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The total noise emission of large industrial areass due to many and different types of
companies, ranging from small businesses to largpdgtro)chemical plants or huge container
terminals. Controlling the total noise emission ofsuch an industrial area, and the noise
levels at nearby residential areas, requires an indator to assess the noise emission per type
of company. An indicator in dB(A)/m? is used for years now in The Netherlands, also whe
developing new industrial areas. Although reasonalpl usable for describing the noise
emission, new indicators which incorporate more smEfic aspects of different types of
businesses/activities are needed, especially fowvigig suitable noise “budgets”. Indicators
for different industrial activities such as contairer terminals, scrap storage/handling, oil
refineries and chemical plants were determined. Inidator parameters such as throughput,
specific size of installation areas, type and numbef equipment and power usage were
assessed. This resulted in indicators that enabléise evaluation of the noise emission of a
company or (sub)activity to a given noise "budget’and BAT (best available techniques)
and mutual comparison of companies. Possible noigeducing measures or new future
techniques were incorporated into these noise indators. Noise emission of companies was
benchmarked using these noise indicators.
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1 INTRODUCTION

In The Netherlands large groups of different conipa are clustered on special industrial
areas, designed to accommodate companies withhanloige emission such as (petro)chemical
plants, container terminals, concrete and aspmattyzing facilities et cetera. In figure 1 a bird
view of such an industrial area is shown. Contngllthe noise emission of such industrial areas
and with that controlling the noise levels at ngambsidential areas (noise immission) is done
using specialized (large) computer models. Thesgpater models consist of many plots with a
specified reserved sound power (noise emissiongdoh plot.

¢

Fig.1- Exampeof large industial ar (source: google maps)

When empty plots on industrial areas are to beal dse a new company, or existing
companies want to expand, the total noise emisslidhe planned activities on the empty plot is
assessed to the designated reserved sound potter pibt. In The Netherlands the indicator for
this designated reserved sound power is in dB(A)Atso when developing new industrial areas
this indicator in dB(A)/ri is used for initial planning purposes and inig@loustical surveys.
Figure 2 shows schematically an example of suchndustrial area with plots and reserved

sound powers.



Although an indicator in dB(A)/fis usable for describing the basic noise emisiidnes
not incorporate company specific factors such asenefficiency related to throughput, power
usage or the specific installation area. To be @bjovide a noise emission control element that
is more company or line of companies specific nedidators are needed. Peutz together with
DCMR Milieudienst Rijnmond determined indicators &hfferent industrial activities.
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Fig. 2 - Example of reserved sound power per lot

2 COMPANY SPECIFIC INFORMATION

To determine possible indicators relevant envirental information about the companies
was gathered using recent environmental permitiegmns, acoustical surveys and energy
efficiency surveys. For the study the following égpof companies were considered:

- generic chemical plants: these plants produce a wahge of raw and semi-finished
products using different thermal en chemical preeses The used raw materials originate
from oil refineries or other parties that have preeessed an oil derivative;

- bio based chemicals: these companies produce bam@lt or bio diesel out of vegetable
oils or seeds/grains;

- chemical gasses: these companies produce diffeypes of gasses (such as hydrogen,
nitrogen, oxygen) out of natural gas or by compossef air;

- waste water treatment facilities: these companiggypwater using large aerated tanks and
micro bacteria;

- container terminals: these companies offload amdl lcontainers from deep sea vessels
onto and from trucks, trains and barges;

- oil refineries: these companies refine crude angslistillation techniques;

- scrap storage and handling: these companies tenipdransfer and store scrap metals,
and partly cut or shredder the metals.



The following aspects were assessed for possitledtor usage:

- the total surface area of the company;

- the specific surface area of process installations;

- yearly throughput;

- electrical and thermal energy consumption;

- yearly usage of primary energy (calculated staridadd energy usage from use of
electricity, natural gas and steam);

- number of cranes;

- length of quay.

For the bio based chemicals two companies witferdint processes (production of bio
ethanol and bio diesel) have been assessed. @ toenpanies it is not logical to determine a
mean value of the sound power in dB(A)/tons usinty dwo companies who are also quite
different in production process. Therefore for the based chemicals two indicators have been
suggested

For the container terminals a separation has Ieate in large modern terminals that
utilize automated guided vehicles (AGV’s) and serathore classical terminals without AGV'’s
(using straddle carriers).

For the waste water treatment facilities a separdtas been made in facilities that utilize
either cone aerators or fine bubble aeration.

For the scrap storage and handling companiesaaatégmn has been made in companies that
merely transfer and store scrap and companieslb@aprocess scrap (cutting/shreddering).

3 INDICATOR ASSESSMENT

3.1 Throughput

Using the yearly throughput as possible indicasdrie | shows the relevant information
used for the evaluation.



Table . Sound powers per tons of yearly throughput

Company Lw in dB(A)/tons
(average values)

Generic chemicals 61

Bio based chemicals

- bio ethanol 50
- bio diesel 57
Chemical gasses 59

Waste water purification
- cone aeration 54*
- fine bubble aeration 49*
Container terminals

- with AGV's 64
- without AGV's 62"
Oil refineries 60

Scrap storage and handling
- shipment and storage 58
- processing 60

* Sound power in dB(A)/purification unit (V&)
A Sound power in dB(A)/TEU
AGV = automated guided vehicle for transportingtearers from quay to stack

3.2 Surface area

In practice large parts of the surface area cddhtgpes of companies are not occupied by
installations, but are empty spaces, offices, wuoks or storage facilities. These parts are not
relevant for the noise emission to the environmé&herefore as a noise indicator it seems logical
to consider only the surface area of relevant neradting installations (installation area (ia), in
m’). Table Il shows the calculated sound power inAjB%%, respectively the sound power in
dB(A)/m?, (total company surface area). For the waste watgfication companies the surface
area of the ‘installations’ is the acousticallyenant total aeration area (surface area with oxygen
mixing).

L A purification unit is the equivalent capacity fourifying one persons yearly waste water



Table 1. Sound powers per n7 (average values)

Company Lwin dB(A)/m?a Lwin dB(A)Ym?,

Generic chemicals 64 71

Bio based chemicals

- bio ethanol 64 74

- bio diesel 58 65
Chemical gasses 64 71
Waste water purification 69 72

- cone aeration 60 73

- fine bubble aeration 53 65
Container terminals 67 -
Oil refineries 68 77
Scrap storage and handling

- shipment and storage gg

- processin

3.3 Alternative indicators

In the survey thermal and electricity usage aspaomg specifics were also assessed, but
found not usable because of too little availableadAlso when assessing new companies on
empty plots these figures are in general not yailavle.

Developing an indicator using the length of qugises information about the acoustical
use of the quay, however has no efficiency judgm@éfith equal yearly throughput a company
with a larger quay length could with the currentyvad noise budgeting in The Netherlands get a
larger noise budget.

Therefore these other aforementioned company fege@re not assessed as a viable
indicator for developing a benchmark value.



4 ACOUSTICAL EFFICIENCY RATING

The ability of an industrial plant (part of a coamy) in producing a volume of products
within a certain area is an indicator of compacsnafsthe plant. Therefore a single rating with
indicators throughput versus installation area seeeny helpful when assessing (benchmarking)
the sound power of new companies or expansionisefieg companies.

A side note is that when using an indicator whictiudes both the yearly throughput and the
installation area a high value of that indicaton gaean a high number of compactness and
throughput with many sources inside a relativelabmplant. This could lead to a higher specific
noise emission compared to similar plants withveeloindicator value. A compact plant also has
more internal noise deflection and diffraction, @ricould lead to a lower specific noise
emission (and lower indicator value) compared tailar plants with a higher indicator value and
equal throughput. The exact effects in noise emmssif throughput and area are not therefore
directly obtainable.

Using the indicators dB(A)/fa and dB(A)/tons a single value acoustical efficienating
was developed for the generic chemical companidstla® waste water purification facilities.
Each of the separate indicators were assumed ¢ondiee 50% of the total noise emission of the
company, or both indicators have equal sharesanatal noise emission.

The single value acoustical efficiency ratingy@y) is determined using formula 1 for the
generic chemicals and formula 2 for the water pratfon facilities.

1 (10-log(4;0)+71) 1  (10-log(D)+61)
Ly = 10-log (510 04310 D )

(1)

1 (10log(A;4)+65) 1  (10-log(VC)+49)
LW;ek =10- IOg (E 10 10 +§10 10 ) (2)

with

A specific installation area in7taeration area for water purification facilities)
D: throughput in tons per year

VC: total capacity in purification units

Table 11l shows a comparison of the calculatedjlgirvalue acoustical efficiency rating of
each company considered in this study. Using theulzded Ly.ex and the given total sound
power a normalized efficiency rating (E-rating) daa determined. An E-rating of less than 1
means a less efficient process. An E-rating of ntbesn 1 can be judged as BAT, with the
remark that the assessed companies and used m®cEesnot equal (also different products
manufactured) and therefore the calculatgddand E-rating are only indicative. The E-rating is
determined by formula 3 and can be used as a bear&hmhen comparing the noise emission of
companies.

(Lw;ek _LW)

E=10 10 (3)

The determined E-ratings are also presented la tdb



TableI11. Ly and E-ratings

Company Lwin dB(A) Ain m?, D* in ktons per year Lw.ekin dB(A) E[-]

Generic chemicals

1 125.2 214,559 3,355 125.4 1.1
2 127.2 112,207 2,022 123.0 0.4
3 121.9 78,432 975 120.5 0.7
4 119.7 135,000 745 121.2 14
5 114.7 27,309 450 116.6 1.6
6 118.4 26,894 200 114.7 0.4
Waste water purification
1 103,1 1,400 86,000 98 0.3
2 106,0 4,360 154,000 101 0.3
3 99,9 4,487 135,000 101 13
4 97,4 3,127 77,000 99 15
5 97,1 1,128 105,000 98 1.2
6 104,8 708 44,800 95 0.1
7 110,9 4,841 430,000 104 11.6
8 96,9 3,845 84,000 100 1.9
9 118,3 1,500 307,655 102 0.02

* For the waste water purification facilities Dtlge total purification
capacity (VC in formula 2).

5 FUTURE NOISE EMISSION INDICATORS

A second part of the survey was to investigatesiptes future developments in which an
effect of noise reduction and therefore lower iattic values are to be expected. For the assessed
companies the following effects and noise redusticem be considered.

Oil refineries, generic chemicals, bio based chemicals and chemical gasses

Many installations are relatively old and will lised for long periods. Production will
probably only be increased by debottlenecking currestallations. These limited alterations
will not cause a significant reduction of the tatand power of the installations, but will cause
a slight reduction of the indicator in dB(A)/tomslso most equipment will, after the terms of
technical depreciation, be replaced by more sWensions. This will cause a slight reduction of
total sound power and the indicator value. On ttemohand because of new (EU) regulations
more downstream (gas or water) purification inatadhs could be necessary, raising the total
sound power and indicator values.

The net expected future noise reduction and inadlicaalue reduction is estimated at O
dB(A).



Container terminals
The expected future changes on container termileglding to a noise reduction, are:
- better insulation of quay cranes;
- increased use of electric transportation vehi@&3V'’s);
- replacement of the tug masters and MTS dieselhesddy low noise vehicles, i.e. with
CNG engines;
- use of new low noise straddle carriers with i.HGCengines.

The total net noise reduction and reduction ofitiggcator value is estimated at 2 dB(A).

Waste water purification

Necessary noise reducing measures are often lginetated to the distance to nearby
residential areas (or separate dwellings) and #duessity for odour reducing measures (which
can also have an acoustical effect). A lot of messsguch as placing engines and pumps inside
buildings or enclosures and closing open aeratiteasaare already standard procedure in many
cases. New installations or overhauls of existingtallations will often no longer use point
aeration techniques, but bubble aeration techniqeeswaste water purification plants where
the aforementioned measures are not yet appliedsa neduction and indicator value reduction
of 5-10 dB(A) is estimated.

Scrap storage and handling
Because of the relatively long use of equipmesigaificant direct effect in noise reduction
and indicator value is not to be expected. Possibiee reducing measures and effects within 10
years are:
- better noise and vibration insulation of engines lydraulic units with metal pinchers;
- new developments in engines and possible use cfielenobile cranes;
- use of electric harbour/quay cranes.

The total net noise and indicator value reducisoestimated at 0 to 1 dB(A).

6 CONCLUSIONS

This paper based on a survey done by Peutz descabmethod in developing new noise
indicators with specific activities taken into aaot. The presented indicators and ratings can be
used when assessing new companies, expansion @aooes, or when planning new industrial
areas. The paper also describes a method for gengla single value efficiency rating and an
normalized rating (E-rating) for an easy comparisbigompanies to acoustical performance in
relation to throughput and used installation aféar. generic chemical companies and water
purification facilities the following formulas cdre used.

Generic chemical companies:

1 (0dog(4;)+71) 1  (10og(D)+61)
Lw;ek=10'10g(§10 W S0 )

(4)



Water purification facilities:

1 (10dog(Apy)+65) 1 (10-log(VC)+49) (5)
LW;EI{ =10- |0g (E 10 10 + E 10 10 )

As a quick benchmark a normalized E-rating vala® ®e used, determined by the
following formula:

(Lw:ek —Lw)

E=10 10 (6)

This method can be used to develop these fornfatasther types of companies. Also the
indicators presented in table | and Il can be uedaenchmark the noise emission of companies
to a company specific.



