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Municipality of Colchester

Chapter 56
Wind Turbine Development Bylaw

Title & Scope:

11

This Bylaw is enacted pursuant to Section 172 of the Municipal Government Act,
SNS 1998, c.18 and shall be known and may be cited as the “Wind Turbine
Development Bylaw” of the Municipality of Colchester and shall apply to all lands
within the Municipality of the County of Colchester.

1.2 This Bylaw does not exempt any person from complying with the requirements of
other bylaws or regulations in force within the Municipality of the County of
Colchester and from obtaining any licence, permission, permit, authority or
approval as otherwise required by the Municipality, the Province of Nova Scotia,
and/or the Government of Canada.

1.3 This by-law shall apply to all large and small scale wind turbines including those
existing prior to the effective date of this by-law, except Section 4 which shall not
apply so as to invalidate the location of any wind turbine pre-existing the effective
date of this by-law. This Bylaw shall not apply to micro-scale wind turbines.

Definitions:

For the purposes of this Bylaw:

21

22

2.3

24
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“Decommissioning” means the final closing down and dismantling of a wind
turbine and associated infrastructure once the project has reached the end of its
operation life;

“Development Officer” means the Development Officer appointed by the
Council of the Municipality of the County of Colchester;

“Dwelling” means all structures intended for regular human occupation, such as
a house or cottage but not a camp or an accessory structure such as a shed or
storage area;

“Camp” means a recreational shelter typically used for weekend or short term
activities such as hunting, fishing or snowmobiling. Camps are more rustic than
cottages and usually lack some of the basic facilities such as running water,
electricity, and separate kitchen;

“Cottage” means a seasonal home that is serviced with running water, onsite
sewage disposal system and electricity and that is equipped to accommodate an
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extended period of stay. Cottages are able to evolve into retirement or
permanent homes;

“Environmental Assessment” means all documentation required under the
Canadian Environmental Assessment Act and Nova Scotia Environment Act and
regulations;

“Licence” means a Wind Turbine Development Licence issued pursuant to this
Bylaw;

“Nacelle” means the frame and housing at the top of the tower that is part of a
wind turbine enclosing components such as, the gearbox and generator,
protecting them from the weather;

“Nameplate Capacity” means the manufacturer's maximum rated output of the
wind turbine expressed in kilowatts;

“Municipality” means the Municipality of the County of Colchester;

“Owner”’and“Operator’mean respectively any Owner or Operator of a wind
turbine licensed under this Bylaw;

“Setback” means the measured distance from the base of the wind turbine
tower;

“Wind Farm” means two or more large scale wind turbines electrically
connected to the transmission grid or local distribution network;

“Wind Power Project” means a Wind Farm or Wind Turbine and associated
property, substations and other utility systems;

“Wind Turbine” means a wind energy conversion system erected to produce
electrical power by capturing the kinetic energy in wind and converting it into
electricity;

“Wind Turbine Height” means the distance measured from grade to the highest
point of the blade’s arc;

“Wind Turbine - Large Scale” means any Wind Turbine, which has a
Nameplate Capacity of greater than 100kW, which may be developed as a stand
alone turbine or in combination with other turbines in a Wind Farm;

“Wind Turbine - Small Scale” means a Wind Turbine which has a Nameplate
Capacity of equal to or less than 100kW, but not less than 1kW, which may be
developed as a stand alone turbine or in combination with other turbines in a
wind farm;

“Wind Turbine - Micro Scale” means a Wind Turbine which has a Nameplate
Capacity of equal to or less than 1kW.



3.

Administration:

3.1

3.2

3.3

No person shall install or operate a Wind Turbine in the Municipality of the
County of Colchester without first having obtained a Licence from the
Development Officer.

A Licence for a Wind Turbine shall be issued by the Development Officer subject
to the following requirements:

a)
b)

c)

d)

The Owner or Operator submits a completed application in such form as
is approved from time to time by the Municipality;

The application shall be cosigned by the registered property owner if the
land is not owned by the Owner and/or Operator of the Wind Turbine;

A completed application form is accompanied with an application fee in
an amount that is to be determined by Municipal Council from time to
time;

The requirements contained in Section 4 and Section 5 and 6 of this
Bylaw have been met.

Duration of Licence:

a)

b)

c)

A Licence issued under this Bylaw will be in effect for 25 years unless
otherwise cancelled or suspended.

An Owner or Operator may apply to renew a Licence and a completed
application must be submitted to the Development Officer no less than
thirty days prior to the expiry date of the effective Licence. An application
for renewal will be accompanied with an application fee that is set by
Municipal Council from time to time. A License shall be renewed for a
period of 20 years provided the application includes information, prepared
by a qualified individual, that demonstrates the Wind Turbine(s) can
safely operate for the additional time period.

A Licence issued under this Bylaw shall automatically lapse and become
null and void if, in the opinion of the Development Officer:

(/) construction of the Wind Power Project has not commenced within
eighteen (18) months of the date the Licence was issued;

(if) substantial completion of the Wind Power Project has not occurred
within five (5) years of the date that the Licence was issued,;

(iii) following the issuance of a Licence, new or corrected information that
materially affects the application is brought to the attention of the
Development Officer;

(iv) the applicant fails to meet the requirements of Section 7 of this Bylaw;
or



3.4

(v) the entire Wind Power Project has ceased operation for a period of at
least one year, unless the Owner or Operator thereof can reasonably
establish that additional time is needed to repair or rebuild part or all of
the Wind Power Project because of damage or loss caused by
circumstances beyond the reasonable control of the Owner or Operator.

Notice of Decision:

a) Within a reasonable amount of time, not to exceed 45 days, of receiving a
completed application for a Licence or renewal thereof, the Development
Officer shall either issue the Licence or notify the applicant of a decision
to refuse the issuance:

b) A decision to refuse an application for a Licence or Renewal thereof shall
be served to the applicant in writing by ordinary mail and shall include the
reasons for not issuing or renewing the License.

Location Conditions:

A Wind Power Project shall meet the following conditions:

a)

b)

c)

d)

The minimum Setback for a Large Scale Wind Turbine from an external property
line and public roads will be one (1) times the total height of the Wind Turbine.
This Setback will not apply where the adjoining property is part of the Wind
Power Project.

The minimum Setback for the location of a Large Scale Wind Turbine from an
existing dwelling, such as a house or cottage but not a camp, on a neighbouring
property is 700 metres.

The applicant may request a reduction of the 700m setback down to a minimum
of 500m with written permission from the neighbouring property owner. Written
permission will be obtained from the neighbouring property owner in a fashion
approved by the Municipality.

The minimum Setback from an external property line for a Small Scale Wind
Turbine shall be two (2) times the total height of the Wind Turbine. This Setback
will not apply where the adjoining property is part of the Wind Power Project.

Conditions of Operation

5.1

5.2

Finish
A Wind Turbine shall have a non-reflective matte finish in an unobtrusive colour.
Lettering and Signage

A Wind Turbine tower shall not contain any commercial advertising. However,
the hub or Nacelle may display the manufacturer’s, Operator’'s or Owner’'s name



5.3

5.4

5.5

5.6

or logo. Site signs will be limited to those which identify the Wind Power Project,
locate access points and provide safety and educational information.

Tower Access and Safety

a) A wind power project shall be protected from unauthorized access by a
security fence, with a lockable gate and a minimum height of 1.8 metres,
or by having any ladder or permanent tower access located no closer to
the ground than 3.7metres or for monopole designs, with internal access
only, a lockable door.

b) The minimum rotor blade ground clearance will be 7.5 metres.

Lighting
A Wind Turbine shall not be provided with artificial lighting except for lighting that
is required by Transportation Canada or other regulatory authorities.

Temporary Uses - test towers

Facilities for the assessment of wind energy resources (test towers) may be
erected for the life of the wind power project if they continue to be used. If they
are no longer required as part of the project, they shall be removed within one
year of inactivity.

Outdoor Storage

Outdoor storage shall be considered an accessory use to a wind power project
and any such storage occurring after the completion of construction activities of
the wind power project shall be screened from view from adjacent residential
Dwellings and public highways.

Information Required at Time of Application

Along with the application for a Licence, the applicant shall provide:

a)

b)

c)

A site plan, drawn to scale by an engineer or surveyor, showing the location of
the Wind Turbines and accessory components of the Wind Power Project;

A plan, drawn to scale, showing location of adjacent structures and identifying all
Dwellings and public roads within 1 kilometres of any proposed Large Scale
Wind Turbines;

A copy of the Environmental Assessment, if applicable. The notice of federal
and/or provincial approvals, along with any changes, comments or conditions will
be forwarded to the Municipality upon issuance;

The recognised design standard for the proposed turbines;

A copy of a Decommissioning Plan as prepared by the applicant. The
Decommissioning Plan will identify above ground components of the Wind Power
Project to be removed from the site along with any site remediation, excluding
roads, required to return the site to a natural state. Decommissioning will



g)

h)

commence within one (1) year after the owner or operator has surrendered the
License or the License has been terminated by force of Section 3.3 of this Bylaw.
Decommissioning shall be completed within twelve (12) months after its
commencement;

A copy of approvals from Transportation Canada and Navigation Canada and/or
such other regulatory approval that may be required; and

Evidence and results of public notification to Section 8 of this Bylaw.

Requirements of the Applicant During the Construction Phase

It shall be a condition of a Licence, issued under this Bylaw, that:

a)

b)

once determined, the applicant shall submit the engineer drawings for the
foundations supporting the Wind Turbines as prepared and stamped by a
professional engineer, licensed to practice in Nova Scotia;

within two (2) months of installation of a single Wind Turbine (or completion of a
phase in a multi-phased wind turbine project), the applicant will submit a location
certificate for each foundation, that confirms that the location of each such Wind
Turbine is in compliance with the applicable Setbacks stipulated in this Bylaw;

when an Environmental Assessment is required, under Section 6¢, above,
construction will not commence until the final approvals of the Environmental
Assessment are issued and submitted to the Administrator of this Bylaw.

Community Information Meeting

8.1

8.2

8.3

As part of the application for Large Scale Wind Turbine Project Licence, the
applicant shall arrange or have conducted a community meeting, in the
community where the Wind Power Project is to be located, to present the
proposal and answer any questions concerning the project.

Notice of Meeting

The applicant will provide sufficient notice to enable municipal councillors and
staff to attend the meeting. Notice of meeting will be advertised in the local and
daily newspaper a minimum of two times, first notice being two weeks prior to the
meeting date. At the time of first notice, the applicant will advise the Municipality
of the meeting date, time and location.

Citizen Monitoring Committee
The applicant shall offer opportunity to the community to establish a citizen
monitoring committee for the duration of the construction phase of the project.



Enforcement

9.1

9.2

9.3

9.4

9.5

Right of Inspection

The Development Officer and any employee of the Municipality authorized by the
Development Officer may, for the purpose of ensuring compliance with this By-
law, including compliance with the Decommissioning Plan enter in or upon any
land or premises at any reasonable time upon reasonable notice thereof but
without a warrant. If a person refuses to allow the administrator to exercise, or
attempts to interfere or interferes with the administrator in the exercise of a power
pursuant to this Act, the administrator may apply to a judge of the Supreme Court
of Nova Scotia for an order to allow the administrator entry to the property and an
order restraining a person from further interference.

Offence

It shall be an offence to:

a) contravene any provision of this Bylaw, including any licensing
requirement, location condition or condition of operation and construction;

b) contravene any condition in a Wind Turbine Development Licence, or
renewal thereof under this bylaw; and

c) fail to comply with any representations contained within an application in
respect of which a Licence has been issued.

Punishment

Offences pursuant to subsection 9.2 are punishable on summary conviction by a
fine of not less than $1,000 and not more than $5,000 and to imprisonment of not
more than two months in default of payment thereof.

Additional Penalty

In addition to any penalty under subsection 9.3, in the event of an offence
against this Bylaw, the Development Officer may suspend a Licence for a period
of up to 3 months in respect of a first conviction and may revoke a Licence in
respect of a second conviction within any 3 year period.

A suspension or revocation shall preclude any person from applying for or being
granted Licence or renewal for the period of the suspension in the case of a
suspension, and for 5 years in the case of a revocation, in respect of the same
development in respect of which the offence was committed.

Enforcement of Decommissioning Plan
At the end of the operational life of the Wind Power Project, occurring either at

the choice of the Owner and/or Operator or for any reason contemplated in this
Bylaw, and upon a finding by the Development Officer that the Decommissioning
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Plan has not been carried out in a way satisfactory to the Development Officer,
the Development Officer may:

(i) give notice to the Owner and/or Operator advising him of any steps
necessary to comply with the Decommission Plan and asking that the
Owner and/or Operator to take these steps to complete Decommissioning
at his costs;

(ii) after giving notice and providing the Owner and/or Operator with a
reasonable time to complete Decommissioning, carry out any necessary
steps for the Decommissioning of the Wind Power Project on behalf of the
Owner and/or Operator. All costs incurred in the course of such
Decommissioning of the Wind Power Project shall be the responsibility of
the Owner and/or Operator and payable by the Owner and/or Operator to
the Development Officer.

This Section shall operate in addition to the provisions contained on
Section 9.3 of this Bylaw.

9.6 Appeals

Any person who, upon application, is refused a Wind Turbine Licence or
renewal or whose Wind Turbine Licence is suspended may, by written
notice to the Development Officer, within 30 days of receiving written
notification of the refusal, suspension or revocation, file an appeal to
Council and Council shall hear the appeal at a hearing within 60 days of
the filing of the appeal and Council may allow the appeal, dismiss the
appeal or vary the decision under appeal.

Severability

Itis hereby declared that each and every of the foregoing Sections of this Bylaw is
severable and that if any provision of this Bylaw should for any reason be declared
invalid by any court, it is the intention and desire of the Council of the Municipality of the
County of Colchester that each and every of the then remaining provisions hereof should
remain in full force and effect.
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Human Health and Wind Farms - A Literature Review May 3, 2013
Millbrook Community Wind Project Project # 12-4328

In support of the Environmental Assessment (EA) for the Millorook Community Wind Project, a
review was completed of current available literature on the potential effects on human health related
to wind energy. Several key health-related issues were identified, and Project-specific studies were
completed to address shadow flicker, electromagnetic interference (EMI), visual impacts and sound.
Details of these studies are provided in Section 12.0 of the “Environmental Assessment Registration
Document”.

The following sections provide the reader with additional background information on the potential
effects of electromagnetic fields (EMFs), air quality, ice throw/shedding and infrasound on human
health.

Electromagnetic Fields

EMFs are a type of energy that occurs naturally and is also created through the use of electrical
appliances and equipment (i.e. cell phone usage, radio towers, etc.) (City of Toronto 2011). A
guidebook to Wind Energy Development was produced in 2011 and identified transmission lines,
wind turbine generators, generator transformers and underground cables as the four potential
sources of EMFs as a result of wind farm operations (Canadian Wind Energy Association [CanWEA]
2011). The guidebook goes on to suggest that EMF exposure is not significant due to low emission
levels produced by wind farm operations and indicates that generator transformers likely generate
the highest levels of EMFs. Similar conclusions have been made by Health Canada and the World
Health Organization (Chief Medical Officer of Health of Ontario 2010).

In 2007, a study was completed to assess the possible effects of EMFs on human health. The study
concluded that there is little evidence to support the theory that EMFs cause long term health issues
(Scientific Committee on Emerging and Newly Identified Health Risks 2007). As well, a study led by
the National Institute of Environmental Health Sciences assessed scientific evidence spanning over
6 years, to determine whether exposure to EMF could result in a potential risk to human health.
Results indicated that there were no consistent patterns of biological effects with animals or with
cells (Electric and Magnetic Fields Research and Public Information Dissemination Program 2002).

Health Canada states that “research has shown that EMFs from electrical devices and power lines
can cause weak electric currents to flow through the human body. However, these currents are
much smaller than those produced naturally by your brain, nerves and heart, and are not associated
with any known health risks” (Health Canada 2010). Health Canada goes on to state that EMFs are
strongest when close to the source so that at greater distances, the strength of the field fades rapidly
and humans need not engage in specific actions to minimize risk including those who are located
just outside the boundaries of power line corridors (Health Canada 2010).

Air Quality

The development and construction phases of a wind energy project may affect local air quality, by
increasing air borne dust associated with on-site equipment, and vehicles. Emissions from vehicles
and equipment can also contribute to a reduction in local air quality.

The American Wind Energy Association (AWEA) states that the generation of electricity from the
wind does not result in any air emissions (AWEA 2010). Similarly, the US Environmental Protection
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Human Health and Wind Farms - A Literature Review May 3, 2013
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Agency (EPA) recognizes that the emissions associated with wind technology are negligible
because no fuels are combusted. Therefore, wind energy production offsets more polluting forms of
energy generation and can actually improve air quality and our health.

Ice Throw and Ice Shedding
Under appropriate temperature and humidity conditions, ice can build up on the rotor blades, nacelle
and tower of a wind turbine, which can lead to two types of risk:

¢ ice fragments dislodge and are shed from the rotor of the operating turbine due to
aerodynamic and centrifugal forces; and

¢ ice fragments dislodge from the structure and fall to the ground when it is shut down or idling
without power production (CanWEA 2007).

As part of a project prepared by the Finnish Meteorological Institute entitled “Wind Energy in Cold
Climates (WECO)”", a set of safety guidelines for wind developments in ice prone areas was
developed. A risk assessment methodology demonstrated that the risk of being struck by ice thrown
from a turbine is diminishingly small at distances greater than approximately 250 m from the turbine
in a climate where moderate icing occurs (Morgan et al. 1998). With proper setbacks and on-sight
safety awareness, hazards are minimized (Colby 2008; Massachusetts Department of
Environmental Protection & Massachusetts Department of Public Health 2012).

The turbines selected for the Project will be equipped with turbine deactivation technology, which
detects rotor imbalance caused by ice formation on blades, and triggers the turbine to automatically
shut down in icy conditions. The use of this technology will significantly reduce the risk of ice throw.

Turbines for the proposed Project have been located greater than 1.5 km (turbine 1) from the
nearest provincial road (Loch Haven Lane), 1.1 km (turbine 2) from the nearest residence, and 1.2
km (turbine 3) from the nearest seasonal woods camp. These setback distances exceed the
recommended safe distances to effectively remove the risk of ice throw.

These mitigation strategies will decrease and/or eliminate the risk of injury from ice to nearby
workers and drivers. In addition, the following additional mitigation strategies will be implemented:

¢ physical and visual warnings (i.e. signs and fences);
¢ turbine deactivation during periods of ice accumulation; and
e restriction of access to trained site personnel (Wahl and Giguere 2006).

Infrasound

General Background - Sound

Humans detect sound from changes in pressure that travel through the air and cause the eardrum
and small bones of the middle ear to vibrate. The vibrations are transmitted to the inner ear where
sensory hair cells then change the vibrations into nerve impulses, which travel to the brain where
they are perceived and interpreted.
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The magnitude (loudness) of sound is described as “pressure level”, “sound level” or “noise level”
and is measured as decibels (dB). Typical sound levels, measured in decibels, are shown in Table
A.

Table A: Typical Sound Levels

Source Distance from Source Sound Pressure
feet meters Levels (dBA)
Freight train 100 30 70
Vacuum Cleaner 10 3 70
Freeway 100 30 70
Wind in trees 40 12 55
Light traffic 100 30 70
Average home 50
Soft whisper 5 2 30
Quiet bedroom 20

Source: AWEA 2011

The tonal quality or pitch of the sound is related to its frequency and is measure in hertz (Hz). The
normal frequency range of sounds that humans can hear (known as audible sound) extends from
about 20-50 Hz (a rumbling sound) up to high frequency of about 10,000-15,000 Hz (hissing sound)
or even higher for some people. Humans generally hear best in the mid-frequency range of 500-
4,000 Hz.

General Background - Infrasound
Infrasound is very low-frequency sound, that is typically defined as being between 1-20 Hz, which is
below what human ears can normally hear.

Infrasound is everywhere in the environment. It is emitted from natural sources (e.g. wind, rivers)
and from artificial sources including road traffic, aircraft, and ventilation systems. The most common
source of infrasound that humans encounter is vehicles (CMOH 2010).

When evaluating potential effects of infrasound, it is important that these frequencies be discussed
in the context of the sound pressure levels, or in other words, the loudness of the sound. For
instance, very loud sounds at very low frequencies (i.e. 165 dB at 2 Hz, reducing to 145 dB at 20 Hz)
may result in pain (Leventhall 2006) and infrasound has been shown to cause annoyance, when the
sound level exceeds the threshold of hearing (i.e. the lowest sound levels that a listener can detect)
(HGC 2010). Further, research shows that to be physically felt, infrasound must exceed 100-110 dB
(Ellenbogen et al. 2012).

While there is some variation in the literature and between individual sensitivities, there is fairly good
agreement on the level of the threshold of hearing among the various studies that have been
completed (Figure 1).
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Figure 1: Threshold of Hearing Data from Various Papers (HGC 2010).

What these results show is that the lower the frequency of the sound, the louder the sound needs to
be in order to be perceived.

Measured Infrasound Levels

In 2010, Sonus, an acoustic consulting firm based in South Australia, completed a study to measure
infrasound produced by a range of natural and manmade sources using a methodology specifically
designed to measure infrasound (Table B, Figure 2). The G-weighting network was applied to the
measured infrasound pressure levels as it has been standardized to determine the human
perception (i.e. threshold of hearing) and annoyance due to noise that lies within the infrasound
frequency range. By comparison, when measuring audible sound levels, meters are usually
equipped with weighting circuits to simulate the frequency response characteristics of the human

ear. The A-weighting filter is normally used as it correlates well with the human perception of most
sounds.

Sound levels measured using the G and A-weighting filters are expressed as dBG and dBA,
respectively.
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Table B: Measured Levels of Infrasound from Natural and Manmade Sources

Source Infrasound Level (dBG)
Threshold of hearing 85 dBG
Wind Farm (360 m downwind) (CGWF) 61 dBG
100 m downwind from wind farm (CBWF) 66 dBG
200 m downwind from wind farm (CBWF) 63 dBG
Ambient infrasound (100 m from nearest turbine with negligible wind 62 dBG
and no turbine operation) (CBWF)

Inside a residence (fridge operating) (1200m from nearest turbine) 51 dBG
Outside a residence (1200m from nearest turbine) 58 dBG
Adjacent to the beach (25 m from high water mark) 75 dBG
Cliff face (250 m from the coastline) 69 dBG
Inland forest (8 km from the coastline) 57 dBG
Gas fired power station (350 m) 74 dBG
Business District (70 m from two major road corridors) 76 dBG

Noise Level (dB)

Source: Sonus Pty Ltd 2010
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Figure 2: Summary of Measurement at the Clements Gap Wind Farm and Other Sources (Sonus
Pty Ltd 2010)
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The results of the study indicate that while turbines do produce infrasound, levels are well below
established levels that can be perceived by humans and are comparable to natural and urban
sources that are common in the environment.

Another recent Australian report also measured levels of infrasound within typical environments in
South Australia, with a particular focus on comparing wind farm environments to urban and rural
environments away from wind farms. The study concluded that measured infrasound levels at rural
locations both near to and away from wind farms were no higher than infrasound levels measured at
the urban locations (Figure 3). Human activity and traffic were the main sources of infrasound at
urban locations, while localized wind conditions were found to be the main source of infrasound in
rural locations. All measurements were below the levels that can be perceived by humans, with
most by a significant margin (Evans et al. 2013).

Range of measured L. 1omi, infrasound levels

Min Median Max
1
I v
Legend: f—— |
—— g
25" percentile ¥ ¥~ 75" percentile
Wind farm | i '_|_|| Other | fon: '_|_||
L1 - Carrington | | ey |
St Office e
L2 - Goodwood
Rd Office

L3 - EPA Office |
(Central)
L3 - EPA Office ’EE_‘

(Eastern)

L4 - Office with |
complaint

L5 - Mile End
house

L6 - Firle house
(Spare bedroom)

L6 - Firle house
(Shed)

=
~

- Prospect house
(Living room)

L7 - Prospect house
(Spare room)

 mm— ——za—
———
—t
=
—l
—t
—
==
==
=
L8 - Bluff WF House L
==
—h
==
—
==
=t
==
—
==
—t

(Bedroom 1)

L8 - Bluff WF House
(Bedroom 2)

L8 - Bluff WF House |
(Outdoors)

L9 - Clements Gap WF
House (Outdoors)

L10 - Farmhouse
{Indoors)

L10 - Farmhouse
(Outdoors) |

L11 - Myponga house |
(Indoors)

L11 - Myponga house ‘
(Outdoors) | T . —

30 40 50 60 70 80 90 100
Noise level, dB(G)

Figure 3: Range of Measured Infrasound Levels (Evans et al. 2013).
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An investigation was also completed at a wind farm in Pubnico, Nova Scotia to, in part, evaluate
infrasound levels at a residence within 330 m of the closest turbine (HGC 2006). Similar to other
results from wind farms, infrasound levels were found to be well below the level of sound that can be
perceived by humans, as shown in Figure 4.
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Figure 4: Infrasound Measurements at Pubnico Wind Farm (HGC 2006).

Infrasound and Health Concerns

Concern about infrasound from wind turbines may have originated from the experience of
neighbours of early wind turbine designs with downwind rotors (rotors downwind of the tower). In
contrast, all modern utility scale wind turbines have upwind rotors that produce significantly lower
infrasound emissions (Bastasch et al. 2006).

Several studies and panels have been assembled to evaluate the perceived health effects
associated with wind turbines.

A scientific advisory panel with expertise in audiology, acoustics, occupational/environmental
medicine, and public health was assembled by the wind industry in early 2009 to conduct a review of
current literature available on the issue of perceived health effects of wind turbines (Colby et al.
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2009). Following their review and analysis of the information, the panel reached consensus on the
following conclusions:

e There is no evidence that the audible or sub-audible sounds emitted by wind turbines have
any direct adverse physiological effects.

e The ground-borne vibrations from wind turbines are too weak to be detected by, or to affect,
humans.

e The sounds emitted by wind turbines are not unique. There is no reason to believe, based
on the levels and frequencies of the sounds and the panel's experience with sound
exposures in occupational settings, that the sounds from wind turbines could plausibly have
direct adverse health consequences.

The Chief Medical Officer of Health in Ontario also conducted a review of papers and reports (from
1970 to date) on wind turbines and health from scientific bibliographic databases, grey literature, and
from a structured Internet search. The report concluded that “low frequency sound and infrasound
from current generation upwind model turbines are well below the pressure sound levels at which
known health effects occur. Further, there is no scientific evidence to date that vibration from low
frequency wind turbine noise causes adverse health effects” (CMOH 2010).

The Massachusetts Department of Environmental Protection in collaboration with the Massachusetts
Department of Public Health recently convened a panel of independent experts to identify any
documented or potential health impacts of risks that may be associated with exposure to wind
turbines, and, specifically, to facilitate discussion of wind turbines and public health based on
scientific findings. The panel concluded that “measured levels of infrasound produced by modern
upwind wind turbines at distances as close as 68 m are well below that required for non-auditory
perception”. Further, the panel concluded that “the weight of the evidence suggests no association
between noise from wind turbines and measures of psychological distress or mental health
problems” (Ellenbogan et al. 2012).
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WETLAND DELINEATION IDENTIFICATION METHODOLOGY

Wetlands and Watercourses in Nova Scotia

Wetlands in Nova Scotia are regulated by NSE under Section 105 of the Environment Act.
Under the Act, wetlands are:

Land referred to as a marsh, swamp, fen, or bog that either
periodically or permanently has water table at, near, or above
the land surface or that is saturated with water, and sustains
aquatic processes as indicated by the presence of poorly
drained soils, hydrophytic vegetation, and biological activities
adapted to wet conditions.

Watercourses are defined in the Environment Act as:

Any creek, brook, stream, river, lake, pond, spring, lagoon, or
any other natural body of water, and includes all the water in
it, and also the bed and the shore (whether there is actually
any water in it or not). It also includes all groundwater.

Watercourses are defined in Halifax Regional Municipality (HRM) land use by-laws as:
A lake, river, stream, ocean, or other natural body of water.
Delineation Methodology

In order for a wetland determination to be made, the following three criteria were assessed
the field:

e Presence of hydrophytic (water loving) vegetation;

e Presence of hydrologic conditions that result in periods of flooding, ponding, or
saturation during the growing season; and

e Presence of hydric soils (anaerobic conditions in upper part).

Although detailed data point analysis was not completed within the study areas, soil pits
were completed frequently to confirm the presence/absence of wetland hydrology and hydric
soils, as per the methodology below. A general vegetation survey was also completed within
the wetlands to confirm hydrophytic vegetation.

Identification of Hydrophytic Vegetation

Hydrophytic vegetation is defined as the sum total of macrophytic plant life that occurs in
areas where the frequency and duration of inundation or soil saturation produce permanent
or periodically saturated soils of sufficient duration to exert a controlling influence on the
plant species present (Environmental Laboratory 1987). Hydrophytic vegetation should be
the dominant plant type in wetland habitat (Environmental Laboratory 1987).
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WETLAND DELINEATION IDENTIFICATION METHODOLOGY

Dominant plant species observed in each wetland were classified according to indicator
status (probability of occurrence in wetlands), in accordance with the U.S. Fish and Wildlife
Service (USFWS) National List of Vascular Plant Species that Occur in Wetlands: NE Region
(Region 1) (Reed 1988). Please refer to Table 1 (below) for these classifications. These
indicators are used as this region most closely resembles the flora of Nova Scotia and
climate regime. Further relevant information was reviewed in Flora of Nova Scotia (Zinck,
1998).

Table 1: Classification of Wetland-Associated Plant Species1

Plant Species Classification Abbreviation® Probability of Occurring in Wetland
Obligate OBL >99%

Facultative Wetland FACW 66-99%

Facultative FAC 33-66%

Facultative Upland FACU 1-33%

Upland UPL <1%

No indicator status NI Insufficient information to determine status
Plants That Are Not Listed NL Does not occur in wetlands in any region.
(assumed upland species)

' Source: Reed 1988
ZA+or— symbol can be added to the classification to indicate greater or lesser probability, respectively, of
occurrence in a wetland.

If the majority (greater than 50%) of the dominant vegetation at a data point is classified as
obligate (OBL), facultative wetland (FACW), or facultative (FAC), then the location of the
data point is considered to be dominated by hydrophytic vegetation.

Identification of Hydric Soils

A hydric soil is a soil that has formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part (USDA-
NRCS 2010). Indicators of the presence of a hydric soil include soil colour (gleyed soils and
soils with bright mottles and/or low matrix chroma), aquic or preaquic moisture regime,
reducing soil conditions, sulfidic material (odour), soils listed on the hydric soils list, iron and
manganese concretions, organic soils (histosols), histic epipedon, high organic content in
surface layer in sandy soils, and organic streaking in sandy soils.

Soil pits were excavated to a maximum depth of 40 cm or refusal. The soil in each was then
examined for hydric soil indicators. The matrix colour and mottle colour (if present) of the
soil were determined using the Munsell Soil Colour Charts.

Determination of Wetland Hydrology

Wetland habitat, by definition, either periodically or permanently, has a water table at, near, or
above the land surface or that is saturated with water. To be classified as a wetland, a site
should have at least one primary indicator or two secondary indicators of wetland hydrology,
as shown in Table 2.
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WETLAND DELINEATION IDENTIFICATION METHODOLOGY

Table 2: Indicators of Wetland Hydrology

Examples of Primary Indicators Examples of Secondary Indicators

Water marks Oxidized Root Channels in the Upper 30 cm
Drift Lines Local Soil Survey Data

Sediment Deposition Dry season Water Table

Drainage Patterns Stunted or Stressed Plants

Water-stained leaves

Visual Observation of Saturated Soils

Visual Observation of Inundation

Wetland habitat is assessed for signs of hydrology, via visual observations across the area
and through assessment of soil pits.

References

Environmental Laboratory (1987), Corps of Engineers Wetlands Delineation Manual, US
Army Corp of Engineers, 1987.

Reed. 1988. National List of Plant Species that Occur in Wetlands: NE Region (Region 1)
U.S. Fish and Wildlife Service, Washington, DC.

USDA-NRCS. (United States Department of Agriculture- Natural Resources
Conservation Service). 2010. Field Indicators of Hydric Soils in the United States: A Guide
for Identifying and Delineating Hydric Soils. Version 7.0. 53 pp.

Zinck, M. 1998. Rolands Flora of Nova Scotia. Nimbus Publishing, Nova Scotia.

Environmental Laboratory. (1987). "Corps of Engineers wetlands delineation manual,"
Technical Report Y-87-1, U.S. Army Engineer Waterways Experiment Station, Vicksburg,
MS. NTIS No. AD A176 912 (Note: Appendix C information is outdated and must be obtained
from regional Wetlands offices)

AV

Strum

CONSULTING



swisrasnos

(einqojpound

sua)dAjay L) uid) oA MaN

vySP-ZL/8ZEY-ZL # 100l0id

. a|dew pai yoldiq a)iym|  enpeejsuua() ulsy pajuads Aey (wo z) Joyem aoeung (g (uopadida
jses . . ; (lesowayda)
‘youIq aIyMm ‘aonuds oe|q ‘(sepiozfio apuan suseped abeuteiq (z| onsiH - gv) slios |eJsuiw ado|s ouala]| dwems paai] 6
ay) 0} Ajjesswayds suteiq . . MOINO
foonuds yoe|q {1y wesjeq e1s1997) sselb Jno aou 2oBJNS Je pajeinies (| paje|dap Jano oluebin
‘ula} uoweuurd
1588 8 0] paniesqo SoABS| paule)s Jajepn (
yndino abeulesp esawaydy a|dew pais | POUIELS JOJE (€ (yuapiwayur) (pauyuoo)
! EIN] . (o xase)) abpas pabuuy apuan w9 0z Je Jeyempunols (z (loso)sIH-LY) uiseg dwems qniysg 8
1S8M 8U} WOIj PAaAISS|O yoJIg BUYM mopyBnouy L weas oo
20B/NS JE pajeinies (1
Indui abeurelp |etewaydy
b .
9SIN02IBJEM S82IN0S YDIYM @onuds yoe|q . ds sseib sasaydsojoyd pazipixo (p) (uopadida
. ‘uJd) uoweuurd suieped abeureiq (g (lesawayda) (pauyuoo)
YoJIp apispeol ojul suteiq yoliq mojjak ‘youg mojjehk . EIIELY . 2NISIH - V) S|IOS [eJauIW uiseg dwems paal| ,
" X ‘J9)se ajym paddoy-jeyy| iSoABa| paulels Jalep (2 MOINO weays oo
YJOU 8y} WOl PaAIasqo ‘) wesjeq ‘UIa) YIOA MON ‘aoepns Je pajeinies (| paje|dap Jano ouebio
Indul abeurelp |esewaydy ) )
“UoJIp 9pIS PEO. Ojul SUIEl sonuds oe eidew pai LuSy UOLIBLLID apua Jajem Buipueys ( (josorsiH -| - (jesowiayda) uise suaual| dwems paas
HOUP SpIS p L suela e ) wesjeq ‘ysnujing Ajjoom RueO ¥ IPUEIS {1 LV) %004pag Jano oiuebio MoINO sed L peeiL 9
‘Ponissqo 9@onuds yoe|q a|dew pai uJa) UoWeuud Ja)em Buipue)s (g (losoysiH -|  (jesowayda)
ndino ou ‘yinos au} ‘ajdew pai ‘i1y wes|e “ysniing Ajioom enued 20BLNS Je pajeIne: ( ) ¥o0Ipaq Jano o1ueb MOpu| uised ouauaL|  dwems paail S
u 1ndur sBeutelp [eiawayda ‘eidew p i wesleq “ysnaiing A HNS e pajeines (1| L) %001paq 1uebio i
e s
‘PaAIBSqO SUON ETIN] ,am.m _B :EW; ysnJjing Ajjoom apuan Jayem Buipuels (1| 2nsiH - gv) S|ios el paje|os| uiseg auald] | dwems gnuys 4
- (soproj! 4 paja|dap Jano
snjndod) uadse Buljquiaiy
2onuds yoe|q
yoliq ajym Alloy ureyunow ¥ SOABS| paule)s Jajepn (€
‘PaAIBSqO SUON ‘a|dew pai ‘a|dew pas ( epeuosonuw apuan w9 0z Je Jayempunois (g (|0sOIsIH-LY) (pouiajuy) uiseg ouaua]| dwemspaail| (ymnos)qe
p o . snyjuedowsay) Ajjoy ureyunow . MOINO :
toonuds >oe|q teonuds soe|q X 20BlNS Je pajelnies (|
‘ula) uoweuurd
(ewuadsLy
XaieD) abpas papaas aaiy}
a|dew pai|,
‘PAAIBSJO BUO (4an03N2) BUO] ‘YouIq aIym (sisuspeued snuiog) Aaquoung apua (dosp wo G| 01 01) Jojem s0ELNS (2 (loso)siH- 1Y) o1uebu (pauiajur) ulse: QualLd, dwems gnu (ypou) e
p q N } N ..M‘__ ba,m.:g (sigisuss nueo 08NS e pajeinjes (| 10S0}SIH-| V) J1uebio MONO Iseg L qniys|  (yp €
o Mot B8j20UQ) UIB) SANISUSS
‘ula) uoweuurd
@onuds yoe|q oonuds yoe|q ysnJjing Ajoom
{DOAIBSAO BUO ‘(esgjuAded| ‘youiq mojjek ‘uJa}) uoweuuro snue susaped abeureiq (z 5 212/08: uise susLe dwems pesi
P a N ejmag) yoliq ajym tojdew pau {(sisuspeues ued 20BNS Je pajeinies (| palelos| seq L peail 4
‘ajdew pai ‘a1y wesjeq snoibewere)) sseib yuiofoniq
(ejejjoquun eusbuijeoq)
Ja)se a)iym paddoy-eyy
‘(snueonewe
(eawes(eq sieqy) 11y wesjeq sndipg) ysnijng uesuawy
|]auueyo abeurelp esawayda (winigns ‘(eueew eadl4) aonids yoe|q ‘(snuuadAo (W0 g) Jarem soeuns (g (eBeuresp)
490y) a|dew pal A apuan suieped abeurelq (z (losoysiH- 1Y) ouebio uiseg ouala]| dwems paal] l
ue BIA ypou ay) 0} suleiq { (sisusjueyboyje sndig) ysnijing Ajoom MOJINO
sonuds oe|q ) 90B/NS JE pajeinies (1
gnjag) yauiq mojjek {(wnawoweuurd
WiNJSepUNWSQ) U1d) UOWEUUID
‘( sisusoeiOgarou

5109]01d PUIM AIUNWtio) S)YBIoH 0IniL{O0IGIIAl SIOBSIHPIOCIEYD PUEDM :LQ OIqeL




swisrasnos

vYGP-ZL/8ZEV-ZL # 100]0id

("dds sijexQ) |9110s poom suseped abeureiq (g (uopadida
a|dew pas (lesowayda)
"yinos ay) o) Jndjno sbeureiq you1q moljok yodiq Moj|ak; {UIa) YIOA MON apuan wo Q| Je Jejempunoln (| onsiH - gv) s|ios [etauiw MONO uiseg suaua]| duwems paai] I
o ‘ula) uoweuurd 20B/NS JE pajeinies (1 paja|dap Jano ouebiQ
(erEIPOULIBIUI WO Gl UILm JB1Empunol9 ( (uopadide
Y.L puepam| > " dofn 5 SoABa| paule)s Jajepn (€ d
0OJUI ypIoU B 0} suleIq Yauig mojje. yoaiq MojIah|  suejdoAiq) use) poom usaibions ENIED] swened sbeuielq (z 2l)SIH - 2V) S|I0S [eJaulw MoINO uiseg ouaue]| dwems paal]| Ey
: ; ‘ula) uoweuurd - paja|dap Jano ojuebiQ
20B/NS JE pajeinies (1
a|dew pais 9onuds yoe|q Ausquoung
'}JSaMU}Nos a8y} 0} . N {11y wesjeq (|esowayda)
1ndino aBeueip [esowayds] ‘yoliq mojjak ‘youig mojjehk ‘wo} UowBULD EINELY 20BLNS e pajeinjes (j0sO)sIH-1 ) o1uebio MONG uiseg suaual| duwems paail pLL
’ L)y wesjeq Ly wesjeq X -
{UIa) YIOA MAN
a|dew pas (uopadida
VY.L puepam . sseub juiofon|q
OJul JSESULIOU B4} 0} SUIRI] SUON -ij wesjeq ‘ysniing Ajjoom EDUED) 20BUNS Je pajenies| NsIH - 2V) S|IoS [eiaulw MOINO uiseg oueaua] | dwems gniys /L
: : ‘youIq aIym . paje|dap Jano oluebio
. (uopadide
9l puepem conuds yoeIg 1y wesieq use} oAISUBS opuse swened sbeueid (2| o -\ cuos jesounu MOBINO uiseg susus)| dwemspeair|  qz)
ojul })sem ay) o} sutelq ‘ula) Uoweuurd 2oepNs Je pajeinies (1| ’ . :
paja|dap Jono ouebiQ
wo Q| Je Jejyempunoid (¥
see oy 2onuds xoeiq 1I} wes|el d“wmwb__o_wm:% . apua SNEa| paulels Jalem (¢ (loso)siH- 1Y) o1uebu MOIN ulse: (pauyuoo) dwems paal e
0} ¢ asinoosalem Aq pauleiq yoaIg AYM 4 129 ..Em cwc.cmcc__m U suieped abeurelq (g 10S01SIH-|v) JIUEBIO 1o seq weas oo peaiL Lb
e : 2oBJINS Je pajeinies (|
Auwmg.mE 0} MOJJiN0 yoaiq moyek (deap wo z) Je1em aoeung (¢ (uopadida (lesswayde) (pounuoo)
paliajul '1ses 8y} Woly QuoN X ysnijing Ajoom EINELY susaped sbeureiq (z| onsiH - gv) slios [eauiw uiseg dwems gniys 9l
Ly wesjeq mopyBnouy | weaus oo
paniasqo mojul abeurelq 20BNS Je pajelnies (| paja|dap sano oluebiQ
SoABa| paule)s Jajep (1
. ;m:_n ook sm:_a mojjok J9)se ayym paddoj-jeyy suseped abeuteiq (g (xopau Apues - GS) (pausayur) (pauyuod)
PaAIaSqO SUON ‘a|dew pas ‘a|dew pas . ENIELSY uiseg dwems paai| Sl
X X ‘UIa) YIOA MAN wo OZ UIyIm Jajempunols (z|xopai Apues Jano oluebio MOINO weas oo
)y wesjeq ) wesjeq ‘soBLNs 18 poreINIes (|
S a|dew pas yoldig aiym uia) pajuads Aey (wo g) Jeyem aoeung (g (pouyuoo)
0}z 8sIN00IBIEM AQ paUIBI] ) youig auym .oo.:.am 3oe|q ) selb 1no 891 apuan sanes| paule)s Jayepn (z| ol MOJINO padojs / je|4 weans 3o dwems paail| (yinos) gyl
teonuds >oe|q L) wesjeq ‘ula} uoweuurd 90BJNS 1B pajeinies (1
: 1 wesjeq zm_m:__:n UEoLaWY] (wo g) Joyem aoeung (¢
¢ 9sinoaisiem ojul peol aidew pas ‘9onuds Yoe| “usniing Ajoom apua! suleped abeurelq ( (josO}sIH |-Y) o1uebu Mo, uise EVENE) dwems paal (ypou) e
SS0JOE }SEBUINOS Sulelq teonuds >oe|q A. HREq ‘ula} uoweuurd e W 1e/d {2 0SC1SIH 1-v)} QeI o it L pesiLl i
‘yolig mojjeh X 20BHNS 1B pajeinies (|
‘UI9) YIOA MON
I Wd Gg JE Ja)empunold (g .
4 ETIN] ww:am HEIq 1@ uoweuutd apuan ‘suieyed abeureiq (z (xopay Apues - gs)|  (jeJowayda) padojs / je|4 auala] | dwems gnuys el
9sIn0dJajeMm Ojul Jses sulelq yodig ayyYM ‘abpas pabuy, ‘aomyns 1€ pajeInEs (1 xopai Apues Jano oluebio|  mopyBnouy |
“JSOM BUj) WO PAAISSTO a|dew pai ula) dAIISUSS salaydsoziyl pazipixQ (z (uopadida (lesawayda)
QuoN . . > EELY X . - OlSIH - 2V) SII0S [esaulw uiseg suaue]| dwems gniys 4
Induj aBeurelp |etewaydy ‘YouIq auym ‘abpas pabuuy ‘20BNS Je pajeinies (| pa1e|dap JAo JUEBIO Mopu|
odew pos L1510 A MO 19yem Buipuels (g (uopadide
"PaAIBSQO SUON R I P auoN . 4OHOA MON ENNELSY Jopo apiydins uaBolpAH (z| ONSIH - Z) SIIoS [essulw paje|os| uiseg ouaua]| duwems paai] [
1y wesjeq ‘ula) Uoweuud
20BJNS JE pajeinies (1 paja|dap Jano ouebiQ
yoliq MoJ|ak; J19)sE B)YM paddo)-jeyy
SUON ) wesjeq ‘UIa) YIOA MON SoAea| paule)s Jajep (v (uopadide durems quys| - (4inos) goi
X suseped abeureiq (g . (pauwiajur)
PaAIasqo SUON EINELY OlSIH - 2V) SII0S [esauIw uiseg EUENETR
wo 0Z Ulylm Jsjempunols (z MOJINO
paje|dap Jano oluebin
yoliq mojjek yoliq MoJ|ak| UJa) Uoweuuo 20B/NS Je pajeinies (1 dwems posil|  (uuou) e
I} wesjeq ) wesjeq ‘UIa) YIOA MON peaiLl (UM 0k

5399J01d PUIM Ajunwiuiod s3yBIoH 04na1/4O0IgIIIN -(Z Bd) SonsIie}oeIeyD PUBROM :1d 9I9eL




swisrasnos

Auaqyoung
‘(snqre

vySP-ZL/8ZEV-Z) # 100l0id

5399J01d PUIM Ajunwiuiod s3yBIoH 04naL/400IqIiIN (¢ Bd) SonSIIB}oEIeyYD PUBKOM ‘10 9I9EL

(uopadida
*POAIBSGO SUON sonuds soe|q sonuds soe|q ,wg&mo.:oﬁsxmv Ausgmous apue wo 0} Je Jejyempunol9 (z 2NISIH - 2V) S|I0S [eJauIW (pouiajul) uiseg suaue]| duwems paai] 74
‘(eljojoisnbe ejwiey) (IHquie] 20BJNS Je pajeinies (| MOIJINO
. paja|dap Jano oluebio
{(wnoipuejusocib
U0JpUBPOPOYY) BS) JopeigeT
Ulo} Uoweuuro
0 yuou wouy vcm_.mm,«:ow« 1y wesjeq Jopie papoads oBepijos) vo.__.._Aowﬂv% MN“ apuen o 0 Je Jejempunoid (z| mopybnoy L uiseg (Pouyu0d)|  y ons poai] vz
ybno.y) smoy 9 mw;:ou‘_m«mi -y wesjeq ’ (smiefoqun o0BUNS Je pajeinies (1 i weauns o107
18)SY) Ja)se a)ym |[e)
(snpidsty
'G 9SIN02JS}EM OJUI SUIBIP You1q Moyieh Ua.1g Moj|aA! snqny) Alegmep dwems opusS wo Gz M Jajempunols (g (pausayur) uiseg ousuey| dwems pess) ez
Aj@¥I7 "paA1asqo auoN . ‘) wesjeq L) wesjeq 20eNS Je pajeinies (| MOJINO :
‘UIa) YIOA MON
“ypou a1} wesjeq . eidew pai uJa) UOWEUUID (uopadida
0} YINOS WO} PUBAM SIY) ‘yoliq mojjak Hepie papoods {19} poom uaaiBios [ajesapow o) BjjueS wo Q] UIyim Jajempunols (z| onsiH - gy) s|ios [esauiw (poyouaius) uiseg auaua]| dwems paai] 44
y o ‘youig mojjek . .. i y mopybnoay | | ’
ybnouyy smoy}  asinodiayepn ‘ajdew pas c4 c wesieq ‘ulay pajuaos Aey 90BJNS Je pajeinies (| paje|dap Jano oluebig
‘POAISS]O OS|E SeM YLou 8y}
woJy ndur ebeuielq eale p— W51 IO A MO
JuBWSSasSE 8y} JO YInos HoAg Mol %4 HOA MEN wo Q| Je Jeyempunold (g (payouanua)
puEReM S YBRoIL; SMOj a|dew pai ‘a|dew pas ‘Auaqyoung a)elapoly soeyns 12 pereImes (1 (losoysiH-LY) ouebio mouBnoIY uiseg owaua]| dwems paal] 1z
G 9SIN0DIBIEM JEU) B1EDIpUl ‘(eueouy snujy) Jeple papioads ‘obpas papoess saiy)
s)nsal mainai dopisap ay L
jiofeniq
o110 BUUM ‘uIa) poom udalbilons (uopadide (jesswayde)
"}ses ay} o} Indino abeureiq __._o mME«._._m._ 1)} wesjeq ‘ulay pajuaos Aey apuan (deap wo g) Jejem aoeuNng (Z| ONSIH - ZV) Sllos [eJaulw ! >>o:: ado|s ouala]| dwems paai] 0z
@l P ‘abpas pabuuy 2oBJINS Je pajeinies (| paje|dap Jano oluebio no
{UIa) SAISUSS
(sijeaioq sijejusii) somojpels (uopadide
"yinos ay} 0} Indjno abeurelq 2onuds oe|q yoliq MOJ|ak; ‘181108 pooM EIELY (doap wo €) Jjem Butpuess (¢ OlSIH - 2V) SIlos Jesaui (jesowiayda) uiseg suaua]| duwems paai] 6l
: : ‘uIa) poom usalbians 2oeNs je pajeinies (L| y MOJINO .
) pajs|dap Jano oluebin
‘ula) uoweuurd
‘02 vcm._.ws Io.__n auym . Aueaqyoung (deap wo ) Joyem soeuNg (2 i (uopadide
ojui ebedass aoepns-gns a|dew pai 11 wesjeq ‘UIa) YIOA MAN EELY ol 2ZV) slios [elauiw paje|os| uiseg suaua]| duwems paail 8L
R X 20BlNS Je pajeinies (1
eIA }SBS ay) 0) sulep Aoy 1y wesjeq ‘ula) uoweuud paja|dap Jano ouebio




APPENDIX E
ACCDC AND PROJECT SITE PLANT LISTS




Table E1: Short List of Rare Plant and Lichen Species Identified Within 100 KM of the Project Site

Project # 12-4328/4544

SCIENTIFIC NAME COMMON NAME SARA Status NSESA Status COSEWIC Status |NSDNR Status
Adiantum pedatum Northern Maidenhair Fern Not Listed Not Listed Not Listed Red
Allium tricoccum Wild Leek Not Listed Not Listed Not Listed Red
Alopecurus aequalis Short-awned Foxtail Not Listed Not Listed Not Listed Yellow
Amelanchier nantucketensis Nantucket Serviceberry Not Listed Not Listed Not Listed Red
Anemone canadensis Canada Anemone Not Listed Not Listed Not Listed Yellow
Anemone quinquefolia Wood Anemone Not Listed Not Listed Not Listed Yellow
Anemone virginiana Virginia Anemone Not Listed Not Listed Not Listed Yellow
Anemone virginiana var. alba Virginia Anemone Not Listed Not Listed Not Listed Yellow
Anemone virginiana var. virginiana Virginia Anemone Not Listed Not Listed Not Listed Yellow
Antennaria parlinii Parlin's Pussytoes Not Listed Not Listed Not Listed Red
Arabis drummondii Drummond's Rockcress Not Listed Not Listed Not Listed Yellow
Arabis hirsuta var. pycnocarpa Western Hairy Rockcress Not Listed Not Listed Not Listed Red
Asplenium trichomanes Maidenhair Spleenwort Not Listed Not Listed Not Listed Yellow
Asplenium trichomanes-ramosum Green Spleenwort Not Listed Not Listed Not Listed Yellow
Betula michauxii Newfoundland Dwarf Birch Not Listed Not Listed Not Listed Yellow
Betula pumila var. pumila Bog Birch Not Listed Not Listed Not Listed Yellow
Bidens connata Purple-stemmed Beggarticks Not Listed Not Listed Not Listed Yellow
Bidens hyperborea Estuary Beggarticks Not Listed Not Listed Not Listed Yellow
Botrychium lanceolatum var. angustisegmentum |Triangle Moonwort Not Listed Not Listed Not Listed Yellow
Botrychium lunaria Common Moonwort Not Listed Not Listed Not Listed Red
Botrychium simplex Least Moonwort Not Listed Not Listed Not Listed Yellow
Bromus latiglumis Broad-Glumed Brome Not Listed Not Listed Not Listed Red
Calamagrostis stricta Slim-stemmed Reed Grass Not Listed Not Listed Not Listed Yellow
Calamagrostis stricta ssp. stricta Slim-stemmed Reed Grass Not Listed Not Listed Not Listed Yellow
Calamagrostis stricta var. stricta Slim-stemmed Reed Grass Not Listed Not Listed Not Listed Yellow
Caltha palustris Yellow Marsh Marigold Not Listed Not Listed Not Listed Yellow
Campanula aparinoides Marsh Bellflower Not Listed Not Listed Not Listed Yellow
Cardamine maxima Large Toothwort Not Listed Not Listed Not Listed Red
Cardamine parviflora var. arenicola Small-flowered Bittercress Not Listed Not Listed Not Listed Yellow
Carex adusta Lesser Brown Sedge Not Listed Not Listed Not Listed Yellow
Carex atratiformis Scabrous Black Sedge Not Listed Not Listed Not Listed Yellow
Carex bebbii Bebb's Sedge Not Listed Not Listed Not Listed Red
Carex capillaris Hairlike Sedge Not Listed Not Listed Not Listed Yellow
Carex castanea Chestnut Sedge Not Listed Not Listed Not Listed Red
Carex chordorrhiza Creeping Sedge Not Listed Not Listed Not Listed Red
Carex comosa Bearded Sedge Not Listed Not Listed Not Listed Yellow
Carex eburnea Bristle-leaved Sedge Not Listed Not Listed Not Listed Yellow
Carex garberi Garber's Sedge Not Listed Not Listed Not Listed Red
Carex haydenii Hayden's Sedge Not Listed Not Listed Not Listed Red
Carex hirtifolia Pubescent Sedge Not Listed Not Listed Not Listed Yellow
Carex houghtoniana Houghton's Sedge Not Listed Not Listed Not Listed Yellow
Carex hystericina Porcupine Sedge Not Listed Not Listed Not Listed Red
Carex laxiflora var. laxiflora Loose-Flowered Sedge Not Listed Not Listed Not Listed Red
Carex livida var. radicaulis Livid Sedge Not Listed Not Listed Not Listed Red
Carex peckii Peck's Sedge Not Listed Not Listed Not Listed Red
Carex pellita Woolly Sedge Not Listed Not Listed Not Listed Red
Carex plantaginea Plantain-Leaved Sedge Not Listed Not Listed Not Listed Red
Carex prairea Prairie Sedge Not Listed Not Listed Not Listed Red
Carex tenera Tender Sedge Not Listed Not Listed Not Listed Yellow
Carex tuckermanii Tuckerman's Sedge Not Listed Not Listed Not Listed Red
Carex wiegandii Wiegand's Sedge Not Listed Not Listed Not Listed Red
Caulophyllum thalictroides Blue Cohosh Not Listed Not Listed Not Listed Red
Chenopodium rubrum Red Pigweed Not Listed Not Listed Not Listed Red
Clematis occidentalis Purple Clematis Not Listed Not Listed Not Listed Red
Clethra alnifolia Coastal Sweet Pepperbush Special Concern Vulnerable Special Concern  |Yellow
Coeloglossum viride var. virescens Long-bracted Frog Orchid Not Listed Not Listed Not Listed Red
Conioselinum chinense Chinese Hemlock-parsley Not Listed Not Listed Not Listed Yellow
Conopholis americana American Cancer-root Not Listed Not Listed Not Listed Red
Cryptogramma stelleri Steller's Rockbrake Not Listed Not Listed Not Listed Red
Cuscuta cephalanthi Buttonbush Dodder Not Listed Not Listed Not Listed Red
Cynoglossum virginianum var. boreale Wild Comfrey Not Listed Not Listed Not Listed Red
Cypripedium arietinum Ram's-Head Lady's-Slipper Not Listed Endangered Not Listed Red
Cypripedium parviflorum Yellow Lady's-slipper Not Listed Not Listed Not Listed Yellow
Cypripedium parviflorum var. makasin Yellow Lady's-slipper Not Listed Not Listed Not Listed Yellow
Cypripedium parviflorum var. pubescens Yellow Lady's-slipper Not Listed Not Listed Not Listed Yellow
Cypripedium reginae Showy Lady's-Slipper Not Listed Not Listed Not Listed Red
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Desmodium canadense Canada Tick-trefoil Not Listed Not Listed Not Listed Red
Desmodium glutinosum Large Tick-Trefoil Not Listed Not Listed Not Listed Red
Dichanthelium linearifolium Narrow-leaved Panic Grass Not Listed Not Listed Not Listed Yellow
Dirca palustris Eastern Leatherwood Not Listed Not Listed Not Listed Red
Draba arabisans Rock Whitlow-Grass Not Listed Not Listed Not Listed Red
Draba glabella Rock Whitlow-Grass Not Listed Not Listed Not Listed Red
Dryopteris fragrans var. remotiuscula Fragrant Wood Fern Not Listed Not Listed Not Listed Yellow
Eleocharis olivacea Yellow Spikerush Not Listed Not Listed Not Listed Yellow
Eleocharis ovata Ovate Spikerush Not Listed Not Listed Not Listed Yellow
Elymus hystrix Spreading Wild Rye Not Listed Not Listed Not Listed Red
Elymus hystrix var. bigeloviana Spreading Wild Rye Not Listed Not Listed Not Listed Red
Elymus wiegandii Wiegand's Wild Rye Not Listed Not Listed Not Listed Red
Empetrum eamesii Pink Crowberry Not Listed Not Listed Not Listed Yellow
Epilobium coloratum Purple-veined Willowherb Not Listed Not Listed Not Listed Yellow
Epilobium strictum Downy Willowherb Not Listed Not Listed Not Listed Yellow
Equisetum pratense Meadow Horsetail Not Listed Not Listed Not Listed Yellow
Erigeron hyssopifolius Hyssop-leaved Fleabane Not Listed Not Listed Not Listed Yellow
Erigeron philadelphicus Philadelphia Fleabane Not Listed Not Listed Not Listed Yellow
Erioderma pedicellatum (Atlantic pop.) Boreal Felt Lichen (Atlantic pop.) Endangered Endangered Endangered Red
Eriophorum gracile Slender Cottongrass Not Listed Not Listed Not Listed Yellow
Festuca subverticillata Nodding Fescue Not Listed Not Listed Not Listed Red
Floerkea proserpinacoides False Mermaidweed Not Listed Not Listed Not at Risk Yellow
Fraxinus nigra Black Ash Not Listed Not Listed Not Listed Yellow
Fraxinus pennsylvanica Red Ash Not Listed Not Listed Not Listed Red
Galium boreale Northern Bedstraw Not Listed Not Listed Not Listed Red
Galium labradoricum Labrador Bedstraw Not Listed Not Listed Not Listed Yellow
Geocaulon lividum Northern Comandra Not Listed Not Listed Not Listed Yellow
Goodyera pubescens Downy Rattlesnake-Plantain Not Listed Not Listed Not Listed Red
Goodyera repens Lesser Rattlesnake-plantain Not Listed Not Listed Not Listed Yellow
Gratiola neglecta Clammy Hedge-Hyssop Not Listed Not Listed Not Listed Yellow
Hedeoma pulegioides American False Pennyroyal Not Listed Not Listed Not Listed Yellow
Helianthemum canadense Long-branched Frostweed Not Listed Endangered Not Listed Red
Hepatica nobilis Round-Lobe Hepatica Not Listed Not Listed Not Listed Red
Hepatica nobilis var. obtusa Round-lobed Hepatica Not Listed Not Listed Not Listed Red
Hieracium robinsonii Robinson's Hawkweed Not Listed Not Listed Not Listed Yellow
Hudsonia ericoides Pinebarren Golden Heather Not Listed Not Listed Not Listed Yellow
Hudsonia tomentosa Woolly Beach-heath Not Listed Not Listed Not Listed Red
Hypericum dissimulatum Disguised St John's-wort Not Listed Not Listed Not Listed Yellow
Hypericum majus Large St. John's-wort Not Listed Not Listed Not Listed Red
Impatiens pallida Pale Jewelweed Not Listed Not Listed Not Listed Yellow
Isoetes acadiensis Acadian Quillwort Not Listed Not Listed Not Listed Yellow
Isoetes prototypus Prototype Quillwort Special Concern Vulnerable Special Concern Red
Juncus dudleyi Dudley's Rush Not Listed Not Listed Not Listed Yellow
Juncus greenei Greene's Rush Not Listed Not Listed Not Listed Red
Juncus marginatus Grass-leaved Rush Not Listed Not Listed Not Listed Yellow
Juncus stygius ssp. americanus Moor Rush Not Listed Not Listed Not Listed Yellow
Lactuca hirsuta var. sanguinea Hairy Lettuce Not Listed Not Listed Not Listed Yellow
Laportea canadensis Canada Wood Nettle Not Listed Not Listed Not Listed Yellow
Lilaeopsis chinensis Eastern Lilaeopsis Special Concern Vulnerable Special Concern Yellow
Lilium canadense Canada Lily Not Listed Not Listed Not Listed Yellow
Limosella australis Southern Mudwort Not Listed Not Listed Not Listed Yellow
Listera australis Southern Twayblade Not Listed Not Listed Not Listed Red
Lobelia spicata Pale-Spiked Lobelia Not Listed Not Listed Not Listed Red
Malaxis brachypoda White Adder's-Mouth Not Listed Not Listed Not Listed Red
Megalodonta beckii Water Beggarticks Not Listed Not Listed Not Listed Yellow
Minuartia groenlandica Greenland Stitchwort Not Listed Not Listed Not Listed Yellow
Montia fontana Water Blinks Not Listed Not Listed Not Listed Red
Myriophyllum farwellii Farwell's Water Milfoil Not Listed Not Listed Not Listed Yellow
Myriophyllum verticillatum Whorled Water Milfoil Not Listed Not Listed Not Listed Yellow
Ophioglossum pusillum Northern Adder's-tongue Not Listed Not Listed Not Listed Yellow
Osmorhiza depauperata Blunt Sweet Cicely Not Listed Not Listed Not Listed Red
Osmorhiza longistylis Smooth Sweet Cicely Not Listed Not Listed Not Listed Yellow
Pilea pumila Dwarf Clearweed Not Listed Not Listed Not Listed Red
Piptatherum canadense Canada Rice Grass Not Listed Not Listed Not Listed Yellow
Platanthera flava Tubercled Orchid Not Listed Not Listed Not Listed Yellow
Platanthera flava var. flava Tubercled Orchid Not Listed Not Listed Not Listed Yellow
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Platanthera flava var. herbiola Tubercled Orchid Not Listed Not Listed Not Listed Yellow
Platanthera macrophylla Large Round-Leaved Orchid Not Listed Not Listed Not Listed Yellow
Poa glauca Glaucous Blue Grass Not Listed Not Listed Not Listed Yellow
Polygala sanguinea Blood Milkwort Not Listed Not Listed Not Listed Yellow
Polygonum arifolium Halberd-leaved Tearthumb Not Listed Not Listed Not Listed Yellow
Polygonum scandens Climbing False Buckwheat Not Listed Not Listed Not Listed Yellow
Potamogeton obtusifolius Blunt-leaved Pondweed Not Listed Not Listed Not Listed Yellow
Potamogeton zosteriformis Flat-stemmed Pondweed Not Listed Not Listed Not Listed Yellow
Primula mistassinica Mistassini Primrose Not Listed Not Listed Not Listed Yellow
Puccinellia fasciculata Saltmarsh Alkali Grass Not Listed Not Listed Not Listed Extirpated
Ranunculus pensylvanicus Pennsylvania Buttercup Not Listed Not Listed Not Listed Red
Ranunculus sceleratus Cursed Buttercup Not Listed Not Listed Not Listed Red
Rhamnus alnifolia Alder-leaved Buckthorn Not Listed Not Listed Not Listed Yellow
Rudbeckia laciniata Cut-Leaved Coneflower Not Listed Not Listed Not Listed Yellow
Rudbeckia laciniata var. gaspereauensis Cut-Leaved Coneflower Not Listed Not Listed Not Listed Yellow
Rumex salicifolius var. mexicanus Triangular-valve Dock Not Listed Not Listed Not Listed Yellow
Salix pedicellaris Bog Willow Not Listed Not Listed Not Listed Yellow
Salix sericea Silky Willow Not Listed Not Listed Not Listed Yellow
Samolus valerandi ssp. parviflorus Seaside Brookweed Not Listed Not Listed Not Listed Yellow
Sanicula odorata Clustered Sanicle Not Listed Not Listed Not Listed Red
Saxifraga paniculata ssp. neogaea White Mountain Saxifrage Not Listed Not Listed Not Listed Yellow
Senecio pseudoarnica Seabeach Ragwort Not Listed Not Listed Not Listed Yellow
Shepherdia canadensis Soapberry Not Listed Not Listed Not Listed Yellow
Solidago hispida Hairy Goldenrod Not Listed Not Listed Not Listed Red
Spiranthes casei var. casei Case's Ladies'-Tresses Not Listed Not Listed Not Listed Yellow
Spiranthes lucida Shining Ladies'-Tresses Not Listed Not Listed Not Listed Red
Spiranthes ochroleuca Yellow Ladies'-tresses Not Listed Not Listed Not Listed Yellow
Stellaria humifusa Saltmarsh Starwort Not Listed Not Listed Not Listed Yellow
Stellaria longifolia Long-leaved Starwort Not Listed Not Listed Not Listed Yellow
Suaeda rolandii Roland's Sea-Blite Not Listed Not Listed Not Listed Red
Symphyotrichum boreale Boreal Aster Not Listed Not Listed Not Listed Yellow
Symphyotrichum ciliolatum Fringed Blue Aster Not Listed Not Listed Not Listed Yellow
Symphyotrichum undulatum Wavy-leaved Aster Not Listed Not Listed Not Listed Yellow
Teucrium canadense Canada Germander Not Listed Not Listed Not Listed Yellow
Thuja occidentalis Eastern White Cedar Not Listed Vulnerable Not Listed Red
Tiarella cordifolia Heart-leaved Foamflower Not Listed Not Listed Not Listed Yellow
Triosteum aurantiacum Orange-fruited Tinker's Weed Not Listed Not Listed Not Listed Yellow
Utricularia gibba Humped Bladderwort Not Listed Not Listed Not Listed Yellow
Vaccinium boreale Northern Blueberry Not Listed Not Listed Not Listed Red
Vaccinium caespitosum Dwarf Bilberry Not Listed Not Listed Not Listed Yellow
Vaccinium uliginosum Alpine Bilberry Not Listed Not Listed Not Listed Yellow
Vallisneria americana Wild Celery Not Listed Not Listed Not Listed Red
Viburnum edule Squashberry Not Listed Not Listed Not Listed Yellow
Viola nephrophylla Northern Bog Violet Not Listed Not Listed Not Listed Yellow
Woodsia glabella Smooth Cliff Fern Not Listed Not Listed Not Listed Yellow
Zizia aurea Golden Alexanders Not Listed Not Listed Not Listed Yellow
AV

Strum

Table E1 - Page 3



T 98ed

ONILIASNDD

wnijs

AT
usal9) paisiq 10N paisi] 10N paisi] 10N ssel9) JeQ pauane|d pssa4duiod pruoyun(y
usal9) palsi ION palsi] 10N palsiq ION Jaddis-s,Ape yuid 2]nvov wnipadrid()
udal9) paisi] 10N paisi] 10N paisi] 10N Ai1aquoung SISUPOUDD SNUL0))
usalo paisiT 10N pajsiTIoN paisiT 10N peaJyip|oo p1jofiy sido)
usalg pajsiT 0N pajsiTiON pajsiT 0N A7 peagan|g mojie A §1]p240q DIUOUL]T)
usalo paisiT 10N paisiTIoN paisiT 10N apeysiybIN sJejueyous |[ews puldip pavL)
onox3 paisiTION pajsiTioON pajsiT 10N paamdeuy| xoe|g DASIU DIANDIUD))
uaal9) paisi] 10N pajsi] 10N paisiq 10N obpag papass-aaiy | DULIDAS1L) X2.4D))
usalg pajsiT 10N pajsiT ION pajsiT 10N abpag payni-imy pIpd1s X400
uaal9) paisi] 10N pajsi] 1ON paisi] 10N abpag wooug pLIDAODS X2.4D7)
udal9) paisiq 10N paisi] 10N paisi] 10N abpag mojes ppLINg Xa.407)
uaal9) paisiq 10N pajsi] 10N paisi] 10N abpag Joppe|g SU20SUINIUI X2.4D))
usal9) paisi] 10N paisi] ION paisi] 10N abpag |ejseo) §1]1X2 X2.40))
uaal9) paisiq 10N pajsi] 10N paisi] 10N abpag pabpa-aliyp $11g2p X24D))
usal9) paisi] 10N paisi] 10N paisi] 10N abpag pabuli4 DJ1ULLD X24D))
uaal9) paisiq 10N pajsi] 10N paisi] 10N sselo) paay julolen|g SISUDPDOUDD S1ISOLSDUID]D)
udal9) paisiq 10N paisi] ION paisiq 10N ¥SNH-HOYS papJieaqg ajpuorualdas win.ufjodyovig
usalp paisiT 10N pajsiTIoN paisiT 0N yoaig Aei vijofiindod vinjag
usalo palsiq IO0N palsiq 10N palsiq 10N yolig Jaded v.1af1iddod pinjog
usalp p31siT10N pajsiTioN paisiT 10N yalig Mojle A SISUS1UDYS|ID DINIOG
usalg paisiTI0N pajsiTiON pajsiT 0N ydind-ayj-ui-yoer winjjAydiy puDsLY
usalo paisiT 10N pajsiTIoN paisiT 10N e||ledesles plIp Siynvolpnu bip.iy
udal9) paisi] 10N paisi] 1ON paisi] 10N Bunsepong Aluead p2oD]LID3DUL STPYdDUY
uaal9) paisi] 10N pajsi] 1ON paisi] 10N A11agaoiInIeg s,uelueq DUDIUDALIDG A21YIUD]OULY
usalg paisiTiON pajsiTiON pajsiT 10N Jop|y papoadg bubout snujy
uaal9) paisiq 10N pajsi] 1ON paisi] 10N sselo) juag pueidn Subuua.1ad s1150.13y
usal9) paisiq 10N paisi] 1ON paisi] 10N Ai1egaueg pay v.1gn.i bavOY
uaal9) paisiq 10N pajsi] 10N paisi] 10N MOJJE A UOWIWOD wnijofo]jiuL vajIYoy
usal9) paisi] 1O0N paisi] 1ON paisi] 10N a|dej\ ulelunolp wnypo1ds 120y
uaal9) paisi] 10N pajsi] 1ON paisi] 10N a|dey\ Jebng WNADYIODS 42D}
usal9) paisi] 10N paisi] 10N paisi] 10N a|de\ pay WnAqnd 422
usalo pa1si7 10N pa)siTION pa1si7 10N a|de\ pading wnouvajdsuad 120}
udal9) paisi] 10N paisi] 10N paisiq 10N J14 wesjeg pauns|pq sa1qy
snjels YNASN |shiels DIM3IS0D| snhiels VSASN shjels vivs SuwieN uowwoy SWwieN oiljualog

8zey-2| #199loud

Kaning piaid z10z Bulnp panlasqQ sa19ads jueld Julidiood 3ooiqiIN — 3 xipuaddy



Z 98ed

ONILIASNDD

wnijs

AT
usalg pajsiT 10N pajsiT ION pajsiT 0N ysny 4os snsnffo snoung
uaal9) paisiq 10N pajsi] 10N paisi] 10N ysny epeue) SISUdPLUDD SNoUN,
udal9) paisi] 10N paisi] I1ON paisi] 10N paamiamar papodg sisuadpo suaypdul]
uaal9) paisiq 10N pajsi] 10N paisi 10N AJlaqlajuip) uowwo) DID]J1011.194 X2]]
oljoxg pajsiq IoN pa1si] 10N palsiq 10N HOM-S,uyor 1S uowwo) winyp.1of1od wnotiadAyy
ohox3 paisiT 10N pajsiTioN paisiT 10N paaMIMEH |leL soprojjasojid win1ov4a1fy
2110X3 paisi] 10N paisi] 10N pajsi1IoN paamyMeH Jea-9SNojA| pjjasojid win1op.4a1f]
uaal9) paisi] 10N pajsi] 10N paisiq 10N paamyMeH pajolued wnpnoupd WnIdPA1E]
olilo)e=| paisi] 10N paisi] ION paisi] 10N paamyMeH uowwo) WIp3InA WNIdDA1E]
uaal9) paisiq 10N pajsi] 10N paisi] 10N paamyMeH epeued ASUIPLUDD WNIODADLL]
udal9) paisi] 10N paisi] ION paisi] 10N uI94 JeQ uowwo) st42pdodap wnidivd0unln)
uaal9) paisi] 10N pajsi] 1ON paisi] 10N SSeJS) BUUB) MO DID14]S D112IA]E)
usal9) paisi] 1O0N paisi] 1ON paisi] 10N SSel9) euuel\ epeue) S1ISUPOLUDD D1120A]5)
uaal9) paisiq 10N pajsi] 10N paisi] 10N A11agapiony Yoelg pIP2IDq PIIDSSN]ADL)
udal9) paisi] 10N paisi] 1ON paisi] 10N Ai1egesa ] uis)seq suaquino0.4d p1.42Yy1jnoL)
uaal9) paisi] 10N pajsi] 10N paisi] 10N Alegmousg bBuidasi) pnpidsiy vriaynpL
usalo paisiq 10N paisi] ION paisiq 10N MeJyspag ysiep\ uowwod a4psnppd winijpr)
uaal9) paisi] 10N pajsi] 10N paisi] 10N Usy auUM DUDILIDUID SNUIXDA]
usal9 pajsiT 0N pajsiTiON paisiT 10N Ausgmens plim DUDIULSAIA DLIDSDA ]
uaal9) paisi] 10N paisi] 10N paisi] 10N yooaag ueolawy p1]0f1pUp.A3 SN3D
udal9) pajsiq 10N paisi] ION paisi] 10N pOJUBp|OS) PaAEBD|-SSBID) vijofiurup.13 priuwyIng
usalo paisiT 10N pajsiTioN paisiT 10N Jaisy ybnoy mo pinpp.1 DIqANGT
onox3 pajsiT 10N pajsiTION pajsiTI0N wbugak3 yns DIOLS DISPAYydngy
uaal9) paisiq 10N pajsi] 10N paisiq 10N sselbuo}o) pajeay-usals WpULIIIPLIA WnL0ydorLy
usal9) paisiq 10N paisi] 10N paisiq 10N sselbuopo) Aume WNI1UI3A1A WNA0YdoLLg
uaal9) paisiq 10N pajsi] 10N paisiq 10N |IB}OSIOH PUB|POOAA wnoypajAs winjasinbiy
usal9) paisiq 10N paisi] 10N paisi] 10N |IelosIoH piald asUaAD Wngasinbsy
uaal9) paisiq 10N pajsi] 10N paisi] 10N uJa4 POOAA UdaJbiang pipauLidgul S123dodi
usal9) paisi] 10N paisi] 10N paisi] 10N uJ94 POOAA PaISaID DIDISLLD S142)doLi(]
usal9) palsi ION palsi] 10N palsiq ION uld4 POOAA UIBIUNOIN v.aapdojddupd s1aa3doLac
usalg pajsiT 10N pajsiTION pajsiT 10N Jaysy ey doy-je|4 AeH DID]12quin D1I2SUL]]20(]
uaal9) paisiq 10N pajsi] 10N paisi] 10N uJa4 pajuass-Aey ulayseq pinqojpound p1pavISUU(J
udal9) paisiq 10N paisi] 10N paisiq 10N sselo) jeQ Auanod pI1dS DILOYIUD(]
snjels YNASN |shiels DIM3IS0D| snhiels VSASN shjels vivs SuwieN uowwoy SWwieN oiljualog

8zey-2| #199loud

Kaning piaid z10z Bulnp panlasqQ sa19ads jueld Julidiood 3ooiqiIN — 3 xipuaddy



¢ a8ed

ONILIASNDD

wnijs

AT
usalo pajsiTIoN pajsiTiIoN pajsiTIoN ule4 sewjsuy)n Sop10Y211S0.10D WNYI1ISAJOJ
usalo) pa1si7 10N pa)siTION pa1si7 10N quinypesa| paAes-moLy winpiI3ns Wnuo34joJ
21j0X] paisi 10N paisi11oN pajsi 10N paampuig yoe|g snjnajoauod (vidojp.y) wnuo3qjoq
usalo p31siT 10N p3jsITION p31siT10N PIY2JO pabuli4 pabbey D29D] DAYIUDID]
usalio p3isiTioN p33isITION p3isiTioN PIY21Q Jnds gn|D pipjj24D]d DAYIUDID]J
olile)e=| pa1si7 10N pa)si1ION pa1si7 10N ulejue|d uowwo) Ao[but 030JuUv]J
usalo p31siTioN p33lsITION p3isiTio0N Suld SHUAA uisiseq snqo.ys snuld
usalo pa1si7 10N pa)si1ION pa1si7 10N aonidg pay suaqn.t padig
usalo pajsi1IoN pajsiTiIoN pajsiTIoN aonudg yoelg pUPLIDUW DI ]
usalo pa1si7 10N pa)si1ION pa1si7 10N aonidg a)ypn Donv|3 PadIJ
oljoxg pajsiq 1oN paj)siTiIoN pajsiTIoN Ayjowi] uowwo) asuap.1d winapy g
usalo pa1si7 10N pa)siTION pa1si7 10N ule4 yosag uleyloN $1]1J92Ut102 $1.12)d032Y J
usalo p3isiTioN pa3lsITiION p3isiTioN 100JS}|0D 199MS UIBYLION Snp1314f sa315010q
usalo pa1si1 10N pa)si1ION pa1siT 10N |[9410S POOAA UOWWOD pupjuoul S1PXO)
usalo) pajsiTIoN paj)siTiIoN pajsiTIoN uia4 paydnuaiu| pup1U0I DO PPUNUS(O
usal9) pa1si7 10N pa)si1ION pa1si7 10N ula4 uoweuurd DUWOWDUULD DPUNULS()
usalo) pajsi1IoN paj)siTiIoN pajsiTIoN (EREVVINIETS $1]1G1SUDS D2]I0U()
usalo pa1si7 10N pa)si1ION pa1si7 10N 18]Sy POOAA PBIOYM DIDUIUNID DUIUII[I()
usalo pajsi1IoN pajsiTiIoN pajsiTIoN AJJOH urejunop sngpuo.onu snypupdoua N
usalo pa1si7 10N pa)si1IoN pa1si7 10N adid uelpuj p.aopfiun vdo.gouopy
usalo pajsi1IoN pajsiTiIoN pajsiTIoN Auiagabpuned suada.1 jjayoIN
usalo p31siT 10N p33jsITION p31siT10N As|lea-ayy-Jo-A|I7 pIMm oSUSPDUDD WNUHIYIUDIDI
oljoxg pajsi1IoN pajsiTIoN pajsiTIoN aj1)seso00 9|dind DLIDIDS WAy
usalo pa1si7 10N pa)si1ION pa1si7 10N 9J141S8S007 MO||o A dwems §14152.442] DIYODUISAT
usalo pa)si1IoN pajsiTiIoN pajsi1IoN punoysioH Jajep) UISYLON sn.iopftun sndoody
usalo pa1si7 10N pa)siTION pa1si1 10N ssowgn|o-aal] payoduelq-punoy wnap10.4puadp wnipodooLy
usalo p31siTioN pa3isITION p31siTioN ssowqn|p s winurgouup unipodosa|
usalo pa1si1 10N pa)si1ION pa1si7 10N aponsAauoy A4 uielunoly DSOJJIA DL2IIUOT
usalo pajsi1IoN pajsiTIoN pajsiTIoN JOMOJJUIM | S1/p2.40q PaVUULT
olox3 p31siT10N p33jsiTION p31siT 10N uoljgpue( |led SHpuninp Uopojuoa|
usalo pajsi1IoN pajsiTIoN pajsiTIoN B9 Jopeige] uowwo) WNI1PUDUI 0.3 WINPT
usalo p31siT 10N P33jsITION p33siT10N [oine] desys D1jOJ1ISNSUD DIUIDY
usalio p31siTio0N p3lsITION p3isiTioN ysny ujed Stnua] snouny
snjels YNASN |shiels DIM3IS0D| snhiels VSASN shjels vivs SuwieN uowwoy SWwieN oiljualog

8zey-2| #199loud

Kaning piaid z10z Bulnp panlasqQ sa19ads jueld Julidiood 3ooiqiIN — 3 xipuaddy



1 98ed

ONILIASNDD

wnijs

AT
usalD paisIT ION pajsiTIoN paisIT ION Jamojye)s ussypoN S1/P2.40q S1DIUILLL
usalo) pa1si7 10N pa)siTION pa1si7 10N ula4 YIOA MON S1SU22D.10q200U S112)dAJoY |
usal paisiT IoN paisiTIoN psisIT IoN 18]Sy HIOA MBN 13]2q-140u uinyd108yduidg
usalo palsi ION palsi] 10N palsiq ION Joisy ool WNL0]f11210] WNYI1JoAYdudg
usalD psisIT ION paisiTIoN paisiT ION Ylejs-pasim | 8soy snipj0aoup] sndoyda.ug
usal9 palsi ION palsi] 10N palsi ION sossal)-salpe] BulppoN DU SayJup.A1dg
usalo pajsi1iIoN pajsiTIoN pajsiTIoN ysnqgoe|dasls DSOJUUI0] DIDALAG
usaI9 pa3sIT ION pa}siTION psisiT ION 1oamsmopesi\ 8HYM pq[p paL.IAS
usalo palsi 10N paisi] 10N palsiq 10N paaling ueosuawy WNUDILADUD WNIUD3ADAS
usal9 palsi ION palsi] 10N palsi ION poJuap|09) pawwals-ybnoy pso3n.L 030p1]og
usalo palsi 10N paisiq 10N palsiq 10N poJuapj|os) bezbiz s1ynpa1xa]f 03vp1]og
udalo) palsi ION palsi] 10N palsi ION poJuap|os) epeue) S1ISUapOLUDD 03VP1]OS
oox3 paisITION paisiTIoN paisiT ION Hombey Axong SNSOOSIA 0122UDS
usal9 pa1si7 10N pa)siTION pa1si7 10N ysnijng AJJoopA Uowwo) snutiadAd sndi1o§
usalo) pajsi1IoN pajsiTiIoN pajsiTIoN Jue|d Jaydid uJayuoN paind.ind p1uaov.11DG
usaI9 psisiT ION paisi ION psisiT ION MOJIIA Assnd 10]0281p X1]DS
lilo)e| palsi IO0N palsiq 10N palsiq 10N |2110g deays D]]250120D XUy
usalo) palsi ION palsi] 10N palsiq ION Alagdsey pay Lemq suaosaqnd snqny
usalo palsiq 10N paisi] 10N palsiq 10N Ausqdsey pay snabpi snqny
usaI9 pa}sIT ION paisiT ION psisiT ION Asgmeq Apsug snpidsty sngny
usalo pajsi1IoN pajsiTiIoN pajsi1IoN Auagyoe|g Asueybo|y s1sua1Uay 3]0 Snqnyy
usaI9 psisiT ION paisiTION psisiT ION JuBLIND MUnXS wnsojnpup|3 Saquy
usalo palsi IO0N pa1siq 10N palsiq 10N elopoyy SUIPDUDD UOAPUIPOPOYY
21)0X3 palsi ION palsi] 10N palsiq ION dnouayng Buideai) suada. snnounuvy
usalo palsiq 10N palsiq 10N pa1siq 10N ulo4 usyoelg wnu1jinbp wnip14o)J
usalo pa1si7 10N pa)siTION pa1si7 10N Atayo uid porupajdsuad snun.ag
usalo palsi IO0N paisi] 10N palsiq 10N |eay-}joS uowwo) S14D3INA Djjoung
usalo palsi ION palsi] 10N palsi ION 100J9)BUSa|IIEY paAes|-aa4y | DID]01]Of11] SPYIUDUDAJ
IEENS) paisIT ION paisiTIoN paisITION Joosexeusapey |el DUISSIID SoYIUDUDA]
usaI9 psisiT ION ps}siTION psisIT ION lloyonbuld pdi4 pIO xajduils bjj1ua104
IEENS) psisIT ION pajsiTIoN psisIT ION pesmpuod peAes|-uoqary snipdiy1da uojaSounioq
usalo palsi ION palsi] 10N palsiq ION uadsy bulqual | saprojnuia.yy snindoq
usalo palsi 10N palsiq 10N palsiq IO0N uadsy payjooj-abieT] pipuPIPpUD.L3 SNINAdOJ
snje}s UNASN [Sniels DIM3S0D| Snieis vSISN snjels vivs aWeN uowwo) aWeN di1udIg

8zey-2| #199loud

Kaning piaid z10z Bulnp panlasqQ sa19ads jueld Julidiood 3ooiqiIN — 3 xipuaddy



G 28ed

ONILIASNDD

wnijs

A3

VIN VIN VIN VIN VIN “ds ot
usaI9 PasIT 10N paIsITION PasIT 10N uistey plM UiayHON winpnu winuingl,g
usaI9 PalsIT 10N palsITI0N PalsIT10N ysnga|qqoH soproupup] wnu.inqt,
21j0x3 palsi] JON pa1sIT 10N pajsiT 1oN [[ompaadsg uowwo) S1PUIDL[JO DO1U013 4
TEE) palsi] 10N pa1siT 10N palsi] 10N [lempaadg ueoLiaWy DUDILIDUID DITUOLD
usal pajsiT JoN pajsi1 10N pajsiT IoN Al1agan|g paAes|-}oAlaA sap1o]j1p4dut wn1u1oo 4
usal9 PalsIT 10N palsITI0N PalsIT 10N lleyjed panes|-peoig vijof] Dydd]
onox3 PaIsIT10N paIsITION PalsIT10N 100Js}/0D Apfinf 03p|1ssN |
TEE) palsiT 10N palsiT 10N palsiT 10N )OO|WaH uJeiseq SISUPPUDD DINS |
usaI9 PaIsIT 10N palIsIT 10N PaIsIT10N wniiuL pajured wmpInpun wnijjLi|

SNJe)S UNASN_|SMIeIS DIM3S0D | snels VSISN sNje}s vav'sS SWeN uowwoy SWEN OJIuaIds

8zey-2| #199loud

Kaning piaid z10z Bulnp panlasqQ sa19ads jueld Julidiood 3ooiqiIN — 3 xipuaddy



T 98ed

ONILIASNDD

wnijs

A3

usalg pajsiT 0N pajsiTION pajsiT 0N }J@sauog uowwoH winipijofiad winiiopdnyg
uaal9) paisi] 10N pajsi] 10N paisi] 10N sselbuopon Aume | Wno1UI3A1A WNA0YdoLLy
usal9) pajsi] 10N paisi] 10N paisi] 10N |IE}OSIOH PUB|POOAA wno1pA)As wingasinbiy
uaal9) paisiq 10N pajsi] 10N paisi] 10N |Ie1osIoH pial4 asUdAID Wnjasinbg
usal9) paisi] 10N paisi] 1ON paisi] 10N uJ94 POOAA PaISaID DIDISLID S142)doLa(]
usal9 palsi ION palsi] 10N palsi ION ula4 POOAA UIBIUNOIN v.aapdojddupd s1ia3doLic
usalg pajsiT 0N pajsiTION pajsiT 0N Jaysy ey doy-je|4 AeH DID]12quiNn D1I2SUL]]20(]
uaal9) paisiq 10N pajsi] 10N paisi] 10N aponsAauoH ysng ulayluoN D.A2D1UO0] D]J1A421(]
usal9) paisi] 10N paisi] 10N paisi] 10N uJa4 pajuads-AeH uleiseq vjnqojound pipavisuua(J
uaal9) paisi] 10N pajsi] 1ON paisi] 10N sselo) j1eQ Alanod pipa1ds pruoyup
usal9) paisi] 10N paisi] 10N paisiq 10N ssel9) JeQ pauane|d pssa4duiod pruoyun(y
uaal9) paisi] 10N paisi] 10N paisi] 10N |9zeH payeag DINUL0D SNAL0))
usal9) paisi] 10N paisi] 1ON paisi] 10N Ai1aquoung SISUPOUDD SNUL0))
usalo paisiT 10N pajsiTIoN paisiT 10N peaJyip|oo p1jofiiy s1ido)
usal9) paisi] 10N paisi] 1ON paisiq 10N uJd)-1oaMs pu13a.1ad viuoyduio))
usalio p31siT10N pajsiTIoN paisiT 10N A7 peaganig mojie A §1]p240q DIUOIUI]T)
usalg paisiTiON pajsiTiON pajsiTiON abpag papass-oa1y | DULIDAS1A] X24D))
uaal9) paisiq 10N pajsi] 10N paisi] 10N abpag mojles ppLINY Xo.407)
usalo paisiT 0N pajsiTioON pajsiT 10N abpag Jeppelg Suaosaunjul Xodv7)
uaal9) paisiq 10N pajsi] 10N paisi] 10N abpag pabuli4 DJIULLD X24D))
udal9) paisi] 10N paisi] 1ON paisi] 10N sselo) paay julolen|g SISUDPDLUDD S1ISOLSDUID]D))
uaal9) paisiq 10N pajsi] 10N paisi] 10N }SNH-HoYS papJieaqg apuoLyualdas wn.jdjodyov.g
usalg pajsiT 10N pajsiTION pajsiT 10N yoaig Aei vijofiindod vinjog
usalo palsi ION palsi] 10N palsiq ION youig Jaded v.aaf1iddpd pjnjog
udal9) paisi] 10N paisi] 10N paisiq 10N youig MOJ|Io A sisua1uby3ajp vinjog
usalo p31siT10N pajsiTioN paisiT 10N ydind-ayy-u-yoer winjjAydiiy waDSLLY
usalg pajsiT 0N pajsiTiON pajsiTION ejjuedesies plipn Siynvorpnu b1l
uaal9) paisiq 10N pajsi] 10N paisi] 10N bunsepong Allead p2aoD]LIDIIDU S1PYdDUT
usalg pajsiT 0N pajsiTiON pajsiT 10N Jop|y papoadg bubout snujy
uaal9) paisi] 10N pajsi] 1ON paisi] 10N Auowby pueipoopp DIDLLS DIUOWIASY
usal9) paisi] 1O0N paisi] 10N paisiq 10N a|de pay WnAqnd 422
usalo pa1si7 10N pa)siTION pa1si7 10N a|de\ pading wnouvajdsuad 120}
udal9) paisi] 10N paisi] 10N paisiq 10N J14 wesjeg pauns|pq sa1qy
snjels YNASN |shiels DIM3IS0D| snhiels VSASN shjels vivs SuwieN uowwoy SWwieN oiljualog

yyS-Z1L # 109loid

KeAaing pjal4 10z Buunp paalasqQ saloadg jueld qulidioo syybisH oini] — g xipuaddy



Z 98ed

ONILIASNDD

wnijs

A3

usalo) paisiT 10N paisi 10N paisiT 10N ulo4 8AljIsUBS S1/11SUS D2]IOU()
usalo) paisiT 10N paisi] 10N paisiT 10N 18]Sy POOAN POYMN DIDUIUNDD DUULD]I()
usalo) palsiT 10N paisi 10N paisiT 10N AJloH urejunop sngpuo.LonuL snyupdowan
usalg) paisiT 10N paisi] 10N paisiT 10N adig ueipy| .ojfiun vdo.jouopy
usalo) palsiT 10N paisi 10N paisiT 10N A1eqebplied suada.i vjjaYI N
usalg) paisiT 10N paisi] 10N paisiT 10N 100y Jaquinony uelpuy| DUDIULSAIA D]OIPIPT
usalo) paisiT 10N paisi 10N paisiT 10N Ka|[eAa-ayi-jo-AlI pPIIAA SUIPDUDD WNUDYJUDIDIN
usalg) paisiT 10N paisi] 10N paisiT 10N 31111595007 MOj|o A dwems $1.4152.112] D1YOPUISA]
usalo) palsiT 10N paisi 10N paisiT 10N ssowqn|o-e8l] payoueig-punoy wnapiopuap wnipododLy
usalg) paisiT 10N paisi] 10N pajsiT 10N ssowqgn|D UNs wnuouun wnipododAy
usalo) pasiT 10N paisi 10N palsiT 10N puNoyaJoH J81eAA UIBYLION sniopfiun sndoody
usalg) paisiT 10N paisi 10N paisiT 10N aonsAsuoy A|4 urelunopy DSOJJ14 DADIIUOT
usalo) paisiT 10N paisi 10N pasiT 10N JBMOJJUIM | S1]D2.10q DIVDUULT
usalg) paisiT 10N paisi] 10N paisiT 10N B9 JopeigeT uowwo) WNIIPUDUIOLS WNPIT
usalo) palsiT 10N paisi 10N paisiT 10N [aine desys D1j0f1iSNSUD DIUIDY]
usal9 pajsiTIoN pajsi 10N pajsi JON ysny yos snsnffo snouny
usalo) paisiT 10N paisi 10N paisiT 10N ysny epeue) SISUDPDUDD SNOUNS
usalg) paisiT 10N paisi] 10N paisiT 10N Auisgusuip) uowwo) DID]J111.12A X3]]
usalo) paisiT 10N paisi 10N paisiT 10N Hom-s,uyor 1S epeue) 2SUIPLUDD WNILIDAAL]
usalg) paisiT 10N paisi] 10N paisiT 10N uomAuuad ysiep uesLswy DUDILLIUD 2](J0204PAE]
usalo) paisiT 10N paisi 10N pajsiT 10N ule4 YeQ uowwon stiopdodip wnidiwoouw o)
usalg) paisi 10N paisi] 10N paisiT 10N SSBIS) BUUB|\ |MOS DIDLAIS 1422410
usalo) paisiT 10N paisi 10N paisiT 10N SuaAy panes|-abie wnjjydooow wnan
usalg) paisiT 10N paisi] 10N paisiT 10N Ausgapony oelg DID22Dq DIIDSSNIADL)
usalo) paisiT 10N paisi 10N paisiT 10N Alieges] uisiseq Suaquino0.1d v112Y )DL
usalg) paisiT 10N paisi] 10N paisiT 10N Kusgmoug Buideal) pjnpidsiy prioyimpo
usalo) paisiT 10N paisi 10N paisiT 10N Mei)spag ys.e|\ uowwo) a.435npd winpo)
usalg paisiT 10N paisi] 10N pajsiT 10N ysy auym DUDILIDUID STUIXDA]
210X paisiT 10N paisi 10N paisiT 10N uloypong Asso| SHUID DINSUDA
usalg) paisi 10N paisi] 10N paisiT 10N Auusgmens pim PUDIULSAIA DLIDSD.A]
usalo) palsiT 10N paisi 10N paisiT 10N yoeag uedLsWY DIjofipup.aS SNSD
usalg) paisiT 10N paisi] 10N paisiT 10N pOJUBP|0S) POARS|-SSEIS) DIjOflUIUD.LS DIUDYINT
usalo) paisiT 10N paisi 10N paisiT 10N J8)sy ybnoy moT pjnpo.d vIgling
snje}s YNASN |shjels DIMIS0D| shjels VS3ISN snjejs vivs SWweN uowwo) SWEN J1juUalog

yyS-Z1L # 109loid

KeAaing pjal4 10z Buunp paalasqQ saloadg jueld qulidioo syybisH oini] — g xipuaddy



¢ a8ed

ONILIASNDD

wnijs

AF S
usalo) paisiT 10N paisi 10N paisiT 10N anI-Mopes|\ ||el suaosaqnd wnigo1y |
o1n0x3 paisiT 10N paisi 10N paisiT 10N uoljapueq uowwo) 21DUIILJO WNODXDAD |
usal9 palsi 10N PalsIT 10N palsi 10N 1918y 00l[eD uin10}f11210] wnysL0dY durdg
usalg) paisiT 10N paisi] 10N paisiT 10N ysnge|dealg DSOjUUWIO0] DaDAIAS
usal9 pajsiTION pasiIoN pajsiTION J99MSMOPES|\ SIUAN pqp DaD.1dg
usalg) paisiT 10N paisi] 10N paisiT 10N paa.ing ueoLawy WNUDILIGWD WRIUDSADAS
usalo) paisiT 10N pasi 10N palsiT 10N poJusp|o) pawiws)s-ybnoy psoSn.L 03vp1jos
usalg) paisiT 10N paisi] 10N paisiT 10N poJusp|o5) epeue) SISUOPDUDD OZDPLIOS
usalo) paisiT 10N paisi 10N palsiT 10N deojn)g Bop-pep DAOJf142]D] DLID]]INOS
usalg) paisiT 10N paisi] 10N paisiT 10N ysniing Ajjoop\ uowwo) snutiadd(o sndi1og
usalo) paisiT 10N paisi 10N paisiT 10N Aieqdsey pay HemQq suaosagnd snqny
usalg) paisiT 10N paisi] 10N paisiT 10N Kusqdsey pay Snapp1 SnqIy
usal9 palsI 10N palsIT 10N palsi 10N Kusgmaq Apsig snpidsty snqny
usalg) paisiT 10N paisi] 10N paisiT 10N Auaqyoe|g Asueybay SISUa1UY S| SNy
usal9 palsI 10N PalsIT 10N palsi 10N A119ges009 Yyjoows wna141y $2G1y
210X3 paisiT 10N paisi] 10N paisiT 10N dnosanng Buideain Suada.r Snjnounupy|
usal9 palsI 10N PalsIT 10N palsi 10N dnoJapng paxooH SIIDAINIDL SHINIUNUDY
usalg) paisiT 10N paisi] 10N pajsiT 10N ula{ uayoelg winuijinbp wnipLio)g
usalo) palsiT 10N paisi 10N paisiT 10N [e8y-}|oS uowwon SLADSINA vjjounig
usalg) paisiT 10N paisi] 10N paisiT 10N 10019 BUSS|)IRY poARS|-98.Y | DIDJOLOfLY) SAYIUDUIAT
usalo) paisiT 10N paisi 10N paisiT 10N uadsy Bulquial] soprojnua.y snndog
usalg) paisiT 10N paisi] 10N paisiT 10N uadsy payloo)-abie vipjuaPIpuUn.L3 snindoq
usaI9 PalsIT 10N paIsIT 10N PaIsIT 10N lioyenbul) piald PIO xXojduis vjjijua}oq
usalg) paisiT 10N paisi 10N pajsiT 10N pasmMpuod PaAes|-uoqqry snipdyida uogoSouvjoq
usalo) palsiT 10N paisi 10N paisiT 10N ule4 sewjsuyn SoP10YI1ISOA0D WnYISGOg
usalg) paisiT 10N paisi] 10N paisiT 10N quINYLEa| PaARST-MOLIY wnpISns wnuosAjog
usal9 palsITION palsiTION palsiT ION auld SHYAA ulsiseq $nqo4js snutd
usalg) paisiT 10N paisi] 10N paisiT 10N aonidg pay SUBGNL DI
usalo) paisiT 10N paisi 10N paisiT 10N aonidg yoelg DUDLIDW D21
usalg) paisiT 10N paisi] 10N paisiT 10N [@SpuUNoI9) S,Z1UIBMYDS DUDIZIIUIMYDS DAIYIDJ
usalo) palsiT 10N paisi 10N pasiT 10N [8110G POOAA UOWIWIOD puDIUOUL S1IDX()
usalg) paisiT 10N paisi] 10N pajsiT 10N ule4 paidn.iayu) pup101AD]> DPUNULS()
usalo) palsiT 10N paisi 10N paisiT 10N ule4 uoweuur) DIUOUWDUULD DPUNULS()
snje}s YNASN |shjels DIMIS0D| shjels VS3ISN snjejs vivs SWweN uowwo) SWEN J1juUalog

yyS-Z1L # 109loid

KeAaing pjal4 10z Buunp paalasqQ saloadg jueld qulidioo syybisH oini] — g xipuaddy



ONILIASNDD

wnijs

1 98ed

AT A
usaI9 PalsIT 10N palsITI0N PalsIT 10N uisiey piM UdYHON wnpnu wnuingi,|
usal pajsiT JoN pajsi1 10N pajsiT IoN Al1agan|g paAes|-}oAlaA sap10]j1p4dut wn1u1oo 4
usal9 PalsIT 10N palsITIoN PalsIT 10N lleneD panes|-peoig v1jofiw] pydi]
onox3 PaIsIT10N paIsIT 10N PalsIT 10N 100Js/0D Apfinf 03D|1ssN |
usaI9 PalsIT 10N palsITI0N PalsIT10N JOMO|LIES UJBYLION S1D2.40q SIDJUILL]
usalo) palsiT 10N palsiT 10N palsiT 10N ula4 JIoA MaN SISU2OD.10G2A0U SLA2IAA2Y |
SNJe)S UNASN_|SMIeIS DIM3S0D | snels VSISN sNje}s vav'sS SWeN uowwo) SWEN oJiuaIds

vYSv-Z1 #399foid AsAaing pjaid Z1.0Z Bulinp paalasqQ sa19ads jueld 3ulidjood sjyblaH oniL — 3 Xipuaddy



APPENDIX F
MOOSE SURVEY METHODOLOGY




Snow-tracking Methodology May 3, 2013
Millbrook/Truro Heights Community Wind Projects Project # 12-4328/12-4544

Snow-tracking surveys are an effective method of evaluating the terrestrial fauna community in an
area. Survey areas within the Project site were developed with the following considerations:

e Coverage of the Project site: Survey areas were designed to cover as much of the Project
site as possible;

e Habitat: Multiple habitats were targeted including mature softwood forest, young hardwood
forest, mixed wood forest, and wetlands;

e Development footprint: Survey areas focused on land incorporating the development footprint
(access roads and turbines), to the extent possible; and

e Access: The Project site incorporates a large tract of land which is only accessible via a
limited number of logging roads. Transects were designed to start and finish at existing
logging roads/access roads.

Two pre-construction surveys were completed on February 11 and the March 26, 2013 using the
snow-tracking methodology, and were conducted 1 to 7 days after a = 10 cm snowfall. Survey areas
were located across the Project site, and included a total of nine transects ranging in lengths from
329 m to 772 m, as well of 2.8 km of logging roads (Drawing F1). Surveys were conducted by a
team of biologists with a demonstrable knowledge of mammalian animal sign and the ability to
distinguish Mainland moose sign from that of other species. Logging roads were surveyed via
snowmobile, while the remaining three transects were surveyed on-foot. All wildlife sign, primarily
tracks but also including foraging sign, scat, and rubs, encountered during the surveys were
identified to species, where possible. In addition, the locations of all noteworthy observations were
recorded using GPS receivers capable of sub 5 m accuracy, with representative photos taken.

It should be noted that survey areas did not include the Tower Road Extension. Previous field
studies revealed that habitats in this area consist primarily of extremely dense, softwood
regeneration, along with large areas of windthrow. It is likely that Mainland moose would actively
avoid this area due to travel hindrance created by the dense vegetation and downed woody debris.
Furthermore, if Mainland moose were to occur in this area, the effectiveness of snow-tracking would
be limited by lack of visibility in the thick brush.
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APPENDIX G
BIRD SURVEY METHODOLOGY AND RESULTS




Bird Monitoring Protocol — Pre-construction Surveys May 3, 2013
Millbrook/Truro Heights Community Wind Projects Project # 12-4328/12-4544

Pre-construction (baseline) avian field surveys were completed to complement desktop information
and to characterize the pre-construction (baseline) bird community at the Project site throughout the
year. These surveys were carried out by an expert birder and were designed with the purpose of
collecting data on species presence, abundance, and habitat usage at the Project site during the
months coinciding with fall migration, spring migration, breeding season and the winter season. All
field surveys were designed to conform to protocols outlined in the document “Recommended
Protocols for Monitoring Impacts of Wind Turbines on Birds” (CWS 2007).

Surveys were completed in February, April, May, June, September, October, and November of 2012
and February 2013. The following information was recorded at each survey location:

e Weather conditions (temperature, wind speed, cloud cover, and presence of precipitation);
e Date and time of day;

e Habitat description; and

e GPS coordinates of the survey location.

Surveys employed point count, area search, and stopover count methodologies depending on the
season and target species. Regardless of survey methodology, the following elements were
consistent among surveys:

e surveys were four hours in duration, commencing as close to sunrise as possible;

e species presence and abundance were recorded based on visual and acoustic observations;

e approximate distance to each bird was recorded using a scale of 0-50 m, 50-100 m and
further than 100 m;

e behavioural patterns were noted to determine whether birds flying over the site would be
within the future blade-swept area of a turbine; and

e survey locations during each survey were separated by a minimum distance of 300 m,
whenever possible, to account for all present habitat types throughout the Project site.

REFERENCES
CWS (Canadian Wildlife Service). 2007. Recommended Protocols for Monitoring Impacts of Wind
Turbines on Birds. 33 pp.
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Communities,

Culture & Heri 1747 Summer Street Tel: (902) 424-6475
BE i, Nova Scotia Fax: (902) 424-0560
B3H 3A6

April 29, 2013

Ms. April Maclntyre

Davis, Maclntyre and Associates
109 John Stewart Drive

Cole Harbour, NS B2W 4J7

Dear Ms. Maclntyre:

RE: Heritage Research Permit Report
A2012NS088- Millbrook Wind Farm

We have received and reviewed your report on work conducted under the terms of Heritage Research Permit
A2012NS088 of an archaeological resource impact assessment of the proposed Millbrook and Truro Heights
Community Wind Farms, Colchester County.

The report details the archaeological resource impact assessment of the proposed 5 turbine project area for the
combined Millbrook Community and Truro Heights Community Wind Project by Davis, Maclntyre &
Associates in October 2012. The assessment included background and historical research as well as field
reconnaissance of the proposed project area in order to determine the potential for archaeological resources.

The assessment of the proposed Millbrook Community Wind Project area indicated that although First
Nations and later, Acadians, were in the wider area, there is no indication that they were present in the study
area. First Nations peoples would not have had access to the necessary resources or transportation routes in
the study area that the Bay would have afforded them. The Acadians would have had little reason to settle
away from the fertile marshland and move to the rocky soil characteristic of the study area. Roads in to the
uplands were not present until 1902. The reconnaissance indicated that the study area was largely logged
throughout the later quarter of the 20" century and no evidence of pre-contact or historic archaeological
activity was observed. Note that though archaeological resources are unlikely to exist on the west side of
Soley Brook in the area that could not be surveyed, it is recommended that this area be surveyed prior to
construction when a center line has been cut or the blow down removed. It is also noted, that a preliminary
project footprint was assessed. Should the project footprint divert from that which was investigated during the
assessment, it is recommended that the area be subjected to an archaeological reconnaissance.

The assessment of the proposed Truro Heights Community Wind Project area indicated that although First
Nations and later, Acadians, were in the wider area, there is no indication that they were present in the study
area. First Nations peoples would not have had access to the necessary resources or transportation routes in
the study area that the Bay would have afforded them. The Acadians would have had little reason to settle
away from the fertile marshland and move to the rocky soil characteristic of the study area. Roads in to the
uplands were not present until 1902. The reconnaissance indicated that the study are was largely logged
throughout the later quarter of the 20" century and no evidence of pre-contact or historic archaeological
activity was observed. Note that a preliminary project footprint was assessed. Should the project footprint
divert from that which was investigated during the assessment, it is recommended that the area be subjected to
an archaeological reconnaissance.



A. Maclntyre
April 29, 2013
Page 2

Overall, the study area was determined to be of low archaeological potential for both First Nations and Euro-
Canadian resources therefore no further mitigation is recommended for the current proposed turbine sites. The
only cultural activity near the study area was located along north along Soley and McNutt’s Brooks where
sawmills and related camps were established and to the south where a single building, possibly a camp related
to gypsum extraction, were located. Should the project footprint divert from the footprint divert from the
footprint that was surveyed at the time of the reconnaissance, it is recommended that these areas be surveyed
by a qualified archaeologist to ensure that no archaeological resources are present or will be impacted by
construction. Finally, in the unlikely event that archaeological resources are encountered during construction,
it is required that all activity cease and the Coordinator of Special places be contacted.

Staff agree with the recommendations, and find the report acceptable as submitted. If you have any questions
or concerns, please do not hesitate to contact me.

Sincerely,
Laura Bennett
Coordinator, Special Places

cc. Andy Walter, Strum Environmental

Nova Scotia Government Web Site

http:/Awww.gov.ns.ca
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1 INTRODUCTION

1.1 Indigenous Knowledge and Knowledge Systems

The collective rights of Indigenous Peoples have gained an increased recognition at the
international level over the past 25 years. The International Labor Organization
Convention-169 recognized the right of Indigenous Peoples to take control over their
own institutions, way of life and economic development, as well as to maintain and
develop their culture (ILO, 1989). More recently, the United Nations Declaration on the
Rights of Indigenous Peoples set out the individual and collective rights of Indigenous
Peoples as well as their rights to culture, identity, language, employment, health,
education and other issues (UN, 2008). Indigenous knowledge is an integral component
of the Indigenous rights movement. Knowledge manifests itself in the Indigenous
community’s language, identity and culture.

Indigenous Knowledge (IK)' fuses the cultural, social and ecological histories of a
community. In general, IK systems assume that people are part of the land, they do not
own the land and are instead stewards of the land. IK is dynamic, based upon an
intimate understanding of the components of non-living (abiotic) and living (biotic)
environments. The knowledge is owned by Indigenous Peoples, which differs between
peoples. IK is based on four principles (Singh, 2007):

1. IKis dynamic in nature.

2. IK s tradition based: the way in which knowledge is created, preserved and
disseminated.

3. IK s collective in nature and is often considered to be the property of the
community.

4. |K is transferred through cultural specific transmission mechanisms?.

The use of IK has been the subject of international discourse. Growing recognition of the
limitations of conventional science in solving ecological problems of increasing
complexity and magnitude has turned focus back to IK. IK systems are based on the
shared experiences, customs, values, traditions, lifestyles, social interactions and
spiritual beliefs specific to Indigenous communities. These systems are forever evolving
as new knowledge is obtained or generated.

Over the years, the use of Indigenous Traditional Knowledge (ITK) in Environmental
Assessments, Environmental Impact Statements and co-management agreements has

1 Other phrases for Indigenous Knowledge (IK) include Aboriginal Knowledge (AK), Indigenous Traditional
Knowledge (ITK) and Aboriginal Traditional Knowledge (ATK).

Mechanisms include but are not limited to storytelling, ceremonies, dances, traditions, arts and crafts,
hunting and trapping, beliefs, medicines, innovations
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increased substantially. IK is an accumulation of multiple knowledge sources, one of
which is ‘Traditional Ecological Knowledge™ (TEK) (Stevenson, 1996).

IK studies differ from TEK studies in such that IK includes spiritual, cultural and
environmental components in the study, while TEK focuses on the environmental
knowledge of an Indigenous Nation. TEK studies have been designed to parallel the
western science discipline of ecology (Simpson, 2001). Constructing IK into TEK is a
process of ‘scientizing’ IK for use in Western society. A properly designed TEK includes
viewing IK as worldviews, values and processes (Simpson, 2001). It is important to
include the context in which gives the knowledge its meaning.

The increased awareness and application of IK through TEK studies in non-indigenous
society has brought both opportunities and challenges for Indigenous Nations.
Meaningful use of IK can provide Indigenous Nations leverage in pursuing both political
and property rights (Stevenson, 1996). With the increased use of IK particular attention
has been directed to protect and preserve this knowledge from misappropriation, misuse
and theft. Of particular concern to Indigenous Peoples has been the unlicensed use by
industry, researchers, artists and authors of traditional knowledge that has been
developed over centuries (AFN, n.d.).

In Canada, the application of IK in collaboration with the western approach to resource
management has occurred primarily through committees and IK studies. The Committee
on the Status of Endangered Wildlife in Canada (COSEWIC) established an Aboriginal
Traditional Knowledge* Sub-Committee to facilitate access to and gathering of available
IK as well as the incorporation of this knowledge into the COSEWIC species assessment
process (COSEWIC, 2012). Section 16.1 of the Canadian Environmental Assessment
Act, 2012, provides authorities the discretion to consider IK in an Environmental
Assessment.

In Nova Scotia an IK study is referred to as Mi’kmaq Ecological Knowledge study
(MEKSs).

1.2 The Mi’kmag Nation

Since time immemorial, Mi’kmagq have used and occupied their traditional territory known
as Mi’kma’ki, which includes Nova Scotia, Prince Edward Island, New Brunswick, parts
of Quebec, Newfoundland and the northeastern parts of Maine. Archaeological sites in
Nova Scotia provide evidence of Mi’lkmaq occupation for over 10,500 years (Assembly of
Nova Scotia Mi’lkmaq Chiefs, 2007).

Mi’kma’ki is identified through its seven districts: Kespukwitk, Sikepne’katik, Eski’kewaq,
Unama’kik, Piktuk aqq Epetwitk, Sikniktewaq and Kespe’kewaq (Figure 1). Mi’kmaw
names for the seven districts came from the geographical characteristics of the area.
Traditional socio-political organization consisted of hereditary Local, District and Grand

3 A review of traditional knowledge sources can be found in Stevensn (1996).
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Chiefs. The Local Chief took care of village affairs in a district with advice from a council
of Elders. The District Chief presided over all the Local Chiefs in a given district, while
the Grand Chief assigned fishing and hunting privileges and was the official
spokesperson for the Mi’kmaq Nation. The Grand Chief has the authority to make
treaties with other First Nations and governments. Presently, the Grand Chief and
Council (Grand Council) are located in Unama’kik.

There are 13 Mi’kmaq Bands in Nova Scotia, each occupying specific areas of land,
known as reserves. As set forth in the Indian Act, 7951, each Band is led by a Chief and
Council.

The Land of the

Micmac
Kespek Agg Piktuk
Last Land The Explosive Place
Epexiwitk /
Lying in the Water /
5 /
0 Siknik:
Drainage Area 7
* Eskikewa'kik
Sipekne'katik”  Skin DpesSers Territory
ﬂ Wild Potatg’
_Arca
Kespukwitk

Land Ends

Figure 1: Traditional Mi’lkmaq Districts (from http://www.danielnpaul.com/Map-Mi'kmaqTerritory.html)

1.3 Mi’kmaqg Ecological Knowledge

The Mi'kmaq approach to resource management is best defined through the word,
Netukulimk. Netukulimk describes the relationship between Mi’lkmaq and the Creator in
which the Mi'’kmaq use the resources provided by the Creator for self-support and
wellbeing of the individual and community. Netukulimk is achieving adequate standards
of community nutrition and economic well-being without jeopardizing the integrity,
diversity, or productivity of the environment (UINR, 2011). Simply put, one takes only
what he or she needs from the environment to provide a livelihood. Netukulimk is
expressed through the performance of rituals and the keeping of customary practices
(Prosper et al., 2011). While some have argued that the eventual dominance of British
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colonial rule eroded traditional Mi’kmaq worldviews, there is strong evidence that
Mi’kmagq harvests are still governed by Netukulimk principles (Prosper et al., 2011).

Mi’kmagq, like many Indigenous Nations, incorporate cultural and social attributes along
with sustenance in resource management. A case study provides insight into the
Mi’kmagq relationship with Kat (American Eel- Anguilla rostrata) (Davis et al., 2004).
Mi’kmaq would spend the winter months near Antigonish, Nova Scotia fishing for Ka'.
Mi’kmaq use Ka't for food, and it is considered to have spiritual qualities as evident by its
frequent appearance in many legends and its use as ceremonial offerings. Ka'’t was also
used medicinally as the skin was used as braces and bandages.

Mi’kmaq and Western (Post-Colonial) approaches to resource management are
different. This difference can be attributed to Mi’kmag and Western views of the
environment.

In the Mi’kmaq culture, it is understood that Mi’kma’ki is held in communal ownership
and does not belong to a particular person as it is believed that the land was inherited
from their ancestors and would be passed on to their children (Berneshawi, 1997).
Natural resources, renewable or non-renewable are considered as gifts from the Creator
and therefore can neither be owned nor sold (Lyons, 1984 in Berneshawi, 1997).
Similarly, neither the land nor its resources are viewed as commodities. In contrast
Western approaches to resource management employ the control and ownership of land
and resources. In Canada, it is understood that the Crown, represented by the federal
government owns resources (renewable and non-renewable), lands and waters that fall
within state boundaries. The federal government facilitates access to the resources and
land through a series of licenses and agreement made between federal departments
and individuals or corporations. In the Western approach to resource management,
these assets are viewed as commodities that can be sold for profit.

In 2008, the Assembly of Nova Scotia Mi’lkmaq Chiefs adopted a Mi’kmaq Ecological
Knowledge Study protocol which described MEK as a term that “refers to any knowledge
relating to the environment including water, land and resources” (MRI, 2008, 1). This
knowledge can be cultural, spiritual or ecological. The concept of MEK is not static, but
is instead derived from the cumulative experiences of the Mi’lkmaq people, based in their
traditional territory. In this manner MEK considers and incorporates emerging resource
issues. It is therefore important for any MEKS to accurately include Mi’kmaq knowledge
of the affected resources, lands and waters in order to understand the relationship
between the Mi’kmaq and the project area. As discussed above (section 1.1), a MEKS
must describe the cultural, spiritual and ecological relationship of Mi’kmaq with the
proposed project site.
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1.4 Project Study Areas

Mi’kmaq Ecological Knowledge studies for four wind farms: Millbrook, Truro Heights,
Whynott's Settlement and Pockwock are being conducted simultaneously. NEXUS
Coastal Resource Management has been engaged to conduct Mi'’kmaq Ecological
Knowledge Study for the four Study Areas. The proposed wind turbine farms are located
in two Mi’kmaq Districts: Kespukwitk and Sikepne’katik

This report deals with the specifics of the Millborook wind farm. The Millbrook and Truro
Heights wind farms are being developed collaboratively.
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Figure 2: Proposed wind farm in Millbrook, NS
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2 BACKGROUND

2.1 Historical Context

Traditionally the Mi’lkmaqg Nation was a member of the Wabanaki Confederacy, a loose
coalition that included the Maliseets, the Pasamaquoddy, the Penobscots, Wowenock
and the Eastern and Western Abenakis (Berneshawi, 1997). The Confederacy
influenced tribal life from the Gaspé Peninsula to northern New England. The
Confederacy continued to function until the early 1700s, at which time the decimation of
its member nations by disease and war with the English caused it to become dormant
(Paul, 2006).

Traditional Mi’kmaq social structure consisted of a matrilineal, egalitarian and is family
centered with living with extended family being common place (Berneshawi, 1997). The
strong family connection ensured that the needs of a community were put ahead of
individuals. Sharing and the communal use of resources were important for the survival
of the Mi’lkmaqg. There was no hierarchy authority amongst Mi’kmaq. Decision making
was made through a consensus approach. The daily life of the Mi’kmaqg centered on
finding and preparing food, and the sharing of wealth among members of the village
(CMM, 2007). Mi’kmaq depended on their knowledge of the seasons, weather, animals,
plants and hunting and preparation skills for survival. This knowledge was passed down
from generation to generation. Mi’kmaq education included the teaching of traditional
hunting skills, construction techniques, food preparation, etc. Traditional teachings,
stories, and histories were collected and passed on through an oral tradition.

Archaeological evidence and oral histories suggest that Mi’kmaq travelled to various
camps throughout the year. The proportion of terrestrial mammals, marine mammals,
fish and shellfish vary greatly across sites and occupations indicating that Mi’kmaq used
camps for specific uses (Barsh, 2002).

In the early 1500s, European fishermen travelled to the coasts of North America to fish
the Grand Banks off Newfoundland. These fishermen would occasionally come to shore
to dry the fish they caught. In the late 1500s a fur trade between Mi’kmaq and
Europeans was established and Europeans begun to create settlements throughout
Mi’kma’ki.

Prior to the fur trade with Europeans, the Mi’kmaq diet consisted largely of meat, animal
fat, fish, berries and nuts and broth (Miller, 1976; Krieger, 2002). Mi’kmaq undertook
seasonal migrations which aligned with food sources: wild berries, tubers, nuts and
herbs (also used for medicine). During the summer months Mi’kmaq lived in coastal
villages to harvest seafood and berries; during the winter months they dispersed into
smaller bands and moved inland to hunt big game and fish in the rivers. In addition to
being used as food, Mi’kmaq used plants for cures and prevention for many common
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ailments (UINR, 2010). The fur trade brought non-traditional foods to the Mi’kmaq in
exchange for fur. Trade would have included dried peas, corn, beans, prunes, and wheat
flour among other things (Miller, 1976).

The 1600s and 1700s were marked by a series of wars between the French and British.
These wars often included alliances made between the Europeans, the Mi’kmaq and
other First Nations. One of the first treaties between the Mi’kmaq and the British was
signed in 1725 in Boston, later ratified by many Mi’kmaq and Maliseet communities in
Annapolis Royal in 1726. This was the first treaty in what is now known as the “Peace
and Friendship Treaties”. The Royal Proclamation of 1763 reserved a large portion of
land in North America as Indian hunting grounds and set out a process for cession and
purchase of Indian grounds.

The Grand Council continues to exist, but its authority to govern has been largely
transferred by the Indian Act, 1951, to the elected Band Chiefs and Councils. There are
thirteen Mi’lkmag Bands in Nova Scotia, four of which are located within close proximity
of the three proposed wind farms sites. These communities were identified due their
proximity to the proposed wind farm sites and their historical and contemporary use of
the project area and its resources. The four communities involved in the Mi’kmaq
Ecological Knowledge Study include Indian Brook First Nation, Millbrook First Nation,
Acadia First Nation and Glooscap First Nation.

Indian Brook First Nation is one of four reserves of the Shubenacadie Band and is the
second largest First Nation community in Nova Scotia. In 1848, an Indian Commissioner
settled 14 families at Shubenacadie. Indian Brook is located approximately 26km
southeast of the proposed wind farm in Millbrook, NS.

In the late 1700’s and early 1800’s Millbrook First Nation was originally located along the
banks of the Salmon River, but were later moved to a property on King Street in Truro
(presently St. Mary’s school is located on King Street) to make room for the School of
Agriculture (Millbrook, 2013). Millbrook Mi’kmaq refer to the King Street location as
Christmas Crossing. In 1873 Millbrook First Nation initiated discussions with the Indian
Agent to move their reserve from Christmas Crossing to Millbrook. The original Millbrook
reserve had a total of 35 acres. Between 1904 and 1910 an additional 120 acres was
purchased by the reserve. Millbrook is located approximately 1.7km west of the
proposed wind farm in Millbrook, NS.

Acadia First Nation is comprised of five reserves located throughout Southwestern Nova
Scotia. The first reserve, Gold River, was established in 1820, and the Yarmouth reserve
was established in 1887. Acadia First Nation gained official status from the Canadian
Government in 1971 when the Elders of the region decided to form a united Band (Falls,
n.d.). Gold River is located approximately 18km northeast of the proposed wind farm in
the Whynott’s Settlement, 5km northeast of Bridgewater, in Lunenburg County (Strum,
2011b).
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The Glooscap First Nation was formed in the 1800s in conjunction with the Micmac
Missionary Society. In 1907, the land of the present day reserve was transferred to his
Majesty the King for use as an Indian Reserve (Glooscap, n.d.). Glooscap is located
approximately 50km west of the proposed wind farm in Pockwock, NS.

2.2 Environmental Context

The proposed Millbrook wind farm site is located just southwest of the town of Truro, NS,
in Colchester County. The Project site is zoned as a resource forest land and is
surrounded by forestry lands (Service Nova Scotia, 2011). The site lies within the
Windsor Lowlands ecodistrict, located on an undulating to rolling glacial till plain where
imperfectly drained, deep, compacted, loam to clay loam till is the dominant surficial
material. The tills become thinner and stony and are mostly derived from the underlying
shale, sandstone, limestone and gypsum of the Carboniferous period where the site lies
(Webb and Marshal, 1999). The vegetation in the region comprised mainly of softwood
and mixed wood forests. This provides habitat for a variety of different wildlife species
including white-tailed deer, porcupine, red fox and coyote (Webb and Marshall, 1999).

2.3 Mi’kmag Wildlife Uses

Historically, the Mi’kmaq practiced a nomadic lifestyle, migrating between hunting and
fishing grounds throughout their traditional lands (Chute, 1999). These migrations
followed the seasonal cycles of the plants and wildlife in region, which formed the basis
of a pattern of Mi’kmaq subsistence. Much of this migration was dependent on riverine
and coastal transportation, resulting in a heavy dependence on fish and seafood, which
represented a significant portion of the Mi’lkmagq diet. Large mammals, especially moose,
were also particularly important due to annual subsistence pattern of the people. This
was linked to the size of the animal, its seasonal availability and the wide variety of uses
the people employed from it (food, clothing and various tools).

During the early winter the Mi’lkmaq hunted spawning seals in coastal areas and near
shore islands. As the winter progressed they moved inland to more sheltered areas and
hunted large game, such as moose, which moved slowly in the deep snow. Winter was
also the time to hunt deer, beaver, otter, muskrat and caribou (Davis, 1997). In the
spring the Mi’kmaq moved closer to the coastal areas and estuaries in order to catch fish
runs in the rivers, using weirs to catch smaller fish such as smelt, eel or bass, and
leisters for larger fish such as salmon. Migratory birds such as ducks and geese also
started to return during this period, and were often hunted at night (Davis, 1997). During
the summer the Mi’kmaq were able to take full advantage of coastal areas and various
species of shellfish available to them such as mussels, clams, whelk, lobster and crab. A
variety of salt water fish species, such as the cod, mackerel and plaice also appeared in
coastal waters as the summer worn on. In the autumn southward migrations of birds
moved through the area and salmon, eel and other fish species began to move down the
rivers. Certain species were hunted year round; while others may have been pursed on
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an opportunistic basis. This is likely the case with large marine mammals such as
whales, which the Mi’kmagq valued for food, as a source of oil and for tool making (Barsh,
2002; Lockerby, 2004).
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2.5 Traditional Mi’kmaq Place Names

An investigation of the traditional place names of Mi’kma’ki (Figure 1) reveals much
about the unique relationship held between the Mi’kmaq and the land and resources on
which they depend. The names are versatile and dynamic; they describe where to find
resources, features of the landscape or where events took place. The names were
descriptive of place but also represent the imagination and interpretation of a people
moving through a dynamic and changing landscape. Evidence of this can be found in the
language, history and myths of the Mi’kmaq people.

Language is one way cultures structure, give meaning to, and interact with the world
around them. This is especially true for indigenous peoples with longstanding
connections to a place. “Language is the principal instrument by which culture is
transmitted from one generation to another, by which members of a culture
communicate meaning and make sense of their shared experience. Because language
defines the world and experience in cultural terms, it literally shapes our way of
perceiving — our world view” (Canada, 1996). The Mi’kmaq language emerged from the
sustained presence of the people in their territory for over 10 000 years. This ancient
relationship has resulted in a distinct worldview which is inherently place based due to
the cumulative experience of the people interacting with the landscape. The place
names that were developed through this process give insight into the changing nature of
the landscape, but also the cultural nuances of the people.

Before the arrival of European settlers the Mi’kmaq were a nomadic people, migrating
seasonally throughout Mi’kma’ki. This freedom from a single dwelling place played a role
in the way the Mi’kmaq conceptualized both the physical geography of their territory, and
understood their place within it. While the Mi'kmaq frequented certain locations, their
interaction with the landscape and conceptualization of space was based on movement
through an area, rather than the identification of a single point or location. Unlike
European languages, the Mi’kmaw language is verb oriented. Many place names are
verbs rather than nouns, describing a sense of ‘being from’ or ‘going to’ a given place
(Sable and Francis, 2012). The Mi’kmaq relationship to place was more important than
any one location; the people interacted with the land through a dynamic interpretation of
the landscape as they moved through it. While many names may appear to describe a
single location, these names represented cultural indicators which the people interpreted
in relation to the surrounding area and the collective memory of the people.

Place names also give insight into the character of the Mi’kmaq and their traditional
beliefs and way of life. This is evident in the role that oral history played in the
interpretation of landscape and underlying lessons on how they ought to interact with it.
Although many names appear to describe a physical characteristic of the landscape,
many of these names are tied into cultural practices, concepts or myths (Hornborg,
2008). This is common in many indigenous cultures with oral traditions where place
names act as mnemonic devices, providing a framework for cultural identity and memory
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(Sable& Francis, 2012). An example of this are the connection between myth and the
explanation of place, such as the relationship between the Glooscap myths and many
place names along the shores of the Bay of Fundy (Sable and Francis, 2012). These
myths and legends held many moral lessons, but also acted as oral maps of the territory.

The Mi’kmaqg conceptualization of place is a complex and holistic subject that intertwines
the language, culture, myth and territory of the Mi’lkmaq people. Unfortunately during the
colonial period many aspects of this Mi'’kmaq tradition were lost or forgotten. The
following tables offer an incomplete account of the place names within a 10km radius of
the study area, as well as other prominent places names from within the region. Some of
the place names included here occur in multiple instances across the province and are
marked with an asterisk. For example, the name Partridge Island most likely refers to
Partridge Island in the Bay of Fundy, as described in the Glooscap myths.

Millbrook place names (Table 8) and corresponding distance markers (Appendix A).

Table 8: Millbrook Place Names

Place Name Mi’kmaw Name Meaning Source
Andrew Brook Kégulugojooitk' The water tumbles and Rand, 1919
dashes in all directions
Black Rock* Maktawopskek The black rock Rand, 1919
Brookfield Bankwenopskw We hunt him amongst Rand, 1919
rocks
Eagles Nest Point Kitpoo-aykaddy A place of eagles Frame, 1892
Higgins Brook* Késkedeémesaak; A Rocky Ridge Rand, 1875;
Keskédé-emésaak Rand, 1919
Onslow/North River Pogopskegek N/A Rand, 1919
Salmon River* Palamooa Seboo Salmon River Frame, 1892
Shubenacadie Agekade; N/A Rand, 1919
Wolnipkookoogwak Swan hunt Rand, 1919
(River mouth)
Sasooguloomin (The | Abounding in quartz Rand, 1919
place above crystals
Shubenacadie River)
Cobequid Bay Wagobagitk' The bay runs far up Rand, 1919
Wagobagitk The end of the flowing Rand, 1919
current
Wagobagitk The end of the water's flow | Rand, 1919
Wagobagitk End of rushing water Rand, 1919
Maycobegilk 'end of the flowing' Frame, 1892
meaning the bound of the
rushing water, the tide or
bore); Cobequid, Truro,
now Salmon River.

*Multiple instances retrieved from database
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3 METHODOLOGY

The project methodology was developed in accordance with the MEKs Protocol adopted
by the Assembly of Nova Scotia Chiefs, through the Kwilmu’kw Maw-klusuagn (KMK).
The KMK MEKs Protocol provides a number of key guidelines and standards on
suggested practices and procedures relevant to the planning, design, development,
implementation and reporting of a MEKSs.

The methodology for the MEK Study for the proposed wind farms consisted of three
main elements. The NEXUS Team conducted a desktop review to gather all relevant
information pertaining to the project study areas, historical Mi’kmaqg knowledge and
Mi’kmaq resource use. Workshops with local Mi’kmaq knowledge holders enabled the
collection of local site-specific knowledge of historical and current Mi’kmaq use of natural
resources in the area™. Field surveys updated the available knowledge of the study
areas.

3.1 Literature Review

Archival documents and published works were reviewed for information regarding the
past and present Mi’kmaq occupation and use of the Study Areas. The NEXUS Team
utilized a range of data sources including historical documents, journal articles,
published books, Nova Scotia Public Archives and Records, microfiche scans and local
archives. A thorough literature review on existing knowledge and mapped data facilitates
the preparation of a concise and accurate MEKs report.

3.2 Mi‘kmaq Ecological Knowledge Workshop Preparation and Protocol

NEXUS has adopted the workshop format for conducting MEKs. The process for
collecting TEK has moved away from the individual informant interview process to one
that brings small groups of community members together in a workshop format. This
process enables researchers an opportunity to observe and collect information from a
variety of sources (such as youth, elders, women, hunters, community leaders, etc.)
during focus group sessions.

The workshop format provides the opportunity to assess the validity of information
collected. A participant who is knowledgeable about historical activity or environmental
matters is just as concerned about the accuracy of information as any researcher.
However, there remains the temptation to embellish certain facts to ensure the final
decisions favor the participant's community or agenda (Johannes, 1993). In addition,
there is also the risk of having non- MEK experts participating in the study as a means of
receiving outside recognition (these individuals have been referred to in Mi’kmaq
communities as ‘glory seekers’). These individuals do not intend to compromise the
reliability of the information gathered in MEKSs, however, it does identify the need to
integrate a process whereby the information collected is verified.

14 Workshops are schedule for mid-April.
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This workshop format provides a number of benefits to ascertain the validity of
information collected. First, the group dynamic created in a workshop format provides
the opportunity to dampen embellishment of stories and information. Second, groups
can provide multiple perspectives on past community experience and stories passed
down from generation to generation within the community. Third, group sessions allow
the opportunity for conversations amongst community members, which may trigger old
memories. Fourth, groups can provide greater understanding on the ‘systems’ used in
the community to pass information between community members and between
generations. Finally, workshops are a more cost and time effective means to conduct
MEK surveys. These benefits are not present in ‘one on one’ interviews between a
researcher and participant.

The workshop format requires engagement of Mi'kmaq knowledge holders at the
community level. NEXUS worked with individuals from local Mi'kmaq communities in
acquiring information on current use and interest of the Study Areas as well as preparing
the workshops.

3.3 Surveys of the Study Areas

In addition to the evidence of Mi’lkmaq knowledge of the Study Areas, information on the
general area encompassing the site was achieved through the workshop maps, field
surveys and habitat modeling exercise.

3.3.1 Mi'’kmaq Knowledge Workshop Maps

NEXUS collected Mi‘kmaq Ecological Knowledge from workshop participants in relation
to the three Study Areas. NEXUS digitized the aggregated data on the maps produced in
the workshops. The final MEKs maps were entered into a Geographic Information
System (GIS) using ArcGIS to create user-generated maps. Copies of these maps are
included in this report.

3.3.2 Field Survey for General Habitats and Plant Species
[This section will be revised upon completion of field survey in June]

Field surveys of the Study Areas will be completed to identify and locate plants and other
related resources that may be of importance. Field surveys identified plants used by the
Mi’kmagq located within the Study Areas.

A vegetation survey will be conducted. The vegetation survey was used to verify the
presence of plant species identified during the desktop review stage in the Study Areas.
The survey will consist of optically controlled meanders through habitat polygons
identified to potentially contain plants of significance to Mi’kmaq. General locations of
significant plants will be identified in the field using GPS and photographs recorded with
a digital camera.
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3.3.3 Wildlife Habitat Modeling Exercise

Wildlife species potentially located in the Study Area were determined through an
analysis of available information. The analysis included information obtained on the
historical and contemporary use of wildlife and fish resources by Mi'kmaq (from the
literature review and workshop) combined with known wildlife habitat preferences and
the results of the habitat surveys.

Information obtained from the literature review, field surveys and workshop were
compiled and a habitat modeling exercise conducted. The likelihood of each species’
presence on the Study Areas was determined by comparing habitat preferences of NS
wildlife species with the habitats known to occur on the Study Areas.

3.4 Analysis of Primary Data

This report includes an analysis of data achieved through workshop, surveys and the
collation of supplementary data. The analysis provides a comprehensive and accurate
account of the Mikmaqg Ecological Knowledge, as well as the Mi’kmaq practices,
interests and uses within the Study Areas.
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4 RESULTS

4.1 Mi'kmaqg Ecological Knowledge Workshops

A workshop was held with members of Millbrook First Nation in order to discuss current
land and resource uses within the four Study Areas. The workshop occurred on
Thursday April 11, 2013 at the Glooscap Heritage Centre. Hunters, fishers and
harvesters attended the meeting. These participants provided information on the Study
Areas (Truro Heights, Millbrook and Whynott's Settlement) and provided considerable
insight into the current state of use and knowledge associated to the areas near the
Millbrook reserve. While some participants were familiar with the Whynott's Settlement
and Pockwock Study Areas, the vast majority of input focused on the Truro Heights and
Millbrook Study Areas.

Insightful conversations with the Glooscap First Nation provided information that due to
the long distance to the four Study Areas that the majority of hunters, fishers and
harvesters in the community were not currently frequenting the Study Areas on a regular
basis. Although members of Glooscap First Nation have traditionally travelled to these
areas and hold interest in the areas, no community members attended the workshop.

Conversations with individuals from the Acadia First Nation led to the understanding that
there has been little recent harvesting activity in the area near the Study Areas, thus
participation in a workshop would be unnecessary. Active hunters from the Acadia Band
travel to Sheet Harbour, NS and Musquodobit NS to hunt. It is important acknowledge
the long-standing relationship the Mi’kmaq have with Mi’kma’ki and locally, the Study
Areas. This intimate relationship is not defined solely by the current use and occupation
of a geographical area but by the extensive awareness and interests the Mi’kmaq hold of
regions resources. Therefore, the current absence of Mi'kmaqg from an area should not
be mistaken for an absence of interest (current and future) of the area and resources
located within the Study Areas.

The general attitude towards the potential wind farm developments was positive; many
participants supported development of non-carbon based or ‘green’ energy sources.
Some concern was expressed over the benefits from the project to the local community.
Another issue raised was the potential impacts of the turbines on local wildlife migratory
patterns, particularly winged species such as birds, bats and insects. Potential impacts
on the Millbrook community (ex. noise) were perceived to be minimal due to the distance
from the nearest houses to the proposed turbine location and the density of the forested
area between these locations.

4.1.1 Millbrook Study Area

During the workshop, participants provided considerable information about current
Mi’kmaqg uses and knowledge of the areas in and around the project Study Areas:
Millbrook and Truro Heights. Observations on land and resources use by the meeting
participants are illustrated in Figure 3 and Figure 4. The primary activities cited by
meeting participants were hunting, fishing, gathering, ATV trekking and hiking.
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Figure 3: Millbrook Study Areas Use
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Figure 4: Millbrook Study Area Animal Sightings and Areas of Interest

Deer hunting was the most common resource activity cited by workshop participants.
This is both a common activity and important source of food for community members.
Various deer sightings and kill sites were identified Figure 5. The area directly adjacent
to the reserve and to the east of the Study Area was the most commonly utilized zone
for deer hunting within the broader study area. Participants explained that access to this
area was easiest due to the close proximity of the community and the density of roads,

65



Mi’kmaq Ecological Knowledge Study: Millbrook, NS
April 30, 2013

NEXUS COASTAL

trails and footpaths. The population of deer was described as quite high, and although
deer hunting is undertaken across the region, participants explained that they did not
have to travel far to find deer, often preferring to stay in the easily accessible area
adjacent to the reserve. Deer were often sighted in areas with clearings, such as along
back roads, near the power lines and clear-cut grassy areas.

Millbrook Study Area
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Figure 5: Study Area Resource Harvest
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Workshop participants also described hunting for rabbits, bear, grouse and ducks. These
animals, along with deer, are mobile and their distribution in the area was considered to
be relatively even. Ducks and geese migrate through the area, but due to the relatively
few water bodies in the region they were not as common as compared with other regions
with higher densities of lakes, rivers and streams.

Many workshop participants also described fishing in streams, brooks, ponds and Irwin’s
Lake. The most commonly caught species were trout, pickerel and to a lesser extent eel.
Concern was raised by several members about the increasing abundance of pickerel in
the lake. Pickerel was introduced to the area and was said to be taking over the lake,
threatening native and fish used for food. Although fishing is common activity in the area,
participants described the need to move further away from the community to more
productive fishing grounds to fish for a particular species.

The Study Area was also said to hold many valuable plant species. A popular blueberry
patch was noted, and participants described collecting sweet grass, wild cherries and
goldenrod near Irwin’s lake and along watercourses. The location of medicinal species
was not provided due to the high level of cultural and spiritual importance associated to
them. The participants explained that there were many medicinal plants in and around
the Study. The request to exclude specific locations and species was respected.

Many participants frequented the Study Area for recreational purposes including ATV
trekking, hiking, sightseeing and swimming. The participants demonstrated intimate
knowledge of the network of roads, trails and footpaths, which created an access
network throughout the region. Many species in addition to those hunted were noted
inhabiting the area. These include large cats such as bobcats, moose, coyotes, beavers,
otters, ferrets, porcupine, fishers, eagles, owls and numerous species of small birds.
Coyotes were said to be increasing in numbers in the region and were particularly
common in the southern region of the study area due to the presence of a sheep farm.
Participants also noted that eagles were nesting in the area, identifying locations near
the community.

4.2 Results of General Habitats and Plant Species Survey

A site assessment was completed to identify and locate potential medicinal plants and
other related resources located in the Study Areas.

[This section will be updated upon completion of field survey in June]

4.3 Wildlife Habitat Modeling Exercise

Wildlife species potentially occurring in the Study Areas were determined from an
analysis of the historical use of wildlife and fish resource by Mi’kmaq (Section 2.3),
combined with known wildlife habitat preferences and the habitat surveys.

[This section will be updated upon completion of field survey in June]
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5 DISCUSSION & CONCLUSION

The MEKS demonstrates that there has been a long-standing relationship and interest
with the regions in and around the Study area.

The meeting held with Mi’kmaq participants from the Millbrook First Nation highlights the
vested interest the Mi’kmaq have with their traditional territory. Many users described
learning about the lands, resources, skills and knowledge from their relatives, friends
and family members. Elders and the fathers of hunters were often cited as the source of
knowledge about a particular region or hunting technique. The knowledge of the study
areas demonstrated by meeting participants suggest that the Mi’kmaq ecological and
traditional knowledge associated to these areas is still accessible in the communities
and is being utilized by a wide range of community sectors, from youth to elders. While
some activities and areas are more commonly cited than others, the level of community
interest in the lands and resources remains active and relevant.

In keeping with the principles and statements of the United Nations Declaration of the
Rights of Indigenous Peoples, future planning and collaboration between the project
proponent and Mi’kmaq should be implemented and maintained through the application
of Mi’kmaq Ecological Knowledge.

[This section will be updated upon completion of field survey in June]
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Appendix A: Millborook Place Names Radius Table

Centre Point: Irwins Lake 45° 19' 10" N, 63° 21' 58" W

Place Name Feature Type Distance (km)
Alder Brook River 11
Andrew Brook River 8
Anthonys Nose Cape 10
Baird Brook River 5
Beaver Brook River 5
Beaver Brook Unincorporated area 5
Beech Hill Mountain 7
Bible Hill Village 11
Black Rock Unincorporated area 9
Brookfield Unincorporated area 10
Brookside Unincorporated area 11
Carter Creek River 6
Central Onslow Unincorporated area 7
Chiganois River River 6
Clifton Unincorporated area 7
Colchester Geographical area 9
e e rea
Crowe Mills ** Unincorporated area 9
Crowes Brook River 8
Crowes Mills Unincorporated area 9
Debert Game Sanctuary ** Conservation area 10
Rfebaen Wildlife Management Conservation area 10
Eagles Nest Point Cape 10
Farnham Brook River 9
Fisher Creek River 9
Five Mile River River 11
Fivemile River ** River 11
Fort Belcher Unincorporated area 6
Foundry Hill ** Mountain 9
Galloping Brook River 9
Green Creek Unincorporated area 9
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Place Name Feature Type Distance (km)
Green Oaks Unincorporated area 9
Greens Creek Bay 10
Greens Creek ** £ River 10
Higgins Brook River 6
Higgins Pond Lake 9
Hilden Unincorporated area 6
Irwin Lake ** Lake 0
Irwins Lake Lake 0
Lake Brook River 10
Lepper Brook River 9
Lightbody Brook River 10
Lockherds Point Cape 9
Lower Onslow Unincorporated area 7
Lower Pleasant Valley Unincorporated area 6
Lower Truro Unincorporated area 6
Lyons Head Cape 6
MacElmons Pond Lake 10
MacEImons Pond Provincial .
Park Conservation area 9
Masstown Unincorporated area 12
Maynard Brook River 7
McClures Brook River 6
McClures Mills ** Unincorporated area 6
McCurdy ** Unincorporated area 8
McCurdy Brook River 9
McCurdys Corner Unincorporated area 9
McLure Brook ** River 7
McNutt Brook River 5
Mill Brook River 4
Mill Brook River 5
Millbrook Unincorporated area 5
Millbrook 27 Indian Reserve 5
North River River 9
Old Barns Unincorporated area 4
Oliver Brook River 10
Onslow Unincorporated area 9
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Place Name Feature Type Distance (km)
Pitch Brook River 8
Plaster Brook River 7
Pleasant Brook River 7
Pleasant Valley Unincorporated area 9
Princeport Unincorporated area 9
Princeport Road Unincorporated area 6
Salmon River River 5
Salmon River Unincorporated area 11
Shubenacadie River River 9
Sibleys Pond Lake 11
Smith Island Island 6
Soley Brook River 6
South Brook River 9
South Maitland Unincorporated area 11
Staples Brook River 10
Trenholms Lake Lake 10
Truro Town 8
Truro 27A Indian Reserve 6
Truro 27B Indian Reserve 6
Truro 27C Indian Reserve 6
Truro Heights Unincorporated area 5
Upper Brookfield Unincorporated area 11
Upper Onslow Unincorporated area 10
Upper Pleasant Valley ** Unincorporated area 8
Wilson Brook River 10
Withrows Lake Lake 12
Yuill Island ** Island 5

Legend

** | Indicates a former name

Indicates that the official name is available

Indicates that this name is available in another language

< |+ [+

Indicates a Pan-Canadian feature
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Table J1: Shadow Flicker Modeling Results, Millbrook/Truro Heights Community Wind Projects

Project # 12-4328/12-4544

Predicted Shadow Predicted Max Shadow
Receptor ID Easting (n) Northing (n) Hours/Year Hours on Worst Day
R1 473775 5016000 0:00 0:00
R2 471604 5019761 9:33 0:19
R3 472499 5017583 0:00 0:00
R4 474225 5016471 0:00 0:00
R5 472428 5016997 0:00 0:00
R6 472543 5017353 0:00 0:00
R7 474045 5017415 0:00 0:00
R8 474352 5016574 0:00 0:00
R9 471614 5019760 9:49 0:19
R10 474363 5016638 0:00 0:00
R11 474359 5016620 0:00 0:00
R12 472929 5016882 0:00 0:00
R13 474314 5016568 0:00 0:00
R14 473838 5016099 0:00 0:00
R15 473830 5020409 0:00 0:00
R16 474685 5016573 0:00 0:00
R17 472551 5017331 0:00 0:00
R18 472411 5016993 0:00 0:00
R19 474180 5016427 0:00 0:00
R20 474727 5016551 0:00 0:00
R21 473762 5016018 0:00 0:00
R22 474618 5016575 0:00 0:00
R23 474134 5016628 0:00 0:00
R24 472471 5016611 0:00 0:00
R25 473960 5016937 0:00 0:00
R26 472207 5016928 0:00 0:00
R27 472411 5017283 0:00 0:00
R28 474398 5016593 0:00 0:00
R29 473955 5016912 0:00 0:00
R30 472970 5016893 0:00 0:00
R31 474748 5016539 0:00 0:00
R32 474448 5016606 0:00 0:00
R33 473888 5017451 0:00 0:00
R34 473865 5016138 0:00 0:00
R35 474015 5016870 0:00 0:00
R37 472480 5016886 0:00 0:00
R38 472391 5017299 0:00 0:00
R40 473443 5015971 0:00 0:00
R41 474170 5016589 0:00 0:00
R42 474100 5016704 0:00 0:00
R43 473683 5015969 0:00 0:00
R44 471881 5017668 0:00 0:00
R45 474251 5016491 0:00 0:00
R46 474298 5016537 0:00 0:00
R47 472365 5016888 0:00 0:00
R48 474175 5016448 0:00 0:00
R49 473631 5015959 0:00 0:00
R50 473475 5015980 0:00 0:00
R51 473696 5015989 0:00 0:00
R52 473993 5016908 0:00 0:00
R53 474681 5016617 0:00 0:00
R54 474120 5016709 0:00 0:00
R55 474357 5016656 0:00 0:00
R56 473404 5015962 0:00 0:00
R57 474156 5016646 0:00 0:00
R58 472485 5017083 0:00 0:00
R59 472571 5017438 0:00 0:00
R60 472575 5017447 0:00 0:00
R61 472692 5017609 0:00 0:00
R62 471777 5017978 4:07 0:17
R63 471776 5017966 9:32 0:17
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Table J1: Shadow Flicker Modeling Results, Millbrook/Truro Heights Community Wind Projects

Project # 12-4328/12-4544
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Predicted Shadow Predicted Max Shadow
Receptor ID Easting (n) Northing (n) Hours/Year Hours on Worst Day
R64 471767 5017960 9:24 0:17
R65 471748 5017979 9:01 0:17
R66 471736 5017969 8:52 0:17
R67 471966 5018988 0:00 0:00
R68 471476 5018827 0:00 0:00
R69 471485 5018758 0:00 0:00
R70 471511 5018546 0:00 0:00
R71 474646 5017031 0:00 0:00
R72 474607 5017073 0:00 0:00
*R36 removed from model after field truthing confirmed that there was no structure at this location
*R39 removed from model as it is considered a participating receptor
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May 3, 2013

Mr. Danny Splettstosser

Truro-Millbrook Wind Limited Partnership
4845 Pearl East Circle, Suite 200
Boulder, CO 80301

Dear Mr. Splettstosser,

RE: Summary Report — Electromagnetic Interference Study (EMI)

Proposed Millbrook/Truro Heights Community Wind Project

INTRODUCTION

Strum Consulting have been mandated by JUWI to verify the impact of the deployment of a 5 turbine
proposed windfarm on the telecommunication systems operating within the region. This report
presents the preliminary results of the impact study, identifying telecommunication systems in the
proposed windfarm area that might be affected by interference due to the operation of the wind turbine
generators. The study aims to identify radar and navigation systems, broadcast systems and point to
point communications susceptible to be affected by windfarm interference. Consultation zones related
to broadcast TV, Radio and TV Reception points have been provided on Figure 2 (attached).

The methodologies used in this study are in accordance with the RABC/CanWEA published

guidelines.

This assessment has been completed using the coordinates listed in Table A, below, as placement
and elevation of the wind turbines.

Ground Nacelle Rotor .
. i i . Total Height
Turbine ID X Y Elevation Height Diameter
(meters)
(meters) (meters) (meters)
WTG1 473179 5018760 154.94 100 122 316
WTG2 473139 5019140 150.58 100 122 312
WTG3 473153 5019590 141.19 100 122 303
WTG4 473382 5018400 148.73 100 122 310
WTG5 473454 5018060 144.52 100 122 306

Coordinates — UTM Zone 20 North

Head Office

Engineering « Surveying « Environmental

Railside, 1355 Bedford Hwy.

Bedford, NS B4A 1Cs
t. 902.835.5560 (24/7)
f. 902.835.5574

www.strum.com

Antigonish Office
3-A Vincent’s Way

Antigonish, NS B2G 2X3

t. 902.863.1465
f. 902.863.1389

info@strum.com

Deer Lake Office
101 Nicholsville Road

Deer Lake, NL A8A 1V5

t. 855.770.5560
f. 902.835.5574




Electromagnetic Interference Study, Millbrook/Truro Heights Community Wind Project May 3, 2013
Mr. Danny Splettstosser
JUWI Wind Project # 12-4328/12-4544

TELEVISION BROADCAST SYSTEMS

Of the telecommunication systems susceptible to interference from the wind turbine operation, analog
television reception is most likely to be affected. Analog television interference from wind turbine
generally occurs as video distortion taking the form of a movement of the picture synchronized with the
blades passage frequency. It should also be noted that analog signal transmission has been
predominantly replaced the majority of TV broadcast operators have converted their analog NTSC TV
stations to the ATSC North American digital standard. As required by a decision of the CRTC (Public
Notice CRTC 2007-53),

In the case of the Truro-Millbrook site, three analog television broadcast stations were found to be
located within the 2 kilometer consultation zone.

Based on the equation R=0.051*B*VT, where B is equal to the length of one of wind turbines blades in
meters, and T is equal to the number of proposed turbines it has been calculated that receivers of
analogue over the air broadcasts within a 74 kilometer radius from the geographical centre of the
proposed wind turbine farm would in all likelihood experience some level of static and ghosting on
local analog over the air reception; however, most broadcasting and receivers now employ the new
digital signal standard as required by a decision of the CRTC (Public Notice CRTC 2007-53) So any
negative overall impact to the area should be limited at best.

CBC Radio-Canada

CBC Radio-Canada has introduced specific criteria for assessing the interference of wind turbine
generators in relation to its broadcast infrastructure. (Document: CBC Radio-Canada Involvement and
Requirements Concerning Wind Energy). This document mandates that an inventory of all
CBC/Radio-Canada’s existing television broadcasting transmitters within 89 kilometres of the project
be looked at for potential inference concerns.

CBC Radio-Canada has one television transmitter located within the specially requested 89 kilometre
consultation zone.

FM BROADCAST STATIONS

Previous studies and simulations in laboratories have shown that FM broadcast reception is generally
not affected by the wind turbine operation, as long as a minimum distance of a few hundred meters
from the wind turbine is maintained. Perception of FM reception degradation would take the shape of a
background “hissing noise” synchronised with the blades rotation.

In the case of the Truro-Millbrook site, no privately owned FM broadcast stations were found to be
located within the 2 kilometer consultation zone.

CBC Radio-Canada

CBC Radio-Canada has introduced specific criteria for assessing the interference of wind turbine
generators in relation to its broadcast infrastructure. (Document: CBC Radio-Canada Involvement and
Requirements Concerning Wind Energy). This document mandates that an inventory of all
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Electromagnetic Interference Study, Millbrook/Truro Heights Community Wind Project May 3, 2013
Mr. Danny Splettstosser
JUWI Wind Project # 12-4328/12-4544

CBC/Radio-Canada’s existing FM broadcasting transmitters within 5 kilometres of the project be
looked at for potential inference concerns.

There are no CBC Radio-Canada FM radio transmitters identified within 5 kilometers of the proposed
site.

AM BROADCAST STATION

Just like television signals, AM broadcast signals are amplitude modulated and as such could
experience interference from wind turbine operation. However, the AM broadcast systems operate at
very low frequency (0.535 — 1.705 MHz) with wavelength much longer than TV signals and thus are
not reflected by wind turbine components. The reception of AM broadcast signals will not be affected,
unless the receiver is very close to the wind turbine itself (less than a few meters). One should note
that the construction of any metallic vertical structure near an AM antenna system (within a few
wavelengths) would modify the radiation pattern of the antenna system, as the new structure will react
as a secondary radiator. Considering the lightning protection cables within the wind turbine blades, the
placement of a wind turbine within proximity of an AM station array might cause serious service
disruption. A 5 km consultation zone is required for AM-Omnidirectional antenna where as a 15 km
consultation zone is required for AM-Directional antenna.

In the case of the Truro-Millbrook site, there are no AM broadcast stations within the proposed
windfarm area.

CBC Radio-Canada

CBC Radio-Canada has introduced specific criteria for assessing the interference of wind turbine
generators in relation to its broadcast infrastructure. (Document: CBC Radio-Canada Involvement and
Requirements Concerning Wind Energy). This document mandates that an inventory of all
CBC/Radio-Canada’s existing AM broadcasting transmitters within 5 kilometres of the project be
looked at for potential inference concerns.

There are no CBC Radio-Canada AM radio transmitters identified within 5 kilometers of the proposed
Truro-Millbrook site.

RADAR SYSTEMS

Radar systems generally operate in the microwave frequencies from 1 GHz to 10 GHz or more, and
use the radio wave reflection to locate and identify any eventual target. Military and civil usage of
radar systems is mainly related to air traffic control and meteorology to name a few applications. Any
fixed structure in the radar station line of sight will reflect a part of the signal transmitted by the radar
back to the radar receiver which will process it. The echo from the structure will be similar to the echo
from an aircraft, but will show different particularities designated as its radar signature and processing
can differentiate between a structure signature and an aircraft signature, even between two different
types of aircraft.
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Electromagnetic Interference Study, Millbrook/Truro Heights Community Wind Project May 3, 2013
Mr. Danny Splettstosser
JUWI Wind Project # 12-4328/12-4544

When the structure is fixed, filtration and processing can generally eliminate the structure signature
from the radar display, reducing the impact for the radar operator. The navigational radar, especially
the long range radar, typically have a slight positive antenna elevation angle, such that structures far
enough from the radar station are not visible from the radar station position and generally do not cause
any significant radar response. Moving structures like wind turbine cause important disturbance to
radar operation, since the signature is continuously changing according to rotor speed and wind
direction. Especially when many wind turbines are clustered in relatively large wind farms, the filtration
and processing of these radar echoes become virtually impossible.

The meteorological radars operate in the same way and attempt to measure the cloud density and
precipitation as close as possible to the earth surface. In order to achieve a larger coverage area, they
are usually installed on higher platforms and their antenna elevation angles are generally close to the
horizon and sometime negative, depending on local topography. The presence of fix structures can
be dealt with in the same way as for the navigational radar, however since the radar beam is
grazing the earth surface, echo from structure even over the horizon are often seen. Attempts to
develop filtration and complex processing to cancel the responses from moving structures like wind
turbine have been made with disappointing results.

Based on the RABC/CANWEA guidelines, a consultation zone of 80 km radius is required around the
Air Traffic Control (ATC) radar stations (PSR), 10 km (SSR) and a 60 km around Canadian Coast
Guard (CCG) radar station, while an 80 km radius consultation zone is required around the
meteorological radar stations. Similarly, the Department of National Defence (DND) requires a 100
km consultation zone around the defence radar stations.

DND AIR DEFENCE AND AIR CONTROL RADAR SYSTEMS

The role of the Canadian Air Defence System is to provide aerospace surveillance, thereby
contributing to the defence of North America, through radar systems located throughout Canada’s
artic, coastal and inland regions. The Department of Nation Defence was contacted to evaluate if
potential interference with their installations would be caused by the proposed windfarm.

DND has no objections to the proposed windfarm (see attached).

DND Radio Communications

DND was also contacted to inquire about potential interference to their radio communications network.
A response was received on from Mario Lavoie, Spectrum Engineering Technician stated:

“I have reviewed your proposal in respect to DND's radio communication systems, and | have no
objections or concerns.”
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Mr. Danny Splettstosser
JUWI Wind Project # 12-4328/12-4544

Canadian Coast Guard

The Canadian Coast Guard was contacted to evaluate the project for potential interference in regard
to their vessel traffic system radars. A response was received from DFO which indicated no objections
to the windfarm as proposed (see attached).

Royal Canadian Mounted Police (RCMP)
A request has been forwarded to the RCMP in regard to potential interference with their
communication systems.

To date no response has been received.
VOR AND PRIMARY AIR TRAFFIC CONTROL (ATC) SURVEILLANCE RADAR

The VOR (VHF Omnidirectional Range) use frequencies in the 108-118 MHz band and a combination
of amplitude and frequency modulation to facilitate aircraft short-range navigation. The  VOR ground
stations are generally located within the boundaries of airports but are sometimes located along main
navigation corridors for en-route navigation. A clear area of approximately five hundred meters
around ground stations should be maintained for proper operation and precision of the airborne
receiver. Tall buildings or structures should be avoided at larger distance from the station to avoid
distortion of the variable azimuth signal. Previous investigation has shown that wind turbine structures
can be considered as static structures regard to VOR operation and the Transport Canada
Aeronautical Obstruction Clearance should be obtained as for any other tall structure.

A request has been submitted to NavCanada to assess the potential impact of the proposed wind farm
on the Halifax (YHZ) airport VOR and primary surveillance radar.

NAVCanada has no objections to the project as proposed (see attached).
ENVIRONMENT CANADA

A request has been made to Environment Canada (EC) to assess for potential interference with their
weather radar installations. A response was received from Environment Canada which indicated no
objections to the windfarm as proposed (see attached).

NATURAL RESOURCES CANADA

Natural Resources Canada operates a network of seismic monitoring stations throughout Canada. A
request has been send to Natural Resources to determine if any potential interference from the
proposed windfarm exists.

To date no response has been received.

Point to Point Systems

The CanWEA/RABC Guidelines recommend a consultation zone within a 1 km radius around the
transmit and receive sites for point to point type radio systems, and a cylinder around the transmission
path, with a diameter determined as a function of the Fresnel zone.
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A total of 348 search results were identified as point to point radio systems. These results were paired
using the call sign field, where call signs were not available pairing was completed based on Owner
and TX/RX frequency pairing. One tower was identified to be within the 1 km consultation zone. This
tower has a call sign of VFW529 and is owned by the local Fire Department. Figure 1 (attached)
provides the locations of all towers identified within a 10 km radius of the proposed site centre.

CLOSURE

Should additional information become available, Strum requests that this information be brought to our
attention immediately so that we can re-assess the conclusions presented in this report. This report
was prepared by Chris Gallivan, Environmental Specialist and reviewed by Shawn Duncan, Vice
President.

If you have any questions, please do not hesitate to contact us.

Thank you,
oy
0 41 (W] ; 'JI.',Z.‘:{'{-'. A1
“Chris Gallivan - awn Duncan
Environmental Specialist Vice President
cgallivan@strum.com sduncan@strum,com
DAV
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From: XNCR, Windfarm Coordinator <Windfarm.Coordinator@ DFO-MPO.GC.CA>

Sent: October-23-12 12:10 PM
To: Chris Gallivan
Subject: RE: [12-4328] Review of Proposed 5 Wind Turbine Farm Installation - Millbrook - Truro

Heights, Nova Scotia

Hello,

There is no CCG communication or radar site in the vicinity of the proposed wind farm (Millbrook). Therefore, we do not
anticipate any interference problems.

Regards,

Martin Grégoire, P. Eng

Canadian Coast Guard

From: Chris Gallivan [mailto:CGallivan@strum.com]

Sent: October 23, 2012 8:28 AM

To: XNCR, Windfarm Coordinator

Subject: [12-4328] Review of Proposed 5 Wind Turbine Farm Installation - Millbrook - Truro Heights, Nova Scotia

| am conducting an initial investigation into the placement of a potential 5 wind turbine farm in near Millbrook — Truro
Heights Nova Scotia. We are looking only to see if there would be potential inference with your operations and the
proposed wind turbine installation.

The turbine specifications are as follows:
1. 100 meter high tower with a 3 blade rotor (diameter of 122 metres)

| have included the requested excel file which include the proposed turbine locations, with coordinates and
elevations. A map showing the turbines proposed locations has also been included.

If you have any questions or require additional information please do hesitate to contact me directly.

Chris Gallivan
Environmental Specialist

Strum

Bedford « Antigonish * Deer Lake

Head Office:
Railside, 1355 Bedford Highway
Bedford, NS B4A 1C5

Tel:  902.835.5560 (24/7)



From: MARIO.LAVOIE2 @forces.gc.ca

Sent: October-23-12 9:47 AM

To: Chris Gallivan

Cc: +WindTurbines@forces.gc.ca

Subject: FW: [12-4328] Review of Proposed 5 Wind Turbine Farm Installation - Millbrook - Truro
Heights, Nova Scotia

Attachments: Drawing 1 - Millbrook Topo Mapping - 4328.pdf.pdf.pdf; WEB2010-BP8A04-01

12-4328 Millbrook - Truro Heights, Nova Scotia.xls.xls

| have reviewed your proposal in respect to DND's radio communication systems, and | have no objections or concerns.
Thank you for coordinating with DND.
Have a good Day.

Mr. Mario Lavoie

Spectrum Engineering Technician

National Defence | Défense nationale

Ottawa, Canada K1A 0K2
mario.lavoie2@forces.ge.ca

Telephone | Téléphone 613-992-3479

Facsimile | Télécopieur 613-991-3961

Government of Canada | Gouvernement du Canada

From: Chris Gallivan [mailto:CGallivan@strum.com]

Sent: Tuesday, 23, October, 2012 08:24 AM

To: Lavoie MJ@ADM(IM) J6 Coord@Ottawa-Hull

Subject: [12-4328] Review of Proposed 5 Wind Turbine Farm Installation - Millbrook - Truro Heights, Nova Scotia

I am conducting an initial investigation into the placement of a potential 5 wind turbine farm in near Millbrook — Truro
Heights Nova Scotia. We are looking only to see if there would be potential inference with your operations and the
proposed wind turbine installation.

The turbine specifications are as follows:

1. 100 meter high tower with a 3 blade rotor (diameter of 122 metres)

| have included the requested excel file which include the proposed turbine locations, with coordinates and
elevations. A map showing the turbines proposed locations has also been included.

If you have any questions or require additional information please do hesitate to contact me directly.

Chris Gallivan
Environmental Specialist

Bedford « Antigonish * Deer Lake

Head Office:



From: Weather Radars Contact,National Radar Program [Ontario] <weatherradars@ec.gc.ca>

Sent: October-26-12 10:54 AM

To: Chris Gallivan; Weather Radars Contact,National Radar Program [Ontario]

Subject: RE: [12-4328] Review of Proposed 5 Wind Turbine Farm Installation - Millbrook - Truro
Heights, Nova Scotia

Dear Mr. Chris Gallivan,

Thank you for contacting the Meteorological Service of Canada, a branch of Environment Canada, regarding your wind
energy intentions.

Our preliminary assessment of the information provided to us via e-mail on October 23, 2012 indicates that any
potential interference that may be created by the Millbrook Wind Farm near Truro, Nova Scotia will not be severe.
Although we would prefer our radar view to be interference free, this is not always reasonable. As a consequence, we
do not have strong objections to the current proposal.

If your plans are modified in any manner (e.g. number of turbines, height, placement or materials) this analysis would
no longer be valid. An updated analysis must be conducted.

Please contact us at: weatherradars@ec.gc.ca.

Thank you for your ongoing cooperation and we wish you success.

Best Regards,

Carolyn Rennie

National Radar Program
Meteorological Service of Canada
Environment Canada

4905 Dufferin Street

Toronto, Ontario M3H 5T4

Office : 3N-WS12
Carolyn.Rennie@ec.gc.ca

Phone : 416-739-4931

Carolyn Rennie

Le Programme Nationale de Radar
Service météorologique du Canada
Environnement Canada

4905, rue Dufferin

Toronto, Ontario M3H 5T4

Bureau : 3N-WS12
Carolyn.Rennie@ec.gc.ca
Téléphone : 416-739-4931

From: Chris Gallivan [mailto:CGallivan@strum.com]

Sent: Tuesday, October 23, 2012 8:16 AM

To: Weather Radars Contact,National Radar Program [Ontario]

Subject: [12-4328] Review of Proposed 5 Wind Turbine Farm Installation - Millbrook - Truro Heights, Nova Scotia




| am conducting an initial investigation into the placement of a potential 5 wind turbine farm in near Millbrook — Truro
Heights Nova Scotia. We are looking only to see if there would be potential inference with your operations and the
proposed wind turbine installation.

The turbine specifications are as follows:
1. 100 meter high tower with a 3 blade rotor (diameter of 122 metres)

I have included the requested excel file which include the proposed turbine locations, with coordinates and
elevations. A map showing the turbines proposed locations has also been included.

If you have any questions or require additional information please do hesitate to contact me directly.

Chris Gallivan
Environmental Specialist

TAV

Strum

FEVeB DN dETal

Bedford « Antigonish * Deer Lake

Head Office:
Railside, 1355 Bedford Highway
Bedford, NS B4A 1C5

Tel: 902.835.5560 (24/7)
Fax: 902.835.5574

Cell:  902.233.6569
www.strum.com

CONFIDENTIALITY NOTICE
This e-mail, and any files sent with it, is confidential, and is for the use of the intended recipient only. If you have
received this e-mail in error, please telephone 902.835.5560 or e-mail the sender, and delete the original. Thank you.



From: ADIN.SWITZER@forces.gc.ca

Sent: October-30-12 9:34 AM

To: Chris Gallivan

Cc: JOCELYN.BELAND@forces.gc.ca

Subject: Detailed Analysis - No Interference - Millbrook Wind Turbine Farm, Millbrook-Trouro
Heights, NS - WTA-2123

Attachments: WEB2010-BP8A04-01 12-4328 Millbrook - Truro Heights, Nova Scotia.xls

Chris,

We have completed the detailed analysis of your proposed site, Millbrook Wind Turbine Farm, located near Millbrook-
Trouro Heights, NS (WTA-2123). The results of our detailed analysis have shown that there is likely to be no
interference with DND radar and flight operations.

Therefore, as a result of these findings we have no objections with your project as submitted (attached).

If however, the layout were to change/move, please re-submit that proposal for another assessment using the assigned
WTA number listed above. The concurrence for this site is valid for 24 months from date of this email. If the project
should be cancelled or delayed during this timeframe please advise this office accordingly.

It should be noted that our office looks at each submission on a case by case basis and as such, concurrence on this
submission in no way constitutes a concurrence for similar projects in the same area, nor does it indicate that similar
concurrence might be offered in another region.

Finally, the concurrence offered in this email extends only to the subject projects and current proponent. Should the
project or any part of it be altered, or be sold to another developer, this office must be notified and we reserve the right
to reassess the project.

Thank you for your patience on this matter and for considering DND radar and airport facilities in your project
development process.

If you have any questions feel free to contact me.

Thank you.

<<WEB2010-BP8A04-01 12-4328 Millbrook - Truro Heights, Nova Scotia.xls>> Adin Switzer Capt AEC Liaison Officer
CCISF/ESICC ATESS/ESTTMA Défense nationale | National Defence

8 Wing Trenton, Astra, ON KOK 3W0

TEL: 613 392-2811 Ext4834 (CSN: 827-4834)

FAX: 613 965-3200

Gouvernement du Canada | Government of Canada (i Please consider the environment before printing this email | S'il
vous plait pensez a I'environnement a
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Wind turbine submission form

12-4328 Millbrook - Truro Heights Turbine information

Ground Nacelle Rotor Total
Turbine LAT LONG Elevation Height Diameter Height
Number dd mm ss.ss -ddd mm ss.ss (meters) (meters) (meters) (meters)
WTGH1 4519 18.6024 -63 20 32.003 154.97 100 122 316
WTG2 4519 30.9108 -63 20 33.914 150.58 100 122 312
WTG3 4519 45.4944 -63 20 33.36 141.19 100 122 303
WTG4 4519 6.9636 -63 20 22.61 148.73 100 122 310
WTG5 45 18 55.9548 -63 20 19.237 144.52 100 122 306




NAV CANADA
._——A———__

January 22, 2013
Your file
Project #12-4328
Ouir file
12-4663

Mr. Chris Gallivan

Strum Environmental

Railside, 1355 Bedford Highway
Bedford, NS

B4A 1C5

RE: Wind Farm: 5 Wind Turbines - Truro, NS
(See attached spreadsheet)

Mr. Gallivan,
We have evaluated the captioned proposal and NAV CANADA has no objection to the project as submitted.

The nature and magnitude of electronic interference to NAV CANADA ground-based navigation aids, including RADAR, due
to wind turbines depends on the location, configuration, number, and size of turbines; all turbines must be considered
together for analysis. The interference of wind turbines to certain navigation aids is cumulative and while initial turbines may
be approved, continued development may not always be possible.

In the interest of aviation safety, it is incumbent on NAV CANADA to maintain up-to-date aeronautical publications and issue
NOTAM as required. To assist us in that end, we ask that you notify us at least 10 business days prior to the erection of the
turbines. This notification requirement can be satisfactorily met by returning a completed, signed copy of the attached form
by e-mail at landuse@navcanada.ca or fax at 613-248-4094. In the event that you should decide not to proceed with this
project or if the structure is dismantled, please advise us accordingly so that we may formally close the file.

If you have any questions, contact the Land Use Department by telephone at 1-866-577-0247 or e-mail at
landuse@navcanada.ca.

NAV CANADA's land use evaluation is valid for a period of 12 months. Our assessment is limited to the impact of the
proposed physical structure on the air navigation system and installations; it neither constitutes nor replaces any approvals or
permits required by Transport Canada, Industry Canada, other Federal Government departments, Provincial or Municipal
land use authorities or any other agency from which approval is required. Industry Canada addresses any spectrum
management issues that may arise from your proposal and consults with NAV CANADA engineering as deemed necessary.

Yours truly,

Scott English

for

David Legault

Manager, Data Collection
Aeronautical Information Services

cc ATLR - Atlantic Region, Transport Canada

1601 Tom Roberts, P.O. Box 9824 Stn T, Ottawa, ON, K1G 6R2
Telephone: +1 (866) 577-0247, Fax: +1 (613) 248-4094

1601 Tom Roberts, C.P.9824 Succursale T, Ottawa, Ontario, K1G 6R2
Téléphone: +1 (866) 577-0247, Télécopieur: +1 (613) 248-4094

Z-LDU-104 Version 1.0
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SOUND MONITORING AND MODELING RESULTS
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CONSULTING

April 26, 2013

Mr. Judd Rogers

juwi Wind, LLC

4845 Pearl East Circle, Suite 200
Boulder, CO 80301

USA

Dear Mr. Rogers,

Re: Existing Sound Levels
Millbrook/Truro Heights Community Wind Projects, Truro Heights, NS

Strum Consulting was retained by juwi Wind to document existing sound levels in the area of two
proposed projects; Millborook Community Wind Project and Truro-Heights Community Wind Project,
near Truro, NS. The two Projects are expected to share common infrastructure (e.g. shared access
from Tower Road and shared utility right of way) and will be constructed on similar timelines.
Therefore, for the purposes of the sound assessment, the two Projects are presented together as one
Project site, incorporating turbines 1 to 3 on PID 20215711 (Millorook Community Wind), turbines 4
and 5 situated on PID 20206330 (Truro Heights Community Wind), and all associated access roads
within those boundaries.

Results indicate that the average sound levels over the sampling period were 50.2 and 49.3 dBA at
the monitoring locations.

This report provides a brief understanding of the scope, methodology and findings of the assessment.
BACKGROUND

The Project consists of a combined 10 MW wind power development approximately 5 km southwest of
the town of Truro, Nova Scotia. This sound assessment was completed to establish pre-construction
sound levels at two locations near the Project site boundaries.

MONITORING LOCATIONS
Monitoring locations were selected near the Project site boundaries, in areas that are close to
receptors (Drawing 1, attached). Efforts were also made to locate the monitoring equipment in open

locations where sound attenuation from vegetation and topography would be minimal. Table 1
provides basic information for each monitoring location.

Engineering « Surveying « Environmental

Head Office Antigonish Office Deer Lake Office
Railside, 1355 Bedford Hwy. 3-A Vincent’s Way 101 Nicholsville Road
Bedford, NS B4A 1Cs Antigonish, NS B2G 2X3 Deer Lake, NL A8A 1V5
. 902.835.5560 (24/7) . 902.863.1465 t. 855.770.5560

f. 902.835.5574 f. 902.863.1389 f. 902.835.5574

www.strum.com info@strum.com



Existing Sound Level Assessment
Millbrook/Truro Heights Community Wind Projects

Jjuwi Wind

Project #12-4328/12-4544

Table 1. Monitoring Locations

April 26, 2013

Monitoring Location Near Location Relative to GPS Location
Location ID Project Site Nearest Receptor UTM Easting | UTM Northing
Millbrook/Truro | Near the northeastern 2.1 km west of the 473340 m 5020046 m
Heights Project site boundary. nearest receptor
Northeast
Millbrook/ On the southwestern 0.5 km Northeast of the | 473127 m 5017812 m
Truro Heights Project site boundary. nearest receptor
Southwest
METHODOLOGY

The assessment was completed using Casella CEL-490 real time noise monitor with data logging
capability. At each location, the monitor was kept in a locked weatherproof case, with the microphone
supported by tripods at a height of 1.5 m above the ground. The microphone was mounted inside an
acoustically transparent weather resistant cage, designed to minimize the effects of environmental
noise interferences such as wind and rain.

Each noise monitor was deployed for five days in November or December, 2012. The two monitors
were initially deployed together in their respective locations November 13", 2012, and collected
November 17". However, the monitor deployed at the Millbrook/Truro Heights Southwest location only
recorded approximately twelve hours of data. This location was successfully re-assessed over a six
day period from December 5" to 11". The data from the initial November run for the Millbrook/Truro
Heights Southwest monitoring location was not used in this assessment. Care was taken to locate the
equipment in areas where sources of noise contamination (i.e. near a stream or power lines) would be
minimized.

Each data logger was configured to collect:

e A-Weighting Frequencies (frequency range);
e Slow (S) Time Weighting (response); and
e A sample frequency of 1 minute (sample frequency).

The frequency range for the data runs was 0-140 dB and each logger was calibrated at 114.0 dB at 1
kHz. Each measurement represents the attenuated sound pressure levels collected over 1 minute.
These readings were logged every minute over the sampling period at each monitoring location. The
data was analyzed to determine a number of parameters, including daytime, evening, and night sound
levels. Descriptions of all parameters are attached.

The data are representative of the acoustical environment at the monitoring locations during the
monitoring period including all natural and anthropogenic sources of sound, such as wind, wildlife, and
traffic.
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Existing Sound Level Assessment April 26, 2013
Millbrook/Truro Heights Community Wind Projects
Jjuwi Wind Project #12-4328/12-4544

RESULTS AND DISCUSSION

Results of the assessment are summarized in Table 2.

Table 2. Sound Level Assessment Results

Receptor ID / . Millbrook/Truro
Millbrook/Truro .

Parameter (Measured . Heights

. Heights Northeast

in dBA) Southwest
LASq 50.2 49.3
LASp 51.6 44.6
LASe 36.7 54.0
LASy 50.7 47.8
LASmx 82.4 81.2
LASmn 22.4 20.6
LASys 27.0 23.0

Average Sound Levels (LAS.,)

The average sound levels (LAS.g) at both monitoring locations (50.2 dBA and 49.3 dBA) were higher
than expected for a rural/sub-urban area. This is likely attributed to the proximity to Highway 102,
located approximately 3 km east of these receptors.

Daytime vs. Evening vs. Night-time Sound Levels

For the Millbrook/Truro Heights Northeast location, the average daytime sound levels (LASp) were
higher than both the average evening and night-time sound levels (LASg and LASy), which is to be
expected for a rural / sub-urban area. However, the average night time sound levels (LASy) for this
location (50.7dBA) were un-expectedly high, and nearly as high as the LAS, for this location
(51.6dBA). This is most likely the result of a weather event that blew through the region beginning the
night of November 13", 2012, and lasting until the following afternoon. This event drove the sound
levels up for the duration of the wind storm, causing the average night-time sound levels calculated for
the entire run to be skewed atypically high. While the monitor deployed at the Millbrook/Truro Heights
Southwest location only recorded 12 hours of data during its first deployment on November 13", 2012,
it did record the increased sound levels that were associated with this isolated wind storm before it
shut down. This supports the theory that the increased sound levels were caused by an isolated
weather event that affected the general area of the Project site.

The LASp for the Millbrook/Truro Heights Southwest receptor (44.6 dBA), as they were recorded
during the monitor’s second deployment at this location from December 5" to 11", was lower than
both the LADg and LASy (54.0 dBA and 47.8 dBA respectively). This is unusual for a location that
receives noise input from anthropogenic sources, which are usually much lower during evening and
night-time hours. Again, the best explanation for this anomaly is an increase in noise levels due to
wind storms that blew through the area during evening and night-time hours. However, Environment
Canada’s Debert weather station did not register high wind speeds (e.g. hourly averages over 20 km/h
for over four consecutive hours) during evening or night-time hours (Environment Canada 2012). Itis
possible that since it is located on a plateau at the top of a hill, the Project site was exposed to more
wind input than the location of the Debert weather station.

AV

Strum

CONSULTING Page3



Existing Sound Level Assessment April 26, 2013
Millbrook/Truro Heights Community Wind Projects
Jjuwi Wind Project #12-4328/12-4544

Minimum and Maximum Sound Levels (LAS,,, and LAS)

The lowest recorded sound level (LAS,,) occurred early in the morning (between 3:30 am and 6:30
am) at both monitoring locations. At this time, wind levels (Environment Canada 2012) and,
presumably, traffic levels were low.

The highest recorded sound level (LAS,) at both monitoring locations, occurred at times when the
sound levels had been at a sustained high for several hours (e.g. over 50 dBA for three hours or
more). Again, the most likely explanation for these peaks is that they occurred during wind storms,
most likely as a result of a particularly strong gust in the area of the receptor.

Background Sound Levels (LASgs)

The LASgs represents the sound level threshold that is exceeded 95% of the time. This measurement
is an objective indicator of background sound levels of an area that are always present. The LASgs
calculated at both monitoring locations were 27.0 dBA at Millbrook/Truro Heights Northeast, and 23.0
dBA at Millbrook/Truro Heights Southwest. These background sound levels are normal for a sub-
urban/rural environment.

Predicted Sound Level Exposure vs. Existing Sound Levels

Predictive sound modeling was completed for the Project as part of the Environmental Assessment
(EA). Average existing sound levels (LAS.,) recorded at the two monitoring locations exceed the
predicted Project sound levels at nearby receptors. These results indicate that the sound of the
turbines will be largely masked by the existing sound levels in the area

SUMMARY

Sound monitoring was completed at two locations to establish pre-construction sound levels near the
perimeter of the Project site. Average sound levels were recorded at 50.2 and 49.3 dBA, which are
higher than is typical for rural/sub-urban areas, likely because of the Project site’s proximity to major
transportation roadways. The results indicate that the major influence on sound levels is from the wind
and weather conditions in the area, and to a lesser extent, from anthropogenic sources of noise (e.g.
noise pollution from Highway 102).

Furthermore, the average sound levels recorded exceed the predicted sound levels at nearby
receptors, indicating that the sound of the turbines will be largely masked by the existing sound levels
present in the area.

If you have any questions, please contact us.

Thank ¥ou,

s

e

Scott Dickey,

REM Shawn Duncan, BSc
Environmental Specialist Vice President
sdickey@strum.com sduncan@strum.com
DAV
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Existing Sound Level Assessment April 26, 2013
Millbrook/Truro Heights Community Wind Projects
Jjuwi Wind Project #12-4328/12-4544
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The LAS.q — This is the average noise level that contains the same amount of sound
energy as the actual fluctuating sound level during the sample period. This
represents the average sound level over the duration of the sampling period.

The LASp — This is the LAgq of the daytime sound levels between the hours of 07:00
and 19:00. This represents the average sound level during the day over the sampling
period.

The LASEg - This is the LAgq of the evening sound levels between the hours of 19:00
and 23:00. This represents the average sound level during the evening over the
sampling period.

The LASy - This is the LA, of the nighttime sound levels between the hours of 23:00
and 07:00. This represents the average sound level during the night over the
sampling period.

The LAS,x— This represents the highest ‘slow’ time weighted sound pressure level
expressed in decibels. This represents the highest sound level attenuated over 1
second recorded during the sampling period.

The LAS,,, - This represents the lowest ‘slow’ time weighted sound pressure level
expressed in decibels. This represents the lowest sound level attenuated over 1
second recorded during the sampling period.

The LTMs— This is a time average value calculated every 5 seconds that takes the
highest level occurring during the preceding five seconds and assumes that it was
present for the whole of the 5 second interval. Comparing the LTMs with the LAg,
gives an objective measure of how erratic the sound level was throughout the
sampling period.

The LASq5— This is the sound level in decibels that is exceeded 95% of the time.
This parameter is an objective measurement of the average background sound level
measured throughout the sampling period.



Table L1: Sound Modeling Results, Millbrook/Truro Heights Community Wind Projects

Project # 12-4328/12-4544

Predicted Sound
Receptor ID Easting (m) Northing (m) Levels (dBA)

R1 473775 5016000 27.3
R2 471604 5019761 32.6
R3 472499 5017583 36

R4 474225 5016471 28.8
R5 472428 5016997 32

R6 472543 5017353 34.9
R7 474045 5017415 35.4
R8 474352 5016574 29

R9 471614 5019760 32.7
R10 474363 5016638 29.3
R11 474359 5016620 29.2
R12 472929 5016882 33

R13 474314 5016568 29.1
R14 473838 5016099 27.7
R15 473830 5020409 33.3
R16 474685 5016573 27.8
R17 472551 5017331 34.8
R18 472411 5016993 31.9
R19 474180 5016427 28.7
R20 474727 5016551 27.6
R21 473762 5016018 27.4
R22 474618 5016575 28.1
R23 474134 5016628 30

R24 472471 5016611 30

R25 473960 5016937 32.5
R26 472207 5016928 30.8
R27 472411 5017283 33.6
R28 474398 5016593 28.9
R29 473955 5016912 32.4
R30 472970 5016893 33.2
R31 474748 5016539 27.5
R32 474448 5016606 28.8
R33 473888 5017451 37

R34 473865 5016138 27.9
R35 474015 5016870 31.8
R37 472480 5016886 31.6
R38 472391 5017299 33.6
R40 473443 5015971 27.4
R41 474170 5016589 29.6
R42 474100 5016704 30.5
R43 473683 5015969 27.2
R44 471881 5017668 32.3
R45 474251 5016491 28.9
R46 474298 5016537 29

R47 472365 5016888 31.2
R48 474175 5016448 28.9
R49 473631 5015959 27.2
R50 473475 5015980 27 .4
R51 473696 5015989 27.3
R52 473993 5016908 32.2
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Table L1: Sound Modeling Results, Millbrook/Truro Heights Community Wind Projects

Project # 12-4328/12-4544

Predicted Sound
Receptor ID Easting (m) Northing (m) Levels (dBA)

R53 474681 5016617 28

R54 474120 5016709 30.5
R55 474357 5016656 29.4
R56 473404 5015962 27.3
R57 474156 5016646 30

R58 472485 5017083 32.8
R59 472571 5017438 35.6
R60 472575 5017447 35.7
R61 472692 5017609 37.8
R62 471777 5017978 32.5
R63 471776 5017966 32.5
R64 471767 5017960 32.4
R65 471748 5017979 32.4
R66 471736 5017969 32.3
R67 471966 5018988 35.7
R68 471476 5018827 32.1
R69 471485 5018758 32.1
R70 471511 5018546 32

R71 474646 5017031 29.9
R72 474607 5017073 30.3

*R36 removed from model after field truthing confirmed that there was no structure at this location

*R39 removed from model as it is considered a participating receptor

EAv

Strum

CONSULTING

Table L1 - Page 2





