DPTl:scapreps

From: Paul and Barbara Zed <paulbarb.zed@gmail.com>
Sent: Wednesday, 27 June 2018 1:23 PM

To: DPTl:scapreps

Subject: Representation re 354/V003/18

Attachments: Representation on Application..pdf; Submission V2.docx

To The Secretary
State Commission Assessment Panel,

Please find attached a Representation and submission opposing part of Neoen’s proposal for the development of a
Crystal Brook Energy Park.
The proposed location of the wind farm comprising of 26 turbines up to 240m high, each with an output of up to
4.8MW is far too close to Crystal Brook, Beetaloo Valley and Bowman Park.
Thankyou in anticipation of your consideration of, and action in relation to this submission.
Your Sincerely,
rbara Zed
19 Darbon Terrace, Crystal Brook SA 5523



DEVELOPMENT ACT, 1993, 549/S49A — CROWN DEVELOPMENT

REPRESENTATION ON APPLICATION

| Applicant:

Neoen Australia Pty Ltd

Development Number:

354/V003/18

Nature of Development;

Crystal Brook Energy Park - Hybrid renewable energy project
comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facihty (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and assaciated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275KV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may

also be viewed during normal business hours at the local Council office (if identif'ed on the public notice).
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CROWN DEVELOPMENT APPLICATION 354/V003/18 — NEOEN AUSTRALIA PTY LTD

| am a resident of Darbon Terrace, Crystal Brook and have serious concerns regarding Neoen’s
Application to build a windfarm of twenty-six towers, up to two hundred and forty metres in
height, in close proximity to residents and the township of Crystal Brook.

| am a strong supporter of renewable energy, but | cannot support the windfarm component of
Neoen’s application proposing that 26 wind turbines of 240 metres height be situated so close to
Crystal Brook, Beetaloo Valley and Bowman Park in the Southern Flinders Ranges.

Pam Pilkington of Talbot Road, Crystal Brook has documented some of the many valid issues that
need addressing before the proposed windfarm goes ahead.

| request that the State Commission Assessment Panel consider the following issues outlined by
Pam Pilkington in their assessment of Neoen’s application:

1. VALIDITY OF APPLICATION.

Part 1, Appendix D, includes a letter from Don Russell, Chief Executive Department of Premier and

Cabinet, which states:

“With a three-month extension, a development application under this Crown sponsorship variation
must now be lodged with the State Planning Commission on or prior to 31 March 2018. If this is not
achieved by that time, my support under Section 49(2)(c) of the Development Act 1993 for Neoen's
Crystal Brook Energy Park will lapse.”

The SA Public Register Summary for Development Number 354/V003/18, printed from the SA
Planning Portal website on 31/05/2018, shows that the lodged date was 05/04/2018. When a
Crystal Brook resident sought confirmation of the lodgement date via a phone call to Lee Webb,
Contact Officer for the State Commission Assessment Panel on 13/6/2018, she was assured that
the date lodged was 05/04/2018 as that was when the payment and papers were received.
Subsequently, however, this date on the SA Planning Portal was changed on 15/06/2018 to read
29/03/2018. | question the reasoning for this change? Furthermore, | received a letter from the
Hon Stephan Knoll, Member for Schubert and Minister for Transport, Infrastructure and Local
Government, and Minister for Planning, which was dated 11 May 2018. In the second paragraph,
he states,

“I can confirm that a development application for this project was lodged with the State
Commission Assessment Panel (SCAP) on 5 April 2018".

The application did not meet the timeline requirements for Crown Sponsorship support under

Section 49(2) (c) of the Development Act 1993, which raises the question, “Is it a valid
application?”
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2. CONFLICT OF INTEREST
Code of Ethics for South Australian Public Sector — “Public sector employees will avoid actual or

potential conflicts of interest”

There is a Conflict of Interest. The Presiding member for the State Commission Assessment Panel
is also a Principal Planner for GHD, the company engaged by Neoen to provide the following
reports in their application:

e Volume 1 — Project Description and Impact Assessment Findings

e Draft Construction Environmental Management Plan

e Volume 2 - Project Description and Impact Assessment Findings

e Traffic Impact Assessment Report

e Electromagnetic Interference Assessment

A further Conflict of Interest exists with another member of SCAP who is the Honorary French
Consul for South Australia. Neoen is a French company.

Without a Conflict of Interest being declared by both parties, and the Presiding Member taking no
part in the discussion and decision-making procedures, | cannot have confidence in the integrity of

the assessment process.

3. UNPROFESSIONAL APPLICATION

Of great concern is the poor quality and substandard presentation of Neoen’s application. It is
apparent that it has been prepared using ‘cut and paste’ from earlier versions which are not
relevant to this project, contains references not applicable, and there are numerous errors in
formatting and anomalies in facts, demonstrating inadequate proof-reading and checking for
accuracy.

The application contains numerous anomalies, some examples of which are listed below:

1. Volume 1, Page 1-SCAP Application on Notification — Crown Development, -Zone/Policy Area is
listed as Primary Production Zone Port Pirie Regional Council, however, Turbine CB 18 is
situated in the Port Pirie Regional Council Landscape Protection Zone.

2. Volume 1 p3- “The redesign of the project also took into account concerns expressed by the
Beetaloo Valley Association, with the result being that no BVA dwelling is any closer than
2.9km to a turbine, with the majority at a distance well over 5km.” That statement is not
correct. The closest Beetaloo Valley residence is only 1.3kms away.

3. Volume 1, p 17 Table 3.1- Wind -‘Extending along the ranges south and north of Wilkins
Highway — inconsistent with other tables and maps indicating no turbines are north of Wilkins
Highway. Property Certificate of Titles are not consistent throughout the application.
CT5516/886 and CT6187/686 are in Northern Areas Council.

4. Volume 1, p 32, 4.2- “The portion of the site covered by the Port Pirie Development Plan is
within the ‘Primary Production Zone’. The boundary of the Primary Production Zone follows
the alignment of the gas pipeline which means that the whole of the project is location(sic)
within this zone”. This is not correct. The Primary Production Zone follows the water pipeline
not the gas pipeline, which means that Turbine CB18 is in the Landscape Protection Zone.
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5. Volume 2, GHD’s Traffic Impact Assessment Report(TIAR), is very poorly presented with
numerous formatting errors, incorrect information, references and data, and photographs
from previous projects. | found three occurrences of directions of photographs being incorrect
(e.g. looking East when it should have read West), Table 10 with no data in it, at least sixteen
occurrences of “in Error! Reference source not found.”, seven randomly inserted occurrences
of “Figure 17 Principal Heavy Vehicle OMD Routes providing access to the proposed site, from
east of the Victorian/South Australian Border”, and 2 randomly inserted occurrences of “Table
16 Level of Service (LoS) vs AADT for two lane, two way rural roads, assuming rolling terrain
and K=0.10 (Austroads GTEP part 2, table 3.9,1999”.

6. The Traffic Impact Assessment Report 5, states “The most up to date provisional Crystal Brook
Energy Park layout comprises of 29 wind turbines as shown in Error! Reference source not
found.3”. Maps in Figure 3 on page 5, and Appendix A map on page 59, are from a previous
version with 28 turbines in different locations to the final plan which only has 26.

7. All GHD map layouts throughout the application are shown as “Draft”.

8. Volume 2, last page has not been signed by GHD or even listed the author(s) to verify
ownership of the document.

These basic errors are inexcusable. Page 2 of the Transport Impact Report states “GHD Pty Ltd has
no responsibility or obligation to update this report to account for events or changes occurring
subsequent to the date that the report was prepared.” This does not absolve Neoen’s
responsibility to ensure that the reports submitted in the application were updated to the final
version of the proposal.

4. TURBINE SIZE AND CAPACITY

It is a telling sign that two of the major host benefactors of the turbines, will not be residing in
proximity of the windfarm, yet the population of the Crystal Brook township and neighbouring
residents will endure the legacy for decades to come. These turbines will be the largest in
Australia, and the second largest on-shore turbines in the world. Neoen’s proposal is for turbines
up to 240 metres high with a capacity of 4.8MW, compounded by very densely clustered
positioning. The accumulative effect has not been tested and is unknown. None of the planning
assessment, compliance guidelines or safeguards for nearby residents and land uses have been
updated to correlate with these substantial increases, almost doubling in size and capacity, and
there are no precedents to assess the issues. The ‘goal posts’ have been significantly shifted by
Neoen, with no accompanying ‘catch-up’ with compliance and monitoring regulations. | urge the
SCAP to place a moratorium on this and further windfarm developments until appropriate and
rigorous independent testing can be carried out.

5. COMMUNITY AND STAKEHOLDER ENGAGEMENT

In Part 1, 1.3 Neoen state

“In February 2017, once agreements had been finalised with the majority of involved landowners,
the engagement process extended to neighbours within 3km of the project boundary and a range
of other relevant stakeholders.”
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In June 2017, over 600 people signed a petition against the windfarm proposed at that time, and
that petition was presented to the local Member, the Hon Geoff Brock, who at the time, had the
cabinet positions of Minister for Regional Development and Minister for State and Government
Local Relations. That proposal was later paused and redesigned in an attempt to locate the
turbines to meet with Port Pirie Regional council’s Primary Production Zone. As previously stated,
one turbine is still located in the Landscape Protection Zone.

There was no direct consultation from Neoen with nearby residents when the latest proposal of
26 turbines at 240 metres in height was presented. The only community consultation was held in
the Crystal Brook CWA clubrooms on March 26" for four hours. In conversations with locals in
recent weeks, it is very apparent that many people, including business owners, have little or no
knowledge of the project, have no idea how close to the town the turbines will be, have no
concept of the immense height of them or how closely clustered together they are, and no
knowledge of the impact they will have on television reception and wireless broadband signals.

In Volume 1, GHD report page 46, Neoen state: “Potential minor service degradation to local
community, i.e. TV reception within 10 km of wind farm may be affected.”

The furthest extremity of the township of Crystal Book is within 5.5km of the nearest turbine and
8.6 kms of all 26 turbines. The impact on residents’ television reception will be significant having
that many turbines so close.

Many people have commented about the turbines they can see at Clements Gap windfarm west of
Crystal Brook, which has the closest turbine 15.6kms from the main street of Crystal Brook and
turbines half the height of Neoen’s. They have said that it doesn’t bother them, and they don’t
foresee an issue with the proposed project, until they are informed of the scale and close
proximity of this proposal and made aware of Neoen’s documented impacts. Then they become
alarmed and incensed.

Clearly, Neoen’s community consultation process has been inadequate and ineffective.

6. IMPACTS

FLORA AND FAUNA

e Volume 2, Executive Summary page iii “The flora and fauna field survey for the Crystal
Brook site was undertaken from the 27th February to the 2" of March 2017 with follow up
surveys undertaken in May 2017 and February 2018”.- Flora surveys are most accurate when
taken in Spring when the majority of plants are in flower, and most noticeable. The surveys
conducted for Neoen’s report were mostly done during the hottest and driest months of the year
when annuals such as lilies and daisies have died off, and herbs, forbs and shrubs are dormant or

not flowering, consequently giving an inaccurate account of the range and diversity of native

species present. None of the flora surveys were conducted in Spring.

e Northern and Yorke Natural Resources Strategic Plan —Aspirational Target - Healthy
Terrestrial Ecosystems — Resource Condition Target B1. Viable Vegetation Communities -By
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2030, maintain the condition of the region’s 1,200,000 ha of remnant native vegetation, and
improve the condition of 15% from 2008 levels.

@)

O

The disturbance to the natural habitat in this proposed concentrated area,
approximately 3.2kms by 3.5kms, will be extensive, accommodating 26 access tracks
and underground cabling, 26 concrete foundations, 26 crane hardstand areas and
additional temporary laydown areas at each site for parts.

This contravenes the N&Y NRM Strategic Plan Aspirational Target and Resource
Condition Target to improve the condition of 15% of remnant native vegetation from
2008 levels.

Northern and Yorke Natural Resources Strategic Plan —Aspirational Target - Healthy
Terrestrial Ecosystems — Resource Condition Target B3. Increased Connectivity — By 2030,
there is an increase in ecological connectivity with and between landscapes from 2008.

o Crystal Brook Energy Park Windfarm is located in the Southern Flinders Ranges and

dissects the Southern Ranges directly between Bowman Park and Hughes Gap which will
impact substantially on the connectivity of flora and fauna between the two landscapes.
Birds SA list 64 species recorded to date at Bowman Park, including the Endangered
Diamond Firetail. Reference: https://birdssa.asn.au/location/bowman-park-crystal-
brook/

Lace Monitors and Echidnas are commonly sighted at and near Bowman Park. Three
Lace monitors were spotted on one day when our family was there.

Connectivity of landscapes which support the flora and fauna of Bowman Park will be
disrupted with 26 turbines and associated infrastructure built in the path. Crystal Brook
creek runs through the centre of the proposed site, and contains a natural spring at
Bowman Park, a crucial water supply for birds and wildlife.

This contravenes the N&Y NRM Strategic Plan Aspirational Target and Resource
Condition Target to increase in ecological connectivity with and between

landscapes from 2008.
Of great concern is the cumulative effect on biodiversity. Almost every north-south

range traversing from Spencer Gulf towards the River Murray plains in the East, is
littered with wind turbines clustered along them. What monitoring is being carried out
on a landscape scale to determine the long-term cumulative effects on our flora and
fauna? When the wedge-tailed eagle has very little natural habitat left to survive, it’s

too late.

e The Environment Protection and Biodiversity Conservation (EPBC) Act Policy Statement

3.7 describes Nationally Threatened Species and Ecological Communities which covers
Peppermint Box (Eucalyptus odorata) Grassy Woodland of South Australia and Iron-grass
Natural Temperate Grassland of South Australia. As can be seen in the map below (EPBC
Map), both plant communities exist in the windfarm area.
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EPBC Map - black arrow indicates both threatened vegetation
communities at the proposed windfarm site
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Volume 1, page 48, GHD report states-“The flora and fauna survey undertaken identified a number
of constraints relating to vulnerable species within project (sic) area. In particular: (et.al) An intact
vegetation community, Eucalyptus odorata.”

Volume 2, page 48, EBS ecology report states-“The Mallee vegetation on the eastern side of the
Mercowie Creek was intact and in moderate condition with substantial understorey species
diversity despite evidence of ongoing grazing. While this area was not surveyed extensively, this
area is considered to be of high conservation value due to the likelihood of annual and ephemeral
threatened species being present as well as being a substantial intact patch to which any
fragmentation would reduce local biodiversity values through increased edge effects, disruption of
animal movement pathways and potential changes in hydrology.”

Page 6 of 12



By EBS Ecology’s own admission, they did not survey the area extensively, and the surveys were
carried out at inappropriate times of the year, namely, not in Spring, therefore their findings are
not conclusive. What other endangered species are in the windfarm zone, which aren’t published?
These critical environments must be protected. Observations by residents living close to a nearby
windfarm built by Neoen, is that once construction begins, workers have little or no regard for the
natural habitat and landscape. Once the landscape has been devastated, it’s too late. What
independent monitoring will take place to oversee that this does not happen?

7. TOURISM

Crystal Brook has traditionally been known as the place “Where the Flinders Begin". Bowman Park
is a tranquil, picturesque, recreational facility for day visitors, and in recent years, for RV campers
who are permitted to stay for forty-eight hours.

A small group of volunteers formed a management committee in 2009 to restore the park to a
safe, family friendly environment, after several years of no management and being wrecked with
vandalism. The volunteers have worked tirelessly, to return the park to its natural beauty and now
has many visitors and campers from Australia wide on a daily basis and even overseas. The peace,
tranquillity and natural beauty, birdlife and wildlife are commented on frequently by visitors, and
comments made on the campers “WikiCamps” website, is testament to their appreciation of the
volunteers’ efforts and their enjoyment while visiting the park.

Six wind turbines are planned within a 2 kilometre radius of Bowman Park campground, and all 26
turbines are less than 5 kilometres. There are walking trails to the ridges on both the east and
west flanks of Bowman Park, with magnificent views of the Flinders Ranges to the north. These
ranges (pictured) are where 26 turbines will be situated near Bowman Park. The visual amenity for

visitors will be devastating.
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The campground is in a gully and therefore sheltered, so when it’s calm at the campground, but
breezy at elevations of 300 plus metres above, campers will be subjected to the cumulative noise
and infrasound effects of up to 26 turbines. Visitor numbers and the associated spin-off benefits
to the local businesses and community, will be significantly impacted.

The access road to Bowman Park turns-off from an elevated section of Huddleston Road. Bowman
Park road descends down to the entrance for 1.5kms heading to the north, and from the turn-off,
the visual impact of all 26 turbines immediately behind the park, will look like an industrial eye-
sore, all the way down to the park entrance.

The Heysen trail follows the creek line right through the centre of the project area. Walkers
trekking from the north will be subjected to the sight of all turbines for many kilometres from The
Bluff near Port Pirie, south to the windfarm.

No photomontages were provided by Neoen from the Huddleston Road turn-off to Bowman Park,
to depict the view that tourists would encounter as they drive down to the entrance.

8. TRAFFIC IMPACT

Much of the information reported relates to previous proposals. There are numerous anomalies
regarding the dimensions of components being transported, with little or no information on the
actual turbine components which are proposed in the final plan. The length of OD vehicles will
need to be increased to accommodate the longer blades and hubs, which in turn will require
further assessments for clearances, bridge limits, climb grades and turning movements. Larger
cranes will need to be transported to the sites, to accommodate the much larger towers.

Volume 2, Traffic Impact Assessment Report, p 47states, “With blades of up to 55 m long, the
semi-trailer will likely be approximately 68 m long”. The proposed blades will be 79 m long
(Volume 2, Landscape and Visual Impact Assessment, page 7), so how long will the OD vehicles
need to be to carry these, and what other consequences will that raise?

Site Access

Volume 2, TIAR, page 36 states, “A primary road safety concern during construction is vehicle
sight distance at key intersections and the site access point. Delivery vehicles will often be slow
moving and take time to clear the carriageway, hence it is critical that approaching vehicles
have enough time to reduce speed and avoid collision."

“The sight distance to both the eastern and western approach meets Austroads requirements for
passenger vehicles. However, sight distance to the eastern approach fails to meets (sic)
requirements for heavy vehicles, raising a substantial safety concern.”

“Preliminary measurement at the likely site access point for Crystal Brook South Wind Farm
shows sight distance from the intersection would be in excess of 400 m, exceeding Austroads
requirements for both heavy vehicles and passenger vehicles.”

These statements raise several serious concerns for me regarding safety to other road users.
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e Although the report does not specify where the access point will be, Figures 26 and 27 on
page 37 and 38, illustrate where the proposed access point is (taking into account that Figure
26 states it looking “west” when in fact it is east, and Figure 27 states that it is looking “east”,
when it is actually looking west)

e If this is the access point, it is truly alarming for the following reasons:

o Itis located at the crest of a hill (western ridge of Hughes Gap), with limited vision either
side of the crest.

o lItis aroad-train route.

o lItis aschool bus route.

o Itis a grain freight route used throughout the year for moving grain from the Gladstone
GrainFlow site to the port at Wallaroo, and more importantly is a major route for grain
farmers and contractors throughout the Upper North grain producing region for
transporting semi-trailer and road train loads of grain during the very busy harvest season.

Regular transport users of Wilkins Highway will be greatly inconvenienced and placed in
significant danger if they are required to suddenly stop on the top of the hill at the access point
for the wind farm components, indicated in Figures 27 and 28.

The safety of, and inconvenience to, other road users should be of paramount consideration and
an absolute priority, when planning where the windfarm components will be transported, major

intersections used and access points to private property .

Volume 1, p20 —“The main access tracks will provide access to the WTG sites and will be developed
to take the weight of WTG transport and construction vehicles and the cranes used to erect the
turbines. These will be located in consultation with landowners and the ecology advisors to ensure

a balance between farming operations and protection of native vegetation.”

This has not happened at Hornsdale windfarm, where landholders’ access track location
requests have been ignored. Neoen has carved roads where it suits them, dissecting paddocks,
causing distress to landholders and disruption to their farming operations and precision
agricultural practices.

My opinion is that the SCAP should regard GHD’s Traffic Impact Assessment Report as being
flawed, incorrect and unsuitable to assess this proposal.
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Windfarm access point
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| Windfarm access point
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9. VISUAL IMPACT

Volume 2, landscape and Visual Impact Assessment(LVIA) Page 92 states “This LVIA identified 14
non-host residential dwellings within 3km of the wind turbines and determined that the majority of
these would not experience a significant (high) visual effect as a result of the Project.”

“Proposed mitigation works, including landscape screening, is considered likely to mitigate views
toward the majority of the Projects principal assets.”

“Overall this LVIA concludes that the Project would not have an unreasonable impact on the
landscape character, or the visual amenity of people living, working, or travelling through the
landscape surrounding the Project Site.”

| strongly dispute their conclusions. Our home is 3kms from the two closest turbines. The
proposed towers will stand approximately thirty-two metres taller than the Nyrstar Stack in Port
Pirie. People familiar with this district will readily appreciate that they will be very imposing
structures, when they imagine 26 towers, taller than the Pirie Stack, placed clustered together
along the Southern Flinders Range. The visual impact will be substantial, from any aspect. | am
amused that Neoen were offering at their Information Session, to supply vegetation to screen the
turbines from view, and sadly, some people were appreciative of their offer. It will take years for
their trees to grow to a sufficient height to providing a screening effect. As soon as one takes a
step either side of the vegetation, the turbines will still be in view. Neoen also claim that several
locations will be partially or fully screened from the turbines, so the visual effect will be reduced.
It’s very difficult to screen a structure that’s 240 metres high, on top of a ridgeline.

Every morning when | open my bedroom curtains, | will be viewing 26 turbines from the window —
(refer to Volume 2, Green Bean Design Report page 82, Photomontage P1. Figure 26, Talbots
Road), which was taken just to the east of our home.

| enjoy the natural beauty of the skyline just as it is. | love working in my garden with the
picturesque ranges as a backdrop. | do not want it destroyed with these enormous structures.

10. NOISE AND INFRA SOUND

Another great concern for me is the impact of noise and infrasound and potential health impacts
of those of us living nearby. These are the first turbines to be built in Australia of this magnitude
and output. Guidelines currently in place do not consider these structures, and testing has not
been carried out to assess the long-term ramifications for continuous exposure to the output of
these turbines. There are no precedents in Australia. Until comprehensive investigations are
undertaken, and outcomes assessed, then approvals for, and installation of these structures
should cease.

11. DEVALUATION OF RURAL LIVING PROPERTY VALUES

This proposed project is situated nearby to many Rural Living properties, near Crystal Creek Estate
in the north eastern edge of Crystal Brook, Bowman Street Extension, Goulter Road, Beetaloo
Valley, and other nearby locations.

It has been argued in previous studies that there are no reductions in land values near windfarms,
and in fact in some instances, property values have risen. That could truly be the case, when
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considering that most windfarms are in rural settings, away from townships, and many property
owners are hosts, receiving significant financial rewards for accommodating the turbines. These
“cashed-up” landholders are in the advantageous position of having cash reserves readily available
to outbid non-associated neighbouring landowners when parcels of land become up for sale, thus
driving up and inflating land values.

However, in this instance, there are very many non-associated properties nearby, which have
developed because of their natural appeal, tranquillity, beautiful views and open spaces. Many
young families have built their dream homes in their dream location. With 26 turbines overbearing
their properties, and detracting for the appeal they were established for, their properties will
accordingly devalue, because no one will want to buy them and live there. There is already
evidence in other states where this has happened when windfarms have been located close to

communities.
CONCLUSION

As indicated, many issues have been listed in which this proposal will negatively impact our local
community of Crystal Brook, on tourism and the compounded effect on local businesses, on the
threats to our valued and endangered biodiversity, our safety on the roads during construction
phase due to the slow moving over-dimension vehicles manoeuvring road junctions and onto
private properties, the effect of loss of visual amenity and noise and infrasound impacting our
quality of life, and finally, the devaluation of our life’s savings invested in our homes.

At what cost to humanity do we blindly continue to pursue the rush into wind energy, without
considering emerging technologies and a holistic plan for our future energy supplies.

‘THE STRUGGLE FOR POWER’
“The first decade of Australia’s renewable energy scramble can be likened to a modern-day gold rush.

Scouts of prospectors swarmed potential sites for wind farms with little regard for the impact they would have on
unwary rural communities or the electricity system as a whole. The hills from South Australia to Queensland are
littered with tales of sharp practices where neighbours were pitted against neighbours to sign up wind-farm
development sites.

Often leading the charge were small companies that sold the sites and development approvals to bigger
organisations with the deep pockets needed to build.

A report by the National Wind Farm Commissioner acknowledges the history of community division, unfair
contracts, inadequate communication, potential conflicts of interest and disregard for complaints of human
suffering. The Wind Farm Commissioner set out a road map for how the industry could clean up its act. And the
renewables industry insists that lessons have been learned.

But the legacy of initial haste bears all the hallmarks of any gold rush from yesteryear.”

Graham Lloyd, Environment Editor, The Australian April 11, 2018. “The use of this work has been licensed by Copyright Agency
except as permitted by the Copyright Act, you must not re-use this work without the permission of the copyright owner or Copyright
Agency”

Research and Documentation: Pam Pilkington, 15 Talbots Road,
CRYSTAL BROOK SA 5523 pam@pcc.farm

Fully supported by: BARBARA ZED, 19 Darbon Terrace CRYSTAL BROOK SA 5523
paulbarb.zed@gmail.com
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DEVELOPMENT ACT, 1993, S49/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant: Neoen Australia Pty Ltd
Development Number: 354/vV003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office (if identified on the public notice).

My name: SUE RELDFo R
My phone number: OuU-K1 2Y- VYT
PRIMARY METHOD(s) OF CONTACT: Email address:
Postal address: 2. ook S  S¥
LT PR postcode_ S S WO

You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate below that you wish to
be heard in support of your submission.

owner of local property
occupier of local property
a representative of a company/other organisation affected by the proposal

]
]
]
Jr~  aprivate citizen

The address of the property affected is #5]”()&1"656’6{73 ..... /Z‘%‘d ................ Postcode...igzzz .................

My interests are:

0 Ny Gt s e ———————
l (1 wish-to-beheardfrsappoTtOf My SUBMISs 0N
[ do notwisho be heard in support of my submission
(Please-tickone)
by [] appeacing personally
[ being represented by the following person : MRRKCDQ‘QJNCHHW\

(Cross out whichever does not apply)

Date: ... 23‘({?‘]8 ................... Signature: )5 ..... mé\/&“’v\/ .................................

Return Address: The Secretary, State Commission Assessment Panel, GPO Box 1815, Adelaide, SA 5001 or
scapreps@sa.gov.au



DEVELOPMENT ACT, 1993, 549/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant:

Neoen Australia Pty Ltd

Development Numbher:

354/v003/18

Nature of Development:

Crystal Brook Energy Park - Hybrid renewable energy project
comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
hetween the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area:

Primary Industry Zone - Port Pirie Regional Council

Subject Land:

32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb
Phone Number: 7109 7066
Close Date: Friday 29 June 2018

During the notification period, hard copies of the application docurmentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office {if identified on the public notice).

My name; ,\1‘0 G—\E (3\

\4\ r\‘ G

My phone number; OL’\ \—[ f :lj O g )

PRIMARY METHOD(s) OF CONTACT:

Email address:

Postal address:_ 2O HOP (NS S/|
K?O‘DCT ﬁ\:)ﬂf;ll = Postcode S*{(‘(“(‘-\

You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate below that you wish to

be heard in support of your submission.

My interests are: [] owner of local property
[] occupier of local property
{1 a representative of a company/other organisation affected by the proposal
}( a private citizen
The address of the Property affECted IS .........coovvviiciiicseree s oo e eesmr s s e Postcode........cccvieverireniinirenienn
The specific aspects of the application to which | make comment on are: lb\S"—\C(REC-. ....... \A‘[”-H ......

.........................................

| [1 i ission
[]/ ission
(Please tick one)
by [ appearing personany” ﬂ? ,
‘ [/{ being represented by the following person : [ /}&'< ......... NUI’JGHQM .........

(Cross out whichever does not apply)

Date: ?-\:3 C‘:e 10'8

Slgnatu&\)’\""\(’s ..........................................

Return Address) TheBecretary, State Commission Assessment Panel, GPO Box 1815, Adelaide, SA 5001 or

scapreps@sa.gov.au



DEVELOPMENT ACT, 1993, S49/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant: Neoen Australia Pty Ltd
Development Number: 354/v003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm {400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office (if identified on the public notice).

My name: PETE\l CONNING N
My phone number: O L) G 21\4 300

PRIMARY METHOD(s) OF CONTACT: Email address: _P§ . Cuimyoyivy S DU @ grmai) « (om
Postaladdress:_2 | 1L E ANE  SH
Pory PiRiC Postcode_5S 4 O

You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate below that yvou wish to
be heard in support of your submission.

My interests are: [1] owner of local property
[] occupier of local property
(] a representative of a company/other organisation affected by the proposal
™M a private citizen

The address of the property affected is ‘f‘S"J\@/@A@@f)QQK‘JPOSROde ...................................

Condeyn. (o . ix  nNorse  yibiation |, and  teind Adstuivance

..................................................... L S P S U

ot vl npad oo dnc bealtosod . gualily of
bl X0 nsccky. foadenmts cmal Lsdd e
| [1 wish ta be heard in support of my submission '

v do not wish to be heard in support of my submission

(Please tick one)

[1. appearing personally

[Vf being represented by the following person :
(Cross out whichever does not apply)

by

M a2 (‘.unmﬂvs Civin

Return Address: The Secretary, State Commission Assessment Panel, GPO B6x 1815, Adelaide, SA 5001 or

SCBQI’BQS!@SH.EOV.HU
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DEVELOPMENT ACT, 1993, $49/543A — CROWN DEVELOPMIENT
REPRESENTATION ON APPLICATION

Applicant: Neoen Australia Pty Ltd B
Development Number: 354/V003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275KkV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zane / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours, Application documentation may
also be viewed during normal business hours at the local Council office (if identified on the public notice).

My name: ﬂ]&brk GJ"\’V‘{V\QL!LLVW‘

T

My phone number; 9 "H 0] }2 “f' 5172
PRIMARY METHOD(s) OF CONTACT: Emall address: a)rk\&‘« a7 N l : COWA
Postal address:___[0 80.‘(_ 46 Cf\jﬂh'&l Prools
Postcade ‘3’523

You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate below that you wish to
be heard in support of your submission,

My interests are; M/ owner of local property
[] occupier of local property
{1 a representative of a company/other organisation affected by the proposal
{] a private citizen

The address of the property affected is lf—EIHU@i/’cjé(yJ ...... ’ ?W”l ......... Postcode.......ﬁjféz..............

The specific aspects of the application to which | make comment on are: Pl&/?C CE ... “h"‘bhed ..........

....................................................................................................................................................................................................

.....................................................................................................................................................................................................

...............................................

.......................................................................................................

.....................................................................................................................................................................................................

| [/ wish to be heard in support of my submission

[1] domot Wishtobetreard imsupport of my submission

(Please tick one)
by [-'I/ appearing personally

being-reprasentet by thE fOHOWINE PEISOR «...ovecerirre et b e st ses e

(Cross out whichever does not apply)

Y, —/

Return Address: The Secretary, State Commission Assessment Panel, GPO Box 1815, Adelaide, 54 5001 or
scapreps@sa.gov.au




My objections to the wind farm component of the Crystal
Brook Energy Park.

Size and condensed locations of turbines. Proximity to residents,
Bowman Park, which is a tourist destination and the town centre. Current guidelines
on such developments are outdated and refer to much smaller structures and need to
be reviewed urgently. As an example of such, it is stated by the manufacturer of the
turbines to be used, that it is recommended that the structures should be placed no
closer than ten blade lengths apart. The distances of the turbines in Neoen’s
application draft are on average three blade lengths apart. This has the possibility to
cause much turbulence and sound magnification and therefore breaching maximum
allowed noise levels.

Impact on nearby residents and wildlife. Neoen’s application omits many
species that inhabit the area and downplays the effect of noise, ground vibration and
air turbulence on such species. The disruption on the ecosystem will be significant for
animals as well as the residents. I would also like to bring attention to the situation of
my neighbour who rents a house owned by one of the hosts. This man, who I have
known for 20 years, suffers from acute anxiety and depression and is currently on a
disability pension. He has stated to me that he will have to vacate the house so it can
be removed, as it is located within the minimum buffer zone for the turbines. This
man has very little support and has a very uncertain future should this project go
ahead. He has been offered no alternative living arrangements. It is most concerning
how this man has been treated by the host and Neoen. It’s as if his future and well
being is of no real importance.

Interference of local television and Wi-Fi signals. This has the great
potential of negatively affecting the running and performance of small business
operators (of which I am one) as well as the many school students that need reliable
internet for their studies and education. As a father of two, this is most concerning.
The area affected by such interference falls within a 10 kilometre radius of the
turbines. This includes all of Crystal Brook and Beetaloo Valley.

Devaluation of all nearby properties. Real estate companies across Australia
have reported a significant drop in value and sales interest in properties situated near
such developments. This has a potentially devastating effect on the futures of all who
live there.

Neoen’s hasty and erroneous application. It contains many omissions of
details and incorrect information. There appears to be much cut and pasting from
older applications and reporting not specific to the local area. The company has also
been evasive and not forth coming in regards to the sound monitoring data they have
collected. It seems they selected mostly host properties to conduct such research while
rejecting others simply on the basis of denying the data to be freely available to such
properties. Neoen also state that there is much support for the project even though a
petition requesting 3 kilometre buffer zones between turbines and residents, gathered
approximately 800 signatures in less than a month, was tabled in Parliament in July
2017 by the local minister Geoff Brock. This seems to be conveniently ignored.



Finally, I would like to add my own personal experience. I live on the property that is
situated closest to the proposed site, just two kilometres north of Crystal Brook. In
April 2017 I demolished the old house that we had been living in since February 2012
as it was becoming too dilapidated to renovate. By the middle of April, I had signed a
contract with a local house builder to construct a new dwelling that was to be my
family’s long term home. At this time, I had not been contacted by Neoen to be
informed of their planned development for the area even though most surrounding
residents had been notified in February or earlier. Had I been notified at that time, as
it was required by the company to do so, I would never have signed up to the building
of a new house and thus spent 22 years of my life’s savings to do so. I only became
aware of the planned development by a Beetaloo resident at the end of April. I am
very upset that Neoen failed to contact me at that earlier time as it would have given
me greater options to consider my future should the project be approved.

To put it mildly, the last 14 months have been the most distressing and uncertain
time of mine and my family’s lives. We now feel that the area of the Southern
Flinders that we love and have lived around for the last 20 years is at serious risk of
being degraded by Neoen’s proposal. It is not just the natural environment that we are
concerned for but also the future of the whole town. One only needs to know the
impact of the wind farm at the town of Waterloo and its desertion by residents to
understand this concern.

Please know that I am not opposed to renewable energy and have no objection to the
solar energy component of the project. I just feel that when a project of this nature
becomes so highly contentious and has the potential to impact negatively on so many
that it needs to be questioned seriously if it is truly in everyone’s best interests.

Sincerely, Mark J Cunningham.



DEVELOPMENT ACT, 1993, 549/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant; Neoen Australia Pty Ltd
Development Number: 354/v003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWHh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard coples of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office (if identified on the public notice).

My name; I’(nj LeNE CuonnilbHgm
My phone number: __ O 400 4-00 406

PRIMARY METHOD(s) OF CONTACT: Email address:
Postal address: % HELLER COURT
Ponr ’P\\\‘"*i £ 5S4 Postcode_S SH0O

You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate below that you wish to
be heard in support of your submission.

My interests are: [1] owner of local property
[1 occupier of local property
(1 a representative of a companyy/other organisation affected by the proposal
[v}/ a private citizen

The address of the property affected is 45/}/V3/7€§Qafﬂﬂa5<Postcodeggzzj

z s 1D, } .
The specific aspects of the application to which | make comment on are/[H£5'ZEnND' RO%IM”\/OF ........

......................................................................................................................

A T IR B AT O
| [1 wish to-be-teardiTsupport-etmy-sthmisstorr
[f]/ do not wish to be heard in support of my submission
(Please tick one)
by [1_~ appeasdngpersomally /7 : C :
[v}/ being represented by the following person : ... /(/‘/Vk memél’)%/ﬂl ........................
(Cross out whichever does not apply)
4

Date: A ?7V - Qolg Signature: 74% .............................................................

Return Address: The Secretary, State Commission Assessment Panel, GPQ Box1815, Adelaide, SA 5001 or

scapreps@sa.gov.au )
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DEVELOPMENT ACT, 1993, $49/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant: Neoen Australia Pty Ltd
Development Number: 354/v003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office {if identified on the public notice).

My name: KQ/\\Q— \Z.\ A

My phone number: QA’ 37 ZFO\ 4’ & 8 \

PRIMARY METHOD(s) OF CONTACT: Email address:
Postal address;_ &S | ﬁ\.ﬁl\ﬂ S GQD RC‘)
Crusral Broch SO rostoode sSs2=
You may be contacted via your nominated\PJRlMARY IMETHOD(s) OF CONTACT if you indicate below that you wish to
be heard in support of your submission.

My interests are: [\J/ owner of local property

[1] occupier of local property

[] a representative of a company/cther organisation affected by the proposal

[1] a private citizen

(= -
The address of the property affected is 4_‘3\ ..... \j‘\\)\j\’\eSGC(PKd ....... Postcode‘..ﬁn%m%.@ ...........
The specific aspects of the application to which | make comment on are: ~ﬂ"¢—5‘2—@rcﬁ"\d ..... ( OC—O\_\_\C"V‘
2t e drkines ereannappiepiate. fa ne arso- Lem
UﬁVjQOhcfxﬂ&O’ ..... Qb@*&hahma&%&ﬁbm\\awﬁame.-c:anol
Tae..inted fecanse. & @c:ur\wcml%uahdu\né,S\fy\oxlbas
e an e ense. Clesest de e ol Lo
| (1 wish to be heard in support of my submission
[ do not wish to be heard in support of my submission

(Please tick one)

by 11 ; ,
['\}; being represented by the following person : MQ‘(\‘ ..... CJ\) nﬁ'ﬁjhgm ...........

Date: ;26 /6 /l G osians mrsnssnvsbndsnsssviens Signature: ..... ‘Z \/ ..................... SN

Return Address: The Secretary, State Commission Assessment Panel, GPO Box 1815;-Adelaide, SA 5001 or

scapreps@sa.gov.au




DEVELOPMENT ACT, 1993, S49/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant: Neoen Australia Pty Ltd
Development Number: 354/v003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: .Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office (if identified on the public notice).

My name: ”50 VN cu,v AN IW C by 2777
My phone number: pl;fﬂﬂ /800 8%
PRIMARY METHOD(s) OF CONTACT: Email address:
Postal address: Q‘ IELL(:’)( Corrr
Porr Ficie Postcode. S S & O
You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate below that you wish to
be heard in support of your submission.

[ ] owner of local property
[] occupier of local property
[] a representative of a company/other organisation affected by the proposal
[v)/ a private citizen

My interests are:

The address of the property affected is 45-//’/‘)7}"{5/6%(1/)/?@14(Postcodeg-«;zj ................

The specific aspects of the application to which | make comment on are: .....L7Z&. ... SN E TOWERS dvild . . ...
ERRACT... ERom. THE L. M"MLW”L”‘W"*\JEK/f/aﬂfmﬁlcwm/)é
...... beerares 13 A 4Ry goud . Swwedy pawE.  onh Wil BE SpadER. fE......
T OO D ... [ S0 AT W1, //ﬁfiﬂf'ﬂ—#ﬁpfﬁ/?/é ...... Lucone (al THIS.

| (1. wish-te-be-heard in support of my submission
%) danat wishto be heard in support of my submission
(Please-tickone)
by IR appgaring personally m ‘\ C N
[\}/ being represented by the following person : ... 0/‘1“< JV\V\\V\(j\'\GM ...................

(Cross out whichever does not apply)

Date: ........ oZ,Z ..... r...é.\ ..... /8 ...................... Signature: / £

Return Address: The Secretary, State Commission Assessment Panel, GPO/Box 1815, Adelaide, SA 5001 or

scapreps@sa.gov.au
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DEVELOPMENT ACT, 1993, 549/549A — CROWN DEVELOPIVIENT
REPRESENTATION ON APPLICATION

rApplicant: Neoen Australia Pty Ltd
|_Development Number; 354/v003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a salar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWHh) and associated
infrastructure for cennection to the electricity grid (including a
33kV/275kV substation and a 300m long 275KV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zane / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Numiber: 7109 7066

Close Date: Friday 29 June 2018

Durlng the natification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office {if identified on the public notice).

My name:_:YQd(’ - Louse ¢ NavattatL NS AL
My phone number: 04 qlq 8\—' 176
PRIMARY METHOD(s) OF CONTACT: Email address:
Postal address: 4‘6\ )(_'\U anes (SeX) Q\d
L_B_V:_OO k‘J SA ) Postcode B\C')’lB
You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate helow that yau wish to

be heard In support of your submissian.

My interests are: [1 owner of local property
[\J/ occupier of local property

{1 a representative of a company/other organisation affected by the proposal
[] a private cltizen

The address of the property affected is 4‘?3\\’\US\(\QSG/CKPdeosmdeBVQIS
The specific aspects of the application to which | make comment on are: Negcf.\c.\.....ho\ﬁ,...mi.ﬁ.ree.res.e.\c\.’??d!
&hﬁ....pu.k(.\‘s.ﬁ.@ ..... Suppcnv&w\‘\’\r\é.QQMMum*ﬂFQth\MWWw\df\qrm
\:m::dec*1&(\MQ&OPQQW,T—\{\M\Qedw\S*\\ Q.’&em.Q....gc.’.c.\'.ts'.Qn..........
(g..mftesunﬂ..,.ihe,,...\o,.c.g&sbn...,.Q.Q.......!c\c.\ e.fucbiaes. Boat ocathewd

AWOA0M....800.... Sic atuces.. Tacs. s, tanied. oo sxake
Paxhament. oy GGOFPWOCK\V\JU“:\Q-D\‘I
I [ wish'to be heard in support of my submission *
[1 do not wish to be heard in support of my submission
(Please tick ane)
by []  -sppearing-personally— . :
[\}/ being represented by the following person : MO\VK(’U‘(\‘(\\\(\ ..... \{\O\M .....
(Cross out whichever does not apply) N

Date: 2‘ 6 lg / 2-0‘8 SIBNALUIE: S Lo cerciionssinsmarsisnsnesvassaschresiesass tvssssssssions sesenmntons

..........................................................

Return Address: The Secretary, State Commission Assessment Panel,
scapreps@sa.gov.au




DPTl:scapreps

From: Pam Pilkington <pam@pcc.farm>

Sent: Wednesday, 27 June 2018 11:00 AM

To: DPTl:scapreps

Subject: Crown Development Application 354/V003/18 - Neoen Australia Pty Ltd
Attachments: Development Act, 1993, S49_49A -Crown Development Representaion on

Application - Pamela Pilkington.pdf

To the Secretary,
State Commission Assessment Panel

Please refer to my attached submission detailing aspects of Crown Development Application 354/V003/18 - Neoen
Australia Pty Ltd., for your consideration.

Kind Regards,
Pam Pilkington

ramela Pilkington

PO Box 31

CRYSTAL BROOK SA 5523
Mobile: 0427 367 046
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DEVELOPMENT ACT, 1993, S49/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant: Neoen Australia Pty Ltd
Development Number: 354/V003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the notification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office (if identified on the public notice).

My name: Parmnela  Pilkingto
My phone number: 0473670 AL,
PRIMARY METHOD(s) OF CONTACT: Email address: P(}W\ @ Dcc‘/y';r/zr N

Postal address: Rox 3 CK \,/S 7TAL BROO K
Postcode_ 5 52D

You may be contacted via your nominated PRIMARY METHOD(s) OF CONTACT if you indicate below that you wish to
be heard in support of your submission.

My interests are: M owner of local property
M occupier of local property
[] a representative of a company/other organisation affected by the proposal
[ 1] a private citizen
The address of the property affected is ...52...... IP\LBQ T.5.. D CRYSTAL BteOO/épstcode ...... N \52\ .............

The specific aspects of the application to Which | MaKe COMMIENE ON ArES woerawrrsersmreremsesrersrsmeseseserse
...................................... ]DIQQ; tr’/Fc;V+c.e mLJ aftachnacen .,..,........C(,JOGWXMJH\J
........................................ his..enncud Ly ditled... Fana. Plkinglen...Subnoission..
......................................... D@vrlopmm%l\{umlm:354/\/003//8

[V}/ wish to be heard in support of my submission

[] do not wish to be heard in support of my submission
(Please tick one)
by = appearing personally

being represented by the folloWiNg PEIrSON @ ...cv i e
(Cross out whichever does not apply)

Date: ... 27 2 ROLB Signature: ..... ,ﬁg{:ﬁlé.muf].,zﬁr:\} ...................................

Return Address The Secretary, State Commission Assessment Panel, GPO Box 1815, Atlelaide, SA 5001 or
scapreps@sa.gov.au




CROWN DEVELOPMENT APPLICATION 354/V003/18 — NEOEN AUSTRALIA PTY LTD

| am a resident of Talbot Road, Crystal Brook and have serious concerns regarding Neoen’s
Application to build a windfarm of twenty-six towers, up to two hundred and forty metres in
height, in close proximity to residents and the township of Crystal Brook.

| am a supporter of renewable energy, having solar hot water for our home when it was built in
2004, and we were among the earlier adopters of solar energy with 50 panels installed in 2009.

| support the solar energy and battery storage components of Neoen’s application but reject the
windfarm component situated in the Southern Flinders Ranges as an inappropriate location. |
request that the State Commission Assessment Panel consider the following issues in their

assessment of Neoen’s application:
VALIDITY OF APPLICATION.

Part 1, Appendix D, includes a letter from Don Russell, Chief Executive Department of Premier and

Cabinet, which states:

“With a three-month extension, a development application under this Crown sponsorship variation

must now be lodged with the State Planning Commission on or prior to 31 March 2018. If this is not
achieved by that time, my support under Section 49(2)(c) of the Development Act 1993 for Neoen's

Crystal Brook Energy Park will lapse.”

The SA Public Register Summary for Development Number 354/V003/18, printed from the SA
Planning Portal website on 31/05/2018, shows that the lodged date was 05/04/2018. When a
Crystal Brook resident sought confirmation of the lodgement date via a phone call to Lee Webb,
Contact Officer for the State Commission Assessment Panel on 13/6/2018, she was assured that
the date lodged was 05/04/2018 as that was when the payment and papers were received.
Subsequently, however, this date on the SA Planning Portal was changed on 15/06/2018 to read
29/03/2018. | question the reasoning for this change? Furthermore, | received a letter from the
Hon Stephan Knoll, Member for Schubert and Minister for Transport, Infrastructure and Local
Government, and Minister for Planning, which was dated 11 May 2018. In the second paragraph,
he states,

“] can confirm that a development application for this project was lodged with the State
Commission Assessment Panel (SCAP) on 5 April 2018".

The application did not meet the timeline requirements for Crown Sponsorship support under

Section 49(2) (c) of the Development Act 1993, which raises the question, “Is it a valid
application?”
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CONFLICT OF INTEREST
Code of Ethics for South Australian Public Sector — “Public sector employees will avoid actual or
potential conflicts of interest”

There is a Conflict of Interest. The Presiding member for the State Commission Assessment Panel
is also a Principal Planner for GHD, the company engaged by Neoen to provide the following
reports in their application:

e Volume 1 - Project Description and Impact Assessment Findings

e Draft Construction Environmental Management Plan

e Volume 2 - Project Description and Impact Assessment Findings

e Traffic Impact Assessment Report

e Electromagnetic Interference Assessment

A further Conflict of Interest exists with another member of SCAP who is the Honorary French
Consul for South Australia. Neoen is a French company.

Without a Conflict of Interest being declared by both parties, and the Presiding Member taking no
part in the discussion and decision-making procedures, | cannot have confidence in the integrity of

the assessment process.

UNPROFESSIONAL APPLICATION

Of great concern is the poor quality and substandard presentation of Neoen’s application. It is
apparent that it has been prepared using ‘cut and paste’ from earlier versions which are not
relevant to this project, contains references not applicable, and there are numerous errors in
formatting and anomalies in facts, demonstrating inadequate proof-reading and checking for
accuracy.

The application contains numerous anomalies, some examples of which are listed below:

1. Volume 1, Page 1-SCAP Application on Notification — Crown Development, -Zone/Policy Area is
listed as Primary Production Zone Port Pirie Regional Council, however, Turbine CB 18 is
situated in the Port Pirie Regional Council Landscape Protection Zone.

2. Volume 1 p3- “The redesign of the project also took into account concerns expressed by the
Beetaloo Valley Association, with the result being that no BVA dwelling is any closer than
2.9km to a turbine, with the majority at a distance well over 5km.” That statement is not
correct. The closest Beetaloo Valley residence is only 1.3kms away.

3. Volume 1, p 17 Table 3.1— Wind -‘Extending along the ranges south and north of Wilkins
Highway — inconsistent with other tables and maps indicating no turbines are north of Wilkins
Highway. Property Certificate of Titles are not consistent throughout the application.
CT5516/886 and CT6187/686 are in Northern Areas Council.

4. Volume 1, p 32, 4.2- “The portion of the site covered by the Port Pirie Development Plan is
within the ‘Primary Production Zone’. The boundary of the Primary Production Zone follows
the alignment of the gas pipeline which means that the whole of the project is location(sic)
within this zone”. This is not correct. The Primary Production Zone follows the water pipeline
not the gas pipeline, which means that Turbine CB18 is in the Landscape Protection Zone.
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5. Volume 2, GHD’s Traffic Impact Assessment Report(TIAR), is very poorly presented with
numerous formatting errors, incorrect information, references and data, and photographs
from previous projects. | found three occurrences of directions of photographs being incorrect
(e.g. looking East when it should have read West), Table 10 with no data in it, at least sixteen
occurrences of “in Error! Reference source not found.”, seven randomly inserted occurrences
of “Figure 17 Principal Heavy Vehicle OMD Routes providing access to the proposed site, from
east of the Victorian/South Australian Border”, and 2 randomly inserted occurrences of “Table
16 Level of Service (LoS) vs AADT for two lane, two way rural roads, assuming rolling terrain
and K=0.10 (Austroads GTEP part 2, table 3.9,1999”.

6. The Traffic Impact Assessment Report 5, states “The most up to date provisional Crystal Brook
Energy Park layout comprises of 29 wind turbines as shown in Error! Reference source not
found.3”. Maps in Figure 3 on page 5, and Appendix A map on page 59, are from a previous
version with 28 turbines in different locations to the final plan which only has 26.

7. All GHD map layouts throughout the application are shown as “Draft”.

8. Volume 2, last page has not been signed by GHD or even listed the author(s) to verify
ownership of the document.

These basic errors are inexcusable. Page 2 of the Transport Impact Report states “GHD Pty Ltd has
no responsibility or obligation to update this report to account for events or changes occurring
subsequent to the date that the report was prepared.” This does not absolve Neoen’s
responsibility to ensure that the reports submitted in the application were updated to the final
version of the proposal.

TURBINE SIZE AND CAPACITY

It is a telling sign that two of the major host benefactors of the turbines, will not be residing in
proximity of the windfarm, yet the population of the Crystal Brook township and neighbouring
residents will endure the legacy for decades to come. These turbines will be the largest in
Australia, and the second largest on-shore turbines in the world. Neoen’s proposal is for turbines
up to 240 metres high with a capacity of 4.8MW, compounded by very densely clustered
positioning. The accumulative effect has not been tested and is unknown. None of the planning
assessment, compliance guidelines or safeguards for nearby residents and land uses have been
updated to correlate with these substantial increases, almost doubling in size and capacity, and
there are no precedents to assess the issues. The ‘goal posts’ have been significantly shifted by
Neoen, with no accompanying ‘catch-up’ with compliance and monitoring regulations. | urge the
SCAP to place a moratorium on further windfarm developments until appropriate and rigorous
independent testing can be carried out.

COMMUNITY AND STAKEHOLDER ENGAGEMENT

In Part 1, 1.3 Neoen state

“In February 2017, once agreements had been finalised with the majority of involved landowners,
the engagement process extended to neighbours within 3km of the project boundary and a range
of other relevant stakeholders.”

Page 3 of 12



In early February 2017, we received mail notification from Neoen regarding the proposal, and an
offer for discussion at a home visit, which we accepted. Prior to Neoen’s visit, | visited several
other Talbot Road residents, none of whom had received Neoen’s mail communication, so weren’t
aware of Neoen’s proposal. All residents | visited, live in closer proximity to the proposed turbines

than our home.

In June 2017, over 600 people signed a petition against the windfarm proposed at that time, and
that petition was presented to the local Member, the Hon Geoff Brock, who at the time, had the
cabinet positions of Minister for Regional Development and Minister for State and Government
Local Relations. That proposal was later paused and redesigned in an attempt to locate the
turbines to meet with Port Pirie Regional council’s Primary Production Zone. As previously stated,
one turbine is still located in the Landscape Protection Zone.

There was no direct consultation from Neoen with nearby residents when the latest proposal of
26 turbines at 240 metres in height was presented. The only community consultation was held in
the Crystal Brook CWA clubrooms on March 26™ for four hours. In conversations with locals in
recent weeks, it is very apparent that many people, including business owners, have little or no
knowledge of the project, have no idea how close to the town the turbines will be, have no
concept of the immense height of them or how closely clustered together they are, and no
knowledge of the impact they will have on television reception and wireless broadband signals.

In Volume 1, GHD report page 46, Neoen state: “Potential minor service degradation to local
community, i.e. TV reception within 10 km of wind farm may be affected.”

The furthest extremity of the township of Crystal Book is within 5.5km of the nearest turbine and
8.6 kms of all 26 turbines. The impact on residents’ television reception will be significant having
that many turbines so close.

Many people have commented about the turbines they can see at Clements Gap windfarm west of
Crystal Brook, which has the closest turbine 15.6kms from the main street of Crystal Brook and
turbines half the height of Neoen’s. They have said that it doesn’t bother them, and they don’t
foresee an issue with the proposed project, until they are informed of the scale and close
proximity of this proposal and made aware of Neoen’s documented impacts. Then they become

alarmed and incensed.

Clearly, Neoen’s community consultation process has been inadequate and ineffective.

IMPACTS

FLORA AND FAUNA

e Volume 2, Executive Summary page iii “The flora and fauna field survey for the Crystal
Brook site was undertaken from the 27th February to the 2" of March 2017 with follow up
surveys undertaken in May 2017 and February 2018”.- Flora surveys are most accurate when
taken in Spring when the majority of plants are in flower, and most noticeable. The surveys
conducted for Neoen’s report were mostly done during the hottest and driest months of the year

when annuals such as lilies and daisies have died off, and herbs, forbs and shrubs are dormant or
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not flowering, consequently giving an inaccurate account of the range and diversity of native

species present. None of the flora surveys were conducted in Spring.

e Northern and Yorke Natural Resources Strategic Plan —Aspirational Target - Healthy
Terrestrial Ecosystems — Resource Condition Target B1. Viable Vegetation Communities -By
2030, maintain the condition of the region’s 1,200,000 ha of remnant native vegetation, and
improve the condition of 15% from 2008 levels.

o The disturbance to the natural habitat in this proposed concentrated area,
approximately 3.2kms by 3.5kms, will be extensive, accommodating 26 access tracks
and underground cabling, 26 concrete foundations, 26 crane hardstand areas and
additional temporary laydown areas at each site for parts.

o This contravenes the N&Y NRM Strategic Plan Aspirational Target and Resource
Condition Target to improve the condition of 15% of remnant native vegetation from
2008 levels.

e Northern and Yorke Natural Resources Strategic Plan —Aspirational Target - Healthy
Terrestrial Ecosystems — Resource Condition Target B3. Increased Connectivity — By 2030,
there is an increase in ecological connectivity with and between landscapes from 2008.

o Crystal Brook Energy Park Windfarm is located in the Southern Flinders Ranges and
dissects the Southern Ranges directly between Bowman Park and Hughes Gap which will
impact substantially on the connectivity of flora and fauna between the two landscapes.
Birds SA list 64 species recorded to date at Bowman Park, including the Endangered
Diamond Firetail. Reference: https://birdssa.asn.au/location/bowman-park-crystal-
brook/

o Lace Monitors and Echidnas are commonly sighted at and near Bowman Park. Three
Lace monitors were spotted on one day when our family was there.

o Connectivity of landscapes which support the flora and fauna of Bowman Park will be
disrupted with 26 turbines and associated infrastructure built in the path. Crystal Brook
creek runs through the centre of the proposed site, and contains a natural spring at

Bowman Park, a crucial water supply for birds and wildlife.

o This contravenes the N&Y NRM Strategic Plan Aspirational Target and Resource
Condition Target to increase in ecological connectivity with and between
landscapes from 2008.

o Of great concern is the cumulative effect on biodiversity. AlImost every north-south
range traversing from Spencer Gulf towards the River Murray plains in the East, is
littered with wind turbines clustered along them. What monitoring is being carried out
on a landscape scale to determine the long-term cumulative effects on our flora and
fauna? When the wedge-tailed eagle has very little natural habitat left to survive, it’s
too late.

e The Environment Protection and Biodiversity Conservation (EPBC) Act Policy Statement
3.7 describes Nationally Threatened Species and Ecological Communities which covers
Peppermint Box (Eucalyptus odorata) Grassy Woodland of South Australia and Iron-grass
Natural Temperate Grassland of South Australia. As can be seen in the map below (EPBC
Map), both plant communities exist in the windfarm area.
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EPBC Map — black arrow indicates both threatened vegetation
communities at the proposed windfarm site
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Volume 1, page 48, GHD report states-“The flora and fauna survey undertaken identified a number
of constraints relating to vulnerable species within project (sic) area. In particular: (et.al) An intact
vegetation community, Eucalyptus odorata.”

Volume 2, page 48, EBS ecology report states-“The Mallee vegetation on the eastern side of the
Mercowie Creek was intact and in moderate condition with substantial understorey species
diversity despite evidence of ongoing grazing. While this area was not surveyed extensively, this
area is considered to be of high conservation value due to the likelihood of annual and ephemeral
threatened species being present as well as being a substantial intact patch to which any
fragmentation would reduce local biodiversity values through increased edge effects, disruption of

animal movement pathways and potential changes in hydrology.”
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By EBS Ecology’s own admission, they did not survey the area extensively, and the surveys were
carried out at inappropriate times of the year, namely, not in Spring, therefore their findings are
not conclusive. What other endangered species are in the windfarm zone, which aren’t published?
These critical environments must be protected. Observations by residents living close to a nearby
windfarm built by Neoen, is that once construction begins, workers have little or no regard for the
natural habitat and landscape. Once the landscape has been devastated, it’s too late. What
independent monitoring will take place to oversee that this does not happen?

TOURISM
Crystal Brook has traditionally been known as the place “Where the Flinders Begin". Bowman Park

is a tranquil, picturesque, recreational facility for day visitors, and in recent years, for RV campers
who are permitted to stay for forty-eight hours.

A small group of volunteers formed a management committee in 2009 to restore the park to a
safe, family friendly environment, after several years of no management and being wrecked with
vandalism. The volunteers have worked tirelessly, to return the park to its natural beauty and now
has many visitors and campers from Australia wide on a daily basis and even overseas. The peace,
tranquillity and natural beauty, birdlife and wildlife are commented on frequently by visitors, and
comments made on the campers “WikiCamps” website, is testament to their appreciation of the
volunteers’ efforts and their enjoyment while visiting the park.

Six wind turbines are planned within a 2 kilometre radius of Bowman Park campground, and all 26
turbines are less than 5 kilometres. There are walking trails to the ridges on both the east and
west flanks of Bowman Park, with magnificent views of the Flinders Ranges to the north. These
ranges (pictured) are where 26 turbines will be situated near Bowman Park. The visual amenity for

visitors will be devastating.
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The campground is in a gully and therefore sheltered, so when it’s calm at the campground, but
breezy at elevations of 300 plus metres above, campers will be subjected to the cumulative noise
and infrasound effects of up to 26 turbines. Visitor numbers and the associated spin-off benefits
to the local businesses and community, will be significantly impacted.

The access road to Bowman Park turns-off from an elevated section of Huddleston Road. Bowman
Park road descends down to the entrance for 1.5kms heading to the north, and from the turn-off,
the visual impact of all 26 turbines immediately behind the park, will look like an industrial eye-
sore, all the way down to the park entrance.

The Heysen trail follows the creek line right through the centre of the project area. Walkers
trekking from the north will be subjected to the sight of all turbines for many kilometres from The
Bluff near Port Pirie, south to the windfarm.

No photomontages were provided by Neoen from the Huddleston Road turn-off to Bowman Park,
to depict the view that tourists would encounter as they drive down to the entrance.

TRAFFIC IMPACT

Much of the information reported relates to previous proposals. There are numerous anomalies
regarding the dimensions of components being transported, with little or no information on the
actual turbine components which are proposed in the final plan. The length of OD vehicles will
need to be increased to accommodate the longer blades and hubs, which in turn will require
further assessments for clearances, bridge limits, climb grades and turning movements. Larger
cranes will need to be transported to the sites, to accommodate the much larger towers.

Volume 2, Traffic Impact Assessment Report, p 47states, “With blades of up to 55 m long, the
semi-trailer will likely be approximately 68 m long”. The proposed blades will be 79 m long
(Volume 2, Landscape and Visual Impact Assessment, page 7), so how long will the OD vehicles
need to be to carry these, and what other consequences will that raise?

Site Access

Volume 2, TIAR, page 36 states, “A primary road safety concern during construction is vehicle
sight distance at key intersections and the site access point. Delivery vehicles will often be slow
moving and take time to clear the carriageway, hence it is critical that approaching vehicles
have enough time to reduce speed and avoid collision.”

“The sight distance to both the eastern and western approach meets Austroads requirements for
passenger vehicles. However, sight distance to the eastern approach fails to meets (sic)
requirements for heavy vehicles, raising a substantial safety concern.”

“Preliminary measurement at the likely site access point for Crystal Brook South Wind Farm
shows sight distance from the intersection would be in excess of 400 m, exceeding Austroads
requirements for both heavy vehicles and passenger vehicles.”

These statements raise several serious concerns for me regarding safety to other road users.

Page 8 of 12



e Although the report does not specify where the access point will be, Figures 26 and 27 on
page 37 and 38, illustrate where the proposed access point is (taking into account that Figure
26 states it looking “west” when in fact it is east, and Figure 27 states that it is looking “east”,
when it is actually looking west)

e [f this is the access point, it is truly alarming for the following reasons:

o lItis located at the crest of a hill (western ridge of Hughes Gap), with limited vision either
side of the crest.

o ltis a road-train route.

o ltis aschool bus route.

o ltis a grain freight route used throughout the year for moving grain from the Gladstone
GrainFlow site to the port at Wallaroo, and more importantly is a major route for grain
farmers and contractors throughout the Upper North grain producing region for
transporting semi-trailer and road train loads of grain during the very busy harvest season.

Regular transport users of Wilkins Highway will be greatly inconvenienced and placed in
significant danger if they are required to suddenly stop on the top of the hill at the access point
for the wind farm components, indicated in Figures 27 and 28.

The safety of, and inconvenience to, other road users should be of paramount consideration and
an absolute priority, when planning where the windfarm components will be transported, major

intersections used and access points to private property .

Volume 1, p20 —“The main access tracks will provide access to the WTG sites and will be developed
to take the weight of WTG transport and construction vehicles and the cranes used to erect the
turbines. These will be located in consultation with landowners and the ecology advisors to ensure

a balance between farming operations and protection of native vegetation.”

This has not happened at Hornsdale windfarm, where landholders’ access track location
requests have been ignored. Neoen has carved roads where it suits them, dissecting paddocks,
causing distress to landholders and disruption to their farming operations and precision
agricultural practices.

My opinion is that the SCAP should regard GHD’s Traffic Impact Assessment Report as being
flawed, incorrect and unsuitable to assess this proposal.
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Windfarm access point

|| Windfarm access point

Looking east towards the crest on
the righthand side road verge
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VISUAL IMPACT

Volume 2, landscape and Visual Impact Assessment(LVIA) Page 92 states “This LVIA identified 14
non-host residential dwellings within 3km of the wind turbines and determined that the majority of
these would not experience a significant (high) visual effect as a result of the Project.”

“Proposed mitigation works, including landscape screening, is considered likely to mitigate views
toward the majority of the Projects principal assets.”

“Overall this LVIA concludes that the Project would not have an unreasonable impact on the
landscape character, or the visual amenity of people living, working, or travelling through the
landscape surrounding the Project Site.”

| strongly dispute their conclusions. Our home is 3kms from the two closest turbines. The
proposed towers will stand approximately thirty-two metres taller than the Nyrstar Stack in Port
Pirie. People familiar with this district will readily appreciate that they will be very imposing
structures, when they imagine 26 towers, taller than the Pirie Stack, placed clustered together
along the Southern Flinders Range. The visual impact will be substantial, from any aspect. | am
amused that Neoen were offering at their Information Session, to supply vegetation to screen the
turbines from view, and sadly, some people were appreciative of their offer. It will take years for
their trees to grow to a sufficient height to providing a screening effect. As soon as one takes a
step either side of the vegetation, the turbines will still be in view. Neoen also claim that several
locations will be partially or fully screened from the turbines, so the visual effect will be reduced.
It’s very difficult to screen a structure that’s 240 metres high, on top of a ridgeline.

Every morning when | open my bedroom curtains, | will be viewing 26 turbines from the window —
(refer to Volume 2, Green Bean Design Report page 82, Photomontage P1. Figure 26, Talbots
Road), which was taken just to the east of our home.

| enjoy the natural beauty of the skyline just as it is. | love working in my garden with the
picturesque ranges as a backdrop. | do not want it destroyed with these enormous structures.

NOISE AND INFRA SOUND

Another great concern for me is the impact of noise and infrasound and potential health impacts
of those of us living nearby. These are the first turbines to be built in Australia of this magnitude
and output. Guidelines currently in place do not consider these structures, and testing has not
been carried out to assess the long-term ramifications for continuous exposure to the output of
these turbines. There are no precedents in Australia. Until comprehensive investigations are
undertaken, and outcomes assessed, then approvals for, and installation of these structures

should cease.
DEVALUATION OF RURAL LIVING PROPERTY VALUES

This proposed project is situated nearby to many Rural Living properties, near Crystal Creek Estate
in the north eastern edge of Crystal Brook, Bowman Street Extension, Goulter Road, Beetaloo
Valley, and other nearby locations.

It has been argued in previous studies that there are no reductions in land values near windfarms,
and in fact in some instances, property values have risen. That could truly be the case, when
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considering that most windfarms are in rural settings, away from townships, and many property
owners are hosts, receiving significant financial rewards for accommodating the turbines. These
“cashed-up” landholders are in the advantageous position of having cash reserves readily available
to outbid non-associated neighbouring landowners when parcels of land become up for sale, thus
driving up and inflating land values.

However, in this instance, there are very many non-associated properties nearby, which have
developed because of their natural appeal, tranquillity, beautiful views and open spaces. Many
young families have built their dream homes in their dream location. With 26 turbines overbearing
their properties, and detracting for the appeal they were established for, their properties will
accordingly devalue, because no one will want to buy them and live there. There is already
evidence in other states where this has happened when windfarms have been located close to
communities.

CONCLUSION

As indicated, | have listed many issues in which this proposal will negatively impact our local
community of Crystal Brook, on tourism and the compounded effect on local businesses, on the
threats to our valued and endangered biodiversity, our safety on the roads during construction
phase due to the slow moving over-dimension vehicles manoeuvring road junctions and onto
private properties, the effect of loss of visual amenity and noise and infrasound impacting our
quality of life, and finally, the devaluation of our life’s savings invested in our homes.

At what cost to humanity do we blindly continue to pursue the rush into wind energy, without
considering emerging technologies and a holistic plan for our future energy supplies.

‘THE STRUGGLE FOR POWER’
“The first decade of Australia’s renewable energy scramble can be likened to a modern-day gold rush.

Scouts of prospectors swarmed potential sites for wind farms with little regard for the impact they would have on
unwary rural communities or the electricity system as a whole. The hills from South Australia to Queensland are
littered with tales of sharp practices where neighbours were pitted against neighbours to sign up wind-farm
development sites.

Often leading the charge were small companies that sold the sites and development approvals to bigger
organisations with the deep pockets needed to build.

A report by the National Wind Farm Commissioner acknowledges the history of community division, unfair
contracts, inadequate communication, potential conflicts of interest and disregard for complaints of human
suffering. The Wind Farm Commissioner set out a road map jfor how the industry could clean up its act. And the
renewables industry insists that lessons have been learned.

But the legacy of initial haste bears all the hallmarks of any gold rush from yesteryear.”

Graham Lloyd, Environment Editor, The Australian April 11, 2018. “The use of this work has been licensed by Copyright Agency
except as permitted by the Copyright Act, you must not re-use this work without the permission of the copyright owner or Copyright
Agency”

Pam Pilkington,
15 Talbots Road,
CRYSTAL BROOK SA 5523 pam@pcc.farm

Page 12 of 12



770/

DPTl:scapreps

From: lan Peterson <peterson-ic@hotmail.com>

Sent: Wednesday, 27 June 2018 9:42 AM

To: DPTl:scapreps

Subject: Representation - Development Number 354/V003/18

Attachments: lan Peterson - Appendix 2 of Representation (354-V003-18).pdf; lan Peterson -
Appendix 7 of Representation (354-V003-18).pdf; lan Peterson - Application
Representation Form (354-V003-18).pdf; lan Peterson - Representation on
Application (354-V003-18).pdf

Dear SCAP

| wish to make representation to the State Commission Assessment Panel regarding Neoen’s proposed Crystal Brook
Energy Park (Development Number 354-V003-18).

| have attached the following documentation in support of my representation:

e Completed Representation Form

e Representation on Application

e Appendix 2 — Crystal Brook Wind Farm Noise Impact Assessment Commentary

e Appendix 7 — Wind Farm Technical Paper — Environmental Noise —Sonus (November 2010)

As indicated on my representation form, | also wish to be heard by the Panel to ensure key points of my

representation are clear.

Please confirm receipt of this email and the four attachments.

Best Regards.......Ian Peterson

0407 391 976
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DEVELOPMENT ACT, 1993, $49/S49A — CROWN DEVELOPMENT
REPRESENTATION ON APPLICATION

Applicant: Neoen Australia Pty Ltd
Development Number: 354/V003/18
Nature of Development: Crystal Brook Energy Park - Hybrid renewable energy project

comprising a wind farm (26 turbines with a capacity up to
125MW), a solar farm (400,000-500,000 solar panels with a
capacity up to 150MW), an energy storage facility (Lithium-ion
battery with a capacity up to 130MW / 400MWh) and associated
infrastructure for connection to the electricity grid (including a
33kV/275kV substation and a 300m long 275kV transmission line
between the substation and the 275kV Para-Bungama
transmission line).

Zone / Policy Area: Primary Industry Zone - Port Pirie Regional Council

Subject Land: 32 allotments, approximately 3.5km north of Crystal Brook and
23km south-east of Port Pirie.

Contact Officer: Lee Webb

Phone Number: 7109 7066

Close Date: Friday 29 June 2018

During the naotification period, hard copies of the application documentation can be viewed at the Department of Planning,
Transport and Infrastructure, Level 5, 50 Flinders Street, Adelaide during normal business hours. Application documentation may
also be viewed during normal business hours at the local Council office (if identified on the public notice).

My name: lan Peterson
My phone number: ___Home: (08) 8636 2310 Mobile: 0407 391 976
PRIMARY METHOD(s) OF CONTACT: Email address: peterson-ic @hotmail.com

Postal address: 284 Beetaloo Valley Road

Beetaloo Valley Road SA Postcode 5523
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The Secretary lan Peterson
State Commission Assessment Panel 284 Beetaloo Valley Rd

GPO Box 1815 Beetaloo Valley SA 5523
Adelaide SA 5001

By Email: scapreps@sa.gov.au 27 June 2018

Dear SCAP Secretary

Ref: Neoen Australia Pty Ltd Development Application Number 354/VV003/18

| am making this representation to the State Commission Assessment Panel (SCAP) as | am
incensed by what, in my opinion, are false and misleading claims and significant omissions and
errors in the Neoen development application and | want to ensure that the SCAP are fully aware of

the full extent of the Neoen subterfuge.

As a person specifically mentioned in the Neoen development application, an impacted resident
(H19B — a late entry?) and having been involved in the Neoen community and stakeholder
engagement process since the Crystal Brook Energy Park was first communicated to the public in
February 2017, | also feel somewhat qualified to comment on the lack of integrity exhibited by Neoen

in their dealing with the community.

As an example of the subterfuge and to illustrate the level of impact on me and my family, Figure 1
shows a photomontage from the Neoen development application (Ref.8, p162 of 408). It clearly
illustrates the closeness of the proposed development to my home and the expected view from my

property. Who would want to live this close to the turbines; neither do we.

In their 94-page Landscape and Visual Impact Assessment (LVIA), Neoen’s consultant includes the
following disclaimer (Ref.8, p158 of 408):

“Whilst a photomontage can provide an image that illustrates a very accurate representation of
a wind turbine in relation to its proposed location and scale relative to the surrounding
landscape, this LVIA acknowledges that large scale objects in the landscape can appear smaller
in photomontage than in real life and is partly due to the fact that a flat inage does not allow the

viewer to perceive any information relating to depth or distance.”

The executive summary of the LVIA report defines the impact as ‘moderate’; even considering the
imaging errors in their disclaimer. On their 4-point rating scale, moderate is just under the highest
impact rating:

“This LVIA has determined that the visual effect of the Project is likely to be moderate from the

majority of publicly accessible locations surrounding the Project, and that the proposed Project:




- would have an overall moderate visual effect on the Crystal Brook township and the

small number of localities beyond the Project Site”

A ‘Moderate’ consequence for the ‘Majority’ of locations equates to a ‘Very High’ impact on the risk

matrix!

Despite this detailed report from their consultant, Neoen make the following statement in Section 5

of their development application (Assessment of impacts, Ref.7, p48 of 140):

“Overall this LVIA concludes that the Project would not have an unreasonable impact on the
landscape character, or the visual amenity of people living, working, or travelling through the

landscape surrounding the Project Site.”

Based on the consultant’s report, the Neoen statement is simply not frue. Unfortunately, the Neoen
development application is littered with similar false and misleading statements. Perhaps they are

hoping that the SCAP members will just read the executive summary and not interrogate the detail.

Whilst it is clear that my visual amenity would be utterly destroyed if this development proceeds, of
much greater concern is that due to the close proximity and negative noise characteristics, the
proposed wind turbines will dominate the quiet soundscape at my home and create serious harm to

the health and wellbeing of my family.

Photomontage P3 - Detail view through 30 degrees

Figure 1 — Photomontage of the view from my Home

Having reviewed the Neoen development application in detail, | would like to highlight just some of

the significant variances relating to the following aspects of the Neoen application:

1. Lapsed Crown Sponsorship

2. Incomplete and Inaccurate Environmental Noise Assessment

3. Adverse Health Impacts — including excerpts from an Administrative Appeals Tribunal
decision relating to the health impacts of wind turbine noise

4. General Environmental Duty, Code of Ethics and Potential Fraud
Bushfire Risk

Community Engagement




| apologise for the length of this representation; it would have been much shorter had this project
been managed more professionally and had Neoen not littered their development application with

S0 many errors and omissions.

1l Lapsed Crown Sponsorship

The SA Government document “Sponsorship Guidelines and Principles — February 2018” requires

Government Departments proposing to enter into a sponsorship agreement to ensure the following:

“There must be no real or perceived:

- Conflict of interest

- Implication of favoured treatment to the sponsor

- Overt endorsement of the sponsors products or services.
Sponsorship agreements shall only be accepted if they will provide a net benefit for the
government with no detriment to the public inferest.

All sponsorship agreements must be able to withstand public scrutiny.”

Even the most cursory review of the Crown’s Sponsorship of Neoen would be hard pressed to not
question the ‘favoured treatment’ shown Neoen and the ‘overt endorsement’ of their product. It is
also a fact that the previous Government had a political agenda regarding wind farms and that the
level of diligence exercised to determine that this project will create “...no detriment to the public

interest.” was non-existent.

Both the Crown and Neoen were fully aware of the adverse health effects created by wind turbines.
Despite this awareness, Crown Sponsorship was provided to Neoen on 6 February 2017. This
formal agreement contained terms and conditions binding Neoen and the Crown. Where was the

public scrutiny of this sponsorship agreement?

The original Crown Sponsorship was valid until 31 December 2017. In October 2017, Neoen sought,
an extension to the Crown Sponsorship agreement until 31 March 2018. In his response to Neoen
on 21 November 2017, Dr Don Russell (Chief Executive - Department of the Premier and Cabinet)
clearly imposed several conditions on Neoen as prerequisites to maintaining Crown Sponsorship;

including meeting the new lodgement deadline:

“With a three month extension, a development application under this Crown sponsorship
variation must now be lodged with the State Planning Commission on or prior to 31 March 2018.
If this is not achieved by that time, my support under Section 49(2)(c) of the Development Act
1993 for Neoen's Crystal Brook Energy Park will lapse.”




Formal lodgement of the Neoen Development Application is confirmed as 5 April 2018. As such,
Crown support had lapsed by the lodgement date and the application must now be assessed as a

Category 3 Development with all stakeholder rights and protections.

2.  Incomplete and Inaccurate Environmental Noise Assessment

The observations and comments in this section of my representation are my personal opinion based
on over 30-years’ experience as a professional engineer with formal training and experience in
environmental noise monitoring and are based on a detailed analysis of the Neoen development
application, relevant legislation, acoustic theory, scientific research and a formal noise assessment
study (Appendix 2) that | commissioned through independent acousticians Noise Measurement

Services.

The following sections summarise some of the significant variances in the Sonus environmental
noise assessment report (S5089C6) contained within the Neoen development application. Unless
stated otherwise, references are to volume, PDF page number and section in the Neoen
development application. Each section also contains a summary of my justification for defining the
issues as a significant variance to the legislation, policies and guidelines. Where additional

explanation is available, or required, it is referenced or included in an appendix.
2.1 Noise Policy Scope

Neoen Ref: Vol.2, p177, Section 1

“This report assesses the environmental noise from the Project by predicting the noise levels at
beneficiaries and neighbours and comparing them with criteria provided by the Wind farms
environmental noise guidelines 2009, and the Environment Protection (Noise) Policy 2007 as

relevant.”

Variance: Schedule 1 of the Environmental Protection (Noise) Policy 2007 specifically excludes
noise below the human audible range (20Hz). Page 13 of the Noise Policy Guideline qualifies this

exclusion as follows:
"Noise outside of the human audible range

In extremely isolated situations, some noise sources may produce noise that is outside of the
human audible range, but can still unreasonably interfere with a person’s amenity. The
exclusion of this situation is to ensure that such an isolated event is assessed using a specific

procedure, rather than the Noise Policy.”

The Noise Policy only gives ‘effect’ to the assessment of audible noise (>20Hz). As required by the

Policy, no ‘specific procedure’ has been applied to assess noise below the human audible range.




As Neoen and Sonus have not considered inaudible noise at all, their environmental noise
assessment is incomplete. Noncompliance with mandatory provisions of the Policy constitute an
offence under Section 34 of the EPA Act 1993.

Recommended Action: Additional analysis is required to assess the environmental impact of low

frequency noise.

2.2 Development Area Zoning

Neoen Ref: Vol.1, p43, Section 4.2

“The portion of the site covered by the Port Pirie Development Plan is within the ‘Primary
Production Zone’. The boundary of the Primary Production Zone follows the alignment of the

gas pipeline which means that the whole of the project is location with in this zone.”
Neoen Ref: Vol.2, p178, Section 3

"The project site is proposed to be located on land which spans Primary Production and Rural

Landscape Protection Zones within the Port Pirie Regional Council Development Plan.”

Ref: Clause 4, p23 of the Guidelines for use of the Environmental Protection (Noise) Policy provides

a definition of a ‘Special Industry’

"~ premises used for the purpose of providing water, sewage treatment, electricity, gas, power

or other similar and broad public infrastructure on a large scale”

Variance: WTG CB18 is within the Rural Landscape Protection (Ranges) Zone of the Port Pirie
Regional Council and the Ranges Zone of the Statewide Windfarms Development Plan Amendment.
Wind turbines are defined as a ‘Special Industry’ in the guideline to the Noise Policy and are a non-
complying development in these areas. The Zone boundary follows the Morgan-Whyalla water

pipeline not the gas pipeline as claimed in the Sonus report.

In addition, the location of CB18 requires high voltage underground cabling and other services to
cross the SA Water pipeline easement in two locations, restricting pipeline access and increasing

risk. No evidence of consultation with SA Water is provide.

Recommended Action: Deny approval of this development application or require Neoen to remove

CB18 from the Landscape Protected (Ranges) Zone.

Further Reference: Ref. 3, p314 of 395




2.3 Development Plan Compliance and General Environmental Duty

Neoen Ref: Vol.2, p180, Section 4.2

“Compliance with the contemporary 2009 Guidelines is considered to satisfy the relevant

provisions of the Development Plan that relate to wind farm noise.”

Variance: Noise below the human audible range (<20Hz) is specifically excluded from the scope of
the Noise Policy and the Windfarm Guidelines. The wind turbine sound power spectrum includes
significant energy in the inaudible 16Hz band. As such, compliance with the 2009 Guidelines does
not fully discharge the general environmental duty for assessing noise. The noise assessment is

incomplete and therefore fails to satisfy the provisions of the Development Plan.

As mentioned in Section 2.1 above, Neoen have not fully discharged their ‘General Environmental

Duty’ as required under Section 25 of the Environmental Protection Act 1993.

Recommended Action: Additional analysis is required to assess the environmental impact of low

frequency noise.

Additional References: Ref. 6 & 7

2.4 Noise Characteristics and Noise Source Penalties

Neoen Ref: Vol.2, p182, Section 7.1

“...when measuring or predicting noise levels for comparison with the goal noise levels of the
Policy, adjustments are made for any dominant characteristic of tone, low frequency, modulation
or impulsiveness. A 5dB(A) penally is added if one characteristic is present, 8 dB(A) is added

for two characteristics and 10 dB(A) is added for three or four characteristics.”
Neoen Ref: Vol.2, p185, Section 7.3

“Some of the equipment proposed for the Project will have audible tonality in close proximity,
although the potential for it to be a dominant characteristic at the residences is diminished by

the masking effect of....”
Variance: Section 14(3) of the Environment Protection (Noise) Policy 2007 states:

“If the noise from the noise source contains characteristics, the source noise level (continuous)

must be further adjusted...”

Sonus have made no adjustments to source noise power levels to account for noise characteristics.
They have dismissed the impact of noise characteristics without evidence or analysis, despite having
submitted a detailed report on amplitude modulation to the Clean Energy Council in 2010 (Appendix
7).




Sonus have discounted at least one noise characteristics (tonality) as a result of an incorrect
interpretation of the Noise Policy. No assessment of the other noise characteristics is presented,

even though most of the equipment sound spectra clearly show significant low frequency noise.

Based on research and the limited ‘indicative’ equipment noise data provided in the Neoen
development application, it is highly likely that there will be three noise characteristics associated

with the proposed equipment.

Applying a 5dB(A) penalty for just one noise characteristic will result in predicted noise levels at H17
exceeding Policy limits. Applying the full 10dB(A) adjustment for three noise characteristics will

result in predicted noise levels at several residences exceeding Policy limits.

Noncompliance with mandatory provisions of the Noise Policy constitute an offence under Section
34 of the EPA Act 1993.

Recommended Action: Noise characteristics must be reassessed against the actual requirements

of the Noise Policy and be based on verifiable scientific data.
Additional References:

Appendix 1 — Noise Characteristics
Appendix 2 — Crystal Brook Wind Farm Noise Impact Assessment Commentary

Appendix 7 - Wind Farm Technical Paper — Environmental Noise — Sonus 2010

2.5 Instrumentation

Ref: Wind farms environmental noise guideline 2007 - Section 3.1

“The lower limit of the instrument measurement range must be chosen to provide accurate

measurements which might be limited by the noise floor of the data acquisition device.”
Neoen Ref: Vol.2, p186, Section 8.1

“The background noise was measured using Rion “NL-21” (Type 2) sound level meters, all of

which have a noise floor less than 20dB(A).”

Ref: Sonus environmental noise assessment report - Appendix C: Background Noise Regression

Curves — see Figure 2.
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Figure 2 — Background Noise Regression Curve

Variance: The sharp cut-off of noise below 20 dB(A) suggests that the actual noise level is below
the ‘noise floor’, or minimum detection limit of the sound level meter (SLM) used for the background

noise measurement.

As stated in the Sonus report, the SLM used for the background noise measurement is a Rion NL-
21. This is a low quality, class 2 instrument with a stated noise floor of just under 20 dB(A). No

specific data on the actual instrument noise floor, accuracy or calibration is provided.

This means that any actual noise below 20 dB(A) will be masked by the internal interference within
the SLM. As a result, a true indication of the background noise level cannot be achieved and the

quoted results will considerably overstate the actual background noise level.

In addition, Sonus have combined both day and night-time background noise results in the one
graph. The policy has different noise limits for both. Combining day and night time levels has the
effect of understating the actual day-time noise levels and overstating the night-time noise levels.

The night-time noise levels are what cause most annoyance.

Neoen have provided no data on the SODAR unit apparently used to measure wind speeds at

equivalent turbine heights. Given the poor correlation presented, this is a likely source of error.

As required by the Noise Policy, the instrumentation used must accurately record and analyse the

complete range of noise present in the environment.

Recommended Action: Neoen must be directed to conduct new background noise monitoring with

a more accurate instrument that has a noise floor below the actual noise levels at each location.

Additional References: Appendix 3 — Background Noise




2.6 Background Noise Results

Neoen Ref: Vol.2, p186, Section 8.1

“The background noise was measured using Rion “NL-21” (Type 2) sound level meters, all of
which have a noise floor less than 20dB(A).”

Neoen Ref: Vol.2, p199, Appendix C - The appendix contains background noise regression curves

for the five locations — see Figure 2 above.
Ref: Section 3 of the Wind farms environmental noise guidelines 2009

“Background noise is measured at relevant receiver locations at continuous 10-minute intervals
and particularly over the range of wind speeds at which the WTGs operate. The data must

adequately represent conditions at the site and cover approximately 2,000 intervals.”

“This graph is then used in conjunction with the predicted noise levels to assess whether the

wind farm will meet the criteria of these guidelines.”

Variation: The R? values for the five correlation curves presented as background noise are all in
the range 0.1% to 14.9%. This indicates a very poor correlation between noise levels and wind
speed. The guidelines include a ‘typical’ correlation graph for comparison; it has an R? value of
73.8%. This would be the minimum level of correlation required to provide a good degree of

confidence in the results.

The R? values achieved for the background noise correlation curves indicate that the expected

relationship between noise levels and wind speed has not been established as required.

There are many potential sources of error (Appendix 3) that could explain the poor correlation, yet
Sonus has not identified the poor correlation and has not provided any reasons for the poor result.
From a technical point of view, these correlation curves fail to deliver any relevant or useful

information.

Recommended Action: Neoen must be directed to conduct new background noise monitoring with
a more accurate instrument and a more effective methodology that results an acceptable correlation

between background noise and wind speed.

Additional References: Appendix 3 — Background Noise

2.7 Background Noise Monitoring Locations

Neoen Ref: Vol.2, p186, Section 8.1
“The background noise monitoring was conducted in accordance with the 2009 Guidelines.”
“The monitoring locations are summarised in Table 6.”

Neoen Ref: Vol.2, p190, Section 8.5




*The maximum noise levels from the wind farm are compared with the corresponding noise

criterion at each residence in Table 10.”

Variance: Section 12 of the Environmental Protection (Noise) Policy 2007 defines noise affected

premises and measurement places as follows:

”(1) For the purposes of this policy, measurements to determine the compliance with this policy
of noise from a noise source are to be taken in relation to premises at which the noise is audible

(noise-affected premises)...

(2) The measurement of a source noise level (continuous) and, subject to clause 15, an ambient

noise level (continuous) or background noise level must be taken...”

The predicted noise will be audible at most of the residences in Table 10 of the Sonus report. Of
the 80 residences in Table 10 where the WTG noise is likely to be audible, background noise
measurements were only taken at 5 locations (6%) and 2 of those were at beneficiary residences.
In addition, only 1 location is downwind of the dominant southerly wind direction, and this is a

beneficiary property over 2km away.

A notable absence from the list of residences were the 3 closest uninvolved residences (H17, H24
and H51). All residences formally requested background noise measurements, but Neoen denied

their requests.

Neoen are fully aware of the fact that without complete background noise levels at each impacted
residence, it will be impossible to later prove the impact of the WTGs on their soundscape. Once
operational, Neoen is unlikely to agree to turning off all WTGs to allow additional background noise

monitoring. If the measurements are not done now, they never will be.

Recommended Action: Once the problems with the background measurement methodology are
corrected, Neoen must be directed to conduct background noise measurements at all residences

where the WTG noise is likely to be audible.

In the unlikely event that this development application is approved, achievement of complete and
independently verified background noise measurements should be a prerequisite condition to

starting construction.

Additional References: Appendix 3 — Background Noise

2.8 Sound Power Data

Ref: Section 3.3 of the wind farms environmental noise guidelines 2009 requires the developer to

provide sound power data for the proposed WTG for the wind farm.

”Sound power level data at wind speeds from cut-in speed to the speed at rated power and each
integer speed in between as determined in accordance with the International Electrotechnical
Standard IEC 61400-11.” ‘
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Ref: Section 3.4 of the wind farms environmental noise guideline:

“The predicted noise level should be overlaid on such a graph to determine compliance with the

criteria.”

Variance: Sonus have only provided sound power data for one set of undefined conditions. The
test conditions and compliance certificates are not provided. In addition, the predicted noise levels

are not overlaid on the regression graphs.

Without reliable WTG noise data at each increment of wind speed, it is impossible to overlay the
predicted noise levels on the background noise regression graphs. Therefore, a true indication of

the impact of the development is not possible.

Neoen’s spacing of the WTGs is much closer than manufacturers recommendation (3x vs 10x rotor
dia.). As a result, it is highly likely that published sound power data will be exceeded under
operational conditions. It is also highly likely, given the WTG spacing, that no manufacturer will

warrant achievement of their published sound power levels.

Recommended Action: Neoen must provide incremental sound power data and once the identified
problems with the regression graphs and prediction model are corrected, the noise predictions

should be overlaid on the background noise regression graphs.
Additional References:

Appendix 1 - Noise Characteristics
Appendix 2 - Crystal Brook Wind Farm Noise Impact Assessment Commentary
Appendix 4 - WTG Sound Power Data

Appendix 2 contains independent commentary on the environmental noise assessment of the
proposed wind farm. Plate 5 below is a representation of the likely noise profile from the WTGs. It
is clear that there are many residents (Yellow dots) that will be significantly impacted by this
development. It is also clear that most of the town of Crystal Brook will also be significantly impacted
by the development. This impact is likely to include adverse health effects, nuisance and loss of

visual amenity.
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Figure 2 - Calculations with Port Pirie wind rose data, turbines at 110 dB(A) sound power level

There are many other obvious variances within the Neoen development application and the Sonus
report. Unfortunately, | do not have the time to highlight them all. However, it is clear that their work
is both inaccurate and incomplete and it clearly fails to meet the requirements of the Environment
Protection (Noise) Policy 2007 or the Environment Protection Act 1993; therefore, also failing to meet

development planning approval requirements.

In my opinion, their work as grossly inadequate and they have not provided adequate verifiable
evidence to prove that this development will not result in serious environmental harm. Given recent
research evidence regarding the human health impacts from wind turbines, such proof was never

possible.

Neoen and Sonus should be referred to the EPA and a truly independent assessment of their
submission to determine whether they have in fact committed a breach under Section 34 of the

Environment Protection Act 1993.
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3.  Adverse Health Impacts

Throughout their community consultation and within their development application (Ref.5, p85 of

140), Neoen make the following claim:

“Regarding infrasound, there is no scientific data fo suggest that the levels of low frequency noise
emitted by wind turbines make humans sick. Research to date has not shown any negative

health effects at the noise levels produced by operational wind turbines.”
This statement is absolutely false and misleading!

Beetaloo Valley residents asked several specific questions of Neoen at a public meeting on 9
February 2017; including a question regarding WTG noise impacts on human health. The Neoen
response to those questions is included in Appendix 5. Neoen’s specific response to the question

of human health effects stated:

“A thorough review of research literature conducted by Australia’s National Health and Medical
Research Council (accessible at https://www.nhmrc.gov.au/quidelines-publications/eh57) has
concluded that there is no published evidence to link wind turbines with adverse health effects.
Other studies by leading health and research organisations, including the World Health
Organisation and the UK Health Protection Agency, support this conclusion (accessible at
https:.//www.gov.uk/government/uploads/system/uploads/attachment_data/file/335014/RCE-
14_for_web_with_security.pdf;

http:.//www.euro.who.int/ _data/assets/pdf_file/0017/43316/E92845.pdf?ua=1).”

The NHMRC did no research, only a literature search and their actual quote states:
“..there is currently no consistent evidence.......

There is a significant difference in these two statements. The NHMRC defined ‘consistent’ as meeting
their rigorous research quality criteria. As with many new learnings, the absence of evidence is not
evidence of absence! We must also remember that the NHMRC report was based on research that, in
many instances, is now more than 25 years old.

In fact, the NHMRC indicated that there is sufficient prima facie evidence to suggest a possible link
between wind farms and human health.

“Given these reported experiences and the limited reliable evidence, NHMRC considers that further,
higher quality, research is warranted.”

The UK Health Protection Agency report (RCE-14) referenced by Neoen was published in 2010, is also
out of date and uses similar language to the NMHRC report:

“There is no consistent evidence of any physiological or behavioural effect of acute exposure to
infrasound in humans. There is, however, little good quality research and interpretation is
complicated because low frequency noise often includes audible as well as infrasonic frequencies.
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At high levels of infrasound, aural pain and eardrum rupture can occur. There have been few

7

studies on longer-term effects of infrasound in humans......

The WHO has recognised the growing body of research over the last few years and is currently updating
its environmental noise guidelines. Indications are that the updated guideline will include infrasound,
low frequency noise and vibration. An excerpt from a WHO media release follows:

“The European office of the World Health Organisation (WHO) is in the process of developing
Environmental Noise Guidelines for the European Region as a regional update to the WHO
Community Noise Guidelines.

The new Guidelines will be based upon a review of evidence of the health effects of environmental
noise in the light of significant research carried out in the last few years.

For the first time the panel is investigating adverse health issues in local residents following the
construction of wind turbines, the health benefits of noise mitigation and possible government

intervention to decrease noise levels.

It will look at adverse affects such as: sleep disturbance, annoyance, cognitive impairment, mental
health and wellbeing, cardiovascular diseases, hearing impairment and tinnitus and adverse birth

outcomes.”

There are several thousand research papers and complaints from impacted residents to support the
assertion of human health effects from wind turbines, and to date there has not been even one paper
that proves the absence of any impact. All the reports and statements from the NHMRC, UK Health
Protection Agency and WHO reference a significant volume of research that has established a human

health effect from wind turbines.

Neoen has consistently and knowingly mis-quoted and mis-represented scientific reports to further

their own interests. Section 136.1 of the Criminal Code Act 1995 (Australia) states:

“A person is guilty of an offence if:
(a) the person makes a statement (whether orally, in a document or in any other way); and
(b) the person does so knowing that the statement:
(i) is false or misleading; or

(i) omits any matter or thing without which the statement is misleading

Whether there is evidence that wind farm emissions cause or are associated with diseases, and,
whether there is a plausible basis for thinking that wind farm emissions could lead to disease has

recently been considered in the case: Waubra Foundation and Commissioner of Australian Charities
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and Not-for-profits Commission [2017] AATA 2424 (4 December 2017). The Tribunal consisted of the

Honourable Justice White, Deputy President and Deputy President K Bean.

The official link to the AAT decision on the Austlii website is: http://www.austlii.edu.au/cgi-

bin/viewdoc/au/cases/cth/AATA/2017/2424.html

The section of the judgment dealing with wind turbine noise being a pathway to disease are

summarised in the following excerpts from pages 141 to 148 of the AAT decision:

“468. The propositions which we understand have unanimous support from the relevant experts or

are not contested include the following:

e Wind turbines emit sound, some of which is audible, and some of which is inaudible
(infrasound);

e There are numerous recorded instances of WTN exceeding 40 dB(A) (which is a recognised
threshold for annoyance/sleep disturbance);

e There are also recorded instances of substantial increases in sound at particular frequencies
when particular wind farms are operating compared with those at times when they are shut
down;

e [f it is present at high enough levels, low frequency sound and even infrasound may be
audible;

e WTN is complex, highly variable and has unique characteristics;

e The amount and type of sound emitted by a wind farm at a given time and in a given
location is influenced by many variables including topography, temperature, wind speed,
the type of wind turbines, the extent to which they are maintained, the number of turbines,
and their mode of operation;

e Wind farms potentially operate 24 hours a day, seven days a week;

e There are numerous examples of WTN giving rise to complaints of annoyance from nearby

residents, both in Australia and overseas.

469. The propositions which are supported by the preponderance of relevant expert opinion, and

which we accept on that basis, include the following:

e A significant proportion of the sound emitted by wind turbines is in the lower frequency

range, i.e. below 20 Hz;
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470.

The dB(A) weighting system is not designed to measure that sound, and is not an
appropriate way of measuring it;

The most accurate way of determining the level and type of sound present at a particular
location is to measure the sound at that location;

The best way of accurately measuring WTN at a particular location is through ‘raw’
unweighted measurements which are not averaged across time and are then subjected to
detailed “narrow-band” analysis;

When it is present, due to its particular characteristics, low frequency noise and infrasound
can be greater indoors than outdoors at the same location, and can cause a building to
vibrate, resulting in resonance;

Humans are more sensitive to low frequency sound, and it can therefore cause greater
annoyance than higher frequency sound;

Even if it is not audible, low frequency noise and infrasound may have other effects on the
human body, which are not mediated by hearing but also not fully understood. Those effects
may include motion-sickness-like symptoms, vertigo, and tinnitus-like symptoms. However,
the material before us does not include any study which has explored a possible connection

between such symptoms and wind turbine emissions in a particular population.

We consider that the evidence justifies the following conclusions:

The proposition that sound emissions from wind farms directly cause any adverse health
effects which could be regarded as a “disease” for the purposes of the ACNC Act is not
established;

Nor, on the current evidence, is there any plausible basis for concluding that wind farm
emissions may directly cause any disease;

However, noise annoyance is a plausible pathway to disease;

There is an established association between WTN annoyance and adverse health effects
(eg. this was established by the Health Canada study);

There is an established association between noise annoyance and some diseases, including
hypertension and cardiovascular disease, possibly mediated in part by disturbed sleep
and/or psychological stress/distress;

There are as yet no comprehensive studies which have combined objective health
measurements with actual sound measurements in order to determine for a given
population the relationships between the sound emissions of wind turbines, annoyance, and

adverse health outcomes. Indeed there is as yet no study which has given rise to a soundly
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based understanding of the degree to which particular types or levels of wind turbine
emissions give rise to annoyance, or what levels or types of emissions are associated with
what level of annoyance in the population. Because it relied on calculated rather than actual
sound measurements, and was limited to the A and C-weighted systems, the Health Canada

study did not do this.

473. The applicant submitted that the evidence in the hearing provided plausible and credible
evidence of the kind required. Counsel referred in particular to the effect of noise on sleep and, in
particular, in disturbing sleep. It was not contentious that impaired sleep, if sufficiently serious,
may result in a number of ailments and diseases. Professor Wittert said that “depression and sleep
disturbance are, respectively, the first and third most common psychological reasons for patient
encounters in general practice”. The professor went on to say that insomnia doubles the risk of
future development of depression and that insomnia symptoms together with shortened sleep are
associated with hypertension. Professor Wittert also said that a person suffering from restricted
sleep is exposed to an increased risk of elevated blood sugar levels and endocrine disorders such as
diabetes, symptomatic ischaemic heart disease, hypertension, obesity, insomnia and anxiety

related illnesses.

476. As our earlier findings have indicated, some wind farms generate sound which is capable of
causing, and does cause, annoyance. We are further satisfied that annoyance of the kind which is
generated (often associated with psychological distress and sleep disturbance), is a recognised
pathway to a range of adverse health outcomes, including hypertension and cardiovascular

disease.

481. It follows in our view that the applicant has established that there is a plausible basis for
thinking that wind turbine sound (mediated by annoyance) may lead to adverse health outcomes,
such as to warrant further investigation. It is unnecessary for us to draw conclusions as to the
precise nature of the annoyance which is caused, and whether annoyance may be caused by sound
which is not audible (infrasound). That is something which we expect will be the subject of further
study and investigation. For our purposes, it is sufficient that annoyance is produced, and it appears
that it may be associated with adverse health outcomes. An identification of the causes of that
annoyance may allow it to be reduced or mitigated and adverse health outcomes to be reduced or

avoided.
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482. We regard it as particularly significant that the NHMRC has considered that, despite the
absence of direct evidence that exposure to wind farm noise affects physical or mental health, and
the poor quality direct evidence that wind farm noise is associated with annoyance or sleep
disturbance, it is appropriate to provide funding to the extent of $3.3 million for an evaluation of
the “sleep and physiological disturbance characteristics of wind farm noise compared to trajfic
noise” and for an investigation of whether “exposure to infrasound causes health problems”. Given
this degree of recognition by the NHMRC, we do not consider that it should be held that the
associations which are the subject of the applicant’s activities do not have plausibility or credibility,

although not as yet positively established.

485. Given our finding that there is a plausible basis for considering that wind farm sound emissions
may have an adverse effect on human health, we accept that conducting, supporting and
advocating for further research or engaging in awareness raising activities could be properly
characterised as activities promoting the prevention or control of diseases (in the sense of that

term explained earlier).”

Until now, the only piece of the puzzle preventing researchers from completely quantifying the human
health effects was identifying the impact mechanism. As a result of research during, and following, the
Cape Bridgewater study, the mechanisms for human health impact have now been identified, proven
and published'. Wind farm proponents, medical societies, acoustical societies and Government

agencies are all aware of the facts. All we need now is for regulators to act.

4. General Environmental Duty, Code of Ethics and Potential Fraud

There are thousands of wind turbines impacting hundreds of communities in Australia and overseas
and there are no ‘good news’ stories from any of them. Australians are being harmed physically,

psychologically and financially by wind farm proponents; all with the blessing of Government.

In addition to the empirical evidence reported by the many impacted residents, there is also a
growing body of peer-reviewed research evidence verifying the negative impacts of wind turbines on
individuals. Neoen and other wind industry proponents have known of the negative health impacts

of low frequency noise for decades.

Like the tobacco industry before it, the wind industry has spent decades vehemently denying known
harmful consequences associated with its product, while promoting its fraudulent feel-good image.
Dismissing or denying the serious health impacts of industrial-scale wind turbines is wishful thinking,

akin to insisting that tobacco is harmless because we enjoy it.
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Infrasound (inaudible) and low-frequency (audible) noise (also known as ILFN) produced by
industrial-scale wind turbine generators (WTGs) directly and predictably cause adverse human
health effects. The sonic radiation tends to be amplified within structures, and sensitivity to the

impact of the resonance increases with continuing exposure.

These facts have been known to the wind industry and the US Government since the 1980s when it
became a ‘hot topic’, with numerous studies presented and published by acousticians working under
grants from the Departments of Energy, Defence and NASA. The wind industry response? Deny
the science; insist that “what you can’t hear can’t hurt you”. Claim that “neighbours will get used to

it”. Not a surprising response given the millions of dollars at stake.

Since those early studies, the wind industry has done a magnificent job of influencing regulators and
having these critical aspects of WTG noise excluded from legislation, codes, standards and
guidelines. For example, current South Australia wind farms environmental noise guidelines only
require noise measurements to be taken outside dwellings and only in dB(A); a heavily filtered scale
that reflects the relative loudness as perceived by the human ear; while drastically reducing sound-
level readings in the lower frequencies that are known to cause human health problems. This is akin

to claiming that because we can'’t see infrared and ultra violet radiation, they won’t harm us.

From a distance, many view the massive turbines as majestic — as a clean, seemingly quiet and free
source of endless energy. However, to untold thousands of families clustered within 10 kilometres
of the pulsing machines, the WTGs bring a strangely debilitating illness — increasingly incapacitating

for some; yet scoffed at by wind proponents.

Common sense tells us that a 240m tall structure with 80m long blades sweeping an area 3 times
that of a football field and moving at over 300 kph at their tips will negatively impact quiet
neighbourhoods. But the extent and severity of the WTGs effect on body, mind and spirit comes as

a surprise to most people.
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The primary pathway of turbine assault on human health is no mystery. The Israeli army has used
low-frequency sound pulses as high-tech crowd control for years. People are made nauseous and
confused, with blurred vision, vertigo, headaches, tachycardia, heightened blood pressure, pain and
ringing in the ears, difficulties with memory and concentration, anxiety, depression, irritability, and

panic attacks.

This also describes the Wind Turbine Syndrome (WTS), a constellation of symptoms first given a
name by the brilliant young MD/PhD, Nina Pierpont. She followed her astute and compassionate
observations of turbine neighbours around the world with epidemiological research, using a robust
case-crossover statistical design: “subjects experienced symptoms that varied with proximity to the
turbines”. When the same subjects were placed at a greater distance from the turbines, their

symptoms abated; returning when they were bought back to the scene.

Michigan State University noise engineers explain that “/naudible components [ILFN] can induce
resonant vibration in liquids, gases and solids ... bodily tissues and cavities — potentially harmful to
humans”. A resident in the ground-breaking Steven Cooper lead Cape Bridgewater study described
how the resonance showed up in a glass of water on her kitchen table, and in the toilet bowl, and

how she felt it in her body.
Coopers key findings from the Cape Bridgewater study'® include the following:

e Noise measurements in dBA represent audible sound only; and do not include any
measurement of infrasound. However, by using sound meters that can measure infrasound
and recording the infrasound levels in narrow (one tenth of an octave) frequency bands it

was clear that infrasound was present in the three homes.

e Wind turbines emit a recognisable and repeatable sound signature (or profile), being the
relationship between power level in dB and frequency across the full frequency spectrum.
This signature, whilst it contains significant energy in the infrasound range, is in no way
comparable to other sources of infrasound such as waves on the beach, other fast rotating
machinery, refrigerators, trains, road traffic, etc. as claimed by wind industry “experts” and

sundry acolytes. The signature is now identified as dB(WTS).

e The intensity of the infrasound levels inside the houses varied between and within rooms
(probably due to resonance), but was often present at levels known to be dangerous to
humans and to trigger a flight response in the startle reflex centre of the brain. A potentially

causative energy problem is identified in each of the three houses.

o |t was determined from early testing that recording of impacts solely by the previously used
parameters of noise and vibration was not enough. A third impact being “sensation” needed

fo be added to cover, as it transpired, the reaction of the body to infrasound.
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Diaries™ used by the South Australian EPA at the Waterloo project, which did not include
sensation, were not competent to produce the necessary evidence. In my opinion, the EPA’s
conclusions in that study were wrong and therefore irrelevant. The form of the Cape

Bridgewater diaries must be the minimum standard for future investigations.

Since measurements in dB(A) and predictive noise models for turbines being expressed in
dB(A) exclude infrasound, it follows that dB(A) is useless as a proxy for predicting damage

on neighbours, or for setting standards to protect them from harm.

Even before Cooper’s investigation the noise standards were known to be useless. Responsible

authorities should have altered the standards to include sound as a whole and infrasound in

particular. Cooper’s work reinforces the need for urgent revision. These standards must never be

used again. They are both meaningless and dangerous.

Since the Cape Bridgewater study, Steven Cooper and others have continued this line of research

and in 2015 Cooper gave expert testimony® to the Select Committee on Wind Turbines. Cooper’s

submission included the following statements:

Infrasound has long been known to be dangerous and harmful to humans, especially with
chronic exposure. Infrasound persists for much greater distances than audible sound and,
unlike audible sound, penetrates virtually all building structures (including double glazing)

with ease; and often increases the impact by resonating with internal structures in the house.

Standards in Australia for wind turbine noise are set in audible decibels dB(A) outside
houses. The standards do not require infrasound (either within or without dwellings) to be
predicted and considered in planning submissions nor to be measured in the required

compliance testing for the planning permit noise conditions.

Wind turbines produce infrasound along with audible noise. The larger the turbine the larger
the proportion of infrasound. Most turbines are now larger than 4 MW, compared to 2 MW
at Cape Bridgewater where wind turbine infrasound has been identified at dangerous levels

inside homes.

Note: The WTGs proposed by Neoen are mare than double the size of the Cape Bridgewater

WTGs, yet there is no evidence presented by Neoen to prove they are safe.

Placing turbines closer together than the manufacturers’ recommended separation distances
of 10 x rotor diameter causes a higher proportion of the exiting turbulent wind from one
turbine to enter the next turbines. Turbines are designed to extract energy from wind in
streamline flow; dealing with incoming turbulent flow increases the percentage of infrasound

and places greater mechanical stress on the turbines.
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Note: The average spacing of the proposed Neoen WTGs is only just over 3 x rotor diameter.
Being so close together, many will undoubtedly be operating within the turbulent exhaust of other
turbines. This will clearly decrease turbine blade efficiency and significantly increase noise levels
above manufacturers published values; that are determined under streamlined air flow
conditions. It is unlikely that any WTG manufacturer will warrant published sound power levels

where turbine spacing is less that specified.

Sonus have conveniently omitted any reference to this and other impacts in their environmental
noise assessment prepared for the Neoen development application. This is despite the fact that

they reported on these very issues to the Clean Energy Council in 2010 (Appendix 7).

e By the use of different sound meters and by measuring sound in narrow (frequency) bands

it is quite possible to isolate and measure infrasound from wind turbines.

e Substantial numbers of residents living in once quiet environments and now living within
10km of turbines, have suffered, and are still suffering, severe impacts since the turbines
started operating. Many have left their homes to live in greatly diminished circumstances, as

their houses are no longer habitable or saleable. Some become unable to work or study.

Note: The town boundary of Crystal Brook is just over 2km from the closest WTG and the town
centre is only 4.5km away. The township of Gladstone is within 10km. Potentially thousands of

South Australian residents will be impacted by the harmful noise generated by these WTGs.

e Wind projects involve very large sums of money in construction, in revenues and in public
subsidies. It is not uncommon to find companies with large investments and large cash flows

going to great and even improper lengths to maintain their cash flows.

e The wind industry has never been asked to prove that their machines are safe. When queries
are raised about impacts on neighbours, the industry and its acolytes trigger the “Four Ds” of

denial, dissemble, delay and destroy (the messenger,).

As turbine size increases, the sickening ILFN emissions worsen. There is a lot of money riding on

keeping the science under the radar of public awareness, and regulations to a minimum.

When Denmark’s EPA proposed tightening turbine noise regulations to protect turbine neighbours
from increasing ILFN (May 2011), the Vestas CEO wrote to the DEPA Minister, asserting:

“It simply isn’t technically possible to curtail the ILFN output”, and “Increased distance
requirements [setbacks from residences] cannot be met whilst maintaining a satisfactory

business outcome for the investor”.

DEPA folded, turning instead to looser standards that were “likely to be copied by other countries”.
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Australia is not immune to the corruption. In his renewable energy speech to the Senate on 15
September 2015, Senator John Madigan spoke of corruption and fraud within the acoustics industry
where reports to compliance regulators are being falsified to maintain ‘licence to operate’. Senator

Madigan went on to summarise the impacts on residents:

“While ACCIONA and Pacific Hydro were busy breaching their permits to maximise their profits,
residents were and still are often exposed to horrendously excessive noise. Twenty or more of
these same people had sent affidavits to former health minister and current Victorian Premier
Daniel Andrews in June 2010. They reported severe sleep disturbances and a series of
unexplained adverse health effects that were not present before the wind farms started

operating. Local doctors and a sleep specialist confirmed concerns of a correlation.”

“The nocebo theory is obliterated by the fact that the noise measured at Waubra and Cape
Bridgewater exceeds World Health Organisation recommendations for sleep protection. Sleep
deprivation is an indisputable health effect. Even the NHMRC now admits there are probably

adverse health impacts for residents living within 1.5 kilometres of a wind turbine.”

Repetitive sleep disturbance and stress-related symptoms are the most common health complaints
of WTG neighbours. The audible sound constantly fluctuates, described as akin to low-flying jets or
the rumble of helicopters, “freakish, screeching sound sludge.” It is unnatural. People say the noise

gets into your head, and you can’t get it out.
Advising the Falmouth, MA Board of Health, Dr. William Hallstein wrote:

“All varieties of illnesses are destabilised, secondary to inadequate sleep: diabetic blood sugars,
cardiac rhythms, migraines, tissue healing. Psychiatric problems intensify ... all in the ‘normal’

brain. Errors in judgment and accident rates increase”.

As with seasickness, not everyone is similarly affected. But for many, the experience becomes
literally intolerable. Devastated families and individuals around the world, having lost their health,
jobs or farms, return their keys to the bank, sell their homes at fire-sale prices, or simply pack up

and flee. Some never recover their health.

The continuing expansion of Big Wind is a tale of money and power shunting aside integrity and
compassion, abetted by a disinterested news media, leading to an un-informed public, further

betrayed by “human rights advocates” loathe to break ranks from popular positions.

The myth that “saving the world” requires tolerating the costs of Big Wind could not be further from
the truth. Responsible stewardship demands critical thinking, common sense and grade school

science, not just following Big Wind’s Pied Piper and supposedly good intentions.
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In fact, allowing wind into the energy mix squanders our non-renewable environment and taxpayer

billions that are greatly needed elsewhere, wasting them on the most idiotic of engineering conceits.

Reliance on wind actually increases emissions and fossil fuel use overall, due to inefficiencies
introduced into the system. Big Wind eliminates none of the need for conventional capacity, but
rather consumes vast quantities of additional fuel and raw materials, while spewing emissions during
the manufacture, transportation, construction and maintenance of the enormous redundant turbines

and their uniquely demanding infrastructure.

The Wind Game is nothing but an obscenely costly, mostly useless energy redundancy scheme. It
funnels unimaginable profits from our taxpayer and rate-payer pockets to its inner circle, while
knowingly ignoring its victims’ desperate pleas for relief — and indeed, ridiculing them and trying to

bury the growing body of evidence proving harm to their health and wellbeing.

We've witnessed three decades of this callous, mercenary assault, this arrogant denial of what is
known to be true, this untold suffering of thousands of innocent victims around the world. It's time

to bring in the human rights and social justice referees — and call ‘game over'.

5. Bushfire Risk

Developers often claim that their technology is safe, and whenever there has been a wind turbine
fire, or other form of serious accident, the developer is often quick to state that this is a rare
occurrence. Yet you only have to look at insurers reports to get a better understanding of accident
rates and insurance claims made by wind energy developers to get a truer account of the health and
safety aspect of turbines. In addition, the internet is teaming with examples™ of WTGs engulfed in

flames and throwing burning debris into the surrounding countryside.

According to the IMIA Insurance of Wind Turbines report, a report that was compiled based on 15
years of the Wind Energy industry in Danish markets; Mechanical faults (blade failure and other
faults) accounted for 40% of claims, Lightning accounted for 20% of claims, Fire accounted for 7%
of claims, Storm accounted for 4% of claims, Liability for 0.5% of claims, and Others (LOP, short

circuit, etc.) accounted for 28.5% of claims.

On 11 December 2011 the Daily Telegraph reported that RenewableUK confirmed that there had

been 1,500 wind turbine accidents and incidents in the UK alone in the past 5 years.

Caithness Wind Farms have compiled a detailed report on wind farm accidents throughout the UK
and Internationally, by sourcing news articles, accident reports and insurance documents. They state
that:
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“Fire is the second most common accident cause in incidents found. Fire can arise from a
number of sources — and some turbine types seem more prone to fire than others. A total of

185 fire incidents were found.”

The biggest problem with wind turbine fires is that, because of the turbine height, the fire brigade
can do little but watch it burn itself out. While this may be acceptable in reasonably still conditions,
in a storm it means burning debris being scattered over a wide area, with obvious consequences.
In dry weather there is obviously a wider-area fire risk, especially for those constructed in or close

to forest areas and/or close to housing or work places.

There have been three wind turbine fires reported in South Australia — Lake Bonney (2006),
Cathedral Rocks (2009) and Starfish Hill (2010). Scottish Engineers have reported that the actual
number of fires may be up to 10 times the number reported by wind farm operators. The proposed
Neoen wind turbines will be located in medium and high-risk bushfire areas. Globally, turbine nacelle

fires are quite common, despite the false and misleading claims by Neoen.

In February 2017, Neoen was asked specific questions (Appendices 5 & 6) regarding increased fire
risks and firefighting limitations created by operational WTGs. Excerpts from the Neoen

development applications include:

“It is not anticipated that the Crystal Brook Energy Park will increase the risk of bushfires in the

area.”

“Wind farms are not considered to pose any special hazards when it comes to fighting fires from
the air. Pilots view turbines as no different to other tall structures and hazards such as power

lines, transmission towers, radio masts, mountains and valleys.”

“Wind farms are just another piece of infrastructure in the environment that needs to be

managed on a risk basis when fighting fires *

The link provided by Neoen to the CFS document on aerial firefighting limitations actually states the

following:

“Vertical obstructions such as power lines, weather masts, radio and television transmission
towers, tall trees and wind turbines close to a fire area may limit aerial firefighting operations.
Where obstructions do exist, a dynamic risk assessment is undertaken by the pilot in command
prior to aircraft being committed. In some circumstances aircraft will not be utilised because

risks caused by vertical obstructions exceed safe operating conditions.”

The aviation report generated by Hart Aviation for the Berrimal Wind Farm makes the following

recommendations:
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“Helicopter or fixed wing aircraft operations within the confines of any wind farm and below the

top of the wind turbines are potentially hazardous and not recommended.”

Aerial firefighters may treat wind turbines as they would any other tall structure; however, the size
and density of this proposed development will have a significant impact on aerial access in the

proximity of wind turbines. The proposed WTGs will be the tallest structures in South Australia.

Neoen’s claim that this development will not increase risk is ludicrous and yet another example of
their false and misleading statements. Introducing 26 x 4.8MW electrical generators, 240m high with
80m long blades rotating at over 300 kph will definitely increase the risk of fire and the risk to

firefighters and the community.

The literature contains many examples of fires being initiated by turbine failures. Turbines contain
significant volumes of highly flammable materials (Oils, GRP, etc.). As a result, turbines and the
associated maintenance actions will introduce a significant additional fire risk to high and medium
bushfire risk zones within the proposed development area. Neoen has failed to provide specific
details on fire prevention and control measures to be installed in the WTGs and other facilities within

these zones.

The CFS can't fight these fires and need to stand back beyond 1 kilometre and watch them burn
because of flying debris. In addition, aerial firefighting in the vicinity of wind turbines is seriously

restricted due to their height, air turbulence and aircraft instrument interference.

The proposed WTGs are essentially unmanned and even a small fire could quickly grow and involve

a significant area before first respondents arrived. Do we really want to relive the 2014 Bangor fires?

6. Community Engagement

Neoen have dedicated many pages of their development application to lengthy explanations of their
community consultation process. Whilst Neoen did undertake some community consultation, the

reality is that it lacked integrity.

As an example, | was part of a group of concerned residents that met with Neoen executives on 9
February 2017. As an action from that meeting, Neoen committed to take on notice a number of
questions and formally respond within a ‘couple of weeks’. Neoen’s response (Appendix 5) was
received at the end of March 2017.

The response failed to answer a number of key questions and contained many obvious errors. To
seek further clarification on Neoen’s responses, a subsequent letter was sent to Neoen on 19 April

2017 (Appendix 6). The letter contained comments on Neoen’s response to the February questions
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and some additional questions. To date, despite many phone calls, emails and broken promises by

Neoen, we are yet to receive a response.

Interestingly, many of the errors contained in the initial Neoen response have been duplicated in
their development application. In my opinion, Neoen has not made a genuine attempt to consult and
consider community concerns and has just put on a show so they could ‘tick the box’. They have
been quite arrogant in their approach to the community; with one Neoen executive actually
acknowledging in a public meeting that they will emit wind turbine noise that could be harmful to

neighbouring residents, but that was an acceptable price to pay for a successful project.

As people in the community have become more aware of the WTG issues and their concerns about
the impacts have grown, many have approached Neoen with requests for background noise
monitoring at their homes. Whilst most will be impacted by the turbines, Neoen continues to refuse

their requests. Not exactly living the values of good corporate social responsibility!

7. Conclusion

| will refrain from commenting on Neoen’s motives or duplicity in presenting so many false and
misleading statements, errors and omissions in their development application; instead, | will leave it
to the State Commission Assessment Panel to make those determinations. Regardless of the
reasons, it is clear that Neoen's development application fails to present a complete and factual

representation of the likely development impacts.

As such, Neoen has failed to discharge its ‘General Environmental Duty’ under Section 25 of the
EPA Act 1993. Also, by not complying with all the requirements of the Environmental Protection
(Noise) Policy 2007, Neoen and Sonus have intentionally or recklessly contravened mandatory
provisions of the Environment Protection (Noise) Policy 2007 and have potentially committed an
offence under Section 34 of the EPA Act 1993.

Even though recent research (<10 years old) has not yet flowed through into legislation, policy,
standards, codes of practice and guidelines, the evidence of serious environmental harm from WTGs
is irrefutable and in the public domain. | trust that, as accountable members of the State Commission
Assessment Panel, you will have the foresight and courage to ‘act in the public interests’ by adopting
a precautionary approach to these issues and recommending to the Minister that he should decline

or defer approval of this development application until:

1. Neoen corrects the errors and omissions in their development application, and
Neoen reapply for Crown Sponsorship or resubmit as a Category 3 development, and
A proper assessment of the recent research findings can be undertaken by the EPA, NHMRC

and other Agencies and more robust protection measures can be enacted in legislation.
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Given the current body of knowledge, to proceed with this development, knowing it will create

‘serious environmental harm’, would be unethical.

The anecdotal evidence is overwhelming, the formal research evidence is irrefutable and in five
years' time the cover-up of the deliberate harm to people will be public knowledge. What will this

Panel be remembered for?

Given the number of concerned residents likely to make a personal representation to the State
Commission Assessment Panel, | would request that hearings be held at an appropriate venue in
Crystal Brook. This would also give panel members the opportunity to personally gauge the impact

of the proposed development on the community.

Yours Sincerely

~CPortarasn

lan Peterson
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Appendix 1 — Noise Characteristics

A noise characteristic is defined in the Environmental Protection (Noise) Policy 2007 (the Policy) as a
tonal, impulsive, low frequency or modulating characteristic of the noise. The presence of a
characteristic attracts a penalty under Clause 14(3). A penalty is applied because impulsive, low
frequency, modulating or tonal dominated noise is more annoying than a constant, broad and steady

noise.
Clause 14(3) of the policy defines the penalties as follows:

(3) If the noise from the noise source contains characteristics, the source noise level (continuous)
must be further adjusted in the following way (except for the purposes of comparison with the

background noise level plus 5 dB(A)):

(a) if the noise from the noise source contains 1 characteristic, 5 dB(A) must be added fo

the source noise level (continuous);

(b) if the noise from the noise source contains 2 characteristics, 8 dB(A) must be added to

the source noise level (continuous),

(c) if the noise from the noise source contains 3 or 4 characteristics, 10 dB(A) must be

added to the source noise level (continuous).

Noise characteristics generally associated with WTG include tonality, low frequency and amplitude

modulation. It is incumbent of the developer to prove that these characteristics will not be present.

The following sections define each of the noise characteristics and present evidence of their likely

presence in the Neoen energy park development.

Amplitude Modulation

The sound level from rotating turbine blades is not completely steady, but is modulated (fluctuates) in
a cycle of increased and then reduced level, sometimes called blade swish. Depending on the speed
of the rotational speed and number of blades, this modulating noise typically occurrs at a frequency of
around 1Hz. Depending on wind speed and the degree of turbulence, the modulation depth can
increase to the point where it can become very pronounced and can give rise to increased annoyance
during the day and disrupted sleep at night. This phenomenon is known as amplitude modulation of

aerodynamic noise or more succinctly by the acronym AM.

The phenomena is well known to be associated with WTGs and is the single most significant source of
reported adverse human health effects from WTGs. The use of full-spectrum time signals with an
analysis of one third octaves in a waterfall plot to which then one observes the variation in the 1/3
octave bands over time[2] is a tool that clearly shows the presence of the dynamically pulsed amplitude

modulation in wind turbines[1].
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In December 2017, Dr. Sarah Laurie (Waubra Foundation), Dr BobThorne (Acoustar) and Mr Steven
Cooper (The Acoustic Group) presented a paper at the Acoustical Society of America (ASA) conference
in New Orleans. The trio presented conclusive evidence linking acoustic startle reflex and WTG

sensitisation and disturbed REM sleep.

They presented the biological mechanisms that explain why health and sleep quality deteriorates with
ongoing wind turbine exposure. Repeated stimulation of the startle reflex by a trigger (or triggers) leads
to increasing wind turbine noise (WTN) sensitisation. If startle reflex occurs repeatedly during sleep,
there is a downward spiral in physical and mental health, with poor quality and disrupted REM sleep at
its core. Post traumatic stress disorder (PTSD) appears to one consequence of prolonged exposure

for some people.

During the 2015, the Senate Select Committee on Wind Turbines, questioned Dr Geoffrey Leventhall

on the health effects of wind turbines. Dr Leventhall is a UK-based, wind industry consultant.

The extract from the Official Hansard is reproduced below:

CHAIR: What sort of research do you think is now required as a priority? Do you support the detailed
investigation of the full acoustic spectrum inside affected residents' homes, together with concuirent physiological
testing of their brainwaves, heart rate, blood pressure and stress biomarkers?

Dr Leventhall: I think that the most important aspect of wind turbine noise—which I said in the paper I
published nearly 10 years ago—is the amplitude modulation. Work is now developing on that, and I believe that
that is where the main answer should be given, in amplitude modulation, because this is what upsets people.
Personally, I do not believe that the infrasound and the low-frequency noise are an important problem, but
because of the public and political pressure, it is inevitable that some work will be done on that. Work inside
residences is obviously more important than work outside residences.

Conclusion:

Amplitude Modulation is present in WTGs and does have negative health effects. Therefore, it is
reasonable to apply a noise characteristic penalty as defined by the Environmental Protection (Noise)
Policy 2007.

References
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Tonality

A tonal characteristic can be identified objectively in accordance with the method in Australian Standard
AS1055.1-1997 Acoustics—Description and measurement of environmental noise. The method
involves comparing noise levels in adjacent one-third octave bands. The Australian Standard considers
that a noise level in a one-third octave band that exceeds the level in each of the adjacent one-third

octave bands by 5dB or more indicates the presence of a tonal characteristic.

Most of the sound power spectra in the Sonus report only report Octave frequency bands and are,
therefore, not useful in determining tonality. However, the sound spectrum shown in Table 1 of the

Sonus report contains 1/3 Octave sound power levels for the Solar Inverters.

The table below contains an extract of Table 1 from the Sonus report and shows the difference between
adjacent 1/3 Octave bands. There are two clear tones centred on the 3,150Hz and 6,300Hz and the

sound power levels are significant.

1/3 Octave Difference in
Centre Frequency Sound Power Level Sound Power
(Hz) (dB(A) re 1pW) (dB(A))
2,500 81
+10
3,150 91 Strong Tone
-19
4,000 70
-1
5,000 69
+9
6,300 78 Strong Tone
-9
8,000 69

Conclusion:

Tonality is present in this equipment. Therefore, it is reasonable to apply a noise characteristic
penalty as defined by the Environmental Protection (Noise) Policy 2007.
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Low Frequency

The Guideline for use of the Environmental Protection (Noise) Policy states that an objective test to
identify low frequency noise has not been established by an Australian Standard. However, such a test
could comprise measuring and comparing ‘A’ and ‘C’ frequency weighted equivalent noise level results.
A difference of 15dB or more is established in the New South Wales Industrial Noise Policy (1999) as

a measure to establish the presence of a low frequency characteristic.

The difference between the two weighting systems is shown diagrammatically below:

| 1A welghting (red) and C weighting (green) A
‘ ) BRI L

a

|
|
|
|
|
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136 Hz

The frequency at which the difference in noise level results exceeds 15dB is approximately 136Hz.

Therefore, the presence of significant noise levels below 136Hz would be deemed low frequency.

All equipment, including the WTGs, proposed by Neoen for this development have significant sound

power levels below 136Hz.

Conclusion:

Low Frequency is present in this equipment. Therefore, it is reasonable to apply a noise

characteristic penalty as defined by the Environmental Protection (Noise) Policy 2007.

Summary

As three noise characteristics are highly probable, Clause 14(3)(c) requires an overall adjustment of
10dB(A) to be applied to the base for the criteria for development. This will result in a total adjustment

of 15dB(A) to the noise source levels.
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Appendix 2 — Noise Impact Assessment Commentary

Separate Attachment
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Appendix 3 — Background Noise

Noise limits are defined in the EPA Noise Policy for both day and night-time periods. The night-time
noise criteria is less than the day-time noise criteria because of the recognised negative impact of

noise on sleep quality.

Therefore, noise assessments need to separately quantify predicted noise levels for both day and
night-time periods. The method is defined in the wind farm environmental noise guidelines (the

guideline).

The intent of the background noise analysis is to establish a baseline for the soundscape of the
location prior to the installation of the WTGs. This is necessary for compliance monitoring and to
determine whether there are any grounds for potential nuisance complaints once the WTGs are

operational.

It is recognised that background noise can increase as wind speed increases and the guideline

method seeks to establish the correlation between noise levels and wind speed.

Whilst the Sonus report suggests that the method has been applied diligently and presents a
correlation graph for each of the five background noise locations, the outcomes presented as

background noise are useless for the following reasons:

1. The sharp cut-off of noise below 20 dB(A) suggests that the actual noise level is below the
‘noise floor’, or minimum detection limit of the sound level meter (SLM) used for the
background noise measurement. As stated in the Sonus report, the SLM used for the
background noise measurement is a Rion NL-21. This is a low quality, class 2 instrument with
a stated noise floor of just under 20 dB(A). This means that any actual noise below 20 dB(A)
will be masked by the internal interference within the SLM. As a result, a true indication of the
background noise level cannot be achieved and the quoted results will considerably overstate

the actual background noise level.

2. Sonus have combined both day and night-time background noise results in the one graph.
This has the effect of grossly understating the actual day-time noise levels and grossly

overstating the night-time noise levels.

3. The correlation graphs contain a coefficient of determination (R?), which is a statistical

measure of how close the data are to the fitted regression line.
Simply stated: R? = Explained variation / Total variation

R? is always between 0% and 100%; where 0% indicates that the model explains none of the
variability of the response data around its mean and 100% indicates that the model explains

all the variability of the response data around its mean.

36



The R2 values for the five correlation curves presented as background noise are all in the range
0.1% to 14.9%. This indicates a very poor correlation between noise levels and wind speed.

The guidelines include a ‘typical’ correlation graph for comparison; it has an R2 value of 73.8%.

The reasons for the very low R? values could be due to the following:

1.

High levels of noise not related to wind speed — eg machinery, vehicles, livestock, etc present
during the noise monitoring period. Because Sonus did not record sound files, there is no way
of identifying the source of high noise levels; therefore, it is almost certain that large quantities

of extraneous noise data are included in the results.

Impact of rain on the microphone. Sonus claim to have removed noise data recorded during
rain events, based on Bureau of Meteorology (BoM) rain observations. The nearest BoM
weather stations are at Port Pirie, Snowtown and Yongala; 22km, 50km and 55km away,
respectively, from the wind farm. Sonus have provided no specific information as to the source
of the rainfall data. Given the large distance to either BoM weather station, it is almost certain
that the weather conditions (rainfall) at the noise measurement sites were very different to that
at the BoM weather stations. As a result, it is highly likely that large quantities of relevant data
were removed from the analysis and large quantities of extraneous data included. Sonus has

provided no evidence to support their claim that any extraneous noise data was removed.

Noise and wind readings taken at different times or isolated locations. Wind speed readings
were not taken by Sonus; but provided by Neoen. Not date, time or GPS stamped data are

provided by Neoen or Sonus to verify its validity.

Inaccuracies in the noise and wind measuring instruments. No calibration certificates are

provided for either instrument.

Calculation errors. Neoen has not provided base data for independent verification.

Conclusion:

The background noise correlation graphs are of no value whatsoever and could not be used as a

baseline for later determination of the additional impact of the WTGs on the soundscape.

A thorough analysis of the methodology and results should be undertaken to determine why such a

poor correlation has been achieved and to separately report the day-time and night-time resuits.
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Appendix 4 —- WTG Sound Power Data

The wind farms environmental noise guidelines (the guidelines) require the developer to provide

sound power data for the proposed WTG for the wind farm:

1. Sound power level data at wind speeds from cut-in speed to the speed at rated power and
each integer speed in between as determined in accordance with the International
Electrotechnical Standard IEC 61400-11.

This data has not been provided by Neoen or Sonus.

Sonus have provided a single sound power table (Table 9) for the representative GE 4.8-158 WTG.
This single table represents a significant variance from the guideline requirements for the following

reasons:

«  The table is not validated by inclusion of a GE data sheet for this WTG.

«  No test conditions for the claimed sound power levels are provided.

«  The table does not contain sound power data at all expected WTG noise frequencies. There is
significant sound power down to 1Hz generated by large WTG and this data is absent.

+  The table presents data only in Octave frequency bands; therefor it is not possible to determine
‘tonality’ in accordance with IEC 61400-11. To determine tonality requires sound power levels
to be presented in 1/3 Octave frequency bands.

«  The table does not contain sound power levels for wind speeds from cut-in to maximum rated

power.

The report fails to present the operating conditions and assumptions under which the WTG sound
power levels were determined. For example, sound power levels will be significantly higher in the
presence of turbulence that will be created by inadequate WTG separation distances. The
manufactures of WTGs recommend minimum separation distances of 10 x rotor diameter. The
Neoen wind farm has separation distances as small as 3 x rotor diameter. This will almost certainly
create turbulent air flow to downwind turbines and result in much higher blade losses and increased

levels of amplitude modulated noise.

38



‘asuodsau siy3 1o 7 aded uo uaas aq

ued sauIqn] puim Agaesu alil ay3 Sunydly Jaquioq J31em e jo 0loyd Yy "Jeldlie Suiquiog Jaiem
231y1 Aq payoddns ‘3113 9Y3 3ySnoy SI33IUNJOA S4D) 00T SB AUBW Sy "LUIe4 PUIA\ OO[J31BMN YL
1e3au palindio 3y B ‘ZTOZ Ul J31jJe] 'S3UIQIN] pUIM JB3U PISN 3Q OS[E URD SI3UUOQ JIIBM [BLIBY

‘3suodsal s1y3 J0 g 3ded U0 puno} ag ued IjdIue Sy

-Adessadau g1 Sujuing yoeq Sulqeus pue 03 yJeq yJom 01 33pa ue Suipinoid ‘ yea.q a1 [einieu

e SE pajoe, SYJBJ] SS320€ 3y 18yl palusawwod uieided $40) 3yl ‘J3Inpoid suie|d, au3 ‘Jaded 20|
33 Ul 3[2I3E UB U] "ULIR4 PUIAL UMOLMOUS 3yl 03 AJiwixoud 350[2 ul pa1indio saJiy sselsd aaiyl
‘€107 U] "saJy Sunysiy 01 SSWOD 3 USYM ISSSE UB SJB SHIBL] SS3DIB 3S3Y ] "3UIgIN] PUIM yIes 01 sBunydyaay
ssadde Juipiaold syoen ss322e JuIp|ing S3A|OAUI LUIBY PUIM B JO $53301d UOIIINIISUOI 3Y3 10 Led 10314e S3UIGLN pUIM 0q ‘€
(1=en4pd"Sy8T63/9TECY/LT00/31 1PU/518sSSe/elep  /AUrOyM OINa MMM/ /-a11g

GPOTAAUND3S Yum gam 1oL pT

-3D04/7TOSEE/3[14/BIEP JUSWYIENNE/SPe0|dn /WalSAS/SPeO|GN U3 UUIZA0S /NN A0S MMM //-50134
1B 3]qISsa22e) uoIsnjIuo siyl yoddns ‘AduaBy uoI1I3101d Y3e3H HN 3yl pue uonesiuediQ
yijeaH pl4om a3yl Suipnjout ‘suonesiuedio yaieasal pue yijeay Suipea| Aq saIpnis Jaylo

*S123443 Y1|eay I5I3APE YIIM S3UIGINT PULM UI| 03 2DUIPIAS paysliqnd ou s1 3133 1Byl papnjouod
sey (ZSy3/5udnenqna-saul[sping/ne A0d 21U MMM/ /50134 1B 3]gISS3II.) [IDUN0D YIIeasay Jswuuey puim wody syedws
|EJIP3N PUB Y1jB3H [BUOREN S,BI[EJISNY AQ P312NPUO0D 3UN1BI31I| Y2IB3S3U JO MIIA3I YSnoioyl v 41|23y M3IA U303N S20P MOH 2
“(600¢) SauijapInb 3siou [DIU3WUOIALS SWIDS puij AllJoyIny UOIII31014 JUSWUOIIAUT
uel|elIsny Yyinos ay3 ul eualud asiou ayl 03 predas Suiaey aanoead 153 Uo paseq Si 13Yng Syl
“jied AS1au3 jooug |e1sAu) 3yl jo udisap 3yl Ul UOI}RPOWWOII. ISLINO0Y PUB SSUIj[3MP PaAjoAUL
-UOU WOJL URS'T J0 J3yng Jadie| e papn|aul Sey USOIN "SB3JE UBGIN JO JUBWINAS ‘diysumol
P3U0Z pue PaUY3P WO WHZ PUe ‘UOIIEPOWWOII. ISLINO0Y pue STUIj[3MP PaAJOAUI-UOU

WO} W T 15e3] 18 ydeqias Suiaq siolesauas suigin puim ysnoiyl padeuew aq pjnoys swiey

puIm 0 sjoeduwl [ensia ayl ‘(STOZ Auenuga4 ZT) ue|d Juawdoj3Aa( [12Uno) Sealy WSYUON 3y} ¢saauapisal Suunoqydiau
pue (107 Azenuer 0T) ue|d Juawdo|aA3( [12UNO) [BUOIS3Y SUId WO4 Y3 J3puUp) "SBaJe [12uUno) 01 S3UIGIN] PUIM WOJL YIRS
Sealy UJSYHON pUe [12Uno) alld W04 3yl Y10q Ul paiedoj sijieqd Aduauz j00ug [e1sA1) 3yl | WS T B papn|aul usoapn sey Aymy G
asuodsay usaoaN anssj/uonsand *ON

£10Z Adenigad g uo uoi3edossy As|jep oojeiaag yiim Suizasiu 3e 33130U UO U3 E] suonsanb 03 asuodsay ‘Y

¥R yied ASiau3 yooug |eisAi)
ABlaus Buimasusl

U220V

suosanp bunssy YAL 0} asuodsay usaoaN — ¢ xipuaddy



014

‘wduo yum paudis syuswaside
jeu13uI0 3y} JO S310J ABY J0U OP U303 "SJSP[OYPUR| 3Y3 YIM sjudwaaide mau paudis
U303 pue ‘pasde| SI3p|OYPUR| PIAJOAUI YL pue UIS1IQO usaMiIaq sluawasalide [euidlio 3yl "ON

oued Adiaug

joo.g |e1sAI) ay1 1e siapjoypue|
ay1 pue uiduQ uaamiaq

paudis aiam 18Ul Suswaasde
3yl anunuod u3oan pIg

*SnUOS Ag paJedaid poday ISION Y3 JO SINSN0IY

Ae( |jeysJey Adueljnsuod J13snode AQ sauljaping ay3 1surede malnss Juspuadapul ue puny 01
Juijim s1 UB03N "U0NRIDOSSY A3||eA 0OjEIZag 34l Yyum Loday SIUl aieys [jim uaoaN "uonedlddy
awdojaaag ay3 jo Wed se paniwgns aq 01 Loday 3sIoN e auedaud 03 pue ‘aus yied Adiau3
jooug [e3sA1) 33 18 SULIOUUOW SSI0U 3)BPIPUN 03 ‘wJij Suiy|Nsuod J13snodJe Juapuadapur ue
‘SNUOS PaUOISSILIWOD Sey Ua03aN *(6007) saulfapinb 3s10uU [DIUSWUONIAUS SWIDL PUlA) 34} ‘suuley
puim 10} saulapind Jy1dads padojaA3p sey AJJIoYINY UOID3I01d JUSWUOIIAUT 3YT ‘Bljenisny
Uinos U] "uonienossy A3j|eA 00[e133g 3yl JOJ UI3DUO0D A3)Y € SI 3S10U 1By} SPUBISISpUN UI03aN

iuadxa
3S10U UMO S 103[35 UOI1eID0SSY
A3|jep ooje133g 3yl pino)

s1e3aA G7 3q |[Im ed Adiau] joolg [e1sAs) 1e Jue|d Jolew

104 311] udisap winwiuiw Y3 ‘quauodwod Juawade|dal aJuBUSIUIEW PINPIYIS © SE paulyap

SI U SS3|UN "SJe3A T°T Suiag 31ewWilsa SAIIRAIISUOD ISOW 3YL YIIM ‘SIBIA /70 SeMm 31BWS
1S310Ys 3y "SwalsAs Ad Je|os 10 sadAy Juaiayip aAly 1oy awn yoeqAed ASiaus ayl Suissasse
S31PN3Ss 10 Jaquinu e pasuewwns (€TO7) Sue pue n ‘Buad 'pasn swaisAs J1e3joaoloyd jo adAy
Y1 uo Suipuadap AJea ©\d Je|os 1o poiad yoeqAed ASiaua a3 Jo) sa1ewIlsT "(600T ‘Pioimed))
JeaA auo Ajzjewixoidde 01 (107 ‘epasidwaig pue ejedeey) syuow 9 4o (6007 ‘|e 13 ZauIUe)
syluow g Aj1ewixoidde wolty 3uel sauIqin] puim 103 pouad yoeqAed A31aua 3yl Jo salewnsy
"341] JO PU3 puUe ‘Uoile||eIsul ‘aINIDBINUBW JISY] Y1IM Pa31e1D0SSE s1oedLul |BIUlLUUOIIAUS

3Y3 1UN0JJe Ol 3)e] Saulgny pulm Joj pouad yoeqAed ASiaus 3yl uo saipms -, pouad
yoeqhied ASiaus,, ay3 Se 01 Paliaial UsYO SI uoIlesado S3JUBWIWOI I [I3un dn pasn $334n0sal
pue Aiaua ay113syo 03 102l0ud Jejos 10 puim e 10 IndIno 3yl 104 S3H e I Jeyl AW YL

ésaloid asayl

J0 uoneje1sul pue Sulnidenuew
31 Ul pasn $324n0sal

pue Adisua ay3 135140 03

syaloid Jejos pue puim jo Indino
3y3 Joy 3.3 3 saop 3uo| MOH

“10)1d 3yl AgQ Ua)eLIBPUN S1 JUBLWISSISSE YSLI JILUBUAP B ‘ISIX3 Op SUOIIINIISHo

3J3YAN "S3UIQIN] PUIM pUB 5333 |[B1 ‘SISMO} UOISSILUSUBRI] UOISIAS|3) pUe OIPEel ‘SISewW Jayjeam
‘Saul| J1amod Se Yans 3Jii B 03 350|2 SUOIIINIISQO 10 ‘S32un0sal poddns punosd jo Ajljigejieae
y3u 1e syy3iy ‘Apgisia moj ‘sputm Suoals ‘SuoiIpuod Ju3YdsoLWIe Wiem apnaul 3say |
(GsTsuoneywi] Sunysiall] [eldoe;ouiydiloll} |eloe/IN0ge; o5,/ NE A0S BS S10 MMM, /-0134
23s asea|d) suonesado SunySiyaly |euse 3uLNp SS3UINIIIBLS JIBYL

Jo/pue a1etado 01 AJijige J1ay3 uwi Ajjerjuaiod Aew JeY3 S10398} O JI3QUNU B S1SI| 3YISGIM S4D)
3] "$33.3 [|B1 JO ‘SI2MO0] UOISSILUSURI) UOISIAS]2] PUR OIpel ‘saul] Jamod Se yaNns 3Jn1dnJiseljul
JE21LI3A 13430 01 AJJB[ILUIS SAUIGIN] PUIM SM3IA (S4D) 3J1AJ3S 3114 AJIUNOD) UBI[RIISNY YINOS 3y

ABi1aus Buimaual

U20aU




Iy

“IN220 Yy eyl 1089

3[qeAI3DU0D AUBAS JO UOIJRUIULIBISP B UBYJ JBYIEI 512344 Juediudis jeualod uo siseydwa

ue 22e(d ||IM JUBWSSISSE SABNWND 3Y] "JSYIOUE 03 JUIOdMBIA BUO WOl SUIAOW SI JBAIBSAO

ue aJ3yMm (speod woiy 83) 512843 |erjuanbas J3pPISUOI OS|e ||Im JUBWSSISSE Y| Julodmain ajduls
B WOJL 3|qISIA 30 ABW SJUBWAO|SASP 3J0W JO OM] 3I3YM WO} SUOIIRIO| SE [|3m Se adedspue|
3Y3 JO 13308182 34} UO SIdedWl J3PISUOD |[IM JUSWSSSSSE IAIRINWND 3Y] "sjuawdojanap
JBjIWIS 13430 Yum uoidunfuod ui 393foid 3y3 Aq pasnea sadueyd [euORIPPE J3PISUOD [JIM
JUSLWISSISSE SANBINWIND 3Y] "JU3WSsSassy 10edw) |ensip pue adeaspue s,303(oud syl jo 1ed se
1UNODJE 03Ul U3XB1 PUB PASSISSE 3q [[IM UOIS3J 3yl Ul SWIBL PUIM J3YIO0 JO 10343 SAIBINWND Y|

¢109loid 3y3 Jo Juswssasse
|eNSIA 3Y3 Ul JUNOJIE 03Ul

uaye3 uoigal 3y} Ul S puIm
1310 JO 103443 SANB|NLWIND 3Y3 S|

3115 UO Juasald 3q |1m ‘pasinbal azaym

‘S3111[19B4 JUSWUIBIUOD |10 PUB ‘Spung 33310u0d ‘quawdinba Sunydiyail ays-uQ "saJtly |eulalxe
wol} sa1y1oe) 3del0ls s309304d sjun adei0)s punole JUISeIUD 3315 PUB IBIYIBAO0 S[[30 M3}

® 10 3U0 1BY3] JUIA3 3Y3 Ul ainlesadwal-IaA0 33B|0S! pUE UleIU0I 01 pPaudisap 3Je swalsAs [0J3u0d
pue s3iun a8e101S "ped U0I132NJISUOI Palea|d B 01 IX3U Palenlis Sl 3UigJny Ydea pue ‘auigini

puim AJ3A3 U0 pa[|eIsul 3Je swalsAs SuLoyuow 3injesadwal pue sa21Asp uondalosd Suiuysn
310w\l s1 AJanieq Jo [aued Jejos ‘@uIqInl pUIM B 10 3[NsS3J B Se pauels Sulag aJi e J0 jsu 3yl

"WIBg puim

9]epsuJoH a3yl Jos [eaoidde 10 suoillpuod se palinbal aiam suejd yiog ‘jeaosdde Juswdolansp
10 suonRIpu0d se paJinbai aq 03 JININT PUe diN3D ©J04 [ensnun jou st 3] “1aloid 3yl

J0 uonesado pue UOIIINIISUOD B3I 10} UB|d JusWaadeuely Jsiy apysng e Suipnul (dININT) Ueld
Juuiojiuoy pue Juswadeuely [EIUBWUOIIAUT U 313]dWOd OS|e [|IM U303N “ue|d Juswadeuey
ysiy aa1ysng e Suipnpaul ‘(diNID) ue|d uawadeue JU3WUOIIAUT UOIIINIISUO) B asedald

[]1M U303 ‘33S 3y Uo SuPUIWWO0I JJom 03 Jold "133loid ay3 J0 3]pAI-3j1] 3yl Inoy3noayl (S4D)
2IAIBS adi4 AJIUNOD 3U3 YILM 3JNSUOD [|IM US03N U303 404 Ajuolid e st uolldaload alysng

¢uawadeuew 31y Joy ueyd
AdouaBunuod s,usoaN Sl 1BYm

“jied Aiau3g yooig

|e3sAJ) 104 anssi Juedijudis e 3q 0} Pa1dadxa 10U SI 3JUIIBLII AL ‘Bumdiwsuell A] Agiesu ayy
J0 uonejuauo pue Ajlwixoad ay3 o1 ang 28302 131399 UM J3LUIEI JUBI3YIP © 01 JUIydums
Suisipisgns ‘sanssi afe1aa0d auoyd Jo} 10 ‘[euse A | duewsopad J3ysiy e Jo uone|jeIsul

331} SB YINS ‘pIAJOAUI SIUIPIS3L Y] JOJ UOIIN|OS 3S3Q Yl pul 01 siseq aser-Ag-ased e uo

UM Jjeap 3q [|IM S3NssT uonndadal A “uondadal 10} seale wa|qo.d Aue sulwia1ap 01 uondadal
auoyd ajiqow pue uoildadal A] JO SABAINS UOIIINIISUOI-150d pue uoIPNIIsSuUoI-aid yiog
19Npuod [|Im usoaN -19aload 3yl 4o 3nsaa e se uondsdal auoyd sjiqow Jo uondadal AL Jood Ag
pa12ayie 10u aJe P3loid 3yl Jo ANUIDIA Y] Ul SISP[OYpUR| 8] INSUD 03 U303N 104 Ayuoud e st 3

¢1aloud

3yl Aq pasned uondadal suoyd
3jigow JO Al J0 ssof Aue so} ueid
AduaBunuod s,usoaN St 1eym

ABlaus Buimsual

Ua90oU




(44

*Apnis soides e 3no SurtAuied 03 SPWWOI USO3N

ésioidel uo 3dafoad
3Y3 40 pedu ayl uo Apmis
e Suipuny 03 PWWOod UI03N [|IA

*3A13133d W03 150D pue 3[qe|IeA. 3J S||1)S Paainbal Y3} J3A313YM SI01DBIIUOD

|BJ0] 35N 03 JUAWAJINDAI  331BINANS [|IM J9BIU0D J43 3Y] "J0IIRIIUOI 4T Y2 01 papirosd

aq [j1m yaiym 1st| e ut pajidwod Suiaq aJe s|1e1ap asay] "apinold ued Ayl s||1ys pue sadIAIaS
3y1 0 Aewiwns J31g e pue S[Ielap 19BJU0D YYM TIE LUOD IEUATISUSN00I([E3s /Il @)3JEIU0D

1e sn |iews 03 yJed AS1aua 3y} 10 uonesado 10 UoIIINIISU0I ‘Udisap

3y1 Buunp [ngasn aq Aew 18Y1 S||IS YUM SUOAUR SIUAUI 3NSGIM Yied Adiau3 y00ig |RISAID) 3y

“luea) $321U3S 31 Jo ued se siseq JuauewJad e uo uolysnoig uod pue

3l1d U0d ‘31e[D ‘UMO1SaWeS WoJ} S[ed0] SA0|dLU3 OS|e WUB4 PUIA) B|BPSUIOH 3Y] "SIDIAISS JAYI0
pue sja10y ‘syueinelsal ‘sdoys (20| ul Asuow puads SIa)J0M 353Y1 ‘S[BIO| 3B SI3NJOM 353U

10 ||E 30U 31y “2Ms uo uasald 3uiaq 3)doad QTT JO 38eI3AR UB YlM ‘335 UO PayJom U3aq aney

sinoy uew QpQ’0TT ‘(737Epdn-uononIiisuoI-AlenUel-;-90e1s/ne WoJ WIepulma]epsuion/ /013y
- 343y 3|qejieAe) 7 98e1S WIe4 pui\ BPSUIOH JO UOI3INIISUOI 3Y3 10}

a1epdn U013ON.ASUOD 35318 3Y3 01 SUIPIOIDY "JOIDBIIUOD PEIY B YIM JIBIIU0I (Jd3) UOIIINIISUO)
PUEB 1U3W=INd0.4 ‘Buaauidul ue ojul 133U [Im U30aN “1r3foid ay3 1o 32is 3yl 02 AN

éyied ASiau3 yooug [eIsA)
33 Ie S|elI9IBW PUE SI0IIRIJUOD
|BJ0] S1]13N UI03N ||IWM MOH

‘T

“eaJe 133foid 3yl J0 AJUIDIA 3Y3 Ul Speod uo 333foid 3yl
40 Joedwi 3y sSBSSE |[IM Yd1ym poday Jodsuel] pue diyges) e Suuedsid st gHO Aduelnsuol ay]
“jied Ad1au3 jooig [eIsAI) 33 18 pasn aq 03 Speos ssadde pasodoid ay3 wuiyuod 03 3194 Sl U303N

£3sn 01 puajul
U303 S20p SPEOJ $53208 YIIYM

ABlaus Buimasusl

U202V




"3|QB3 A0QE 3y3 Ul § pUB € SUOIISaNb 01 S3suU0dsal 33s ase3a]d e 4| ‘9

"2A0QE 3[qe} Ay} Ul ¢ Uoi3sanb 01 asuodsal 23s a583|d e yieaH [ s

XUSE 1¢-L0-910c-SIgin-son|en-Ayiadold
-UD-SWIE-PUIM-}0-10B0 WI-34I-10-M3INT] /SH0URY/3d /529 14/ Elpaul//NE AQD MSU BUIUUE[d MMM /7013y
pue ‘ipd eles}sny ul S3N|BA PUB| JUIPUNOLINS UO SWJEl puim 10 1dedw

1 JUSLUSSISSE AJRUIlI21d/S1EG61/9000/314 JPG/S19558/8IEp  /Ne AOY MsU |elaUadlan|BA MMM /a3y
1B 2|qISsa22e 3Je $31pnis asay] "sadud Auadoid uo syoedwi asiaape 01 payul] 34 UBD SWIR PUlm Jey}
1533838ns 0] 30U3PIAS JUIDIYNSUI S 313U 1BYL PapNn[Iuod aAey ‘(9TQZ) SIGJN PUB (6007) [Bi3UaD-IaN[eA
MSN 241 Ag Suipnpoul ‘saaud Apasdoud uo syuswdojaasp wiey puim jo edwi [epuajod 3yl 0UI SAIPNIS e sanjea Auadold v

“HUlI01lUOW 3SI0U PUNOJEYIEQ 1DNPUOI 01 Y2Iym 1e sasnoy ¢-¢ Ajajewixosdde
123]3s [Im @m pue ‘eaue Paloid ay) 0115350]2 sasnoy 01 uaid aq ||Im 3duaJsajalgd 1r3loid syl 1ol
uonedidde JuawdolsAap au3 jo ped se pajwqgns 1oday ISION Y3 Ul padnpoud 3q [jim BI1Bp Y] "SyI3m
9 1oy 32e(d ayel ||Im Juuonuow sy "S3ISNOY JI3y3 1e padnpuod Suiaq Sunoyiuow 3siou punosdyoeq
Ul pPaisaialul ase Ayl Jaylaym a1ed1pul 01 UoNe1I0sSy A3j|eA 00|e1a3g a3 JO SI3qUIBW SAYUAUI UB03N o
*sajnJ Suiuue|d ys pue sauljaping
AluoyIny U0112310.d JUSWUOIIAUT YS Yl YUm aulj ul pasedaud 3q [jIm SiyL “1oday asioN e aiedald pue
JuLI03IUOW 3510U JINPUOI 01 JUBYNSUOD J13SN0Je Juspuadapul ue pagedua sey usoap “ease 323foid ay3
10 A31UIA 342 Ul 3SI0U UO 12edw! U 3ARY |[IM dued ASJau3 jooug [BISAI) BY1 Jey] SaSpajmouyde usoaN e asioN | g

*sadeuowoioyd
|euonippe unoy ay1 aledaud 01 J3pJo ul sojoyd yum sn 3pinoid 03 3wl ay3 Sunjel 103 UoReOoSSY A3||eA
00([e3123g 3yl jueyl 3 ‘sjuiodmain Juepodw Suluiwialap ul AJUNWWO 3Y3 Y3IM I0M 01 SWIe US03N e

“2us Yied Ad1au3 yooug |RISAI)
31 JO JUBWSSASSY [BNSIA pue adedspueT e 19Npuod 01 Jue3jNsuod 1uapuadapul ue padedua sey usoaN
-ease 123(01d ay3 uo 1deduwi [ENSIA B 3ABY |[IM YJBd ASI3u3 joolg [BISAI) 3yl 1BY] SOSPI|MOUNIE UB03N e [ensipn |z

-‘ugisap 323foud [euls a3yl duidojaasp ul
U303N AQ JUNODJE OJUI U3YEY 3] [|IM SISPOY3YLIS JAUI0 PUB SI3qUWBW AJIUNWWOD AQ Pasiel sanssiayl e
*u0dal S1y} 03 paxauue 3q ||IM SWI04 }oeqpal4 AUUNWLWO) 3y "SaNnss! 3sayl

03 asuodsas aloid ayl pue ‘pasies SaNSsI A3Y Y3 ‘UINEUSPUN SIIYAIIIE UOIIRYNSUOI Y} ISULWNS yoeqpaa;
111 yariym uonedddy Juswdojaaag 2y3 jo ued se poday uoneynsuc) AJUNWWo) 8 JWgns [[IM US03N e Aunwwo) "I
asuodsay anssj/uonsanp ‘ON

sanssi Aa)] 03 asuodsay ‘g
ABi1ausa Buimsual

U20oU



144

"wiay3 Jeay 01

AA0| pInom am suonsaddns Jiy1dads Aue 3ie aiay) Ji JaAamoy ‘Builaaw 3se| ay3 e uodn paydnoy sem siyl Ayunwiwod
-duueys 1yausq Jnoqyusiau Jo SABM UO UOIRIDOSSY A3[|BA 00[B133g Y3 WOIL YIBGPI3) SILUOI[PM U03N Japeoiq
"suonesiuesio pue sqnja ‘s3daloid |e30] Josuods 03 393(01d 3y3 10} pun4 AYUNWILWOY) B 31831D ||IM US03N 03 sjyausg 6

-s13loud ASIaua 3jgemaual ul pasi|iln 3q Ued SI03JBIIU0D
|B20[ 240W MOY PUNOJE $101DBIIUOI-GNS PUE SIAINIIBINUBW YUM SUOISSNISIP Suiaey Ajjualind si USO3N $J032€J1U0D [B207 8
‘s3oedwi [e2180]023 3SIWIUIW 01 Se 05 udisap 123loud |eull ayy
Juluiwialsp Ul UN0IDE 03Ul SJULYNSUOI AF0[023 Ay} WOJY YORGPII) Y 3YE] ||IM US03N "311S jied ASlaug
300.g [B15AID) 3Y3 1O SASAINS [BIUSLUUOIIAUS 1INPUOD 03 JUBYNSUOI Juapuadapul ue padedua sey uaoaN AS30j023 7 4

ABlsus Buimsual

U209V




SY

Z3PAv6658]08ZaPTTEC 1Z39803303510/AI0%

~SMau;JLOU-PIW-UI-|0J3U03-J0-IN0-3UILING-2JI1USNa/ Bl [E13SNE-UIN05,/SMaU/Ne W03 MOUSPIE[SPE MAM//- a1y

ABiaus Buimaual

Ua20aU



9v

£10Z “LL 1dy Sepsaupepy 120Npold Suigld

nEwoedieanpoldsuisid mmm r4

“1aMogisn1) Ag panddns aimoid —peol

SSEI0E SUICINE AQ JBYI0 UL UC POABS '8DIS 8U0 INUNG

sndny o yEs o
NP UORINASTON WGP IR

- LE-DTI U7 UI330 02 pR3a

~X2 27T SI301 PUT SIPRIQ 5T
gons sjuauedwod 1ofrwm jo
smmdns pasidwes ey
P SUONERPUNOS SUIQI PUTa
R0 TunTOd YA TG0
10 PR IR I8 30p Tonsdmed
anuanmﬁunﬂaammﬂa
WIT] PUlm IYL MPINVS
10 pRAQE ST AU LOISSIW
-SUET 31} JO LOTXNNSUS)
TJORR U0 W3 IUTIUNS
WL PUTAL TAOLROTS 3@
10 T 3@wS 10 uOnInnsuod
ABY oA ‘S uo SoTyIoM

© | s10ReQueD O[T A 1o [RapT

ABlaus Buimsual

U0V

A9MOg

//

ZU'03 ..ulo&uau MMM

TU3RQ ST JeMITEA JAWDNS
DRPTSIND TW STYATESIN

. JAWTENS ST TOT20ITS
YUY YA Iwssasppr @t
diag o 3qe 219, 3.0 pasrapd
23 3. PIESIY_YRLN|383p
B pUE S0 JUNYIGIY N1
M §3D M pazoddns

= SMIN WV4 ONIM HIMOJLSNYL

oste spaloxd samcd paiep
-[[0SU0) PUE TVODNED,.

SUL I FO
NS T 5B SIDTNWOD 2715
PUE §4D ‘sIaNMOpuE] [
U3 nIA] PATAESS T23Q
PEIEQRAIYSUORTRI FURDI0.A
PUE VORIV WO 2aN150d
@ PR PAIGENED ST A
pIES ‘BOSIERd W[ JITE
-tem 1waloid

pres ag ,Apadoid

[ACW NI 00 WG .3
PlICA 23U 3 SPECS [OQ
INOTLA.. TERIANIT AT
Lzaa e Supraond se [pa sB
unQQ UEIR 10T 1E SIFaer
A IWOTE S[UNY A0T PO
SN 2N VR SPROS
AMIT IPYIEIM-[IE UL PIES
100 1UMQ TYQST 0008 PTY
ogn ‘Ases

wre puing ¢ _ Aﬂ/ -q9 12134
UWnolnoug Jsnaopue|
~sdeg oy furznoq
SaAT] I SPRO3 - 20/
Funsna =0 E mk u R
Qi sy pa -1p m_ Eu
-pracid ey B 0] I2lEm
PIN0A TOMTe TUOT JUNY  STLALEO puT At Gads
SOTEISTP SETIUNS EPUE J260!  PUT TIA0T §1L, ST 3@ O
STONEMUNTIDOI 3P OITRNCS IO TINULSIINIR IS 1T
TARMJ ITIWOOYSFGOTIT 0 SIANYIGATY PAGEUD 5220

POPUNA 129G P, {213 SAgETa
Y SPEOS MFU P O} $5330€
A€ 4220 5T 1eq pese[d
St 30D 1TE AT

Apral pur ysnar usaq pry
Jeya 1o Supeiddu aup sAes
I00UING BYCTINOGEPEY PUR
dzo wAunmg 10 muow sal

PaIEa0] ST UNES ISoA “[REyD
TN FIARN J30R0puT]
Ly
M W S [N s dfsg
[1.A=21010q ‘snuoq padadyaun
oe papraold speEO! $SA00E
AU ISYL 0L PIPIIU P AN
1 g ¥08q oL s JWQess
PUE @ JI2g JPoa 01 23p2
UE SR 3UIAIR “¥R31q 31
[CMIET € SE PIRE Aau],.
“Burod yday 150l 2421 pinos
'$3010Y JO 2181 112] e 18 Tmes
3. TR ST Fq SPE03
SO 307 1, URIR4 27 11, A3
-100 18d wmded §D uam
-A\0US Pres 'SAIL 3@ WEY
sn EmdpRy Ut Jgauag e
10 A13INJ0SQR 253.8 53T
*SPeQJ $53008 TWES
PULM TNOLNOUS 57 IqZN0Iq
1GAUSQ JUTIGTUSIS € PaTasdl
~ daays © PaqIoy Imp s
200 Jutpupul — Sunays 4g
pRuns ﬁmﬂmau Sretugag
T $3ITT SIRX3 FANHL

asnag S _mEmc@_ u, ple SPeOJ SS9258 Wiiey pul)




Appendix 6 — Outstanding BVA Questions to Neoen

Questions to Neoen (19 April 2017)

The Beetaloo Valley Association (BVA) would like to respond, and seek further clarification, on the
Neoen Responses to questions and concerns posed at the meeting on 9 February 2017.

Section A — Response to Questions taken on notice

Question No. 1 — Why has Neoen included a 1.5 km setback from wind turbines to neighbouring
residences?

BVA Comments

e All current wind turbine guidelines are out of date and do not reflect current industry standards or

research results.

e Setbacks suggested in wind turbine guidelines were established for wind turbines that are
significantly smaller than those proposed by Neoen and may need to be proportionately scaled to
preserve the intent of the original guideline.

Further Questions

Ql.1. Has Neoen carried out any studies or made any enquiries to verify that the setbacks for its
proposed wind turbines meet the original intent of out-dated wind turbine guidelines?

Question No. 2 — How does Neoen view health impacts from wind farms?
BVA Comments

e Neoen claims that the NHMRC concluded that “.......there is no published evidence to link wind
turbines with adverse health effects.” The actual quote from the NHMRC Statement is that
“.....there is currently no consistent evidence.......”. There is a significant difference in these two

statements.
e Absence of evidence is not evidence of absence!

e In fact, the NHMRC Statement indicates that there is sufficient prima facie evidence to suggest a
possible link between wind farms and human health.

“Given these reported experiences and the limited reliable evidence, NHMRC considers that further,
higher quality, research is warranted.”

e Limited Reliable Evidence IS NOT No Evidence

e The UK Health Protection Agency report RCE-14 referenced by Neoen was published in 2010, is out
of date and uses similar language to the NMHRC:
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“There is no consistent evidence of any physiological or behavioural effect of acute exposure to
infrasound in humans. There is, however, little good quality research and interpretation is
complicated because low frequency noise often includes audible as well as infrasonic frequencies.

At high levels of infrasound, aural pain and eardrum rupture can occur. There have been few studies
on longer-term effects of infrasound in humans......”

The WHO has recognised the growing body of research over the last few years and is currently
updating its environmental noise guidelines. Indications are that the updated guideline will include
infrasound, low frequency noise and vibration. An excerpt from the WHO media release follows:

“The European office of the World Health Organisation (WHO) is in the process of developing
Environmental Noise Guidelines for the European Region as a regional update to the WHO
Community Noise Guidelines.

The new Guidelines will be based upon a review of evidence of the health effects of environmental
noise in the light of significant research carried out in the last few years.

For the first time the panel is investigating adverse health issues in local residents following the
construction of wind turbines, the health benefits of noise mitigation and possible government

intervention to decrease noise levels.

It will look at adverse affects such as: sleep disturbance, annoyance, cognitive impairment, mental
health and wellbeing, cardiovascular diseases, hearing impairment and tinnitus and adverse birth

outcomes.”

There are several thousand research papers on the human health effects of wind turbines, and to
date the BVA has been unable to find even one paper that proves that there is no link.

All the reports and statements from the NMHRC, UK Health Protection Agency and WHO reference
a significant volume of research that has established a human health effect from wind turbines.
The only piece missing from the puzzle is defining the mechanism of the cause.

Further Questions

Q2.1.

Q2.2.

Q2.3.

Q2.4.

Q2.5.

Has Neoen received any reports of health effects from wind farm neighbours at any site it

operates or has shareholdings?

What actions have been taken to investigate the cause of the reported effects?

Can BVA have a copy of those reports?

Will Neoen provide copies of published studies that ‘prove the absence’ of a link between
human health effects and wind turbines? (See BVA Comments above regarding evidence)

Will Neoen agree to incorporate recent wind turbine noise and vibration monitoring
recommendations that have been published by recognised experts since the EPA noise
guidelines were published in 20097
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Q2.6.  Will Neoen provide the BVA a written guarantee that its wind turbines will not create any
adverse human health effects?

Q2.7. Will Neoen provide the BVA a written guarantee that the following remedies will be fully
funded if adverse impacts can be demonstrated beyond a reasonable doubt:

(a) Reimbursement of all medical expenses relating to health effects from the wind turbines?

(b) Reimbursement of all costs associated with residential noise and vibration reduction
measures required to mitigate nuisance and adverse human health effects from the wind
turbines?

Question No. 3 — Do wind turbines affect firefighting?
BVA Comments

e The link provided by Neoen to the CFS document on aerial firefighting limitations states the
following:

“Vertical obstructions such as power lines, weather masts, radio and television transmission towers,
tall trees and wind turbines close to a fire area may limit aerial firefighting operations. Where
obstructions do exist, a dynamic risk assessment is undertaken by the pilot in command prior to
aircraft being committed. In some circumstances aircraft will not be utilised because risks caused by
vertical obstructions exceed safe operating conditions.”

e The aviation report generated by Hart Aviation for the Berrimal Wind Farm makes the following
recommendations:

“Helicopter or fixed wing aircraft operations within the confines of any wind farm and below the top
of the wind turbines are potentially hazardous and not recommended.”

e Aerial firefighters may treat wind turbines as they would any other tall structure; however the size
and density of wind turbines will have a significant impact on aerial access in the proximity of wind
turbines.

e The literature contains many examples of fires being initiated by turbine failures. Turbines contain
significant volumes of highly flammable materials (Oils, GRP,etc.). As a result, turbines and the
associated maintenance actions will introduce an additional fire risk to the Ranges and Protected
Landscape Zones of the Flinders Ranges.

Further Questions

Q3.1. Will Neoen acknowledge that the presence of wind turbines and maintenance activities will
increase the fire risk to the Ranges and Landscape Protected Zones of the Flinders Ranges?

Q3.2.  Will Neoen acknowledge that the presence of wind turbines in the Ranges and Landscape
Protected Zones of the Flinders Ranges will reduce aerial firefighting access compared to areas
where there are no wind turbines?
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Q3.3.  Will Neoen acknowledge that this reduced aerial firefighting capability will increase the risk to
the Ranges from bush fire?

Q3.4. Will Neoen acknowledge that increased bush fire risk will increase the risk to residents safety

and property?

Q3.5. Has Neoen contacted CASA to advise of the intended construction of wind turbines within 30
Kms of the Port Pirie Airport?

Q3.6. Has CASA imposed any requirements on the wind turbine construction?

Q3.7. Has Neoen conducted an aerial firefighting impact assessment for the proposed development
site?

Q3.8.  Will Neoen provide the BVA with a copy of the impact assessment?
Q3.9. Will Neoen include an aerial firefighting impact assessment in its development application?

Q3.10. What is Neoens understanding of the typical risk mitigation action resulting from a pilot’s
‘dynamic risk assessment’?

Question No. 5 — Could the Beetaloo Valley Association select its own noise expert?
BVA Comments

e Inthe Neoen response to this question, Neoen has referenced the SA EPA’s ‘Wind farm
environmental noise guidelines (2009).

The ‘Disclaimer’ prefacing the guidelines reads:

“This publication is a guide only and does not necessarily provide adequate information in relation
to every situation. This publication seeks to explain your possible obligations in a helpful and
accessible way. In doing so, however, some detail may not be captured. It is important, therefore,
that you seek information from the EPA itself regarding your possible obligations and, where
appropriate, that you seek your own legal advice.”

e The BVA assert that compliance with this guideline alone is not sufficient evidence to demonstrate
discharge of the ‘General Environmental Duty’ required under Section 25 of the South Australia
Environmental Protection Act 1993.

e The BVA rejects the nomination of Marshall Day to carry out an independent review of the report
by Neoen’s acoustic consultant. As reported by Senator John Madigan to the Federal Senate on 15
September 2015, Marshall Day have been implicated in ongoing falsification of compliance reports
to the benefit of a wind turbine operator.

In addition, Marshall Day have been engaged by wind farm operators for many years to represent
them against individuals and organisations like the BVA.
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The BVA has no confidence in the ‘independence’ of Marshall Day and would prefer to nominate its

own independent acoustic expert.

Further Questions

Q5.1.

Q5.2.

Q5.3.

Q5.4.

Q5.5.

Q5.6.

Q5.7.

Will Neoen answer the original question and agree to an independent acoustic expert selected
by the BVA? (See BVA comments regarding Marshall Day)

Will Neoen supply the BVA with the proposed turbine supplier’s full range of vibration and
noise data prior to the development application?

Will Neoen acknowledge that the current SA EPA Wind farms environmental noise guidelines
(2009) fail to address many of the low frequency noise findings from recent acoustic studies?

Will Neoen acknowledge that under the South Australia Environmental Protection Act 1993 it
has a ‘General Environmental Duty’ (refer S25) to not cause ‘Environmental Harm’ (refer S5)?

Will Neoen authorise its acoustic consultant (Sonus) to share with the BVA the detail of its
proposed methods for the following:

e Background noise study

e Regression analysis

e Noise propagation modelling
e Compliance monitoring

Will Neoen finalise its wind turbine selection and location prior to the Development
Application?

Will Neoen agree to consult with the BVA prior to any equipment or location changes after
submission of the development application?

Question No. 7 — What is Neoen’s contingency plan for any loss of TV or mobile phone reception caused

by the project?

BVA Comments

e BVA residents and the CFS rely on mobile and UHF communications during firefighting events and
any loss of communication due to wind turbine interference will put lives and property at risk.

Further Questions

Q7.1. Will Neoen guarantee no loss in reception with TV, mobile phones and the emergency UHF

communication channels used for coordination of firefighting?
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Q7.2. Will Neoen provide a written guarantee that where TV, mobile phone or emergency UHF
communications are affected, Neoen will fully fund remedial actions to return these services to
current levels?
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Question No. 8 — What is Neoen’s contingency plan for fire management?
BVA Comments
e Unmanned facilities present an increased fire risk.

e Given the environmentally sensitivity and relative isolation of the proposed wind turbine sites, the
BVA believes that fire monitoring, alarming and automated suppression systems are justified.

Further Questions

Q8.1. What fire detection and alarm equipment does Neoen propose to install at each asset site? (ie
each turbine, workshop, substation, etc.)

Q8.2. How does Neoen propose to respond to a fire during construction?

Q8.3. How does Neoen propose to respond to a fire during operation?

Question No. 10 — Which access roads does Neoen intend to use?
BVA Comments

e The proposed wind turbine site is bounded by the Heysen Trail. The Heysen Trail is a world
renowned SA icon and each year, hundreds of bushwalkers from all over the world traverse the

trail.

e Placing people in close proximity with the construction machinery and heavy vehicles associated
with construction and operation of a wind farm is inherently dangerous.

Further Questions

Q10.1. What traffic control procedures does Neoen plan to implement to ensure that users of the
Heysen Trail and local roads are not subjected to risks from construction machinery and heavy

vehicles during construction?

Q10.2. Will Neoen acknowledge that the wind farm development will increase the risks to users of the

Heysen Trail?
Q10.3. When is the GHD Traffic and Transport Report due?
Q10.4. Will Neoen share the report with the BVA?
Q10.5. Will Neoen restore and maintain roads after construction?
Question No. 12 — Does Neoen commit to funding a study on the impact of the project on raptors?

BVA Comments
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e The study on raptors should form part of a broader study on overall fauna and flora.
Further Questions

Q12.1. Who does Neoen plan to use to conduct the raptor study?

Q12.2. What will be the scope of the raptor study?

Q12.3. When does Neoen plan to conduct the raptor study?

Q12.4. Will Neoen commit to an ongoing monitoring program on raptors?

Q12.5. What actions will Neoen take where impacts on raptors are identified through the study or
ongoing monitoring program?

Q12.6. Will Neoen include the results of this study and the proposed monitoring and action plan in its
development application?

Q12.7. What other fauna and flora impact assessments does Neoen plan to carry out and when?

Section B — Response to Key Issues
Response No. 2 - Visual
BVA Comments

e In Neoen’s response to the BVA it refers to the photo montages produced from the photos
provided by the BVA as “......four additional photo montages.”

Further Questions

Ql. Will Neoen share all photo montages with the BVA?

Q2. Who is the independent consultant engaged by Neoen to conduct the Landscape and Visual
Assessment?
Q3. How does Neoen propose to “work with the community in determining important viewpoints”

regarding the visual impact of the project?

Q4. Will Neoen provide the BVA with a copy of this report prior to submitting its development
application?

Response No. 3 — Noise
BVA Comments

e Neoen acknowledges that the Crystal Brook Energy Park will have an impact on the project area.
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Recent acoustic studies have proven that the existing wind farm noise guidelines are incomplete
and fail to address noise in the 0 to 500 Hz frequency range.

Acoustic experts around the world acknowledge that dB(A) noise measurements are only valid for
measuring the human perception of loudness within the human audible frequency range (20Hz to
20 KHz).

The weightings applied to noise readings below 20 Hz effectively nullify any readings.

Recent medical studies have confirmed the health effects of noise in the 0 to 500 Hz frequency
range.

The Queensland Governments draft wind farm state code recognises the presence of low frequency
noise and requires noise measurement other that dB(A) to be utilised to measure low frequency

noise.

Due to the unique topography of Beetaloo Valley, the BVA believes that background noise studies
should be conducted at the residences in Beetaloo Valley.

In addition, the BVA believes that compliance monitoring for the first three years (minimum) should
be performed at all residences in Beetaloo Valley to identify any unique noise propagation

influences.

Further Questions

Ql.

Q2.

Q3.

Q4.

Q5.

Qé.

Q7.

Q8.

Will Neoen agree to conduct background noise studies at all Beetaloo Valley residences?

Will Neoen agree to conduct background noise studies that reflect the full seasonal wind
spectrum and worst case wind direction for all BVA residences?

Will Neoen agree to a modified noise criteria that includes a method for measuring and
predicting noise impacts in the 0 to 500 Hz frequency range?

Will Neoen acknowledge that the use of dB(A) noise measurements is not appropriate for noise
measurement in the low frequency ranges?

Will Neoen agree to modified compliance conditions that would limit wind farm noise at all
receivers to <5 dB (linear) above agreed background noise levels (also measured in dB linear)
for all wind speeds and all noise frequencies - including indoor residential measurements; as
assumed outdoor to indoor attenuation assumptions are invalid for low frequency noise?

How does Neoen propose to ‘prove’ that ‘no harm’” will result from the proposed wind farm

development?

Will Neoen agree to measure noise compliance at all BVA residences using the proposed
modified noise criteria during construction and during the first three years of operation?

Will Neoen include all the above details in its development application?
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Response No. 4 — Property Values

BVA Comments

Under the South Australia Environmental Protection Act 1993 (S5), any actual or potential financial
loss of >$5,000 is deemed ‘Material Environmental Harm’ and any actual or potential loss of
>$50,000 is deemed ‘Serious Environmental Harm’.

Global studies have shown that wind farms generally reduce property values by as much as 20%-
80%. Even a 20% loss of property value would exceed the $50,000 trigger for ‘Serious
Environmental harm’.

Further Questions

Q1.

Q2.

Will Neoen provide the BVA a written guarantee that where loss of property value can be
demonstrated, beyond a reasonable doubt, Neoen will compensate property owners for any
realised loss should they choose to sell and move from the area?

What evidence of reduced property valuation will Neoen accept?

Section C — New issues the BVA wish to raise with Neoen

The Beetaloo Valley Association would like to raise a number of new issues with Neoen. These issues
represent significant concerns to the BVA and a detailed written response on each issue would be
appreciated. Where Neoen'’s response references specific studies or other documentation, the BVA

would appreciate copies or a link to the documents.

Issue No. 10 — Vibration

BVA Comments

Acoustic studies have confirmed that vibration from wind turbines is also transmitted seismically to
residences at a power and frequency sufficient to cause nuisance and harm to people.

This vibration is induced by wind impacts and vortex shedding on the turbine blades and mast.

The vibration is transmitted through the turbine foundations to the surrounding rock and soil
structures and has sufficient power to impact residences within several kilometres.

Medical studies have confirmed that vibration has a significant impact on human health.
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In addition to the impact on residences, studies have shown that seismic vibrations have negative

impacts on the following:

a. Soil compaction leading to loss of crop yield
b. Burrowing wildlife leading to loss of habitat
c. Ground water quality
d. Unexploded ordinance (present in the abandoned Army munitions dump)
Questions
Q1. Does Neoen acknowledge the likelihood of vibration being transmitted through the ground
from its wind turbines?
Q2. Will Neoen share wind turbine manufacturer’s vibration data for airborne and seismic
transmission?
Q3. Does Neoen plan to conduct any geotechnical and seismic studies to ensure that vibration
transmission does not create nuisance or adverse health effects in BVA residences?
Q4. Does Neoen plan to include seismic monitoring to ensure no ‘Environmental Harm’?
Q5. Will Neoen agree to incorporate recent wind turbine design and vibration monitoring
recommendations published since the EPA noise guidelines were published in 2009?
Qs. Will Neoen provide a written guarantee that vibration from its wind turbine operation will
create no ‘Environmental Harm’?
Q7. Where ‘Environmental Harm’ is proven beyond a reasonable doubt, will Neoen agree to fully
fund all remedial actions required to mitigate the harm?
Q8. Will Neoen agree to compliance limits on vibration?

Issue No. 11 — Accuracy of information from Neoen

BVA Comments

The following legal notice appears on the Neoen website:

“The information provided on the www.neoen.fr or www.neoen.com websites are provided only
for information purposes. Neoen does not guarantee that the information provided on the
website is accurate, complete or up-to-date. The information may be updated, amended or
deleted at any time. The information appearing on the website does not dispense the user from
having to make any required complementary assessment.”
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e See BVA Q3. below - On the Crystal Brook Energy Park website, the following FAQ and response
appears:

Question: Are there any health risks associated with wind farms?

Response: Some 17 reviews of research literature conducted by leading health and research
organisations from all over the world, including the World Health Organisation, Australia’s National
Health and Medical Research Centre, the UK Health Protection Agency and the US National Research
Council, have concluded that there is no published evidence to positively link wind turbines with adverse
health effects.

e The BVA has concerns that the scaling of the wind turbines in the photo montages provided by
Neoen may be inaccurate.

Questions
Q1. Why does Neoen not guarantee the information that it has put on its website?
Q2. Does this legal notice also apply to the Crystal Brook Energy Park website?

Q3. Will Neoen agree to correct the misleading statement in the FAQ section regarding the health risks
associated with wind farms?

Q4. What information from Neoen can be trusted as accurate, complete or up-to-date?
Q5. Will Neoen guarantee the accuracy of the written responses to the BVA questions?

Q6. Will Neoen confirm the make and model of wind turbines depicted in the photo montages
provided?

Q7. Will Neoen confirm that the turbines depicted in the photo montages are representative of the
turbines proposed for the Crystal Brook Energy Park?

Q8. Will Neoen confirm that the scaling of the turbines in the photo montages is accurate?

Issue No. 11 — Impact on agriculture and natural resources
BVA Comments
e Members of the BVA rely on agriculture for income and personal consumption.

e Members of the BVA rely on natural resources such as ground water to support their agriculture
and personal consumption.

e The location of wind turbines will significant reduce aerial agriculture activities and may force
farmers to transition to less profitable crops and the use of more expensive spraying methods.

Questions
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Q9. Has Neoen conducted a wind turbine impact assessment on agriculture and natural resources?
Q10. Will Neoen share this report with the BVA?

Q11. Will Neoen agree to compensate landowners for any loss of agriculture and natural resources as a
result of the wind farm?

Section D — Additional general questions to Neoen

Q1. When does Neoen plan to submit its development application?

Q2. Does Neoen share its answers to the BVA questions with proposed Host land owners?
Q3. Does Neoen have a Corporate Social Responsibility (CSR) Policy?

Q4. Does the CSR Policy require Neoen to respect Local Communities and their Local Government
Development Plan requirements?

Q5. Will Neoen provide the BVA with a copy of its CSR Policy?
Qé. Will Neoen provide the BVA with a copy of its complaints management procedure?

Q7. On the Crystal Brook Energy Park website, the following FAQ appears. What is Neoen’s
definition of “the average person”?

“Can wind turbines noise affect local residents?

Before it can operate, a wind farm has to demonstrate that noise levels at neighbouring
residences will meet strict noise limits (35dB in rural areas, compared to background noises that
generally range from 40 to 45dB).

These limits are designed to ensure that the noise from a wind farm is not intrusive for the

average person.”

Q8. Is Neoen suggesting that we should not be concerned about people who don’t meet the
definition of the ‘average’ person?
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Executive Summary

This Report is in response to a request from Mr lan Peterson for a noise impact assessment commentary
with respect to the proposed Crystal Brook Energy Park (CBEP). The commentary presents a set of noise
impact assessments based on turbine data provided in Sonus CBEP documentation. The provenance and

application of the South Australian wind farm noise guidelines are discussed. The potential for noise

impacts is identified.

Infraduction

The proposed Crystal Brook Energy Park will have up to 125MW of wind generation comprising 26 turbines

(up to 240m in height). Documentation for this project is sourced from:

https://www.saplanningcommission.sa.gov.au/__data/assets/pdf_file/0005/462857/354_V003_18_App

lication_docs_Part_1.pdf

and

https://www.saplanningcommission.sa.gov.au/ _data/assets/pdf file/0006/462858/354 V003 18 App

lication docs Part 2.pdf

Neoen documentation states that:

The wind turbines and their sites have been selected and sited to meet key impact management criteria

including:

e The EPA’s noise criteria

e A minimum distance of 1km from un-involved residences and 2km from the closest zoned living

area (the Rural Living Zone)

However, Neoen also states, in relation to concern about noise and potential health effects:

Concern raised in relation to
noise and infrasound and
potential health impacts on
the local community

The development must comply with the SA Environment
Protection Authority (EPA) Wind Farm Guidelines. Expert
acoustic engineering advice has been integral to the siting of
the proposed wind turbines to ensure the SA Environment
Protection Authority (EPA) Wind Farm Guideline is meti.

Regarding infrasound, there is no scientific data to suggest that
the levels of low frequency noise emitted by wind turbines
make humans sick. Research to date has not shown any
negative health effects at the noise levels produced by
operational wind turbines.

The project team has also taken a conservative approach, and
no wind turbines will be located within 1.3km of a non-
involved landholder (the Guidelines specify 1km).

Noise Measurement Services Pty Ltd
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DISCUSSION

1. Ambient Sound Levels 7
Appendix A refers to the ambient noise level and weather surveys being undertaken by residents.

2, Wind Farm Noise Calculations
Wind farm noise calculations, tabulated sound levels at residences, and graphical noise exposure contours
are presented in Appendix B. A standard (I1SO 9613-2) noise prediction model is applied. Two wind turbine
sound power levels are applied; 105 dB(A) and 110 dB(A), as there is no certainty that the indicative 105
dB(A) SWL noise turbine nominated in the Sonus report ‘Crystal Brook Energy Park Environmental Noise
Assessment March 2018’ will be the turbine installed.

e The 110 SWL contour provides a practical and reasonable approach to assessing the ‘105 dB SWL
turbine plus 5 dB penalty for amplitude modulation’ zone of influence.

e As an absolute the minimum the applicant must provide the true certified sound power levels,
operational conditions (e.g. is there a ‘low-noise’ mode) and wind speed data for each turbine type
to be installed.

3. Potential for Adverse Health Effects -

An Administrative Appeals Tribunal Decision that specifically addresses the potential for adverse health
effects due to wind farm noise is presented in Appendix C.

4, South Australia Noise Legislation and Wind Farm Guidelines
Relevant sections of the South Australian noise policy, noise characteristics and wind farm guidelines are
presented and discussed in Appendix D.

5. Amplitude Modulation and Other Characteristics )
Relevant sections from a Sonus paper addressing wind farm noise, amplitude modulation and other
characteristics are presented in Appendix E. This material and a potential 5 dB penalty is not addressed in
the Sonus report ‘Crystal Brook Energy Park Environmental Noise Assessment March 2018’.

6. Glossary - ) i )

A Glossary of terms is provided in Appendix F.
Noise Measurement Services Pty Ltd ™

Report 4154 20 June 2018 5
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,A,FJP,e“,diX A: Ambient Sound Levels

Ambient sound level monitoring commenced at three residential locations in October 2017. Sound levels
are collected at 10-minute intervals with Class 1 BSWA Model 308 sound level meters. Depending on the
location, each meter collects time-average (LAeq) and statistical (e.g. LA90) sound levels or time-average

and one-third octave band sound levels.

Each meter is connected to a soundcard to record audible, low frequency and infrasound. A second

microphone provides recording for infrasound and low frequency sound.

A Davis weather station collects weather data as wind speed and direction, temperature, humidity,

barometric pressure and rainfall, also at 10-minute intervals.

Noise Measurement Services Pty Ltd
Report 4154 20 June 2018 6
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Appendix B: Wind Farm NQise Calculations

The 1SO 9613 standard from 1996 is the most used noise prediction method worldwide. Many countries
refer to ISO 9613 in their noise legislation. However, the ISO 9613 standard does not contain guidelines for
quality assured software implementation, which leads to differences between applications in calculated
results. In 2015 this changed with the release of ISO/TR 17534-3. This quality standard gives clear
recommendations for interpreting the 1SO 9613 method. The calculations in this Commentary are
implemented with SoundPLAN 8. SoundPLAN supports and complies with changes that have been
proposed to ISO/TR 17534-3:2015, relating to acoustics software for the implementation of standards

associated with the calculation of sound outdoors.

The recommended changes outlined to ISO 9613-2 will help improve the accuracy of calculated sound

levels, which can currently differ significantly.

Noise modelling presents ‘single-figure dB(A)’ values to provide a simplified overview of potential noise
exposure. The effects of low frequency sound and amplitude modulated sound are not considered. As such,

the levels must be adjusted in terms of real-life 24/7/365” application.

The calculations and modelling in this Commentary are under Default conditions as these present the
readily assessable conditions for a slight downwind breeze for comparison purposes. In practice, under field
observations, real conditions can vary significantly due to temperature changes, changes in wind speed
and direction, and changing operational conditions applied to the wind farm turbines. These variations

can happen quickly, in minutes, and noise modelling does not normally present these important variations.

Madel Variables

Noise Model Standard 1SO 9613-2: 1996

Air absorption Standard 1S0 9613-1

Ground Absorption Factor 0.5

Air Pressure 1013.3 mbar

Relative Humidity 70.00%

Temperature 10.0°C

Receptor Height (m) 1.5

Noise Source

Model GE 4.8-158 Wind Turbine Generator

Hub Height (m) 160

Rotor Diameter (m}) 158

Sound Power Level Sum | 16Hz | 31Hz | 63Hz | 125Hz 250Hz 500Hz 1kHz | 2kHz | 4kHz | 8kHz
dB(z) 125 124 117 113 109 105 101 101 96 85 71
dB(A) 105 67 78 87 93 96 98 101 97 86 70

The noise prediction locations and turbine sound power data have been recorded from information
provided by Mr Peterson.

Noise Measurement Services Pty Ltd
Report 4154 20 June 2018 7



CRYSTAL BROOK WIND FARM NOISE IMPACT ASSESSMENT COMMENTARY

Residences and Turbines
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Results for the ISO Default condition, Port Pirie wind rose, and 100% southerly wind at 6m/s are presented
in Table 1 and graphically in Plates 1 to 6.

Table 1: Summary forecast noise levels (LAeq) for different operational scenarios

Forecast Noise Level (dB(A))
Receiver Turbine SWL 105dB(A) Turbine SWL 110dB(A)
1S0 Default Met Port Pirie Met 100% Southerly Wind 1SO Default Met Port Pirie Met 100% Southerly Wind
H2 29.0 21.6 26.5 34.1 327 31.6
H3 243 2.4 19.7 294 21.5 2.8
H4 27.3 25.6 231 324 30.7 28.2
H6 281 271 25.2 332 322 303
H7 30.0 29.1 274 35.1 34.2 325
H12 - Beneficiary 359 35.6 355 41.0 40.7 40.6
H13 - Beneficiary 37.9 37.7 37.8 43.0 42.8 42.9
H14 - Beneficiary 31.2 30.5 31.0 36.3 356 36.1
H15 - Beneficiary 40.5 405 40.5 457 45.6 45.6
H16 328 320 30.6 37.9 37.1 357
H17 35.1 349 35.1 40.2 40.0 40.2
H18 - Beneficiary 27.5 269 21.5 32.6 320 32.6
H19 24.6 2.7 24.6 29.7 28.8 29.7
H19B 239 23.0 239 29.1 28.1 29.0
H22 - Beneficiary 9.9 85 9.6 15.0 13.6 14.7
H24 33.0 324 31.8 381 375 37.0
H33 - Beneficiary
H49 24.0 24 223 29.1. 27.5 27.4
H50 294 288 293 34.5 33.9 34.4
H51 31.0 30.7 30.9 36.1 35.8 36.0
H52 220 21.2 21.9 271 26.3 27.0
H56 30.0 29.4 28.6 35.1 34.5 337
H58 239 225 195 29.0 27.6 24.6
H59 253 236 203 304 28.8 25.4
H60 302 29.0 26.9 353 34.1 320
H75 - Beneficiary 19.5 17.6 13.7 24.6 22.7 18.8
H80 2.5 211 21.8 2.6 26.2 26.9

Noise Measurement Services Pty Ltd
Report 4154 20 June 2018 8
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Plate 1: Calculations under I1SO 9613-2 default settings, turbines at 105 dB(A) sound power level
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Plate 3: Calculations with 6m/s wind from the south, turbines at 105 dB(A) sound power level
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Plate 5: Calculations with Port Pirie wind rose data, turbines at 110 dB(A) sound power level
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Summary calculations

Forecast Noise Level (dB(A))
Receiver Turhine SWL105dB(A) Turbine SWL 110dB(A)
1SO Default Met Port Pirie Met 100% Southerly Wind 1SO Default Met Port Pirie Met 100% Southerly Wind
H2 29.0 27.6 26,5 34.1 327 316
H3 243 224 19.7 29.4 27.5 24.8
H4 273 25.6 231 324 30.7 28.2
H6 28.1 271 25.2 33.2 322 303
H7 30.0 29.1 27.4 35.1 34.2 325
H12 - Beneficiary 35.9 35.6 35.5 41.0 40.7 40.6
H13 - Beneficiary 379 37.7 37.8 43.0 42.8 42.9
H14 - Beneficiary 31.2 30.5 31.0 36.3 35.6 36.1
H15 - Beneficiary 40.5 40.5 40.5 45.7 45.6 45.6
H16 32.8 32.0 30.6 379 371 35.7
H17 35.1 349 351 40.2 40.0 40.2
H18 - Beneficiary 27.5 26.9 27.5 326 32.0 326
H19 24.6 23.7 24.6 29.7 28.8 29.7
H198 239 23.0 23.9 29.1 28.1 29.0
H22 - Beneficiary 9.9 8.5 9.6 15.0 13.6 14.7
H24 33.0 324 31.8 38.1 375 37.0
H33 - Beneficiary
H49 24.0 224 22.3 29.1 27.5 274
H50 29.4 28.8 29.3 34.5 339 34.4
H51 31.0 30.7 309 36.1 35.8 36.0
H52 22.0 21.2 219 271 26.3 27.0
H56 30.0 29.4 28.6 35.1 34.5 337
H58 239 22.5 19.5 29.0 27.6 24.6
H59 253 23.6 20.3 30.4 28.8 25.4
H60 30.2 29.0 269 353 34.1 320
H75 - Beneficiary 19.5 17.6 137 24.6 22.7 18.8
H80 22.5 21.1 21.8 27.6 26.2 26.9
Plate 7: Port Pirie wind rose
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Port Pirie is the closest BOM station at 23 km distant

Wind rose recorded from:

https://wind.willyweather.com.au/sa/flinders-ranges-and-outback/port-pirie.html

Additional weather data for Crystal Brook is available in pictorial form from Meteoblue:

https://www.meteoblue.com/en/weather/archive/windrose/crystal-brook_australia_2073422

Noise Measurement Services Pty Ltd
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Appendix - Potentiﬁalrfor Adver;e Health Effects

Whether there is evidence that wind farm emissions cause or are associated with diseases, and, whether
there is a plausible basis for thinking that wind farm emissions could lead to disease has been considered in
the case: Waubra Foundation and Commissioner of Australian Charities and Not-for-profits Commission [2017]
AATA 2424 (4 December 2017). The Tribunal consisted of the Honourable Justice White, Deputy President and

Deputy President K Bean.

The official link to the AAT decision on the Austlii website is here: http://www.austlii.edu.au/cgi-

bin/viewdoc/au/cases/cth/AATA/2017/2424.html

The section of the judgment dealing with wind turbine noise being a pathway to disease is summarised

here:

Excerpts from Pages 141 to 148 of the Decision

468. The propositions which we understand have unanimous support from the relevant experts or are not
contested include the following:

e  Wind turbines emit sound, some of which is audible, and some of which is inaudible (infrasound);

e There are numerous recorded instances of WTN exceeding 40 dB(A) (which is a recognised threshold
for annoyance/sleep disturbance);

e There are also recorded instances of substantial increases in sound at particular frequencies when
particular wind farms are operating compared with those at times when they are shut down;

e [fitis present at high enough levels, low frequency sound and even infrasound may be audible;

e  WTN is complex, highly variable and has unique characteristics;

e The amount and type of sound emitted by a wind farm at a given time and in a given location is
influenced by many variables including topography, temperature, wind speed, the type of wind
turbines, the extent to which they are maintained, the number of turbines, and their mode of
operation;

e  Wind farms potentially operate 24 hours a day, seven days a week;

e There are numerous examples of WTN giving rise to complaints of annoyance from nearby residents,

both in Australia and overseas.

469. The propositions which are supported by the preponderance of relevant expert opinion, and which we
accept on that basis, include the following:
e A significant proportion of the sound emitted by wind turbines is in the lower frequency range, i.e.
below 20 Hz;
e The dB(A) weighting system is not designed to measure that sound, and is not an appropriate way of

measuring it;

Noise Measurement Services Pty Ltd
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470.

The most accurate way of determining the level and type of sound present at a particular location is
to measure the sound at that location;

The best way of accurately measuring WTN at a particular location is through ‘raw’ unweighted
measurements which are not averaged across time and are then subjected to detailed “narrow-
band” analysis;

When it is present, due to its particular characteristics, low frequency noise and infrasound can be
greater indoors than outdoors at the same location, and can cause a building to vibrate, resulting in
resonance;

Humans are more sensitive to low frequency sound, and it can therefore cause greater annoyance
than higher frequency sound;

Even if it is not audible, low frequency noise and infrasound may have other effects on the human
body, which are not mediated by hearing but also not fully understood. Those effects may include
motion-sickness-like symptoms, vertigo, and tinnitus-like symptoms. However, the material before us
does not include any study which has explored a possible connection between such symptoms and

wind turbine emissions in a particular population.

We consider that the evidence justifies the following conclusions:

The proposition that sound emissions from wind farms directly cause any adverse health effects
which could be regarded as a “disease” for the purposes of the ACNC Act is not established;

Nor, on the current evidence, is there any plausible basis for concluding that wind farm emissions
may directly cause any disease;

However, noise annoyance is a plausible pathway to disease;

There is an established association between WTN annoyance and adverse health effects (eg. this was
established by the Health Canada study);

There is an established association between noise annoyance and some diseases, including
hypertension and cardiovascular disease, possibly mediated in part by disturbed sleep and/or
psychological stress/distress;

There are as yet no comprehensive studies which have combined objective health measurements
with actual sound measurements in order to determine for a given population the relationships
between the sound emissions of wind turbines, annoyance, and adverse health outcomes. Indeed
there is as yet no study which has given rise to a soundly based understanding of the degree to which
particular types or levels of wind turbine emissions give rise to annoyance, or what levels or types of
emissions are associated with what level of annoyance in the population. Because it relied on
calculated rather than actual sound measurements, and was limited to the A and C-weighted

systems, the Health Canada study did not do this.

473. The applicant submitted that the evidence in the hearing provided plausible and credible evidence of

the kind required. Counsel referred in particular to the effect of noise on sleep and, in particular, in

disturbing sleep. It was not contentious that impaired sleep, if sufficiently serious, may result in a number of

Noise Measurement Services Pty Ltd <
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ailments and diseases. Professor Wittert said that “depression and sleep disturbance are, respectively, the
first and third most common psychological reasons for patient encounters in general practice”. The
professor went on to say that insomnia doubles the risk of future development of depression and that
insomnia symptoms together with shortened sleep are associated with hypertension. Professor Wittert also
said that a person suffering from restricted sleep is exposed to an increased risk of elevated blood sugar
levels and endocrine disorders such as diabetes, symptomatic ischaemic heart disease, hypertension,

obesity, insomnia and anxiety related illnesses.

476. As our earlier findings have indicated, some wind farms generate sound which is capable of causing,
and does cause, annoyance. We are further satisfied that annoyance of the kind which is generated (often
associated with psychological distress and sleep disturbance), is a recognised pathway to a range of adverse

health outcomes, including hypertension and cardiovascular disease.

481. It follows in our view that the applicant has established that there is a plausible basis for thinking that
wind turbine sound (mediated by annoyance) may lead to adverse health outcomes, such as to warrant
further investigation. It is unnecessary for us to draw conclusions as to the precise nature of the annoyance
which is caused, and whether annoyance may be caused by sound which is not audible (infrasound). That is
something which we expect will be the subject of further study and investigation. For our purposes, it is
sufficient that annoyance is produced, and it appears that it may be associated with adverse health
outcomes. An identification of the causes of that annoyance may allow it to be reduced or mitigated and

adverse health outcomes to be reduced or avoided.

482. We regard it as particularly significant that the NHMRC has considered that, despite the absence of
direct evidence that exposure to wind farm noise affects physical or mental health, and the poor quality
direct evidence that wind farm noise is associated with annoyance or sleep disturbance, it is appropriate to

provide funding to the extent of $3.3 million for an evaluation of the “sleep and physiological disturbance

characteristics of wind farm noise compared to traffic noise” and for an investigation of whether “exposure
to infrasound causes health problems”. Given this degree of recognition by the NHMRC, we do not consider
that it should be held that the associations which are the subject of the applicant’s activities do not have

plausibility or credibility, although not as yet positively established.

485. Given our finding that there is a plausible basis for considering that wind farm sound emissions may
have an adverse effect on human health, we accept that conducting, supporting and advocating for further
research or engaging in awareness raising activities could be properly characterised as activities promoting

the prevention or control of diseases (in the sense of that term explained earlier).
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Appendix D: South Australia Noise Legislation and Wind Farm
Guidrerl?nres

The South Australia Environment Protection (Noise) Policy 2007 under the Environment Protection Act 1993

sets out the requirements for measuring and assessing noise. One of the critical terms is ‘characteristic’.

The Noise Policy states that a characteristic, in relation to noise from a noise source, means a tonal,
impulsive, low frequency or modulating characteristic of the noise that is determined by the Authority or
another administering agency, in accordance with the Guidelines for the use of the Environment Protection
(Noise) Policy 2007 published by the Authority as in force from time to time, to be fundamental to the
nature and impact of the noise;

» low frequency characteristic—a noise has a low frequency characteristic if it has a characteristic

that dominates the overall noise with content between 20 hertz and 250 hertz;
» modulating characteristic—a noise has a modulating characteristic if it varies significantly in

frequency character or amplitude;

With respect to wind farms, the Policy states:

34—Wind farms

(1) If a person operates a wind farm, the Wind Farms Environmental Noise Guidelines 2003 prepared by the
Authority apply.

(2) In this clause—wind farm means a group of wind turbine generators.

35—I/ssue of environment protection orders to give effect to guidelines
The Authority or another administering agency may issue an environment protection order to a person who
undertakes an activity referred to in this Part to give effect to the guidelines that apply to the activity under this Part.

Comments:

1. It is understood that later Guidelines issued in 2009 are applied by the SAEPA although the Policy does

not specifically allow for this later document. The disclaimer to the 2009 Guidelines state:
This publication is a guide only and does not necessarily provide adequate information in relation to every situation.
This publication seeks to explain your possible obligations in a helpful and accessible way. In doing so, however,
some detail may not be captured. It is important, therefore, that you seek information from the EPA itself regarding

your possible obligations and, where appropriate, that you seek your own legal advice.

2. From a technical point-of-view, therefore, as sound/noise monitoring and evaluation professionals we
would apply the provisions of the Policy relating to ‘characteristics’. This position, we believe, is supported

by the information recorded in Appendix E.

3. It would appear that the guidelines do not apply to a specific windfarm, e.g. Crystal Brook, unless and

until an environment protection order has been issued to a person who undertakes the wind farm activity.
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'Appendix E: Amplitude Mpdulation and Other Characteristics

Sonus, in the document titled ‘Wind Farms Technical Paper — Environmental Noise’ dated November 2010 to the
Clean Energy Council, state:

Amplitude Modulation

Amplitude modulation is an inherent noise character associated with wind farms. It should be noted that
the ambient environment modulates in noise level by a significantly greater margin and over a significantly
greater time period than that which would be audible from a wind farm at a typical separation distance.
Notwithstanding, the South Australian Guidelines (2003 & 2009) note that the objective standards include a

5 dB(A) penalty for this fundamental and inherent character of amplitude modulation.

A 5 dB(A) penalty is a significant acoustic impost. To reduce a noise source by 5 dB(A) requires either the
distance between the source and the receiver to be approximately doubled, or the noise source to reduce
its output by two thirds. In wind farm terms, this means the distance between the farm and the nearest
dwellings might need to be doubled, or up to two thirds of the total turbine numbers would need to be

removed, compared to a wind farm not subject to such a penalty.

The ability to hear the “swish” (amplitude modulation) depends on a range of factors. It will be most
prevalent when there is a stable environment (temperature inversion) at the wind farm and the background
noise level at the listening location is low. In addition, amplitude modulation is greater when located cross
wind from a wind turbine (Olermans and Schepers, 2009). It is noted that whilst the amplitude modulation
is greater at a cross wind location, the actual noise level from the wind farm will be lower than at a
corresponding downwind location. These conditions are most likely to occur when wind speeds at the wind

farm are low under a clear night sky.

The swish is at its greatest under the above conditions as the change in wind speed at increased heights
above the ground is also at its greatest, and this results in an increased difference in wind speed as the
blades move through the top of their arc and down past the tower. In addition, if there are several turbines
subject to similar conditions, then it is possible this can have an amplifying effect on the modulation. The
increase in swish under these specific conditions is termed the Van Den Berg Effect, and it is suggested

higher levels of swish might result in higher levels of annoyance and potentially sleep disturbance.

The Van Den Berg effect was observed on a flat site in Europe under specific conditions and in the two
matters before the NSW Land and Environment Court (Gullen Range wind farm NSW LEC 41288 of 2008 and
Taralga wind farm NSW LEC 11216 of 2007), it has been determined by the relevant experts that the
required meteorological conditions to trigger the effect were not a feature of the environment. In Gullen

Range (NSW LEC 41288 of 2008), the meteorological analysis prepared by Dr Chris Purton concluded that
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suitable conditions for this effect are not a feature of the area because of the elevated ridgeline location of

the wind farm (Purton, evidence NSW LEC 41288 of 2008).

If suitable conditions did exist to regularly generate high levels of swish, then there is no scientific research
to indicate that the existing Standards and Guidelines do not adequately account for it. Indeed, given the
conditions are more likely to occur at night, then sleep disturbance would be the main issue to address, and
the noise standards applied to wind farms are significantly more stringent than limits established for the

potential onset of sleep disturbance. This is discussed in further detail in the following section.

In the first draft of the National Wind Farm Development Guidelines (EPHC, 2009), excessive swish is
referred to as one of the potential Special Audible Characteristics (or SACs) along with low frequency,
infrasound and tonality. It recommends that:
With the exception of tonality, the assessment of SACs will not be carried out during the noise impact
assessment phase, that is, pre-construction. This arrangement reflects two key issues:
i. There are, at present, very few published and scientifically-validated cases of any SACs of wind farm
noise emission being problematic at receivers. The extent of reliable published material does not, at this
stage, warrant inclusion of SACs other than tonality into the noise impact assessment planning stage.
ji. In the case that reliable evidence did demonstrate merit in assessing such factors during the pre-
construction phase, there is a gap in currently available techniques for assessing SACs as part of the
noise impact assessment. In part this is due to the causes of most SACs in wind turbine noise emission

not yet being clearly understood.

In summary:

e Swish is an inherent noise characteristic of a wind farm;

e Modulation in noise level is a feature of the ambient noise environment surrounding a wind farm;

e The level and depth of swish can vary with meteorological conditions, and under certain
conditions, will be more prevalent;

e The conditions to consistently generate high levels of audible swish have not been established to
be a typical feature of Australian wind farms;

e The level, depth, time and testing regime for excessive swish that would justify introducing a more
stringent standard have not been established;

e Sleep disturbance is the key issue associated with excessive swish, if it is to occur.
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rAppendixr F: Glossary

Background sound pressure level (LA90,T), LA90

Commonly called the "L90" or "background" level and is an indicator of the quietest times of day, evening
or night. The LA90 level is calculated as the noise level equalled and exceeded for 90% the measurement
time. The measured LA90 time-intervals are arithmetically averaged to present the “average background”
levels of the environment for day/evening/night. The level is recorded in the absence of any noise under

investigation. The level is not adjusted for tonality or impulsiveness.

Equivalent Continuous or time average sound pressure level (LAeq,T), Leq

Commonly called the "Leq" level it is the logarithmic average sound/noise level from all sources far and
near. The level can be adjusted for tonality.

CAUTION: this is NOT the same measure as described in the Noise Policy definition of ambient noise level

(continuous) as the Policy definition applies the exponential Fast response.

Fagade-adjusted level
A sound level that is measured at a distance of 1.0 metre from a wall or facade. The level is nominally 2.5 dB

higher than the free-field level.

Free-field level

A sound level that is measured at a distance of more than 3.5 metres from a wall or facade.

Beneficial
e Aterm applied to a person or landowner who directly benefits from a project or activity.

e Landowner with a commercial agreement with the wind farm developer.

Noise Measurement Services Pty Ltd
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INTRODUCTION

Australian wind farms currently provide 1841MW of power or enough energy to power
772,286 homes (Clean Energy Council Renewable Energy Database, April 2010). With this

level of generation comes a need to ensure their advantages are balanced against the

amenity of the communities that live in their vicinity.

This Technical Paper has been prepared to provide the latest information to communities,

developers, planning and enforcement authorities and other stakeholders on environmental

noise from wind farms and includes:

An explanation of the sources of noise from a wind farm and its characteristics;

A summary of the various Australian wind farm noise standards and guidelines and a

comparison of the local and International approaches;

A description of the methodology associated with a detailed environmental noise
assessment prepared for a wind farm in accordance with the relevant standards and

guidelines;
A description of the various terms used in those assessments including the ambient
noise environment, background noise levels and characteristics such as modulation,

tonality, infrasound and low frequency;

A summary of the research conducted into a range of issues including:

Health impacts and annoyance;

Infrasound and low frequency;

Amplitude modulation; and

Sleep disturbance
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EXECUTIVE SUMMARY

Virtually all processes generate noise, including wind farms. The response to noise by
individuals can be wide and varied. Noise is often the most important factor in determining the
separation distance between wind turbines and sensitive receivers. The assessment of noise

therefore plays a significant role in determining the viability of and the size of wind farms.

Australian jurisdictions presently assess the noise from wind farms under a range of Standards

and Guidelines applicable to each individual State or Territory.

The Standards and Guidelines used in Australia and New Zealand are stringent in comparison
to other International approaches. They are also the most contemporary in the World, with
recent updates and releases of the main assessment approaches occurring in both late 2009
and early 2010.

Notwithstanding the above, there are community concerns relating to both annoyance and
health impacts associated with environmental noise from both planned and operating wind
farms. As such, the Clean Energy Council has engaged Sonus to make an independent

review of the available information relating to noise from wind farms.
The information in this Technical Paper results in the following key conclusions:
e The standards and guidelines used for the assessment of environmental noise from
wind farms in Australia and New Zealand are amongst the most stringent and

contemporary in the World;

e There are inherent discrepancies associated with a number of different approaches

from jurisdiction to jurisdiction;

e The rate of complaints relating to environmental noise emissions from residents living

in the vicinity of operating wind farms is very low;
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There are complaints relating to environmental noise emissions from residents living in
the vicinity of operating wind farms. These complaints generally relate to concerns

regarding low frequency noise and health related impacts; and

There is detailed and extensive research and evidence that indicates that the noise
from wind farms developed and operated in accordance with the current Standards

and Guidelines will not have any direct adverse health effects.
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THE NOISE FROM A WIND FARM

The acoustic energy generated by a wind turbine is of a similar order to that produced by a
truck engine, a tractor, a large forklift or a range of typical earthmoving equipment. However,
a wind turbine is a stationary source that operates in conjunction with other turbines in a
generally windy environment, is located high above the ground and has different noise

characteristics compared to these other noise sources.

This section provides information relating to the level and characteristics of noise from a wind

farm.

Noise is inherently produced by moving elements. There are two main moving elements that
generate the environmental noise from a wind turbine, being the external rotating blades and

the internal mechanical components such as the gearbox and generator.

Acrodynamic

Gearbox

Hub

Blm’cs

Auxiliaries
lower

Figure 1 - (Modified from Wagner 1996)
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The noise from the blades and the internal machinery are commonly categorised as

aerodynamic and mechanical noise respectively.
Mechanical Noise

Mechanical noise sources are primarily associated with the electrical generation components
of the turbine, typically emanating from the gear box and the generator. Mechanical noise was
audible from early turbine designs. On modern designs, mechanical noise has been
significantly reduced (Moorhouse et al., 2007), such that aerodynamic noise from the blades is

generally the dominant noise emission from a wind turbine.
Aerodynamic Noise

Aerodynamic noise typically dominates the noise emission of a wind turbine and is produced

by the rotation of the turbine blades through the air.

Turbine blades employ an airfoil shape to generate a turning force. The shape of an airfoil
causes air to travel more rapidly over the top of the airfoil than below it, producing a lift force
as air passes over it. The nature of this air interaction produces noise through a variety of

mechanisms (Brooks et al., 1989).

In general terms, the noise we hear in any environment is a combination of energy at different
frequencies. There are noise sources that have their dominant content of energy present in
the higher frequencies, such as a whistle, and noise sources that have their dominant content
in the low frequencies, such as a diesel locomotive engine. Most noise sources are
“broadband” in nature; that is they possess energy in all frequencies. A typical broadband
noise is music, where the bass content is in the low frequency region, and the voices and

general melody are in the middle and higher frequencies.

Aerodynamic noise is broadband in nature and present at all frequencies. Weighting networks
are applied to measured sound pressure levels to adjust for certain characteristics. The A-
weighting network (dB(A)) is the most common, and it is applied to simulate the human
response for sound in the most common frequency range. Therefore, the A-weighted network

(dB(A)) is the network used in wind farm standards and guidelines.

Aerodynamic noise can be further separated into the following categories, generally termed

“characteristics”:
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Amplitude Modulation

Amplitude modulation is most commonly described as a “swish” (Pedersen, 2005). “Swish” is
a result of a rise and fall in the noise level from the moving blades. The noise level from a
turbine rises during the downward motion of the blade. The effect of this is a rise in level of
approximately once per second for a typical three-bladed turbine as each blade passes

through its downward stroke.

It was previously thought that “swish” occurred as the blade passed the tower, travelling
through disturbed airflow, however, a recent detailed study indicates it is related to the

difference in wind speed over the swept area of a blade (Oerlemans and Schepers, 2009).

Other explanations for the rise in noise level that occurs on the downward stroke relate to the
slight tilt of the rotor-plane on most modern wind turbines to ensure that the blades do not hit
the tower. An effect of the tilt is that when the blades are moving downwards they are moving
against the wind. Conversely, when moving upwards they are moving in the same direction as
the wind. Therefore, with the effective wind speed being higher on the downward stroke, it is

suggested that a higher noise level is produced (Sloth, 2010).

Wind

Rotation
Direction
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Section displaying blade tilt 3D Elevation displaying blade
velocity

Figure 2 - Blade Velocity due to Tilt
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Low Frequency Noise

Noise sources that produce low frequency content, such as a freight train locomotive or diesel
engine; have dominant noise content in the frequency range between 20 and 200 Hz (O’Neal

et al, 2009). Low frequency noise is often described as a “rumble”.

Aerodynamic noise from a wind turbine is not dominant in the low frequency range. The main
content of aerodynamic noise generated by a wind turbine is often in the area known

generically as the mid-frequencies, being between 200 and 1000Hz.

Noise reduces over distance due to a range of factors including atmospheric absorption. The
mid and high frequencies are subject to a greater rate of atmospheric absorption compared to
the low frequencies and therefore over large distances, whilst the absolute level of noise in all
frequencies reduces, the relative level of low frequency noise compared to the mid and high
frequency content increases. For example, when standing alongside a road corridor, the mid
and high frequency noise from the tyre and road interaction is dominant, particularly if the road
surface is wet. However, at large distances from a road corridor in a rural environment, the

remaining audible content is the low frequency noise of the engine and exhaust.

This effect is exacerbated in an environment that includes masking noise in the mid and high

frequencies, such as that produced by wind in nearby trees.

A typical separation distance between wind farms and dwellings is of the order of 1000m. At
similar distances, in an ambient environment where wind in the trees is present, it is possible
that only low frequencies remain audible and detectable from a noise source that produces
content across the full frequency range. This effect will be more prevalent for larger wind
farms because the separation distances need to be greater in order to achieve the relevant
noise standards. A greater separation distance changes the dominant frequency range from
the mid frequencies at locations close to the wind farm to the low frequencies further away,

due to the effects described above.

The low frequency content of noise from a wind farm is easily measured and can also be
heard and compared against other noise sources in the environment. Low frequency sound
produced by wind farms is not unique in overall level or content and it can be easily measured
and heard at a range of locations well in excess of that in the vicinity of a wind farm. The C-
weighting network (dB(C)) has been developed to determine the human perception and

annoyance due to noise that lies within the low frequency range.
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Infrasound

Infrasound is generally defined as noise at frequencies less than 20 Hz (O’'Neal et al., 2009).
The generation of infrasound was detected on early turbine designs, which incorporated the
blades ‘downwind’ of the tower structure (Hubbard and Shepherd 2009). The mechanism for
the generation was that the blade passed through the wake caused by the presence of the

tower.

Audible levels of infrasound have been measured from downwind blade wind turbines
(Jakobsen, J., 2005). Modern turbines locate the blades upwind of the tower and it is found
that turbines of contemporary design produce much lower levels of infrasound (Jakobsen, J.,
2005), (Hubbard and Shepherd 2009).

Infrasound is often described as inaudible, however, sound below 20 Hz remains audible
provided that the sound level is sufficiently high (O’Neal et al, 2009). The thresholds of

hearing for infrasound have been determined in a range of studies (Levanthall, 2003).

Non-audible perception of infrasound through felt vibrations in various parts of the body is not
possible for levels of infrasound that are below the established threshold of hearing and only

occurs at levels well above the threshold (Moeller and Pedersen, 2004).

Weighting networks are applied to measured sound pressure levels to adjust for certain
characteristics. The A-weighting network (dB(A)) is the most common, and it is applied to
simulate the human response for sound in the most common frequency range. The G-
weighting has been standardised to determine the human perception and annoyance due to

noise that lies within the infrasound frequency range (ISO 7196, 1995).

A common audibility threshold from the range of studies is an infrasound noise level of
85 dB(G) or greater. This is used by the Queensland Department of Environment and
Resource Management’s (DERM'’s) draft Guideline for the assessment of low frequency noise
as the acceptable level of infrasound in the environment from a noise source to protect against
the potential onset of annoyance and is consistent with other approaches, including the UK
Department for Environment, Food and Rural Affairs (DEFRA., Leventhall, 2003).
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Whilst the aerodynamic noise from a rotating turbine blade produces energy in the infrasound
range, measurements of infrasound noise emissions from modern upwind turbines indicates
that at distances of 200 metres, infrasound is in the order of 25 dB below the recognised
perception threshold of 85 dB(G) and other similar recognised perception thresholds (Hayes
Mckenzie Partnership Ltd, 2006). A 25 dB difference is significant and represents at least a
100 fold difference in energy content. Infrasound also reduces in level when moving away
from the source, and separation distances between wind farms and dwellings are generally

well in excess of 200m.

Notwithstanding the above, there are natural sources of infrasound including wind and
breaking waves, and a wide range of man-made sources such as industrial processes,
vehicles and air conditioning and ventilation systems that make infrasound prevalent in the

natural and urban environment (Howe, 2006).

Future Designs

A wind turbine converts wind energy into rotational energy (which in turn becomes electricity)
and acoustic energy. An efficient wind turbine converts more of the wind energy into rotational
energy with all other factors, such as blade angles, being equal. Therefore, it is in the best
interests of wind turbine manufacturers to research and make available quieter turbines, as
this indicates an increase in the available electricity generating capacity as well as the benefits

of lower noise levels:

The sound produced by wind turbines has diminished as the technology has
improved. As blade airfoils have become more efficient, more of the wind
energy is converted into rotational energy, and less into acoustic energy.
Vibration damping and improved mechanical design have also significantly
reduced noise from mechanical sources.

(Rogers et al, 2006)
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STANDARDS AND GUIDELINES

Australia presently assesses the noise from wind farms under a range of Standards and

Guidelines applicable to each individual State or Territory, shown below in Table 1

Table 1 — Summary of Australian State Standards and Guidelines for Wind Farms

State or Territory

Assessment Procedure

Comments

South Australia

SA EPA Wind Farms
Environmental Noise
Guidelines July 2009

The 2009 Guidelines is an updated version of the
original 2003 Guidelines. The release follows a
review process initiated in 2006

New South Wales

SA EPA Wind Farms
Environmental Noise
Guidelines February 2003

New South Wales has not automatically endorsed
the 2009 version of the Guidelines, and at this
stage retains the 2003 version as the primary
assessment procedure.

Western Australia

SA EPA Wind Farms
Environmental Noise
Guidelines February 2003

The document EPA Guidance for the Assessment
of Environmental Factors No. 8 — Environmental
Noise Draft May 2007 refers to the 2003 version as
the primary assessment procedure. The WA
Government has not endorsed the 2009 version of
the Guidelines at this stage.

Queensland

No formal assessment
procedure

The New Zealand Standard and the South
Australian 2003 Guidelines have been referenced
by the Queensland Government in the past.

Victoria

New Zealand Standard NZS
6808:1998 Acoustics — The
Assessment and
Measurement of Sound from
Wind Turbine Generators

The document Policy and Planning Guidelines for
Development of Wind Energy Facilities in Victoria
refers to the 1998 version of the New Zealand
Standard as the primary assessment procedure.
The 2010 version of the Standard has not been
endorsed in the Guidelines at this stage.

Tasmania

Department of Primary
Industries, Water and
Environment (Tasmania)
Noise Measurement
Procedures Manual 2004

The document does not provide objective criteria
and therefore the use of one of the assessment
procedures noted for the States above will be
required in conjunction with the 2004 Manual.

ACT and
Northern Territory

No formal assessment
procedure

To be assessed on a case by case basis.
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In addition to the above, Australian Standard AS4959 — 2010 Acoustics — Measurement,
prediction and assessment of noise from wind turbine generators has been released recently.
The Standard does not provide any objective criteria, but rather it aims to provide a suitable
framework to develop a method for the measurement, prediction and assessment of noise

from wind farms.

Based on the above, a wind farm proposal could be subject to a range of assessment
procedures depending on the jurisdiction. Whilst there are consistent elements in the different

procedures, there are inherent and important discrepancies.
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Objective Standards

In general terms, the noise from a wind farm increases with wind speed up until the rated
power (electrical output capacity) of the particular turbine, when the noise then remains
constant or even reduces at higher wind speeds. The increase in wind turbine noise as the
wind speed increases normally plateaus, or even potentially diminishes, occurs in an
environment where the background noise level continues to increase, the effect of which is to

assist in masking the wind farm noise.

Therefore, wind farm standards and guidelines in Australia and New Zealand set a base noise
limit that generally applies at lower wind speeds when the background noise is relatively low,
and a background noise related limit that allows the wind farm to generate higher noise levels

as the wind speed increases.

In circumstances where the background noise levels are sufficiently low, the base noise limit
applies. This generally occurs at lower wind speeds and/or at dwellings that are not subject to
a sufficiently high background noise environment, such as might occur at a dwelling deep in a

valley with little to no surrounding vegetation.

In circumstances where the background noise levels increase sufficiently, the background
noise related limit applies. This generally occurs at higher wind speeds and/or at dwellings
that are subject to a high background noise environment, such as might occur at a dwelling on

a ridge top surrounded by trees.

Where the wind farm is able to achieve the base line noise limit at higher wind speeds, the
masking effect of the background noise environment does not need to be taken into account.
This is because the base line noise limit is generally established to ensure there are no
adverse noise impacts, even in a low background noise environment when the masking

effects are limited.

The objective standards provided by the various assessment procedures is summarised in the

table below:
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Table 2 - Objective Standards

Assessment Procedure

Objective Standard

Comments

Government of South Australia
Wind Farms Environmental Noise
Guidelines February 2003

Base noise limit: 35 dB(A)

Background noise limit margin:
5 dB(A).

The greater of the above limits
applies.

The limits are an equivalent (or
effectively an average) noise level.

Government of South Australia
Wind Farms Environmental Noise
Guidelines July 2009

Base noise limit: 35 dB(A)

(Rural living locality)

Base noise limit: 40 dB(A)

(in other localities including
general farming and rural areas)

Background noise limit margin:
5 dB(A).

The greater of the above limits
applies.

The base noise level limit has been
increased to 40 dB(A) to ensure
consistency with the assessment
limits applied by the South
Australian Environment Protection
(Noise) Policy 2007 to other noise
sources in a general farming or
rural locality.

New Zealand Standard NZS
6808:1998 Acoustics - The
Assessment and Measurement of
Sound from Wind  Turbine
Generators

Base noise limit: 40 dB(A)

Background noise limit margin:
5 dB(A).

The greater of the above limits
applies.

Whilst  there is  conflicting
information in the Standard, the
limits are taken to be an equivalent
noise level.
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Assessment Procedure Objective Standard Comments
New Zealand Standard NZS | Base noise limit: 35 dB(A) The limits are expressed

6808:2010 Acoustics — Wind

Farm Noise

(High amenity area)

Base noise limit: 40 dB(A)

(Other areas)

Background noise limit margin:
5 dB(A).

The greater of the above limits
applies.

exPIicitIy in the Standard to be a
90" percentile level (Lag). The
Lago is inherently less than the
equivalent noise level and
therefore the limits are higher
(less stringent) than those in the
South Australian Guidelines.

A high amenity area is related to
a review of the planning system
and the specific requirement in
the relevant plan to maintain a
high degree of protection to the
“sound environment”.

If the area is deemed to be of
high amenity, then the Lag
35 dB(A) base noise level limit
applies only during the night
period, and for wind speeds less
than 6 m/s or other defined

threshold for that specific
proposal.
Australian Standard AS4959 — | Deferred to the relevant | Notes that the jurisdiction should
2010 Acoustics — Measurement, | jurisdiction. have a base noise level limit and
prediction and assessment of a background noise level limit.
noise  from  wind  turbine
generators
Environment Protection Heritage | Deferred to  the  relevant | Notes that the jurisdiction should

Council (EPHC) prepared Draft
National Guidelines October
2009 and July 2010

jurisdiction.

have a base noise level limit and
a background noise level limit.
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Comparison of the objective standards with International approaches

The objective standards provided by a range of International assessment procedures is

summarised in the table below (Reference 1 unless noted otherwise):

Table 3 — Summary of International Standards

Assessment Procedure
Country of Origin

Objective Standard

Comments

Sweden Base noise limit: 40 dB(A) The approach does not provide a
definition for a low background
area.

Low background areas: 35 dB(A)
Denmark Noise limit: 44 dB(A) @ 8m/s No background noise limit is
42 dB(A) @ 6ms applied.
For sensitive areas such as
institutions, allotment gardens and | The noise limits are determined
recreation: for wind speeds taken at 10m
Noise limit: 39 dB(A) @ 8ms above the ground.
37 dB(A) @ 6m/s
France Background noise limit margin: 5 Based on a background noise

dB(A) — day time

Background noise limit margin: 3
dB(A) — night time

measurement made at a wind
speed of 8m/s

The Netherlands

Noise limit: 40 dB(A) at night

increasing incrementally up to 50
dB(A) at 12m/s
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Assessment Procedure | Objective Standard Comments
Country of Origin
United Kingdom Base noise limit: 40 dB(A) The limits are a 90™ percentile
. level (Lago). The Lago is inherently
{elays Himee) less than the equivalent noise
Base noise limit: 43 dB(A) level.
(night time) The UK assessment procedure

indicates the Laeq from a wind

Background noise limit margin: 5 farm is typically of the order of 2

dB(A). dB(A) greater than the Lago
Thel.greater of the above limits The procedure notes that the
applies. recommended noise levels take

into account “swish”.

USA (lllinois) (Reference Base noise limit: 55 dB(A) The noise limits are determined
TD178-01F06) (day time) for an 8 m/s wind speed taken at
y 10m above the ground.
There are no uniform noise
Base noise limit: 51 dB(A) standards in the USA, with local
. . counties establishing their own
(night time) approaches which vary

considerably.

In broad terms, the Standards and Guidelines used in Australian jurisdictions include the
following common elements:
e Objective standards that provide a base noise limit and a background noise related
limit, with the exception of the EPHC draft Guidelines and the Australian Standard;
e A background noise and wind speed measurement procedure to determine the
applicable background noise related limits at each dwelling;
e A noise level prediction methodology to enable a comparison of the predicted noise
level from the wind farm against the noise limits at each dwelling;
e The required adjustments to the predicted noise levels to account for any special
audible characteristics of the wind farm noise;
e A compliance checking procedure to confirm the operational wind farm achieves the

predicted noise levels at each dwelling.

In addition, Australian jurisdictions are amongst the most stringent and the most

contemporary in the World.




Clean Energy Council

Wind Farm Technical Paper
Environmental Noise
S$3387C6

9 November 2010

Page 19

Noise Levels
A common issue for people considering the environmental noise from wind farms is the ability
to place the wind farm’s noise levels and characteristics in context compared to the ambient

environment.

A site visit to an operating wind farm at different times and at typical separation distances
between a wind farm and a dwelling, starting from the order of 700m from the nearest turbine,

greatly assists in providing this context.

To assist in providing context for typical noise levels from a wind farm, Chart 1 (below)
provides the order of noise level in the vicinity of a modern wind turbine. It should be noted
that the noise levels presented in the chart will vary according to a range of variables

discussed in further detail in the noise propagation section of this Paper.

The base noise level requirement of 35 or 40 dB(A) provided in the main assessment tool in
Australia, the South Australian EPA Wind Farm Guidelines, represents a low (stringent) noise
level in an environmental noise context. It is significantly more stringent than the World Health
Organisation’s recommended guideline value of 45 dB(A) for sleep disturbance effects and
than the recommended noise levels for road or rail infrastructure development that might occur
in a rural environment, where levels of the order of 55 and 60 dB(A) respectively are typically

recommended.

The base noise level requirements also need to be considered in the context of the ambient
environment. Wind farms are generally located in a rural environment, where the associated

planning system often envisages and promotes activity associated with primary industry.

A wind farm is also inherently located in areas where wind is present and therefore
background noise levels from wind in the trees and around structures such as houses and
sheds can be elevated. The effect of elevated background noise levels is to provide masking

of other noise sources in the environment.
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Regardless of the stringency of the base noise level or the available masking effect of the
ambient environment, wind farm standards and guidelines are not established to ensure
inaudibility. The ability to hear a wind farm designed and operated in accordance with the
standards and guidelines in Australia will vary according to a range of variables such as the
influence of the ambient environment, the local topography, the distances involved and the

weather conditions at the time.

All noise, from any noise source including wind farms, which is audible, will result in
complaints from some people. In addition, recent research indicates the potential for
complaints, annoyance and its associated stress and health impacts may be exacerbated by
rhetoric, fears and negative publicity (Colby et al, 2009). There is a significant amount of mis-
information and negative publicity about the impacts of wind farms available in the broader

community.

Only a few field studies on noise annoyance among people living close to wind turbines have
been conducted and further investigations have been recommended by these studies. The
European studies (Pedersen, 2005) indicate correlation between the noise level and
annoyance, but stronger correlation with factors such as overall sensitivity to noise, attitude
towards the noise source, attitude towards the area as a pristine place or a place for
economic development, influence over the proposal, daily hassles, visual intrusion and the

age of the turbine site.

Tickle (2006) compared the incidence of complaints in Australia and New Zealand, about
noise from wind farms and complaints about noise in general and found that once wind

farms are built the rates of complaints are very low in Australia and New Zealand.

Notwithstanding the above reasons or information, if a noise source can be heard, then
annoyance can result for some people, regardless of the noise level or the standard or

guideline that applies.

Figure 3 below provides some relative noise level information and compares wind turbines

against common community noise levels:
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ASSESSMENT METHODOLOGY

Whilst each Australian jurisdiction is subject to its own Standards and Guidelines and
associated detailed requirements, the broad methodology for an environmental noise

assessment of a wind farm proposal is similar amongst jurisdictions.

This section of the Technical Paper provides the background to the assessment process to
assist in interpretation and understanding of the technical information that will generally be

provided as part of a wind farm proposal and assessment.

Environmental Noise Assessment

Noise is often the most important factor in determining the separation distance between wind
turbines and sensitive receivers. The assessment of noise therefore plays a significant role in

determining the viability of and the size of wind farms.

The developer of a wind farm makes an assessment of the environmental noise from the
proposed layout and to determine any necessary modifications to ensure compliance with the
relevant Standard and Guidelines. The modifications during the planning and design phase of
the project might comprise the removal or relocation of some turbines or the operation of
certain turbines at reduced speeds or “modes” that correspond to lower noise levels. The
assessment is generally made by an independent acoustic engineer specialising in the
prediction and assessment of noise and vibration impacts across a broad range of sectors,

including wind farms.
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Methodology

The broad methodology associated with an environmental noise assessment of a wind farm

proposal is as follows:

1.

Review the proposed layout to identify dwellings where the relevant criteria might be

exceeded;

The purpose of the identification is to determine the locations at which background

noise monitoring will be conducted.

The background noise monitoring is a measurement method used to establish the
existing ambient noise environment at a dwelling. The technical definition of the
background noise is the noise level that is exceeded for 90% or 95% of the
measurement period. In subjective terms, it represents the “lulls” that occur in the
environment, in between intermittent events such as the overhead passage of an
aircraft, a dog barking, wind gusts in trees, or the occasional passing of a vehicle on a
nearby road. This is because the background noise excludes all noise level data that
is not present for at least 90% (or 95% depending on the Standard or Guideline used)
of the time. A common term used in the assessment is the “ambient” noise. The
ambient noise is generally taken to include all the intermittent events, whilst the
background noise effectively removes these events and represents the noise

environment in their absence.

The background noise at a dwelling is important because it can mask the noise of a
wind farm, and the level of that masking can be an important factor in the assessment.
The most general source of background noise level masking, particularly at higher wind

speeds, is wind in nearby trees.

The land owners who have a turbine on their land are also identified during this
process, as the assessment criteria applied to them are relaxed by most Standards
and Guidelines in comparison to dwellings without an association with the proposed

wind farm.
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Land holdings where a development approval exists to construct a dwelling are also
generally identified as most Standards and Guidelines define these as locations where

the relevant criteria need to be met.

Once those dwellings and land holdings are identified, the locations that best represent
the range of dwellings in the locality are selected. These are generally defined as
dwellings that are closest to the wind farm. The Standards and Guidelines generally
allow a single dwelling to represent a range of dwellings that are either in the near

vicinity or expected to be subject to a similar background noise environment.

A term that is commonly used in the Standards and Guidelines is “relevant receiver
location”. These locations are generally:
¢ Where someone resides or has development approval to build a dwelling; and
¢ Where the predicted noise level exceeds the base noise level for wind speeds
up to the rated power of the wind turbine; and
e Representative of the worst case location when considering the range of
dwellings, such as a dwelling that is located amongst a similar group in the near

vicinity and is the closest to the wind farm.

2. Conduct a background noise monitoring regime at the relevant receiver locations;

The measurement of background noise levels is a critical aspect of the environmental

noise assessment as it is the method by which criteria are determined.

The exception to the need to conduct a background noise monitoring regime is in
circumstances where the wind farm is able to achieve the base noise level limit (or a
prescribed noise level that is less than the base noise level) at wind speeds where the
noise output of the particular turbine is at its maximum. This is because the base noise
level limit is generally established to ensure there are no adverse impacts even in a low

background noise environment where the masking effect is limited or negligible.

Notwithstanding compliance with the base noise level limit, a background noise
monitoring regime may still be conducted as it the means by which compliance
checking procedures are generally based upon. The compliance checking procedure

is discussed in further detail in a dedicated section below.
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Where conducted, the background noise monitoring can be over a range of the order of
10 days to 4 weeks, depending on the particular requirements of the relevant Standard
or Guideline. The period of monitoring can also be extended where excessive wind or
rain adversely affect the data. The apparatus used to continually measure and record

the background noise levels over this period is known as a “logger”.

The location of the logger is typically at least 5m from the building facade to remove the
effects of large reflecting surfaces. The location is also required to be representative of
background noise levels and this is generally achieved by placing the logger at an
equivalent distance to tall trees as the facade of the house. The logger is also
generally placed on the windfarm side of the dwelling to enable any future compliance

checking measurements at dwellings to be taken at the same point.

Photographs and a GPS grid reference are typically used to identify each noise logging
location. A typical installation is shown in Figure 4 below. The noise logger,

comprising a sound level meter and batteries within a weatherproof container

connected to a pole mounted microphone, is located in the centre of the photograph.

Figure 4 — Typical Noise Monitoring Installation
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Some Standards and Guidelines explicitly require the removal of adverse data and
data outside of the wind speed operating range of the turbines and it is considered
good practice to do so. The 2003 and 2009 SA Guidelines require data points where
rain has occurred and when wind on the microphone has had an impact on the
measured noise levels to be removed. A way of measuring the occurrence of these
factors is to place a weather logger adjacent to one of the background noise loggers to
record rainfall, wind speed and wind direction. If in close proximity, a local Bureau of

Meteorology weather station can also be used to identify adverse weather periods.

An acoustic engineer would take of the order of one hour to set up the noise logging
equipment at each location. Access is normally organised directly with the land holder
or dwelling occupier in accordance with established project protocols. Clearly, a land
holder or occupier does not need to grant access to their property, however, an
advantage of doing so is the ability to confirm compliance, or otherwise, of the
operational wind farm against the relevant Standards or Guidelines at a point in the

future.

3. Analyse the background noise monitoring data to determine the noise level criteria;

Following the removal of data adversely affected by local weather conditions, the
remaining data points are correlated against the wind speed collected at the same time
and for the same period as the background noise levels. The background noise level
is determined for every ten minute period throughout the 2 to 4 week monitoring

regime.

The wind speed is measured by the developer or another independent expert at a
representative location within the wind farm by erecting a wind mast with
anemometers, sometimes at a number of different heights. There may be more than

one wind mast depending on the size of a wind farm.
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Earlier Standards and Guidelines required the wind speed to be measured at 10m
above the ground, however, recent requirements relate to measurements at or near the
proposed hub height of the wind turbine, which may be of the order of 80m above the
ground. The reason for the 10m measurement height was to provide correlation with
the way the sound power level of a wind turbine is measured in accordance with IEC
61400 — 11 (IEC, 2002)', whereas the increase to at or near hub height has been

introduced to better represent actual operating scenarios.

The purpose of the correlation of the two sets of data, being the wind speed measured
at the wind farm site (data set one) and the background noise levels measured at a
relevant receiver (data set two), is to establish the relationship between the operating
wind farm and the average background noise level at dwellings in the vicinity, and in
turn, to determine the applicable criteria at those dwellings. That is, the correlated data
will determine whether the wind farm will be operational during periods when the
background noise levels are on average low, providing limited masking, or when the

background noise levels are on average high, providing a greater level of masking.

A best fit regression analysis is conducted on the two sets of data. An example plot

produced from background noise measurements is given in Figure 5 below.
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Figure 5 — Example Regression Analysis Plot

'An expected revision of the IEC standard will include reference to a hub height measurement position
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Whilst most regression analyses will show the trend of the background noise level
increasing with an increasing wind speed at the wind farm, the analyses will vary for
each individual dwelling. Figure 5 shows a strong relationship between the
background noise level and the wind speed at the wind farm, but this will not be the
case in all circumstances. Some dwellings may be located such that they are shielded

from the effects of the wind at the wind farm site.

The red line in the figure shows how the correlated data is used to determine the
applicable noise level criteria at a dwelling. In this example, the base noise level limit is
40 dB(A), and this is not increased until the average background noise level increases
sufficiently to provide a suitable level of masking. In this example, the background
noise level becomes suitably high at wind speeds at the wind farm site that are at and

above 6 m/s.

An important feature of the regression analysis is that it represents a line of best fit or
effectively an “averaging” of the data. Therefore, there will be times when the
environment provides more masking than indicated by the line of best fit, and other

times when the environment provides less masking.

4. Predict the noise level from the proposed wind farm;

The prediction of noise from a wind farm can be made at any location from a range of
available models, and the various Standards and Guidelines provide flexibility with

respect to the selection of that model and the assumptions that are made.

In broad terms, the most basic noise models determine the noise level at a location
based on the acoustic energy of the noise source, in this case the wind turbine, and the
attenuation of noise over distance. These types of noise models do not account for
other attenuation factors such as ground absorption, meteorological effects and
screening due to ground contours and as such are considered to be inherently
conservative (predicting higher noise levels than expected in situ). Basic models are
often used by developers to establish a preliminary layout of a wind farm. The more

complex and refined models include attenuation due to the factors noted above.
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Wind Turbine Sound Power Levels for input to the noise model

The acoustic energy of the noise source is commonly termed the “sound power level’,
and for wind turbines it is determined in accordance with the International Standard
IEC 61400-11 “Wind turbine generator systems — Part 11: Acoustic noise
measurement techniques”. The sound power level is generally provided for each
integer wind speed ranging from the speed that the turbine “cuts in” for operation
through to the speed at which it approaches its rated power. The sound power level
increases with wind speed and then remains constant or even reduces in higher wind
speeds. The sound power level is a constant that does not alter with location for a

given wind speed.

The final selection of the wind turbine to be used at a site is typically subject to a
competitive tendering process. The tendering process generally occurs in the design
and development phase of the project after project approval is granted. This is
consistent with a range of other industries and sectors, where plant and equipment
contracts are not finalised until after project approval is granted, when all conditions of
that approval are known and commitments to outlay significant capital cost can be

made.

In addition, lead times between the project approval and procurement stage of a major
project can be over a period of years, in which time there may be changes in the
turbine models, their available technology and their noise levels. Therefore, it is
common practice that noise assessments conducted for the purposes of project

approval are made based on representative turbines, rather than a final selection.

The selection of the representative turbines is often made by the proponent or by the
proponent in conjunction with an acoustic engineer, to ensure the turbines used are

representative of the final turbine selection.
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It is in the best interest of a proponent in any major wind farm project to select
representative turbines for noise assessment purposes during the project approval
stage, as any approval granted is likely to result in conditions and site constraints
based on that selection and subsequent assessment. These constraints need to
provide sufficient flexibility to invite a range of suppliers to tender for the project as part
of a competitive process during the design development and documentation stage of a

project.

It is a common arrangement for the wind turbine manufacturer to guarantee a sound
power level of a particular make and model of a turbine to a wind farm developer. This
guarantee is then confirmed in situ repeating the methodology provided by the
International Standard (IEC, 2002).

Aftenuation factors for input to the noise mode/

The attenuation factors are generally chosen to represent the “worst case” situation,
such as assuming that the wind is blowing from the turbine to the dwellings or
“downwind”, however, there is flexibility in the Standards and Guidelines with respect to
the factors used for inputs to the models, provided the rationale for these inputs is
included in the assessment. Ultimately, the selection of the model and its input factors
must be conservative enough to ensure compliance of the operational wind farm. A
requirement to conduct a “compliance checking” procedure is included in the

Standards and Guidelines used in Australia.

A typical approach to the modeling process is to conduct initial predictions with a
simple model that provides a preliminary estimate of the noise. This assists in
confirming the proposed background noise logger locations and the preliminary wind
farm layouts. These initial predictions are then refined after the background noise
monitoring has been completed with a more complex model. In Australia, this is
typically either the CONCAWE or ISO-9613 noise propagation model using

conservative assumptions.
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Joule (Reference) has conducted a study of the accuracy of the 1ISO-9613 model as it

relates to wind farms and found that:

The accuracy of output from the ISO model is impressive. Agreement
with sound pressure levels measured under conditions of an 8 m/s
positive vector wind speed has been measured to within 1.5dB(A) on

flat, rolling and complex terrain sites.

As with any model, the accuracy is subject to its inputs which are summarised in the
Joule Paper (Bass et al, 1998) and in other summary works (Bowdler et al, 2009).
These include the temperature and humidity to be used, how hard or soft the ground
should be taken to be, the relative height of the receiver and the amount of “barrier”

attenuation that should be applied to the ground contours.

Provided these inputs are applied to the ISO 9613 model, the Joule study found that
the calculated sound pressure levels are validated to agree to within 2dB(A) of noise
levels measured under practical ‘worst case’ conditions at distances of up to 1000m

from a noise source, and that due to the

observed scatter of measured sound pressure levels under these same
conditions, ..... an 85% level of confidence can be placed on the noise
levels measured in practice not exceeding the calculated level by more
than 1dB(A).

A 1 dB(A) difference is negligible in terms of perception.

The ISO 9613 model assumes that a receiver is downwind from all wind turbines. In
some circumstances such as where the turbines are on opposite sides of a dwelling
but at similar distances this will provide a conservative outcome (a predicted noise level
higher than that expected in situ). The Standards and Guidelines used in Australia
therefore provide the flexibility to use other models that account for an upwind

scenario.
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5. Compare the predicted noise levels with the criteria;

A comparison is made between the predicted noise levels and the noise level criteria
established by the background noise monitoring regime. This comparison is made for

each integer wind speed, generally within the operating range of the wind turbine.

Where the predicted noise levels achieve the criteria, then the process and results are
summarised in a report suitable for submission to the relevant authority. The extent of

information provided in the reports is summarised in Step 6 below.

Where the predicted noise levels do not achieve the criteria, then mitigation options are
considered. The options considered will depend on the number of locations the criteria
are exceeded at, the differen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>