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TESTIMONY OF RICHARD J. HUGHES
Vice President of Union Carbide Ccrporatlcn
Before
. Department oI ILzkor
Occupatlonal Sarsty and Health
Administration

Vinyl Chloride Occupafional Exposure Standari

My name is Richard J. Hughas. I am Union Carbide's
Chemicals 2nd Plastics Vice President, and I have served with the -

Company for over 25 years in this area. I intend to present the

position of the Company, & New York Corporation with headquarters.
at 270 ParkiAvenue in New York City, with respszct to the proposed
OSHA standard on vinyl chloride, 29 CFR Part 1910, Section 1910.93g.
We are and have been for 38 years a substantial manufacturer of
pc}yvinyl chleride homopoiymer and copolymer resins from viayl
chléride gas or monomer. Union Carbicde hzlped develop the mcnone
in 1936, but we no longer make it ourselves. In other Corporal

divisions, we are also a substantial user and fabricator of various

products from the polyvinyl chloride resin.
Our interest in the development of a workable standard has

caincided with the initiation of OSHA proposals for such acticn,
We subm.tted a position paver on March 5, 1974 to the preliminary
0OSHA heafings on this matter held in Washington before Administrative
Law Juége Gordon J. Myatt in which we stated that:

While we £aw no need for a teuporary zmergency standard,

vhere no enmergzncy c¢xisted, we welcoma2d the initiation of the regular
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rule-making procedure under Section &6 (b) of the Act, in which we
are now participating, because it afforded a highly useful  oppor-
tunity to investigate and review thoroughly and objectively the
potentiai problems of vinyi chloride moénomer handling practices

in industry. We were concerned that standards would be set withou£
proper exploration of all phases of the matter. The institution

and conduct of the present hearing accords with out stated

objectives.

) Our position in this situation is four-fold and may be

summarized as follows: : i
1. There is no medical evidence provided by OSHA or

NIOSH to Justify the praposngOSHA standard cf no detectable level

of exposure, which evidence is required by statute. The evidence,

s§§ forth below, shows no need of such a restrictive limit.

3 2. We accept the temporary standard of 50 parts per

million exposure level as safe. We support the SPI position as to

lower levels of exposure. In fact, no tangible evidence has been

presented at the présent hearings that proves any lesser exposure

is unsafe to humans.

3. We accept as a goal, a program to do whatever is
technologically feasible to further reduce employee exposure to

vinyl chloride.

4, We have an alternative proposal for OSHA, since ue
are sensitive to this oproblem and do not wish merely to be negetive,

as follows:
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5. We recommend that OSHA proceed to establish z uniform

regulatory work practice standard as suggested in draft language

‘carefully prepared by Mr. R. N. Wheeler, Jr., and reviewed by many

others. Some of the principles that appear therein have already
been reflected in the proposed standard; Otheré have not. We have
already submitted it on June 27, 1974 at this- hearing, with the
strong recommendation that it be cafefully considered in the final
rule-making. Although we believe that we should continuously strive
for the lowest possible exposure levels, we think that goals and
rules should not be confused.

We take this position for the simple reason that there hes
been no demonstraﬁicn wvhatever that worker exposure to vinyl chloride
monomer is hazardous at levels of airborne concentrations. Our own
expé&ience,tends to documant this contention. Little or no benefit
or potentizl benefit to employees froam over-stringent regulation
has been shown, and industry statements and evidence on the economic
impact of such action should cause concern over the continuesd ability
of the producers to continue to operate in such ¢ase. There is no
legal warrant whatever, as the courts have already ruled, for estab-
lishing a standard at levels where no evidence supports it. The
OSHA statﬁte éermits court approval of a Department promulgation of
a stazndard only if buttressed by substantizl evidence on the reccrd

as a whole. Associated Industries v. Devartment of Labor, 487 Fed.

24 342 (ccaz2, 1973).

RSV 0002668



[ U S

[ e e e

o e ——

v s e A

" We do agree, of course, fhat our goal should be wherever
possible, to limit the exposure of employees by adoption of those
engineering techniques and administration which are feésihle. Ve
agree that we should do whatever we ca@ to install all technically
feasible controls, and to adopt safe and progressive wo:’k practices.

Our concern, hovever, is that goals and legal requirements are two

‘different things. A regulation should not presently require that

which is attainable only in the future after the attainment only
in the future after the atta;nﬁent of the knowledge and technology
that we do not yet have.

It should be emphatically stated that .the proposed
permanent standard cannot possibly be met through application of
any known technology today, regardless of cost. 1In short, industiry
does not know how to :comply with the recommendation. Adoption of
thgeproposal as law would face the industry with the clear choice
of either (1) requiring its employees exposed to the extremely low
levels of concentrations to wear clothing and respirators which
are dangerous; cumbérsome;‘uncomfortable; and resentment-building;
which causé losses of empldyee productivity that will average up
to 50 percent'or more; and engaging in costly énd time-consuming
administrafive monitoring, surveillance and record keeping; or (2)
simoly stopping production of the resin altogether with all the

consequances that would ensue in the market place.
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" We know of no evidence to demonstrate that advanced

engineering and modified production practices could ever achieve

cperations mesting the non-detectatle level of vinyl chlicoride in

the work place air, as required by the proposed standard. Thus,

as a practicél matter, the proposed standard will require all
personnel in the restricted area to make 100 percént use of rasspir-
ators at all times or for a major portion of the work day. Union
Carbide holds that it is impractical and unsafe for employees to'
work regularly and routinely with respirators such as are required
by the proposed standard. Considerzble persuasive testimony has
already been presented to this same effect to this hearing. The use
of respirators should be considered only as a temporary practice
when atmospheric levels of monomer rise above the peraitted maxinum
and should be required only until corrective measures have been
taien to being the level of vinyl chloride down to or below the
pernitted maximum. As to-fespirator use, we submit that:

l. Due to current configuration of our plants, the fact
that batch processing is employed, and the state of technology, the
practical effect of the proposed permanent standard wlll be to
require employees to wear respirators 100 percent of their time
spent in the regulated area as described by the work standard.

2. It is difficult to imagine that workers in regulated
areas would be willing to remain employeddiunder these untenable

conditicns. Heat exposure; lack of mobility; severe limitations
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on communications with fellow-workers, end the physical burden of
respirator equipment will greatly lower employee morale over an
extended period.

3. Workmen restricted by respirator equipment can
precipitate safety problems due to awkwardness, limited abiliﬁy to
move to and from a unit due to emergency, restrictioﬂs on visibility,
and fatigue from carrying and dragging cumbersome equipment.

4. Certain maintenance and operating tasks cannot be
accomplished physically when a respirator is worn. The radius of
activity is severely limited by length of hose, number and location
of air supply outlets, and the weight and bulk of the respirator
support apparatus. Moreover, the requirement of constantly check-
ing supply source and hdse to ensure operability is a burden.

ii ‘Union Carbide has devoted much research, engineering,
and production talent to bring its existing polyvinyl chloride
plants simply to meet the present standards and, thus,.to\minimize
the time employeeé in the restricted areas need wear respirators,
as required by the standard now in effect. We have uncovered no
engineering approach to reduce viﬁyl chloride emissions to a2 non-
detectable level. Relief from the standard that employees be
raquired to wear respirators 100 percent of their time spent in
the regulated area must come from the setting of practical levels
of peralittsd monomer exposure,

Indeed, it is not too much to say that the OSHA-proposed

levels of exposure are unattainable, and unenforceable in practice

RSV 0002671
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especially where non-continuous monitcring is adopted, even if such
nonitoring is faithfully carried out. One problem lies in the
expected émployee resistance ﬁo its effectuation, as a practical
matter. It also would be simply impossible in many cases to ascertain

whether a detectable level of vinyl chloride monomer hashappeared'

Lram ey g o

in a2 given area, especially if as occurs with most excursions; it
would persist for only short periods of time.

The actual hazard that is posed by any exvosure of employees
to vinyl chloride monomer is In fact e very limited one. It is always
useful therefore to define what we are guarding against. Insufficient
attention has to date been given to that simple fundamental; and

the proposed standard itself avoids coming to grips with the matter.
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Instead, it attempts to settle the question by effectively forbidding
alIﬁdetectable exposure. Clearly this is "safe", but it hardly

answers the problem. Indeed, it sesms plainly to contravene the

OSHA statute which abdures'the Secretary to

"set the standard which most adequately assures,
to the extent feasible, on the basis of the best
available evidence that no employee will suifer
material impairment of health or functional
capacity.” 29 USC Sec. 655 (b) (5).

The proposed standard hardly complies with that statutory

conmaand,
Yet there does appear to be a hazard tc be met; and we
agree with meeting it. What that hazard has been shown to be at

this point ig, that long-term exposure of employees on a continuous
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basis to vinyl chloride monomer emissions at high concentrations

may cause liver angiosarcoma in some cases where inhalation takes

place. The proposed standard is unnecessarily restrictive, technically

and economically, in terms of such a limited hazard.
At this point, it would be appropriate to define areas

where the proposed standard need not go at all. Thus, employees of

resin fabricators, or any employese whose only potential contact with

vinyl chloride monomer is to resins or products contzining polyvinyl

chloride resins whose retained monomer 1s less than .1 percent by

weight are exposed to no hazard.

There is no need to be concerned about exposure to the
polyvinyl chloride resin as such; it is chemically inert, not only
as resin but also in the form of fabricated or mixed product. OSHA's
nuiéance dust standard with adeqﬁate ventilation adequately covers

any exposure thereto. We are concerned solely about the gaseous

monomer, which may be emitted during its production; during the

reaction which produces the polymers; or retained in the resin and

released Into the atmosphere.

There has been, moreover, no shqwing that the monomer in
its usual gaseous state causes any deleterious results by contact.
with the SKin, nor by ingestion. The retention of monomer on skin
or clothing is inlikely because the product is volatile and non-
adhesive, even where liquid monoaer spills occur; a lbw boiling

point assures such volatility. There could possibly be some

RSY 0002673
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absorption through the skin; but the percentage is not known, nor
has it been shown or claimed to have had adverse effects. A limi-
taticn will certainly pose no greater hazard to the skin than to
the lungs.

So the hazard we need to meet is that of potential'
angiosarcoma after long-term inhalation exposure at high concen-
trations. Nothing else has been snown hazardous; any other hazard
is simple speculation and nothing more, plainly not the sort of

- thing that would support a rule of law.

R IR

The proposed vinyl chloride monomer exposure standard of

Lo g

"no detectable level" in polymer operations implies that the health

of workmen will be impaired materially if exposed even to traces of.
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vinyl chloride. We know of no human or other medical data to sup;

port this conclusion. Actually, human experience in polyvinyl

chloride plants operated by Union Carbide refutes it completely.

The solvent process (l)-as operated by Union Carbide at
Texas City has remained essentially unchanged a§ to process, recipé,
equipment and operating procedure since about 1953. Its vinyl chloride
emissions are presently the same as has been experienced regularly
cver the past 20 years. Furthermore, measurements of vinyl chloride
mononer in the workplace a2ir and of exposure of orerators to monomer
made racently, are representative of the continuing condition since

1953.

(L) This is a process unique to Union Carbide, producing resins
suitable for coating use.
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.million on an eight-hour time weighted average basis.

Measurements during the first quarter of 1974 established

that operators in the polymerixation section of this plant were
exposed to levels of vinyl chloride approximating 30 parts per
Included

in the tasks assigned to these operators is the taking and testing
of autoclave samples to detérmine degree of conversion. During

sampling and testing, which occurs four times each shift and requires
about eight minutes to complete, workplace environmental levels

can range as hign as 400 parts per million in the sampling area.

We have taken steps to eliminate the need for this procedure.

Exposure time has been gathered on all of the 54 employees
worxing in this Jjob at the Texas City plant from 1948 to date.
Twenty-four have from one to twelve years work experience on this
365; two employees have had twelve years or more of exposure. No
unﬁéual liver function test results have been found based on a
recent review of the medical evidence in the records.

In Union Carbide polyvinyl chloride suspeﬁsion resin operation
the business realities since 1965 resulted in improved efficiencies
in conversion of vinyl chloride monomer to polymer through modiri-

cation of operating procedures and plant facilities. Increases in

mononer efficiency (Polymer/Moncamer charged x 100) from 85 percent

in 1958 to 96 percent in 1974 at our Texas City plant have been

and are beinz realized. Improved machinery for recovering the

mononsr from vapors released in venting and stripping sections
accounts for more than half of the improvemant whizh resulted

RSV 0002672
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in significant reductions in monomer emitted into the wcrkplace

atmosphere.
Recent measurements within polyvinyl chloride suspension

operations established that maximum vinyl chloride levels in the

workplace air approximated 30 parts per million time weighted

average (eight-hour) at a ceiling of U5 parts per million. Based

on the knowm improvement in monomer efficiency, it is certain that
the vinyl chloride moncmer levels in the 1974 workplace environmeﬁt
are significantly below those of the years prior to 1965.

Here too, health records of employees at Texas City show
no deterioration in the health of the workmen exposed during this
pericd.

The Unicn Carbide experience iz instructive in another
respect. We operate several fabricating plants which use the
poiyvinyl chloride resin for a variety of products. Monitoring of
our resin-handling at our fabrication plants show that the monomer
levels (using a gas chromatograph sensitive to 0.15 parts per million)

in the air around suspension resins rarely exceed 1 part per million

at our célendars, 3-8 parts per million at our Banbury mixers; or

an occasional "extreme" excursion to 18 parts per million in rare

cases of exposure to the resin in the course of unloading. There

has been discovered at those plants, moreover, after a2 check of
employee medical records, not one case of angiosarcoma, nor any

other liver or other disorder traceable to vinyl chloride. Aany

RSV 0002676



B e F Rl W f € RRTT BT VST R WG, P P B SO AN 4 TN L I ¥ TR SR AR SETR e AP i A et s s

"R S

P

of our employees "exposed" to such concentrations are long-term’
employees who have worked on.tﬁese substances for many years.

To return to the record at our Texas City plant, there
have been 431 employees potentially exposed to vinyl clloride
monomer at that location. This includes all workers that could
possible have teen so exposad. There have been a total of 24

deaths since 1948. Not one has occurred from angiosarcoma. The

exposure of these workers has, moreover, been lengthy and extensive.
Seventy-four of them were exposed for more than 20 years. Ninety-
seven were from 10 to 20 years. One-hundred ninety-one were
expése& for 1 to 10 years, and 69 for less than one year. Exposure
levels at Texas City, moreover, parallel that of many other older
plants in Union Carbide and the entire industry. The memory of
mahy employees attests to the frequent detection of vinyl chloride
odor over thé years. ‘Levels above the odor threshold were frequently
reéched in the early days. A recent test of levels of airborne
concentration of vinyl chloride monomer which could be detected by
odor was conducted by a panel of seven at our South Charleston,

West Virginia plant. It was discovered that none of the panel

could detect the monomer by oder at 146; 385 or TL6 parts per

million. Two of the seven detected it at 1317 parts per million.

All seven detected it at 2150 and 3800 parts per million. The

results support recent statements including several made at the

hearing that vinyl chloride monomer levels in the past were far

RSV 0002627
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higher than thought initially. The limited dispersion of angiosarcoma
in evidence found to date must be evaluated in the light of this
knowledgze.

Union Carbide has also produced polyvinyl chloride at
our .South Charleston, West Virginia, plant from 1936 to date. At
one time, we also made the vinyl chloride monomer; but we discontin-
ued such operations in 1968. After complete review of all available
heélth records a group of some 550 employees potentially exposed to
vinyl chloride monomer at that location, where the early exposure

levels were far heavier than st Texas City, there have been dis-

covered two cases of angiosarcomz. One employee, deceased in 1968,

was exposed for 18 years, from 1944 to 1962, at high vinyl chloride
concentrations. The other, still living, was exposed to high and -
medium high concentrations for approximately 24 years (1944 to 1963).
The exposures were continuous over the years. .

Yet many other employees plainly and obvicusly have been
subject to the same high exposure levels and have suffered no ill
effects therefrom. It is noteworthy moreover, that both reported

cases -- the only ones discovered out of a total of almost 1,000

Union Carbide polyvinyl producing employees reviewed -- were of

individuals exposed in_the earlier years of polyvinyl chloride

production, when no concern about inhalation of the material was

felt necessary. The only problem that azrose then was at very

high concentrations and was of flammability; profection was and

is simed at elimination of that hazard.

RSV 0002678
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At one time, there was a body of medical opinion that felt
that vinyl chloride moncmer was useful a2s an ether substitute; other
materials proved more adaptable as an anesthetic.

In operating polyvinyl chloride plants, we continue as in
the past to give high priority to safe practices that will avoid
the developasnt of explosive concentrations of vinyl chloride mono-
mer in the plant atmosphere and will eliminate ignition sources.

A defect in performance in this area of safety could lead to massive
destruction of life and property. Thus, work practices must be
written and cerried out with avoidance of explosive concentrations
and of ignition sources as the primary safety instruction regard-
less of exposure of workmen to monomer. As earlier indicated,

such considerations did de-emphasize reliance on respirators as a
s;fety device.

We therefore recommend that: (1) higher priority be
given in the total safety procedure to isolating leaking pumps,
sealing off ruptured lines, closing valves, blowing down autoclaves
showing mechanical deficiencies,'and teking all actions that will
minimize the possibility of catastrophe from explosion and fire
than to avoidance of exposure of workmen to even substantial concen-
trations of vinyl chloride for brief periods; (2) eaployees must
be able to respond to upsets and emergency conditions not hampered
to trailing airhoses or the 30 pound weight of a portable back-pack
2ir supply, not immobilized by vapor-impervious clothing, and not
cut off from vital communication by limited wvisibility and limited
hearing; (3) it is sensible to accept a brief exposure to vinvl

- )¢~ RSV 0002679



chloride monomer and thus to avoid a larger exposure or a2 greater

hazard.

It is also noteworthy that concentrations of vinyl chloride
monomer have been reduced over the years at the variouc American
producing plants, including our owm. t is clearly a ;1gnifi¢ant
fact for these hearings that not one angiosarcoma case has occurred
among the employees of a single one of the United States polyvinyl
chloride producers whose operations began in or affer 1950. It is

also significant that, of the 13 United States cases so far reported,

the average exposure of all such employeses has been 19 years at high

concentrations (i.e. above the odor parts per million or above

threshold) and_tnat most of them had an exposure period whose

onset antedates 1950. Moreover, the exposures that have resulted

in the 13 reported cases occurred at only four of the 36 United
States polyvinyl chloride producing plants. There are thus in the
United States, 13 monomer producing plants and 32 pelyvinyl chl9ride
resin producing plants where no cases have been reported at all.

The conclusion is inescapable that the only hazard of
potential angiosarcoma against which protection for employees is-

current required is that of long-term expcsure to high concentrations

of vinyl chloride moromer. A level of exposure based on our

'recognition of the actual hzzard would, we believe implicitly, pose

RSV 0002680
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no risk to the health of employees that could be in any way termed
abnormal. Any extra limitations'required below would clearly be
unnecessarily burdensome, and add nothing to improving warker
health. . '

This is borne out in the recently issued Tabershaw-Cooper
findings released May 3, 1974, in which that orgahization reviewed
the records of a total of 8,384 polyvinyl chloride-exposed employees
of whome at least 1,500 had been exposed for fifteen years or more,
and all of whom had had at least one year of exposure prior to
December 31, 1972. The findings were that the mortality rate of
this group was only 75 percent of what would be expected in a com-
parable group of the United States male population; and that no
cause of death in the polyvinyl chloride group studied sthowed a
Q;atistically significant increase over & comparable non-exposed

group; yet all reported United States angiosarcoma deaths of vinyl

W e A M, iy 2K A Kl N T BT AP

chloride mononer expdsees were found. The only caveat lssued by

" Tabershaw-Cooper was that liver cancer occurred "more often than
expected" in "fhose members of the group with the greatest exposure";
but that several other forms of cancer occurred at lower levels than
those normally expected. ﬁowever, the incidence of occurrence of
other forms of cancer.was not statistically signirficant.

A comparable study in Great Britain covering a group of

polyvinyl chlcride workers completed early in 1973, showed no
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increased incidence of cancer among the exposed workers, as compared
to a control population; yet thé British airborne concentration of
vinyl chloride monomer in,1973 were found to average 150 parts per
million; from 1960 to 1970, to range from 300 to 400 parts‘per ’
million; and from 1955 to 1960, 400 Fo 500 parts per million.

We also note with appfoval Dr. Dernehl's testimony reviewing
an epidemiological survey whose conduet he oversaw which shows that

liver abnormzlities in the study group of employzes exposed to vinyl

chloride are comparable to those of employees in non-exposed control

groups. Such a study of human reaction certainly does not suggest

any need for an extraordinarily restridtive exposure level.

The only ‘support, indeed, suggested for such restrictions,
moreover, has been studies not of humans but of rats and mice. ‘The
reéults of these studies, taken by themselves, are far from consti-
tuting conclusive or exhaustive proof of vinyl chloride monomer's
carcinogenic effects at even the exposure levels set by the temporary
standard current currently in force.

Moreover, the transferability of mice studies to human
experience is of dubious value. It is not known, indeed is
doubtiul, whether humans will react the same as mice to vinyl
chloride monomer exposure. The only possibtle valid data that OSHA
should consider in setting regulatory standards is that relating

to humans. The wealth of such data confirms our belief that exposure

at our recommended level is safe.

RSV 0002682
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There are numerous objections to the actual'language of

the proposed standard itself; many changes must be made. Ve would
list tﬁem as set forth in an appendix to my testimony which I
subait herewith. '
We are aware --and acutely so-- of the need of assuring
every worker's health and safety. We have been in the forefront
of such efforts for many years. Indeed, in 1973, our safety record
was one of the best in the industry. Nevertheless, we see no merit
in OSHA establishing unnecessarily restrictive rules in the light
of what we have defined above as the actual.known hazard. Where
there is no reason for regulation, it is folly to attedbt it.
Summarizing our position once again:

) 1. There is no medical evidence provided by OSHA or
NIéSH to Justify the proposed OSEA standard of no detectable level
of exposure, which evidence 1s required by statute. The evidence,
based on human hata, shows no need of any such restrictive limit.:

2. We accept the temporary standard of 50 parts per

million exposure level as safe, Ve support the SPI position as to

lower levels of exposure.

3. We accept as a goal a program to do whatever is

technologically and economically feasible to further reduce employze

exposure to vinyl chloride.

RSV 0002683
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L, Since we are sensitive to the problem and do not
wish merely to be negative, we are submitting an alternative
propcsal for an OSHA staﬁdard as an eppendix to this testimony.

There is merit in imposing limits on the vinyl chloride
monomer and polyvinyl chloride manufacturers along the lines we
have suggested. We believe that appropriate emplo&ee protection

can result from their adoption.
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