Web-based toolbox noise and provisionsin metal working industry

Jan Grannemand Jeroen van Hees
Peutz bv, PO box 696 2700 AR Zoetermeer, The Netherlands, Email: info@zoeter meer.peutz.nl

I ntroduction

High noise levels in metal working industry formreal
threat to hearing abilities of workers. Legislatiaims at
reducing the risk of hearing damage. However, mpliog
relevant information to employers and health coacle
considered as an equally important part in achgtims
goal. This information should give insight in theake of the
noise problem in the own company as well as feasblnd
reducing measures and their effect. By order ofmdia
organisations and in co-operation with a softwia & web
based digital tool has been developed by which th
information is made available in an easy way.

L egidation on limits occupational noise

Noise at Work Directive 2003/10/EC [1] lays down
minimum requirements for the protection of workéiesm
risks to their health and safety arising or likedyarise from
exposure to noise and in particular the risk toringa The
Directive was formally adopted in November 2002 abhi
allowed members of the European Union three yeabsihg
in the new Directive as Legislation. The Membert&taare
to comply with this Directive before 15 February0B0
However, there may have an additional period o fyears
from 15 February 2006 with regard to limit valuew f
personnel on board seagoing vessels. And, for thgamnd

entertainment sectors, member states have a maximurfeduce the

transitional period of two years from 15 Februa®p@ (i.e.
five years in total) to comply with this Directivprovided
that, in the meantime, the levels of protectioneadty

(a) exposure limit values:dy g, = 87 dB(A) and pax=
200 Pa respectively;
(b) upper exposure action valuegilg, = 85 dB(A) and
Ppeak= 140 Pa respectively;
(c) lower exposure action valuesglg, = 80dB(A) and
Ppeak= 112 Pa respectively.
By this the 1st and 2nd Action Levels in former &uean
regulations have been reduced by 5 dB(A) to 80 JE@Ad
85 dB(A) respectively. A Maximum Exposure Level liim
of 87 dB(A) and 140 dB(C) peak at the ear has been

introduced which includes the effect of any hearing

. protection.
i’

Specific application in Dutch situation

Besides legislation regarding limits and regulagicabout
different subjects, in the Dutch legislation sol@@lLabour
policy regulations are introduced. If a firm conggliwith
these regulations, the Labour Inspectorate willrapg of
the situation. If the firm does not comply but resplied
alternative measures, it has to prove that the daned of
protection is achieved. If they are not able tovprthat, they
can expect to be fined.

Since some time these Labour policy regulationssatgect

to criticism, since they are too rigid and do nake into
account the feasibility of measures in specifiazaions.
Moreover, it is felt that legislation alone is rmtfficient to
risk of harmful noise. Co-operation and
agreement between employers and employees about the
practicable ways to reduce the noise is expectguidaeide a
more effective way to achieve real results. The cbBut

achieved are maintained. In The Netherlands the newovernment stimulates the making of so-called Labou

regulations were introduced in February 2006, apdal the
existing Noise at Work Regulations.

For the purposes of the Directive, the physicahpwaters
used as risk predictors are defined as follows:
(a) peak sound pressureyg): maximum value of the "C"-
frequency weighted instantaneous noise pressure;
(b) daily noise exposure level fgn) (dB(A) re. 20uPa):
time-weighted average of the noise exposure |doela
nominal eight-hour working day as defined by
international standard 1SO 1999: 1990, point 3]61f2
covers all noises present at work, including impels
noise;
weekly noise exposure levelggy): time-weighted
average of the daily noise exposiegeels for a nominal
week of five eight-hour working days as defined by
international standard 1SO 1999: 1990, point 3d€n
2).
In the Directive, the following limit and action s are
defined:

(©

Circumstance Catalogues for different branchesdfistry.
Each Catalogue does not only concern noise but atlser
topics that are considered to be relevant for thecific
branch. In the Catalogue branches define measuhéshw
are generally accepted as feasible and can bedevedi as
state of the art.

The changed Labour Circumstance Law came into fbyce
the first of January 2007. Starting from that datanches
have 3 years to make a Catalogue. If the branctesds in
that, the Labour policy regulations are no longalidv for
that specific branch. The Labour Inspectorate wibinly
assess the firm according to the mutual agreed unesasn
the Catalogue. At this moment five pilots concegnihe
development of a Catalogue are supported by
Government. Experience with this will be useful father
initiatives in this field.

the

An important part of the introduction of the Catale
concerns the specific ways by which the informatisn



shared to the interested parties. Living in a digta the use
of internet provides a useful instrument of commation.

Digital Toolbox

General introduction

Our company has developed software by which firmes a
able to determine the exposure to harmful noisheir own
company, not only for the metal working industry. Beans
of this toolbox the daily dose can be determined an
assessed in relation to legal limits. Furthermarewaerview
is provided of the main dominant noise sources. fbh#ox

is connected to a digital data file of feasibleseoreducing
provisions, describing the principles of those fsmns. For
each provision an estimate is given of the noisieicgon to
be expected, as well as an estimate of the costhef
provision and the influence on the production pssce
Combination of measures can be derived to redueeaily
dose.

This digital toolbox is incorporated in the so-edll
“improvement check on noise”, which again is paftao
greater program on improvement of labour circuncstan
This “improvement check on noise” provides inforioat
about:

situations within the company where noisy actigitie
take place such as grinding, welding, use of cosga@
air, use of pneumatic tools, sawing etcetera.

activities that take place within the company fdrieh
personal hearing protection is provided to empleyae
are have to be applied in a obligatory way.

It starts to inform the user about the aims, uggbdnd
accuracy.

Technical background

The toolbox contains average noise levels as odaung
the application of specific equipment. These averagues

are based on extensive surveys of occupationalenois

exposure in the metal working industry by our compa
[3][4]. The average noise reduction of specifiedamees is

also based on practical experience as well as ptodu

information of manufacturers. The contribution of
background noise in daily dose calculations take® i
account the dimensions of the specific departmemd, the
room acoustical characteristics especially thesfimg of
walls and ceiling/roof.

Softwar e structure

Program steps
In the program the following steps have to be taken

log in to the specific website

program
completing forms regarding:

general information about the company

if wanted: reading the general introduction to the™

defining departments of interest

choosing calculation profile A or B

input for specific (groups of) employees

selecting measures already implemented/ to be added
calculation of daily dose

improvement plan

assessment

In the following the different steps are discuss&edmore
detail.

Introduction

The tool box (“improvement check”) starts with aogh
introduction, containing:

general background of the toolbox,

introduction to harmful noise,

which firms should use the toolbox,
time needed to process the toolbox,

accuracy of the results,

more general information about noise.

The time needed to complete the “improvement chesk”
about 30 to 40 minutes for small companies (less tRO
employees) and up to 1 hour for larger companies.

The importance of correct input is emphasized, bseat
strongly influences the accuracy of daily dose wation.
The period of time that employers are present iecific
departments where they are exposed to high noigasle
respectively the duration of activities have todstermined

by the user. The average sound levels per actiaity
provided by the program and are based on many
investigations in practice. Because no measuremards
carried out in the specific situation, the deriwadly dose is

a statistical approximation and not an exact catouh of

the real situation (if that might ever be possioleletermine
because of the permanent change of activities and
circumstances). However, the calculation of théyd#ose is
accurate enough to provide necessary informatigardéng

the occupational noise situation.

If in a specific situation other noisy activitieake place that
are not incorporated in this “improvement checkhe t
outcome is not accurate, and additional action lshde
taken. If this is the case the user is made awi@te o

Specification of departmentsand activities

After the general introduction the user has to heiee
which departments are involved. For each departrttesnt
user has to specify the dimensions, as well as:

the general noise sources involved,

the different activities taking place.

Figure 1 shows a part of the list to be completedhis
chapter.



Improvement Check on Harmful Noise

Tt Departments
Manual
Preiaration sheets Enter the data for each department.

1. Enter the name of each department

2. Enter the dimensions of the room

3. Select the activities that produce noise by ticking an item in the list

4. Extra noise: add any other noise source

+ Departments
Company profile
Employees

Measures
Results

Final result The data can be changed and/or deleted afterwards

Read only account
Add new department

Name of

department
[7] Activities take place outside

Length 10-14 [ meter

Width 1519 [ meter

Height 6 [ meter

General sources of sound

Room ventilation

[~] Transport of material by conveyer
Transpart by fork-lift truck, bridge erane, etc.
Pneumatic or hydraulic engines

Background noise due to radio

Activities

Grinding (bright grinding, rust removal)
[”] Grinding (deburring, cutting off)

[F] sawing (bow-, belt-, bandsaw)

Figure 1: Example of part of list to be completed

To calculate the daily dose the user has to chbesseen
two profiles:

Profile A: calculation of daily dose on an indivalu
base; for each employee an analysis of daily thaksto

be made, concerning duration of time in different
departments and the activities involved. It is esily
meant for smaller and middle range firms where
employees circulate between departments.

Profile B: calculation of the daily dose for eaaparate
department based on activities of an average warker
that department. It is especially meant for larfijiens
where specialisation of activities of workers is ttase:

In calculating the daily dose the noise

contributions are taken into account:

following

the own activities,
nearby activities and use of equipment,

reverberation noise level due to other noise saurce
which contribute to the overall background noise.

Sound reducing measures already taken in the egisti
situation are incorporated too.

Calculation of daily dose

Based on the completed form the daily dose is atled
regarding the existing situation. Besides the dddyge it also
provides the separate contributions of the maineehr
activities. The daily dose is compared with thesadimits.
Furthermore a more general judgement of the redslts
given, taking into consideration the sound reducir@asures
applied already and the state of the art regard@agible
measures. Figure 3 shows an example of calculedigurits.

Daily| Top 3 contribution |Top 3 contribution |Top 3 contribution
Employec dosigll ? 2" 2’
|Charles | 87 |Grinding (deburring, |Welding (MIG), 81 |Cleaning with
cutting off), 82 dB dB(A) |airpistol, 80 dB(A)
(A) !
Dustin | 88 ||Sawing (non-ferro Contribution :Grindmg (bright
plate material), 87 |materialtransport \grinding, rust
dB(A) and radio at Storage, |removal), 67 dB(A)
|| (75 dB(A) |
Jack | 86 'Cfeamng with Paint brushing, 75 dB |Contribution
airpistol, 85 dB(A) (a) ventilation and radio
at Spraying
department, 69 dB
I 1(A) |
Thomas | 89 ||sawing (non-ferro \Grinding (deburring,

| welding (MIG), 82
plate material), 87 dB(A)
dB(A)

\cutting off), 79 dB
(&)

Figure 3: Example of calculated daily dose

employees in each department have roughly the samgglecting additional sound reducing measures and

schedule of activities and connected period of $ime

For the employees the average duration of eachitychias
to be defined, based on an weekly-averaged 8 hearsing
day. To help the user completing the form, the oy
suggests for each activity a representative duratifotime,
based on practical experience in many firms. Algiothe
user has to make his own decision, it functionsefsrence
and over exaggerated values are also preventechiby t
Figure 2 shows an example of this form.

Improvement Check on Harmful Noise

Introduction Enter individual employees
Manual

Preparation sheets Registration cf the produced noise. Enter

Departments « average time present in a department
Company profile « duration of each activity

+ Employees
Measures Add new employee
Results
ST - —
[Repp— | —

Optional number,

Time present and duration of | Spraying |storage | Welding
activities department '9€  department
Time present in a department F4hour [ EEEm R [40s0min
|Grinding 1 ‘ 1015 min [
(bright grinding, rust removal) I
Grinding I 12min [
(deburrirg, cutting off)
Sawing ‘
(bow-, belt-, bandsavi) I

awing ‘
(bar steel, thicker plates)
Sawing ‘ 1015 min [

Figure 2: Example of form concerning activity analysis

calculation of the effect

For most activities specific measures to reduce siend
emission are described. For the selected 3 aetvitiith the
most dominant contribution to the daily dose specif
measures can be selected. Besides that, soundingduc
measures for each activity involved can be seleddeded
on the sound reducing effect of the selected meastire
daily dose is recalculated, and compared with thgiral
situation. Figure 4 shows an example of such arncese

.

Improvement Check on Harmful Noise

Final result

Introduction
Manual
Preparation sheets

Finalizing the Improvement Check on Harmful Noise leads to the following

assessment:

Action plan

Departments
Company profile
Employees
Measures
Results

- The following measures will be taken into the Plan of Action. The table below
Final result

shows the daily dose of the employees before and after applying the Plan of

Acti 5
Read only account U5

Selected measures

Grinding at an angle instead of perpendicular grinding
Application of magnetic damping mats i .
Application of damping discs

MountiG oEdarbing Aise

Calculated daily dose
Charles

Dustin

Jack

Before After

Thomas

Figure 4: calculated
measures.

effect of specified sound reducing



For each measure also other relevant informatiasffeved
such as:

— short description of measure,

— conditions regarding the usability,

— sound reduction to be expected,

— applicability in practice,

— validity (proven measure) and effectiveness,

- estimate of investment cost and potential financial
benefits,

- influence on production process,
— potential environmental consequences.

Figure 5 shows an example of such a data sheet.

Application of laminated grinding discs
Description: Laminated grinding discs make less noise than |
ceramic bounded grinding discs
Reference: Recommended by Metal branche. If this
solution is not possible, use flexible grinding
discs, low noise grinding discs, heavy damped
working tables or magnetic damping mats.
Activity: Grinding |
Applicability: The applicability of laminated grinding discs is |
good. They are used for deburring, rust
removal, final finishing of welds. They are
unfit for heavy grinding, like cutting-off
grinding.
Validity: Practice proves that the solution is effective
Effectiveness: The measure is effective. The result is a
noiselevel reduction of 7 to 15 decibel
Costs and benefits: Costs:
Initial expense is 25 % higher than standard
ceramic grinding discs.
Standing time grinding discs is shorter.
Benefits: Increased quality of the grinded
surface
Increase of costs of the total grinding 6 to 8
%
Environment Environmental advantage: less noise

Figure5: Data sheet of a sound reducing measure

Conclusions

A toolbox regarding occupational noise for the rheta
working industry has been developed, enabling the
calculation of the daily dose of workers, the mdsminant
noise sources and practical measures to reducendise
levels. It provides a practical way of investigatithe own
noise situation, and gives extensive informationouib
proven and specific provisions to reduce the noise.

This methodology can be used for other branches, als
especially where more or less the same situatiamtsiro
regarding high noise levels in combination with aagk
variety of activities and equipment.
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