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1 have just received my copy of the minutes to the VCL meeting

The attendees numbered 4D-50 and represented
NIOSH (Mr. Charles McCammon), Honeywell Division of Process
Analyzers who sponsered the meeting, Monsanto, B.F. Goodrich,
Catalytic, Inc., Conoco, G.E., a report from Dow and others, I feel
that the meeting was profitable to us and based on what [ heard we are
quite advanced in our permanent sensor monitoring program compared
BFG has been active since about mid 1973, Our first
on~line, 10-point monitor was started March 7, 6 weeks after the first
phone call was made to locate the analyzer.

One general statement could express the monitoring program results
and ] believe this would include all the vinyl manufactures. It is this:
Companies were surprised at the high level of VCL that was present when

they first monitored, and surprised at how low the level dropped when

s

corrective steps were taken.

[

BFG actually showed the first chart
recording they made which had VCL in excess of 1,000 ppm. Later they
were able to reduce to less than 50 ppm.
- ’m - .

I am not going to write a complete letter of my notes since you will T~
Q find attached the minutes of the meeting plus other information that should

~be helpful to Spike,

Permanent Federal Law will be published.
from OSHA, NIOSH and EPA will a.ttend

A similar meeting is planned for June 13, prior to the time that the
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Trip Report - Page Two

Since the meeting I have talked with one of the Honeywell
representatives who is in charge of setting up the June 13th meeting
and indications are that the proposed zero VCL detectable 1limit will be
opposed and probably 5«25 ppm will be asked for., He also said OSHA
is preparing to propose limits for T.D.I. which would probably be
50 PPB with excursions not to exceed 200 ppm. He further stated that
there seems to be some people who are more immune to T.D.I. and
way and means to select these people are being considered. Possibly
VCL exposure might be mare harmful to some than to others.

In the minutes under BF G monitoring experience there is a
reference to 5-6 ppm of background measurement. In our PVC plant
here in Pensacola we have found 3-4 ppm of Methane and it remains
fairly constant. This could possibly explain BEFG's background level.
We also found the Methane in a certified VCL calibration cylinder that
we had purchased (we didn't ask for the Methane).

This next seminay should be very infiormative and I plan to tape
the entire meeting.

¥

«’ B.K. Driver

BKD:pr

attch,
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Honeywell

Mr, B, K. Driver

Air Products & Chemical, Inec.
P. O. Box h67

Pensacola, Fla. 32592

Dear My, Driver:

Please find enclosed for your information, the minutes of the
April 25, 1974 discussion on Vimyl Chloride Monitoring. The tape
recording equipment was not operating at the beginning of the dis-
cussion, so we have the notes from Jerry Scates as a fill-in.

The permanent propcsed Federal Register is out as of Friday, May 10,
1974. It requires monitoring for one part per million levels. I
agsume you will have 45 days to respond to this requirement.

We talked about ancther meeting to take place after the Register was
released, and prior to your having to respond. Honeéywell.will still

sponsor this meeting if you desire. FPlease let me know as soon as
possible so plans can be made.

Very truly yours, .~
‘/7? - s -
)Woer? 7t R e

Ralph Powell, Sales Manager
Process Analyzer (Center

RPisk

Enclosure

HONEYWELL INC.. 6625 McGREW, HOUBTON, TEXAS 77017, TELEPHONE 713/645-4911

- AP00034914




VINYL CHLORIDE MONITQRING DISCUSSION :

APRIL 25, 1974 AT HOUSTON, TEXAS

Introduction

Holland imtroduced the Honeywell paople attending with other participants
identifying themselves and company affilliations.

Powell discussed the purpose of the meeting and emphasized that maximum
benefit could best be obtained if all attendees were willing to participate.
The listed topics of discuasion were presented with resulting requests for
six additional topics to be -added.

OSHA Reguirements
MeCammon explained the role of NIOSH and OSHA arriving at standarda such as

the one relating to exposure to vinyl chloride. NIOSH makes recommendations

to OSHA which may or may not be followed. He stated that his particular area

of specialization was in gas and vapor sampling. It was emphasized that the
emergency temporary standerd (Federal Register of April 5, 1974) would be in
effect a maximum of & months, or that another standard would be out ne later
than Cctober 5, NIOSH has been and continues to work on the solid adsorption
method of sample collection. Th’e use of charcoal as the adsorbent has not been
recommended at present, but probably is the preferred material of those evaluated
to date. '

The acceptable method of taking grab samples is presently to use a 250 cc. glass
collecting tube with Teflon stopcocks, sampling for 15 minutes.

Monsanto commented they are presently using the glasa tube method but feel the
sample time should be reduced from 15 minutes to about 2 minutes due to the
changes in VCl concentration in the air over the longer time period.

Carbonized saran spheres were one of the recommended adsorption materials, but
were not considered practical from an avajlability and cost standpoint. NIGSH
is presently using coconut charcoal for adsorption studies. The break-through
point for 100 mg. of the charcoal is 3000 cc of air sample (0.135 gm. VCL).
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A migration effect of the adsorbed VCl within the charcosl tube was discussed.
Refrigerated storage prevents the migration. The problem of calibration was
discussed, with emphasis on the need to check the desorption of the VC1 from
the charcoal being used, A desorption co;éfficient must be included in the
calculation method. In desorbing the VGl from the charcoal into carbon di-
sulfide, or THF, better efficiency can be obtained by ccoling the CSp. The
efficiency can be increased from a 70 - 75% level to 90 - 95% by cooling to
dry ice tempersture.

NIOSH had received a request to check another method of sampling, but still
lean toward the charcoal tube method due to its being a usable method for OSHA
inspectors. The inspectors could perform the tube sampling and send the sealed
samples to Salt Lake City for analysis.

Cthers commented on using a variety of techniques for sampling. including charcoal
tubes, air bags, NDIR's and Century total hydrocarbon analyzers.

Summary of MCA Meeting in Philadelphis
Walston reported that most of the monitoring discussion emphasizecl personnel .

rather than area monitoring. It was questioned as to how personnel monitoring
accomplished the intent of the existing standard in regard to preventing em-
ployees from entering, or remalning in, concentrations over 50 ppm VC1,

McCammon commented that he, and others at NIOSH, felt thet area mOnitor:_Lng was
the more important but that OSHA doesn't always follow all of their recommen';a—
tions.

Monsanto ¢ommented that area monitoring was much more feasible in an enclosed
area such as PVC plants, but was a real problem in outside areas where fairly
high wind currents existed, such as VCL monomer plants.

McCammon commented that EPA has already been investigating the VOl concentration
in ambient air. and would undoubtedly increase that activity.

Walston reported on MCA testing being conducted at Blotest labs in Chicago.

Mice, rats and hamsters are being tested for exposure to various concentrations
of VCl. Mice exposed to 50 ppm VClL for 7 hours a day, 5 days a week for 3 months
had developed tumors. No tumors had been noted at that time in rats or hamsters
exposed in an identical manner.

Discussion Topics
Since personnel fromDow were unable to attend this meeting, they permitted a reading

of their procedure for air sampling, recovery of the VCL, and method of analysis.

- —— . ¢
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Antlcipated Regulation Requirerents

Holland read an Advance Copy of an OSHA paper entltled ‘'Sampiing for VCH", which
according to an uncfficial OSHA source, may be very simllar to the procedure
ulitimately Incorporated in the regulation, The OSHA procedure is as follows:

"Personne) breathing zone samples should be collected from employees. When
collected by the CSHO, a Model SP-1 Sipin Personnel Sampling Pump shall be used
to collect the sample on NIOSH approved charcoal tubes. The flow rate of the
pump shall be no more than 50 milliliters per minute, and the total sample size
approximately one liter and/or a sampling time of 20 minutes where a concentration
of approximately S0 parts per million is suspected. Where concentrations greater
than 50 ppm are 1ikely{for example, 100 parts); the sampling time should be 10
minutes,

All measurements should represent the time when exposures are more likely to be the
greatest, rather than random exposures throughout the work day. MNo more than
eight tubes per worker, per day, may be submitted for anaiysis. " One or two

tubes wil) suffice, if they represent maximum exposures. A sufficlent number

of area samples should also be collected to pinpeint high exposure areas for
Implementation of control measures.' ’

Holland interpreted the phrase "Né mere than eight tubes per worker, per.day, may
be submitted ...'" as ultimately requiring submission of samples to 0SHA's lab.In
Salt Lake. He also questioned whether the statement "A sufficient number of area
samples shall also be collected to pinpolnt high exposure areas.'” did or did not
Imply a requlirement for area monitoring. He also pointed out that the Sipin pump
was probably mentioned simply because It 1s the pump OSHA is presently using, .and
vias not intended to imply that the pump was thé only acceptable pump for this
procedure.

McCammon commented that the OSHA paper sounded more like a recommended sampling
procedure for OSHA Inspectors, rathar than something which would be Included in
the regulation. He also pointed out that although NIOSH has not recommended char—
coal tube sampling, it Is possible that OSHA may be considering thls technique.

McCammon noted that it is unlikely that the regulation will specify a particular
pump. The Sipin purp was develcped under a contract from HIOSH, and just happens
to be the one OSHA is currently using, Three other companies also have pumps

which meet NIOSH specifications for NIOSH/OSHA use: HSA; SKC, Inc. of Pittsburg;

——
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the performance of the unit In the range of 0-100 ppm was questionable. It Is
felt that the Instrument would be adequate for datecting ‘hot spots''.

As a result of these tests, BFG has genera?ly gone to the Century as its portable
survey instrument, It is ideal for monitoring levels around valves, flanges,
packing, etc., since its response [s almost [nstantaneous.

On the subject of permanent area monitoring, BFG considered three equipment types:
Infra-red, gas chromatograph, and total hydrocarbon analyzer.

In a '*poly" building wherae vinyl chloride is being used, about 95% of the vapors
will be vinyl chloride. Therefore, for ease of maintenarnce, the total hydro-
carbon analyzer was selected. A system was Installed !asé August, and the read-
out results have been somewhat surprising, It has become apparent that It Is
golng to take a speclial type of sampling system to get usable results.

The total hydrocarbon analyzer has a sensftivity of 1 ppm, full scale. Total
hydrocarbon was selected over the gas chromatograph due to the feeling at that
time that plant personnel )ackad the proficiency required for maintenance of the
gas chromatograph. The greater cost of the gas chromatograph was also a con-
sideration.

The Wilks Miran 1) infra-red analyzer was tried, and it was found to be less
stable than had been expected. In fact, at the BFG Louisville plant, where
mixed monomers are present, the vinyl chloride results were almost worthless.
Vinyl chloride discrimination is not good in applications where varicus other
components are presen;.

When the total hydrocarbom analyzer was flrst put Into operation analyzing a
single stream, readings were frequently in the area of 1000 ppm. The avarage .
person cannot smell vinyl chloride at concentrations of less than 4000 ppm,

Maintenance stiaps were initiated immediately to correct the leaks, and as a result,
present readings’ rarely exceed 50 ppm. The current time weighted average Is
about 15-20 ppm.

1t should be noted that these readings were taken in a PVC 'poly' plant where
mixed vapors are not present. The detectdr used was a hydrogen flame, and the
""backgrouna'' was suppressed so that the readings are based on the best available
clegan air vs, that in the "'poly" bullding.

When the total hydrocarbon analyzer was first put into use in August, a 200-foot
1/4-Inch stainless steel sample 1ine was used. At successive ranges of up to

- . . -

o
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1000 ppm, Inltlal analyses (at a sample rate of 1200 cc/minute) showed Instances

of vinyl chloride concentrations which exceeded each raspective full-scale range.

1t was found that vinyl chloride stratlftes: and moves through the air in waves.
With a fixed probe, these waves are detected by the total hydrocarbon analyzer,
thus producing occasional full scale excursions. Further experiments showed

that Installatlion of abost a 1000 cc surge tank just before the Instrument provides
sufficient mixing of good and bad afr to péoduce a reasonably good record.

It appears that stratification of vinyl chloride elimlnates grab sampling as a

»

workable monitoring technigue.

Soon after the Inltial total hydrocarbon analyses, BFG Instalied a six-stream
sampling system, using MSA end-of-tine filters and two L0-micron sintered steel

filters. Good flltering is essentlal In order to attain optimum results.

The present system includes a sIx-polnt/§E€%%ﬂe§W§%%h%ﬂ% six-stream sampling

system, with rotameters on each stream. Flow in the analyzer line Is maintained
by the analyzer pump, and flow In the other five iines is maintélned by a separate
pump in the sampling system. The sampling system pump is a Metal Bellows,

which pumps about 30,000 zc/minute.

Sample 1ines are 3/8=inch polyprohylene, which has been found to werk just as
well as stalnless steel. Polyethylene will not work dues to adsorption. Lines vary
in length from 125 to 200 feet, and could probably be longer if neceasary. ‘

8FG has approximately 150 people working on the vinyl chlioride problem; All
technicians are working on a seven-day week and all scientists are working on
a six=day week until the problem is solved.

BFG currently has 42 Centurys In use, 14 permanent systems In operation, and has
just ordered 42 pumps. In addition, a computer system for readout is planned to
handle the resultant load of data, As the system is now conflgured, a data read-
out s produced once every two minutes. Readout rates of less than one minute

are Impractical due to the fact that the system requires 30~40 seconds to stabilize
1A @ach point.

The system includes an automatic alarm feature which is activated if the vinyl
chloride level exceeds 50 ppm. When an alarm occurs, a man is sent to the respec-
tive area with a Century to pinpoint the leak.

At a recent BFG meeting, 1t was unofficlally announced that the maximum vinyl

AP00034919



chloride level In BFG facilities will be 25 ppm, and a time weighted average not

tc exceed 10 ppm. These are BFG Inter~company requirements, and are not necessarily
retated to OSHA requirements, At present, it is doubtful! that any ''poly'' plant

in the country can meest these requlremants,

The reason BFG is reducing peak lavels from 50 ppm to 25 ppm is because of the
tumors found 1n mice exposed to vinyl chloride for seven hours per day at SO ppm.

Salzer commented that the concept of personnel monitoring may not be as important
as some people think. The weakness of the technique is that a worker could be in
a LOO ppm area for one hour, and t{f he then moves into an area where there is no
vinyl chloride, his time weighted average for sight hours'will be 50 ppm. There-
fore, in order to comply wltﬁ the requirement that ''concentrations above 50 ppm
cannot be permitted to occur', some form of permanent monitoring system appears

to be necessary.

BFG has made smoke tests in their plants to determine air flow patterns., These
tests reveal scme surprisingly complex patterns. The pattern of, a smoke bomb held
at waist level is often entirely different from that of a bomb held at shoulder
level.

Again on the subject of personnel monitoring, !t appears that the portable Century
unlt may be usable for this purpose. The unit weighs 10 pounds, and includes a
smatl recorder which can provide & continuous record of exposure over a 10 minute
perliod. Thls would provide a much more detalled Indication of the 10-minute -
exposure than would a single accumulated sample.

BFG has not abandoned their Investigation of charccal sampling, hovever they have
hopes that the Century approach will prove to be feasible.

It should be mentioned that the Century unit now has a new feature, which consists
af a smal} Porapak chromatographic column which will separate vinyl from other
components. : .

Vinyl Chloride In Dried Resin

Another problem which must be considered Is that of unreacted vinyl chloride which
iz retalned in granular resin. BFG Is now considering ways to reduce current levels
of 10, 50, and 100 ppm down to 1-3 ppm. The implications of retained vinytl chloride
are that if a company is extruding water pipe, and If that pipe s being used for
drinking water, it |s concelvable that the claim may bs made that small amounts of

. ——
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vinyl are being tngested. 1t is unlikely that this type claim will occur, but it
Is possible, i
Tennecc commented that thelr research to date indlicates that removal of viayl from
rasins does not appear to be an Impossible task. Thelr findings thus far are only
tentative, but do show promise.

Total Hydrocarbon Analyzer vs. Gas Chromatograph

tnitial BFG considarations in selecting the‘total hydrocarbon analyzer were:

1. lack of sultably skilled maintenance personnel in their "'poiy"
plants for optimum malntenance of gas chromatographs; and

2. Lower cost of total hydrocarbon analyzer.

If the acceptable level of vinyl is lowered to ''very few parts'', no choice really
exists but to go to the gas chromatograph. Especially in view of the fact that
the total hydrocarbon analyzer msasures vinyl chloride, plus other components which

may be presant.

Cost of present BFG sample system !s about $3000., and cost of total hydrocarben
analyzer is about $2000. Neither of these is explosion proof.

It should be pointed cut that the:analyzer cell is not standard, but is specially
designed to withstand the corrosive effects of vinyl. In elther a total hydro-
carbon analyzer or a2 gas chromatograph, the FID cell should employ a monel or’
Teflon-coated aluminum bonnet. The corrosive effects of vinyl are more acute in
the total hydrocarbon analyzer due to the greater sample volumes used.

In the system BFG put Into operation in August, the FID cell has been checked
about once every 10 days, and has not failed to date. ' ’

BFG {s using a computer to complle tha data from Its six-polnt system. The computer
provides a time welghted elght hour average for each of the six locatlons being
measured. (t also provides an hourly average, and the high readings (past 50 ppm)
for each probe,

Iw a plant utilizing four or five analyzers, tha volume of data leaves littie option
but to Tnclude a computer for data compilation, The utlility of a computer instal-
Jation is further enhanced by the fact that the regulation may uiltimately require
data retention for up to flve years. With a computer in the loop, a bulk storage
medium such as magnetic tape can be readily utilized.
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Blood Tests

At BFG, every man working fn areas of possibile vinyl! chloride has had a blood
test. it Is a test which is Intended to déf&ct tiver damage. Medical opinions
vary as to its effectiveness. So far, there have been no negative comments from
workers about the requirement that they take the test.

The onty significant problem BFG has had with respect to the blood test Is that

50% of prospactive new employees fall the test. Other attendees reported similar
fallure rates in their experlence.

Controls Imposed on BFG employees before testing Included ''no aleohollic beverages
for 48 hours prior to test". and no breakfast that mornlng"

McCammon commented that from a toxlcologists viewpoint, it Is untikely that a
single-point blochemical tast Is a relisble means of determining the medical status
of an indlvidual. Due to the many variables which affect the test results, it
seems that a more realistic approach must necessarily lnclude the compllation of

a personal medical history on each Individual, including such quormatlon'as
"amount of alcohol normailly consumed'’. This Information, along with successive
test results, would produce a more meaningful collection of data on which to base

a conclusion as to that employee's vinyl exposure and its effects.

Some companies have experienced eﬁployee reluctance to taking the test, and cther
companies have receilved full cooperation. !t appears that the implementétlon pf
these tests is best received when preceeded by a good employee information effort.
Thls effort should include pointing out that the test{s) can also detect problems
other than viny) exposure, and that if such problems are detected the employee
will be so advised,

The recommended blocd test actually Includes tests of 12 separate blood characte-
ristles. Urinalysis, pulmonary test, and chest X-rays have also been suggested.

It should be pointed ocut that the blood test simply detects a possible liver mal-
function, which may or may not be the result of vinyl. There are, of course, many
other possible causes.

Differences Between Problems of Polymer Pltants and Momomer Plants

Shell is conducting eight hour average bag samplling in its monomer plant. Their
checks have shown that EDC is more of a problem than vinyt chloride. Vinyl is
present only In very small amounts, and Increases only when a vessel s opened.
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GLC analyses have shown a complete spectrum of componenents. Primaty emphasis
has been on identifying ''safe' and "hazardous'' areas, and in re-evaluating pro-

cedures accordingly. Fe

At BFG's Calvert moncmer plant, a gas chromatograph is being used to sample 10-12
points. Cycle tlme/ggegbga%nig-lé minutes, which loses a good deal of valuable
Information. This is a problem which must ultimately be resclved, but for the
present, major effort is being focused on the 'poly'" plant problems.

Conoco is monitoring their Lake Charles and Oklahoma City plants wlth the Century,
alr bags, and carbon tubes. At the Aberdeen plant they are using a portable
trailer which is equipped wi;h a four-stream total hydrocarbon analyzer. This
system is used to monftor levels around the plant on a routlne basis. They are
monitoring four points in 10 minutes, on a semi~continuous baslis. The objectlve

of this prcgram I's to determine the operating parameters for a permanent monitoring
system. So far, some of theier checks have shown the alr inside the buildlngs to
be batter than the air ocutside.

Safety Egquipment and Procedures

BFG lssues coveralls and a charcoal mask to each worker in an area of potentially
high vinyl, The mask Is worn around the neck continuously for use If an alarm is
sounded. When the elght-hour shift Is finished, each man from the "poly' area is
required to shower. Employees have voiced some complaints about having to wear
the mask around the neck contlinuously.

Tests run by 8FG on charceal masks showed that the charcoal element is exhausted
after about three liters of vinyl chloride at about 50 ppm. At this rate, maximum
effective !ife of one element is limited to about one hour. ThQreforc, BFG pro-
cedures call for a change of element after each 45 minutes of use when operating

in areas of 50 ppm or greater.

GE commented that the back-pack alr mask system weighs about 35 pounds, and each
bottle lasts about 30 minutes, iIn additlon, there Is a great deal of employee
resistance to any more than emergency use of the device. The unit is both heavy
and uncomfortable. As a result, it appears that good engineering controls,
rather than personal protective devices, are the only way to keep people working
on the job,

Rellef Devices ~ What to do with vented materials.

In Catalytlc's last continuous PVC project, the PVC reactor had a conventional
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relief system consisting of a rupture disc and a relief valve. Vented material
was disseminated into the atmosphere at about the Sth floor level. At that time
the stringent OSHA requirements were not (in effect.

In view of current knowledge, it |s apparent that some form of recovery system is

golng to be necessary,

Conaco commented that they have current plans for installation of flare and recovery
systems at their Lake Charles plant,

GE commented that in thelr plant, all rellef systems and bleed systems are routed
to a vent gas burner on the roof. This ls a water-submerged burner, which presum-
ably solves the problem of combustion of organtc materials, but leaves the procblem

of dlsposing of the resultant polluted water.

Svrnoposis of Conclusions from Preceeding Discusslons

. Area menitoring |s generally better than personnel monitoring.

2. A need exists for portable parsonnel monitoring equipment.

3. The regulaticn lImlit on vinyl will prebably be 50 ppm, and'may posslbly be

as low as 10-25 ppm. .

4, October 5, 1974 Is anticipated date for the regulation to go into effect.

5. A problem exists in correlating data from personnel monitoring with data from

area monitoring systems. ’

6. Two portable Instruments were mentianed, the Century and the Sipin.’

7. Infra-red was mentioned for permanent monitoring applications. Comments were

made as to Its questionable stabllity.

8, Portable gas chromatograph was mentioned with respect to its use for personnel
monitoring.

9. Total hydrocarbon analyzers were discussed for levels above 50 ppm, gas chrom-
atographs were discussed for levels below 50 ppm. Higher cost was mentioned as a

drawback to the.GC,

10. Recommended sampling systems menticoned were four-streams, six-streams, and 12-
streams. Ethy) has 12-stream Kiran |1 (1/R) on order, S5everal attendees commented
thelr experience with this unlt was less than satisfactory. Ethyl reported good
experfence with these units to date. ’

it appears that the nurber of samples collected should be equally divisible into
60 minutes, so that averaging becomes automatic when data is logged. For example,
10 strears produces a six-minute time averaging of the sample; 12 streams Is a

AP00034924



1
’
flve-minute sample; 15 streams is a four-minute sample, etec. Thus, the sample
system configuration might best ke a tradeﬁqff between averaging and speed of
analysls. B

Honeywel) commented that time involved with using the gas chromatograph is 30
seconds for vinyl chloride and 75-80 seconds for vinyl chlorlde and EDC.

11. Sample system costs can be reduced signiflcantly by using polypropylene

tubing rather than stainless steel. '

12, There Is a need for some means of bulk data storage. Suggestions [ncluded
computers, magnetic tape and microflim. Paper tape was alsc mentioned as a possible
medium For intermediate storage, followed by voice-line data transmissfon to a
central computer,

13. Surge tanks appear necessary to avoid problems of stratiflcation. The question
was ralsed as to whether OSHA will accept the results of sample systems which
Incorporate this type of "smoothing' feature.

ik, Most employees express no reluctance to taking the blood tésts, especially

if the benefits are pointed ocut in a good empioyee Information program.

15, Blood tests are non-~conclusive, with respect to vinyl exposure, due primarily
to the fact that the results merely indicate the status of liver function. Pre-
test controls of employee activities (eating, drinking, ete.) are necessary In

order to achleve meaningful results.

16, Potentlally dangerous components detected to date include viny! chlcrldu; EDC,
and vinylidene chloride. OSHA's 11st Includes about 400 components. At Dow-
Freeport plant, Dow 1s analyzing for 10~12 different chlorinate hydrocarbons. Dow
posts daily results for employee Information purposes. This Is made pos;tbln by
thelir use of a computer-based area monlitoring system. !
17. Equlpment mentioned Included a traller-mounted monitoring system, alarm
systems, protective clothing, charcoal alr masks, back~pack air systems, etc,

18, The "after~the-fact' nature of the personnel monitoring concept appears to
negate its use In preventing employees from entering hazardous areas.

19. Honeywell presented chromatographlc runs i(ndicating:

a. If specificlty of vinyl chlorlde Is desired, and a 90-second analysis
cycle Is acceptable, the only valve required is a sample valve, assuming
that no components '"heavier' than 1,2-Dichloroethane (EDC) - b.p. of
83.5°C - are present [n the alr sample.
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b. |f both specificity and rapld analysis cycles are desired, ‘the addition
of a backflush-to-vent valve allows analysis every L0 seconds, and is a
safeguard against components 'heavier" than EDC.

Based on subseguent tests, Honeywell stated that these analysis times can be
reduced to 75-80 seconds and 30 seconds, respectively. With the 90-second cycle,
960 analyses can be run in a 24-hour day. With the 40-second cycle, 2160 analyses
can be run In a 2i-hour day. !t was pointed out that the analysis can be pro-
grasmed to run at a less freguent rate, and if an excursion Is detected, the
frequency can be autcmatically fncreased to provide a better profile of critical

levels. ¢

The objective of the chromatographic runs was to demonstrate the feasibility of

making a very precise measurement within the limitations of a minute, if this
capabli lity becomes a requirement for area monitering,

Anticipated Future Actlon and Meeting Summary

Honeywell will act as a distributlon point for dlssemination of .the results of
this meeting, and of any subsequent Information provided by attendees. Haxlmum
follow-up information from each company wlil be necessary in order to make this
effort worthwhile. Any information of this type should be forwarded to Honeywel!
by about May 24. Honeywel) wil} ﬁlan to distribute any resultant Input to all
attendees on or about June ). In the interim, any Information of an urgent nature
will be sent out in bulletin form. The objective of this effort is Informatlon-
sharing between all concerned parties.

It was agreed that additional meetings of this type be held on a regular basis

until the Immediate urgency of the vinyl problem is resolved. NcCammon»(NlOSH)
suggested that NIOSH, OSHA, and EPA be represented at future meetings. )

Manno {Honeywell)} suggested that the meetings might be most effective if kept at
a workable slze, rather than issuing a blanket Invitation to all agencles concerned,

Hanno also suggested that it might be prudent to advise OSHA at this time, of the
deficlences of personnel monltoring which were noted at this meeting. [t appears
that the only effective long-range solution to the problem lies in utilizing high
qualiey, weltl calibrated permanent area monlitoring systems, with personnel
monltoring used on a supplemental basis for special cases.

Personnel nentioned a3s being involved with various aspects of the viny! problem were:
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Dr. Don Lassiter; Washington, 0.C.; Phone 202-961-3878; Department of Labor

representative working with OSHA In writing standards and in getting them in

print.
Thomas Curry; Houston, Texas; Director of 0SHA-Houston office.

gruce Simpson; Houston, Texas: Assigned by Curry to handle OSHA Ttaison with
Houston ares companies.

Charles McCammon, Mr., Crable, Or. Alex Teass, Dr, George Carson, Dr. Harris;
NIOSH-Cincinattl, Ohio:

Mr, Crable is Administrator of the Physical and Chemical Analysis Branch in the
Division of Laboratorles and - Criteria Development. Hls group is responsible for
development of analytlcal methodology. Or. Teass, who works for Mr. Crable, is
more directly involved with the day-to-day operations of the group.

Mr. McCammon is involved with generation of standards pertaining to sampling. He
s responsible to Dr. Carson, whose particular area of speclalization is 'parti-
culate sampling''. Dr, Carson is not currently involved dIrectlQ'wIth the vinyl
problem.

Dr. Harris is Director of the Division of Laboratories and Criteria Development.
The division makes recommendations to OSHA, which 0SHA may or may not choose to
follow. All final regulation requirements are determined exclusively by OSHA.

Bob Stevens, Andy 0'Keefe; Contacts at the Environmental Protection Agency;

Research Triangle, N. C.
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Table of Sorbents for Contdmmanta Listed in ACGIH
1979 Threshold Limit Values v

American Indwirial Hygienc Association and the Amcrican Conference of Governmcnul
Industrial Hyglenlsts Joint Commitiee on Respiraion *

Intreductery Statamant

HE AIHA-ACGIH RESPIRATOR

COMMITTEE has prepared this table
of sorbents for airborne contaminants in re-
sponte 10 questians from users of respirators.
There is an apparent mystery abeut what is
in a gas mask or chemical cartridge respirator
that magically purifies the inspired air. There-
iore, the primary purpose of this table is to
serve as an cducational aid to respirator users
by eliminating soie of the mystery about res-
piratary protection. The table may also be
used in the laboratory 10 aid in sclec(ing sor-
bents (or gases and vapors.

This printing updates the first list of sor-
bents that appears on pages 56 to 58 in Res-
pirvatary Protective Deviecs Manual, published
ov AIHA-ACGIH in 1963. The manual lists
wases and vapors for which ACGIH assigned
TLV values in 1961, This new tabie includes
all contaminants in the 1970 TLV fist. As
cruphasized in the Manuai, the actual capac-
ity of a sorbent for any specific contaminant
is dependent upon many factors. Any list of
sorbents must there{ore be interpreted only as
a guide. Users should refer to respirator man-
ufacturers for information on specific respis
rators for specific contaminants.

Sorbent Code

1. Activated carbon

2. Soda lime

3. Combinatien of activated carbon and so-
da liine

4. Silica gel

5. liopecalite (with drier)

[mpregnated carbon; example, carbon

treated with netalic salt to absorb ame
monia

L e P T

7. Special sorbent (ma.nufacturen proprie-
tary mix)
8. Filter, for highly toxic dum

9, Filter, for toxic dusts

Notas:

(1) \Where two or inore sorbent code nunie
bers are listed after a substance, the sor.
bents are in decreasing order of prefers
ence. Where a plus (+) sign is used,
both are required.

Very strong oxidizing substances in low
concentrations may be sorbed by acti-
vated or impregnated carbon; however,
carbon should not be used because of a
possible explosion hazard with these
combinations, For respiratory protec-
tion against very strong oxidizers, a seif-
contained breathing apparatus should

(2)

be used.

List of Contaminanis with Sorbent Code
Substance Sorbent
Abate 9
Acctaldehyde (0@
Acetic acid 2
Acetic anhydride 3.2
Acctone G)
Acctonitrile — 30
Acctylene dichloride, see 1 2-

Diclaroethylene T q
Acetylene tetrabromide (_l’
Acrolein (1
Acrylamide - Skin d
Acrylonitrile — Skin kY
Aldrin - Skin 8+1
Allyl alcohol - Skin t
Allyl chioride 1,3
Allyl glycidyl ether (AGE) ;

Allyl propyl disulfide
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.. Sorbent ’

2-Aininoctianol, sce Ethmollmme o
2-Aminopyridine

Amimonia

Anmmoniuin sulfamate (Ammate)
n-Amyi acctate

- sec-Amyl acetate S
Aniline = Skin ol

Substance Substanee . o
C'nrbon black
’ 17 Carbon dioxide -S e
'| 7,6,4- Carbon disulfide - §kin’
* 9 .- Carbon meonaxide L
1,. Carbon tetrachloride - 8kin ,:!"/
1 Chlordane - Skin .' -
1,7 .- Chlorinated camphene - Skin ;%
. Anisidine (o pisomers) = Skin 9+1 Chlorinated dlphcnyLGch Lo
Aniimony & compounds (as Sb) T 9 . Chlorine
ANTU (Alpha naphthyl thiouzea) - "', 8++1 i Chlorine dioxide
Arsenic & compounds (as Al) ", 649 Chlorine trifluorida.
Arsine Lo 6,7  Chloroacetaldehyda
. Azinphos-methyl — Skin 9+1."" Chioracetophenone (phenacylchlonde} 1 ..
Darium (solubie compounds) .’ 9+5 " .Chlorobenzene (monochlorobenzene).
Benzene (benrol) = Skin 1 ¥ O-Chlorobenzylidene malonaniurile

v D

. .

Denzidine — Skin L Y CI‘IOC}?\{) N . ’ 3,: )
B lino ‘ + Chiorobrenomethane AR
. ﬁ;;,g;?q;,;m::i: e Qum:).ne " g1+ 2-Chloro-1,3-butadiene, see Chloroprene = . '~
Beazyl chioride '_“ . -1'3',. Chlorodiphenyl (42% chlorine) = Skin 13 . .- o
nc{y‘"uu) ) 3 chIOrOdlphCn)‘l (54% chlorine) - Skin 1,3. s '_
Biphienyi, sce Dlphenyl . s ) ' 1-Chlore-2,3-epoxypropane, see .
Horon oxide ,.*:"" o ! g ." Epichlorshydrin '

. 2-Chioroethanol, see Ethylene chlorohydnn

B d
oran ribromido . Chloracthylene, see Vinyl chloride .

Boron Trifluoride

Dromine -~ g Chloroform {trichloromethane} 1
“romine peatafluoride 2,7 - . 1«Chlore-1-nitcopropana 1
omofosm = Skin 1. Chloropicrin 1
sutadiene {1,3-butadiene) v Chlcg’:prene (Z-Chlom-l 3-butadiene) .

- Skin

Butanethi L e
utancthiol, see Butyl mercaptan - Chromic acid and chromatex (as CrO,) 82

2-Butanone 1

2-Butoxy ethanol (Butyl celiosolve) = Skin .y  Chromium, solubls chrontic of chromoul
‘Butyl acetate {n-Butyl aceuu) 1; salts as Gr :
n-Butyl acetate - Qe T Metal & insol. salts
see-Butyl acctare ) AP Jorat 'y Coal tar pitch volatiles (benzene soluble
tert-Butyl acetats : A 1 {raction) anthracene, I}n.P, phenamhrcnel,
Butyl alcokiol L aeridine, ehrysene, pyridine) 91
sea-Butyl aicohol 1° Cobalt, metal fume & dusc . . S 8
tert-Butyl aienhol 1. Copper fume ; T R 8
Butylamine - Skin ‘ 7 ,6,4 Dusts and mists 9
tert-Butyl chromate (as CrO,) w Skin '8 Cotton dust (raw) L 9*?
n-Buty) glycidyl ether (BGE) 1 Crag horbicide Lo
Butyl mercaptan . . Cresol (all isomers) - Skin I I
Jetert-Butyilelucne 1 g“:::::ldeégae : ," ceo T : )
g'\dmmm {metal dust and s'oluble.um) 5,6 ° C‘;amda ‘(as ONY -Skm o - ” 942

atinium oxide fume . ' ‘Cyanogen - , . RTINS 3
Calciun arsenate : . Cycloh :-' e e

+ Caicium exide L e yelonexane U A PR S
Camphor ¢ . % i 8l Cyclohexanol '+ o :
R .0 @41 .Cyclohexanone .- =~ . ¢

Carbaryl (Sevin) .

9.

.

PITeambL § s A L e -
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Substance Sorbent
Cyclohexene 1
Cyclopentadiene 1

24-D S+1
DDT - Skin g+1

DDVP - Skin 9+1

Decarborane ~ Skin 9+7
Demecton = Skin 8+1

Diaccton alcohol (4-methyl<2-pentanone) 1
1,2-Diaminocthane (Diazomethane), see

Ethylenediamine
Diborane 7
! 2-Dxbromocthnne (ethylc

dibromide).— 1
Dibutyl phosphate 8+1
Dibutylphthatate 1
Dichloroacctylene 3,7
¢-Dichlorobenzene H
p-Dichlorobenzene !
Dichlorodilluoromethane 1
1,3.Dichloro-3-dimethyl hydantoin .3
1,1-Diclhilorocthane 1
[,2-Dichloroethane 1
1-2-Dichloroethylene 1
Dichloroethyl ether — Skin i
Dichlaoromethane, sce Methylene chloride
Dichloromonofluoromethane 1
1,1-Nichloro-1-nitrocthane 3
1,2-Dichloropropane, sece Propylenedich-

loride
Dichlorotetrafiuoroethane 1

* Dieldrin - Skin 941

Dicthylamtne . 7,64
Diethylamine ‘ethanol - Skin 7
Dicthylene triamine — Skin 7,6,4
Dicthylether, see Ethyl ether
Diflurodibroniomethane 1
Diglycidy) ether (DGE) 1
Dihydroxybenzene, see Hydroquinone
LYiisobutyl ketone 1
Diisoprapylamine — Skin 76,4
Diphenyl amine 947
Dimethasyvinethane, sec Methylal
Dimethyl acetamide = Skin 1
Dimethylamine 7.6,4

imedhybuninobenzene, see NXylidene
Dimethvlaniline {N-dimcihylaniline) -~ Skin 7
Dimethvlbenzene, sce Xylene 1
Dimethyl-i,2-dibremo-2, 2-dichioroethyl

phospliate, {Dibrom) 941

! June, 1971
Substance Serbent
Dimcthylformainide ~ Skin 1-

2,6-Dimethylheptanonc, see Diisobutyl
ketone

|,1-Dimethylhydrazine = Skin 7,6,4
Dimethylphthalate 1
Dimethylsulfate ~ Skin 1,3
Dinitrobenzene (all isomers) ~ Skm 948
Dinitro-o-cresol - Skin 9+3
Dinitrotojuene = Skin 8+3
Dioxane (diethylene dioxide) — Skm 1
Diphenyl 1
Diphenyl amine 9+1,7

Diphenylmethane diisocyanate, sce methylene
bisphenyl isocyanate (MDI})

Dipropylene glvcol methylether — Skin 1
Di-sec-octyl phthalate (Di-2-
ethylthexyiphthalate) 1+8,9
Endosulfan (Thiodan®) 8+1
Endrin — 3kin 8+1
Epichlorohydrin - Skin 1
EPN - Skin 941

1,2-Expoxypropane, sce Propylene.oxide

2,3-Epoxy-1-propanol, sve Glycidol

Ethanethiol, see Ethylimercaptan

Ethanalamine 7,64

2-Ethoxycthanol — Skin 1

2-Ethoxyethylacetate {Cellosolve acetate}
— Skin

Ethyl acetate

Ethyl acrylate - 8kin

Ethyl aleohal {Ethanol)

Ethylamine

Ethyl sec-amy! ketone (5-methyl-3-
heptanone)

Ethy! benzene

Ethyl bromide

Ethyl buty] ketone (S-Hcptannne)

Ethyl chloride

Ethyl ether

Ethyl formate

Ethyl mercaptan

Ethyl silicate

Ethvlene chlorohydrin ~ Skin

Ethylenediamine f

Ethylene dibramide, sce 1,2-Dibromoethane

Ethylene dichloride, see !,2-Dichloroethane

Ethylene glycol dinitrate and/or
Nitroglycerin - Skin

~J o~
o
et ben vt s s

o
Y

oy e e

AP00034930




American Industrial Hygiene Association ja&(fza!

Subsiance Sorbent

Ethylene glycol monomethylether acetate,
see Methyl cellosolve acetate

Ethylens imine - Skin . 764
Ethylene oxide J
Ethylidine chloride, see 1,1-Dichloresthane
N-Ethy!lmorpholine = Skin , 1
Ferbamn 9+3
Ferrovanadium dust ]
Fluoride {as F) --* §+3
Fluorine
Fluorotrichloromethane
Formaldehyde

Forinic acid

Furfural - Skin

Furfuryl aicohol

Gasoline

Glycidel (2,3-Epoxy-i-propancl)
Glycol monoethylether, see 2-Ethoxyethanol
Guthion, see Azinphosmethyl

o2

[ S S XY

Hafniumm 9
Heptachlor— Skin 9
Heptane (n-heptane) 1
Hexachloroethane — Skin |
Hexachloronapthalene = Skin 941
Hexane {nchexane) 1
2-Hexanone 1
Hcxone 1
rec-Hexyl acetate 1
Hydrazine - Skin 7,64
Hydrogen bromide 2,349
Hydrogen chiloride 2,3+9
Hydrogen cyanide - Skin 2,7
Hydrogen fluoride - 2,3,7
Hydrogen peroxide, 80% 2,7
Hydrogen selenide 6
Hydrogen sulfide 3,6
Hydrequinone . S+41
Inclene : 1
Indivin and compounds, as In B
lodine N 9+1
Tron oxide fume ‘ : 9
Iron salts, soluble, as Fe 9
Isoamyl acetate - 1
Isoamyl alcohol 1
Isobutyl acetate 1
Isobutyl aleohal 1
- Isophorone 1
Isopropyl accrate 1
Isopropyl aleohol 1
Isopropylamine 7,64
/

’ 407

Substance Sorbent
Isopropylether i1
Isopropyl glycidyl ether (IGE) 1
Ketene 1
Lead 8
Lead arscnate 8
Lindane — Skin .9
Lithium hydride 8
L. P. G, (Liquified petrolemn gas) 1
Magaesiuin oxide fume ) 9
Malathion — Skin 9+41-
Malcic anhydride . 943
Manganese 9
Mercury — Skin 6,7

Mercury (organic compounds) — Skin 8++6,7
Mesityl oxide . : 1
Methancthiol, see Methyl mercaptan
Methoxychlor 91
2-Methioxyethanol, see Methyl cellosolve
Methyl acetate

Methyl acetylene (propyne)

. Methyl acetylene-propadiene mixture

(MAPP) 1
Methyl acrylate - Skin i
Methylal (dimethoxymicthane) 1
Methyl alcohol (methanol) 1
Methylamine © 7,64
Methyl amy) aleohol, see Methyl isobutyl

carbinol
Methyl isoamyl ketone 1
Methyl n-amyl ketone (2-Heptanene) 1

" Methiyl bromide - Skin o1

Methy! buty! ketone, sec 2-Hexanone
Methyl cellosolve — Skin .

- Methyl celiosolve acetate — Skin

1
1
Meihyl chloride 1
Methyl chloroform |
Mecthyleyelohexane §
Methylcyclohexanol i
o-Methylcyelohexanone — Skin 1

. Methyl ethyl ketone {MEK),

sce 2-Dutanone

Methyl formate 1.

Metliyl iodide — 8kin 1
Methyl isobuty! carhinol ~ Skin 1
Methyl isobutyl ketone, see Hexone

Methyl isacyanate — Skin 1
Metliyl mercaptan 1
Methyl methacrylate 1
Methyl propyl ketone, see 2-Pentanone

e —ap o

B T .

——— e e 1n
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Substance Sorbent
Atethy] silicate 1
Meihsl styrence 1
Methylene bisphenyl isocyanate {(MDI) 8+1
Methyiene chloride (Dichloromethene} i
Molyhdenum (soluble ¢compounds)
(intaluble compounds) 9
Monmmethyl aniline — Skin 1,7
Monomethyl hydrazine » Skin 7,64
Mo photine ~ Skin 1
Naphtha {coal tar) 1
Naphtihalene 1
fA-Naphthylamineg 7,64
Nirkel carhonyl 345
Nirkel, el and soluble compounds 9
Nieotine - Skin ' ’ L
Nitrie acid 23
Nitric oxide 3
-Niroaniline = Skin 1
Nit;obenrene = Skin i
S-Niwro-chiorobenzene — Skin ]
Nitrorthane -1
Nitropena dioxide 2,7
Nitowen rifluoride 2,7
Nitroziveeria — Skin 1
Nitresucthane 1
1 -Nitrapropane 1
2.Nirapropane 1

NeNitrosodiscthylamine (Dimethyls

nitresommine} = Skin 7164
Nitratoiuene ~ Skin 1
Nitratrichloromethane, see Chloropicrin
Octachloronapbthalene — Skin 1
Oxtane 1
Gil inist (mineral) 9+1
Osming tetroxide 8
hxudive acid 9+3
Oxygen difluoride 3,6
Orane 7
Puaraqguat - Ssin 9+7
Miratinion - 8Skin 8+1

'entaborane 7.1

Pentacihiornnaphthalene - Skin 91
seatachlorophenal = Skin 9+1
Peniane 1
2-Pentanone . i

Prichioracthylene . i i
Perchloronethyl iereaptan ]
- Peachloryl fluoride 2,7
Petroivum distillates (Naphtha} 1

{ June, 1971
Substance | Sorbent
Pheno! — 8kin 1
p-Phenylenediamine - Skin 7
Phenylcther {vapor) i
Phenylether-biphenyl mixture (vapor) 1
Phenyleshylene, see Styrene
Phenyl glycidyl ether (PGE) 1
Phenylhydrazine — Skin 7,64
Phosdrin (Mevinphos) ~ Skin, 8+1
Phosgene {Carbonyl chloride) 8,6
Phosphine 6
Phosphoric acid 9+1
Phosphorus (yellow) ‘8+2
Phosphorus pentachloride 943
Phosphorus pentasufide 943
Phosphorus trichloride 943
Phthalic anhydride 3
Pieric acid - Skin 83 -
Pival {2-Pivalyl-1,3.indandione) 8
Platinum (soluble salts} 8
Polytetrafiuoroctnylene decomposition
products 8+3
Propane -
f-Propiolactone 1
Propargyl alcchol = Skin 1
n-Propyl acctate i
Propyl alcohol 1
n+Propyl nitrate 1,7
Propylene dichloride 1
Propylcne imine ~ Skin ]
Prapylene oxide 1
Propyne, see Methylacetylene
Pyrethrum 9
Pyridine 1
Quinone 1
RIDX - Skin )
Rhodium, metal fume and dusts, 8
Soluble salts 8
Ronnel 941
Rofenane (commercial) - 941
Selenium conipaunds (as Se) 8
Sclenium hexafluoride 3
Silver, mictal and soluble compounds 8
Sodium fluroacetate (1080) — Skin 8
Sodium hydraxide . 9
Stibine 6
Sioddard solvent |
Strychnine 8 .
Styrene monomer (Phenylethylenc) i
Sullur dioxide 2
-
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Tetrachlorocthylenc, see Perchloroethylene
Tetrachloromethane, sce Carbon tetrachloride

Tetrachloronaphthalene ~ Skin 9+i
Teiracthyl lead {as Pb) - Skin 841
Tetrahydrofuran "1
Tetramcthyl iead (TML) {as Pb) .

— Skin 841
Teiramethyl succinonitrile — Skin 1
Tetranitromethane 3
Teuwyl (2,4,6-Trinitrophenyl.

methylnitramine) = Skin 9+3
Thallim (soluble compounds) — Skin 8
Thiram ' 9+1
Tin (inorganic compounds, except

Satl, and $a0,) 9
Tin {organic enipds) 8+1
Titanium dioxide 9
T'elucne {toluol) 1
Toluecne-2 4-diisocyanate (TDI) 9+1
o-Toluidine - Skin 1

Toxaphene, see Chlorinated camphene

-« American Industrial Hygiene Asieciation Journal 409
Substanec Sorbent S:Ib-stl.ncc Sorbent
Sulfur hexafluoride : 3 Tribuyl phosphate 943
Sulfuric acid ’ 2 1,1,1-Trichloroethane, scc Methyl chloroform
Sulfur monochloride 943 1,1,2-Trichloroethane —~ Skin 1
Sulfur pentafiuoride 3 Trichloroethyiene 1
Sulfuryl fluoride =73 Trichloromcthane, sce Chloroform
Systox, sce Demeton Trichloronaphthalenc ~ Skin 9+1
2,4,5-T ' g~ 1,2,3-Trichloropropane . 1
Tantalumn . 9 l,l,2-'I'richioro-l.2.2-lriﬂuoroclhlnu 1}
TEDP - &kin 8+1 Triethylamine ’ 764
‘Teflon decomposition preducts a+3 Triflucromonobromomethane ) 1
Telluriun 8 Trimethyl benzene 1
Telluriurn hexafluoride 8 2,4,6-Trinitrophenal, see picric acid
‘TEPP - Skin -8  2,4,6-Trinitrophenylmethyinitramine,
Terphenyls 1 see Tetryl .
11,1 'Q-Tcu'ach}om_z 'ﬂ.diﬂuomethane i Trinitrotoluene — Skin 91
1,1,2,2-Tetrachloro-1,2-diflucroethane 1 Triorthocresyl phosphate 843
1,1,2,2-Tetrachlorosthane ~ Skin 1 Triphenyl phosphate §+3

Tungsten & compounds, as W Soluble 9
Insecluble g

Turpentine 1

Uranium (natural) soluble & insoluble
compounds as U

Vanadiumy {V,O, dust)
(V,0, fume)

Vinyl benzene, see Styrene

Vinyl chloride

Vinylcyanide, see Acrylonitrile

Vinyl toluenc

o & o

—

Warfarin

Kylene (Xylol)

Xylidine = Skin

Yttrium

Zinc chloride fume

Zinc oxide funie

Zirconiuin compounds (as Zr)

Received February 15, 1971
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A Convenient Optimized Method for the Analysis of
Selected Solvent Vapors in the Industrial Atmosphere

LOWELL D. WHITE..DAVID G. TAYLOR, PATRICIA A. MAUER, and
RICHARD E. KUPEL

(l. 5. Departrnent of Health. Education, and Wellars, Consumer Prolection and Enviranmental
ealth Service, Environmental Control ddministration, Bureau of Jccupational

Safety and Health, 1014 Broedway, Cincinnati, Ohia 45202

& Indusirial hygienists bave generally 1ampled for industrial sahs ent vapars either by

taking grab sampics or by measuring the concentrations with bulky rquipnient
such ay the Davis halide meter. A convenient method is described far the determina.
tion of solvent vapors in atmospheric samples, A giass tube pached wirth activated
charcoal ic used to take an integrated sample. A standard volwne of 10 liters is
sampled. and the tube {8 capped and remrned to the labwratory for analysis. The
activated charcosl s desorbed with carbon disulfide, and an aliyuot is intraduced into
a gas chromatograph equipped with a Rame donization deteetar. Dptivim epenting
canditions have been zazblished on the gas chromatoeraph lor tlee separation and
analysis of selected solvent vapaors of occupational health interest. Iaia are prestnted
on both the adsorption and the desorption efficiencies of selected snlvent vapars de-
termined by this method. The yolvents were bensene, n-huiyl acetate. 2-bulanune,
catbon tetrachloride, chlorofoem, pe-dioxanc, ethanol, cthsd cther, {so-octase, per-
chlorocthylene, pyridine, toluene, trichlorosthylene, and x.iene.

introduction able solvent % and subsequent analyses o

NALYSIS OF SOLVENT VAPORS in ‘e resulling saples by gas chramatnaraphic
the industrial atmosphere for the deter- procedures.t 1510 As predicted by Rusking? m
mination of worker expesure levels has been a 1938, th was clnemasogiafh s proven to be
difficult problem for industrial hygiene chem- a "a.l"a!"_h‘ ‘_ : m. a 1:_:'_.5::..::'_n{.’lur "m.‘_lig
ists.) In evaluating occupational hazards®* qualitative Sttt M A
industrial hygienists have generally sampicd me'nsurcmr'f!.'i. )
for solvent vapors by taking grab samples or Chr nuctieed of 7o A
by measuring the concentrations with bulky ihditated that aderjition of GLAtie Vg
equipment such as the Davis halide meter. could be accomplishid by using activated
The collection and concentralion of atmos- charcoal with f!"*f'-rm-.on hv.cm: "'r\.'J'su!!"[c'
pheric samples for analysis have been the niost halds greas prawise tor ‘am.}h"mfu" i e dects
troublesame aspects in the assessment of sol- =5 279 desa:b..g organic soivent vapurs.

vent vapor hazards. Several specialized col- Liquid desorption is arfeantageains, since mul-
lection-concentration techniques have been

tiple analyses of the same sample are posnible,
. T ion vtficiene activated charcoal
reported. The usual methods involve absarp- he collection vtficiency of act arco
tion in solvents*** or adsorption on coated

is not affected by variations in iwative hu-
or noncoated solid adsorbents”'' with de- nidity, since water is easily displaced by or-
t
sorption in the laboratory by heat'4° or a suit-

12

sn aid Gy which

ganic vapors.*'" Varations in the mesh sizey
and types of charcoal (assuming adeguate
charcoal section length) apyarently exhibit na
significant difference in the coilection and de-

.. . e e 8 B Vieainh Tenio ™ sorption efficiencics.!®1* A sunvling systen
. i
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having a pump capable of drawing a mea-
surable - ount of air through a charcoat tube
is nece. ;. The charcoal tubes are easy to
make, seal, handle, transport, and store. Op-
timum operating parameters on the gas
chromatograph have normally been estab.
lished for each compound te be determ.
incd.ﬂ.lzﬁl‘

Experimentation eonducted in thit labora-
tory during the past scveral years indicates
that a soivent vapor is rarely found by itself
in the industrial atmosphere. Therefore, an
analysis is desired that requires a minimum
of time and effort to simultancously separate
and quantitatively measure all the compounds
in a solvent vapor mixture. Optimum operat-
ing conditions on the gas chromatagraph for
the separation and analysis of fourteen select.
ed solvent vapors of occupational health inter-
est are presented. Data are given on hoth the
adsarptien and desorption efficiencies of these
componnds, singly and in matrix, as deter-
mincd by the samnpling procedure of Otterson
and Guy.!* For purposes of this paper, the
word matrix will be used to include the total
solution environment,

Experimental Apparatus and Reagents

Perkin-Elmrr Motel 900 gas chromato-
graph equipped with dual flame ioniza-
tion detectors.

Datex DIR-1 digital integrater (not re-
quired),

Honeywell Electronik 194 dual-pen strip
chart recorder.

Clolminn {20 ft 34 % in) with 109 FFAP
stationary phasc on B0/100-tnesh acid-
washed DMCS Chrotnosorb W aolid sup-
port.

Bureau of Mines Grade A helium.

Prepurified hydrogen,

Filtered compressed air.

Pyrex glass tubine. 6 mun O 4 nua LD,

L Activated charcoal. 20/40 mesh.

o Spectrograde. spectroquality, and reagent.
- urade solvents,

(rlass-stoppered ntcrocentrifuge tubes
tHarmilton svringes, 19, 25, and 100 5l

Test chamber, 3340 liters, with 3540-ipm

Rush system.

Nominal t-ipm stainless-steel liudting or-
ifices.

Ho

m e e
e

Five-port, valved manifold.

Ga~* vacuum pump.

As.  ated laboratory hardware and sup-
plies.

Preparation of Standard Curves

The [ollowing equation'* relates the parts
per million by volume to the number of mil-
ligrams of compound present in that volume
of air at 25°C,

Parts per miilion =
24,450 X milligrams per liter

mnolecular weight

Because a standard air sample volume of 10
liters is 1o be taken, the amount of compound
(in milligrams) neécessary to make standards
at values of pne-half the current TLV, the
TLV, twice the TLV, 20, 40, 60. 80, 100, and
200 ppm concentration are calculated by this
formula for each solvent. The solvents were
benzene, n-butyl acetate, 2-butanone, carbon
tetrachloride, chloroform, p-dioxane, ethasnol,
ethyl ether, isooctane, perchlorcethylene, py-
ridine, toluene. trichioroethvlene, and xylene.
A nicroliter syringe s used to inject the cal.
culated amount of solvent into exactly | ml
uf carban disulfide in a glass-stoppered vol-
umetric flask. Ten tiines the calculated
amount may he injected into 10 ml of carbon
disulfide to miinimize the error due to the
volatility of the carbon disulfide. Caution:
Carbon disulfide is toxic and should be
handled in o hood. The standard solutions
should be stored in a refrigerator: they are
useful for 2 days only. Any standard contain-
ing ethanol should be utilized soon afier prep-
aration, owing to the rapid loss of ethanol
from the solution.

A Depl aliquot is withdrawn from the flask
with a icroliter syringe and introduced into
the wgas chromatagraph. To eliminate dif-
ficultivs arising fromm blowback or distillation
within the needle of the injection syringe, the
solvent flush  injection technique s em-
ploved.** The syringe is first flushed with
solvent several times to wet the barrel and
pluner: Thive nticroliters of solvent is drawn
inte the wninee 1o inereace the accuracy and
wpnodaeibiliy of the injreted sample volume.
The acedle is teinos ed o the solvent, and
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CHROMATOGRAM
Ficuze 1. Chromatngram (N te 10 minntes, pragrammed from 00
0°Cy

the plunger is pulled back about 0.5 ui to
separate the solvent flush from the sample
with a pocket of air. The needle is 1hen im-
mersed in the sainple, and the 3.l aliquet
is withdrawn, taking into considcration the
volume of the needie, since the sample in the
acedle will be completcly injected. After the
needle is removed from the sample and prior
tn injection, the plunger is pulled back
minimize evaporation of the tamiple fromn the
tipy of the needle.

The standard curves are established for
these [ourieen compounds by using the sune
aperating conditions on the gas chromat-
ograpl as are used for the unknown samples.
Clurves are established with a strip chart re-
corder by plotting roncentration versus av-
erage prak arca. Prak arca is deterinined by
multiplving the height of the prak by the

width at half-height. Triplicate injections are
made, and the average penk area is calcu-
Lied. Whea an electronic digital integrator
is cmploved, concentration is plotted against
the average number of counts. Figure | is a
tepresentative chromatogram of a 100-ppm
wandard that contains all fourteen solvents
and hat been programmed from 1002 to
LHO7CL Table 1 lists the retention data {when
programmed from 1007 10 140°CY and boil-
ing points for the fourteen compounds.
Experimental Procedure
Sampling Tube Preparatian

Fire.palished straight glass tubes 6 inches
long, 4 mm 1.D., were packed with two [-
inch sections (180 mg each) of 20/40-mesh
activated charcoal. The twn sections were
separated with a plug of fiberglass and re-

-
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Taste |
Retention Data and Boiling Points
Retention Boiling Relentian
Time oint Valuioe

lompmmd {secnnda} (0 imit

Faha) ether 9 1 12
b ucinne 7 -3 134
Cathen duulfide in “% f 163
Esthan tetrachloerde 1A2 ;7 fo 3l
- Swmannne (11} [ 233
Cahanal 19¢ in &
fenzene u3 BN 274
I:.cholumuh‘knc e 7 u?
{ hNareiarm 166 ] in
Perchlarocibyiens m 121 410
Toliene i i 430
n-Hunsl acetate 44 [Fte 442
h lhoum 182 m 0
| 443 1A 20
wis 119 ik
aNulene 343 14 129
Parutine 360 us 773

tained with plugs of fiberglass at each end.
Doth cnds were flame-sealed in such 2 man-
ner that they could be easily broken in the
field. "These tubes were used to take an ine
legrated atmospheric sample.
Tesd Chamber Sam pling

R nown cancentrations were generaled in 2
3340-hiter test chawmber by evaporating a cal-
culated volume of selvent into the chamber.
A [an was used to tharoughly mix the vapors
in the chawber {Figure 2}. Five tubes were
positioned in different areas of the chamber;

Pt ke o liar chamber, 3510-litee caprnre

Marcr-Aprit, 19/0

the  ere connected by rubber tubing te a
five.port, valved manifold with five nomunal
{-lpm limiting orifices (Figure 3}. An elec-
trically powered Gast vacium pump provid-
ed a constant rate of flow through these
orifices (Figure 4),

Before each experiment the chamber walls
wore saturated with the saivent vapor or
vapors at a given concentration. The 1est
chamber was then flushed at 2 rate of 3540
Ipm for 5 minutes to remove the solvent.
Test chamber cancerntrations at values of ane-
haif the current TLY. the TLV, and twice
the TLV were then gencrated, both singly
and in matrix, to determine the adsorption
coafficients. A standard volume of 10 liters
was sampled. and the tobes were sraled and
returned o the laboratory for analysis. To
assess the effect of sampling rate and volume
on the adrorption coefficient. 25 liters of pe-
troleun ether and acetoniteile {concentration
100 ppin) were sampled at rates of 0.5, 1, 1.5,
and 2 lpm.

Desorption Tube Preparation

Activated charcoal equivalent to ane sec.
tion in the campling tube (180 mg} was meas.
ured into a 2-inch. 4 mun I.D. glass tube
<raled at one end and capped with Parafilm,
A known volume of solvent was injerted
directly into the activated charcoal with a
wicroliter syringe, and the tube was capped
off with more Parafilm. Volumes of all four-
teen solventx equivalent o concentrations of
nnc-hall TLY, TLV, 2 TLV. 63 ppm. 10D
ppm, and 200 ppm in 10 liters of air weer
injected into the activated oharcoal.

To determine the cilect of 2 matrix on the
desorntion coefficient. varios matrixes  of
four, seven. and [ourteen compounds were
injected ima a numher af tnhies. The tubes
were allowrd o stand [or 1 dav to assure
complets adeorption of thi ol ent(s) by rhe
iharcaal. The activated ¢harenal in the de.
sorption tibes was desnrhed in exactly the
Qe manner ae e b of the eliareoal sectinne
nthe sanpiing il

Analytical Procedure

Desorpuon ol e meaanic naterials was
accompbshed by usine 1ol of carbon disul.

o
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fide per l-inch section of activated charcoal.
Each section wat analyzed separately; the
one nearest the pump was designated as sec-
tion B,.and the other was marked section A,
Each section of activated charcoal was placed
in a glass-stoppered micracentrifuge tube, Cne
milliliter of carban disulfide was added to the
charcoal., Expenmcntancn has indicated that
desorption is accomplished in 30 minutes if
the sample is shaken repeatedly or nitherwise
agitated.

The resulting carbon disulfide solution was
anatyzed by introducing a 3-u1 aliquot inta
gas chmmalograph Bither duat-colurnn, dif-
ferential operation or the uncempensited
mode of operation can he used in the analy-
sis. A Honevwell Electronik 1934 dualpen
strip chart recorder was used 1o revord the
peaks. Although the Dares 1MR-1 electronic
digital integrator was usid for a nusuber of
determinations, it is not required.

The operating paramwiers oy the Perkin-
Elmer Model 900 gas chromatograph have
bren designed to be optimum for all [our-
tevn compounds. The concentration ol aww or
all of these tolvents can be deternmineed fram
the same chromatogram. Temperantre ro-
gramming is not neeessary for this pmtcllurr‘
but it can be urilized to shorten the time
required for analysis of a sample that cone
tains xylene and pyridine.

Operating conditions for the Perkin-Flner
gas chromatograph are:

1. 85 co/inin (70 psig) helim cavrier
flow

2. 65 cc/min (24 psig) hydrogen gas
fiow to detector
500 co/min (30 psig)
tector
4. 200°C injector temperiture
%, 200°C asanifold tewperature (cutee-

1o1)

b, Oven temperatre
w lsothermal
b 1007 C
b Temperatune progaan
Sob 1K initial wnperauee for b

air flow o de-

minutes
a1 2000 per winue poeratn front
100w 140-C
LA PR T e VIV P

Fa Rl
e e R k3 it
e e of PSP Y e

ANir pump and limiting o:iaves

Ficune 3.

Triphicate injections were made. and the
average prak area for vach compound was
calculated from the chromatograms. By re-
ferning ibe average ared back to the standard
cneves. the cancentration in parts per illion
antl the ol weight of cach solvent were
easily dhtvrmned, The peceent desorprion s
caleukatid b dinidingg the solvent weighe that
was detennimesd experimentally in the desorp-
tion tubie chuscoul by the solvent weight e
was injecictd inta the charenal, mulidplicd by

100,

LT N, 1---—-—-————
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Tascz 11

Chamber Desorption Perce, o8
TLY 15 TLV TLYV 2TLV
Compound {ppm ) {av. range) {av. rangel (av, range)
No. ‘of Componeaus: [ 7 7
Benzene Qﬁ 99 97-11 % 94-ino 2] 91-94
2.Butanone % 9A_gY o far uh 90 g—%
n-Butyl aceinie 180 96 0349 54 A4-97 o5 -97
Carbon 1etrachloride 10 r - -1 " 96113 £ 96.99
Chloraform ag 7 93-105 i 98-101 9% 82-103
f-nlmme b 8- 1887 8 B4-98 o 91-5%
KT eher WO wd ¥ gk 8 pa
[ae.nc 400 94 2597 g g:"l ;ﬂ 104
I':ytlekarenhyhne 100 3 B3-9% 9% -7 ”% 93-100
dmt 3 g BG-GO ] 46-50 g .61
) 200 3-95 96 9%-9% 98-100
Tnc)lbrol!hry?ﬂ\: 100 %2 ;9—9 97 93-9 L] 96100
Xylene 100 ” 1-505 % 9100 F 92-9%

Diseuesinn

Several columns were compared experimen-
tally to deterrnine which calumn would effcct
a compiete yet rapid separation of the four.
teen compounds. The groups of compounds
represented are alcoliols, acetales, amines,
aromatics, ketones, ethers, halogenated hydro-
carbons, hydrocarbons, and halogenated ale-
fins, A 20.ft X l4-in. stainicss-stect FFADP
column {fulfitled these requirements, This
column has 1042 FFAT stationary phase on
830/100-mesh acid-washed DMCS chromeo-
sorb W solid support.

Desorption percentages delermined for the
fourteen compounds at ¢hamber concentra-
tions of one-half TLV, TLY, and 2 TLV
are given in Tahie IT. Table 11{ shows the
desorption pereentages far 60. 100, and 200
ppm concentrations in different matrixes. The
percentages represent the average value of
three 10 twelve determinations, Thesa solvents

have desorption percentages of over 90%,
with the exception of ethanol and pyridine.
Matrixes of three different random iets of
seven or all fourteen components apparently
do not significantly affect the desorption ef-
ficiencies of any af these compounds. As was
also noted by Otterson and Guy,'* larger sec-
tions of activated charcoal appear to cause a
decrease in desorption efficiencies.

Several desarption tubes that contained all
fouttteen solvents adsorbed at 100 ppm con-
contrations on the activated charcoal were
desorbed with carbon disulfide. These sampies
were not shaken, stirred, or agitated in any
manner. Aliquals from these samples were
injected into the gas chromatograph at 30-
nmin intervals, Maximum desorption percen-
tages were reached 3 hours after desorption
hegan. Table IV shows the desorption cf-
ficieney  variations for each solvent under
these conditions, Experimentation indicated
that maximum desorption can be accomn-

TasLr IT1
Standard Dexarmxon Percentages
——————— tae L—— et v — ————— —— ——
Al ppm 1M ppm N atd

« s mpound Av, Ranee Av. Ranss Av. Rangc Av Renge Av Raure Av. Ranxe
N, of Compnnenu H 7 1 7 " 4
Benrent S 107 o4 085 8s  mOA MY sl m KW
2-Bytanone B MLUm @ Rlad 8 oo W 9B 91 RS-l
w furyl acetaie 9% 9497 N 82.99 e d 46-08 L 8.9 R1-99
farbon tenchioride 99 M08 o 98100 9 83 -[th o -0 97 y1-1i ” 95-99
thloroflorm il -1 o5 b3 o8 47-100 0 ar.my 9 3.9 M
¢~ Diouanc 31 90.9% 8 gt n o ORSAR 5 oy L] 86 &
Ethanol 72 68-5% H 45-52 ny G 1] v (38 2168 60 47-03
I'thyl ether ;(4_ 3 9'3 3.% ln{ g}-wi m :.".-;_}}L', lf\'?‘ :;-_l%

- 2 b -t 9 Y

¢:£;:;:e|hylcng v} aG.lny w ugo 3| 57 e w4y O an W 9 M.l
‘ydine 897 (33 BO56 LT G-6Y 69 n3-72 " =71
Tolucne 2 =100 92 2093 o 97-u2 ] )-8 ™ 2807

Vnreethelzne 9% o100 9% 93-10% 99 96=103 or 91.9% as 91 92 83-96

«° 79-103 93 91-95 ™4 9196 4R 9r1on o4 a5
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plished in 30 minutes if the sample is repeal. . Tanx IV
ed}y shaken or otherwise ngitatcd. Desorptian Percentage Varation with Time

Test runs with Qetrolcum ether and ace- Compeund 30 malmutes S bours
tonitrile {(concentration 100 ppn} at sampling 550 - Ty o
rates from 0.5 to 2 Ipm indica_te that these  ZBuishene ) 8 4
rates do not affect the adsorption efficiency Garbun Ietrachloride 0 10
of the activated charcoal tube. -Dioxane 1 &

. - " .thanal

Tubes with four l-inch sections of acti- Eunl ether % 1%
vated charcoal were used to sample and erehocoeitmtene 3 n
vollect cach of the solvent vapors at chawber  1iene P %
concentrations of twice the current threshold gt ichiverthyien o £
limit value. All solvent vapors were adsorbed - -— -

Ny itated, ‘vnsticred, led regulasly.

on the first two l-inch sections of activaied
charcoal, Based on the recovery daia obtained
from the chamber experiments {Table 179,
the overall ¢ficiency was found to be equiva.
lent to the efficiency of the desorption stan-
dard (Table lI); thus the sampling ad-
sorption efficiencies were detenmined o be
100%;. These resulisindicate that a single tube
(1wo l-inch scctions ol activated charcoal)
can be used ta sainple and efficiently collect
cach of the fourteen solvent vapors up to
concentrations of at jeast twice the threshiold
linit value.

A simall. portable Willson Cusella prongp
capadle ul aspirating an accuraiely measur-
able amount of air through a singie tharcoal
tube has been emplayed to take a large nuin-
bee ot samples in the field. Analysis of these
uibes indicated that many of the fourween
solvents can be detentnined with the flame
wnizaton detector in the paris-per-billios
conecentration range by volwne in thic air, It
is not necessary to alter the above-mentonnd
analytical procedure or any af the parwneters
for these determiinations. This siiethod was
inadequate for the analysis of acetone and
methanol,

Polai campounds tend to he displaced from
the first onto the seeond -inch section of the
charcoal tube when sampled in the presence
of high concentritions of nanpelar organic
solvents. Appruximately 2565 of the wetto-
nitrile was displaced onto the second section
when an equal concenuration (100 ppmy of
petroleum ether wag present, regardless of the
difference in sampling rate (0.3 10 2 Jpy). 2-
Buanone, chilorotor:a, and ethanol were af-
fected in a stmilar manner when tested in
three randam matrixes uf seven (omponums

at concentratione of TLV and greater.
Depending on the matrix, a I-inch section
of charcoal has a saturation limit of 28 to 43
mg {1000 to 1300 ppm) of total solvents, The
siaturation limit of a single solvent on a [-inch
section of activated charcoal is 28 to 30 g
(600 10 1500 ppmJ. Euch chareeal stciion
efficiently collects the solvent vapors passing
through it until the saturation limit is reached.

Summary

Fourtcen selected atmospheric solvent va-
pors can be colleeted elficicntly on activated
charcoal prior to simultanecous scparation
and analysis by using a gas chromatograph
equipped with a flaine jonizadion detector.

A matrix of seven or jouricen components
apparently does not signilicantly aileet the
desorption efficiencies of any of these com-
pounds. Recovery data showed that the ovér-
al cfficiency was cquivalent to the offici-
ency uf the desorption standards for each
solvent vapor; therefore the sampling ad-
sorption efficiency was detennined to be
100%% for these solvents, Sanipling rate and
volume apparcotly da not alfect the adsorp-
tion efficiency.

‘The study also indicaies chat a single char-
vou! tube can bu used to sunmple and eificient-
ly collect vach of the fowstecn sulvent sapors
at & concentration wwice the cunent TLY
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¢) The Dcputy Admmintistrator  of.
erinary Services, upon reqjuest to him,
mag approve other sdentificittion sysleus
In specific cases and under such condi-
tinng as ha may prescring i heo deterw
mintes that sucl systenis provide the
necos=ary information o allow far irnce-
buack of the swine to their herd of origin.

Any person who wislics to submib wiit-
ten data, views or arsuments concerning
the proposed amendment may do o by
Aling thom with Deputy Acdiministrator,
Veterinary Services, Animal and Plant
Health Inspection Service, U.8. Deparke
ment of Arriculiure, Hyattsville, Mary-
land 20782 before August 12, 1474,

All written submizsians meade pursuant
to this notice will ha inade available for
publie luspection at the Fedetzl Build-
tng, 4505 Belerest Road, Room 370,
Hyattsville, Maryland 20782, during reg-
uier lours of business (8 aum. to 4:30
p.m. Menday te Friday, except liolidaysy
in a manter convenient to the pubile
business (7 CFR 1.37(b}).

Conumcents aubmitted should benr a
reference to the date and page number
of this issue in the Frremat RrcisTzn,

Done at Washington, D.C, this Tth
day of MY 1974,

PIERRE A, CHALOUX.
Actiny Deputy Adwministrator,
Veterinary Scrovices, Animal
and Plant Healith Inspection
Service.

{FR Doo,T4=10883 Plled 3-9-74;8:493 anuj

DEPARTMENT OF LABOR

Occupatlonal Safety and Health
Administration
[ 29 CFRPart 1910]
| Docket OSIT-20]

VINYL CHLORIDE
Proposed Standard

1. Background. Vinyl chlaride (chloro-
etliene) Chemical Abstraets  Serviee
Reristey No, 5015, 18 a synthetic chemi-
cal mada by oxvelilorinution of elhylens
or by liydroehlorinalion of neetylene. IL
is the parent compouud of a scries ol
thenonlastie reein polymers and co-
polymers whiceh are widely used for con-
tainers, wrapping film, eleetrical insuin-

« tlon, pipe, conduit, and a vartety of other

products, Vinyl ¢hloride hax boen made
commerciatly In this country since 1839
and present production s in excesa of
scven billlon pounda per year,

Vioslk ehloride (VO) Is a gas at ame
bient temmperature and pressing and isa
chiorinated hydroenvioa  which  has
moderate fiver toxieity. 'The previous
slandird set a ceiling value of 500 puris
par million (ppm) (28 CI'R 1810.93, Table

G-17,

Oy danuary 22, 1974, the Oceupational
Safety and Heallh Admilnistration
(OSHAY wna informied by the Matioual
Institute [or Occupatiounl Safety and
Henlth (NIOSH) that Lhe B, I'. Good-
rich Chemleal Coneainy veported that
drallin of seversl of its cmployecs lrom
n rare liver cancer (anglosarcann) mmay

PROPQSED RULES

have been occunatlonally related. As o,
result of this notification amcd after cone
suitation with Lhe Natisnal Institute for
Qccupational Safcty and Health
(NIOSH), and a joint inspoction of the
plant by OSHA, NIOSH, and the Ken-
t.ucky Departiwcut of Labor, o [ect-find-
int hearing on possible hezards invelved
withh the mianufactyre and nse of VC
was announced on January 30, 1974 <39
FR 3874) and held on Februnry 15, 1974,

2. Carcinouenlcily of VC. Informatlon
proctuced at this hearing demonstrated
that cxposure of lnkoratory animals
{mostly Sprague-Dawley rata) to VC by
inhalation at and below the then currsnt
OSUA standard of 500 pgan I[nduced
tumors, including angiosarcemoa of the
liver, Professor Cesare Maltonl, of the
Instituto di Oncologia, Bologna, Italy,
yveported on A serics of experiments on
the efiect ol expesure of rats, mice, and
hanisters to VC at concentrations of
10,000; 6,000; 21.500: 500: 250: and 50
ppm for verying periods of tlme (TR~
43-63). Some of the experiments have
been coneluded. and others are still ou-
poing. The ecxperbucntal rosults reported
were that tumors have bean ohserved in
rroups of unimuls exposed to VC at con-
centrations as law as 260 ppm. No tuinors
were observed in the group of animals
exnosed to VC nt & concentrntion of 50
ppn. It also appears that the total num-
ber of tunmwrs, as well as the numbers
of angiosareunias of the liver, decreased
rs the concentrations of VC were reduced
te 250 ppm. Another experiment by Pro-
fossor Maltonl was reporied uhderway

tho Irvel from a cefling of 500 ppm to 50
ppm coiling. It wos expressly recogiised
thet Lhils standerd limiling exposures (o
n 50 ppm level was intended {o Le = ten-
tative, Interiin standand, to be in elfeck
1o oecyr tiian six mouths, during which
time the whole question of possible sale
cxposure to VC would be reconsideved
more (ully and in the light of mare in- -
formation, espesially results of experi
ments which were known to be under-
way at that time,

4. Additional inforination. On April 15,
1974, information and data were pre-~
senled  to represeumtatives of OSHA,
NIOSI{ and (ha EPA by tho Industrial
Bio-Test Laboraterics, Northibirook, IlI-
nota, concerning resulis of snimal ex-
posure studicy with VO, spensored by the
Manufacluring CGliemlsts Assoclation
(MCA), Althouglhh only preliminarvy i3
nature, thicse results revezled that 2 ouk
ot 200 mice exposed to VC concentrations
of 50 ppm for T hours a day, five days &
week, for appreximately 7 months, de=
veloped angiosarcomas of the llver,

Tho Niwlustrial Bio-Test Lab data -
dicais that expositre to VC ab §0 pmn
may well constitute « serlous health haz-
nid to emmployeas. Also, the question of a
safe level of cxposure far liunans cen-
1nat he determined at thiy time, and mny
cuntinus as a malier for :cicntiﬂc do-
Jleeration for many years, We_th
canclude tliet {6 Is nnw necessary.to pro-~
msq__H,_g 1ange. $he 50 pmm_level pstabe
“lished he 2T to ac low & level agcan

-bovictreted using WSt hodeTanles outllned
LI LLIY jitoboEal.

Involving the expositre of 30N animels™ = {3) The proposed permanent stanrdard.

to VC ab cancentraiions of S0 ppm, in
order to ascess in o move deflnitive way
whether thut [evel of exposurs produces
turtors it animnls. Data reported by
Tarkelson, Oyen nnd Rowe (Ameriean
ndustrial ITygtenn Association J 23: ¥3-1-
361 {1061)) Indicate that cxposuie to
VC at concenbintions of 60 ppm failed to
induce bumors in rats, hamstera, rakbits,
and dogs.

The cmployees of the D, F. Goodrich
Chemieal Camipany whe died from anglo-
savcomn of tie liver hnd an averiye ex-
poxure of approsimately 19 years Lo vinyl
chlortde. &t uBknown concentrations,
and varinble expasures to other volastle -
cheiieals. (TR A3). Boma cmployees of
Unilon Cavblde, ¥ivestone TIve antt Rub«
Ley, and Goodyear were dlzo reported in
past-liearing commentls to have liad ex-
posure to vinyl ehilotride and te linve dicd
from engiosarcoma of the liver, IFinally,
autopsies of four ceceased employees ta=
vealed their llver angiosavretma tuntors
were  Listologieally  indistingilishabla
fyom the ayriosiatcoma tumors ohvorved
in Drolesror Maltoni's exparimental
animais,

3. The Bueracncy Temporary Sfend-
erd. On the hasis of all inforiation
available at thue time, and the fact thab
employers were belng expased ut levels
around the experimentally sbsevved of-
fect level of 260 ppm, an Emergency
Temporary Standerd (ETS) was promuvl-
mated on April 5, 1074 (32 FIR L2342) as
29 CFE 1010.83q. Tuls standard reduced

Tl requirements for & complcte stand-
avel under section Gik} of the Qccupa-
tional Safety and Health Act of 1270
are el more comprehensive than the
provisions of the LTS promuigntecd on
Aprll 3. The following propasals ave re-
spoasivo o the additional Inferinalion
on the eareinogenieity of VC, and the
renuirementy of the Ack.

A, Level of ernosure. The propoacd
:shmrlnrd tor employee upasum i8 scbat
na deléctable kevel, 73 deteripl
s fing ad 2ualylical method capable
ol dclu‘un" vinyl ¢hio tle at concentra-
tlons of 1 ppuy will n ncc\ut\cz. ol
‘ppurf D pévcent. Althcwgh moye gsonsi-
tive methody nay be nvmh [e now or in
thic (utary, the ictlukicingicnl acnsitivily
prope=ad apjreats to he the most feasible
nad generally avadable, A method of 1
pon sonattivity hes bcrn reconunended
tn OS1TA hy NIONTLL minimize the
nimner of persens ak risk, A& requive-
mcnt: wonld bc cs!nbflshcd for requiating
turcd, reaetad, stured.hiandied; veleased,
remukancd, or uscd, including opera-
tinres withe polvvinyl chilovide contalning
ricelaizie fevels of vinyd chiloride. Access
to the rrons waouldd be limited to authore
ircd emplpyoes.

2, Moaltorlng. A propram of manitor~
fnr would Le required to estnablish
whethier there are detectzbile icvels in
reeniintad axeas and Lo pormiit determinas
tlon of employee exposures ot an in-
dividital bosls, Provision would also be
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madc for an opporlunity to observe
monitoring by emplyyees or Lheir desig-
nated Yepresentatives, ns roquired by sec~
tionn 81¢1 <) of thn Act.

C. Control methods. ‘Where deteclabis
levels of \'C avs rmonitored. two pro-
geams would be sriprered; A epgiocer-
ing and work practice program to reeluce
levels below dotectabillty; aod while {hils
is ou-going, g rospiralovy profection pro-
gram for empinyees 1y the reguleted aven.

Engineering contrals and wark prac-
tices are favored wnethods of campliance
brealise they fend to avoid conlaminu-
tion of the ambizut air in the workiice.
Accardingly, 1% s proposed to requive the
msittutlon of engiucering controls auvd
of warkpractice methods as soen as lenst-
ble, and ta require the use of respiralors
pending the Mmstifution of such controls,
to supplement sueh conlrely where they
are insulficient to reduce concentrations

“pf vinyl chlurlde btelow the detectable

level, In specified work sltuations, and-

11y cases of emergeney. 'The maposal Loy
continuous flow and pressure demand
tyes of respirators is based on e 1ce-
ommendations of NIOSH, which Ling ob-
sevved leakage throush chemicul ear-
tricige respirators xi high concontrations
of VC,

A requirement would alio be catab-
lished far the provision and usg of pro-
{ective clalbing for emyloyees i Lhe reg—
ulated avcas. The protective clothing
would minimize skin conlret wilh VC
vapor, aud would provide semne measure
of mateclion from splash of tguid o
Lhe event af a spill or ruptura of catip-
nient, Food, beverages, and ke prostucts
wotld e prohibited I tho repulated
aren.

Wrillen operatinnal rod cnicrgohcy
plans would be requived. nong with cime
ployee teaining in rouline and cmergeney
sluties. Specific requirements would be
cstablished for emerganey actions and
for routine maintetianee and deconlumi-
natlon operations, Including versel ontry,
which are known to present peartleular
hazards,

The Purpescs of eperntienal and rmers
gency platg A eaining are v apovise
employees of the hazards to which they
nay te exposed, of the precautions Lhey
must tako to aveid sueh hazards, and to
reliearse emplovees i the nrocedures
they inust follow In eniergencies,

D, Medicatl survceilinnce. Camprehons
sive requirenvents for einployes medicnl
oxaminations e propesed, including
necessary tests. Some, gdditlonal puid-
ance (s {nejuded Lor Lite Conveaionce of
plhysicians, The proposcd requirements
-have been recommended ta OKIIA by
NIOSH as reasonnbly apbronriate to dr-
tect liver dysfunciion which may be in-
dientive of, or preditnosing to, tho de-
velopment of iver anglosarcomns.

B. Records and reporis. Reeords of
monltoring, mediral examinations. and
entry to repulated areqs are proposed,
with provision for nceesz by ayppiohrinte
OS8SHA rnd NIOSEH offlelalk. Spceinte pro-
vistans for emplnyee agcess to manitoving
records ate included, ax well ag the re-
guirement to furnish o copy of n micdicnl

PROPOSED RULLS

record Lo an employea's physleian on Lthe (5 “BDecontpmination” means yeduc-
cmployee's request, Filablishiments con-  Llon of vinyl chioride concentrations to
ducting VC aperasions would be vegulred ezt than delectable levels.
te identify Lhemsolies 0 OSHA, and lo (@) "Detectoble level” meany an.palce
report ikeiicouts waceidents) resultmg i worue conccntntmn of vinyl chilcocide
the relenase of vingl ehitovide. mensurable by @ sampling and analitical
Accordingly, pursuant to t.ections Bt . nclbod capablie of measurdngconcenira~
Grer, and o) of the Oceupational . tions,of 1.pam, Aitl S0 SCRUIEAY Of 1
Safety and Fealth Act of 1970 (84 Stat, bnm=50 percent,
1543, 1596, 1599; 20 U.8.C. 655, 65T), Sec- 71 “Dircctor” means the Director, Na-
relary of Labor's Order Ho. 1371 (36 FR  tisnnl Instltute for Occupattonnl Safety
87541 nd 29 CFRR Part 1911, It {x here- and Healil. or any person divected by
hy propased to amend 29 CFR Part 1810 hint or the Seeretary of Health. Yeluck-
by rovising § 1910.93g as sct forth below, ton, and Welfere to et for tlie Director,
writlen datz, clews, and arguments 12) “Emergeticy” means an unforseent
concerning the prop:osals miny be miniled  clrcumstance or xek of clrocumastances, ve-
to the Docket ONieer, Docket OSH-38, suiting fu the rclease of vinyl chioride
Room 230. 1728 M Sleeet, N, Occupn~  Intd areas occupied by employees,
tlonal Salety and Healit: Adininjstra- (9) “Exposure” means actual. contact
tioa, Washington, D.C. 20210, post- with vinyl chlovide when unprotected by
turrked vot Jater thiah June 10, 1974, reatired persenel protective equipmient
rurpant to 28 CFR 191LI1 () and  snd clothing.
tel, interested porsons hiay flo objed- (10) “Fabricated product” means a
tlons ta the proposals, requcsling an fn-  Nnizhad product or part of such praduet,
Iorimal heavlng with respect thereto, in made of polyvinyl ehloride. entivels or i
ngcorsianee with the fullowing condl- pard, Ineluding semifinished products
tions: such as Nim, shect. blogk, bar, or extru-
(1) The onjectiong musl inclide the Slon stock.
name arzl addrers of the objectior: {11) “OSHA Arna Dirsetor” means the
(4) The objections must bLe post- Iirector for the Occupatinnal Safety and
marked ot or belore Jute 10, 1074 Henlth Adisinisteation Area Offce hay-
131 The objectlons must speelfy the ing jurisdictlan over the geogrrphic area
provisions of the propesed rula to which in which Lhe establizhment Is tocated.
objectinn is taken, and must state the {13) “Polyvinyl chlovide” means palye
grounds Lirercfor; vinyl chloride homopolymer or copole
45 Encliobjection must be scparately  ymer before suel is converted (o o fab-
stated and numbered: and viented product,
15> The objectlons muwel be accom- {13) “Protective clothing™ Mmeans
panicd by a sununmy of the cvidence clathing pratective sgainst vinyl chlo-
praposed to be adduced nt Lbe requested  1ids.
hearing. : (14 “¥inyl chioride” means vinyl
As revised, § 1010.93q would read as chilorlde mouomer,
foltows: ‘n} "W'zste“:cciu" éne:ns any rgﬁn
. . n o other reaction products tremoved in
§ 1910.93q  Vinyl Chlaride, tho clesning of cquipment, such as ves-
inr Seane and application. (1} This sols and pining.
section #nplles to any area o operation ‘¢) Refercuce. College of Ameviean
in whictt vinyi chlorids (chlorocthencs. Palholzrists, 2an N. Michizgan Ave,, Chi-
Chemlenl Abstracts Servica Reglstry No.  cawo. Iinois §nant.
75015, is manufactured, reacted, re- 4V Requlated areas. (1) A reculated
leased. repackrged, stoved. or used. In-  arpa ahall be esteblished where (11 viowl
cludin® arens end operations invelvlng chloride §8 mounfactured, reacted. pe-
polyvityl chioride where detectabln  lenaged. veuncknped, atored. or used: ov
levels ol vinyl chioride are releaged. U1 molyvintyl entoride cavable of re-
21 Thig seclion docs not apply to the lensing deleetehle levels of vinvl ehlo-
handiing o uso of fubriented pProducts ride is manufactured, reagled, releascd,
mado entliely or i part of polyvinyl renackaged, stored. or nsed,
chlovide. (2} Access to vepulated avens shall be
‘b‘t Definitinne. (1) “Assistant Seere-  limited to authorized employees:
tary” means the Assistant Secreiny ol (3) A dajly rosler of empioyees enter-
Labor (ur Occupatlonal Safety and ing regnlated ayens shall be made and
Henlth, U8, Department of Labor of bl jyaintained. The rosters. or surmmories

dc!u'.ucc. thereof, shall be . kept for at lo
t2: “Anthorized employee” Means al  yoars, e ker axk-20

cruployee whasa duties require him to be=—=—
it the torulated aren nnd wio has been me‘::) sﬂ‘;‘l’;"{;r’:ﬁl‘;{%—- “ﬁ:ca"},ﬁ-
apecilewlly aesigned by the employer: pacarssfuny lcn;mtdc

and any emiployce wha enters such an ' V.

area as 4 deslgnated ropresortative of 2 The ntonitoring shall nssure thay
employees to cxerclse an guportunity to ONY exbhosure iniy be determined for
obstive monltoring and measuping of cach authorized employee with a cmm-
vinyl chlovide. dence level of 95 pereent.

131 “Closed contalier” means any {3) Employres or thelr designated rep-
container which prevents the refease of resentatives shall be afforded an oppor-
siny! ehloride to the environment, tunity to obrierve monitorlng and meagur-

G4y "Contamlnaled” means capablte 0@ required by this paragraph.
of re'easing p deteetable level of vinyl 1) Whero cxereise of an ooportunily
chlovtede, requires ontry to an ares where the pse

16897
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of protective clething, equipm fo-
cllities, or nprocedures Is requirecd. such
ciothing, equipment. facilitles, 2l pro=
codures shall be pravided to all persons
cntitied to exercise the opportunity, ab no
cost to mny of Lhent,

(i) Persons excrclsing the opportu-
nity shall bae tustructed regarding:

(A) The toxielty and firg hazard of
vinylchloride; and

(B> The protective steps and measures
necessary for thelv protection.

uimn hngxg .shall be permitted,
wlmou'iglmer erence to Lhe persons per-
ttm'minz the mornitoring and measwing,

H

tA) Observe all steps mnd proccdures,
relaled to the collecting, proceasing. and
evaluation of particular monitoring and
measurement sanples:

{B) Record quantities and results
obtained:

- (C) Dbserve the condition of monitor=
Ing and mensuring equipment;

(D) Recelve o domonstralion. of the
.cenlihration and function . tesis..of..the
maonitoring and measuring_pquipimeant
pevformed on site; and

(E) .Examine  Instructions _and_cogu=
ments yelated to the procedurcs and
. ?quxumcnt Sfor manitoring and meisurs

ol 8
_(4) Accurate and complete yecords of
_u!!;drequired n:g‘m!tmnu talm ..’n? made
. and maintaln or not Jess ihan 20
years. Such a xecorr_!"ihn}l%lb staie the
.. date of such monitoring shd Tlie levels

. determined; and (1) ident{(y the instru-

.. ments and methodg yied.

({) Engincering controlt and work-
practice methods. (1) Where detectable
levels of vinyl chloride nre mensured,
{mmediato protectlon shall ba provided
rrinst exposure to vinyl chiloride by the
usa of engineering controls, workpractice
tnethods, and respirators as foliows:

(i} Feaslble ensincering controls and
warkproctice methods shall immediately
be used to reduce alrborme concentras
Livns of vinyl ghlaride below tire detects
able Ievel:

A Wherever feasible cngineering
tontrols  and  wovkpracdece methods
which can he mstituted Dymodinkely alvo
not suflicient to reduce concentrations of
vinyl chloride below the detectable level,
thiey shall nonetheless be used to veduce
the concentimtions to the lowest prac-
tieable level, and shall be supplemented
by means of rospivalors in sccordanco
with paragraplh (g) of this section:

t1{i) Wherever no feaslble eneineering
eoutrol or workpractice method eun Lo
lustituted mmediately, hnmediatn res-
niratary protection shall be provided in
aecordance witls paragraph (g) of this
section; and

v} In ahy case covered by paragraph
(1) dD or (i) of this section, the
employer shall alto undertnlte as 200n as
wraectieable o progeant to reduca nithore
cotteentrationa af vinyl chloride below
tha ceteetable Iovel, or to the greatest
extent {oasible, solcly by means of ensi=
necring contrels sad woarkpractice meth-
ods and a8 s00n as feasiblo, .

PROFOSED RULES

¢2) Theve shall be itcsts made iwa
process ar cauipment leaks and for emis-
sion of vinvl cliloride which may result
from workpraetices. The frequency of
these Lesta ehall be such as to Wisure tho
Inlenrity of cquipment and adhicrence to
prover workpractices,

(g) Respiratory protection, (1) A res=
piratory protcetion program in accord-
suee with § 1810.134 shall Lo established
and implemeculed where respitators are
required to be used by tils gection,

(2) Respiratovs shall ba used only In
cases of cinergeney and where required
by any other pravisien of this scction,
Resplrators may not be used i lieu of
fensible cngineering c¢cuirols or work-
practica methads,

(3) Resplrators or combinations of
respirators for protection against vinyl
ehloride siall be selected from smong
the followink:

(i) A pesjtive pressure full facopiece
seif-contained breathing apparatus;

til} A pressure-demand full facepicce
sclf-coninined breathing apparatus of-
erating in the pressure-demand moda;

{1if} A combination type "C* pressure=
demsand {ull facepizce respirntor oper-
ating in the pressure-demand mode and
o pressure~-demand  self-contalned
breathlnz apparatus operating in ths
pressyre~demand mode; or

(tv) A combinaticn type “C" continu-
ous flow respirater and a pressure-
demand sclf-contained kreathing ap-
parctus operating in the pressure~de-
man: mode.

(h) Proteetire elothing. (1) Employecs
cntering regulated cveas shall be pro-
videdt full-tody protective clothing, fcot~
wear or shoo covers, and gloves, at no
cost to them. and required to wear i
while in tie vegulated area.

12} Where palyvinyl clloride powder
containing deteciable levels of vinyl
chloride is handled, employces shall
also bot

) Provided pnd requirsd ta wear
hendeoverings:

I Remtired to vemove all protective
clothlng ab each exit from the regulated
area; and

{tild Reguired to shiorror aftor the 1ast
exit of the day.

3) Clean nrotective clotining shail be
pravided whenever contaminated o
solled, but not less frequently than
weekly, Contaminated clothing shall e
decontaminated boefore rense by removal
for Iaundering or disposai.

1y Iyalene faclliiles and practices.
(1) Whaere employecs arc required Ly
this scctlon tp wear protective clothing
and  cauinment, change rooms shalf
te provided In  accordance with
§ 1910.bikie).

{2) Where employees are reqrirtd by
thix sectlon to shower, shower Iacilities
shall e provided in accordance with
B 1910.141¢d} (3).

(3) Storage or consumption of food
or bevetrapcs, slorake or use of sinoking
or nou-fucd chewlnr proditets, and tho
storaTe or application of cosmetics aro
prohibited In reguiated areans,

{§) Emergrary stluations. (1) A writ-
ten operatloual plan for emcrgeney
situntfons shinll be developed for cach
regulated aven,

€2) In tho event of an emergeney, ap=
vropriate portions of the plan shall he
put into operation.

11} Ilnzovdous condltions created by
tho cimitigency shall be eliminated and
the amected area shall be clecontami-
nated prior fo the resumption of normal
operations,

il Epecial medienl survesllance by &
physician sholl be Instituted within 24«
hours for employcas present in the af-
fectcd myes at thie timo of the cmergeney.

(ily Where an employee has a known
contact with lguid vinyl chioride such
eniployee shall be requived to shower as
soon as possible, unless contraindleated
by physical injuries,

(iv) An in¢ldens report on the emer-
gency shall e reported as required in
paragraph (q) (2} nf this scction,

{3) Each oulhorized emnployee shall
ke trafued in o program rejating to the
hnzards of vinyl chloride and the pre-
crutions for safo use,

41y The presram shall nclude:

{A} Thenaturve of the fire hezard, ahd
the necessary protective steps;

i{B)} The nature of the toxic harzard,
Including focal and systemla effects,
neute ond chronie effects {ncluding
specifically the carcinogenle harard;

(C) The specific nature of operntions
which could resutt in exposure to vinyl
chiaride, and necegsary protective steps;

(D) The purpose for and apblication
of tlie medicat survelllance program;

(E) The purpose for and epplicatinn
of decontamination pracilces;

tF) 'The purpose far and signifleance
of amergency practlces and procedires:

(GY The employce's specitic role wurder
ﬁgrmnl overating or emergency condl-

ns: -

(H} Bpeeific information ta ald the
employes In recognition and evaluatfon
ot conclitions ond stiuations whieh may
result in the release of vingl chlorides

(D) The purpose for and application
?tfc sneclflc first nid procedures and prac-

es:

(J) A review of Lhis standavd at the
employce's first tralning rnd indoctria
nation program and annually thercatter.

{il) AN materlals eclatine to the pro-
graint ahull he provided 1upon request to
wuthorfzed repruscutnlives of the Assist-
ant Secrctary and fhae Directar,

tk) Slgns and tainels, (1) Entrances to
requlated areas shll be posted with signs
beating the legend: .

CANCEN-SURPLCT AGENT ANEA
ADTHORIZED DPEREONNEL ONLY

(2) Arcas conteining operations cov-
eved in poragrably k) (1) (4} of this sec-
tiony shall be poated with signs bearing
tho legend:

CANCFR.SU8PECT ACGENT IN TIIS AREA
IULL IMPERVIQU AIRSUPPLIED EQUIP-~
MENT REQUIRED
AUTHORIZED PLRSONNEL ONLY

{3y Contnincrs of waste or other ma-<
tevialy contnminated with vinyl chiloride
shinll be Iabeled:
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VINYL GHLORIDE CONTAMIHATID
MATERIAL
CANCER-BUSPLECT AGENT
DISPOSE <iF OR DECONTAMINATE USING
AUTHORIZED PRECELURES

(4) Containcrs of talyvinyl chloride
ontaining  detectable levels of vinyt
hloride shinll ¢ labeled:

FPOLYVINYL CULORIDK
CONTAINS VINYL CHLORIDE
VINYL CHLORIDZ 19 A
CANCER.-SUSFTCT ACGUNT
OEORBED HY HBRLATIONG AND
THROUGH SKIN

8) Containets of vinyl chloride shall
e lebeled:
ENYL CHLORILE

DANCER
EXTREMELY FLAMMADIL GAJ
UNDER PRESEURF
MAY VOLYMERIZE WITH
EXPLOSIVE FORCE

CANCER BUSPEST AGENT AND
ANLCSTHETIC
ABSORBED BY EREATHING
AND TEROUGH SKIN

(8} No statement shall APPERT oo of
ear any required sign, lubel or Instrue-
dan, which coutradicts or delrncts from
he effect of any requived warnivg, in-
‘ormation or justruction.

(1) AMaintenunce and decontnming-
‘Hon, (1) Tmphosis shatl 0o pluced ulon
mmedlate clean up of spilly, pericdle in-
inection, primpt repalr of equipinent snd
raks, and prover haudllgwg, ¢lorage and
Isposal o decontamination of materials
o prevent alvbome contaminution and
rectdental skin coutact with vinyl chito=
ride. Wasle materials, equlneni, and
asther sourdes of vinyl chloride in elosed
zontainers, yney hat be placed jn arens of
axcessiva temperature or sunlight since
bulid-up of futernal pressure may vesulb
in supltre of the cantniner, fire or
explosion.

(2) Waste resins or other materlals
sontaminaled with vinyl chloride shall be
slaced In closed eontainers pending dis-
posal o decontamination,

t3) Appropriste proccdures sliall be
feveloped and implemented [or the de-
sontamination or dispesnl of all such
vaste materint, .

(4) In maintenance or repair operas=
dons  on  contaminated—sysiems  or
squipment. Including vesael entry, ems
nloyees engaged in such oberatjorus shall
s (1) provided with and repuived to
wear and use a whole-bhody alr-supplied
suit lmpervious to viuyvl chloride, and &
resplrRtor in accordance with paragraph
(g) of this scctton: and (§is required to
shower after removing Inttective equin-
nent.

(8) Pratective clothing and equipment
shall bo clean and dry far each use.

{6) YWhen vessels or piping aysiems me
spencd loeal exhaust ventilation shall he
srovided. 1o remove thie escaplng vapor
from all occupied mreas,

(73 (1) Vessels to be entered shall first
ba venillated and monitored so that ths
soncentration of vinyl chiloylde is reduced
to & level within the motection factor
capoability of the protective cquipment.
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1) When vesselt are 1o be entersd, ait
IMpiug L0 such veancl stitil ba:

(A Quoned, blankird und tagzed: or

(B} Yhere welded piping is in use, hot
.egs than 2 valves In scries, which lsotate
he vessel [rom any atlier connection Lo
teh e, must be ctosed and scoured,

{1 No employee shall enter a vessel,
xeept when another exiployee properiy
vained and equipyped for’ entry is pros-
nb ntid 18 observing the emplosee in the
ressel. The ohserver shall bave means
‘ar slgnalling far help in ihe event the
mmiployes experlences problemns. Under
uch conditions, the ohserver shsll sig-
wl for hielp, and slinll nat enter Lo arsist
ihe embloyto until anolher person is
sresent Lo observe.

mi) Transporiafion joading and une
nading, (1} Iacllities for the loading
nd untoading of vinyl chlorvide te and
rom coutalners shall have each transier
e and vapor-equalizing line equipped
vith vonb connection, and shalli have
et gas purping rvetem. Vent and
surge ¢fMuent shall ba returned ta & proc-
18 stream or flared in a safe location.

(2} Precedures shall ba developed ans
mpiemerted for Lhe iransfer of vinyi
:hloride, Written coples of such proco-
lures shall be provided cmployces cn-
mged in such ouecratlons, and stich en-
sloyres shall be folly trained and re-
tenrsed in nll proceducrcs.

(3) LMPIoyees engaged i Lransier op-
rretlons zhall bo provided with and
cquired to wenr rospiratars in accord«
wice witl: paragraph «g) of this section.

(R POUNtEr HARCING OPErdationy, (L)
Jontainers of palyvinyl chioride irzleas=
ng detectable levels of vinyl chloride
ihall be opencd nnd transferred only
ander local exhaust ventilation which
‘educes the concentration of vinyl chlo«
Adde below the detectabla level,

(2} Ilob operailons. suclhh ns but nob
knited to milling, catendering and ex-
ruding, which release detectable Jevels
> vinyl chloride, shall be carried on only
ancler 1oeal exhaust ventllation which
recduces the eoncentration of vinyl chic-
side Below tite detectable level.

Q) Mceaicar survewiance,
hinn R — . 0 pProjyram
3 madicn! surveillnnce shall be nsti-
wited, and shalil pravids each authiorized
nnployes with an opportunity for ex-
wainations in accordatce with this para-
groph, All medieal examinntions nuid
procrilures shall be performed by or
under the supcrvislon of & lleensed
Doctor of Medicine tMD) or Dector of
Osteopathy 1DOY, All medicnl examina-
tions and tests shall be provided without
zost to the cmnlayee.

(1> At thie time of Initinl employinent,
or upan institution of screening, & pliysl-
enl exatiniation shall de performed with
sptecifio attention to detecting cnlarpe-
ment of liver ar spleen by abdominat
palpotion.

(2} At the tipe ef fitinl empioyment
or won institutlan of sereenlng, and an-
nially  theranfter, a2 medtenl history
rhiccktist shall be completed by the em-
sloyes, TTis Nst stiall include questions
soncerning:

Not lawer

Lovy

1} AlCONOI HINAKO;
$11 1’ast history of hepatltis;
[t} Paat expostire to potentinl hepa-

otoxic apents, including drugs asud
hemicals:
1iv: Past history of blaod transtu-

ions; and

1v) Past history of hozpitalizalions.

(3) At the limne of initlal employment,
' upon insilbuiion ol sciconing,  aerum
peciinen shill be oblained for screening
vith respect to Lhe following biowchemi-
al determinations of Hver functlion:

‘17 ‘ToiR} Diiirubia;

11 Allzaline phosplintase;

ity Sevtin plutamic oxalacetic trans-

vy Seruin glutomic pyruvie trans-
iminnse (SGOCTS ; and .

vy Ganunn glustamyl trnnspsptidase
‘GGTP).

{4} Addiiliouni iesis thot mey opiion=
Ny be considcred for uso in screening
nelude: L

1) Laclic AchyQrogennse;
i1} Serum protein detcrminations:
i} 8crum protein electiophoresis;

wma

(1¢) Piatelet count.

(5)Laboratory analyses for all blologi~
'nl specimens ilieinded In medical exam-~
nations chiall he performed {n labota-
orles naccredited by the College of
Americon Pnthalogists or licensed undor
I3CFR Part 4.

(G 1L vhe resuits of sereening required
n paragraph {0)(3) of this section ara
1ormal, sereening shall be repented:

i) Every six months for employvees
vho have been employed in vinyl chlo-
140 relatedt operations for 10 years or
nore: and

uir annuaiiy for ail giher cmpioyecs
mtering regulnted areas,

¢T) If one or more lver functlon lests
aerformed are abnormal, serum testing
shall ba repoated as soon as possible,
aveferably within two o fowr weeks. I
ao abnormalitfes are present upon re-
wreening, serwm testing zhall be ro.
scated in three monthis,

(8) If abnormalitics persist upen te-
jcreening, the etnployee shall be with-
lrawn from areas where contact with
viny! chloride is possible, and an individ-
1alized madlesl workshop shall be -
stituted, Sugresied as initial steps are a
somplete physical examinalion and vavi-
yus speclal procedures such ne hepatitis
13 antligen <deterniination and liver sean- |
ning. If lver function ahnormalitics are
jetermined to be unvelated to lver dis-
sase. the emplayee may be permitted to
retarnt to vinyl chtortde-retated emuloy-
ment, subject to Individual medical
svaluation, i

¥) A compieile and accurate record of
the resulis of mnedical examinations shall
be niade aud mamiained for the dura-
tion of eciployment plus flve yemrs, or
for 20 years. whichever is onger.

{p) Records. (1) Records of monitor-
Ing and meaaitring, medicn) records, and
regulsted arefs entry rosiavs and suma
marleg, shall be made available tor ex-
sminalion and copying upen request to
puthorized reprosontalives of the Assist-
ant Secrctary and the Director.

iv7s
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(2) In tha svent that the am. .oyer
ceases ta do business and there is no suc-
cessor to recetive end ratain hiz reecords
for tha pireseribed period, these records
NAll be transmitted by registered matl
to the Director. and soch cmiployee indi-
vidually notlfled in writing of * this
transier,

(3) Entployees and thelr designated
representatives shall be provided access
to examine aud copy records of monitor-
ing and mensuring. .

‘4) Fotmer employees shall be pro-
vided acces to examine and copy racerds
reftacting their osm exposurcs.

(3) Upon written request of any em-
ployee, n cony of the medicnl record of

.sueh employeg shall be furnished to a

phiysicinu designated by the emplayee in
such request, .

(q) Reparts, (1) Not latey than ooa._
______ tha Iollowing information shaill
be reported to tiie OSIEA Arca Direetor.
Any change in sucli information shatl be
reported to the OSHA Area Director
within 18 days of such ¢nange.

(1) The address and location of each
establishment wiich hne one or more
regulated arens; and

(it} The rutmber of employces i1 cach
veguiated aren during normat sperations,
Locluding nialutenance,

2} Incidents which result in the re-
lease of vingl. chloride into any area
where employees may be exposed shall be
reparted In accordance wilh this parae
grapl,

1) A report of the occurrence of the
jncident and the facts obtainzhle at that
{Ime including a veport on any mecical
treatment of affetted cmployees shall he
made within 24 hours to the OSIA Area
Dircetor,

1) A written report shall be lled with
the OSHA Area Director within 15
talendnr days therveafter and shall In-
clude:

(A} A specificotiont of tho amount of
malerinl released:

(B) A description of the area Involved
and thie extent of kuowth and potential
employee cxposure and avea aflected:

(CY A repovk on anw medleal treat-
ment of aflected employocs and suy
mndierl srveiliatics  program  tmple-
mented: and

(D) An auvalysis of tho circumstances
of the tneldcut. snd measures taken oy
to be taken. with specltle complétion
datces. o avaid further sinmiiar teleages.

(3 Upon cormietion ol ony meonttoring
and measuring which discloses that any
employee has actually been oxposed ta
dateetabln levels of vinyl chilovicde. cnch
such employee shall be bictividu2liy noti-
fied in writing. The notice shall:

(i)Y Be dellvered not later than 10
working duys after completlon of the
otonftoring and measuring:

(1{) Statc the actual exposure in terms
of cancentration and time: end

1i{t) State the stepa which hinve Leen
taken, ase keing taken, and will be taken,
with speeific completion dates, to termi-
nate tlie exposure and prevent a recurs
rence.

PROPQSED RULES

(Scea. 8(b), 6(c}, nnt B(c), B4 Stat. 1503,
1538, 1800 (20 U.B.C. G55, 65T): Sccrorary of
Layor's Order No, 12-71 (38 FIX 8734) )

Birned nt Washington, D.C, this oth
day of May, 1974,
Jouw SrrNpEn,
Assistant Sccretary of Labar,

[FR Dne.74-10748 Filed 3-9-74;8:43 nm|

DEPARTMENY QF
TRANSPORTATION
Federal Aviatlon Administration
[ 14 CFR Part 251
{Docket No. 13698; Notice T4~191
TRANSPORT CATEGORY AIRPLAMES
Typo A Passenger Einergency Exit Capacity

‘The FAA Is cansldering rule making to
revise the passengnr seating configura-
tion limit that is applleable to Type A
exits on transport category airplanes.
Bections 25.807rc) (2) and (3) of the
Tederal Aviation Regulalions (FARs)
currently pravide thnt {or each pair of
Type A exits {(consisting of one an each
sicle of the fuselage) the aimlane may
have a maximun passenger seating cot~
figuration of 100.

This advance notice of proposcd rule
m:lklnf is being lssued In accordance
with tho FAA‘s nolicy for early {usiitu-
tion of public proccedings in actions re-
Inted to rule insking. An “advance' no-
tice {s jssued to Invite early public par-
ticlpation in the ldentiffeation and se-
lactlan of o course or alternate courscs
of action with respect fo o particular
rile making problem.

Interested persons ave Invited to par-
ticinate in the rule making by subinttting
xuich wrbttets data, views, or avymunents e
they may desire. Communientions shauld
Ideatily the remulatory docket or nolice
nuniber and be subenitted jo duplicate
to: Fedoral Aviation Administration, Of-
fice of the Chief Counsel, Atientinn:
Rules Deekat. AGC-21, 8G0 Independenae
Avenune, SW., Wasbington, D.C, 205391,
Cortnuications sliould he received on
or before July 9. 1974, to assurc proper
cansideration. All comments submltiod
will be availabla, both bofove and after
the rlostug dawe for comments, for ex-
antlnation by interested persons,

TTe regulatory provizions relating to
Tepe A exlis that ave conlained fn f 25.-
807 of the Federal Aviatian Repulattons
werve adopicd by Amendment 23-15, cof«
fective Ccetober 24, 1087. That amend-
mient also establichecd the provisfon, I
# 20.203(c). that mwuulfaeturers show by
demeitstration thed the maximum seat-
inT capaclly of an airplane havinhg a cx-
pacity of nmore thun 44 passencers can
be evacuated to the ground within 90
secottdy, under cowditians presevibed in
the regulation, As ciscussed in the pre-
amble 1o Amendiment 33-10, the sliow-
able passenger seating limit of 100 that
was established o each pair of Type A
exiges wng Iesg than the eva¢uatlon en-
pacity that had heen demounstrated by
test. As n vosult of receiving data and
informatlon tendinm to Indieate that
same of the considerations leading to the

conservativa llmitation mey no 1o
be applicable, the FAA has instity
regutatory study project to reeve
tho llmitation, ‘The study will inciuc
factora coriginally considered In e
lishing the Jimitation ax well ag any .
foctors found to be pertinent, 7
factors originally considered fnclude
linent evacuation tests and demon
tions. exterior slides, the number,
tion, and siza of aistes and prssnge
and evacuntlon system reliability.

. Data aveflable to the FAA on in-
ico evacuations, stide deployments,
cvacuetion demanstrations indicate
more than 140 passengers have
evacnated through & Type A cxit @
90 seconds. Thoe data further ind
that Type A exlt systems may
higher fn-zervice reliability than wa.
ticipated at the time tire lhnitation
establixlied In thie regulntlons. Fow
the FAA Lelieres (& Is {mpnrtant t
view all refevant data on safety and
conaiderntions that may ba applical
ey proposed change in the Type A
passenger seating limitation, To this
the FAA soticits data. views, and =
ntents [rom all interested persons o3
questions set forth below., Data supr
g an answer shauid Le submitte
fdentitled sufficiently that the FAA
obtain or develap {t.

1. Do the data available on sveew:
tests and in-service incidents that v
to the evacuntion capscity of Ty
exits uitder emcigency conditions 1
cnte that Lhe 100 possenger lUnitar
may safely be incrensed?

2. What relinbiiity has been den
strated for Type A exit systoms by »
lce experience an tears? )

3. what relallonshing mny he ae
lished between reliability and pasae:
cmergeney evacuation eapability of 3
A cxits?

4. Iow would the emergency cvn-
tion cnpability of Type A exits be
fectad by specifie increases i passe:
seating capacity and by specifin pas.
ger seating configuration consideratis

5. I there are other (actors
shiculd Le considered, bow should tiw
evant data be related to tiie cmerse
evacuation capahility of ‘Tvpe A €
- 6. If the commentater recaimme
specific passenger capneitios for con
eration, what economic and safety br
fits ov prenalties would be associatéd v
tlrem?

Isstied In Washington, D.C., on Ma
1074,

C. R. Merveiy, Jr.,
Acling Director,
Flight Standards Sercic

| FT2 Doc.74-10707 Fled 5-0-74:8:43 an

[14CFR Pt 33 ]
| Dacket Ko, T4-NW-4 -AD}
AIRWORTHINESS DIRECTIVES
Boeing Madel 7371007200 Sarias
Airplanss .
The Federal Aviation adwministrat
Is considering amending Part 39 of |
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The vinyl-chloride fight is on

Chemical companics ave filing objec-
tons to the Occupational Safety and
Health Administration’s proposed per-
mancnt exposure standards for vinyl
chloride (CW, May 15, p. 25). But despite
the outlook for prolonged hearings and
accomulated date from many studies,
OSHA is still hoping to adopt the stan-
dards, which call for “po detectable
level” of VCM, by October.

Calling the proposed standards “im-
practical,” “‘unachievable” and “a disas-
ter for the industry,” producers of vinyl
chjoride and polyvinyl chloride are bas-
ing objections on thrée muin points.
These are, they allege, the unavailability
of manufacturing technology to eliminate
VCM completely, the economic impact
on the industry (they contend that plants
will be closed, jobs and markels lost) and
lack of data 1o support the new rules.

But indvstry chances of changing the
standards appear to be gerting worse, if
last week's New York Academy of Sci-
enter meeting on toxicity of VCM aad
PVC is any indication. Charges of blood,
liver and respiratory abnormalities resuit-
ing from exposure to vinyl chloride were
added to the known cases of angiosar-
coma.

Standerd Setting: The new standacds
proposed by OSHA define “no detectable
exposure Jevel” as being determined by
devices capable of detscting concentra-
tions of [ ppm. with an accuracy of |
ppm,, plus or minus 50%. *That's going to
be tough to achieve,” says Daniel Boyd,
director of the agency’s siandards devel-
opment office.

But Boyd observes that a combination
of cngineeting controls, work practice
methods and respirators could be used in
complying with the rules. The standards
would put plants in three categories:
those at which “feasible engineering con-
trols” would be used to reduce exposure
below detectable levels, those at which
respiratofs would supplement work prac-
tice and cngineering changes, and those
at which respirators alone would be used
because “no feasibie engineering eontrol
or work practicc method can be instituted
immediately,”

But industry is saying that these cate-
gorics are not practical, Reason: there is
no technology availeble o coropletely
eliminate exposure, 30 there has to be re-
lance on respirator systems. And these,
industry adds, are dangerous and won't
work. “Muybe we can build a new plant
to approach the proposed standards,”

says Harry Connors, general manager of
Diamond Shamrock’s plastics division,
“but we can’t adapt existing plants to it.”

More Studies: What choice is left to in-
dustry? The anrwer could come from a
series of sconomic impact studics that are
being undertaken.

One will be done by OSHA, although a
cantractor to do the work has not yet
been hired. The Society of the Plastics In-
dustry has hired Asthur D. Little to study
the economic impact of the new regu-
lations. That stady could be ready within
two months.

In formulating its VCM rules, OSHA
relied heavily on evidence of develop-
ment of angiosarcoms in mice at 50-ppm.
exposure during tests sponsored by the
Manufacturing Chemists Assa. at Indus-
trial Biotest Labs. And now those Iabs
and those of Cesare Malioni, in Bologna,
Raly, are going to rua further tests on
mice at 25, 10 and § ppm. But the indus-
uy contends that much of this data
doesn’t relate to human exposure. Con-
nors cites cases of 17 workers at Dismond
Shamrock’s Deer Patk, Tex., plant who
have had 20 years’ exposure, he says,
without damage.

Also under investigation is emissions of
viayl chloride from manufacturing

~ plaats. The Eonvironmental Protection

Agency maintaing that there are 6% VCM
losses from PVC plants and concentra-
tions of 1-2 ppm. in air outside plants.
Several PYC makers have been installing
ventilation systems a5 protection for
workers. Closing this outlet for air pollu-
tion reasons wili prove an added hardship
for the already-hard-pressed makers of
VCM and PVC.

And if limits are put on the amount of
unreacted VCM on PVC resins, as is
being considercd by EPA, the industry
may find il has “nowhere 1o g0,” &5 one
company spokesman put it,

Dart takes the plunge

Improved market conditions have trig-
gered one polypropylene expansion, and
more may be in the works,

Dart Indusiries, which had been con-
sidering expassion for some time (CW,
Apr. 11, 73, p. 15), said lasl week it will
build a 150-million-ibs./year polypropyl-
ene plant near Houston in a joint venture
with E} Paso;Products, a subsidiary of El
Paso Natural Gas. Startup is expected in
*76; cost was not disclosed,

The partnership already operates a

Tue of the news

130-million-1bs./year polypropylene
plant in Odessa, Tex. That unit will be
debontenecked to up capacity by 10 mil-
fion ibs./year, according to Dart's chem-
ical group president, Raiph M. Kright.

Knight said the decision ta build & new
plant was based on forecasts that US.
polypropylene demand will double, to
about 6 billion lbs./year, by *80. Recent
increases in prices of the material, he
adds, should offset higher costs.

Site for the new plant will be 550 acres
in Bayport, Tex,, recently acquired by the
partnership from Frierdswood Develop-
ment. Knight said the site was chosen be-
cause it is close to other perwrochemical
complexes and to shipping facilities.

Polypropylene is tight, although not as
scarce as some other resins. Prices are
firm, and industry observers say addi-
tional capacity is needed, since only Her-
cules and Amoco Chemicals have major
U.S. expansions pow in the works.

Shortages won't vanish

Shortages of vital feedstocks will be a
major and long-lasting problem for the
plastics industry, Amoco Chemicals’ en-
vironmental cootdinutos, Victor A. Den-
slow, snid last week at the annual techni-
cal conference of the Society of Plastics
Engineers in San Francisco. The short-
ages, he predicted, will last at Jeast three
yeass, perhaps 10,

Densiow maintains that new feedstock
capacity has been discouraged by low
rates of return on investment (*3-5% in
TECETIt years, sommetimes almost zero”).

In addition, he says, environmental
considerations have limited the wvail-
ability of energy and feedstocks. He cites
these examples: nuclear plants, which
could free hydrocarbons for chemical
use, have been held up; the Alssks pipe-
line has also been delayed; Santa Barbara
channel oil has not been available; end
sulfur and strip-mining restrictions bave
cut the availability of coal.

AJl these factors, Denslow notes, wili
resull in reduced availability of plastics
and higher prices. “We can't yet assess
the effect of higher prices on demand for
plastics,” he adds, but he says that it will
probably lead to a drop in demand.

Conference leader John J. Haher, gen-
cral sales manager for Borg-Wammer
Chemicals, emphasized that “the plastics
induystry must prove to the oil companpies
that plastics represent a favorable return
on investment 1o their refineries.” .

To get a share of available crude oil, he
added, plastic producers will have to pay
much higher prices.
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Top of the news

Taxes-undermine mining
Texasgulf last week dramatized the
growing concern of chemical process
companies about tax measures now being
considered in Ontario and elsewhere in
Canada, The company said it postponed
indefinitely its planned §95-miilion mine
expansion at Kidd Creek, Ont,, citing tax
uncertainties, The mine expansion would
up copper-silver-lead-zinc ore production
to 5 million tons/year from 3.6 miilion.

The Ontario proposals pending in the
iegislawure could tax “pew™ mine produc-
tion by large firms, such as Texasgulf, at
ratcs as high as 77%, according to mining
sources. Texasgulf, however, has said that
it believes the new proposals also will
contain some offsetting incentives, espe-
cially regarding procesting and explor-
ation. Meanwhile, federal tax proposals
that would increase levies on mineral
profits to 50% also are pending but their
future may depend largely on the out-
come of the new Canadian elections now
set for July 8.

The Ontario proposals followad disclo-
sures by both British Columbis . and
Manitoba that they want a bigger tax
bite. One mining company caiculates that
the combined cffects of the British Co-
lumbia and federal taxes could be a 104%
assessment against its income.

Faiconbridge Nickel Mines comments

" that it will be re-evaluating expansion

plant in the Sudbury area. Hudson Bay
Mining and Smelting President H.A.
McKenzie says the company’s Stikine
copper project in northwestern British
Columbia is “in jeopardy.”

But International Nickel Chairman L.
Edward Grubb asserts: *'We cannot help
but believe that as the long-range impact
of the various tax programs becomes
clearer, modifications will be made.”

Chilorine demand shifts

After *73, the inorganic chemical indus-
try will move up behind organics to be-
come the second-biggest consumer of
chlorine. That was the prediction of Al-
lied Chemical’'s H.W. Schulize at the
Chlorine Institute’s bicentennial sym-
posium in San Francisco last week,

Next year, said Schultze, total chlorine
demand will reach about 12 million net
tons. The breskdown by industry, he
added, will be organic chemicals, 8.43
million tons; pulp and paper, 1.42 million
tons; inorganic chemicals, 1.15 million
tons; water treatment, 527,000 tons; mis-
cellaneous uses, 471,000 1ons.

Schultze asserted that the growth of
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chlorinated hydrocarbons (especially vi-
nyl chioride, chloromethanes and propy-
lene chlorobydrin intermediates) will
have the biggest impact on the growth of
chlorine demand. He cautioned, how-
ever, that feedstock shortages and envi-
ronmental problems in manufacture, use
and disposal of chlorinated hydrocarbons
could curtail that growth,

In inorganics, said Schulize, the in-
crease in titanium dioxide production via
the chioride route also should boost chle-
rine demand.

One industry that Schultze said wounld
reduce its demand for chiorine is pulp
and paper. Reason: recent success of the
coxygen bleaching technique in paper pro-
duction could substantiatly cut back chlo-
rine use in bleaching.

Schultze forecast a growth rate of 6%
for chiorine in the U.S. and 7-8% world-
wide during the next 10 years. The faster
foreign rate, be said, is a resuit of more
rapid gains abroad by organic chemicals,
particularly plastics.

Schultze stated that demand will not
increase as fast for caustic soda, caustic
potash, metailic sodium, potassium nj-
\rate, magnesium and other by-products
of chlorine manufacture at for chlorine.

How now, biphenyl cow?

About 1,000 Michigan dairy cows were
quarantined last week after a 10-month
investigation by federal and state
agencies tied a drop in milk production to
feed tainted by a fire-retardant chemical.

The investigation disclosed that the af-
fected cows, producing both consumer-
and industrial-grade milk, were given
feed contaminated with brominated
biphenyl, 2 fiameproofing material for
roofing and textiles, The chemical was ac-
cidentally blended with magpesium ox-
ide, a milk production booster, in special
feed mixes prepared by Michigan Farm
Bureau Services (Lansing).

The probe found that the fire retardant
and magnesium oxide wers packaged in
similar brown bags by the manufacturer,
Michigan Chemical (St. Louis, Mich.).

Michigan officials say the tainted milk
may have been distributed, but add that
there is little heslth threat to consumers
because in the packaging process it was
greatly diluted with milk from unaffected
herds.

Health authoritics arc uncertain of the
effect of “breminated biphenyl on hu-
mans, but state officials say the level of
the chemical in the milk was “considera-
bly” higher than is permitted under fed-
cral regulations. .

el

GCA'S COLE: Powder coatings sales will
jump, but fsll short of earlier forecasts.

Coated with uncertainty

Sales of powder coating materials and
application equipment will pick up sig-
nificantly during the rest of the decade—
but perhaps not as quickly as had been
expected. That was the forecast of GCA
Associates President Gordon E. Cole, Jr.,
at a powder coatings conference spon-
sored by New York University in New
York last week.

Because of the uncertainties about au-
tomotive and glass bottle developments,
Cole said, GCA’s exrlier sales forecast of
250 million lbs. of powder coating mate-
rials in '80 probably will not be reached
until ’82 or '83. In *74, he predicted, sales
of the material will amount to 40 million
1bs.

Large automatic coating installations
will grow in popularity, Cole said, be-
cause they save on energy and raw mate-
rials. On the other hand, the use of pow-
der coaling for automobile tops will be
“deferred,” he said, because manufac-
turers are busy converting to the produc.
tion of compact cars, lack the exira capi-
ta]l needed to develop new coating
equipment for car tops.

Cole also stated that it is nos certain
when there will be large-volume powder
coating of piass bottles for carbonated
beverages. He said much will depend on
the xctions of soft-drink producers and
op consumer protection legislation,

The biggest °73 powder coatings mar-
kets, sald Cole, included piping; electri-
cal, fire and matine equipment; appli-
ances and wire goods; metal furniture.
Epoxy, vinyl and polysster coatings went
into these applicatons.
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