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This report, under the contract with the Ministry of the Environment, consists of the compiled
materials to contribute to the appropriate deployment of the environmental impact assessment
systems of wind power stations through the furtherance of the collection / classification of the
insights relating to the investigations, predictions and assessment provisionally arranged as of

2011 in relation to the technical status of the environmental impact assessment methods.

The wind power stations were added to the objective projects of the Environmental Impact
Assessment Act, pursuant to the “Ordinance for the Partial Revision of the Enforcement Decree
for the Environmental Impact Assessment Act” enforced as of October, 2012 following the
statement, “It is advisable that the installation of wind power stations be added to the statutory

subjects of the projects,” proposed in the Central Environment Council’s report dated February
22, 2010.

With regard to the methodology for environmental impact assessment, “referential methods”
have been presented in the basic matters® and the ordinance® of the competent minister, etc.;
among which, as for the methodology of environmental assessment based on the Environmental
Impact Assessment Act, a study was recommended concerning the guidelines epitomized in
“whether or not the environmental impact is avoided or reduced as much as possible within the
feasible limits" and “whether or not the consistency between the standards/targets and the results
of prediction has been sought out, in cases where such standards/targets for the environmental
factors involving the selected assignments are shown in the national or local goverment policies,
while on the other hand elucidating all these concepts against the yardsticks of such standards or

targets.”

In Japan, however, we don't have any such standards or targets relating to the noise and
low-frequency noise from wind power stations, so that the establishment of certain kind of
standards or targets is being sought. Consequently, it’s the aim of this report to propose
assessment guideposts and methods with reference values (target values), etc., for the adequate

valuation of the noise and low-frequency noise from wind power stations deemed the most

1Basi(: matters according to the Environmental Impact Assessment Act ( Environment Agency Announcement No.87)

2Mini sterial Ordinance to Define the Items of Environmental Impact Assessment Related to Construction of power Station
to Installation or alteration, and the Related to said Items; Guidelines for the Selection of Method to Conduct the
Investigation, Prediction and Assessment Reasonably; and Guidelines Related to the Measures for Environmental
Preservation (July 12,1998 MITI Ordinance No.54).



appropriate at this time, to serve as reference when valuating such noise and low-frequency noise

based on the results of deliberation so far conducted by the Ministry of Environment.

As a result, we have the following outcomes to report:

- Based on the results of the collection/classification of the information on the methods for the
prediction and assessment, it was made clear, according to the publicly-offered action
assignment “Study of the Environmental Impact of Low-Frequency Noise Generated by Wind
Power stations in Terms of the Impact on People,” sponsored by the Fund for the Overall
Promotion of Environmental Research: 2010 Strategy-Designated Reserch and Development
Domain, that the contribution of the low-frequency spectra to the audibility is small in the area
of usual wind turbine noise, amplitude-modulation tones in wind turbine noise enhance
annoyance, A -weighted sound pressure level (noise level) generally accepted as the method for
assesment of general environmental noise may have good applicability, and so on.

+ Past researches on the low-frequency noise domestically conducted have been compiled and
organized, thereby clarifying the views so far developed within the country concerning the
respective themes of measurements, propagation, impact and assessment.

- After conducting orderly sorting over the guideline indices, baseline values used in foreign
countries and some other items considered informative in the study of the “values” that can be
used as the standards or targets in executing the environmental impact assessment in Japan, it
was made clear that, in foreign countries, (1) the method to set up with a fixed value, (2) the
method to set up with a value tailored to the wind velocity, (3) the method to set up with a
value defined by adding a fixed value to the background noises and (4) the method to set up
with a setback distance, namely, four different methods are in use for the most part, and that
A-weighted sound pressure level (noise level) generally accepted as the method for valuation
of general environmental noises being employed as the means of quantitative evaluation. Other
than the foregoing, the target sound tied with assesment val ue, significance of assesment value,
existence/non-existence of the time-space divisions, handling of amplitude-modulated tones
and pure tones, etc., have become evident along with concepts and setup methods
well-established in foreign countries.

+ In order to compensate the insufficiency in discussions from the medical viewpoints, related
academic papers, etc., so far publicized have been collected for study on an assessment basis
to investigate the potentials of health effects, and it was shown that there was no scientific
grounds demonstrating a causal link between the wind turbine noise and the effect on health.

- Regarding the “Value” that can be the standard or target, it was proposed that the target value

deemed appropriate when installing the wind power stations should be 35 dB in A-weighted



sound pressure level, after conducting a due deliberation assuming the specific “target value”
in making a clear evaluation in terms of the definition “Value Recommended as the Target
Value to be Observed at a Minimum by the Operators.”

+ The relevant events were reorganized by way of updating (append/change) the ongoing
recognition based on arrangements conducted in 2011, placing focuses around the reviewed
points and the aspects transformed according to the proposals made this year concerning the
investigation, prediction and assessment methods in relation to the wind turbine noise from

wind power stations.
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BREEJT CTHRFN 51~59 I T TIiT b I KA & 1T 3 2 EEFH A, EROF
T, EREZEICO W T, KEKRERED (EHEMET) 0Lz BBELILEE L.
HAORESXFLHETCRBELEBAICOVWTEREZIT> T W5 3%,

OJE I 22 RIRB O H I K HMEREEICE T 2 ERERICEL D & — KRR P
WZHFIET 5 L LR O JE B BRI B O F8E Tl MERICK T 2238 n 2
MoToild, THEVEWLL (f] 21X 10 Hz: 100 dB) o K & # 22 &R Bh 22 7% 12
LoT, BWIERICEENBNBD D LV R/ GELNIZE LTV D,
QEEE ERBEHCERLO R OXEEZMM LG E OEREEICET 2 ER
TIl%, 10 Hz: 100 dB D A 22 R Ey . B & L -</L 30dB, 50dB D23 7= > & & Kk
NN ZEELERBESTZHOWTERERZIT> TS, ERFERICELD &
WO FLEBAEEXED L MARELHAICIE., ELLNEIEGEOKE W
HORBORPENLBEEAHR DN, HAERBICL > THENBKRTSHE VI
RiZgonihrolzbLT5,

(10) ERAREOMHZE

BRELIT CTHEFN 51~59 |2 )T TIT O 7o ARJE I & ICB T 2 REMR A, ERod
T, BEONESXKOMEBIHONWTS EREZIToTW\W5DH, EBRTIT. 167
HOBREZHFBICEEEOENLLT W IS0 FEEHKZERL., EFHORIKEES
(M%) ZHAVT, BEAEBFCL2BEONR 2T HMOLEEL L ERD T
Lo ZNICEDE, BARLTVWHATIH, KAEEOEEL /L 5Hz: 70 dB,
20Hz:80dBREENOL W X DX L HEERAEL TR HBODL I ERNnholz
LTWng %,

WABIE, MAKREICEIBEONRESEIED D HE L L& B0 2K E 3K
HOOME) ZHWTERMICKRD 2, FEEL 72 F P IL 2~50 Hz, 5% & L
FEEBZEEETH L, T, BEORESXICHFET H2ERICOVWTS ER
BICHRET LTe, TNICE L, BAONRTE DX HROD L EELV N VITEEORE X -
HI - TEBFEICLSsTHERZRY  30~40dBRREDITLSDENHDH Z &
Moyyhole, £z, BETICEI2METCHOAE MERAKSFICL2BEONR 2o
XHME (BEFfS524)) (LT, TB#EEORLESEEME) v o,) X, AN H
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ONTZEBEDORIZDEIED D2 HFELNLO PR AEHERFZE] ICHS 325 & L Tw
%) 34)O

Ef S, EERFICEZBEONRZSXIZHONWT, HBEFEE (DEM) %
W AR B ERE AN T 2REOINEMIT 2 1To7-, ThickdE, A
O HEMREI R A BT, TR RS TREORE S X B D @Emeicln—%7
HELTwng ¥,

— /WO IE, KEEEICKD2BIRB O LR EHRE R (ERIEE) OKE
EEIZLDBEONIZOZHBD L HE LV ZRET 2 OIZE L7zihfl#: o R E
BieoWwThHit L, ZORE., BROERIIX, V6ot BEDEDILEHR G TH 5
Tl KAEELVRAVHORERIZ063B X ITLOMAREL TWHDH I ENTho
ELTWn5 O,

HAEDIE, ERESEBRALTINELZEEEAVWTREEONR ST EREIT,
EFMEICLD2BEEONRTZOESHMEE R L7zE 2 A, EHFO KM & axtis
DD ERholz, o, "—ARNFEEFEOLKTIX, N—X NF DOk
FRFE N LB ETIE, BEEFEONESEXMEEELEDLLWNWI ERohoTz
LLTwg 3,

(11) EBRE Ol A E
KA E ORI GiEE LT, REIEAREIC LD 0L FFldiR & E %S
rfRe 2B T 2600855,

OBRAKEBIZLDLEN - BRI ICET 55 M AE

HRE DI, KR O e R EBRE R P L i, KA A O R
HOTEBE - RER ) (IS E S HEE G ORI N E Fr " LSL” 2 484 L7-, LSL %¢
PEIX 2~500 Hz CIREIN TRV, 50 Hz Z ¥ (XL 2K > 2 0dB) & L T
JE I R OV S B & b AR R R s T B B, CoE s, BIEE
Bl CIX, PAOICK2EBAERTERSERO, [JEAK - BEK) 2 [RThkd-
AT B 72 ) OFEAM AR & ARJE B E OB KRR EZ i LT a8 b A
Tohd,

KA SIF, KEAERE NS EEALERAOLERIEEOEAEE EE LT
REAM AN E AEETLP 242 Lo, LF Rl 5~500Hz THRE I LTV 5%, 100 Hz
LT Tk A RIS HE R THAIBER NI > T D 39, R b1k, KEKS (6
B) E1UBA I E =T N R A X DT DB IR Z AT AR IS O ARk EEEE
M7= OFE I ERFELZHEEL, TOEEEZFZICOVWTHEFTLTWVD, 11
WCEDEEAEREE /A AOEEGETITARFELY L LFREEDO F G L < R
PEEREMIICfE 2 5 2 LRI E N & LTV 5 49,
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HEF L, 2~20 HZ IZ DWW T ISO#EE D G1 Rt (th D G §5E) #_X— 2|2 L7z
AR I O AR EICE S ALRE, ARMED S H 20~90Hz 2k L 72
A2 EEtEZ R LT 5 4,

BRBEA TIE, MAARMAEBE 255 L LT, BAHSOR A 7 — S0 FE R4
TR HARJE I B IR D2 SRR AE LI BEOX IS HiE & LT K JE ¥ & - IS O
FolE] 2L VEELDTVDL, ZOHR T, BAEFRO BRI & B SLEHEMOY
HEDOEARLEE R LEDOKIEE ORICKISEABRRRO b HEIC, B OR
KI2MEJE S NG W T 57200 BLER5HE LT IZ2RE] BrRaSnk
O, 20O b, IREEEIC KD RREEO LI - AR EFICE LT, KA
WECELDLHCHRDERHICHET 2SR BRERTWD, 2k, K DT
BP0, ZOZRBEORIME Ro> 72T =2 EOFHRPLHESNTVD,

MIE, EEBEOEN & RBE COMMMEBERER A 7 =X 5 (HEZEET)
WZEESC Z&IT LD 100 HZ LA o NIz v T JH RIS K FEE I
KA G OMBE LM TE 2 AEEO HHIEEALRHELZELTWS ), L L,
BT O Ryu B2 & 5 EB 29 I K, 48 o B SR R 5 0 20 5 1E 1
W) WK VEBENRRDLIEVOMENGLNTEY, S%ERIHME - BENYE
EFNnd,

OEBRBKEICLIMHMRIGICET 55 @A

HR G, LSLAMICIMA T, BREONZ > X EBREERICE S Lx ik bIRE
LTW%, Lx FMEIEL 5~10 Hz 23 FEH R T, 10 Hz X 0 @ EEE Tk -12dB/
oct. DAL & 72> T % 49,

B AL KR A2 BEMEICIN 2 T 2~20 Hz o J& % 2P (2> v T— 6 dB / oct.
DEREHOSBREO NS X 2 EEB L BLEEEZREL TS Y,

BREALVARINE REEEMEISO F5E] T, BRONOX%
DY ERE xS e L REREIC L2 ERKICET 23 RBE bRahT
W5, B, EBEQOTIIC, BREORILL o T — A EOMHEB T S
T35,

WEFEHSE T, BETICED THREONSXBE] 3 & RE 5 oK
ITREREZ L L TWDHE s Rz o d,

ik, BIEBANREICRD EENEE LS AOBE. HE. Bk EEER
CHEMICOWTRAN, O HH 2 EICHKOREEE LT TREONREZSE
M) X » 10dBIRVWVEZIRR LTV 5 47,
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3.6 ZDHDXE - EHFIZCDOIVT
ENA OB F B ZICBWT, FR 24 FEEICEFINTZi@m XD 5 5 R 5EE 2B
HOBEWNL DO EZFHE L,

3.6.1 15th International Meeting on Low Frequency Noise and Vibration and its
Control (227 - 24t May 2012)
CORHEITEAREORYE - IRBICHT2EBESHE T, RECHKESINLTEY.,
AR 15EH ThDH, ZORETHERI N LO O b, MEEFIZHT 2H L0
BMEIZLLTOLEBY THD,

(D Brian Howe, Nick McCabe, Sean Ferguson : Infrasonic measurements, pre- and

post-commissioning, Ontario wind farm.

ME T H - F 2V A MNORSFEERMHR 2 x5 & L TIT Oz @ K8 &
MOFELSVRECZOWTHRELTWD, HIPIZUVAS v FRAZ ) =%
WELI~A IR 2R ET L HEICL 2RO 2 BANE L EE

(28F) OWNEICBITH2HANBETH D, WA THEHELZZHERBEG L
ELTWb,

@ Jergen Jakobsen : Danish regulation of low frequency noise from wind turbines.

M 7o ~—7 OREEEFICET 2ES (20124 1 H X 0 MifT) Tl KE 5K
BEICET 28 LWHNAERBIMS L, ZOFH2HH T, ERNICBIT S
IR W& D 10~160 Hz (1/3 4 27 # —7 /N F) OFEEHEHIHICE T 5 A
FrtE & E L)L 20dB LL T & HLE S iz,

(@ Mahtab Kamali, Siva Sivoththaman and Stephen McColl : Analysis of Models for
Audible and Low Frequency Noise Prediction for Wind Turbine Case Studies.
e ARV —FHE L TCORIIIEED FIT O IV THEE L.
JEVCEEBE DR JE B E I OWTT v — 27 BT A MEEA M L T D,

@ Christian Sejer Pedersen, Henrik Mgller, Steffen Pedersen : Low-frequency noise
from large wind turbines — additional data and assessment of new Danish
regulations.

MR r O KRB TR E BB B KRES 2> TEY, To~v—27 DL
VS AL TR A RS O K T TN e, 2o WmE TiE 3.6 MW
ECOMEDT =X pBIEiz, £OH T, 250 Hz LT O #5 iz 3 sy
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DRENT, LR TIRABABEK D DEETHD Z EIXHENW, T
V= OB TIEIHAECESOWTENOFELNLE PHIT S Z LTk
STWDHMN, ZNTITE/NF IR BEZNRNH D,

® Werner Richarz, Harrison Richarz : Can Infrasonic Lift Noise from Wind Turbine
Rotors Contribute to Audible Sound?

WEEE . R EERE OB CAHB B O E O 7 L — N o it JE I ET R B 72 N v
APRELTTWD 2 ENFN D, € ORMED O JB AR 5 O K JE B Epk 5y o 3
T—=MNamndRn, ZRiE50%H 50 TENU T THLH, BHCHEBRKRDE
TR OBME DOEF RS TRED . TNEYD SWEERSIIMAEN T &
DR DO BCHBEEEOBIZIZIRESZE LRV, KEEED L2
ILEBRITITIERRE T, MR T VX DI o Tl DIRWBEFRE & 7o T
Bz 2 TWwWb,

® Thomas Sgrensen : Experiences with the New Danish Rules for the Calculation of
Low Frequency Noise from Wind Turbines.
BEE 20124 2 HIC ES T v~ — 7 ORFEREFOBEI T, AEN S 0K
JABRBEE BT 2 &R T T MA STz, ZNITITEF NS OFAERE ST O
RJE Wy OBRE FIE L BRFEET ARG EN TS, LrL, Th
L EBRICHEMAT2RICIIZ OMERD Y . Th IO\ TEH % KT
WARTWD,

(@ Bruce Walker : Time domain analysis of low frequency wind turbine noise.

BESE - AR B Kk OMEJE EE O b EMICE TE 57 0 — LV FRIEIZEH L
FHEY AT LERELEZ, TOYAT ATIE, BEOZM A THEM
BB Z RO DIl THEFRMNEOHE S WRETH D, AHME T,
ZOYAT HOESR K OEROEMAY 2Rd, £ & [ RIS R E L T
JAT U ADHEE T DHIOOKEREETORENARLY AT L&
IANET T2,

Hiroo Yano, Tatsuya Ohta, Hideki Tachibana : Development of measurement system

for wind turbine noise.

BRSSPk 22 R E OB S N7 M HEE F IS 2 R EERIKIEEM 22 I 5
FER T, BHEESE O NEM OJKHEE E L ASVEORE BHEE E2 B <
DOTA L RAZ Y —ORBEITV, TOMEREMN D7D FEm LT
EBREMFOMEZE~NTND,
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@ Hideki Tachibana, Shinichi Sakamoto, Sakae Yokoyama, Hiroo Yano : Audibility of
low frequency sounds — Part 1: Experiment on hearing thresholds for pure tones.
BEEL Rk 22 R E OB S N7 M HEE F IS 2 R A RIKIE E 2212+ 5
FHET, KEEEOFIZHT 5 FOrITEMEZ D 7200 FEBRIINIE &
L COERBRBR OER . Eh 2 W RN 3R & L TIT b7z 20~200 Hz

FECOMBETIZHT 2B EO EBRERPH|E I TV D,

Sakae Yokoyama, Shinichi Sakamoto, Hiroo Yano, Hideki Tachibana : Audibility of
low frequency sounds — Part 2: Audibility of low frequency components in wind
turbine noises.

RS Sk 22 E OB S N7 M HEE F IS 2 R EERIKIE EM 28I 5

FHERT, B THE SN REREE &7V HE 2 H W CREEE & O KAk
ST DOAREMEIZ DWW T MRIIMEB O FiEZ B L TT » IR ER O R &
WELTWD, ZOFERTIE, RO RERETICE N TV D EEE B E
IO T THD 2 L 2R LTV D,

3.6.2 EREREHIH TF =& inter-noise 2012
ZOSFHITERYE - BBHEE ERNEETIEESE T, ALK THESRES
NTWh, ZORETHERINZHILOI S, BERETICET 2w COMEIZLLT
DEEBYTHD,

(D Hideki Tachibana, Hiroo Yano, Shinichi Sakamoto, Shinichi Sueoka : Synthetic
research program on wind turbine noise in Japan.
BRSSPk 22 R E OB S N7 M HEE F I T 2 R EARIKIEEMZEICE T 5
HKET, ZOMET Y =7 FTITOR TV L REBIEOFZRGHAE & L
PO . R B E ORISR I T 2 EREFROBMESRE ST,

@ Valentin Buzduga, Sarah Taubitz : On the Characterization of the Secondary
Windscreens Used in Wind Turbine Noise Measurements.
WL B O E N T — L ~UVELC BT S E BB A 1EC61400-11 (2B L T
TWRBAECA 7 U — > OMERR I EIZOW THEHT R ERE R 2R TV D,

@ Jesper Gomes : Noise Source ldentification with Blade Tracking on a Wind Turbine.
B R FOREA N =X LD OT=DICT L—~v A7 v 74+ 2R
Beam Forming ® FiEN A TH DL E L, TORBEEICH., HIZ W TR
NXTW5D,
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@ Charlie Pearson, Will Graham, Tamas Bertényi : Phased array measurement and
simulation of vertical axis wind turbine noise.
B BEEEE OB T REA D= AL HON T JREORE KT 5 EEOEH .
RO ECTERENRBAETHIEMEREVIab—rva VL BFHERIZON
TE~TN D,

® Conny Larsson, Olof Ohlund : Variations of sound from wind turbines during
different weather conditions.
BEZE . R B F ORI A 52 2 [ER MM OMBEFIC O WTHRET 27
DIZ, AT =—7 »OfFMME, B OKkL) KOEE B 73 50k o Hil
IZBWT, I~2FMICOE2RHBH 2T o/ RPREIN TN D,

® Lars S. Sgndergaard : Noise from wind turbines under non-standard conditions.
B MEERREOREA DN =X LCE LT, BICHTHEOARFEMEICONT
DODFIEIZ XD FRIWFE O R Z LT D,

(@ Peter McPhee, Amy Barad, Tyler Studds, Leigh Cameron, Martha Broad, Nils
Bolgen : Development of a pre-construction acoustic methodology for wind energy
projects.

M . E BER T ORI © 15220 T, The Massachusetts Clean Energy

Center (MassCEC)23 BH¥E L 7 B& & Tl . EMW ., 7 — 2o o FiEoW
HrdEi L TWnd,

Peter H. Guldberg : Analysis of background low frequency sound levels at four
wind energy sites.
RS - A\ ) %6 7B M 5% A RR AT O W BRI oW T, R H O R S oo B DL oo S
B IEE M (12.5~500 Hz) O L ~v% 4 B THIE L7z R
WTHE LTV,

@ Lawrence Cheung, Giridhar Jothiprasad, Hao Shen : Large eddy simulation of
airfoil self-noise.
BEZE : RO RIIHFICR T 2 E DA AT =X L2201 T Large Eddy
Simulations (LES)IZ & % fi##r fif e & ERAER O IOV TR TN 5,
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Seunghoon Lee, Soogab Lee : Wind turbine noise reduction by means of serrated
trailing edges.
BEEE : MO WA PRI T 2R T 57201, Bz EliRICT 52 &I2k5
MR ZFEBRAICHARTAER, 5dBA DIERBEI RGO E LTS,

@ Takashi Ohmura, Masamitsu Nakanishi, Nozomi Sakuraia, Akira Shimada, Atsushi
Kawabara : Investigation, prediction and assessment of wind turbine noise and
infrasound in Japan.

B2 AR D EEREEOBRE ZNICHT2WMY MRS ICHET 2BREE D

Ti gt FFIZ 2012 4E 00 B AT S D B BERCB R E ISR BB E B E N D 2
LR EERMITIL TN D,

@ Martin T. Schiff, Shannon R. Magari, Clinton E. Smith, Annette C. Rohr :
Evaluation of wind turbine-related noise in western New York State.
M KE==2—3 =27 NI 2R R ERGRE DO 5 pT & BE S 25 720
RFHRHIEE 2 7 F CTRB R LB E OWE 21TV, thERISHTHE & ORI
DWTHI AN/ REZ®EL TV D,

@ David S. Michaud, Steven E. Keith, Katya Feder, Tara Bower : Health Impacts and
Exposure to Wind Turbine Noise: Research Design and Noise Exposure Assessment.
BE: D F X THRDEENEML TRV | FHEHIL 2025 (TR IFEERZD 25 %
EODLRIABLZERL TS, LAL, BREREICLO@EFEZENRSS
nNTWa, ZOMBEIZxd 5 Health Canada & Statistics Canada @ 3 [6] 4 4%
DHEP BN TN D,

Francisco de Assis Leandro Filho : Evaluation of the structural response of typical
wind turbines by stochastic methods.
B R OG5, BEER AR TFENICE R L, T Y 7 b ANSYS
MW THE LR RER TN D,

@ Malgorzata Pawlaczyk-Luszczynska, Adam Dudarewicz, Kamil Zaborowski,
Mal gorzata Zamojska, Mal gorzata Waszkowska, Mariola Sliwinska-Kowalska :
Annoyance related to noise from wind turbines in subjective assessment of people
living intheir vicinity.
BEZE ¢ )3l 7y %6 B i 5 S BUIBRELXLVOFHEMES 2 Ea—FRICkD
Golberg General Health Questionnaire GHQ-12 % & ¢ (¥ B K i i & O fif B o
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KX TREBY, BELAADBKREILS R ENIeRELS Db L, £12
WRHREBLT AT ACHET Ll a2 T 5,

Stephen E. Ambrose, Robert W. Rand, Carmen M. E. Krogh : Falmouth,
Massachusetts wind turbine infrasound and low frequency noise measurements.
WE .~ % F =2 —+& v YN Famouth ICHEFR S Av7- &l J) 3 EJE 1 C T4 0 E
DR ENRE LT, ZORBICH T D ENE & @FEZEIC OV TH
B LULRR, BUR, REo BRI AN & EREEEDEROMIZEWIEE
NodoloE LTND,

@ Alec N. Salt, Jeffery T. Lichtenhan : Perception-based protection from
low-frequency sounds may not be enough

MEZE : W FL BV O BE R TR B 0 F 2k LTI A B (IHC) X 0 4 A E /il
(OHC)D ST WK < . MR TERNE D R LV ORAE FIT S KOS
TOHLOHMET, GHEFOHEBICEEN LD L) RE T OAEIZL - T
EEBEEO TR T D2HORENELT 5 L2 FERT —FIT&>TRL,
BWROCHE SN2V E D REAEEOE L BIZEMmL, Thill->TA
MICHBELZ5E 2 TWLARERHDE LTS,

FOMIZ, BAEBREICEAT AT AICET AU TORIMBERINT,

Carmen ME Krogh, Roy D Jeffery, Jeff Aramini, Brett Horner : Annoyance can
represent a serious degradation of health: wind turbine noise a case study.

Carmen ME Krogh, Roy D Jeffery, Jeff Aramini, Brett Hornerd : Wind turbine noise
perception, pathways and effects: a case study.

Carmen ME Krogh, Roy D Jeffery, Jeff Aramini, Brett Horner : Wind turbines can

harm humans: a case study.
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3.6.3 BARSHMHMIF¥2 20 EEEMRRERSETRIE
AARERS HE L i, ThEE - IRE & OV o Hil g B9~ 5 2210 - Bl oo & e & 3%
RARED b o> CERBEORE L LICHEETS 2L 2 AME LTHY | fHLE,
BELKBICMAEREIDFEBE I N TS, 2012 FFHEFMILE RS TRE SN @
XDy, AERTICHET R XOMBERILTOLBY TH5,

O WAE— BILR, REFMHEI, MBB KRR ICBEb 2R ER — %
D 1. R
WEEE : SRR 22 4 B Bl AR S AL 7o U BR 5 I BT S B BE A MK FR E PSR IS BE T
BERT, KEEEORBHEZFHRD DO RHIEBE A FER L 20 5l
FI 7205 & LT 10~200 Hz O#E 12 %4 % & b O BER BE 2 17 f 1
E@ELTWAD,

@ BRI, WARE -, KRB, WMHEB - R R I 2R ER — %
D 2. JEEH D ] M
WEEE SRR 22 4 B Bl AR S A 7o U BE 5 I BT S B BE A MR FR E PSR IS BE T D
FBET, REBEICHTI2E bOREREHEZRALERLE LT, EBEICI
B U 7o BVELER 3 2 W T AR JE B Bk oy 0 WTHEME IS o T MR SITAE B A
ZWAL THATHRZREL TV D,

® HEEEEZ., AHERES . BIEEE TS MR IS RE T B S EEERE xR L
L 7= T fifi 1 3
B BRI FICRBESNZEOE NOMBEOE(LERDLERE LT, AL
—HHEIREWEFTEZ AT, o, y OB AERE Z PRI TR R %
wELTWS,

I

Tl

@ PDHER AWEEEFTO~AX T RHICONT.

BES AR E R BEBR O N R ) A R XD~ AF U 7RIV T, 20 Hz, 40 Hz
DN R )AL RN TI AT TR e/ R 35D 7V —TIC
TLNDZEEHRE LTV D,

® fEAL. BTHAER - ERERIC T D EE R 0 8.

BEEE . E R MERE N E AT ERAR FICERL, KEAEEHF Yy NEHWT
ZTNOLOBEBMEEZNE L., TRULEOHEADOIEENRT +—~ 2 ZTHT
LWEERTND,
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© %A, J EkrE, SREs HAEM, HAME : AEFORBANEE
L UL 75 o il E F 4.

M R EEENE CREEENOFEENEETH L, Z0mXLTIE, BEEOD

ZRETITONIZERRE O R BHEHINCEE LR EZHME L TWD,

@ AEEMEFR, @EZL, BRZE B aE sl @RS BB ORE -
A8 e o FHI O — Tk & & o HlE F
W RO AR EOREICE L T, BMEE O IED Gk, WEROREZR L
2OV T, ERICHRFTLEFHRERETL TWVD,

3.64 HAEBSHIHI¥S 20N EHEHERELERTRE
HABEHME TFEa0 2012 FKEMARESTRRINTZWRLOH B JE HER &
WRBET 2 LOMEIILLTDOEEBY TH 5,

O Ak, BEBEAL EHWEKE, WA REEEEICE £ D Swish EOW
BRI D T
WEEE SRR 22 4 B Bl AR S AL 7o U BR 5 I BT S B BE A MK FR E PSR IS BE T
FEER T, BERTICE EN L HAAZ2AREF (swish %) O 4 BEAEE A )7 1%
E LT, MHERT OGS LD Fast L ~Lilek L Slow L LFik o 2
WEBHL. 2090 %L PO EiEEE FTHMEOEEZEBHO KX S ZRT
BETHZEEREL TV D,

@ tEE Al MRS REFEIR, MHE . B RERK O O E - AR E R
DOHEIZ BT 2RO ZEEIT DN T,
BWEEL : SRk 22 FEE D DB p S v 7 JRl BLBE 5 IS B D IR SR B IK fE E AP AEIC BT
HECT, AEBETOMETCKERMECTHL A7 a kx5 EOK
BT O T, HBE o B ) %6 B F% 0 JE 30 H s 12 3 v C RN RERE L 72 AR
BEOMAEMBIICERL, RESORELZRFT L TVD, ELEMEETICLD
FEARJE I S BT 2 LAV MO MIZ O W TH R TWD,
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L

RN EMERRERIFBERIXE

=0T T L2HLP L0 HOMEESLEINE N ZHRSIML Tk
D, BE BEFLERFIMAERRIVAB STV D, 2012 FKFHERE LR TR

REhlwXor>b, BEEEICHET2mXOMEILTOLEY THD,

3.6.5 HAEEZ
ey

m

O LB, EEEC., BHELT B2 EHENTOFEFMICH -2 88
iZoWT 0 2. JEREEKRE
BEEE - ENIC BT D FEREIC 3T 2 4 0 JB 0 52 I O W THRERERY ISR F &2 4T
W, I K> TERNTELLIHEEEFTRED 2 FICHFATHZ L L BOE
MIMEIIG L TRELS QD ILEZ/HBLTVDN, ZORETITSHITH
JE O JE I H R M & R O ELA O JE IR ERE M & D BIFRIZ OV TR TV D,

@ LR, FHEI  FRNICB T 2EEEEOEE LSV dn — KA S -
BERAEEZ AT 0 — L Nk —.

B KA R G DA ET OB ~ORBICE L T, KA KK Y%
GAEEFE - HEEOM ST EBBEFRZ A7 0 — LV RERZITV,
FRNEE L LD 5A0 & WA L)L 2T xE 3 2 i B O 58 A FEBRIIC
PRI RERE L TWD,

@ ML, WAME— REFER, WH B EE o wf B 3 2 T 5 B

BESE PRk 22 OB S - M BB 7 ICB T 2 R EE IR EMRICET 5
HKET, RBICHET LERAER ST ZOET A EER—RNAT 4 LX) v
T Ko TR BERKS ZBEREIIC T v N L2 O A B2 M R FIFEES O Fik
RV T ERIICHR AR R, R0 e B RS2 F £ h 5 BARE & &
O AT B 8 6 BRIk O IR B AR R o IR FERTE Ch D Z L A B i L T D,

3.6.6 BASEX22 W3 EEZTHRXRSEERXE
AARTEZLD 013 FHEFZMERES TRESNTZHGLO I B BLERTICHET
LZMLOMEIILUTOELEEY ThH D,

O MHERP HAL— KB, EMNEA B EERHZ ) SHEET DT O
EEG - SRS REICE T D ARG -

B M) ERRELOLZL ORTEMPFAELZIToLMRICESE, STV E
o> JEHE R B HE o0 38 FE ) & R o0 5 B ik B R o0 B L E B F o fiR 1)
Fete, BEBER R REEZRF L RE TR LTV D,
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@ RELR, WAE —, REBEL, HHH BEHESICE T 2 KE B0 B9
7 TR (34 fE 5 R

WEZE : SRR 22 4 B Bl AR S A 7o U BR 5 I BT S B BE A MK FR E PSR IS BE T D

BT, B REEM R D O HOR S KA BB O TR 9 T EBR

FICBITHIWMEEROERICOVWTHELTWND, ZOERTIE, 7 —-

AT 4 NE Y 7T K o TR JE RSO BRE L 72 JB 35 o0l R i & 3~ 7
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x4-T FAVDBREREE

=8 o + R H B A & ]
k01 & A1 Ho sl ’ﬁa‘é%%ﬁﬁﬂﬁ (Laeg) 60 dB | 45dB
i S BT 9 D B PR (Laeg) 55dB | 40 dB
(1) S ] IS K 2 B8 & FREEAE (Laeq) 50dB | 35dB
@E@m@ﬁar@%gﬁ“ém% (Cx T D BEE IR (Laeg) | 45dB | 35dB

4.3.6 41 ¥1)X
(1) B=&

AXVRATHEAEBICH L THBLTERENDIBE S ITHR DL ESRM T, 1996
(R 84) I SN, A XU RMWMAHERXBICLD TR NFEEFNO D5
TOFM] THY, —KICLEL S ETSU-R-97 L IR TW 5 7, ETSU-R-97 ®
AL, TROBEEFTICH T 2@ L2BH 2RI &< HDWITR N HBEFERE
FRMG HIBIRIC a2 XA NPT RANAWMEICE 22 2 8, BB EFRO

WERZHEUICRET IBRELNLVERT L, ] Thd,

(2) H#ESH

ETSU-R-97 T, JEA#EE & A x5 & L, BREMREM (Noise Limits) % Hilk X 4y
FATHOTICR LTS, BEREXKSE LTk, #2253 5 B8M (quiet waking
hours) J. & (23:00~7:00) ] DRHNIZIREAEL 10 3 M & 72 0 @ 90% IR [#] 2= g &
VUL Lpgotomin CRSINTHE Y, TOMEIT, —EMETHET 5 HIE L 3 i 7 b
FLAVICL D HEaMAabETRESN TN D, IFEzE T 2 BM] T,
BAMCE T HARE S ZRET L2 8, [KH] Tk, R EZ S 2 HELS
LTWd, BEMREMEIZ. TRICTRT LB ThHD,

®4-8 AXYRODBRSHEEE

R T 47 HFRENDEEE L (Lago,10min)
BiEeE4 5 BEMIC :
iﬁb@ué%%@f;ﬁﬁ 35~40 dBA X IIHFEX %+ 5dBA ®H b KX W HF DA

%@fﬁzgi:rﬁgﬁé 43 dBA X IHEEEE+5dBA © O HRE WH DK

(3) Zmith
Zofh, ZOEBEIZBWTUTORERD S,
- WO YT, ETSU-R-97 T2 S N 5 MEIRY; H 35dB b s, B
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4.3.7 F o
1) H=E
FE¥HA RTA L RANFEMBORTICHT2HBICEHREINATHS Y,

(2) H#EZH
ZOHART A TiE, RERSTZdRE L, BERESHIKIX 7R LTRSS
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x4-9 FraniEiRE

BRICHK I 2 EIEE | BRICX T 5 HIRE
(LAeq) (LAeq)

50 dB 40 dB

4.3.8 AFH (A2 B UF M)
(1) ;M=
HFEOF Y AMEEEEE (MOE) X, “Noise Guidelines for Wind Farms
—Interpretation for Applying MOE NPC Publications to Wind Power Generation
Facilities” (2008 /= (P 204) 10 H) ZARL ., MAEEFICXNT D041 KT 4
vEEDT Y, £7-. “Development of Noise Setbacks for Wind Farms —Requirements
for Compliance with MOE Noise Limits” (2009 4 (¥pk 21 48) 9 H) Tik, flgEL
REZHRELZRN OB EERKROMEFHBESCRARE L2 ARSIZT DX 0 REFEIC
T HEy by 7 ORSLO GBI O N THERL TV 5 2,

(2) H#EF
A RT A TERENS OBEE Zx R & L, S REE (Sound Level Limits)
Z TRILATES ) (rural area) & T#FHE) (urban) (2K 43 LT, ZALFALITK LT
REMZ R L TWD, REMIZ. BOEICIS T THEMICRESATEBY., Z0H
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7R 40dB &7 D,
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x4-10 HAFE-FUoR2VFMNOBIERE

&S 10mIZ kT 5 EE (m/s) 4 5 6 7 8 9 10

B LA IS k3 2 BE F IR (Laeqan) (dB)| 40.0| 40.0| 40.0| 43.0| 45.0| 49.0| 51.0

I % T D ERE BRIEEME (Laeqan) (dB)| 45.0| 45.0| 45.0| 45.0| 45.0| 49.0| 51.0
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) /
45

a /
z°
= 40
AN
ﬁﬂl 35
i
30
25 1 | ——— JRIUKHE (Class 3 Area) T o5& IR fE _
— FTTES (Class 1& 2 Area) T O B 5 BR il
o I N R R
4 5 6 7 8 9 10
mE 10m Iz BT D EE (m/s)
K41 hF+5 - Fo2)FAMNDOEZFRE
(3) =Dih

ST, A RTA L THELEREMICESE, By Py 72RO DL720D
DENE 72 FEN BB I, RN THBIR &2 2 50 2 R ) %8 & s o B % &t
WXL CTRREEN D2y Ny 7 DEBRREINT, By by 72O TIE,
FERULTEHA RTA VOREFEICESOTHEIMF SN TWDH D, K414, K
A-15 (X EFL L T A, BRI, LT XS kRN snTnb

-BREHBEORICEENDS 2=y 2V O MBS A 5. 10, 254 L [RE

XD =y FORFENLV AT U &

cRE =y A IO BN THEMT L EMELILLGEOEERT — L L%

102 dB, 104 dB, 105 dB } O 107 dB @ 4 FE¥H (T 7%
cEZEREIZ 45 m 2BEEICHY) ITRE

- R S0 it 5% O BB R I BIAR 7e < FEHEME & 40 dB (Lpeq) (CXE

- ZOMEEN T HMENOREL =y e ZE R OEREZ 1SO 9613-2 12 L -

THIHMT 2, 22T, ZEREEPORAET IRETITEZERE IRV,
-k, ZoOMRYEMIT, B L 7=“Noise Guidelines for Wind Farms” @ T & & 10
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MmIZBT2EEN6mMsOLGICHY L, Kb LWEHFEZERAL TliE %
EXEREZ LITR B,

U EDORER, REHEZOEERT L _XIANbZERETORKEY P
v W= b w7 ATRSN, TOMEIEEE0mMNS 1,500m & 72> T %,

F4-11 BERRNFEIOCT Y MCHLTRESALEY by s

KEORELZ=y hETORKEY Ny 7”7

P

R 107 dB** 105 dB** 104 dB** 102 dB**
25 1,500 m 1,250 m 850 m 750 m
10 1,200 m 1,000 m 700 m 650 m
5 950 m 850 m 600 m 550 m

*ZEENSOEENENEN 3km, 2km, 1kmN O REFHK (255, 10k, 5H)
* OEMEAO BB THEB T A MEICKT D ARESTEAST L -UVE (EEREIT LpW),

1998 4 (Fpk 10 ) (2l & S AL B B ER & o Tl - JIE - FEAmIC B 3 2 H A
NZS6808 @ i iEJifi (NZS6808-2010) % 2010 4 (SEhk 22 4F) (CtkiEL7- 9, Z o
EWLHTeo TiE, BEFLEELY, FrEHY, EREBOR, RE@ERE. B %
B, M ALFEKR EOHEME - FRE LK OCRELOEWENE T O ZE
BaPnEE I N,

&

(2) H#EF
[ f2 % 24 5857 (noise sensitive location) (2% 3 % JA HEX S ORE (noise
limits) & L Tid., 104 M2 1T % 90 % R EX %5 L <)L Lago 10min 2 40 dB & %
UM T 90 %I BT 3R ER 5 L XL Lago.1omin CaPAli L 72 BEBR S O LV IZ5dB % Il 2 7= i
DIHLORERFTOL)LET D,

S50, TR o229 2 #0%) (high amenity areas) (Zx L Clid., # 5 & O#&
MICIE S HIZEE LW, 37205 Lago,10min C 35dB & % WM& Lago1omin CalAll
LR E DO L Z 5dB #MMZ 72D 5 b O K& 72050 L~V % BRE O IR A
ELTH Ly,

Fo. MG, EHEME, RELHE R C R rFE AR (special audible
characteristics) N & ENHHE AT, XF AT 4 L L THIE SN L_LIZHR K 6
dB # BTG L CRHi 92 &L LTW5,
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®4-12 Za—C—5VFDEERE

FfR 2 B9 25 TR | FRICER RS & 29 5 s i &t
9 5 BE5 BR FE (Lago,10min) | T D BRE BRE  (Lago,10min)

i B L~k

ﬁmxﬁ 1% NG
3552555 WRRE Iy v 5dB & s L/ +5dB
40 dB
<30dB 35dB
3) i

ZOM, ZOHBIZBONTUTORBERH D,
JR DS & 2 Byt o JI BB (X REE] O KR 4> (90 %) TN A BT 5 L~
(90 %lF M HEEEHF L /L) TRTONPEY TH D, FFFE L b (3450 bR
BEORFMPEAEZ +5ICR TS O TIE AW B EH RS 1L — & O R 8 R 1k
EFRFOTWND DT, Lol ZE LImFBIRFHMNE L L THEYTHD, iz,
HIRAET 2GR ELE  HEORBEEZRETD22D0R
BT DEEE LIV OREM E L TIE, Lago, 10min C40dB N4 TH 5,
JEGEE 3N P 0D R IR JE] 2 F5 s DH AR 0 SRR B oo (R I R VR AR S ) &% A
THZELELHDIN, IO O ORI IIAROMBEILIZ LR THOENEE
bbb,
JE 15 BB T B D ERE L LI DU T, IEC 61400-11 (2 #EHL L CHIE S v 7z
AT OFEBERT— L EHNLZ L, ZREREOREE NS ATT
%
JEVEZ B ] T & DA SN S B OFE GIEIXELZ R0 A | 1SO
9613 1T LAIEX M AR EMKEOBET —F L BVt zxRm L TV, THlE,
H E1omic B D REE T SIS T A EEIC A #R L TIT O,
JEVE R P ICREE AR TW DA CUERANIHE ST L LOREN R S
NTWReWHEIZIX, ONJOFF R A £+ 22 & & L, ZOHENTHI L
W5,
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4310 #A—X +3 )7 (A —XEZ U7 M)
(1) #;M=
A=A 7V T7EANOEZ P T EERS &2MNT MA—2 7 U 7 IO EPA
IZ X % “Wind Farms Environmental Noise Guideline” (2009 4 (*F-pk 21 %) 6 H) %
AN REREPDEETHHECHET 2L RIA L LTHEHALTRS W,

(2) H#EFH

ZOHA R AT, RENLOBEELZXSE L, TEILFE ] (rural living)
& TS ol | (other zone) IZX 5y L T, TR E AT L CTHAERE B L
TERBZ2WHE) Z L TW5D, EEMIT, —EM CTHIET D HIEE M 25
HREMEZHRET D HiEEMAGOFICIVREINTEY, BILAE TIX, 10
SRS T2 0 O EAERE LIV Laegiomin 25 35 dB 313 10 45 [ & 72 U 0> 90%IF [ =& %
BT L ~UL TR L 72 B BRSO L UL Lago 1omin+t 5dB D 9 bR & 2 Ofill, FHLL
S DM TIX . Laegiomin 25 40 dB X ILKEBEH D L' XV Lagoiomin+ 5dB @ 9 H K &
RIEDETZENEARESNL TN D,

Fo, REREFICHERSDEENDIEAIL5dB OMIE (RFT AT 1) BLE
ThoHrELTWVD,

£4-13 BEA—XRESUTHMOEEE

ﬂﬂfﬁ lzﬁj\ %f@{ﬁ (LAeq,IOmin)
Je LA B 35dB X% KR LNL+5dBO Y b RE 25 OE

Z VLA D Hi I 40dB XiE BFEEE L)L+ 5dBD 9 H K& 72 5 O

(3) Z it
Zofh, ZOEBEIZBNWTUTORERD S,
- WEBRTE LS b, @k 5 10 M o HIE & R E & & b 12 &K 2,000 7 — #
FRAL, FnbE 3RS EATEIF LT, HiEE ORFENALRDD E LT
Wb, ZERITESTH E 1.2~1.5 m (2@, B IR R ERZ O N7 &
STHEUT LI, MoEmETEML, FFRICE T AT ESOREEFT L
THLERWELTWD,

F 7o, NEHEEEE (Wind Turbine Noise) | 2k 5 &, UTDO XS RidENH 5,
CHLEPEICOWT 5dB DT LT 4 BIRIBEN D,

s B FEEFTIC L » TRAET DEEE EOBIEEREO LALIE, dE, R
WEEZREEZTIEDICETLIHERVIALED B F0/h3 0,

CEDD, INHDOHA KT A U ATRJE B E B ARE B ISk L TR o 3
il L2y, Ll EE~OMIED T2 D Fol a2 "I LENH D,
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®4-14 HENEOEEB. 4S54 E (1)

= = WIE (RFILTA4FH)
E% = AN E:Ffﬂﬁa);('ﬂt% Z\ EEF{EG)H%F&B%\ %%&16 rﬁEJ =i =S = S = SE =& Xz
(FR) BOBREL | “eyzs RS (BRES) (RHEfE. A4 K51 1) il (RIEZHE. #ES)
Trw—7 E L ~r o H B S OB E A g MR i ©C 2 b3 2 5 Uil Leq A
(2006) < JEGE ;B S 10 m o JalE,
not exceed the < K JE P X R GE 8 m/s & O 6 m/s T 20 dBX | (I R EY) - 5dB
[ & 7] %% &6 fit 5% 7> © % |following limit - rural areas - JEE 8m/s : 44 dB (& Bl 7o sk L)
AT L5 EICE T % |value Ji LA R - JE i 6m/s: 42 dB - EX 1EmIc BT S
FLAI (PR B i) - noise sensitive Areas - JA3E 8m/s: 39 dB B e
Hlih A Y 5 - JE#E 6m/s : 37 dB
(living area  {¥ J& Hi i,
Institutions 2 3t Jifi 5%
holiday houses
or recreative areas
BITE « R HIE)
A HA RTA | hEEEE + H pil3 [—7E D % 5 HEAE | Lden f
(2005) X oAU JE B D D BRI CEHERIIC AT, DO ANE DR 2~25%B8 T J A
(& R TURAERADBEEDOLRVICEESN TS, | (FEIZARH)
[ & 77 3¢ 78 Jifi 5% o &t |guidelines S EERMIEEICE > T - 50 dB SR E OB O L BB TS . PR
BB\ 35 1T % i 5 4% |values S S 15 BT BB NRIC I % B 7 b 0> 5 2
BOLDDOHTARZ| (BHEHE) CR D B R A . 45 dB BARABEMTIT).
A ] A (AEFEDS LD 30%;
XL RN O b @%ﬁm%ﬁ#y;w
5T ¥ —ShidRiEIC RS
A =, 3~ 5)
X H N
AT x=—T A RTA R HENS ORRE |H i [— & D fH % HAEE Laeq 2}
(=) X 5 M - EE 8m/s (FmE10m) (TR A AU
. . CIEENCD - 5dB
[JE /7 %€ 78\ £ 5 B& & [recommended ?ﬂb{f@ﬂz_ _ 40 dB pure tone
\“B+ % # 4 K F A |highest sound * noise sensitive area - 35dB (5 AR A 125 L)
N pressure level (¥pfd 2 4 5 i)
(Bh2efE)
* 7K E L~ v oM R FH ) D ORE | H [— & Ol % FEYEH il
(2010)
limit value - &R * ff@ H : Lgen 47 dB Lgen ( @ l\i T}JEIPDDTHH%\ 1&%/&%
. B -
RDEAR (R B2 ) - & [# (23:00~ 7:00) - %M (23:00~7:00) : Lpign 41 dB Laeq DEWETR L)
cWHO @ 3 —nm v IR 2 KMEEOHEH 25| (KERIIEARH)
JiE.
KA 5% 5 O Hofbr b5 &S BE S + H H [— & Ol % B YEH Laeg Filis
(1998) \Z & DR ﬂ$73n D O BEE | - TR - B[ (6:00~22:00) - 70 dB
(& RAE) - % [ (22:00~ 6:00) - 70 dB W T LS T — D 95 %
[B& & (C 4R D $00i 45 & |regulation - P 3 Hh ik - B[ (6:00~22:00) - 65dB (at 95 % of rated
=) (PR B fiE ) - % [ (22:00~ 6:00) - 50 dB power)
cETRS - B[ (6:00~22:00) - 60 dB
- &R (22:00~ 6:00) - 45dB
- E - B[ (6:00~22:00) - 55 dB
- &R (22:00~ 6:00) - 40 dB
- FEEH - B[ (6:00~22:00) - 50 dB
- & ® (22:00~6:00) - 35dB
- B - B# (6:00~22:00) - 45dB
- & # (22:00~6:00) - 35dB

T U~ — 7B AR WS o JE K o PE 1% 10~160 Hz,
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F4-15 HINEOEEE., 4 FS42E (2)
s s WE (RFILTa%FH)
E% = AN E:Ffﬂﬁa);('ﬂt% Z\ EEF{EG)H%F&B%\ %%&16 rﬁEJ =i =S = S I SE =& Xz
(FR) BOBREL | “ryiz RS (BRES) (RHEfE. A4 K51 1) il (RIEZHE. #ES)
A XU R J&\ 7 %8 AT O JE | R E ) 5 O bR | H [—EDOEZ LM & TR EIC — &8 % X |Lago, 10min Filis
(1996) RS HENNVARRTIRAN T B M) OO
RELRET D - B - 30~35dB L Y/ &\W=35~40dB ¥Lpeq T\ Lago & ANEEZ 2175 H T A & 25 B ) %
Fﬂj}%\éaﬂ}m N oA 18:00~23:00 : £ H -+ 30~35dB LW KX W\=HhEE +5dB WhHZEickb2BD| BHFEMBEMARBEDLY N L DY
&5 o FFAh | 13:00~ 23:00 : |- i MEAXZEEL WD, B, LRALOHEMEBRETNX L
noise limits 7:00~23:00 : H i# DIELEH Y,
(5% 5 IR i) - % [ (23:00~ 7:00) -38dB L VW /hEu=43dB
-+ 38dB LV K& \W=oamiEE % +5dB
F = = FE PEE )/ TGRS B 5 D5 K H [— & Ol % B YEH Laeq H
(—) DHA KT A
e JEL L 3 B fA . 50 dB (BRI A1) - 5dB
[FE¥ETA RTA ) (fi & Bl o sk L)
BEERE -+ © 40 dB
B (A EZUFIN) | TA KT A IZBENS DS |F Filis MEGE (2 05 U T 28 b 3 2% 55 B Lpeq, 1h H
(2008) * £ %M < JEGE S 10 m o JEGE,
- J 7 X3 - JEL3#E 10 m/s : 51 dB -5dB
Fﬂjj%\é?-é s B O 5 |sound level (rural area & LIFFHED) - A 8 m/s :45dB Transformer substation noise
BT B HA KT A |limits - E® 6 m/s :40dB (BT AITK L)
/J (B 5 PR EE ) - JEEK 4 m/s :40dB
T AL E2 - Jil#H 10 m/s : 51 dB
(urban #i i ER) - Ji#E 8 m/s :45dB
- JE#E 6 m/s :45dB
- B 4 m/s :45dB
—a—Y—F R E L~ ERENL OB |FH — A [—EDOEZ LM & THEEEEIC—EMEE M |Lago, 10min H
(2010) ) AT FEYEAE ) O BF
3 ﬁ%fé?%ﬁ“é% - noise sensitive location |+ 72 L - 40 dB IIKEEE S +5dB O WVWT I RE W : %j(_G dB
r@ﬁ%i&b’ﬁ?ﬁi)) 5 % Fﬁ;i&“?e?f% % S & 3 2 B T Spiglal audible characterjlrstlcs
- 374 iEe k% J i B =0
%f—é FIcBT o & iﬁigr@@};{ﬁ@ * high amenity areas - B [# (7:00~22:00) - &[] (7:00~22:00) (RUFAE, WPRAE, HRIBZEHH)
" FEICHR R E B 5507 o . . :40 dB X | j:ﬁ % +5dB O W TR E l/\jf X{&%/ﬁ;&%ﬁ%\ %1&%{§%@
noise Limit - & KR (22:00~7:00) |+ &, KR (22 oo~7 00) ) 2 e L
(B% 1 (R F& ) :35dB XILEERE +5dB O WVWFRMAKRE W -
=2 KNZUT A RTA | BFNS OBRE | B Fii3 F—m@ﬁﬁ%%ﬁﬁéj & TREBRE I — EMEE I |Laeq 10min B
(EA—AFTZUTIN) |k B EY Z 7o FEYEAE | 0)1%)%
(2009) * rural I|V|ng +35dB X j:ﬁ (LAgo 10m|n) + 5 dB @U\‘ﬁ—n - 5dB
noise Level B RS IR X VME (H5B% 51X Laoo, 10min) | Characteristic of the WTG
(7 A4 > K7 57— ®|should not (other zones [ FLLLAh o ik ) (wind turbine generator) noise
BRBIBEE 1A K7 A |exceed - other zones - 40 dB X IIKFER S (Lago, 10min) + 5 dB DV 41 G k43l L)
g (i L Tk Z VLIS D Hi I MR EWVHE
72 VM i)

XX (AU AIN) T, 2008 DT A FT A » THIE S V7R EHE
- Requirements for Compliance with MOE Noise Limits),

IZEESE 2009 F 12y bRy 7 2RO LD DN 2 HiEBIRE I TWwb (Development of Noise Setbacks for Wind Farms

51




4.4 BIBHR
4.4.1 FFEMEEDRE S &
JRVEEER S ICAR D EREEFOREDZE X 7L LT, s ETIZEICLLT O 4F N
D LMol

1) —EDETHEET SHE
—EDOHEIC L > TRERE O LREZED 5 HiE GaxtHE#HE) Thd, F
FUH, I NTz— RAY FzagPRAYxz—FT TR IOHEEH > TEH
D, 22—V = K, HA—ARTZUTMNERAS XY 2TIE, kT2 [HE
B —EDEEMATMEEZRET 2kl LHHL TV D,

(2) RERICH LI-EZEET HAHE
JAHE DI A EN T A& S OREITKAFET DI L0, £ RN C TR
EMARET D2 HE (HIEHE) Thd, v FHE - F o2V FMEOT v~ —
J TR ZDFEER > TV D,

Q) BEBII—TEDEZMA-ELHRETSHE
JREER T O & LT, BFERGE LS VI B AN A T & R E T D AT,
HxHEHRHF O ONE>THL, =a—Y—F 0 F, A AU TIHELRAFU X
T ZOFEERRD [—EDMETHEET D HE] LE2FHL TS,

4 Ey PNV I BEBERTET 52AHE
JE ) FE A DR TR DM B L LT, MR 2O bt WEEE £ TOMH
Bt (Y PNy Z7HEE) Z2RETL2EASTTHY, AT X - A2V AMTIHZ
DHEZER> TN D,

442 FHBEONR LT DE

Al OIS & T 5 F X, TRABERR»OHETLHE] & KRS +HRADEE
XN ORETLHE] O2FBEOZEXFNHV ., AiEX, =a—Y—F K8, +7
VEROPEA—ANTUTINET, HBEIE. AU =2— KO RASYTEHASRLTY
%

IR R XL NARE L, BRICHET2BICITEAMO S S FhE (B
BR) “RBEEBEEORELERMITILENELVWEANRSL Y, £ C, THEEE RS
B NORETHE] CHMTIEVIEBZHITE-T LB 52y, BT
TEbLO TRHFWIZENT 20T, EEOEBAICHTE > TIE+ R EENLETH

Do
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4.4

4.4

4.4

4.4

3 R
WAL A TOMICHE T, REEE R TE AL BA TN D A FHERE L~
nEE L) A RALTO S,

4 BHEHRXS

FHE 2 BRI B OX A L THELTWAETIE, BE - KB O 2 K524 T
EZDENEL, 22—V =7 NTIHMBX I L > THBMEYOFEN R -
THREINTWS, —HZEM - KMICKMXS L, TRLENICHFIEZZE L T
WOENZ W, £, AT H 8 T RREEER Y & [RIAR (TR A Al 1E S5 0 5RO
L)L Lgen & R 720 O FAHEEF L~V Luigng 12 X 43 L. £ 4 30 3Rl E & 3% E
LTW5,

5 g X 5

HIRX 3 IZOWTIE, =2 —Y—F v FTIE, THREES 2k & TR ICHR
EETLEGH] I, MA—ANZIUTMN, BFX - A ZIVFMNEOT v~ — 27 %
TiX, IffRa By oMk & Ttk oz e XL, AR E SN T
Wb, —H. AT H L AFY ARPT = a3 TEHMIBX 5 E STy,
B, RAVIZONTIE, BARORELED X510, LHoR AR (F 21X,
(BRI, P EMIES) KXo TR L, FFlENHE ST D,

6 IRIBERET - MEUEBRITFOHKL

BRELERE ORI ISR W T, BOK TR, IREZEMRE - MiE ks - BRSSP E Eh
LM AR LS T 28N (RNFIAT 4 &2RT) BbDH, ZOMEIZHONTIE—E
LT 2L LEBELTIHARHY. AIHEIZ. MA—A M7 U TN, BEIT,
Za—V—=J U FTHRHASATWVD, B, ZHHEOLAITMEEOREICL > T
ZOMENED D,

7RE L MM O R 5 IR W Tk, 1SO 1996-2 : 2007 Acoustics - Description,
measurement and assessment of environmental noise - Part 2: Determination of

environmental noiselevel IZ — > DO HFENRBEE I LTS,
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EHE RBEFSEZICHETIXELEL—

5.1

5.2

5.3

XL ®HIZ

AR D & F6 v | B ) 5 B Rk O R B O R E O fREMIE IR A KRS
GURELOMETERINTCE L, LEN ST, ARETITRELLREET HEETMN
ANEIZAT E P OREFBEEZE LI DZNE I DERMNT 27O, THUETIZHERS
FUTUN D A0l fm SC 5 OO B SCHR 2 AR . BRI L 72, SCER ORI & 72 > Tik. £ 7.
fEFEEORE, MAEAFEOREE, o, RER S E@EFREEOR#EL R 57
DIZHEBERFIRE LA L7 T, ZRENOMEREICE 2 5 5 B FH 2B s
TR HDENEIMEVNIHEENBIT ST,

BEEZEOESH

—RIC, HOIWERRE~OBRBNNRICH EREREERD 5008 5 &,
Al S BT T, £ ORBEGEEN, BBERLEOSLVORMEZE T, EOMEAHIZAET
LDbDOMEINEETEZDLDLERD D, RBELBAOFEY (EENHS 1 HEE)
CAECEEZEL 2R UICRREZEENELCDE TITEFEUA L2122 b0 %
MBMEEE), SbICZOTM %z THAMEE) LIFATH D, BMERBITIT, BFHRX
Mg, HFROX S 7 THRE] oft, ERSCHER, BROX S 2 TARER] bEE
o, —J, BHEEEIZIZ. PASLAHMKE, ANESE, ko lHERICEEL RIFL,
RAH (BRBE/ELS 2o TH AR RICELRW) BREBNEZEEN D,
JRHEER S I L DR BORF TIX, ZhECTCEELTHREREZFLE LIZAM
WENFR LR TWVAHEN, ZHIFEREE VD THERSE] 25 AMEIC RIET 18R
BT 2HENRERONTWDZERNFEREELNLDS, MABRLA TV DHEBEIZ
T TR D EHic, BUEEBEEZFTRL-OOMELFIECITE L OREER SR H 5
ZEREBEZLND,

MEFEDER

HEPMEELEOG EAZFMT 5720 OO HiEIL, BEBZ%T 5 MR E H
WONC K THETHIENTED, I bb, MERSLRE, vU A, 7y ME
DEBREY, TL T FTHD, £, EETIETEIUWHLWITE Fofilaz Hv25%
Lo, BMICERBICRBESE, REXEOFELFM T 2L T L TE) 2
FhR) LESOICH L, B MCHRBRICERE S E, @ELZEOFELFMT 5%
Bk TANRBEBER) R, EREBVEHVZEBZEERCTIT., BEBORBL MR
LEOICBHEIDZRVELVANLVORBERLITO ZERAIRBAROICKH L, & MIxtL
THEREBEZEZLY 2WE (XIIRK) oLV EBRIMEANICHEND 72
DICAKBRBEERTEAFERLIVIDZLRILUTICEOES2G2\0, £/, BIWE
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5.4

5.

BERTIE, 12,7 HM®2 0T 24 AE WS | v T AT v MZ & o THIZIE—
RO L2RMOBBECLVEBEEELZRRDLIENARTHLIN, E b ~DFEEE
BRCIIEYRBICLIBMEEBLZERLI LT TERY, LEBR-T, B FoEMEE
BEFRDTEOITITEFHEE V) FEZHVDLZ ERNEE R D,

BEEHZE LT, B FEMENSR L LT, TOEMICK I ~7-HEFSR KRBT
%) OBEEZBRE LY (Zhzix TEERES &vwo), EHRE L THEL, Z0HE
ERET LI LICE o THRABBROFEZFTH 2055 (Zhz [(HHES] Lv))
WEFiETH D, MHORBZEETLINE I0T, OEF%E S 61 TR
&OTHEWT AR ) I 52 &M TE D, BlA X, REOIBAER 1004 &, £95 Th
W1004 A RICL T IRIROAHE] oMY FAEL H DR TITWE OHE DA
ERETT 52 LT TR ZE ) Tod 5. MEWTAF 28I IE Gl lBaFsE (r—2a v ke
— LW E BV D) L ak— MO 2008 H DR, BIEHEREEESOAFETENE
MFT, ENEROEMICEKIT S TERER] OBMELZHET2HD0THLIDITKH L., #
Fix TEHRE] oFECEALZST T, 20%. TR TN OEE IV THRAE L - EHE
FROMELZLEBET 260 TH D, Bl MAALDEHE 1004 L, £ 5 TR 100
AENENIC L, BEOMEOFELME | FEMOMERELLK T2 LICXY
BRI L fifi 23 A D IR BEBIAR & G = 2 BFJE T E B X IRAF T 0 | BRI 1 74 L IE R
FL1LIAZTOHEL, 2O0®BZOX 1L T4 OEREZBLEL, TAZNOLHICEN
THAUMAAVEREOEG 2 L, BEE A A ORFEBEREZFHR D HIEN 2K —
MR TH D, BNIZEFFENE ST, BB T D5 (X472 (RFiEE)] BED
BEHBENALTWENCLEN, F—Ray ha—F5, akr— MFENTEZ#
DWFFETTIE L N7 AT ERICHE T 52 LITTE R0,

EF R QA E
b b ~ORFE AT 5202, RIS WENDY 5> oW LD b

EFEHWEERROMGREM WD G, FEREPGVOIIHLNLTHD, Ll
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