
identified during avian surveys) will be avoided.  These include wetlands, mature forests, and 
areas with large, hollow trees. 
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 Post-construction monitoring will be implemented under direction from NSE and in 
consultation with CWS and NSDNR to monitor for significant mortality trends. 

 
Species-Specific Mitigation 
Bird surveys identified three species that are listed under either SARA or NS ESA.  Addressing the 
potential impacts of the Project on these species will require species-specific mitigation techniques, as 
described below: 
 
Canada Warbler: 

 Project activities will avoid and/or minimize disturbance to Canada Warbler nesting habitat, 
including mature forest habitats with  well-developed shrub layers and wetland habitats, and  
especially treed and shrub swamps. 

 An increased buffer distance will be maintained between turbine locations and delineated 
wetland edges where evidence of breeding was identified during surveys. 

 
Eastern Wood-Pewee: 

 Project activities will avoid and/or minimize disturbance to Eastern Wood-Pewee nesting 
habitat, including areas of low canopy cover, near or within large deciduous or mixed wood 
forest stands. 

 
Olive-sided Flycatcher: 

 Project activities will avoid and/or minimize disturbance to Olive-sided Flycatcher resources 
and nesting habitat, including tall trees or snags within clearings (required for perching and 
foraging), especially near wetlands or edges of mature coniferous forest stands. 

 
13.2.3 Bats 
The installation of wind turbines has the potential to impact bats both directly and indirectly (Arnett et al. 
2007).  Although some effects are related to construction (i.e., habitat alteration), most potential effects 
on bats are mainly related to operation and may include:  
 

 habitat loss/alteration; 
 mortality resulting from direct collision and/or barotrauma; and 
 sensory disturbance. 

 
The significance of these impacts at the population level depends on a number of biotic and abiotic 
variables, including the number of individuals affected and the stability of the population, season, 
physiologic condition of the individuals affected, and weather factors.  
 
Habitat Loss/Alteration 
Habitat alterations, including vegetation clearing and soil disruption (NRC 2007) resulting from the site 
preparation and construction phases, may impact bats (Arnett et al. 2007).  The removal of trees during 
the site clearing and preparation phases can be especially detrimental, particularly to those bat species 
which use trees as roosting habitat (Arnett et al. 2007).  
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Some studies, however, suggest that habitat changes related to wind power developments may in fact 
create benefits to bats by increasing cleared areas and creating access roads, both of which can be used 
by bats as foraging habitat (as cited in Arnett et al. 2007; Kunz et al. 2007a).  In relation to this, small-
scale disturbances, including creating small cutblocks or small scale access roads through forested 
habitat, have been shown to stimulate an increase in bat activity relative to previous years (Grindal and 
Brigham 1998).  It is important to note, however, that increased edge habitat due to forest clearing may 
subsequently increase the risk of mortality by virtue of attracting bats to the area of the operating turbine 
(Kunz et al. 2007b).   
 
Mortality 
Mortality of bats is a potential effect during the operational phase of wind energy projects. Necropsy of 
recovered carcasses found that the cause of death for baths killed at wind-energy facilities is an 
indiscernible combination of direct collision with the turbine blades and barotrauma (Grodsky et al. 2011), 
although more recent pathological research has found that traumatic injury is the major cause of bat 
mortality at wind farms and that post-mortem artifacts may manifest themselves as pulmonary 
barotrauma lesions (Rollins et al. 2012).  Barotrauma is characterized by a drop in atmospheric pressure 
along the top of a rotating turbine blade, which causes thoracic, abdominal, and pulmonary injury to bats 
when passing through the low pressure area (Baerwald et al. 2008).   
 
Much of the established literature has not attempted to elucidate the causes of bat mortality but has 
instead reported on the magnitude of mortalities.  In Canada, EC reports that bat fatalities outnumber bird 
fatalities (EC et al. 2012).  This causes concern as bats are long-lived and have low reproductive rates 
(Arnett et al. 2007).  
 
Research suggests that migratory tree-roosting species suffer the highest fatalities at wind farms (Kunz 
et al. 2007a; Kuvlesky et al. 2007; Cryan and Barclay 2009), although deaths of Tri-colored bats 
constituted 25.4% of total bat fatalities at wind facilities in the eastern United States (as cited in Arnett et 
al. 2007).  Migratory species, including Hoary bat, Eastern red bat, and Silver-haired bat, accounted for 
71% of 2,270 bat fatalities recorded at wind energy facilities across Canada between 2006 and 2010 (EC 
et al. 2012).  Most bat fatalities are reported in the late summer months (Johnson 2005) coinciding with 
the start of swarming and autumn migration (Arnett et al. 2007: EC et al. 2012).  Periods of high mortality 
may therefore be linked with the timing of large-scale insect migrations when bats feed at altitudes 
consistent with wind turbine heights (Rydell et al. 2010).  It has been found that bat fatalities increase 
exponentially with wind tower height, with turbine towers 65 m or taller having the highest fatality rates 
(Barclay et al. 2007).  This hypothesis is also supported by the findings of Horn et al. (2008), who 
reported that bats were not being struck by turbine blades when flying in a straight line en route to 
another destination, but were struck while foraging in and around the rotor-swept zone of the turbine.  
 
Temporal variation in bat activity and subsequent fatality rates can be influenced by weather variables, as 
well as the characteristics of the facility (Baerwald and Barclay 2011).  Although bats exhibit species-
specific responses to environmental variables (Baerwald and Barclay 2011), in general they appear to be 
more active when wind speeds are low, which increases the risk of collisions with rotating turbine blades 
(Arnett et al. 2007) and mortality resulting from barotrauma.   
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Sensory Disturbance 
Increased human presence may also disturb roosting bats (Arnett et al. 2007), but it is unknown if this 
disturbance is sufficient to disrupt normal behaviour or physiology.  Sensory disturbance to bats is most 
likely during the site preparation/construction and decommissioning phase of the Project, during which 
the presence of on-site personnel and equipment will be the highest.  During hibernation, bats are 
sensitive to human presence, and human intrusion into hibernacula can lead to increased arousals 
leading to a premature depletion of fat reserves (Thomas 1995).  Siting wind-energy facilities away from 
hibernacula is therefore recommended in the design phases of these projects.  
 
It is unknown if noise associated with the operational phase of wind energy projects has any 
measureable effect on bats, although it is thought that bats may become acoustically disoriented by the 
low-frequency noise emitted from rotating turbines (Kunz et al. 2007a).  Bats have been shown, 
experimentally, to avoid foraging in areas with intense, broadband noise (Schaub et al. 2008), however 
this research was not conducted in the context of wind-energy development and other studies indicate 
that bats have been shown to forage in close proximity to operational turbines (Horn et al. 2008).  
 
General Mitigation Measures 
The following specific mitigative measures will be implemented to avoid and mitigate any potential 
effects on bats: 
 

 Use of lighting during construction and on turbine hubs and blades will be limited to minimum 
levels while still meeting requirements of Transport Canada. 

 Where possible, placement of Project infrastructure in habitats significant to bat species will 
be avoided.  These include hibernacula, wetlands, and lands directly adjacent to open bodies 
of water. 

 Post-construction monitoring will be implemented under direction from NSE and in 
consultation with CWS and NSDNR to monitor for significant mortality trends. 

 
13.3 Environmental Effects Analysis 
The following tables (Tables 13.4 to 13.6) identify and evaluate the significance of residual effects for 
each phase of the Project on each VEC. Accidents and malfunctions are also analyzed.  As most of 
the mitigation is the same for avifauna and bats, these VECs are considered together to decrease 
repetition.
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Table 13.4: Environmental Effects Analysis – Construction Phase 
Environmental 

Component  
Potential Effect Mitigation Summary Significance Criteria Residual Effects 

Significance of 
Residual Effect 

SOCI • Sensory 
disturbance 

• Habitat 
loss/alteration/deg
radation and/or 
fragmentation. 

• Effects to fish 
passage/migration 

• Mortality. 
 

General Mitigation Measures 
• Implementation of the EPP. 
• Minimize the footprint of physical 

disturbance to the extent possible. 
• Avoid disturbing sensitive/significant 

habitats during construction to the 
extent possible. 

• Minimize vegetation clearing, wherever 
possible. 

• Prompt restoration of cleared areas 
post-construction. 

• Maintain efficient timelines to complete 
Project activities within the shortest 
amount of time possible.   

 
Species-specific Mitigation 
• Avoid mature, mixed wood stands which 

may feature suitable denning trees for 
Fisher. 

• The EPP for the Project will require 
Project personnel to report any 
Mainland moose sightings to NSDNR. 

• Should large congregations of Monarchs 
be found at the Project site, Project 
activities in the area should cease until the 
migrating group has left the Project site. 

• Leave adequate, permanent buffers of 
vegetation around important Wood turtle 
habitat. 

• In the event that Wood turtles are 
confirmed at the site, an appropriate 
mixture of shrubs and trees will be 
planted to create a buffer. 

• Any wood turtles found will be relocated 
outside of the construction zone (as per 
guidelines outlined in MacGregor and 
Elderkin 2003, and NSTPW 2007). 

• Report any sightings of wood turtle to 

Scope: Local 
Duration: Short-term 
Frequency: Once 
Magnitude:  Negligible-
Low 

No residual effect 
anticipated 

Not applicable 
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Environmental 
Component  

Potential Effect Mitigation Summary Significance Criteria Residual Effects 
Significance of 
Residual Effect 

the NS Wood Turtle Recovery Team  
(1-866-727-3447.  

• All watercourses on the Project site will 
be treated as fish bearing during all 
phases of the Project.  

• All in-stream work will be conducted “in-
the-dry” and adhere to timing windows 
(fish SOCI). 

• Crossing structures will be designed 
and installed in consultation with DFO 
and NSE to ensure fish passage is 
facilitated (fish SOCI). 

Avifauna and 
Bats 

• Habitat 
loss/Alteration 

• Mortality 
• Sensory 

disturbance. 
 

 Implementation of the EPP. 
 Conduct vegetation clearing outside of 

the breeding and nesting season for 
birds (April to August).   

 If this is not possible, a mitigation plan 
will be developed in consultation with 
NSDNR and CWS prior to clearing 
activities. 

 Surveys for raptor nests will be 
completed prior to any clearing activities 
occurring during the main nesting 
season for this group (mid-February to 
mid-May). 

 Limit the use of lighting during 
construction to minimum acceptable 
levels. 

 Avoid placement of Project infrastructure 
in habitats significant to bird and bat 
species.  These include wetlands, 
hibernacula, mature forests, land directly 
adjacent to open water and areas with 
large, hollow trees. 

Scope: Local 
Duration: Short-term  
Frequency: Once 
Magnitude:  Low 

No residual effect 
anticipated 

Not applicable 
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Environmental 
Component  

Potential Effect Mitigation Summary Significance Criteria Residual Effects 
Significance of 
Residual Effect 

Accidents and 
Malfunctions 

• Accidental 
spill/release. 

• Failure of erosion 
and sediment 
/control measures. 

• Implementation of the EPP, including the 
spill prevention plan and contingency 
plans (as necessary). 

 

Scope: Local 
Duration: Short-term 
Frequency: Once  
Magnitude:  Negligible-
Low 

No residual effect 
anticipated 

Not applicable 
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Table 13.5: Environmental Effects Analysis – Operation/Maintenance Phase  
Environmental 

Component  
Potential Effect Mitigation Summary Significance Criteria Residual Effects 

Significance of 
Residual Effect 

SOCI • Sensory 
disturbance 

• Collision mortality 
 

• Implementation of the EPP.  
• Implementation of Safe Work 

Practices and strict adherence to 
speed limits and warning signs to 
avoid traffic collisions. 

• Minimize road traffic to the extent 
possible.  

• Implement efficient timelines to 
complete Project activities within 
the shortest possible time frame.  

• To the extent possible, plan 
operation and maintenance 
activities to avoid sensitive 
habitats and minimize time on-
site.   

 
Species-specific Mitigation 
• In-stream maintenance activities 

will be conducted “in-the-dry”, 
and adhere to timing windows 
(fish SOCI). 

Scope: Local 
Duration: Long-term 
Frequency: Intermittent 
Magnitude:  Negligible 

No residual effect 
anticipated 

Not applicable 

Avifauna and 
Bats 

• Mortality from 
collision (avifauna 
and bats) or 
barotrauma (bats). 

• Sensory 
disturbance. 
 

• Implementation of the EPP. 
• To the extent possible, plan 

operation and maintenance 
activities to minimize time on-
site.   

• Avoid routine vegetation clearing 
during breeding and nesting 
season. 

• Avoid all unnecessary lighting at 
the Project site.  Lighting will only 
be used when technicians are 
working on-site. 

• Limit lighting on turbine hubs and 
blades to minimum levels while 
still meeting requirements of 
Transport Canada. 

• Implement post-construction 

Scope: Local 
Duration: Long-term 
Frequency: Continuous 
Magnitude: Low 

It is expected that 
birds will avoid the 
immediate area of 
the turbines (but 
not the Project 
site and 
surrounding area), 
which will reduce 
the number of bird 
collisions.  Bird 
and bat fatalities 
due to turbine 
collisions are not 
expected to be 
significant. 

Low-Medium 
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Environmental 
Component  

Potential Effect Mitigation Summary Significance Criteria Residual Effects 
Significance of 
Residual Effect 

monitoring under direction of 
NSE and in consultation with 
CWS and NSDNR to monitor for 
significant mortality trends. 

Accidents and 
Malfunctions 

• Accidental release. 
• Failure of erosion 

and sediment 
control measures. 

• Implementation of the EPP, 
including the spill prevention plan 
and contingency plans (as 
necessary). 

 

Scope: Local 
Duration: Short-term 
Frequency: Once  
Magnitude:  Negligible-
Low 

No residual effect 
anticipated 

Not applicable 
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Table 13.6: Environmental Effects Analysis – Decommissioning Phase 
Environmental 

Component  
Potential Effect Mitigation Summary Significance Criteria Residual Effects 

Significance of 
Residual Effect 

SOCI  • Sensory disturbance. 
• Habitat alteration 

and/or degradation. 
• Mortality. 

• Implementation of the EPP.  
• Minimize of the footprint of 

physical disturbance to the extent 
possible. 

• Avoid disturbing sensitive habitats 
during decommissioning. 

• Prompt restoration of cleared 
areas post-construction. 

• Maintain efficient timelines to 
complete Project activities within 
the shortest amount of time 
possible.   

• Limit access to existing roads 
only. 

• Avoidance of known significant 
habitat, where possible. 

 
Species-specific Mitigation 
• In-stream decommissioning work 

will be conducted “in-the-dry” and 
adhere to timing windows (fish 
SOCI). 

• Stream banks will be promptly re-
stabilized and re-vegetated post-
decommissioning (fish SOCI).

Scope: Local 
Duration: Short-term 
Frequency: Once  
Magnitude:  Negligible 

No residual effect 
anticipated 

Not applicable 

Avifauna and 
Bats 

• Sensory disturbance. • Implementation of the EPP 
• Limit access to existing roads only. 
• Limit time on site. 
• Avoid decommissioning activities 

during breeding/nesting season, to 
the extent possible. 

• Restore vegetation promptly 
following decommissioning. 

• Limit the use of lighting during 
decommissioning to minimum 
acceptable levels 
 

Scope: Local 
Duration: Short-term 
Frequency: Once 
Magnitude:  Negligible 

No residual effect 
anticipated 

Not applicable 
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Environmental 
Component  

Potential Effect Mitigation Summary Significance Criteria Residual Effects 
Significance of 
Residual Effect 

Accidents and 
Malfunctions 

• Accidental release. 
• Failure of erosion 

and sediment control 
measures. 

• Implementation of the EPP, 
including the spill prevention plan 
and contingency plans (as 
necessary). 

 

Scope: Local 
Duration: Short-term 
Frequency: Once  
Magnitude:  Negligible-
Low 

No residual effect 
anticipated 

Not applicable 
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13.4 Follow-up Measures 
A potential residual effect for avifauna and bats was noted in Table 13.5. The potential effect of 
collisions and/or fatalities to these VECs will be addressed in post-construction monitoring programs 
that will be implemented to assess the effects of the operation of the proposed wind farm.   
 
14.0 EFFECTS OF THE ENVIRONMENT ON THE PROJECT 
 
Environmental factors that have the potential to have damaging effects on wind turbines include: 
 

 Extreme wind (typically associated with hurricanes); 
 Hail; 
 Ice storms/ ice formation; 
 Heavy snow; 
 Lightning; and 
 Fire. 

 
The primary mitigative measure employed during the construction and operation of the Project will 
be to educate and train site personnel.  Environmental and safety orientations will be conducted prior 
to the start of construction and all staff will be informed of the potential effects of the environment on 
the Project.  Staff responsible for the operation and maintenance of the Project will be trained on the 
design and operation of the turbine, including applicable operating procedures, safety protocols and 
evacuation plans.  
 
Modern wind turbines are equipped with a number of mechanisms to reduce damage caused by 
extreme weather and are designed to shut down when certain thresholds are detected (CanWEA 
2011).  Further, best practices and industry standards will be applied to the operation of the Project 
to manage risks of damage from extreme events.  Table 14.1 demonstrates potential effects 
resulting from environmental events and the mitigation associated with each.  
 
Table 14.1 Effects of Environmental Events and Associated Mitigation 

Environmental 
Event 

 
Effect Mitigation 

Hurricane/ Extreme 

winds 

Damage to blades.  Turbine design equipped to shut down. 

Hail Damage to blades.  Turbine maintenance according to best practices and 

industry standards. 

 Monitoring system for rotational imbalance caused by 

damage/ice 

Ice storms Ice formation.  

Potential ice throw. 

 Turbine design equipped to shut down 

 Appropriate safety protocol 

 Restrict use of Project site 

 Signage to indicate potential falling ice 

Heavy snow Damage to turbines.  Turbine design equipped to shut down 
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Environmental 
Event 

 
Effect Mitigation 

Lightning strike Potential fire during 

operation. 

Damage to electrical 

systems. 

 Turbine design equipped with built-in grounding system  

 Turbine equipped with fire detection and suppression 

system. 

 Appropriate safety protocol. 

Fire Fire during construction 

due to materials and 

machinery 

 Appropriate safety protocol 

 Fire prevention plan 

 Evacuation plan 

 Local training of first responders 

 

15.0 CUMULATIVE EFFECTS ASSESSMENT 
 
Concerns are often raised about the long-term changes that may occur not only as a result of a 
single action but of the combined effects of each successive action on the environment 
(Hegman et. al.1999). 
 
The cumulative effects assessment focuses only on adverse effects of the Project remaining after 
the application of mitigation measures (i.e., only residual effects).  For this Project, the only VECs 
identified to have a potential residual effect are avifauna and bats (i.e., collision mortality). Therefore, 
known or anticipated activities within a 20 km radius of the Project site were reviewed to identify the 
potential for cumulative effects on avifauna and bats. 
 
A search for existing or proposed wind farm developments was completed within the 20 km radius of 
the Project site.  Two proposed projects, the Nine Mile River Community Wind Project (4 MW) and 
Chebucto-Pockwock Community Wind Project (10 MW), are located approximately 12 km to the 
north and 19 km to the southwest, respectively, which have the potential to act cumulatively with this 
Project. Both wind projects are of relatively small size, therefore the potential for cumulative effects 
related to avifauna and bat mortality as a result of both projects are considered not significant.  
 
16.0 OTHER APPROVALS 
 
Table 16.1: Future Approvals 
Approval/Notification/Permit Required Government Agency

Municipal 
Building Permit HRM 

Development Permit HRM 

Provincial 
EPP/Sediment and Erosion Control Plan NSE 

Watercourse Alteration Approval  NSE 

Wetland Alteration Approval (if required) NSE 

Notification of Blasting (if required) NSE 

Overweight/Special Move Permit Service Nova Scotia 

Access Permit NSTIR 

Work within Highway Right-of-Way NSTIR 

Use of Right-of-Way for Pole Lines NSTIR 



Environmental Assessment Registration Document  October 29, 2013 
North Beaver Bank Community Wind Project  Project # 12-4563 

 

                                     Page 94 

Approval/Notification/Permit Required Government Agency

Elevator/Lift License Nova Scotia Department of Labour and Advanced Education 

Federal 
Blasting Near Watercourses Approval (if 
required) 

DFO 

DND Radio Communications (awaiting 
response) 

DND 

  
17.0 CONCLUSIONS 
 
In accordance with “A Proponent’s Guide to Wind Power Projects: Guide for Preparing an 
Environmental Assessment” (NSE 2012a), the studies, regulatory assessments, and VEC 
evaluations described within this document have been considered both singularly and cumulatively.  
 
The results indicate that there are no significant environmental concerns or impacts that may result 
from the Project that cannot be effectively mitigated or monitored. 
 
Best practices and standard mitigation methods will be implemented during all phases of the Project, 
to ensure methods and practices are comprehensive and are adhered to. Furthermore, an EPP will 
be developed and communicated to all employees working on the Project. 
 
The proposed capacity of the turbines will produce enough energy to power 2,700 households and 
will contribute to reaching Nova Scotia’s renewable energy commitments.   
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