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Research Objective

Comparison of wind turbine noise regulations in
in Europe, North America and Australasia

Introduction

Reasons for this Study

 Authorities interested in reference when
developing new policy and regulations

« Developers interested in reference for limiting
and judging noise complaints

« Concerned citizens refer to legislation or
complaints in other countries
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40 Jurisdictions Assessed In Study

Europe (9)

Canada (4),%%

(South) Australia v /¥

New Zealand
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Norway

Sweden
Denmark
Germany

The Netherlands
France

Belgium (2)

United Kingdom
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Canada:

- Alberta
- Ontario Yo
- Prince Edward Island Ichigan
Minnesota
Wyoming Wisconsin New York

lllinois

Colorado

Georgia \

New Mexico
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Legislation and Regulations

« European and Australasian jurisdictions have specific wind turbine noise
regulations, only Germany applies more general noise requirements

* USA nation policy defers to local state or county regulations
« 7 of 14 sampled US states have no specific wind turbine noise regulations

« Canada defers to provincial regulations
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Wind Turbine Noise Metrics

Metric # Juris- | Weigh- | Assessment Comment
dictions |ting Period/ Parameter

10 min., 1 h, day, Mainly used for modelling
night, 24 h, at based on sound power level
4/5/6/7/8/9/10 m/s,  measurements

at 95% rated power

L. (D), L, (G), 5 day, night, 24 h, Derived from L,., metric,
Lars Lgens year or at 6/8 m/s incl. penalty for times of day

Light with increased sensitivity

Ligs Lggy Lgg 5 10 min., day, night, More suitable for direct
1h,24h compliance measurements

LoaLr at 6/8 m/s For low-frequency noise
from 1 to 160 Hz

Leq PEr (1/3) 2 linear day, night Used to address low
octave band frequency noise
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Comparison Between Countries with L
Noise Limit Values [Nighttime]
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Overview L 5o, Related Nighttime Noise Limit Values (indicative)

60
USA; Georgia, Michigan, North Carolina, several
counties

55 Flanders (B) — industrial areas

USA; Minnesota, several counties
Germany — commercial zones

Germany — villages

50 United Kingdom (indicative lower threshold*)
Wallonia (B)

Canada; Ontario @8m/s

USA,; Wisconsin, Indiana - Tipton County

Denmark — rural areas @8m/s

/I Flanders (B) — rural areas/ residential areas at < 500 m from industrial areas @ 95% RP

|
Germany — general residential areas
Sweden — residential area @8m/s

Limit Value L, [dB(A)] Nighttime

The Canada; Alberta
Netherlands South Australia — lower threshold residential area
40 (indicative*) ] \
Flanders (B) — residential areas @95% RP
Denmark — residential areas @ 8m/s
Norway
(indicative*)
35
Germany — pure residential areas
Sweden — rural areas @8m/s
South Australia — lower threshold rural area
France — lower threshold
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A Cross Border Case Study
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Noise Limits Within a 25 km Radius

- Residential Rural
Belgium (Flanders) M| 47 dB
. en

L aeq Residential Rural L.

@95%RP _ =
~' . : [~ 43 - 45 dB(A) at 95 % 50dB(A)/ 60 dB(A)

Day 44 dB(A) 48 dB(A) rated power] 55 dB(A)

Evening/  39dB(A)* 43 dB(A) : AN ey 35 dB(A)/ 45 dB(A)
s Night BMaastrichtiWindiEarm/ £ 40 dB(A)

* 4 dB(A) higher, if less than £ § &

500 m from industrial area

41 dB Residential Rural

Residential Rural
LAeq 45 dB(A)
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Request to Apply New Danish
Legislation Low Freguency Noise

30 January 2012 Dagblad De Limburger

Over de geplande windturbi-

nes voor het Lanakerveld, is

al veel gezegd. Maar nog

niet dat in Denemarken van-
af dit jaar een strengere ge-

luidslimiet van kracht is.

ACHTERGROND

door Judith Houben

n Denemarken is het
voorwaan verboden om wind-

turbines te plaatsen die cen
laag fre pefuid maken
van meer dan 20 de
tas - de Deense fabrikant die ook
de vier Maxsrichtse curbines

:
maakt (type Vestas Vi12-3 MW) - ! '!‘

heeft hierover in december een

brie

- '-'7‘ .J
of naar de Deense m eT Ka- ’
ren Ellemann van milieu gestuurd
die te vinden is op de site X A e
www.wind-watchorg De firma
maake zich volgens de brief zorgen
} , strengere limiet
onomische surbines
van Vestas (in de caegorie § mega

Ihustratie Geertje Gromn
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Danish Requirements Low Frequency Noise
(since 1 January 2012)

Limit value:
20 dB L, at a wind speed of 6 and 8 m/s

Definition L, ¢:
Total A-weighted sound pressure level indoors in dwellings for the frequency range
from 10 to 160 Hz one-third octave bands

Note:
> Level difference outdoors-indoors is defined in the Statutory Order
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Limit Values Proposed Wind Farm
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Assessment Cumulative Noise Levels
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Conclusions

« Wide range of noise regulations and
on how stringent a jurisdiction is

« No common influence or application
of metrics

* Depending on the noise metric used,
the range in limit values could be a
difference of 20 decibels or greater

« Even when noise metrics and limit values are the same, there can be a
difference in setback distance due to differences in assessment methods
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Noise Limits Wind Farms Netherlands and Belgium

Limit Values Netherlands (since 2011)

« 47 dB L, (annual average)
* 41 dB L, (annual average) [~ 43 - 45 dB(A) at 95% rated power]

1210 10 + 4 %10 10 + 810 10

Lday Levening+5 Lnight+10>
24

Lden = 10log <

Target Values Belgium (Flanders Region) (since 2012)
Day Evening Night
Residential areas 44 dB(A)* 39 dB(A)* 39 dB(A)*

Rural areas, residential areas 48 dB(A)* 43 dB(A)* 43 dB(A)*

< 500 m from industrial areas
Industrial areas 60 dB(A)* 55 dB(A)* 55 dB(A)*
Other areas: 44-55 dB(A)* 39-50 dB(A)* 39-50 dB(A)*

* At 95% rated power

In The Netherlands authorities can chose to take cumulative effects
with neighbouring wind farms into account, but this is not obliged.
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Limit Values Denmark (since 2012)

General Noise Requirements

At Wind Speed 6 m/s | At Wind Speed 8 m/s

Near dwellings in country site 42 dB(A) 44 dB(A)

Residential areas 37 dB(A) 39 dB(A)

Requirements Low Frequency Noise (since 2012)

Limit value: 20 dB L, ¢ at wind speed of both 6 and 8 m/s

Definition L, ¢! Total A-weighted sound pressure level indoors in dwellings for the
frequency range from 10 to 160 Hz one-third octave bands

Note:

> Level difference outdoors-indoors is defined in the Statutory Order

» Insulation values are based on level difference which is exceeded for 67% of
26 measured rooms
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Noise Limits Depending on Land
Use or Background Noise Levels

Exceptions:
* Norway
* The Netherlands
* Belgian Region Wall
« Canadian province
* A number of states agd counties in the USA
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Noise Limits
Rural Areas vs. Residential Areas

%

5
B’Q 5 7

More stringent: France, Sweden, South Australia and New Zealand

Less stringent: Belgian Region Flanders, Denmark and Germany
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