
CBCL Limited Land Use and Environment Division Analysis 76 

works to proceed.  In the longer term the forest cover in some areas will regenerate, but the cover will 
continue to be modified through ongoing practices in the area. 
 
7.3.2.2 PATHWAY ANALYSIS 
To enable the development of the Project it will be necessary that trees and associated vegetation in defined 
areas be cleared.  The turbine sites and access roads will be areas of permanent non-forest, some of them new, 
and this will contribute to the fragmentation of the forest cover.  The main effect of the clearing is to increase 
the amount of edge condition within the landscape.   In addition to the activities associated with the 
development and operation of the Project, the area may be considered a ‘working forest’ and some areas may 
be subject to management in the years ahead.  One example may be the harvesting of merchantable timber for 
sale to the forestry sector.  Another practice may be the periodic management of vegetation adjacent to 
roadways.  This would be achieved by mowing, or other mechanical means. 
 
Connectivity of forest cover on and in proximity to the Project site is already compromised by past and 
present industrial activity.  Due to the location of the various industrial installations, e.g., Statia Terminals and 
NewPage, as well as the Landrie Lake reservoir, there is currently limited forest connectivity between the 
Point Tupper peninsula and the rest of Cape Breton and the potential for the free movement of mammals 
between these areas is already compromised.  The area is zoned for heavy industrial use, is used for such uses 
and will in the future accommodate further industrial use.  The challenge is to develop such uses in an 
environmentally responsible manner. 
 
7.3.2.3 MITIGATIVE MEASURES 
During construction, further fragmentation of the forest cover will be minimized by clearing only the area 
required for the construction of the required access roads, the turbine pads and the laydown areas.  
 
Staff will be trained to respond appropriately to accidental events, including the occurrence of fire.  The 
Contingency and Safety Plan will detail appropriate response measures.  
 
7.3.2.4 CUMULATIVE EFFECTS 
The forest cover on this site is fragmented and compromised by industrial activity.  Although the clearing 
required to accommodate the WECs and 4.25 km of new access road will interact cumulatively with existing 
activities to further fragment the forest cover, there is at this time no known new developments proposed for 
these or adjacent lands.  The entire area, however, including adjacent sites will likely be developed over time 
for industrial and commercial purposes.  
 
7.3.2.5 RESIDUAL EFFECTS 
Over time, there will likely be some natural regeneration of some of the areas cleared for the construction of 
the Project.  The level of fragmentation caused by the Project is minimal in comparison to the past and 
ongoing fragmentation due to other industrial initiatives.  The Project is not anticipated to have a significant 
residual environmental effect on forest cover in the area. 
 
7.3.3 Migratory and Breeding Birds 
As indicated in section 4.3.1.2, many birds breed and visit the lands and waters that surround the Project site; 
migratory and breeding birds have therefore been identified as a VEC. As indicated in section 3.2.2.2, this 
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included breeding bird searches and spring migration searches. This work resulted in the identification of 61 
species of birds in the area (Table 4.4). 
 
A significant environmental effect on migratory and breeding birds would result if a substantive change in 
their numbers and habits could be attributed to the Project. 
 
7.3.3.1 BOUNDARIES 
The boundaries associated with the determination of breeding and migratory bird encompasses the entirety of 
the Project site and the immediately adjacent lands.  The pertinent temporal boundary for the assessment of 
Project impacts on avian species is the duration of the Project, i.e., 20 years or more. 
 
7.3.3.2 PATHWAY ANALYSIS 
The two primary pathways that may cause detrimental impacts to birds are: 

 the destruction of habitat during Project construction; and 
 the operation of the WECs throughout the operating life of the Project. 

 
Clearly there will be a footprint where the WECs are located and access roads are constructed, which will 
result in some minimal habitat loss to locally breeding species.  The only species of conservation concern 
nesting in the Project area is the Olive – sided Flycatcher.  Given their habitat preference in low boggy areas 
that are unsuitable for WEC placement, they are unlikely to be displaced by the proposed works particularly 
since the wetlands in and adjacent to the Project site will be avoided.  With at most two pairs of these birds 
present in the area, if they were displaced, it would be difficult to attribute their disappearance to the Project 
given other activities taking place in and in proximity to the area.  The effect on local populations would in 
any case be negligible. 
 
The pair of Broad – winged Hawks and the pair of Barred Oils that may nest in the vicinity of the Project site 
are both deep wood species that may be disturbed by the proposed construction depending on their actual 
nesting location and the time of year when the clearing takes place. 
 
The desk top work and the interviews with local birders suggested that the Project area is not located on a 
major migration route.  The field program only identified two small migratory flocks. 
 
In summary, the results of the field work undertaken support the conclusion of the desk top analysis that the 
site is one of low sensitivity.  The project site appears to be located such that it should not have a significant 
impact on either migrant or nesting bird populations.  With respect to Project lighting, the Proponent has 
struck a balance between the demands of aviation safety and the CWS preference for intermittent lighting 
with a distinct off period.  Finally it is widely thought that birds that are resident in the vicinity of wind farms 
quickly become acclimatized to them (Kingsley and Whittam, 2001). 
 
7.3.3.3 MITIGATIVE MEASURES 
Initial siting and WEC choice could be viewed as the primary mitigative measures. The Point Tupper Wind 
Farm has been responsibly sited in a heavy industrial area and away from known bird migratory routes, a fact 
that has been confirmed by research and the execution of field investigations.  The WECs are in the range of 
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160 m to the tip of the extended blade and are therefore of a height less likely to interfere with bird passage6.  
Finally the towers are not of a lattice work design; birds will not be attracted to them for perching. 
 
Although it is known that wind turbines will from time to time kill birds, it is also important to put such kills 
into perspective.  The following paragraph addresses this issue: 
 

“One American study estimated that an average of 2.19 birds is killed annually at each wind turbine 
in the United States. Outside of California, the estimated fatality rate drops to 1.83 (there is no 
published study of the impacts of wind turbines on birds in Canada). Therefore, based on 15,000 
American wind turbines in operation, approximately 33,000 birds are killed each year by wind 
turbines in the US including 26,000 in California alone.  Although 33,000 is a lot of dead birds, the 
overall impact is small when compared to the millions of birds that travel over wind farms each year; 
not to mention the millions to hundreds of millions of birds that die due to collisions with 
transmission lines, vehicles, buildings and communication towers each year. Even if there were a 
million turbines in North America, they would likely not contribute to more than a few per cent of all 
bird collision deaths attributed to human structures” (Whittam and Hingsley, 2003). 
 

7.3.3.4 CUMULATIVE EFFECTS 
There are no known development activates that will take place in or in the vicinity of the site that may act 
cumulatively with the proposed Project to cause a significant adverse effect on migrating and breeding birds. 
 
7.3.3.5 RESIDUAL EFFECTS 
In summary, although there may be some minimum impact on birds, the construction, operation and 
decommissioning of the wind farm is unlikely to result in a significant adverse impact on this VEC. The 
impact will be negligible. 
 
7.3.4 Bats 
There are occurrence records for the following seven species of bats in Nova Scotia: 

 Lasiurus cinereus – hoary bat 
 Lasionycteris noctivagans – silver-haired bat 
 Lasurus borealis – eastern red bat 
 Eptesicus fuscus – big brown bat 
 Perimyotis subflavus – eastern pipistrelle 
 Myotis septentrionalis – northern long-eared bat 
 Myotis lucifugus – little brown bat 

 
With the exception of the northern long eared and the little brown bat, which are likely ubiquitous in Nova 
Scotia as their distributions extend into Newfoundland (Broders et al. 2003b), Nova Scotia is at the northern 
extent of the current known range for the other identified species (van Zyll de Jong, 1985). The northern long-
eared bat, the little brown bat and the eastern pipistrelle appear to be the only bat species with significant 

                                                 
6 It has been noted that the majority of migrating birds fly between 150 m and 450 m above ground level (Belrose, 1971).  
Radar studies have largely confirmed these visual observations with the majority of nocturnal bird migration appearing 
to occur between 500 m to 700 m above the ground (Able, 1970; Alerstam, 1990; Gauthreaux, 1991 and Cooper and 
Ritchie, 1995). 
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populations in the province.  The eastern pipistrelle, however, is locally abundant only in the south west of the 
province (Broders et al. 2003a; Farrow, 2007; and Rockwell, 2005). 
 
To date very little is known about the real implications of wind farm developments on populations of small 
non-migratory bat species.  Although no bat species at risk were identified within 100 km of the Project site 
and no field work with respect to bats has yet been done at this site (Section 3.2.2.3), bats have been identified 
as a VEC. 
 
It is likely that many factors influence bat fatalities at wind farms although such factors are poorly understood 
(Holland. 2007).  For example, it is not known if bats actively echolocate when migrating (either locally or 
long distance) and the role of landmarks (natural or artificial) as visual cues for swarming and/or migration 
are also imperfectly understood (Cryan and Brown, 2007). Nor is it known if certain bat species routinely and 
predictably migrate at specific heights and routes, either regionally or locally, nor is it known if there is large 
variation in the number of migrants passing through an area from year to year (stemming from yearly 
differences in local bat populations – Barclay et al., 2007 and Johnston et al., 2003a). Stochastic weather 
factors that vary spatially (regionally from topography) and temporally (in frequency) may also contribute to 
bat fatality events in an unpredictable manner.  In particular, low barometric pressure, low relative humidity 
and low wind velocities ( conditions associated with the passing of storm fronts in an area) have been shown 
to be associated with high bat mortality events (Erikson et al., 2003 and Kerns et al., 2005). As a 
consequence, preconstruction surveys may be limited in their ability to detect and predict migrating bats 
moving through an area, and thus unexpected mortalities may be found once turbines have been installed and 
are on line. 
 
A significant effect on bats would result if a substantive change in the numbers of bats or their habits, could 
be attributed to the operation of the Project. 
 
7.3.4.1 BOUNDARIES 
The pertinent spatial boundary is that of the WECs; the pertinent temporal boundary is the duration of the 
wind farm’s operation, i.e., perhaps 20 years or more. 
 
7.3.4.2 PATHWAY ANALYSIS 
Bats can be impacted by the proposed works through the disturbance of habitat and through the motion of the 
turbine blades, i.e., as the result of collision. 
 
Based on the research done by Dr, Broders, there is likely no significant, if any, migratory bat species, i.e., 
hoary, red, silver-haired or big brown bats, that pass through the Project area. As a result, the proposed WECs 
will likely not have a major impact on populations of migratory species in the region given their sporadic and 
patchy distribution. Similarly, since the eastern pipistrelle is abundant only in the south west of the province, 
the Project is unlikely to have a major impact on that species. 
 
The more abundant myotis species, i.e., the little brown bat and the northern long eared bat, typically forage at 
heights below the level of the turbine blades. There may, however, be some minimal risk of mortality to these 
species, but it is not anticipated to be great. 
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7.3.4.3 MITIGATIVE MEASURES 
No specific mitigation measures are recommended. 
 
7.3.4.4 CUMULATIVE EFFECTS 
There are no known development activities that will take place in or in the vicinity of the Project site that may 
act cumulatively with the proposed Project to cause a significant impact on bats. 
 
7.3.4.5 RESIDUAL EFFECTS 
Although there are many unknowns associated with the movement of bats, based on the research undertaken, 
the construction, operation and decommissioning of the proposed wind farm will not result in a significant 
adverse impact on this VEC.  The impact, if any, is anticipated to be negligible. 
 
 
7.4 Socio-Economic Issues 
Examination of Table 7.1 indicates that the various activities associated with the Project’s development, 
operation and subsequent decommissioning may impact land use, employment and the economy, visual 
impact, traffic patterns and health and safety.  As the area is designated for industry purposes and is some 
distance removed from residential areas, there is no identified pathway between the Project and property 
values, i.e., residential property values.  As detailed in 4.4.5, no visible signs of archaeological resources were 
found during the field work undertaken.  Because of its land locked configuration and industrial usage there 
was no evidence to suggest that the Project site is of value to First Nations.  No further evaluation is 
undertaken of these socio-economic VECs. 
 
7.4.1 Land Use 
The Project site is located in an area designated for heavy industrial use. Further, as indicated in Sections 
4.2.2.8 and 4.4.2 and depicted on Figure 4.3, several areas in and adjacent to the Project site have been used 
for dumping of various materials including asbestos and ash.  There is no commercial logging in the 
immediate area and the site is not used for recreational purposes. 
 
A significant effect on land use would result if currently land uses in the area were irreversibly changed as a 
consequence of the development, operation or decommissioning of the Project. 
 
7.4.1.1 BOUNDARIES 
The spatial area of greatest relevance includes those lands with 500 m of the WECs; the temporal boundary 
would extend over the life of the Project, i.e., 20 years or more. 
 
7.4.1.2 PATHWAY ANALYSIS 
As has been stated, the primary land use in the immediate vicinity of the proposed wind farm is heavy 
industrial use.  Not only will such uses continue, but there is likely to be further industrial development in the 
area over time.  Apart from ensuring the safety of all who may access the lands for other purposes or 
development, including those who access and service the turbines, and ensuring the integrity of the turbines, 
other land uses could be accommodated on the site and in proximity to the site.  Indeed, the access road may 
be used at some future time to provide access to areas of industrially zoned lands that have been to date 
inaccessible. 
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7.4.1.3 MITIGATIVE MEASURES 
Apart from minimizing the footprint of the proposed works, no specific mitigative measures are proposed to 
protect existing land use in the area. 
 
7.4.1.4 CUMULATIVE EFFECTS 
There are no other known works that would act cumulatively with the proposed Project to adversely impact 
land use in the area; no cumulative impacts are anticipated. 
 
7.4.1.5 RESIDUAL EFFECTS 
Based on the above analysis, the Project is not anticipated to have a significant residual effect on land use; 
indeed the impact over time may be beneficial. 
 
7.4.2 Employment and the Economy 
The development of the wind farm will not only generate taxes for the Municipality of the County of 
Richmond, its construction will generate some local employment for a limited period.  Employment and the 
economy has therefore been identified as a socio-economic factor to be evaluated. 
 
A significant effect on employment and the economy would result if a substantive change in either 
employment or the economy could be attributed to the Project. 
 
7.4.2.1 BOUNDARIES 
The spatial area of interest is the acceptable commuting distance to the Project site and the municipality to 
which taxes will be paid, i.e., the Municipality of the County of Richmond.  The temporal boundary is the life 
of the Project, i.e., perhaps 20 years or more. 
 
7.4.2.2 PATHWAY ANALYSIS 
The development of the proposed Project will generate employment.  Labour will be required both to clear the 
required new access roads, the WEC sites and laydown areas and also to build the wind farm.  Although 
contractors have not yet been selected for this work, based on experience of comparable sites, it is estimated 
that up to 40 people could be employed during the peak times of the construction phase.  Some of this labour 
will be drawn from the regional area. 
 
After the WECs are up and operational, there will be a need for one to two skilled persons with applicable 
training to maintain the WECs and to assist with the management of the site.  Throughout construction, those 
working on the Project will seek services and supplies for gas, accommodations and sandwiches to more 
sophisticated equipment and services both in the immediate and regional areas.  These expenditures, large and 
small, will bring benefit to a range of suppliers. 
 
Another important benefit is the tax benefit that will accrue to the Municipality of the County of Richmond.  
Legislation has been enacted as to how this amount is determined.  As a result, over the life of the Project, the 
Municipality will be a substantial beneficiary of the Project. 
 



CBCL Limited Land Use and Environment Division Analysis 82 

7.4.2.3 MITIGATIVE MEASURES 
No mitigative measures are required. 
 
7.4.2.4 CUMULATIVE EFFECTS 
There are no known works in the vicinity of the Project site and surrounding communities that would act 
cumulatively with the Project to impact employment and the economy. 
 
7.4.2.5 RESIDUAL EFFECTS 
Based on the evaluation undertaken the execution of the Project as detailed will create possible employment 
opportunities in the short term and will create an enduring tax base for the Municipality.  The impact will be 
beneficial. 
 
7.4.3 Visual Impact 
Wind turbines are highly visible in most landscapes due to their size, and they can, therefore, be intrusive.  As 
such, visual impact has been identified as a socio-economic factor to be evaluated.  Adverse visual impacts 
can be defined as “unwelcome visual intrusion, or the creation of visual contrasts, that affect the quality of the 
landscape’ (BLM, 2004).  There are views in Nova Scotia and elsewhere that are highly valued as reflective of 
the locality and that attract visitors to an area, i.e., views can have an intrinsic economic value. In such 
circumstances, steps can be taken through bylaws to protect such scenic resources from unnecessary adverse 
effects.  There are no such views in the vicinity of the proposed Project. 
 
A significant visual impact would involve substantive intrusion into a view of provincial or national 
significance and having a recognized economic value in the local economy. 
 
7.4.3.1 BOUNDARIES 
The visual impact of the proposed Project extends some distance from the site itself.  Two factors come into 
play:  

 distance and topography; and 
 vegetation and man made structures that may block the line of sight to one or more of the turbines.  

 
Figure 3.4 presents the viewshed analysis for an area of several kilometres around the proposed wind farm. 
The further away from the proposed turbines, the smaller they will appear and the less intrusive they will be 
on the line of sight, i.e., spatial boundaries encompass the area from which the turbines are visible.  The 
temporal boundaries relate to the time period the turbines are in place, i.e., the operating life of the proposed 
Project. 
 
7.4.3.2 PATHWAY ANALYSIS 
Two viewpoints were selected for detailed analysis: 

 Viewpoint 2 on Highway 104; and 
 Viewpoint 1 on Route 344. 

 
View from Highway 104 (Figure 7.1) 
Highway 104 is a popular travel route for tourists visiting Cape Breton. In 2004, 12% of all visiting parties to 
Nova Scotia travelled either a portion, or all of this route, between Port Hawkesbury and Sydney (Nova 
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Scotia Visitor Exit Study, 2004). The proposed Project is located about 3.5 km south of Highway 104.  For 
travellers leaving Port Hawkesbury heading west on the highway, the proposed wind farm will hardly be 
visible due to the dense growth of deciduous trees along the roadway.  Only a narrow tree clearance in a 
power line right-of-way about 2.5 km past Port Hawkesbury opens up a brief view of the wind turbines.  The 
view is relatively narrow and framed by trees on both sides.  Viewpoint 02 focuses on Landrie Lake of which 
only a small portion is visible due to the dense forestation in the foreground. Behind the lake rises a treed 
ridge on top of which a total of 12 turbines will be visible, but appear small in the overall context. To the right 
of the wind farm, blue oil storage tanks provide a visual clue to the industrial character of the neighbouring 
lands. The wind farm from this viewpoint would populate about 50% of the view. 
 
View from Route 344 (Figure 7.2) 
Route 344 is located across the Strait of Canso and runs along the shoreline from Mulgrave to Guysborough. 
The road passes through a series of small coastal communities from some of which the proposed wind farm 
will be visible from portions of this route.  Depending on the tree coverage along the shore road, residents of 
Pirate Harbour, Steep Creek, Middle Melford and Sand Point could catch sight of the Project.  For travellers 
heading east on Route 344, the project site is visible only on occasion due to the obstruction by tree growth 
along the road. Viewpoint #1 is located across from the oil refinery at Wright Point approximately 2.5 km 
from the closest wind turbine.  A wide angled view opens towards the study area and the mouth of the Strait 
of Canso.  The foreground is populated by the shoreline vegetation while the middle ground is dominated by 
the water surface of the Strait.  In the background the lands of the study area rise from the opposite shore. To 
the left hand side, the current test turbine is visible followed to the right by an industrial wharf and the blue oil 
storage tanks of the refinery.  Further to the right, 12 wind turbines populate the horizon, six of which will be 
fully visible with the remainder partially tucked behind the ridge.  Because of the broad angle of the view, the 
Project only impacts on a quarter of the entire scene. 
 
7.4.3.3 MITIGATIVE MEASURES 
The visual impact of the Project cannot be totally avoided.  A number of mitigative measures, however, have 
been considered by the turbine manufacturers in the design of their products and by the proponent in the 
consideration of the layout of the wind farm.  These include:  

 Tubular towers presenting an aesthetic design balance; 
 Off white, or essentially very light grey in colour, and non reflective, i.e., not shiny; 
 All WECs will be ENERCON E-82s, i.e., the same model; 
 Minimizing the lighting on the turbines to what is required for air safety; 
 Minimizing the Project footprint and implementing erosion control measures; 
 Maintaining the turbines on a regular basis; and 
 Removing all construction debris and associated litter thereby maintaining a tidy and clean site. 

 
7.4.3.4 CUMULATIVE EFFECTS 
There are no known works in the vicinity of the project site, that would act cumulatively with the project to 
impact the visual frame of reference. 
 
7.4.3.5 RESIDUAL EFFECTS 
Based on the above analysis, the implementation of the recommended mitigative measures including the 
maintenance of a tidy and clean site, the proposed project is anticipated to have a negligible visible impact. 
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Indeed, given the subjective nature of the topic, there may be many in the community that perceive the sight 
of the proposed turbines in the distance as attractive and as contributing positively to the environment and to 
the local and provincial economies. 
 
7.4.4 Traffic 
As indicated in Section 4.4.4, the Project site is accessed from the Port Malcolm Road.  Although unsurfaced, 
this road carries trucks bringing timber to Nupage on a daily basis.  The other routes serving the industrial 
area are surfaced and are designed to accommodate the industrial traffic that is using them. 
 
7.4.4.1 BOUNDARIES 
The spatial boundaries are those roads that will be used through the construction and decommissioning phases 
of the Project.  The temporal boundaries are primarily those associated with Project construction and eventual 
decommissioning.  
 
7.4.4.2 PATHWAY ANALYSIS 
The transportation of the major WEC components will involve the use of numbers of very large flatbed 
trucks, but the road distance that will be involved, as detailed in Section 2.2.3, is small and is located totally 
within the Point Tupper industrial area. Any inconvenience caused to other users of these roads will be for a 
limited duration. 
 
7.4.4.3 MITIGATIVE MEASURES 
The proponent will work closely with all involved parties to ensure the safety of those who use the roads.  On 
the recommendations of the authorities, including the RCMP, the roads will be posted and flagged during key 
transportation events. 
 
7.4.4.4 CUMULATIVE EFFECTS 
There are no other known works proposed in the Point Tupper that would act cumulatively with the Project to 
acerbate construction traffic; no cumulative effects are anticipated. 
 
7.4.4.5 RESIDUAL EFFECTS 
Based on the above analysis, the construction traffic necessary to facilitate the development of the wind farm 
will cause a modicum of inconvenience to other road users, primarily other industrial road users, for a limited 
period of time.  There will be no impact on traffic patterns during the day to day operations of the Project. 
 
7.4.5 Health and Safety 
Regard for public health and safety and the occupational safety of workers is very important to the Proponent 
and to all associated with the development and operation of the proposed Project. Considerations discussed in 
this section include ice throw, EMFs, shadow flicker and occupational and site safety.  Health and safety has 
been identified as a socio-economic issue to be addressed as it was raised by Health Canada. 
 
A significant effect on health and safety would result if the health or safety of those involved in the 
construction and operation of the wind farm, those who access the lands at the Project site, or those who work 
at Point Tupper was appreciably compromised. 
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Ice Fall or Throw 
Under certain atmospheric conditions, it is possible for ice to form on the wind turbine blades.  Generally, 
icing occurs at temperatures below 0°C when there is humidity in the air. The type, amount and density of ice 
depend on both meteorological conditions and the dimensions and type of structure (moving/static).  To the 
extent such icing may occur, it can break free in a warming of temperatures or by movement of the blades and 
fall or be thrown to the ground.  As indicated in Section 2.7, the ENERCON E82 is equipped with an ice 
detection system; further information is provided in Appendix K.  
 
Given the meteorological conditions in the area 15 to 25 freezing rain events may not be uncommon in an 
average year.  However, it is not necessarily the case that ice accumulation on wind turbine blades will occur 
at this frequency.  If ice does form on the blades on occasion or occasions throughout the winter period, the 
risks of any safety concern are then a function of proximity of the wind turbine to property and persons in the 
area and any mitigation measures undertaken by the proponent.  It is noteworthy to consider the work done by 
Garrad Hassan Canada as described in the report entitled Recommendations for Risk Assessment of Ice Throw 
and Blade Failure in Ontario.  In this work, it was found (in the Ontario context) that the risk of a fixed 
structure situated 250 m from a turbine being struck by ice fragments is equivalent to 1 in 300 years and the 
risk to an individual being struck in the vicinity of the dwelling is equivalent to 1 in 500,000 years.  There are 
no fixed structures within 250 m of the proposed WECs. 
 
Electric and Magnetic Fields 
Power frequency electric and magnetic fields (EMFs) are present everywhere electricity flows.  All electric 
wires and the lighting, appliances and other electrical devices they supply are sources of electric and magnetic 
fields.  Although they are often referenced together as EMFs, electric fields and magnetic fields are actually 
distinct components of electricity.  Most of the public interest regarding possible health effects is related to 
magnetic fields.  So usually, when the term EMF level is used, it is the magnetic field strength that is being 
referred to.  Both electric and magnetic fields, whether it is a power line or an appliance such as a hair dryer, 
dishwasher or microwave oven, are strongest at their sources; these fields, including those associated with the 
WECs, decrease rapidly as you move away from the sources and become indistinguishable from background 
levels. 
 
Shadow Flicker 
Shadow flicker is the visual impact that results when the blade of a wind turbine passes between the sun and a 
particular point of observation, i.e., the receptor, and interrupts the sun’s rays causing a flicker effect.  
Whether such flicker occurs at all and to what extent it does is dependent on many factors including weather 
conditions, i.e., whether the sun is shining or not, geographical position, topography and time of day. The 
duration and severity of shadow flicker effects also varies depending on the time of the year and wind 
conditions. Finally the distance of the WEC from a receptor will also influence the impact, since light 
perception diminishes with distance. The primary impact of shadow flicker is annoyance. As detailed in 
Model Wind Turbines By-Laws and Best Practices, “shadow flicker from wind turbines usually has a 
frequency range of between 0.5 Hz to 1.25 Hz which is well below the level of concern for this health issue 
(Noble Environmental Power, Department of Business Enterprise and Regulatory Reform, UK).”  The same 
British government ministry has indicated that at a distance of 10 rotor diameters, i.e., 800 – 900 m, a person 
should not experience shadow flicker. 
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Occupational and Site Safety 
Occupational safety issues are primarily associated with the construction and decommissioning activities 
associated with the handling and operation of large machinery and WEC components.  Nevertheless, safety 
issues must also be considered as they pertain to the operational phase. 
  
7.4.5.1 BOUNDARIES 
The spatial area associated with the above safety issues is primarily an area in proximity to the WEC and their 
immediate surroundings; the exception is the larger area that should be taken into account when dealing with 
shadow flicker, i.e., an area up to 900 m from a WEC.  The temporal boundary involves the construction, 
operational and decommissioning phases of the proposed Project. 
 
7.4.5.2 PATHWAY ANALYSIS 
Ice Throw 
Ice may accumulate on wind turbine blades under conditions of freezing rain, or melting snow, but the 
number of occasions that this is likely to occur in any year are small.  Safety issues, however, can arise if 
anyone is in the vicinity of a turbine when ice slides, or is thrown off the blades.  
 
Electric and Magnetic Fields 
As referenced above, both electric and magnetic fields decrease rapidly as you move away from the source 
and become indistinguishable from background levels. The term “extremely low frequency” is used to 
describe any frequency below 300 Hz, and power frequency EMF (such as that from components of the 
proposed Project) has a frequency of 60 Hz, placing it in the extremely low frequency category. It is at the 
lower end of the spectrum near DC electricity and well below the microwave, or RF (radio frequency) 
radiation emitted by cellular phones and radio broadcast transmitters. Epidemiological studies have failed to 
establish a cause and effect relationship between electromagnetic energy and health concerns. As a 
consequence, there are no Canadian government guidelines for exposure to EMFs at extremely low 
frequencies. Health Canada does not consider guidelines necessary because the scientific evidence is not 
strong enough to conclude that typical exposures cause health problems.  Based on the evidence there is no 
obvious pathway between the proposed Project and the articulated public concern with respect to EMFs.   
 
Shadow Flicker 
As referenced above shadow flicker can be an issue of concern within narrowly defined parameters. As the 
nearest residence to a WEC is over 2 km.  There is unlikely to be a potential pathway.  This is because the 
topography, the distance and the vegetated nature of the lands and the fact that light perception diminishes 
with distance, mitigate against the possibility of a shadow flicker effect.  
 
Occupational and Site Safety 
The assembly and maintenance of WECs pose the range of occupational health and safety issues associated 
with any major construction project that involves the use of heavy equipment and the assembly of large 
structures.  Ensuring the safety of all parties on site is a priority of RESL and all associated with the proposed 
Project and, as will be referenced below, the Proponent will take steps to ensure site safety for all concerned. 
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7.4.5.3 MITIGATIVE MEASURES 
The mitigative measures proposed for the different phases of the Project in conjunction with the preparation 
of a comprehensive EMP will also ensure that the health and safety of the workforce, those accessing the 
lands at the Project site and those working in proximity to the site are protected. More specifically the 
following mitigative measures are proposed: 

 training including training on the hazards associated with ice forming on tall structures; 
 a flag placement protocol which will necessitate the posting of a falling ice warning if, and when, ice is 

identified as an issue.  This necessitates that operational staff are trained to be aware of the conditions 
likely to lead to ice accumulation on the WECs and the risk of ice falling; 

 establishment of a comprehensive EMP which will include a Contingency and Safety Plan; the latter will 
detail the training and the protective equipment required for all who access the site; and 

 access to the site will be restricted to authorized personnel throughout the period of construction. 
 
No specific mitigative measures are required or proposed with respect to either EMFs or shadow flicker, 
because neither is considered to pose a concern for health or safety. 
 
7.4.5.4 CUMULATIVE EFFECTS 
There are no other known works that will take place within the vicinity of the Project site that would act 
cumulatively with the proposed Project to impact upon health and safety; no cumulative effects are 
anticipated. 
 
7.4.5.5 RESIDUAL EFFECTS 
Based on the analysis undertaken and the implementation of the recommended mitigative measures, the 
proposed project is unlikely to have a significant adverse effect on health and safety; the anticipated effect is 
considered to be negligible. 
 
 
7.5 Effects of the Environment on the Project 
Several environmental factors, e.g., fire, extreme weather, including climate change, could have an adverse 
effect on the Project. These factors have all influenced the design criteria for the turbines and the layout of the 
proposed wind farm.  
 
7.5.1 Boundaries 
The spatial boundaries for these effects are restricted to the area of the wind farm. Temporal boundaries 
include all Project phases: construction, operation and decommissioning. Fire and extreme weather events 
could adversely impact the Project schedule, but such events are likely to be of short duration. Fire in the area 
could be instigated by both natural events, e.g., a lightening strike, or by humans. 
 
Extreme weather events, including such events as might be aggravated by global warming, including ice 
formation, high winds, hail or lightening strikes, could damage the turbines.  
 
7.5.2 Pathway Analysis 
Fire and extreme weather could conceivably damage the installed facilities, reduce productivity and/or cause 
the turbines to be shut down. 
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7.5.3 Mitigative Measures 
The design and operation of the WECs, however, include measures to address the consequences of extreme 
weather events. For example, the turbines and transformers are equipped with temperature related alarms. In 
addition, there are fire watches maintained during the most sensitive dry summer months in the region. It is 
therefore likely that any fire would be quickly detected and a prompt emergency response instigated. The turbine 
towers are also sufficiently high that damage to the nacelle in the event of a fire is unlikely. Any damage to 
power transmission in such circumstances would be quickly repaired. 
 
During high wind events, or ice formation, the design of the WECs is such that the wind turbines will cut out. 
These factors have been taken into consideration in the operational and commercial planning of the Project.  
As referenced in Section 2.2.5, the turbine towers will be equipped with lightening protection, and damage to 
WECs from such an event is considered very rare. 
 
In conclusion, extreme weather events are unlikely to pose a significant adverse effect on project construction, 
operation or decommissioning. 
 
7.5.4 Cumulative Effects 
There are no known other works taking place in the area, or in the vicinity, that might act cumulatively with 
severe weather events to increase the likelihood of an adverse environmental effect on the Project. 
 
7.5.5 Residual Effects 
Extreme environmental events are not anticipated to have a significant residual environmental effect on the 
Project, i.e., the impact is predicted to be negligible. 
 
 
7.6 Summary of Potential Environmental Impacts 
Residual environmental effects are those predicted to remain after the proposed mitigative measures have 
been implemented.  Table 7.2 summarizes those effects for the proposed Project for each VEC or socio-
economic issue. The effect is presented in terms of nature of effect, magnitude, reversibility, duration, timing 
and aerial extent. These are defined as: 

 nature of effect, i.e., positive (+) or negative (-); 
 magnitude of effect on background levels, i.e., small, moderate or large; 
 reversibility of the effect, i.e., reversible or irreversible; 
 timing of the effect during construction or operation, i.e., long or short term; and 
 aerial extent of the effect, e.g., immediate area of construction is considered local. 

 
Table 7-2: Residual Effects Assessment 

VEC or Issue Nature Magnitude Reversibility Timing Extent 
Ground and Surface Water 
Quality 

- Small Reversible Short Local 

Noise NI N/A N/A N/A  
Radar Interference - Moderate N/A Long Local 
Wetlands - Small Reversible Short Local 
Forest Cover - Small Reversible Long Local 
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VEC or Issue Nature Magnitude Reversibility Timing Extent 
Species at Risk - Small Reversible Long Local 
Migratory and Breeding Birds - Small Reversible Long Local 
Bats - Small Reversible Long Local 
Land Use -/+ Small Reversible Long/long Local 
Employment and the Economy + Moderate/small N/A Short/long Regional 
Aboriginal Use of Lands NI N/A N/A N/A N/A 
Archaeological Resources NI N/A N/A N/A N/A 
Visual Impacts - Small Reversible Long Local 
Traffic patters - Small Reversible Short Local 
Health and Safety - Small Reversible Long Local 
NI = No Impact 
N/A = Not Applicable 
 
This is an important Project.  Given the nature of such an investment, numerous studies have been executed 
and detailed engineering and associate work is ongoing to ensure that all necessary issues are addressed and 
that both corporate and regulatory decision makers have the information that they require to make decisions in 
a timely manner.  It is a progressive and iterative process. Environmental work continues to be executed and 
will be an integral work stream throughout detailed engineering, construction. 

 
Because the adverse residual effects are primarily small to moderate in magnitude, reversible and local, it is 
concluded that the undertaking can be executed with negligible residual effects on VECs and socio-economic 
issues with the application of standard and accepted industry practices and procedures, adherence to 
applicable regulations and guidelines, and proactive environmental protection planning, including 
implementation of the mitigative measures as identified. 
 
 
7.7 Environmental Management and Monitoring 
While it is anticipated that the residual environmental effects of the proposed works will be negligible based 
on the work that has been conducted, the Proponent will prepare an EMP to address potential issues and 
concerns and to ensure that the necessary work through Project construction and decommissioning is 
undertaken with due regard to environmental considerations and safety. The proponent also undertakes to 
honour all commitments made in this environmental assessment and to comply with all applicable laws and 
regulations.  As indicted in Table 7.2, most, if not all, potential adverse effects, can be avoided through the 
application of good engineering and construction practices, the careful timing of activities and the adherence 
to appropriate environmental management techniques. All work in and around the site will be undertaken in 
accordance with the standards and protocols set out in the Erosion and Sedimentation Handbook for 
Construction Sites. 
 
The Environmental Protection Plan (EPP) is a key component of the EMP and will be developed for both the 
construction and operations phases of the Project. The underlying objective of the construction EPP is to 
reduce environmental impacts during this period and consists of routine activities including:  

 contingency procedures in the event of an erosion control failure; 
 procedures to address fuel and hazardous material spills; 
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 procedures to address fire; and 
 procedures to address archaeological finds. 

 
The EPP for construction will detail inspection and reporting requirements, include detail of the applicable 
permits, approvals and authorizations and incorporate a key contact list. The EPP for the operation of the wind 
farm will articulate guidelines for equipment maintenance activities, the storage, handling and disposal of 
petroleum, oils and lubricants and the safe storage and handling of hazardous materials. 
 
A second component of the EMP is the Contingency and Safety Plan. This provides detail of the response 
system that will be implemented to respond to an accidental event including the release of petroleum, oils 
lubricants or any other hazardous material. It will reference the need for personnel training, preventative 
measures, the response plan and a spill clean-up recourse list.  The Contingency and Safety Plan will also 
detail necessary responses to address fire. 
 
Finally, to ensure that work is carried out with minimal consequences for the environment and as a check on 
the evaluation that has been undertaken, a number of specific environmental effects monitoring programs will 
be designed and undertaken. Such programs can include either a direct monitoring of specific VECs or the 
monitoring of the environmental parameters known to be important to the VECs. Such studies are normally 
undertaken to address the following objectives: 

 to verify predictions and evaluate the effectiveness of mitigation measures; 
 to detect undesirable changes in the environment; and 
 to improve the understanding of environmental cause and effect relationships. 

 
The following specific programs are proposed and will be further detailed subsequent to release from the 
environmental assessment process: 

 The turbine locations should be monitored for bird species due to collision with the turbine blades for a 
period of two years subsequent to Project start up.  

 
EC and CWS will be consulted in the development of the necessary protocols and the results will be provided 
to pertinent regulating agencies. 
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Chapter 8  Conclusions  
 
 
This environmental assessment was conducted to determine the potential environmental effects of the 
construction, operation and decommissioning of a proposed wind farm at Point Tupper in the Municipality of 
the County of Richmond to satisfy the requirements of CEAA and the Nova Scotia Environment Act. Potential 
environmental effects from Project related malfunctions and accidents were also considered.  The Proponent 
conducted an Open House in the Project area and consulted extensively both with and through the auspices of 
the local municipality and with local individuals. On October 26th 2007, the Proponent met with 
representatives of a number federal and provincial departments to discuss the Project and review the 
environmental work that was being undertaken.  The Proponent has committed to keeping all interested 
parties informed of Project progress and to respond to all reasonable questions posed. 
 
The proposed project is located on two parcels of industrially zoned land owned by NuStar and NSBI to the 
east of the Port Malcolm Road in Point Tupper and some 6 km to the east of Port Hawkesbury.  The 
Proponent plans to construct 12 2 MW wind turbines to generate up to 24 MW of wind energy which will be 
fed into the NSPI transmission grid.  To facilitate the development the Proponent has entered into lease 
agreements with the owners of the two land parcels involved.  The land is zoned for industrial purposes; in the 
immediate vicinity of the turbines the land is still largely wooded, but has in the past accommodated the waste 
material from several of the industrial plants in the area.   
 
Fieldwork has demonstrated that there will be negligible impacts on the identified physical and biophysical 
VECS and on the identified socio-economic factors evaluated.  The nearest occupied residence that is 
occupied year round, for example, is more than 2,000 m distant form the closest wind turbine which is 
reflective of the suitability of the site. There will be negligible impacts attributable to noise, lighting or 
visibility, on the surrounding communities. Indeed, the introduction of an environmentally sound project to 
the area appears to have widespread local support.   The site’s attributes include its location within the Point 
Tupper industrial area, the wind regime and, as stated, its separation from the nearest occupied dwellings. 
From the technical and environmental evaluations that have been undertaken, it is an ideal location for a wind 
farm. 
 
The environmental assessment considered biophysical and socio-economic factors. In addition to an extensive 
search of the literature and pertinent data bases, the study team consulted widely with regulatory agencies and 
acknowledged experts in pertinent disciplines. A number of specific field programs were executed; these 
included field work with respect to birds, vegetation, wetlands and archaeology. VIC Limited out of Ottawa 
conducted an analysis of the effects of the wind farm on the radar system operated at Eddy Point by the CCG 
after the latter had raised concerns; this report is provided in its entirety in Appendix K.  Sixteen VECs or 
socio-economic issues were subject to analysis. The significance of the residual effects, i.e., after mitigation 
has been applied, is predicted for each of the identified VECs and socio-economic issues and the potential for 
the Project to interact cumulatively with other projects and activities taking place in the area was factored into 
the evaluation. 
 
Subject to adherence to all pertinent regulations and the application of appropriate mitigative measures, the 
conclusion of this environmental assessment is that no significant adverse residual environmental effects are 
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likely as a result of the Project.  The generation of electricity from a renewable energy source in this fashion is 
in accordance with both Federal and Provincial government articulated strategies and would contribute to a 
reduction of greenhouse gases as required by Canada’s ratification of the Kyoto Protocol. 
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