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J8/MJE/DS0-107 3162 29 December 1977
Dear John

You may care to have the enclosed translation which we have made of a

German vinyl chloride directive. It is not an easy document to work through
and contains some quite extraordinary provisions, particularly the requirement
laid down in 4.4 for a 40 ppm/5 minute alarm level. The Germans have a bee
in their bonnets about thia 5 minute alarm level and we are doing our best

to get some medical/biclogical explanation of it from the man who originated
it. If I get any further information I will let you know.

To those of us who have been involved in arguing with the EEC draft directive j
on its way through the various stages of the Commission machinery some of the
definitions given in thia document are familiar. Indeed this mort of German
directive obvicualy played quite a part in the thinking of the Commission when
they atarted out on their draft directive which is atill with the Council of
Ministers Working Group and looks as if it will be there for some months yet.

With best ﬁnhu

Yours sincerely

-

Stafford
Division Manager
Health & Environment Protection
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FEEELANCE TRANSLATION Languages Unit/TR.15,06%/EHl-i/EDM
8 December 1977

HERUFSGENOSSENSCEAFT DER CEEMISCHEN INDUSTRIE

Directive Issued
No 2 VINYL CHIORIDE DIEECTIVE 7.1977

. DIRECTIVE (N MEASURES FOR THE FREVENTION OF INJURY
TO HEALTH IN THE HANDLING OF VINYL CELORTDE
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INTRODUCTION

Charncteristic ﬂluuu'dueribod as "vinyl chloride disease” have occurred
among insured persons in vinyl chloride prodmoing and processing works,
particularly in polymerisstioa plaat.

¥ Chemicsl Industry Employers’ Associstien (particularly concerned with
employera' liability insurence)

" Thare 1s ue direct squivalent for this inm English., It is usoslly referred
to by the abbreviation "THRK". BRough trenslation: Technical Reference
Concentratian,
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The following directive sets forth the ipdustrial hygiene precautions to be
observad in the production and processing of vinmyl chloride in order to

prevent these illnesses.

SCOFE

Thie directive applies to plant in which vinyl chloride (VC) is produced,
recovered, trunsferred, conveyed, converted to unshaped polymers =
hereinafter referred to as IVC -~ or othervise used. It slso applies to
plant in which PVC ias worked up or processed if insured persons are

exposed to the effects of wvinyl chloride in the course of their duties.

There are no effects from vinyl chloride if the conditions set out under

item 3 of Appendix 2, "Effects of vinyl chloride", are satisfied,

CUHRENT REGULATIONS

For sress and vorke=places at riak the relevant provisions ef Sections 45,

47 and & of Chapter 1 "Genersl Provisions" and Sectien 12 (2) of Chapter 1.2
"Silos and Bupkers” of the Unfallverhiltungsvorschriften (Accident

Prevention Regulations) of the Berufsgencssenschaft der chemischen Industrie

must in particalar be observed,

Accident Prevention Regulations Chapter 1 “General Provisions" (VEG 1

Section 43

(1) If insured persons are exposed to materials injurious to health, r
pathogenic micro-organisms, vibrations, radiation, cold er heat or other

influences injurious to health, the employer must, without prejudice t other

legal provisions, determine the extent of the danger. If he is unable t
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(2) Work in which the evolution of gases, vapours, fogs or dusts injuricus to
health in dangerous amounts cannot be avoided wuat
(i) be carried out in enclosed apparatus, or if this is
technically impossible or unsuitable,
(ii) the gases, vapours, fogs or dusts injurious to health
zust be safely extracted at their point of production

or emisaion.

12 even thia 1s impossible, the aresas must be suitably ventilated,
if necessary artificiaslly,

Section 47
Areas in which materials hazardous to health have been found likely to occur

in dangeroua concentrations or quantities may only be entered by

expressly authorised persons using the necessary safety precavtions.

For entry to autoclaves, special sttention must be paid to the
"Schnt:-lllnlhicn beim Befahren von Bebilteran” (Safety Precautions for
Entry to Autoclaves). They are appended to the Unfallverhiitungsvorschrift
- Abschoitt 1 "Allgemeins Vormchriften" (Accident Preventioa Regulati ns,
| Cospter 1: Generai Provietoms)

e . an
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Section 4

(1) 1f exposure of the insured persons to accident or health hazards

(2)

is not excluded by the plant operating procedures, the employer must

make suitable personal protective egquipment available and maintain

this in proper condition.

The employer must, in particular, make available:

1

Protective headgear, if there ia a likelihood of head injuries
from collisions, from swinging objects, from objects falling

down or falling over, or flying objects, or from loose long hair.
Protective footwear, if there is a likelihood of foot injuries
from impact or-trapping or from objects falling over or falling
doewn or rolling, or from stepping on sharp, pointed opjectu or
from hot materisls or hot or corrosive liquids.

Protective goggles or masks if there is a likelihood of eye or
facial injuries from flying objects, liquid splashes or hazardous
radiation.’

Breathing apparatus, if the insured persons may be exposed to
gases, vapours, fogs or dusts which are injurious to health, in
particular toxic, corrosive or irritant, or if lack of'ozygon
can occur,

Body protection, 1? work is carried out with or in the vicinity
of materials leading to skin damage or able to penetrate into
the human body through the skin, or where there is a risk of
burna, chemical 5;rns. scalds, excessive chilling, electric shocks,

penetrating wounds or cuts.
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3.2

Accident Prevention Regulations Chapter 1.2 "Silos and Bunkers", Section 12 (2)

Silos and bunkers in which gases, vapours or dusts which are injurious to
bhealth, in particular, toxic, corrosive or irritant gases, vapours or dusts
are present or can form, or in wvhich oxygen deficiency can oecur, may only

be entered with breathing apparatus.

Hule for the implementation of Section 12 Payegraph 2:

This provision is satisfied if breathing apparatus tested by the
Deutscher Amschuss fiir Ateaschutzgerite and permitted for the purpose in
question is used. In the event of oxygen deficiency, breathing appsratus

operating independently of the ambient atmosphere must be used.

GENERAL REQUIREMENTS
The employer must ensure that in plaant im accordance with Section 1 this
directive and the generally recognised rules of the art &re observed as

well as the existing regulations.

Departures from this directive are permissible if the same safety is

ensured by c'athu' neAna,

-

Adequate precautions wust be taken for reducing the vinyl chloride

concaptretion below the TEK walue in all working aress.
For details of the TEK values currently established see Appendix 1,

Concentrations in the region of the THK are not detsctable by adour,
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3.3

3.4

h.‘

The conduct of the insured persons in trouble—free operstion and in case

of break-down must be laid down in & written operating menual. -

The insured persons -~ even those employed for short periods and occasionally =
tust be inatructed of the danger of handling vinyl chloride, the safety
provisions and the opsrating manual before they take up their duties, The
inatructions mast be repeated st suitable intervals, but at least every

six months,
Proof of this must be furnished.
SAFETY PEECAUTIONS

Vantilation
4.1.1 No artificial ventilation ;{rcuutiono are usually necessary in

out-door installationa,

4,1.2 1f emission of vinyl chloride cannot be prevented by artificial
methods with plant in enclosed arsas, observance of the requirements
of Section 3.2 must be ensured by natursl or artificial veatilation,

depending on the type of structure,
4.1.3 Vith plant in which vinyl chloride can escaps as a result of the
process it must be ensured by means of extractors that the vinyl

chloride is led safely away at the points of emission,

For safety precautions in the cleaning of autoclaves see Section 4.5,
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4,2 Personal Protective Equipment

42,1

4.2.2

Breathing apparatus

It vinyl chloride can escape during maintensnce and repair work
suitable breathing apparatus zust be worn. Breathing apparatus
must be taken along when working in the vicinity of outlet

apertures of safety and venting aquipment.

Rules for the proper use of suitable breathing equipment are
contained in the "Atemschutzmerkblatt" (ZH 1/134), (Breathing
apparatus instructions) pnbiilhod by the Deutscber Ausachuss

fiir Atemschutagerate (German Breathing Appsrstus Committes).

In the event of oxygen deficiency, or exceasive concentrations of
injurious material, breathing apparatus operating independently of

)

the ambient atmosphere is required,

The currently valid reports of the Deutacher Ausscimas fir
Atemscbutzgeriite (German Breathing Apparstus Committes) give
infornation on breatbing apparstius vhich has been tested and declared
suitable by the German Breathing Apparatus Committes,

Body protection = miscellaneous perscpal protective equipmemt.
To avoid direect contact of the skin with liquid vinyl chloride or
unstripped crude polymer suitable protective equipment,

eg body protection, goggles or maaks must be wvozn,
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4.3 Concentration Msasursments

43,1

4.3.2

The vinyl chloride concentration in the working srea must be
sonitored by suitable test methods, A v?ttm record of the

teat results, eg test strips, bourly averages, must be maintained
and kept for at least 2 ysars., The sonthly and yearly average
figures for each working area mist be kept for 20 years. The same
holds for break-downs.

For the uss of suiiable test systams corresponding to the state of

the art and for the evaluation of the test=resulis reference is made
to the "NAMURwArbeitsblatt uber Vimylchlorid-Messtechnik¥ ("NAMUR
vork-sheet on vinyl chloride test methods") (im preparation) and to
the Technische Regel (Technical Regulation) "Messplanung, statistische
Beurteilung” ("Planning of tests, statistical evaluation")

(in preparation).

Unsslective test systems may only be used if the measured value £ r
the som of all the compounda does not excesd the applicable limiting
value for vinyl chloride, or if the wvalue of the base«level consisting
of other compounds is demonstrated.

The pumber and location of the test points must be so selected tbat

. the results of the testa give & representative picture of the
concentretion in the vhole of the working sarea. VWhether testing

must be continuous or discontinuous mst be decided on the basis of
the prodnctiin process, the apatial relations and the ventilation
procedures used.
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h.h

h.5

In working areas of plant for the production of vimyl chloride
polymers in enclosed buildings discontinmuous comcentration

measuraments are not generally adequate,

4.3.3 It discountinuous measurements are adequate the time intervals
betvesn the asasurements must be laid down in the operating mapual
so that the average value of the vinyl chloride concentration can
be determined with sufficient accurecy. The times at which the
meaguresents are made must be chesen on a random basis, and a

sufficient number of samples must be taken,

Break-downs

I the vinyl chloride concentration in a working area rises to mors than 40 ppam
this must be signalled by an automatic alarm within at most 5 min, The
vorking ares must then be evacuated immediately or bresthing apparstus must be

vorn,

With break—downs lasting more than 5 minutes the cause of the breskedowvn must

be discovered and the precautions of Sectiom 4,3.1 munst be taken,

The varniag is only logical where plant conditions require comtinuous

measursmant of vinyl chloride.

Safety Precautions in Cleaning Polymerisation Auteclaves

Plant and processes must be so designed that cleaning operwtions in the
autoclaves are required as rarely as possible, Eapd cleaning operstions
mst be subsatentially excluded,




10

4.5.1 Mechanised Cleaning Without Entering the Autoclave
4.5.1.1 Cleaning equipment, for example mecbanically driven spray equipment,

must as far as possible be introduced into the vessel by mechanical

means and operated from outside with the manhole covered.

4.5.1,2 If cleaning equipment, eg hand=held sprey equipment, is used with
ths man=hole open, it must be ensured by suitable precautions before
opening tha autoclave, og by svacuation, wvashing vith water,
ventilation, and the wearing of breathing apparains that the
operator ia not exposed to vinyl chloride concentrations above
the TRK. ‘

4.5.2 Mapnal Clesaning where the Autoclave must be Entered

4,5.2.1 Before manmusl clesning, save vhere provided by Section 4.5.2.2,
mechanieed cleaning must be carried owt in accordance with
Section ‘05010

4.5.2,2 If mechmised cleaning is iwpossible because of process factors,
of in bulk polymerisation or with faulty batches, manual cleaning
my be carried out, Since vinyl chloride may be liberated from
gaseona inclusions in the build=up im cleaning or rewcleaning, the

following precautions suat be takem.

4.,5.2.2.1 Before eantry and during work inside them the sutoclaves mmst be

veantilated. The extent and comdnet of the ventilation must be sueh

that the TEK is mot exceeded in amy part ef ths sutoclave during the
wvork inside it.
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5.1

he5.2.2.2

4050203

Ao5.2.~

PIRST AID

This requirement is satiefied if there are not lese than 30 changes

of air per bour.

In the general caee the air will be extracted from the bottom ¢

the vessel.

If this oumber of changee of aixr ie not achieved the vinyl chlorids

concentreation must be continuocusly monitored by check measurements,

If a VC concentrwtion of 40 ppm ie exceeded the employees must
imsediataly evacuate the sutoclaves or vear breathing apparetus,

1f it ie impossible to achieve values belowv the TEK by changing the
air, eg with faulty batches, breathing aspparatus independent of the
ambient atwospbere must be vorn, The same appliss to cleaning

with solveats.
The time apent inside must be limited,
The time spent inside aball not exceed A hours in two consecutive

shifts for any ‘ﬂployu.

In all mnnal vork in autoclaves aturdy protective gloves and

sturdy sboes must be worm.

I2 insured persons handling vinyl chlorids complain about hesalth disturbances

a doctor must be consulted immediately, The doctor must be informed that

the patient bas been working with winyl chloride,
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5.3

5.4

5.3

12

In acute vimyl chloride poisoming the victim rust be brought into the fresh air
or a wvellwventilated room as soon &s possible, Garments contaminated with
vinyl chloridemust be taken off and removed from the room. To avoid chills

the victim wust be vrapped up, A doctor must bs called immediately.

The victim must be laid on his side and supported in that position (otherwise
there is & danger of suffocation). If possible he should mot be left
unattended,

If the patient is not dreathing, értificial respiration must be administered
immediately by suitable means, if possible by mouthwtowmouth or moutb=to—noee
resuscitation, If oxygen breathing apparatus is available, further
resuscitation sust be contimmed with this. IZf circulation bas stopped,
externsl heart massage must be oarried omt in addition. However, the latter
must only be carried out by Pirst=diders vho have received special
instructions in this method. The life=saving measures mnast be continued

during trensport or until a dector arrives.

Uncons¢ions persons must not be given any liquids,

PEECAUT IONARY WQRXS MEDICAL EXAMINATIONS

If there is & likelihood that insured persons will be exposed te the effects
of vinyl chloride in the course of their duties, the employsr my smploy in
his plant apd departmentsaccording to Sectioa 1 only insured persens vho have
besn exmained by an cut_hoﬂnd doctoxr before employment and at the prescribed
intervals during their employment and for vhom there is a certificate that
there are 0o health objections to their employment,

The selection of the insured persons to be exmined must be based on the
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The examinations must be carried out in accordance with "Der Grundsatz fiir
»

arbeitsmedizinische Vorsorgeuntersuchungen bei Einvirkung vomn Vinylehlorid”

("Pondamentals of Precautionary Works Medical Examinations vhers there are

effects fres vinyl chloride”) published by the Berufsgenossenschaft der
chemischen Industrie, Heidelberg.

Translator's note: The vords "bei Eiowvirkung von" do not appesr in the text
tut bave bsan restored !rc'- the complete title given in Appendix 2,
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-
TEE TRK FOR VINYL CHLORIDE

A value of 2 ppa was laid down on 1,7,77. ae the TEK value, The
concentration must not on average sxceed three times the TEK welue for

a period of one bour. This value applies in particular to wvorking aress ini-

(s) the production (newly built plant), recovery, storags, trmnsfer,
conveying and use of vinyl chloride monomer.

(b) the conversion of vinyl chloride to unsbaped vinyl chloride polymers
(nevly erected PVC production plant).

(c) the bandling of unshaped vinyl chloride polymers and their moulding
compounds,

A TEX value of 5 ppm bas been laid down for existing plamt for producing
vinyl chloride monomer and existing plants for prodneing PVC.

BxPLANATIONS )

The TRK values are to be undersicod as yearly aversge valuse for a daily
exposure generslly not exzceeding 8 bhours and not longer than 40 hours veekly =
or in four~ehift working A2 hours per veek as aa average of four successive
shifts,

Decision of the Ausschuss fiy gefibrliche Arbeitestoffe

1) Arbeitsschuts (1977), No 6, p 128
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EFFECTS OF VINYL CHLORIDR

The definition of the term “effect" vhich applies is in essence the general
definition laid down by the Ausscbuss fiir gefahrliche Arbeitsstoffe
(Hazardous Materials Committes), published in Arbeitsschutz 5/74 p 170,

vhich roads as followss=

"An effect within the meaning of the Order must be assumed vhersver thers
ie & risk of a hazardous material causing acuts or chronic injury to Lealth,

in particular if

1)  the concentration measured in the workeplace is repeatedly found not
to be below the mmximum concentration for the workeplace and/or

2) the results of determinations of the material or its metabolites
in the body or body fluids of the employee or othier medical investigations
demonstrate that under the existing working conditions and in tbe light
of our knowledge of indmatrial hygiene and toxicology there is a
likelibood of an injury to heslth,

An effect vithin the meaning of this Order is not to be assumed if on the basis
of sufficient medical or industrial experiencs the riask of injury to health

does not exist,

In bandling carcinogenic materials the presence of an effect muat be

supposed as & rule,
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The concentration may not on avarage exceed three times the TRK value for

a period of 1 hour,

Thus a limit is also placed on peak levels; the amplitudes of fluctuation
of the concentration of injurious material are taken into account at the
sane ti.ll.-

The decisive factors for fixing the TRE walue arei=

- the ability to determine the concentrution of the ipjuricus material

in the region of the TRK walue,

- the current technical atate of the process and ventilation precauti ns
baving regard to vbat is withio technical reach in the neay future.

- that present knowledge of industrial hygiene is not inconsistent with it.
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If there is & likelibood of insured persons being exposed to the effects of
vinyl chloride during their duties they must undergo precautionary works
medical exmminations in sccordance with No 21 of Supplesent 2*) to

Section 50 No 1 of the UVV (Unfallverhiitungsvorschriftem, Accident
Prevention Regulations). The first re—examination must take place

6 to 12 months after the first examination, further re-—sxaminations after

12 to 24 months.

The examipations sust be made by autborised doctors baving regard to
"Der Grundsatz fur arbeitsmedisinische Vorsorgesuntersucknngen bei
Einwirkung von Vinylchlorid", published by the Berufagenossenschaft der

chemischen Industrie.

A guide to the selection of the group of persons to be examined is given by
the following meterisl=related definition of the term “Effect of vinyl

chloride".

I'bysico-chemical Properties of Vinyl Chloride

Vinyl chloride (momechloroetbylene) under normal conditions is a colourless,
readily flammble gas vith & faint sweetish odour, At 760 nm Hg it

condenses at -u"c to & colourless, mobile liquid. Vinyl chloride is

readily soluble in slmost all orgamic liquida. It is only sparingly seluble

in water; vhen suspension media, stabilisers or emulsifiers are used it can

be finely dispersed in water by stirring., In the absence of air and light,
pure, dry vinyl chloride is stable in the guseocus and liquid state and
nonwcorrosive. The chemical resctions of vinyl chloride are restricted almost

»
) In preparation
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exclusively to the reaction of the double bond. The chlorine atom, as the
second functional group, can only be replaced vith great difficultiy, The

most important property of vinyl chloride is its adility to polymerise,

Formulai CH, = CHC1
Melting pointt - 154°%C
Boiling point: - 1%
Density at 20°C; 0.93 ¢/eu3

Vapour~density (eir = 1): 2.16

Vapour~pressure at 20°Cs " 2,580 ma Hg
Explosive limits in air: 3.8 = 29.% v/v
95 - 770 ¢/

Because of its carcinogenic action vinyl chloride is po longer given an

MAK value. For this reason tbe Ansschuas fiir Gefkhrliche Arbeitsstoffe
(Razardous Materisls Committes) has laid down s THX value for vinyl chloride.
For existing VCw and PVC= production plant this is 5 ppm or 13 .d-3 and for
otber plant 2 ppm or 5 ng/m’.  (TRgA 102, published in "Arbeitsschuts" 6/77,
pp 127=128),

Material-related definition of the term "Effect of vinyl cbloride .

1 An effact of vinyl chloride is in genernl to bo assumed vhere
wvork with vinyl ehloride or vinyl chloride—containing materials
is e;rrhd out and vimyl chloride
is absorbed by inhalation
or
there is contact of the skin with liquid winyl c¢hloride, if the

conditions set out in Nos 3 or 4 below do not apply.
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2 Ao effect of vinyl chloride or vinyl chloride-containing materials
is in particular to be assuzmed for the modes of operation, jobs or
activities mentioned in the Appendix,

or modes of operation, jobs or activities comparuble with these,

3 Ap effect of viayl chloride or vinyl chloride-containing materials

is not to be assumed for & mode of operation or job or for activities:

3.1 if it is demonstrated by years of experience of industrial hygiene ~
inclunding the available d'ltl on exposure = that no injury to the
health of employees from vinyl chloride baas occurred and none is
to be expected if the working conditions remain the same.

%.2 if, failing euch industrial bygiene experience, it is demonstrated,
by messurements on the job, that the vinyl chloride concentration
in tbe ambient air is below 2 p;-").

“) The controlling factor here is the yearly avermge tigure of 2 ppm.
For the period of on; bhour the comcentration may not exzceed an averuge
value of 6 ppm (See also on this point the Technische Regel (Technical
Rule) TRgA 102 to the Arbeitsstoffverordaung (Working Materials Order),
publisbed in "Arbeitsschuts" 6/77, pp 127-128).
Pclbr the planning sand carrying out of the tests and the statistieal
evaluation of the data in relation to the question of whether or not
the limits are exceeded the curremtly valid Techmische Regeln (Tecknical
Rules) must be followed. See Technische RBegel "Messplamung und
statistische Beurteilung” (Planning of tests snd statistical evaluation,
in preparstion).

uccC
008114




In PVC processing plant the value may be assuned to be safely
balov the above-msntioned valus = so that concentration
ReAsurementa may as & rule be omitted « if raw materials
containing less than 20 mg vinyl chloride monomer per kc’

of polyvinyl chloride are ussd and appropriate ventilation

precautions are taken,

A Short=ters or occasional exposure to winyl chloride or vinyl chloride
containing matsrials can signify the absence of an effsct,

4.1 There is sbort=term expommre if the working arese are entered for
not wore than half an hour a day, In this case the average value
of the vinyl chloride concentration in the ares may not exceed
15 ppm and there mast be no direct contact with liquid
vinyl chloride.

Typioal exawples of shorteters exposure are patrols by inspection,
supervisory, maintenance or msnagsment personnel and repsir
wvork by creftsmen on previously clesnsd apparatus,

4.2 There is occasional exposure if the werking areas are only rarely
entered. In this case the aversge value eof the vinyl chloride
-concontration in the ambient air may not exceed 15 ppm and there
mast be no direct contact with liquid vinyl chloride,

* Translater's note: Presumbly, The unit is amitted in the origimal.
See attached passage from Sichere Chemiearbeit (p 58) where the "kg"

is givea,
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Typical examples of occasional exposure are visits to factories
and wvork=places by works dectora, safety engineers, inspectors,

customers or visitors.

Work by craftsmen vhich is not directly connected vith production
or processing is to be trested under the remmining provisions ¢
Paragraph 1 as occasional exposure up to 4 veeks per anmum.

Typical exmmples of this are painting of valls and ceilings, laying
electric cable and lighting fixtures, installation of & new plant.

APPENDIX TO ITEM 2

There is likelihood of an effect in plant for the prodnction, polymerisation
or other use of vinyl chloride and in working areas in which vinyl chloride
can arise in significant quantities from intermediate or fimal preducta.
(see also 35.2).

There is, in particular, likelihood of an effect with jobs (including
long~term cleaning and repsir work) ia the following areas:

Vinyl chloride production

Vinyl chloride trensfer equipmsent

Polyvinyl chloride production, including the folloving workeup plant:
Emlsion and suspension tank installations
Centrifuges
Driers .
Bagging equipsent (1! in the same building as the vorkwuap plant)
Intermediate store for FVC

Semi=technical plant.

ucC
008116




) FHEELANCE TRANSLATION Languages Unit/TR.15.063b/FHG~H/EDM
21 November 1977

SICHERE CHEMIRAREEIT P 21811F XXIX,8,1977, PP 57-60
(BULLETIN OF THE BRRUFSGENOSSENSCHAF' DER CHEMISCHEN INDUSTRIR)

CHANGES IN THE VINYL CHIORIDE DIEECTIVE

The Board of tbhe Berufsgencssenschaft der chemischen Industrie has lecided
to amend the "Richtlinien tiber Schutzmasspahmen sur Verhiitung von
Gesundheitsschaden beim Umgang ﬂt.Viwlehlorid" (Vimylchlerid=Richtlinien)
("Directive on safety precautions for preventing damsge to health in the
bandling ef vinyl chloride" (Vimyl Chloride Directive)), The new directive

coman into force em 1.7.77.

The cbanges in the previously curront Vimyl Chloride Directive bave become

necessary for the folloving ressens.

1 The Ausschuss fitr gefikhrlichs Arbeitsstoffe (Hasardous Materials Committes)
has decided on & new TEK walue fer vinyl chloride, which applies from 1.7.77.

2 The provisions of the Unfallverkatungsvorschrift Ablemjtt 1 “Allgemeine
Vorschriften" (Aceident Prevention Regulations Chapter 1 "Gemersl Provisi ns")
set out in Section 2 "Current Regulations” ef the vinyl chloride directive
mst be replaced by the coxresponding provisions of the Accident Prevention
Regulations vhich apply. from 1,4,77.
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Break=downs in which a permissible VC concentration is exceeded need to

be subject to regulations,

The important changes ralati to the following sections:

In Section 1, "Scopa”, the applicability of the directive to plant in which
PVC is finisbed and processed is aimed at the effects of vinyl chloride.

In general thci'o are only very fev wvorking ereas in these plants affected
by vioyl chloride.

There is no effect from vinyl chloride if the conditions set out under

numbered item 3 of Appendix 2 "Effects of vinyl chloride” are satisfied.

In Section 2, "Current Regulations", as already stated, the provisions 1
the Unfallverkiitungsvorschrifien Abschnitt 1 "Allgemeins Vorschriften"
(Accident Prevention Regulations Chapter 1, "General Provisions") which

apply from 1,4,77. bave been incorporated,

Section 3.2 bas been amended in that the aim of protection is now
specified as the reduction of the VC concentration below the THK walue,

The roqu:l.:.-nnt for the monthly and yearly aversge valuss for each working
area to be kept for at least 20 years has been nevly incorporated in
Section 4,.3.1. The same applies to breskedowns. The test results,

eg test sirips, hourly averages, on the other hand only need to be kept

for at least 2 years,
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In respect of the appropriate teet system in accordance with the state of
the art reference is made to the "Napur-Arbeitablatt iiber Vinylchlorid -
Messtechnik"and the Technische Regeln “"Messplamung, statistische Beurteilung"
¢Namur Work sheet on vinyl chloride test methods" and Technical Rule

"Planning of tests, statistical evaluation"), vhich are both in prepsrtion.

In addition, this section sets out the conditions under which non=selective

testugystens may be used for measuring the vinyl chloride concentrstion.

Section 4.4 "Break=downs” has been .nevly incorporated in the directive.
The testesystem must be so adjusted that if the vipyl chloride concentration
exceeds L0 ppm in & wvorking area an alarm is given sutomatically after not

more than 5 minutes.

A further note must be druwn up on these regulatioms giving suggestions of
how this requirement mmy be satisfied with the test systems installed.

Section 4,%.2.2.1, which corresponds to previous Section 4.4.2.2.1, goes
further and bas been re-worded, since the sxtent and conduct of the ventilation
during the cleaning work in the autoclaves wost be such that the THK wnlue

1'1 not exceeded in any part of the auteclave. _

This requirement is in all cases satisfied by 30 changes of air per hour.
If this oumber of changes of air is not attained the vinyl chloride must be
continuously monitored by check measurements.

I1f a VC concentration of 40 ppm is exceeded the employees must immediately
svacunte the autoclave or wesar bresathing appsretus,
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The wording of Section 6 "Precautionary Works Medical Examinations" has -
been adapted to Section IV “Arbeitsmedisinische Vorsorge” ("Industrial
Hygiene") in the Unfallverhitungsvorschrift Abschnitt 1 "Allgemeine

Vorschriften" (Accident Prevention Regulations, Chapter 1,"Gemeral Provisions").

Appendix 1 "Technische Richtkonzentretion fiir Vinylchlorid" (Technical
Reference Concentmation for vinyl chloride) has been amended in accordance
with the nev TRK walues of 5 ppm for existing VC and PVU production plant
and 2 ppm for all other plant, which apply from 1.7.77.

The "Effects of vinyl chloride* has been added to the directive as an

Appendix,

EFFECTS OF VINYL CHLORIDE

SELBCTION OF THE GROUP OF FERSONS T0 HE EXAMINED

Vinyl chloride disease bas occurred for some years in the Gersmn Federsl
Republic in some plants in the VC/PVC produeing industry., In the present
stats of our knovledge this occurrence was to be ascribed to the high
concentrations of vinyl chlorids monomer in the ambient air of these plants.
After drmstic reduction of the concentretion of vinyl chloride monomer in
the ambient air of the plants concerned by observing the directive
"VigylchloridRichtlinien” (Vimyl Chloride Directive) published by the
Berufsgencesenscintt der chemiechen Industrie, there is s reascmabls hope
that if all the safety precautions are observed present vorking conditi ns
may no longer cause damage to health,

e
008120




On the firat cases of sicikness becoming known the Beruilsgencasenschaft

der chemiachen Industrie laid the foundations for apecisl precautionary
vorks medical sxaminations, in which tha insured persons exposed to the

.. e2fects of vinyl chloride are examined. As with all other mterials
injurious to health and bazardons activities the question arises with

vinyl chloride of the selection of the group of persons to be examined.

In future specifioc definitions of the term "effect” will be a guide to the
asployer responsible for this matter, A pansl of works doctors, technologists,
toxicologists and representatives of Berufagenossenschaften and public bodies
will give the employer from their expert kmovledge suggestiona for the
selection of the group of parsons to be szamined, Such a definition now
exists for the eifects of vinyl chloride.

The group of persons to be examined is mainly te be sought among those
employed in VC or PVC production plant in which vinyl chlorids disease bas
occurrsd in the past, Even in this ares, however, a concentration of less

than 2 ppm in the aghient air or brief .or occasional exposure my justify

dispensing with the ecarrying out of precautionary works medical exaxinations.

. Thare.vill thsrefore .also be working areas in the FVC processing industry in
vhich, because of present working ceuditions, apecial precautiovary vorks
medical examinations are unnecessary. If, however, persomnel are employed
vho have esrlier been exposed to fairly high vinyl chloride concentrstions,

. their gtate of health must contipne to be monitored by subsequant examinations.
Practical experience has sbown tbat special precsutionary works medical
exaainations are in pﬂ.neiplo unnecessary in plant of the PVC processing
industry. There is a reference to the conditions necsssary for this in item
3.2 of the definition of "effect", Plant in vhich & rav mterial (PVC powder

or granules) is processed, vhose producer guarentees & content of lees than
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20 mg of vinyl chloride per kg of FVC, mmy dispenes with precautionary
works medical examinations. This statement is based on the fact that if
" the ventilation precautions usual in this plant are meintainsd the vinyl

chlorids concentretion in the working ares is certainly below 2 pm.

If the producer camnot guarentee the above-mentioned vinyl chloride level,
msasursnents of the concentration in the smbient sair must be made in the

PVC procsssing plant, If as a result, it is not certain that the vinyl
chloride in the ambient air is belov 2 ppm, safety precautions and/or special
precautionary vorks medical exmminations are necessary. The competent
technical inspector will advise on‘ questions comnected with this, It must
be clearly stated that vinyl chloride disease does not occur om working with
the finished PVU plastic, If this plastic is subjected to hot working

(eg welding) hydrogen chloride may be split off by thermal decomposition.

The problems connected with this may be safely overcome by ventilation and
have nothing to do with vinyl chloride disease.

{The bottem half of p 58 and the top balf of p 59, vhich bave been

reproduced in the body of the test, (pp 17=-21) are not repeated horozl

.-
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HANDLING OF HAZARDOUS MATERIALS

NEW THK VALUES

Tbe Ausschuss fir gefdhrliche Arbeitsstoffe (AgA) (Hazardous Materials Committee)
in its session of 17.3,77. ioter alis approved the nev text of Technische Regel
(Technical Ruloz TRgA) 102 "Technische Richtkonzentration (TEK) fiir getkhrliche

Arbeitsstoffe" ("“Tachnical Reference Concentrmtions for hazardous msteriala")
(Ses Arbeitsschutz 6/1977),
THK List
TRK
Material Py n¢/.2 Notes
Arsenic and its compounds - Calculated as As in
(except arsinel)) T0.2 total duat
Aabuto.z) - 0.1 or Asbestos as fine dxutl‘)
Chrysotile, Amosite 2 tibres/ Definite of fivre:
. Length > 5 pm
Diameter <« 3 um
Length/
Diameter > 3;1
Fine duata) containing - 4.0 Fine dut“
asbastoe (chrysotile,
smosite)
Benzene 8 26 -

Nickel and its
compounds_(except nickel

carbonyll))
Nickel electrolysis and - 0.03 Calculated as Ni in
plating batha total dustd
Otherwvieas - 0.5 " " "
Vinyl chloride
Existing VC and PVC 5 13 -
production plant
Otherwise . 2 5 -

1) fhere are MAK valuss for thie sterial.
2) The THK values for fine asbestos dust and fine ssbestos-containing dust vere
vorked out by the "Kommission sur Prifung gesundheitagefihrlicher Arbeitastoffe"
dsr Deutachen Forschungsgemeinachaft (the "Committee for Testing Materials
Hazardous to Health" of the German Research Association),

3) By total dust is here meant the fraction of the dust which can be inhaled,
It is determined vith sampling apparatus at & suction rete 1.25 &/S * 108,
Y By fine dust is meant the dust passing into the alvecli. This comprises s
body of dust passing a separstor system wvhose action corresponds to the
theoretical separation function of a sedimentation separetor wvhich separstes
up to 50% of psrticles of asrodymsmic diameter 5 ym,
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EXPLANATIONS

The THK values are to be understood as yearly average values for a daily
exposure genernlly not exceeding 8 bours and not longer than 40 hours weekly =
or in four=shift working 42 hours per veek as an average of four successive

shifte.

The concentration may not on average exceed three times the TRK vmlue for

a period of 1 hour,
Thus & limit is also placed on peak levels; tbe amplitudes of fluctuation
of the concentration of injurim'xnurul are taken inte account at the

same time.

The decisive factors for fixing the THK value ares=

the ability to determine the concentration of the injurious mmterial

in the region of the TRK value

- the current technical state of the process and ventilation precautions
baving regard to whit is within technioal reach in the near future.

- that present knovledge of iadustrial hygiens is not inconsistent
with it,

While the general definition of the tsrm Techmische Richtkonzentration
(Technical Reference Concentration) im this TRgA has been taken aver
unchanged from TRgA101 "Definitiona", a list of TEX walues bas been newly
incorporated. The explanations of the THK values have alse been nevly
deviged.
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