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1. Arca Monitoring

Fixed point area monitoring systems should be used in
ve and PVC plants for indicating the potential exposure of
employecs to vinyl chloride. The number and location of such
monitoring points should be established in such a way that they
will be representative of the workplace atmosphore.

The testimony offerecd by The Doy Chemical \

-

Cowpany clearly dcronstrated that fixod point
arca monitoring, backed up with personnel
monitoring hus been quite successful in
guantifying worker exposure to vinyl chloride.
Additionally, more recent information and
exporience has becn coming from other cor-~

VY
panies.

Fixed point arca monitoring systcms are
necessary bccause personnel monitoring
systems will not provide adeguate warning
of VCi excursions, leakace and the like.

The only rapid method for noting an excursiocn

and warning cmployees to take precaution OLI 1958

I/ 8ce, c.q. Air Products (Tr. 795), B.F. Goodrich (Tr. 1113),

Dow (Tr. 877) and Union Carbidce (Exhibit 94 (b) in the Record.)




!
\
1
!

measures it with ar o monitoring. Pcrscﬁncl
monitoring cver cnit-nded sampling periods does
not give "rapid" rezuiis and thus cannot give
current protaociion Lo @ ployecs. Personnel
monitoring only provides a bistorical recqrd

of exposu: .. ' \

Fixed point . rea monitoring provides for continuous,
sequential sampling. The froguency of sampling should be a
function of the system desicn so that it provides representa-
tive sampling of worinlace atsiocphere in the occupied part
of rcgularly established work arcas, and alerts employees to

excursions over the permit.zed ceiling.

The sampling peoints at various locations
are measured in seqgucnce. The time required
to complete a full éyclo, measuring all
points, voaries from plant to plant but can
be designed so that excursions will be notcd
and an alarm will be sounded without unduc
delay. The design for cach installation must
toke in consideration the specific details of
process vi lation, the type and location of

the plant, and any other relevant characteristics

of the particular plant.
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In aﬁQition to the farily short time it
takes to complete a full sampling cycle,
firxed point area monitoring sysicms have
a built-in backup in that 'points adjacent
to one another will, on sampling, be sensi-
tive to the exposure levels at adjacent

. points. This "“redundance" or overlap pro-
vidues very effective area coverage in that.

excursions in nearby areas will be picked up

LAY

at adjaccnt sampling points. Thus, in‘the
evcnt an cxcursion hes occurred, the redundancy
or overlap of nearby sampling points wil} pre-
vent an unduc time delay in sounding the
warning alarm. By comparison to personnel .
monitoring, this system provides almost in-
stantancous warning that precautionary measures
should be taken. This is the only currently
availablec method which can provide adeguate
workeYr protection. .
In short, with adeguate fixed point area

monitoring systems no major excursions will

occur withcut being detected on monitoring

eguipment.
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Propcrly designed fixed point area moniloring systoms
will be cquipped with warning devices Gesigned to notify
cmployces of workplace exposure levels exceeding the limita-

-

tion of the standard. When the warning alarm or signal is
tricgered by the area monitoring systerm, it will be a notifica-
tion to emplovees that théy should takc appropriate protective
measures. In the instance of an excursion beyond the permitted
level, the warrning system would signal employees to don appro-
priate respiratory equipment. If a major spil] were to ocpu&,
another set of signals could direct personnel evacuation and
spill containment rroccdures.

Fixed point areca monitoring systems in vinyl chloride
and polyvinyl chloride plants will be eguipped with detection
system: of a‘suitable scﬁsitivity, that is, capable of measwring
the vinyl chloride moncmer content in the air with accuracy of
appro:imatcly + 10% in the rahge of interest. Examples of
systoms which are conmercially available at this time are:
infrared; total hydrocarbon detcctors; combusticn analyzers;
and gas chromatography. Such monitoring syétems can also pro-
vide a record of actual monitoring results. For purposes of
validatipg the detection scensitivity of a fixed point arca
system, gas chromatography with flame ionization detector
should be the "referce" method. (Tr. 569). Certified calibra-
tion gas mixturcs arc available commercially, or can be prepared
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and calibration should be performed at least monthly.

2. Perconnel Monitoring

Personncl monitorinc is suitable for validation and
confirmation of fixed point area monitoring systems. It is also
suitable for measuring employec exposures in areas outside noriinl
vork areas that are not included in the %rea monitorihg systeu.

1

To be cffective, personnel monitoring systems must bhe carried con
in such a way that samples are taken over an adcquate time

| period. lMonitoring with short sampling times has been praopcsced
as a proccdure to verify that exposure levels abcve ceiling .
limits arce not being experienced. However, this has been founo
to give erratic results in actual practice. If the plunit in-
volved has a. well designed fixed point area monitéring systoemn,
these job segments or arcas of potential high exposuvrce .will be
known, and the indivicdual will then be wearing suitable res-
piratory protection wherce neéded.

( . Pcersonnel monitoring will docuwent average ciposure if
it is c¢ ducted over an adequate sanple time. This should be
at least 4 hours and preferably longer so that a meaningful,
8 hour TWM can be determincd. However, perscmnel monitoring,
although uscful for an exposurc history, should be used only
as &n auxiliary mcthod of monitoring or one to checck on unusual
wor) dutics because such personnel moritoring provides no mcans

of warning employccs of immediate exposure levels. An analogy
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to personncl noﬁitdring for ecxposurec to vinyl chloride can
made to the film ba'ges worn by persons handling radioactiv.
materials. A film badge provides a historical TWA=ty12> measi. ™ -
ment and arca monitoring in such situations is conductad wit’
a radiaticn survey meter, either fixed or portable, capable o
determining current exposure levels to radioactivity.

Personnel monitoring systems should be designed so

as to measurc the cxposurce in the breathing zonro. In order

that such monitoring provides an accurate exposure history,

P

personnel monitoring devices should not be used or should bo
turned off wvhen the employce is wearing a respirator.

Personncl menitoris:g systems should bo qapa11c of
measuring vinyl chleride concentrations accurately, that is,
they should be capable of measuring the vinyl chloride co .tent
in the air with .n accuracy of approximately + 10% in the rance
of intercst.

Plants in which there is a potential for an crcrgency
should have an ongoing program using both fixed point and per-
sonnel monitoring. Personncel monitoring systers should be
uscd to validate tlie arca systomn perio&icallf for cach job
classification and to deternince the adequacy of the number and
location of the fixed points. In order to accomplish this and
to develop a high degree of confidence in the area monitoring

system, by use of personnel mohitoring of individual job

OLI 1963




classifications, should be conducted ac follows:

Mo less than monthly monitoring for thrce
consccutive months in which no exposure
above the limit is found; therealter
quarterly.

At any time vhen a level exceeding tho

liwit is found in a particulaxr job

clansification, the complete validation

process for that job classification should

be repcated.
In this connection, it should be restated that, in all casces,
the persornnel monitoring systeom should reflect the actual

. )

breaihing conditiors and not include the times when adegunte

respiratory protection is being wor:,

3. Patrol Svstomws

In locations or places wherce the prokebility of a major
relcase of vinyl chloride into the air is eithcer remote or
impossible, portable monitoring systoms ﬁay be cmployea in plac
of fixed point area monitoring. Such portable nonitoring sys-
tems can typically be employed, for example, where the only
vinyl chloridc présont is that containced in polymcvic products.
B. Reporting

Although each fixed point area monitoring system in a
vinyl chloridc or polyvinyl chloride plant will auvtomatically
providela record¢ of cxwnosure levels sample by sample, there is
no necessity for retention of sample by samplc printouts beycnd

6 months. Sumutaries of monitoring information should, however,

' be prepared and maintained for a minimum of twenty-five ycars.
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Such suwwnarics should be kert availabhlo Lo prcscnﬁ and former
enployees for tﬁeir roview. Sunnary o onrds mcré than one year
old should be revicwable by cnployecr . nd former employees dnly
upon a reasonable showing thar cxponv: o infermetion 1s being
.sought for medical purposes.

Observation of the rmonitoring cystem and access to the
'rosults should he available Lo an erpleyoee or to his designeted
representative at all reasonalle tires, ;

Mancdatory rcporting of "OXPOSLCCS"VtO tiiec regional OSIA
office should be reguired only in insizinces where an emergency
has occurred. Emcrgency situcsiicons should be defined in
accordance with the SPI recommznded delinition.

Employce notification of exposure beyond the permitted
limit and the corrective action becing taken or contewplated to
correct such exposure situations should be accomplished promptly
and in the most reasonable ménncr available. Emplovece notifica-

tion should not be reqguired@ to be in writing.

OLI 1965




APVPVUNTY D

§1910.93¢g Vinyl Chloridc

(f) Monitoring

(1) Every regulated arece chall be continually se-
guentially monitored for levels of vinyl chloride.:

(2) (1) Probes shall be sc located in every }egulatui
arca to provide a representative profile of the workplacce ativ

sphere.

(ii) The validity of the location of the prches-and

frequency of analysis of the samples obtaincd from cach probco
shall be assured bv conparison of the results obtained by thc
area monitoring systcm with those obtained by personncl monitov-
ing conducted at the same time for perioGs of at least four
hours, and preferably lonqjer. Afte. the validity of a new
continual scquential monitoring system has been established, it
shall be similerly re-valicated at intervals not excecding three
months.

(iii) The analytical instruments shall be ¢ cked and
re—~calibratced to assure proper functioc: ing at intervals not
excecding onc month. The analytical instruﬁonts must be cap-
able of measuring the vinyl chloride concentration in air at
concentrations in the range of 5 - 100 ppm with an accuracy

of + 10% of the measured value. TFor calibration and “refercce"
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purposes, a gas chrematograph caquipped with a flonme lentzatlic

detector shall be used, and certificé calibration gas mixturc:

shall be uscd as standards.

(iv) The monitoring eguipmcnt shall rroduce an
cffeetive alarm in the plant arca when the concentration ok
vinyl chlorice in that areca exceeds the limit set forth in

paragraph (b).
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