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<= Industrail noise maps

< Environmental impact assessment

2 Environmental licence (Integrated Pollution
Prevention and Control regulations)

= Complaints from neighbours
< Certification under ISO 14000

< Certification under EMAS (Eco-Management and
Audit Scheme)

< Strategic noise mapping (END)
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< Environmental noise directive
< What is industry?

‘environmental noise’ shall mean unwanted or
harmful outdoor sound created by human activities,
including noise emitted by means of transport, road
traffic, rail traffic, air trafficc and from sites of
industrial activity such as those defined in Annex I
to Council Directive 96/61/EC of 24 September
1996 concerning integrated pollution prevention
and control

\
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< Environmental noise directive
< What is industry?

Strategic noise maps for agglomerations shall put a
special emphasis on the noise emitted by

— road traffic,

— rall traffic,

— airports,

— industrial activity sites, including ports.
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< Annex I to Council Directive 96/61/EC

> Categories of industrial activities
— Energy industries:

Combustion installations with a rated thermal input exceeding 50 MW (1); Mineral oil and gas refineries; Coke
ovens; Coal gasification and liquefaction plants

— Production and processing of metals:

Metal ore (including sulphide ore) roasting or sintering installations; Installations for the production of pig iron or
steel (primary or secondary fusion) including continuous casting, with a capacity exceeding 2,5 tonnes per hour;
Installations for the processing of ferrous metals: Ferrous metal foundries with a production capacity exceeding
20 tonnes per day; Installations; Installations for surface treatment of metals and plastic materials using an
electrolytic or chemical process where the volume of the treatment vats exceeds 30 m3

— Mineral industry:

Installations for the production of cement clinker in rotary kilns with a production capacity exceeding 500 tonnes
per day or lime in rotary kilns with a production capacity exceeding 50 tonnes per day or in other furnaces with
a production capacity exceeding 50 tonnes per day; Installations for the production of asbestos and the
manufacture of asbestos-based products; Installations for the manufacture of glass including glass fibre with a
melting capacity exceeding 20 tonnes per day; Installations for melting mineral substances including the
production of mineral fibres with a melting capacity exceeding 20 tonnes per day; Installations for the
manufacture of ceramic products by firing, in particular roofing tiles, bricks, refractory bricks, tiles, stoneware or
porcelain, with a production capacity exceeding 75 tonnes per day, and/or with a kiln capacity exceeding 4 m3
and with a setting density per kiln exceeding 300 kg/m3

A)
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J TAIEX Workshop on environmental noise protection

< Annex I to Council Directive 96/61/EC

< Categories of industrial activities (+)
— Chemical industry:

Chemical installations for the production of basic organic chemicals; Chemical installations for the production of
basic inorganic chemicals; Chemical installations for the production of phosphorous-, nitrogen- or potassium-
based fertilizers (simple or compound fertilizers); Chemical installations for the production of basic plant health
products and of biocides; Installations using a chemical or biological process for the production of basic
pharmaceutical products; Chemical installations for the production of explosives

— Waste management:

Installations for the disposal or recovery of hazardous waste as defined in the list referred to in Article 1 (4) of
Directive 91/689/EEC, as defined in Annexes II A and II B (operations R1, R5, R6, R8 and R9) to Directive
75/442/EEC and in Council Directive 75/439/EEC of 16 June 1975 on the disposal of waste oils (3), with a
capacity exceeding 10 tonnes per day; Installations for the incineration of municipal waste as defined in Council
Directive 89/369/EEC of 8 June 1989 on the prevention of air pollution from new municipal waste incineration
plants (4) and Council Directive 89/429/EEC of 21 June 1989 on the reduction of air pollution from existing
municipal waste-incineration plants (5) with a capacity exceeding 3 tonnes per hour; Installations for the
disposal of non-hazardous waste as defined in Annex II A to Directive 75/442/EEC under headings D8 and D9,
with a capacity exceeding 50 tonnes per day; Landfills receiving more than 10 tonnes per day or with a total
capacity exceeding 25 000 tonnes, excluding landfills of inert waste

N
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< Annex I to Council Directive 96/61/EC

<> Categories of industrial activities (+)
— Other activities:

Industrial plants for the production of pulp from timber or other fibrous materials and paper and board with a
production capacity exceeding 20 tonnes per day; Plants for the pre-treatment (operations such as washing,
bleaching, mercerization) or dyeing of fibres or textiles where the treatment capacity exceeds 10 tonnes per
day; Plants for the tanning of hides and skins where the treatment capacity exceeds 12 tonnes of finished
products per day; Slaughterhouses with a carcase production capacity greater than 50 tonnes per day;
Treatment and processing intended for the production of food products from animal raw materials (other than
milk) with a finished product production capacity greater than 75 tonnes per day and vegetable raw materials
with a finished product production capacity greater than 300 tonnes per day (average value on a quarterly
basis); Treatment and processing of milk, the quantity of milk received being greater than 200 tonnes per day
(average value on an annual basis); Installations for the disposal or recycling of animal carcases and animal
waste with a treatment capacity exceeding 10 tonnes per day; Installations for the intensive rearing of poultry or
pigs with more than 40 000 places for poultry, 2 000 places for production pigs (over 30 kg), or 750 places for
sows; Installations for the surface treatment of substances, objects or products using organic solvents, in
particular for dressing, printing, coating, degreasing, waterproofing, sizing, painting, cleaning or impregnating,
with a consumption capacity of more than 150 kg per hour or more than 200 tonnes per year; Installations for
the production of carbon (hard-burnt coal) or electrographite by means of incineration or graphitization
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S UREDBA O VRSTAMA AKTIVNOSTI I POSTRO-
JENJA ZA KOJE SE IZDAJE INTEGRISANA
DOZVOLA ("Sl. glasnik RS", br. 84/2005)

> Transposition of Annex I to Council
Directive 96/61/EC

\‘I'ﬂ Law enforcement in the field of industrial pollution control,
A prevention of chemical accidents and establishing the EMAS system
EuropeAid/131555/C/SER/RS

LIST OF IPPC INSTALLATIONS

- The list of IPPC installations have been updated by the Special Working Group established by the Minister Decision no. 119-01-00032 / 2014-05 of 10.02.2014.
- The list is made on the basis of the Law on Integrated F‘ollutlcn Prevention and Control of Environmental F‘cllutlun (Fig. Gazette of RS, no. 135/04) and the
Regulation on the types of activities and facilities for which integrated permit is issued (Fig. Gazette of RS, no. 84 f05).

Ippcserbia.org/dokumenta/172/1PPC%20Serbia 36877034.pdf

A
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EuropeAid/131555/C/SER/RS

\\]J Law enforcement in the field of industrial pollution contral,
A prevention of chemical accidents and establishing the EMAS system

LIST OF IPPC INSTALLATIONS

28 | Toplana Krivi Vir Adresa objekta: 1.1 128 MW
Ul.Blagoja Parovica 3, Nig
IP "Gradska toplana" Tel:018/4530413
Mg Faks:018/4533927 .
29 | Toplana lug Adresa objekta: 1.1 66,75 MW |
Ul. Branka Radicevica, Nis ™
IP "Gradska toplana" Tel:018/4530413 Aah r‘paﬂ H"l_l_l
MiZ Faks:018/4533927 ﬂ = — —
City of NiS
nebojsa.rajkovic@nitoplana.rs

popov.tatjiana@nitoplana.rs |

15. Bulevar 5vetog Cara Konstantina bb, 18110
Mi&
"NISSAL" a.d. preduzede za Tek: 013&41_5&1" 502-510 Zapremine kada za povriinsku
N office@nissal.co.rs 26 L 1
preradu aluminijuma . . obradu aluminijuma preko 30 m
gordaya.stamenkovic@nissal.co.rs
17. | AD "Halcim 5rbija”, Popovac, 35254 Popovac 3.1 2.000 t fdnevno

fabrika cementa

Tel.035/572-264 cementnog klinkera t\
Fax 035/572-576 H

hristina.stojkovic@holcim.com

A
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> Noise mapping methodology

Data from enterprises and vicinity
=
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=

ise calculations
.
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< Noise calculations vs Immision measurements

> Direct measurement at the dwellings are problematic,
because of other sources (e.g. traffic noise) and
representativity

> One can only check one point each time you measure,
SO measuring is time consuming and costly

> Better is to measure the emission of the sources
nearby and to calculate noise at all surrounding
dwellings (although this also requires some effort)

> For industry: Less standardized emission data (like for
road traffic) are available

2 Industrial noise sources consist of many completely
different objects (machinery, fans, blowers, furnaces,
pumps, shovels etc) large variation in types and noise
power

2 Immision measurements most accurate

A
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> Noise calculations according to END

<IS0 9613-2: ,Acoustics — Attenuation of
sound propagation outdoors, Part 2;
General method of calculation”

Formula: L =L, +D.-A

A =“Idiv'l"llatm'I'“Igr'l"llbar'l"llmisc

L. — immission octave-band sound pressure level
L, — octave-band sound power level

D_ — directivity correction

A - octave-band attenuation

A)
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> Noise calculations according to END

<IS0 9613-2 (+)

< Divergence (distance reduction)

> Atmospheric absorption

> Ground effect (absorption/reflection)

> Screening by barriers/objects, etc

< Miscellaneous effects, like:
- Reductions in residential areas/installations
- Propagation through forests

A=Ay, +A

+A,+ Ay, +A

atm misc

——

— - = \\
o ~ @

A)

momir.prascevic@znrfak.ni.ac.rs Faculty of Occupational Safety, Noise&Vibration Laboratory gg}



TAIEX Workshop on environmental noise protection
12. -13. 11. 2015.

> Noise calculations according to END

S CNOSSOS-EU (from 31. 12. 2018.)
S Frequency range from 63 Hz to 8 kHz
< Classification of source types (point, line, area)
2 Sound source information
- Emitted sound power level spectrum (L,
I'w/ml I'w/mz)
C mng(;j - Working hours (day, evening, night, on a
yvearly averaged basis)
- Location (X, y) and elevation (z) of the noise
source
- Type of source (point, line, area)
- Dimensions and orientation
- Operating conditions of the source
- _Directivity of the source.

A)
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> Noise calculations according to END

2 CNOSSOS-EU (+)

<> Sound propagation model

- calculation of the attenuation in favourable
conditions

- calculation of the attenuation in
homogeneous conditions

- calculation of the long-term sound level for
each path

- accumulation of the long-term sound levels
for all paths affecting a specific receiver,
therefore allowing the total sound level to
be calculated at the receiver point

¥ H
Lir =10 x ]g(p- 1010+ (1-p) - ]Dm)

A)
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> Noise calculations according to END

2 CNOSSOS-EU (+)

> Attenuation

- the attenuation dueto =20 x lg(d) + 11
geometrical divergence

- the attenuationdueto .
atmospheric absorption

- the attenuation due to the boundary of the
propagation medium

- the attenuation due to the ground or the

attenuation due to diffraction

=a__ -d/1 000

\
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> Emitted sound power level determination
< Measurements
< Databases
<> Literature/reports/previous surveys, etc.
< 'Kentallen' which are dB(A)/m2

> Data delivered by manufacturers

A
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> Emitted sound power level determination

< Measurements regarding annex II END

— IS0 8297: 1994 , Acoustics — Determination of sound power
levels of multisource industrial plants for evaluation of
sound pressure levels in the environment — Engineering
method”;

— EN ISO 3744: 1995 ,Acoustics — Determination of sound
power levels of noise sources using sound pressure —
Engineering method in an essentially free field over a

reflecting plane”;

— EN ISO 3744: 2010 ,Acoustics — Determination of sound power levels and sound
energy levels of noise sources using sound pressure — Engineering method in an
essentially free field over a reflecting plane”;

— EN ISO 3746: 1995 ,Acoustics — Determination of sound
power levels of noise sources — Survey method using an

enveloping measurement surface over a reflecting plane”

— EN ISO 3746: 2010 ,Acoustics — Determination of sound power levels and sound
energy levels of noise sources using sound pressure - Survey method using an
enveloping measurement surface over a reflecting plane”

A)
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< Emitted sound power level determination
S HMRI 11.7 Netherlands

— Noise emitting buildings
— Sound pressure level inside building + sound insulation of
facade elements -> SPL surface source

A
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< Emitted sound power level determination

< Measurements regarding annex II END
> IS0 8297: 1994

Aspect angle, @ (¢ < 180°)
___ Distance, between mensurement
posmons D (Dp << 24)
Y Measurement distance, d
o)

\ NN

Largest dimension
of plant area
Measurement contour,

Length {
Measurement position

KE)’
"v'v‘!
MA_‘ Plant area, §p

Y
Measurement area, Sqp
L

//-f
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< Emitted sound power level determination

< Measurements regarding annex II END
2 IS0 3744 / ISO 3746

N W
S ' \% 095 ’ g ! 2
N N 089~ ; b o
N
\ \ 0660
N\
X
N 79 18
§ O
§ % 15 6 &

0,75r

2.3 1

=i
A

0451
N

o

AANEERR RN U R RN

v O Key microphone positions
® Additional microphone positions
s

L
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|%’E

< Emitted sound power level determination
< Measurements regarding annex II END

S

j§il

RS

[//
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< Emitted sound power level determination

< Databases
S SourceDB, linked in Predictor - LIimA

E SourceDE+ - Licensed to: DEMA Software BY.

Bl= Edit Extra Help

3 - O E X

@ o

1o x|

[amtme -

KI|

Decopton sound power [dB(A)] [Onve type Industry type Source type Qualty Catz input  |H=ight [m] Height variaton DE'lﬂ
} Contziner repair 69,5 other container repair area (cBAmZ) Stardard 5 2
:leane' recalr 67,8 other ContaEner repalr area (oEAmZ) standard 5 z
Contziner repair 65,5 other container resair area (dBAmZ) Standard 5 2
:r—‘lala construchan works (outside 9B |other ContaEner repalr point {dBa) swarage Stardard 1,5 1
M=tal constructian works (outside 98 other ship yards point [dBA) Zvarage Stardard 1,5 1
:Ll‘nng truck - 16 ton - diessl 105, 1 iInternal combuston ContaEner repalr point {dBa) paor Stardard 1 0,5
Lifting fruck - 16 tor - diesd 105, 1 internal combustion contaner repair point {dBA) =varage Stardard 1 Q,5
:Ll‘nng truck - 16 ton - disssl 104, 1 internal combuction contaner renair point {dBa) good Stardard 0,5
Mobile crane - 100KW <> 200k 103, 1 intermal combustion construction ard buildng point {dB&) poor Sterdard 0.5
:I"TII rane - W00k < > 200k 108, 1 internal combuction contaner renair point {dBa) poor Stardard 0,5
Mobile crane - 100kW <> 200k 109, 1 internal combustion contractor comperies  point (&) poor Sterdard 0,3
| Moaoile crane - 100k - > 200k 109, 1 internal combuston chip yarde point {dBa) paor Stardard 0,5
TMabil crane - 100k <= 200k 105, 1 [internal combustion construction ad building point [dBa) Evarage Sterdard 0,5
| Manille crane - 100k 2> 200k 105, 1 iInternal combuston ContaEner repalr point {dBa) awarage Stardard 0,5
Maobile crane - 100k <= 200k 15,1 infernal combustion contractor comperies  point [dBA) =varage Sterdard 0,5
| Mani ne - 00k = 200k 105, 1 internal combuction chip yarde point {dBA) swarage Stardard 0,5
Maobile crane - 100kW <= 200k 1213,1 internal combustion conbractor comperies  point {dBA) oood Stardard 0,5
| Mabile crane - 200KV <> 200k 103, 1 |internal combustion contaner repair point {dBA) oood Stardard 0,5
Mabile crane - 100kW <= 200k 103,1 intermal combustion construction ard buildng point {dGa) guod Sterdard 0,5
| Mabile crane - 00K <= 200k 103, 1 internal combustion ship yards point [dBA) oood Standard a,5
‘fard stacking cranes 107 slectric container repain point [df4) poor Stardard 5
| Yard stading cranes 102 |electic centaner regair point [dBA) avarage Standard g
Yard stacking cranes 97 |electric contaner repsir poirt [dEA) oood Sterdard 5
| Reefers - prefrioppen - dizsel 90,6 internal combustion container terminsls point [dBA) svarage Stardard 0,5
==fers - pretrippen - dissel 90,6 internal combustion contaner repain poirt {dBa) Evarage Stardard Q,5

-

CiiProjd2iSheplus\Cutmagine. mdb [number of seurces: 1123]

Databsse verson: 1.0

FREE

http://www.imagine
-project.org/

http://www.dgmr.nl/
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< Emitted sound power level determination

> Databases
< SourceDB, linked in Predictor — LimA (+)

[ SourceDB+ - Licensed bo: GHMR Software BAL =]
Fie Edt Extra Hep

| Sources speciTa

Desriplion Sound poer [DB(AY] |25 1 500 |30 1001|1250
::nn:er-:rr:ar EFE 62 2631 263 453 5.2 51,2 51,2| 552 552 5532 602 €02 602
Container repar BS54 24,2 2—1.2 4.2 EE-.I: .-E-.c _-E-.c 43,2 2 —".4.2 M2 492 537 K32 RRZ| M2 2| 8.1 M2
Metal construction works {outzice 93 852 ©id B5d F5d 5 FhL B L BBl S |l W W WZ WEd @l Al 8hd
Metal construction works {outsice 9| 652 652| 652 752 752 752 BLZ| BL2Z 2 #6,2 @62 &2 902 0.2 .2 782 782 T2 852
Lifting trudk - 15 ton - dece ims,1 &L, &L 6L2 752 521 F51 @2 EO2Z BOZ 902 902 903 o431 S4I o43 973 971 971 951
:-'.|1;I.ru:k-1.5:n'1-|:||:=|.= 051 e02 eB02 EB02 W42 I W2 ™I ™I ™2 el ee2 892 937 932 932 952 9527 951 42
| Liftng trudk - 15 ton - diesel 41 %82 582 S22 732 732 73 W2 W2 W2 &2 &2 &2 922 922 922 852 952 962 932
Wobike orane - 100k < > Z00kW 2| B2 B2 = e 7.2 M.z B32 832 E3Z| 932 932 932 9rn2 92 972| 1002 1002 1002 98,2
Mobike oane - 100k < > 200kW 2 Bhd BhZ| fBd Pl Bl B3d B3 EB3d 932 ¥HE2 932 SN2 972 9T o) gl ool 58
Mobile crane - 100k < > 200k I &4 e42 T8I I 8L EII B3I B3I 9321 %32 931 971 ST2 ST2 4002 10,2 100,10 &1
Wohile o=re - 100k < 2200k 1 B41 643 7E3 78,2 #@71 B3I B3I B3I 931 %37 €31 &7v3I &71 &73 10037 1007 1007 &87
:\d:lbec'ere-1.'I:+:.".--"-2l.'l':k.". 3 E02 B0 M43 4| M2 MIZ M2 M 92 842 93 932 933 93| G563 96 2| 963 942
Mobile rare - 100k < = 200kW 2 B2 EDZ W42 W42 M2 ™2 ™2 M2 el o2 |l 932 32 932 %2 %e2| %60 942
Mobike orane - 100k < > 200kW 2| 80,2 602 M2 M2 M2 M2 M2 &2 8,2 W2 8.2 932 932 %32 %52 %%.2 952 942
Mobike orane - 00k = =200k 1 80,2 #0243 741 7431 FI 7RI I 881 #9210 881 9321 §310 8321 %831 861 86,1 41
Mobile osre - 100K = =200kN 1 982 =82 722 21 22 YR OFF2 T2 &R EWI) &R 912 912 913 o437 o430 o430 922
:\I:brn:':rl.--til?f:."n =200k 103, 1 i 582 =3 32 T3 ¥ TR TR OYTI EBTI| BT ETE) 912 913 913 S43| 43| 541 917 &
sl o

C:Prog 3250 BpiusOut imagne .moh [rumber of sources: 1128] Catabase werson: 1.0 e
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< Emitted sound power level determination

> Databases
< SourceDB, linked in Predictor — LimA (+)

E__:.Edit-centﬁhlgalpumpwil:h less than 30 kW power - Formula =10l x|
Source | Formula | Picture l
M Close
Formula
KICN
4 Open
Lya = 74+ 101l0g P
Predictor
const - Variahles | Variable Value = Cakulate
= Ll r YL —I
FVarNanes [P [KW]"]: |p ] 0,00
var
FWVars: Variant;
FResults: Variant; —
i ]
25 1.5 |40 50 63 30 100 125 160 200 250 315 400 500 630 300 1000
— | 50,0 | 50,0 | 50,0 | 438 | 43,8 | 43,8 | 26,8 26,8 | 26,8 18,8 18,8 18,8 11,8 | 11,8 | 11,8 3,8 3,8
1 r
Sound Power {(A-weighted)
Total dB(A) 25 s (4 50 63 30 100 125 160 200 250 315 400 500 G630 300
1| | 3

//-ﬁ
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< Emitted sound power level determination

> Databases
< SourceDB, linked in Predictor — LimA (+)

E': Edit - Helicopter - Dauphin 365N3 - rear take-off - Directivity =10 x|
Source | Directivity | Picture l
M Close
Nr. ¥ ¥ Z 25 31.5 40 50 63 a0 100 125 160 200 250 IEIE'
1 | i] 1,0 0 94,6 | 94,6 | 94,6 | 105,4 | 105,4 ( 1054 | 115,4 | 115,4| 115,4 | 117,9 | 117,9
2 1,0 o 0 859 | 859 | 859 | 98,5 | 98,5 | 985 | 110,5| 110,5| 110,5 | 115,7 | 115,7
3 i} -1,0 u] 91,2 ) 91,2 | 91,2 | 101,8 | 101,8 | 101,38 | 113,6 | 113,6 | 113,6 | 120,5 | 120,5 Predictar
4 -1,0 i] 0 Q0,9 | 90,9 | 90,9 | 1016 | 1016 | 1016 | 1136 | 1136 | 113,6 | 118,5 | 1158,5
@ View
g Add
1| | 3
Sound Power {&-weighted)
Total dB{A) 25 31.5 A 50 63 80 100 125 180 200 250 315 400 500 530 a00
133,2 28,2 | 91,6 | 81,6 | 102,5 | 102,5 | 102,5 | 113,6 | 113,6 | 113,6 | 118,5 | 118,5 | 118,5 | 120,5 | 120,5 120,5 | 124,1
1| | 3

A
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< Emitted sound power level determination

< Databases
< SourceDB, linked in Predictor — LimA (+)

E Edit - Container repair - Standard =10 x|
| Source | Picture |

Close

[y Copy

Predictol

/

i

Open

Sound Power (A-weighted)
Total dB(A) 25 31,5 |40 50 63 80 100 125 160 200 250 315 400 500 630 800
69,9 28,2 (28,2 | 28,2 | 40,2 | 90,2 | 40,2 | 47,2 | 47,2 | 47,2 | 53,2 | 53,2 | 53,2 | 57,2 | 57,2 | 57,2 | 62,2

« | B

B save

A
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< Emitted sound power level determination

< Databases
S Other databases (source: Henk Wolfert)

Table 1: Sample databases for individual industrial sound sources with

sound power levels for entire companies.

Database

Description

Address

Directive 2000/14/EC

Sound power levels of
equipment used outdoors:
Art 12, limiting values for
different types of machines.

http://europa.eu.int/comm/env
ironment/noise

Report UBA-94-102

Noise emission
Measurement — Limit values
— State of the art

Chapter 2.2.1

Umweltbundesamt
(Federal Environmental Agency)
Austria

Larm Bekampfung 88

Tendenzen — Probleme —
Losungen

Umweltbundesamt
(Federal Environmental Agency)
Germany

British Standard 5228 part 1
— 1997

Noise and vibration control
on construction and open
sites.

British Standards Institution
UK

Eurovent Directory of
Certified products

Certified Lw for Air
Conditioners and Cooling
Equipment.

Eurovent Certification Company
France

momir.prascevic@znrfak.ni.ac.rs

Faculty of Occupational Safety, Noise&Vibration Laboratory
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< Emitted sound power level determination

< Databases
S Other databases (source: Good Practice Guide)

Table 2: Non-comprehensive list of available databases with

sound power levels for entire companies.

Database Description Address
I-kwadraat
Mean value of Lw” on the c/o DCMR Milieudienst Rijnmond
Kentallen Industrie basis of a large number of The Netherlands
situations E-mail : si2Z@DCMR.nl

hittp:// www . xs4all.nl/~rigolett

Specific A-weighted Sound
Power Level of Refineries
and Petrochemical Works

DGMK Project 209

DGMK Project 308

Evaluation of the immission-
relevant A-weighted sound
power level of an open plant
from sound measurements

DGMK

Deutsche Wissenschaftliche
Gesellschaft fur Erdsl, Erdgas und
Kohle e .V

inside the plant. Germany
Community noise levels of
existing refineries and
petrochemical plants.

Noise emission
Measurement — Limit values
— State of the art Umweltbundesamt

Chapter 2.2.2 (Federal Environmental Agency)
Schallemission von Austria

Betriebstypen und
Flachenwidmung

Noise abatement in town
planning; calculation
methods

Lw measured on site for
different types of open AV-Ecosafer nv
chemical and petrochemical Belgium
installations

Update of noise database for
prediction of noise on
construction and open sites
(HMSO 2005)

DGMK Project 446

Report UBA-94-102

Monographien Band 154

DIN18005 Part 1 http:/ www2 . din.de/

AV-Ecosafer

Defra http:// www.defra.gov.uk/

Z
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> Emitted sound power level determination

< Literature

< Schalltechnischen Taschen Buch

< Integrated low-noise design in process industry

S Larmminderung in Petro-Chemie

= VDI publications

> BREFS belonging to IPPC (reference
documents)

> Websites

> Good Practice Guide on Port Area Noise
Mapping and Management (NOMEPorts)

< Articles or papers

> Previous reports/surveys

A)
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> Emitted sound power level determination

< 'Kentallen’ method

< Emission value per m2 production surface
< Document:

https://www.rijksoverheid.nl/documenten/brochures/2011/03/22/handleiding-
meten-en-rekenen-industrielawaai

Process industry 65
Refineries 70
Container Terminal 65
Production hall 50
Shipyard 70
Oil Terminal 45
Warehousing 55

N
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< Emitted sound power level determination

< 'Kentallen’ method

< Calculation
http://rigolett.home.xs4all.nl/ENGELS/lwacalc.htm

| Sound power per m2 (LWA in dB(A)'m2) |

process-industry 65
Refineries ... 70

68 Other value 1f known. ..

| Number of m2 |

\ 100 \

| data on geometry

|Heig1h of source (meter) ” 2
50

|H0rizontal distance between source and receiver (meter) |

|Fractio11 sound absorbing soil (O=all reflecting(sand. concrete. water): 1= all absorbing(arable land. forest ﬂoor)” 0.5

|Heig1h of house or observer (meter) | 5

|Dperatioua1 time (hrs) ” 3 |i.n a total period of (hrs)” 16 |
|Dperatioua1 tume during NIGHT (hrs; max==8) ” 0

| Calculated Noise Level (LAeq in dB(A)) Here |

Click Here to

Click Here to Reset
Compute

A
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Commission

> Emitted sound power level determination
< Data obtained from manufacturers

2 It's often determined according to test methods
Directive 2000/14/EC:

= Emission Limit Values

Compaction machines (vibrating rollers,

2 Noise emissions for outdoor -
equipment — Database: c:'.“i?ii:
http://ec.europa.eu/growth/tools-databases/noise-

emissions-outdoor-equipment/index_en.htm

20. excavators, | perated (<
40. motor hoes (< 3
Hand-held concrete-breakers and picks
I I I = 03/01/2006
. 0. concrete-breakers and picks, hand-
=
nd picks, h
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> Representative operations for noise emmission

< Determine relevant noise sources for noise
emission
> Determine representative operations
> Depends on the evaluation parameter
= Lden or Lday and Lnight: averaging over 1
year
= NL: 12 days with incidental operations are
excluded -> 13th busiest day is
determinative
For example: unloading chemical tankers with
deepwell pumps 1 day per week
= Averaging over 1 year -> -8 dB (1/7)
= NL: -0 dB

\
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> Representative operations for noise emmission

< How to do?
2 Visit the company

< Interview an operations manager
> Determine:

= Relevant noise sources for Sound Power
Level

The noisiest ones first...

= Relevant noise sources for operating time
A lot of little ones makes a big one

momir.prascevic@znrfak.ni.ac.rs
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2 Input data of surroundings and objects

< Topographical maps
<2 Altitude data of the terrain and buildings

< Input data of calculation points or grids

< Calculation points at dwellings
< Grid for calculation of contours

A
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< Immission noise measurements

< Validation of noise map

momir.prascevic@znrfak.ni.ac.rs

< Near the source and in su

rroundin

I ._;_{‘-J{-

P
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Case study 1: The cement factory “"Holcim” Serbia

E Noise map for day period (06:00-22:00)

E Noise map for night period (22:00-06:00)

E Noise indicator — LAeq

E Receiver height — 1.5m

: Y

.?J .
ff
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Commission

Input - terrain and building data (1) 7.542.742

4.864.500

7.539.700
4.861.855
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Input - terrain and building data (2)
““m’f % ;\%\*" iy §

Commissi

I TAIEX Workshop on environmental noise protection t\H

a#\-’ !"

! |
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:
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Input - terrain and building data (3)
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The model of terrain and buildings - procedure

E Importing the orthophoto clip, the cadastre plots and AutoCAD background

E Overlaping maps
E Calibration overall map using three well-defined points

E Digitization of the terrain on the basis of contour line and data about the
altitude in the form of points

E Digitization of topographic terrain by entering the data on the green and
concrete surfaces

B Digitalization of facilities by setting the reflective feature of facades and the
height of buildings

A
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Commission

The model of terrain and buildings — results
The contour line

@-';

momir.prascevic@znrfak.ni.ac.rs Faculty of Occupational Safety, Noise&Vibration Laboratory



TAIEX Workshop on environmental noise protection }’:\H
12. -13. 11. 2015.

The model of terrain and buildings — results
Point altitude

olcim

momir.prascevic@znrfak.ni.ac.rs
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The model of terrain and buildings — results
2D total model

TAIEX Workshop on environmental noise protection t\H

olcim
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The model of terrain and buildings — results

>

olcim

2D factory model

momir.prascevic@znrfak.ni.ac.rs
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The model of terrain and buildings — results
3D total model

N\
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Noise source

] TAIEX Workshop on environmental noise protection '(“H

E Point sources (pumps, motors, fans, etc) o

B Line sources (conveyor belts, etc)

E Area sources (windows and doors on buildings A
where noise sources are located)

* NO NOISE EMISSION DATA ¥

* NO SOUND INSULATION DATA s f o

momir.prascevic@znrfak.ni.ac.rs Faculty of Occupational Safety, Noise&Vibration Laboratory



olcim

12. - 13. 11. 2015.
Noise source - measurements

J TAIEX Workshop on environmental noise protection '@H

E Emission sound pressure level near noise source = ]

at defined distance o A FN | —

48 15.08.2007 152621 - 152708 = 1 : &
A=l HIZE T T I N OO T (N R S PR N | T G S\ S e
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olcim

Commissior
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Sound power od noise source

Determination of the sound power level for the selected noise sources, based on the
noise level in the defined points which are in their vicinity.

Calculation of emissions is a method of "calculating backwards" i.e. the receptors

have a known measured values, whils some or all of emitters have unknown noise
emission levels.

o [ Defining noise source

emitter bype calculation according to

[IND (Indluztry) - 130 9513-2 -
Output table: |emit. im detail - 8 j l IN D 1 /E M G 0 1
Areato calculate () Model files * Calc in awerage frequency [~ Optimization of barriers
S E IND2 /EMG 02
= ile: i
X1 1490 File: \WMODELT.BMNA in1/3 octave Tolerance - l:l
¥l = 1570 Selectfile(s) ‘ I Long Term Correction
21 = v Calculation of Emission l I N D3 E M 0 2
Wi o PR File: ™ QA-Test calculation / Uncertainty G
I Moveable Paint Source
YT o= 3580 Select BIF file
RN - S
i cf data for location RBﬂBF‘tIDn |

heec o ] Defining receving points
I global Coordinaten limet: trnp, + burnidly

R E AUF1 /MEP1 LDAY1 LNIGHT1

" point+line source

B AUF2 /MEP2 LDAY2 LNIGHT?2

Definition of receptar point: Accuracy demands:
* Single points circulating points e sre. dist. (m) 1200 dist re.frn) . AU F3 /M E P3 LDAY3 LN IG H | 3
" Grid paints " Influence representatian . _ ) :
 artical saction Diyn. errar (dBY z-check iner.{m) :
min. gection (0-1]: Smooth ver. (m)
relative calculation height (m) |:| s min (m)
Grid increment () : ] I zesu ts

st | oot | _canet | o B ProjectNameKON.BNA

A)
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Calculation
I x|

HOTICE
Parameterplan:
number of points H 41106 [(allowed: Z2169000)
number of areas : 24472 [allowed: I85598)
number of reference texts s 759 [(allowed: 32000)
length of specificationtext 3 365012 [(allowed: S67599838)
length of reference Lext H 2973 [(allowed: J2500)
number of edges of zZoning plan : o
extreme wvalue without frame xmin= —-39.163 xmax= 3331.813

vinin= —-2.879 ymax= 3544.971

B Model objects [ =

E building - 147

B noise source - 97

B point receiver - 130
I

I

contour line - 345

point altitude - 407

A
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Single points calculation AUF = 130
Settings Calc. Time: 250s

Waay of calculation

Project:  [CalcAll | %
Title : [Kalkulacijz ukupnih nivaa | ﬁf:qgil;gf:w) 7] ﬁglgu;::;?gacwrdmg tﬂj
Output table: |emit. im detail - 8 j
Areato calculate (m) Model files ' Calc. in average frequency I Dptimization of barriers
" in Octave Increment:
1 = File: \WODELT BMNA " in 1/3 octave
Tolerance ; |:|

Tl = Selectfile(s) | [ Lang Term Corraction
Z1 = I Calculation of Emizsion
o =0T File: [ CA-Test calculation / Uncertainty

i [~ howveahkle Point Source
W= EEEN] Select BIF file
Z- [ ] e

cl data for location Feflection |

vizible screen area |WEST\N|ND.CD j order:

Radius (m) et
_ climat: temp. + hurnidity
[ glokal Coordinaten

™ Clip Mods! 110 70 = W side difraction for

" point source

" paint+line source

™ point+line+area source

Definition of receptor point: Accuracy demands:
* Single points O circulating points max src. dist, (m) 2500 dist. area src.lm)
" Grid points " Influence representation

Ciyn. errar (dB) :

min. section (0-1]

" Yerical section z-check interv.(m) :

=] [
| | =

Smooth vert. (m) :
relative calculation height (m) @

— =
[2]

Grid increment (m) :

l:l s rmin ()
[T ]

Start ‘ Accept ‘ Cancel ‘ Qld

Z
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Single points results

LD LN Z AUF

FT.DE 46._ 94 ZFZZ_ 53 - GEB.: M1l:Z3 L0.8
42,95 4283 235,83 - GEE.: M1z7 41.%
48.15 47.83 Z08.08 - FEE.: M1:3 43

48,73 45._.47 Z07.40 - FEE.: M1z0 4&£.3
43 .93 4373 zZ04_z0 - FEB.: M131 4£.2
47.9%¢ 47.88 Z10.53 - GEE.: M1z 47.1
4e.03 44_55 Z04_81 - GEE.: M133 41.2
de.03 4Z_88 Z07.17 - FEE.: Mlz4 41.Z2
42,73  38_.87 Z03_:z0 - FEE.: M135 40.8
45.058 43._84 Z05_.40 - GEB.: Ml3g 3E2.6
4e.12 4372 201,57 - GEE.: M137 50

de.e85 4L5.54 136_40 - FEE.: M133 46.86
45.04 43_ 23 135 _4dg - FEE.: M1l40 4&£.1
45.08 45_23% 133.01 - FEE.: Ml141 50.4
43.46 41.51 Z204.76 - FEE.: HNl4: 33.8
47.18 43.85 Z205.01 - GEE.: HMlde 4£.8
48.685 43.34 Z01.:28 - FEE.: Mld3 47.3Z
47 .03 46_36 Z00_.30 - FEE.: Mldd4 45_ 8
453.30 45 20 Z00_.39 - GEB.: M1l4L 42 2
£2.30 4702 201.7% - GEE.: Mlie 41.%
£l.e& LS0.05 Z02.33 - GEE.: M1:z5 L5z.4
£l1.7%e L51.03 Z01.31 - FEE.: Mlid4 45_4
43,63 45_.78 Z01.:21 - FEE.: M1&3 L53.8

Z
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Single points results - detalls

Caloulated according to IS0 2613, Dotmwind

receptor point description @ - GEB.: M145 49 F =ID=—
position of receptor point @ XHi= 7E54Z.70Z1 km Ti= 42865 1122 kn Zi= Z00.93 m

day night
Inmission : 48,8 dEiA) 45.2 dE(A)
| Emitter | Ident |Element | Main Freg. | i | Length|l DI Lug| DI | De | ds | Adiv | Aatm | Details of calculati
| position of emitter | emis. (Lw )| | emit. |length|-C met]| | | | | Rfol | Aheous| hn | Agr | dsr | El | d=s
| | immission | | | | | | | | | | | | | | |
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| kn kn m |  day nightl| | m | 48 | de | dB | m | d8 | 48 | dB | 4B | m | dB | m | m | b
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 10 Cew - 771 £00 Hz | 11 1.01 0.00] 0,00 3.00] 282.94|-¢Z.20| -0.74] 0.00] 0.00] 20.87| -2.001 20&.4]| &.21 7
| ¥a= 7E54Z.9150 Ta= 4864.73Z5 Ea= £60.8% | 93,5 8335 | | | | | | | | | | | | | |
| ¥e= 7E84Z.9150 Te= 4864.73Z5 Ee= Z60.828%5 | 17.7 17.7| | | | | | | | | | | | | | |
| === t-——————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 10 Grebac 1 - 74| 5&!0 Hz | 11 1.01 0.00] 0.00] 3.00] 40Z.1&6|-&2.09] -0.7&] 0.00] 0.00| EZ3.96| -2.63| E32Z.€| 3.2 2
| ¥a= 7E4E.93EZ6 Ta= 4864.7856 Ea= £47.820 | 10Z.0 103.0| | | | | | | | | | | | | | |
| ¥e= 7E4E.93EZ6 Te= 4864.7856 Ee= E£47.820 | E5.6 EE. g | | | | | | | | | | | | | |
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 10 Grebac 2 - 7E | £00 Hz | 11 1.01 0.00 ©0.00] 2.00] 40Z_.E5|-¢2.10] -0.7&¢| 0,001 0.00] Z&6.94] -Z.4Z1 E351.&6] 104.3]
| ¥a= 7E54Z.9307 Ta= 4864.7852 Ea= E£53.687 | 87.3 37.3| | | | | | | | | | | | | | |
| ¥e= 7E54E2.9307 Te= 4864.7852 Ee= E£53.687 | 13,1 12.1| | | | | | | | | | | | | | |
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 10 Motor Z - 751 £00 Hz | 11 1.01 0.00 0,00 2.00] 40E5.47|-¢2.16| -0.77|] 0,001 0.00] Z&€.95] -Z.44] E31.8] 1l04.¢] 1
| ¥a= 7E4E.93EZ6 Ta= 4864.7832 Ea= E£53.80 | 95,8 B3z.g| | | | | | | | | | | | | | |
| ¥e= 7E4E.93E6 Te= 4864.7832 Ee= E£53.820 | 14.8 1l4.%| | | | | | | | | | | | | | |
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 10 Motorl - 731 £00 Hz | 11 1.01 0.00] 0,00 3.00] 287.71|-¢2.771 -0.74] 0.00] 0.00| Z&.9E&| -2.22|1 E30.01 37.81 &
| ¥a= 7E54Z.9185 Ta= 4864.7345 Ea= E£53.39 | 96,3 8963 | | | | | | | | | | | | | |
| ¥e= 7E42.9185 Te= 4864.7345 Ee= E53.39 | 13, & 13.Z| | | | | | | | | | | | | | |
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 10 Motorl - 731 £00 Hz | 11 1.01 0.00] 0,00 3.00] 230.¢69|-¢Z.84| -0.74] 0.00] 0.00| Z&.91| -2.3E1 E30.Z| 37.41 &
| ¥a= 7E54Z.9E204 Ta= 4864.7330 Ea= E£53.39 | 96,3 8963 | | | | | | | | | | | | | |
| ¥e= 7E4Z.9E204 Te= 4864.7330 Ee= E£53.39 | 1le .5 1l&_&| | | | | | | | | | | | | | |
| reflected by = 1223 | | | | | | | | | | | | | | | |
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 11 Pog motor - 1z | £00 Hz | 11 l.01 0.00| Q.00 2.00| 377.E1|-6E.53| -0.7&| -E£.85] 0.00] 1.251 -4.671 271.4| 12.9]
| ¥a= 75432.0195 Ta= 4864.9082 Ea= Z204.8288 | 88.& 88.Z| | | | | | | | | | | | | | |
| ¥e= 75432.0195 Te= 48364.9082 Ee= Z04.828 | 3.0 .01 | | | | | | | | | | | | | |
| === t--—————————- t———t-————- t-—-——- t————— t-—-——- t——————- t————— t-—-——- t————— t-—-——- t——————- t————— t-—————- t-—————- +----
| 11 Pog trans - 1z | £00 Hz | 11 l.01 0.00| 0Q.00] 2.00| 371.&7|-6E.401 -0.71| -£.%1| 0.00] £.87| -4.53| 20EB.1] g9, 11

//-ﬁ
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Grid points calculation

Settings

Project: |
Tile : [Segmenta izracunavanje hivoa |
Output table: |emit.im detail -8 -
Areato calculate () todel files

Wl = File: \TILE.BMA

Y1 = Selectfile(s) ‘
21 =
wo o File:

Yo - Select BIF file

22 =

visible screen area

W global Coordinaten
-

[

H

cl data for location
[WESTWIND.CO -]

clirmat: temp. + humidity
110 70 -

Way of calculation

emitter type calculation according to
|IND (Industry) | IS0 9613-2 -
* Calc in average frequency I
T in Octawve Incrament: |:|
~

I 0 iz Tolerance |:|
[~ Long Term Carraction
=
[™ QA-Test calculation / Uncertainty
I Moveahle Point Source

Dption in 3-d

Feflection [ |
order:

Radius (m)

I side diffraction far:

" point source

" point+line source

* point+line+area source

Options

Definition of receptor point:

" Single points
' Grid points
" “erical section

" circulating points
" Influance rapresentation

relative calculation height (m)

Grid increment () :

Accuracy demands:

meex sre. dist () 2500 dist area src.(m)
Diyn. error (dB) : z-check inters.(m) :
min. section (0-1) : Smaoath vert. (m) :

5 min (m)

v Activate Tiling

Bottom |eft carner of 1. tile
in global coordinates {km)
717 (km)

11 (k)

Tile increment (km)
dx (k)

oy (krn)

Inclex of Tile  xmindymin
|11

11

Index of Tile  xmaxhrmex
[_=hn

|_nn
¥ Create Tiles as DIV ohjects

ah3

- II Ii

Start ‘ Accept ‘ Cancel ‘ Old
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Ok | Cancel |
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Grid points calculation
Tilig of calculation area
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Grid points calculation
Calculation time =53h

momir.prascevic@znrfak.ni.ac.rs



TAIEX Workshop on environmental noise protection t\H

12. -13. 11. 2015.

olcim

Commission

Noise map of cement factory - day

N\

Classification of results
Nivo buke u dnevnom periodu

<= 350 dB(A) <= 70.0 dB(A)
B <= a400aB(A) W <= 750dB(A)
B <= asodaeia) W <= 80.0d8(A)
u <= 85.0 dB(A)
90.0 dB(A)
90.0 dB(A)

<= 65.0 dB(A)

Fakultet zastite na radu - Nis
Centar za tehn. dijagnostiku i
Lab. za buku i vibracije

tel. 018-529-747

. Dodatak:
. «

‘ Grafik : AdDAN
! / 22.12.2007

7 M 1: 14202

Strateska karta buke

Dnevni period
6:00 - 22:00

Visina: 1.5m

Raster: 5m

Fabrika cementa
Holcim a.d. Popovac
35254 Popovac

doc. dr Momir Prascevic
momir@znrfak.ni.ac.yu
063-104-25-35
018-582-844

momir.prascevic@znrfak.ni.ac.rs

Faculty of Occupational Safety, Noise&Vibration Laboratory
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Noise map of cement factory - night

A

Classification of results
Noise Level Night

<= 350 dB(A) <= 70.0 dB(A)

B <= a00dBA) W <= 750dB(A)

B <= a50dB(A) 80.0 dB(A)

H <=
‘ W <= 50.0dB(A) <= 85.0dB(A)
<= s550dBA) W <= 00.0dB(A)
| B <= eo0dBA) W > 90.0 dB(A)
<= 65.0dBA)
’ Fakultet zastite na radu - Nis
|

Centar za tehn. dijagnostiku i

tel. 018-529-747

Lab. za buku i vibracije

- Dodatak:
| i «
/ \ Grafik : AANOC
\ /
‘ ’ / 22.12.2007
LA M 1: 14202

Strateska karta buke
Nocni period

22:00 -6:00

Visina: 1.5m

Raster: 5m

Fabrika cementa

Holcim a.d. Popovac
‘ 35254 Popovac

doc. dr Momir Prascevic

momir@znrfak.ni.ac.yu

063-104-25-35

018-582-844

@-‘;
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ommission

Case study 2: Pelet factory “Sparrow” Varvarin

Noise map for day period (06:00-18:00)
Noise map for evening period (18:00-22:00)
Noise map for night period (22:00- 06'00)
Noise indicator — Lday, Levening, Ln|ght
Receiver height — 1.5m

ISO 9613-2
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Case study 2: Pelet factory “Sparrow” Varvarin
E Model

A)
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Case study 2: Pelet factory “Sparrow” Varvarin

E Noise map (day&evening)

INNg IOAIN

0L (vigpolrs9 (v)aps9-09 (V)apoo-ss (viapss-0s (viapossy (viapsyror (viaporse (viapse>
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E Noise map (night)

MDABYIS

XN IOAIN
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Case study 2: Pelet factory “Sparrow” Varvarin

E Calculations vs Measurements (day&evening)

m
[dB(A)] [dB(A)] [dB(A)]
I 73,6 72,7 0,9

5 73,1 72,3 0,8
I T 78,4 77,2 1,2
I+ 79,8 78,0 1,8
8 0000 79,9 79,0 0,9
. opr 68,1 68,9 -0,8
. op2 67,8 69,1 -1,3
. op3 0 68,5 68,5 0,0
. op4 57,8 63,2 -5,4

Z
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Case study 2: Pelet factory “Sparrow” Varvarin

E Calculations vs Measurements (day&evening)

! Measurements | Calculation | Difference
Measurement points
[dB(A)] [dB(A)] [dB(A)]
o 64,7 64,0 0,7

67,4 65,6 1,8
66,2 65,8 0,1
63,1 64,9 -1,8
57,2 58,8 -1,6
56,6 56,9 -0,3

@‘-;
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2 Action planning - introduction
< First: END does not require you to take noise measures

> END only requires member states to map noise levels
and report action plans

< Only you decide what action plan and measures are to
be taken.

< In practice reducing noise levels from road traffic is
expensive and relatively few dwellings can be protected.

< Means are limited;

< Best available: noise barriers, low-noise pavements ,
insulation, improve traffic logistics&behavior

N
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< AP: END demands

> Noise maps repeat every 5 year:
2 Agglomerations: >100.000 Inhabitants
S Roads: >3.000.000 Vehicles/Year
< Railways: >30.000 Trains/Year
< Main airoport

< Action Plans
< Obligatory for all, also Serbia

A
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< AP: END Annex V — minimum requirements

< Description of: agglomeration, major roads, major
railways, major airports and other noise sources taken
into account, the authority responsible, the legal context,
any limit values in place.

S Summary of the results of the noise mapping,

< Evaluation of the estimated number of people exposed to
noise, identification of problems and situations that need
to be improved,

< Record of the public consultations .

< Noise-reduction measures already
in force or in preparation

N
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< AP: END Annex V — minimum requirements (+)

< Actions which the competent authorities intend to take in
the next five years (including any measures to preserve
quiet areas, long-term strategy, financial information (if
available): budgets, cost-effectiveness assessment, cost-
benefit assessment, provisions envisaged for evaluating
the implementation and the results of the action plan).

Actions which the competent authorities intend to take in the fields
within their competence may for example include: traffic/land-use
planning, measures at noise sources, selection of quieter sources,

reduction of sound transmission, regulatory or economic measures or
incentives

< Each action plan should contain estimates in terms of the

reduction of the number of people affected (annoyed,
sleep disturbed or other).

A
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> AP: Questions and answers

< How to maintain/manage the current quality?
> How to preserve from worsening?
> How to improve the sound quality (sound scape)

S How to make people more aware of the presence of
quiet (urban) areas?

S How to make residents and politicians aware of the
added value of quiet areas?

> Which parties/policies need to be involved?

A
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> AP: Questions and answers

< How to maintain/manage the current quality?
> How to preserve from worsening?
> How to improve the sound quality (sound scape)

S How to make people more aware of the presence of
quiet (urban) areas?

S How to make residents and politicians aware of the
added value of quiet areas?

> Which parties/policies need to be involved?

A
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> AP: Steps

1. Make and publish Noise Maps
2. Define hotspots and determine problem situations
3. Choose which to attack

« Efficiency
« Effectiveness

4. Determine noise-reduction measures
«  Civil engineering aspects
« Costs ("Price of Silence”)
5. Implement measures
6. Determine objectively effect of these measures

/. Goto 1.

N
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> AP: Hotspots detection ‘e

. s

1. Simpe methods — s

45-50

2. Weighted methods s
3. Complex methods

rail traffic 5
Vi »,
& {b‘vx- A
recreation A
5 ’3\ 52t
industry »

building activities

air traffic

road traffic

0 10 20 30
Percentage Annoyed

A
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> AP: Hotspots detection

<> Simple method 1

> Based on the noise exposure in an area with sensitive objects
like houses, hospital, schools, nursing homes, psychiatric
institutes, etc. Counting the numbers of exposed people or

dwellings that are exposed.
Number exposed:

55-59 dB 1000
60-64 dB 700
65-69 dB 400
70-75 dB 150
> 75 dB 50
Total: 2200

fﬁ
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> AP: Hotspots detection
<> Simple method 2

2 Based on the noise annoyance in an areas with sensitive objects
like houses, hospital, schools, nursing homes, psychiatric
institutes, etc. Counting the numbers of people that are
annoyed/sleep disturbed.

Noise class: Percentage
Annoyed/SD:
2

55-59 dB

60-64 dB 18

65-69 dB 30

70-75 dB 45

> 75 dB 5
Total: 100

@-';
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> AP: Hotspots detection

< Simple method 3

S Based on conflict map which shows the differences between the
current/future situation and limit values. Government could
decide - >10dB is hotspot

AT A Buildings
Conflict Zones
No Confiict
i 00 - OS5 dB(A
0S - 10 dB(A
| 10 - 15 dB(A
A5 - 20 dBIA
20 - 25 dB(A
Street Cente

Z
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> AP: Hotspots detection

> Weighted method 1 - Italian Prioritisation Index
Formula:
- P =k.R (L-L)
— P = Prioritisation Index
— k = factor for sensitivity
—~k = 4 for hospitals/nursing homes
—~k = 3 for schools
—k = 1 for other buildings
— R = number of residents/building
—~ L = noise level most exposed fagade (Lpen/Lnicut)
—~ L, = limit value

A
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> AP: Hotspots detection

> Weighted method 2 - Scottish Building Prioritisation
Score

- Formula:
—-BPS =L + 10 log N,
- N, = NPA,, /100
- N = number of addresses per building
— P = population per address
— A% = percentage of people annoyed per source
—~ L = noise level most exposed facade (Lyen/Lnigut)

\
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> AP: Hotspots detection

S Weighted method 3 - MABPS Multi Annoyance Building
Prioritisation Score
Formula:

> MABPS = Lo + 10 log N,

- Lo = cumulative noise level at most exposed fagade

(Loen)

- N, = number of annoyed people to be determined as
defined in Italian Prioritisation Index

\
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< AP: Benefits

A)
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< AP: Barriers

< Effect in the order of 10 dB(A) reduction
< High costs, think of 150 Euro/m2

2 So complete shielding over 1 km with 4 m barriers
costs 2 x 0,6 = 1,2 million Euro’s (both sides)

<2 In order to be cost effective barriers should only be
applied at "hot spots” where many.dwellings are Io/gated

< In urban areas with many =Sidé fines. r c/st'i.ngs,
application is often impossible | SR A,
S Visual aspects are often not attractiye” =

/ i £
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< AP: Low-Noise Pavements

< Effect maximum 5 dB(A) reduction
< Extra Costs 100 000 €/km
< Requires high level of Road Engineering

< Shorter lifetime than normal Dense Asphalt Concrete
(DAC)

< Estimated at 7 years

momir.prascevic@znrfak.ni.ac.rs
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< AP: Traffic management

< Stimulate use of new modern vehicles (phasing out older
noisiest types, particularly trucks)

S Where possible steady calm flow (50 km/h) instead of
many crossings and stops —

< Maintain speed limit in evening and night e

C ion
< Stimulate use of public transportation 3&'3&"‘.23"
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< AP: Other measures

> Compensation in cases the noise is too high (e.g.
landscape, green, cleanness, openness etc.)

> Make existing QUA more attractive (green, provisions,..)

S Improve accessibility, especially for elderly people and
along hiking/biking tracks

< Introduce temporary QUA Areas (we

< Information panels at main entrance 4

< Signposts to QUA

< Legal measures (local
comprise limit values
or parking limitations, etc.)
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< AP: Attention

> Measures planned at hotspots should ,
not lead to increase of noise levels in | S Jstyiord
the so called grey areas. e.g. curbing
cars from to city centre could lead to
more cars in districts adjacent to the
inner city.

Congestion
charging

A
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Thank you for your attention!
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