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TO Mac Roy Gasque, M,D. AT Stamford 1-B DATE Jamuary 31, 197h

FROM Righard Henderson AT Now Haven 1-K-S CoPY TO

SUBJECT Vinyl Chloride,

WHY FILE THIS CQFY? IF YOU MUST RETAIN IT, SPECIFY A DEFINITE RETENTION FERIOD- OME YEAR

Enclosed is a copy of a brief commsnt from the Jamuary 28, 197L issue of
Chemical and Engimsering News on the B, F, Goodrich angiosarcoms findings.
I find the information regarding Dov Chemical of interest in view of
informaticn from other sources on the concentration of vinyl chloride
monomer in air in their operations. The enclosed copies of correspondence
on the subject may be of interest to you.

V. K. Rowe, who is mentioned by Dr. Stokinger in his letter of April 6,
1970, is in charge of toxicology at Dow, Sinoe Dow is a major producer
of vinyl chloride, it seems that he would have pusiwd in 1970 for a

Threshold Limit Value of SO parts per million for vinyl chloride moncmer
if that had been Dow's standard since 1960,

_— A

Encl, Richard Henderson
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Long-existing concern over possible
health hazards to workers in firms
making polvvinyl chloride and
vinyl chlorice intensified dramati-
cally last week with a disclosure
that indicates there may well be a
serious occupational disease prob-
lem-—one involving cancer.

B. F. Goodrich Co. voluntanly J
revealed to federal and state offi-
cials that since 1971 three blue-col-
lar workers at its PVC resins plant
at Louisville, Ky., have died from a
very rare form of liver cancer. two
in 1973 and one in 1971. The can-
cer—angiosarcoma—is so rare that
federal authorities estimate that
deaths throughout the U.8. from
this cause total only 21 per year.

Alerted to the deaths, federal ex-
perrs and safety inspectors rushed
witiuin 48 hours to the plant. Dr.
Marcus M. Key, director of the Na-
tional Institute for Occupational
Safety and Health., says that his
agency will Rtep up zh effort to de-
\. \.LIIL L: k}l(. d“’LL ‘\. All
the U.S. and in foreign countries
with similar manufacturing pro-
cesses,

NIOSH plans to develop, on a
crash basis. critenia for stringent
work pracrices for use in the polyvi-
uvl chloride process. An agency
spokesman tells C&EN the criteria
m:zht be ready in several weeks.

The deaths were among BFG
cmplovees who worked in some
phase of the PVC polvmerization
operation. but nnt in drying, tin-
i-hing, or other areas. Thev had
worked for BFG for 1510 28 vears,

Dr. Maurice N. Johuson, BFG's
dirzutor of environmental health,
stresses that the causes of death are
subject to verification and that the
company i. probing to see whether
they are occupationally linked.

Neither company officials nor
foderal experts are certain now
what the suspect carcinogen may
he, if the deaths are due to job ex-
posure. And apparcatly there is no
viclation of the federal standard for
espo-are 1o vinyl ehloride vapors of
300 p.pan. of vinvl chloride on a
tnune-weighted-average basis, BFG
maximum exposires In its
plnt~ have ranzed from A0 to 100
DL om.. with puulhl_\ higher expo-
sures but not Jor lony pormds.

Do Chemical. a major
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chloride maker, urged use of a 50-
p.p.m. exposure level in the litera-
ture in 1961 and adopted it as a
company standard some 15 years
ago. Regular physical examinations
for Dow workers support the safet I-{
of this level, says Dr. Etcyl
Blair. health and environmental re-
search director. But last summer
Dow warned all of its U.S. vinyl

workers of a “‘potential problem,”
based upon results of an ltalian re-

search study that found tumors in |

rats administered 30,000 p.p.m. of
vinyl chloride.

To its credit, BFG's voluntary,
alert is the first such notice ever
made to NIOSH by a firm for a se-
rious health problem. But the ensu-
ing probe seems likely to shake op-
erators of the 36 existing PVC resin
plants in the U.S. as well as anoth-
er 14 vinyl chloride plants.

Lift price curbs on
plastics, Sl urges

Citing high overseas prices luring
plasnc resin supplies from the U.S
market, the Society of the Plastics
Industry has petitioned the Cost of
Living Council to exempt petro-
chemical feedstocks, plastic resins,
and fabricated plastic products
from Phase IV price controls.

The move is a result, according
to SPI president Ralph L. Harding,
Jr.. of ‘“raw material shortages
caused by the world energy crisis
and artificial domestic shortages
attributable to Phase 1V price regu-
lations.” Mr. Harding says domes-
tic price limits have held resin and

Harding: to end artificial shortages

OLI 1512

feedstock prices at “abnormally low
levels.” leading producers to in-
crease exports of these products to
more lucrative foreign markets.

The SPI ition lines up with
that taken by fertilizer makers in
their successful bid to have fertiliz-
er industry wage and price controls
lifted to ensure adequate supplies
for the U.S. market (C&EN, Nov.
5, 1973, page 2). The fertilizer in-
dustry victory, however, may be in
trouble. The Cost of Living Council
is considering placing some new
form of price control on the indus-
try in response to what it believes
to be excessive price hikes on cer-
tain fertilizer products.

In arguing its case to CLC, SPI
claims that polyethylene sells for
up to 45 cents a pound abroad,
compared with a domestic price of
about 18 cents a pound, and poly-
styrene that lists for about 16 cents
a pound in the U.S. sells in foreign
markets for up to 80 cents a pound.
The petition also says that petro-
chemical feedstocks such as ethyl-
ene and benzene sell on foreign
markets for as much as four times
their domestic price. Thus, SPI
claims, “It is not difficult to see
how cesnomic conditizng have die
tated significant sales of plastics
resins and petrochemical {eedstocks
abroad.” However, two large petro-
chemical and resin makers. Dow
Chemical and Union Carbide, pre-
viously contacted hy C&EN, deny
that their exports of these produsts
increased significantly in 1973,

To add ammunition to its argu-
ment, SPI surveved plastics proces-
sors in the U.S, to assess the «ffect
of resin shortages on production
and employvment. Accordiny 10 the
poll, 73 of the 159 respondenits have
cut back their operations by an av-
erage of 23%. and 32 have laid off
an average of 25 employees each.

Water quality laws
nzed fleshing out

“Believe it or not. industry wants
Public Law 92-500 to work.” Dr.
Monte C. Throdahl, Monwanios
vice president for technolouy, md
government and industry revre-e

tatives at a conference on m_n “lry
and clean water. sponsored by \id-
west Research Institute last soenin
I Wancas City, Mo, As N ~tand-. he

added, the 1972 Water Qualiny At
appears to be a skeleton, not an en-
forceable svstem.
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Moaitoring Exposures to Vinyl Chloride Vapor:

Breath Analysis and Continuous Air Sampling

EDWARD D. BARETTA,* RICHARD D. STEWART, M.D..* and
JOHN E. MUTCHLER}

Department of Eniironmental Medicine, Marquette School of Medicine, Milrwaukee, Wisconsin,

and Eniironmental Health Section, Bicchemical Research Labomtory,
The Doiw Chemical Company, Aidland, Michigan

@ An environmental survey was conducted to determine the time-weighted average

exposure (TWA) of a group of chemical plant workers to vinyl chloride (VCH
vapor, This survey featured continuous muliipoint air sampling and analysis using an
infrared spectrophotomneter. The inhalation expesure data were digitized and record-
ed on paper tape for snbsequent computer analysis and derivation of daily TWA
values for each worker. A breath sipling programn was conducted corcurrently
with the cnvironmental survey, and a series of breath decay curves relating post-
exprsure breath concentration 10 vapor exposure were derived from the data, To
validate the breath curves derived {rom on:the-job dita, pestexposure breath curves
were also constructed fiom breath duta chiained folloving experimental human
exposures to carefully controlled concentrations of VCI vapor. The close agreement
betwven postexposure breath concentrations at the corresponding TWA’s obiained
bv rach of the wmarhads Jiher cominuous air menitoring or breath
anilyds is valid for esthoating the worker's irdividual daily exposure to VCl, and
provides further evidence that breath analysis is a useful industrial hygiene technique

PR}
SUlawia

for exaluating vapor exposure,
g

ledroduction

"T'HE QUFESTION THAT MAY ARISE

following an c¢nvironmental curves s
whether the chemical vapor concentrations
measured are tiuly 1ep csentative of the exe
,r\mc beirg owperienced by the workmen.
Exaluation of the anges of atmasphirie con-
contations and cv_imat(s of timrovcighied
*veraee concenration (TWAY are all too
wfun based en a few pot samnles obtained
under conditions which are new rejrescma
tive of all phases of a given operation. A
more cxact measurement of vapor expostre
would have ta be based on continneus moni-
toring of ah in the workman’s breathing
zone during his entire work shift. Chyviously
this task is made difficult and ofren imposcible

1 e poner wae prescented  at the Amenr in Todinteial
o Cenfirince St Toue Mooouri My, 1317, 1 oh
NMocaher, Woegoane n

“‘ e S ] af Modare
Bl Chanieal Compoany Miand, Michizan

by the large number and varicty of tasks per-
formed hy today’s modern chemical plant
wnker.

Recent improvements in antomatic inoni-
toring und data processing rqguipment have

provided a means for a more <atisfactory so-'

Intion.  Sequontinl samplers and automatic
aralvsers and recerders can now be used
to continuously monitor several locatiens or
operations to ynovide mere valid data on
which to base extimates of chemical exposure.
Computers can be utilived to manige the
large volume of data gencrated by continu-
ous monitoring.!

Meanwhile a technique has been under de-
velopment which more precisely defines the
level of individeal expesure. The realization
that the total b~dy burden of a 1olatile chem-
ical 1 Jdircethy related to s concentration in
expired «h led to the devdopment of tech-
viques for collecting and aralyzing breath
samples uselnl in estimating the more indi-

547

o —_ - = —ea

st st St ¥ o e

- ———— —

OLI 1515




538

vidualized exposure experience of each work-
man. Studics by Stewart of al. ** have shown
that the excretion or “decay” of vapor in the
breath can be used to characterive the ex-
posurc. Breath decay curves constructed for
several chemical solvents have proved clin-
jcally useful as an index to chemical expo-
sure,

These breath decay curves, for thc most
part, were constructed from postexposure
breath data obtained from experimental hu-
man exposures to carcfully controlled and
relatively  constant vapor concentrations.
However, breath deeay curves have recently
been constructed from breath data collected
from workers whose work environment was
being continuously monitored.”

In this study of human exposure to vinyl
chlodide VCIY vapor, bicath decay curves
constructed fiom data obtained during ex-
perimental exposures to the relatively uni-
form concentration within an exposuie cham.
ber vere compaicd with those deiived at the
thearetically equal, but broadly fluctuating.
concentiations encountered in a chemical
plant atmosphere. A\ measure of the validity
of continuous monitoring data and the use-
fulzews of breath analysis in assessing time-
weizhted average oxposure was reflected by
a close shimilaiiny between the two sets of
bicath decay curves.

[Cworx A—REA )

STATICN 3 STATION 5
3 ]

|
STATION 2 [ISTaTioq 4 {! sTATION 6

QUTSIDE AIR i
TATION | }
_---9—._ t
e S TR
INFRPRED DGITIZER
SPECTROVETLR ~
| Recorosr

r—_— COMPUTER

EXPOSURE
SUMMARY

[

TIME- WEIGHTED WIAN EXPOSURE » OO § L,r
iz

Where C, » mean coacartratian at Statrgrn i

P, = per cert of time spent ot docalion
duting nocmel wark acfivity

Fisvre 1. Schemnane diagram of the infrared
continuous MONitoring systen.,

Novembcr-Deceniber, 1969

Procedures
Monitoring the Plant Atmosphere

The chemical installation surveved was a
closed structure housing several separate
chemical processing operations. First, a job
survey was conducted for each of four job
classifications to determine the work areas
frequented by the workmen and the time they
spent in each area. For each job classification,
five sampling probes were strategicolly placed
in the work arca. A sixth probe was placed
outside the building, and chaicoal and silica
gel filters were placed in the sampling line
to assure a clean air reference. The sample
probes wete 5/16-inch I.D. Saran tubing
through which air samples were diawn by a
vacuum pump at a rate of 17.5 liters/min
to a centrally located infrared spectiophotom-
eter. The spectrophotometer was cquipped
with a 10-meter path-length gas cell sensi-
tive to 3 ppin of VCI at a wavelength of
10,63 microns. The VCI concennation was
lineatly related to absorbance up to approx-
imately 1000 ppm.

A schematic diagram of the sampling sys-
tem s shovn in Figure 1. Sampling was ex-
ccuted sequentially with a set of siv two-way
solenoid valves contiolled by a timer which
advaneed the sampling location every 3 iin-
utes. A visual account of transimittance was
recorded on a strip chart recorder. Mean-
while the data werve recorded in dizital foun
on paper tape by a tape punch and digitizer-
programined to record three eguenil spaced
wansmittances during the last balf of each
S-minute sampling period.

The transmitiance data [winizhed by the
speciophotometer was converte! 1o ahsorb-
ance and reduced to concentration according
to Beer's law:

(X,~X%)

A= LOQIOK:&"ET)

whete
A = absortbance
A = basc-line respons:
g

I

response at total ab.orntion.
X, = response at location i
! = 2,3,4,5,6
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Finally,

where
K = a proportionality constant,
C = concentration

The taped data were processed by a Bur-
rovehs 3300 computer at The Dow Chemi-
cal Company Computation Research Labora-
tory. The computer was used to calculate
il.e mean and standard deviation of concen-
nations at cach location for cach 8-hour
work shifs. Finally, time-weighted average
concenuations were caleulated for cach job
¢lawification using the time-location data
chtained from the job smveys. As described
clewhure,’ the weighted percentage of time
hing which concentrations exceeded seve
eval prectosen levels was also computed for
u-e in csanlizhing exposure profiles,

Fizure 2 describes the oxposure profiles
oquenyy diswributions)  for the four job
studicd  during  this  survey.
These maokies show the percentage of thme
o) By Vooenta

Lol tan s SUNWTD

Cas-tfications
t;li\ (SR SRV LY NTTEITIN
shuwen. They summarize several tens of thou-
sands of individually measured concentra-
dons and reduce them o single eurves! Fig-
ure 3 thews the corrective trend brought
abut by actions undertaken to reduce the
wunespherie eoncentiation of VC over the
7-mendh jotiod dwing which the study was
conducted. Only two job classifications war-
taed eaiensive stady, but men in all four
chastficatons were wshed to patticipate in
the breatl ~ampling program.

On-tice-Job Broath Sampling .

Three separate breath sampling programs
were conducted concurrently with the eavir-
opmenial plant sunvey, desgnated by the
bosed portions in Figure 3. Each worker
collected thiee breah samples dailv— the fest
on his arival hone fiom wmk, the second
5 1o 10 hours laier. and 2 final sample be-
fore returning to work the followineg day The
~anples were colleted in pipets constructed
frong short leagths of 20-mm soft class tabing
o which bad been welded at each end the
doeaded pontion af a 2 dian (8-l screw-

1000
-
00 -
b ® CCAGULATOR DPLRATOR
[ © ORTLR OPERATOR
2 POLYMEN QPLRATOW
a0t & SLENDER- PACRAGER
wor
100
L T od
-
'Y ARSI, VUl PR NP W —— f—
-
CORCEXNTRATION. prM )
FrY R SN A A SR S UV ML S SO W S N S . B
GOC 81 %) 2 3 10 76 MOM0IONOTC MG 90 95 FRINIVE MV

TIE-RIISATED % OF T'uC THE CONCEMTRATICN EXCECOLD ThAT SnOowe

Ficuvre 2. Exposure profiles expressed as VCI
vapor concentration veisus the exposure {requency
distribution for the four job classifications.

cap glass vial (Figure 4). The overall length
of the pipet was about 9 inches, so it could
be comveniently and inconspicuously trans-
ported to and from work in a lunch bucket.

The plastic caps were lined with six layers
of Saran film identical to that used for the
constrecdon of Saran air sampling bags. A
3/32-inch hole pacdrilled thiough one of the
s procided an aceess for withdrawing
samples. The Saran lineis provided an ef-
fective gas barrier so that vapor losses were
held to less than 1077 for a holding period
of 3 days.

When collecting a sample the subject was
ashed to rumove the caps, place the pipet to
his lips. and breathe normally in through his
nose and exhale through the pipet thiee

€017 U ATCN CATRATON
OYrER CPIRATOR
BLERCER - PLCRAGER
POLYMER QPERATOR

v oo

\ |

R LN U

AU

Froere 3. Wodkly mean vapor exposure concen-
tations iseacured during the suney, Periods dur-
iy which hieath wrphing was wonducted are reps
reselieed by the boved-in arcas,

— o —

ey —

frmek e Ty a—————
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Ficure 4. Glass pipet (50 ml) used for collect-
ing breath samples. One cap has a predrilled hole
for gas sampling. Both caps have Saran liners
which seal the pipet chamber.

times. After expelling the fourth breath he
quickly caps the tube, trapping a portion of
alveolar air. The importance of writing the
name, date, exact time of sampling, and the
worhshift most rccently completed, on the
label attached to cach pipet, was stressed.
Aliquots were drawn from the pipets with
a l-ml Hamilton gas-tight syringe and ana-
lyzed in an Acrogiaph A-600B gas chromato-
graph using N, cairier gas and a hydrogen
flame detector. Separations were made with
a 6-foot, Yg-inch L.D. stainless-steel columm
packed with Carbowax 20M alkaline on
Chromosoth W 60,/80 mesh acid-washed,

Exposurc Chamber Operation

Three experimental human exprsures to
VCi were conducted at nominal vapor con-
centrations of 50, 230, and 300 ppm._ The
exposure chambur was a room measuring 4!
feet by 6 feet wide by 7.5 fect high. The
room had a continuous positive air supply
and exhaust systeny capable of inaintaining
a slight negative pressute within the ¢ham-
ber. Continuous distiibution of the cham-
ber air was achicved by recireulating the air
with a squirrel cage fan thiough a series of
inlet and outlet ducts spanning the length of
the chamber. The VOl was mictered into the
duct carrying air exhausted by the squirrel
cage fan and entered the roomn atmo-phere
via the recirculation system at a rate sufficient
to maintain the desiied atimospheric concen-
tration. The vapors were introcuced from a
pressurized storage oviinder thiough 6 fect
of ¥-inch I.D. stainless-steel twbing into a

_rotomcter prior to entering the circulating air

duct. A heating tape wrapped around the
stainless-steel tubing prevented condensation
of the VCI and stubilized the flow of the
vapor,

The concentiation of VOl in the ¢hambes
was constantly njonitored with a Perhin-El-

Novc'mbrr-D«‘cc‘mbcr, 1969

mer infrared spectrophotometer  equipped
with a 10-meter path-length gas cell. A sam-
pling probe, consisting of 5/16-inch 1.D. Sa.
ran tubing, was centrally located during the
exposurc to represent the breathing zone of
all subjects within the chamber. The probe
was moved about prior to cach exposure to
detect imbalance of vapor concentrations
within the chamber so that nccessary cor-
rections in the recirculating systein could be
made. Air samples collected periodically
within the chamber throughout the exposure
day were analyzed by gas chromatography for
added assurance of analytical accuiacy. Both
the infrared spectiophotometer and the gas
chromatograph were calibrated before each
experiment and at intervals throughout the
exposure day.

Each 7.3-hour exposure day included a
0.5-hour lunch petiod in an uncontaminated
area outside the exposure chamber. The
TWA concentration was calculaied on the
basis of 7.5 hours of exposure.

Clinical and Labercto:y Procoducs

Each subject had been under careful medi-
cal surveillance by the medical departmient
for a number of years, and cach was given a
complete medical evamination a few days
prior to theé VCl exposwes  Included weie
a complete urinalysis and 24-hour urine for
urobilinogen, complete blood count with sed-
imentation rate, reticulocyte count, SGOT,
SGPT, LDH, alkaline phospharase, BUN,
creatinine. and bilivubin,

Each subject received a 1epeat physical
examination | hour before entering the ex-
posure chamber. Thic examination included
measurenient of temperature, blood pressure,
and pulse rate, a neurolozical cximninaton,
and collection of blood and ncath samples,
A questonnalie noting the presence of any
syimptoms ol illness (for example, headache,
nausea, dry throat' completed the pre-ea-
pesure medical evaluaten.

After the subject entered the chamber,
total expired breath samples were collecied
every hour by having him breathe aut through
a Saran tube leading to a Smian placue col-
lection bag located outside the chamber.
Tidal volume and total expiraton capacity
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d _were measured in the morning and again late
S in the afternoon exposure periods.

. ; Subjective and neurological responscs were
- ' measured before the subject entered the
PR chamber, 15 minutes after entrance, and at
. l I-hour intervals thereafter. Flannagan Co-
3 ordination and Craw{ord Manual Dexterity

Tests were conducted at midmorning and

- again in the afternoon, Breath sampling be-
gan immediately after the subject left the

. exposure chamber. A 24-hour postexposure
urine sample was collected and a blood sam-
ple was drawn the following merning for
. SGPT, LDH. alkaline phosphatase, BUN,

' creatinine, and bilirubin determinations.

Analyas of Breath Dala

The decay curves for the bieath vinyl chlo-
ride concentrations were constructed by step-
wise multiple regression using a digital coms-
puter. An cmnpiical 1clationship of the form
Cuoncenniation = f (TWAL time) was sclect-
od from a chaoice of several terms, cach hased
on TWA and/or time. The resulting regres-
sion cquation best represents the ordered re-
Intiorliy between hreath vingt chiloride cen-
cennaton. time-weighted average exposures,
and postesposure time,

Each breath decay curve has an associated
standard erior of regression which can be
used to compute the confidence band for any
chosen level of <znificance. The 93¢ con-
fidence hand for the mean of a group of ob-
scrvations was chosen in this case 1o deseribe
the staiistical error aswsociated with the hieath
daia and the regrision technique.

Results
Erperiviental Breath Curves

A total of 13 :nen participated in the three
expernntal ehamber exjrosiies at nominal
cencentiations of 50, 230, and 300 ppm pro-
ducing a total of 160 valid bieath data
peints Five of the six subjects exposed to 50
ppm were re-exposcd at 200 ppn 2 days
Iater. There was no 1easurable residnal vinyl
chloride detected on the hieaths of the tub-
Jects prior to the sccond cexposure. Serial
breath campling was initiated iminediately
after the subjects left the exposure chamber
and continued up to 20 heurs following the
evposures.

American Industrial Hygicne Assoctation Journal . 541

Tansee I
Experimental Human Exposure to Vinyl Chloride

Chamber

Eunccmul"_tgg-

-_ (ppm) Range TWA*  Number of
X s.D. {ppm) (ppm) Sulajecb
39 2 63 53 48 [}
261 8 289-243 248 4
493 7 318471 459 4
491 5 525-475 491> 7

aTime-weighted aversge concentration based on 7.5 houns
including a” 0.5:hour Junch period in an vncontaminated
area.

M ontinuous exposure for 3.5 houns.

Table I shows the analyzed concentration
to which the subjects were exposed, Calcu-
lations of the mean and standard deviation
of exposurc concentration are based on chart
readings from the infrared spectrophotometer
taken at 3-minute intervals over the two 3.5-
hour exposure periods. The TWA is based
on the total 7.5 hours which included a 0.5-
hour lunch period in an uncontaminated
area.

The final breath decay curves intended for
use as an index to VCI exposures were ad-
justed o TWA concentiations of 506, 230,

109
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Fictrr 5 Breath decay curves based on experi-
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DAILY VARIATION IN EXPOSURE TO VCL VAPOR
{8 hr TWA)
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Fiouxe 6. Variation in VCI vapor exposure for
three shifts.

and 500 ppm (Figure 3). A 100-ppm decay
curve was interpolated from the available
data using regression analysis. These curves
are presented with the calculated 93¢ con-
fidence bands for the mean of a group of ob-
servations,

On-the-Job Breath Curves

Ten workmen parteipated in the on-the-
job breath sampling proeram, producing a
total of 91 usable sets o data. Ten percent
of the breath saviples collvcurd weie disveard-

ed beeause of pipet leukage or poor sampling
technigues.

Absolute breadh levels ranged fiom about
20 ppmn in one sample taken less than 1 how
after an 8-hour TWA of 250 ppm, to bareh
detectable levels {(<£0.05 ppm} in samnples
taken after exposures at TWA'S below 50
ppni.

The extiemely  broad vatlation in the
TWA’s experioneed by workimen during onc
of the periads in which breath samipling was
bemy conducted 15 demonstrated for thiee
shifts of men bearing the job classification
“coagulator operator”™ (Figure 6). Minute,
houtly, and daily Huctuations in the concen-
tration of a contaninant are most descriptive-

Iy revealed by continuous monitoring  This
method of sampling quickly points out the
fallacy of juduing TWA and peak exposue
concentrations on the basis of spot sampling
or periodic stnveys of bricf dmation.

The remarkabde cortelation between breath
concentiation and conresponding TWA val-
ucs made it possible to construet the scries
of breath decay cutves shown in Figure 7.

November-December, 1969

with confidence btands only slighty wider
than those from controlled human experi-
ments. The closc similarity between these
curves and those constructed from controlled
exposure data arc further illustrated in Fig-
ure 8.

Human Responses

From a subjective standpoint no significant
untoward affeets were noted at any of the
exposure concentrations. The only complaints
were those of two subjects who reported mild
headache and some dryness of theli eves and
nose during the 300-ppm exposue experi-
ments. :

No odor was detected by ansone entering
the exposure chamber at 30 ppm. At 250
ppm all four subjects enterinyg the chamber
initiadly reported that they could detect a
very slight odor of the chemical. Five of the
seven subjects entering the eaposure chame-
ber ar 300 ppi were able to deroer e odar
of VICI, but after 5 minuws of expozvie those
five were unable to detect it even with forced
inspiation, Thice of the four subjects re-
entering the chamber after lunch weire able

e — ov e AR ———
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Fiouke 7. Enath decay cunves dodied from
breath data o becicd from wochos Dl s ou-

the-job exposures o VO vaper J8-honr TWAY
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to detect a faint odor of VCl. One subject wo—r—g——1 777
could detect a {aint odor on déep inspiration 0 —:LE-"“ g N S )
for approximately 13 minutes after entering 40 f————
the exposure chamber, 2 o

The exposure had no noticeable effect on P i |
neurological responses, nor did it produce sig- 10 e —
nificant changes in the results of mental, co- 60 :
ordinatian, or manual dexterity 1ests conduci- 40 - i
ed during the exposure period. All clinical S S ON- THE- JOBIORRS]

laboratory studies performed in the post-
exposure period were norinal and not signifi-
cantly different from pre-exposure values.

Discussion

The object of the environmental health
sunvey is to identify the aunospheric contam-
inant, deteimine the exposure level, and re-
late this o the health hacard it presents. H
one Iy to jndge hazord by mbient concen-
iration mensurcinents, then those measure-
ments must accwateh deseribe the exposure
sna continuing individual basis. A carcfully
conducn d sunvey combining continuous anal-
vois of the work joom atmsosphere with a
cemvehensive Job study will provide data

vand jor usthinadng wne-weghiod avoage
exposure,
On :he other hand, breath decay curves

constructed iom breath data collected dur-
ing continuous plant manitning are in close
agreernent with these obtained from exposure
chamther experiments with VCL These curves
Jiould therefore be useful as a sceond meth-
od for assessing exposure to VCl vapor.

The choice of vwhether one or bpth meth-
eds should be uwsed depends on prevailing
chrcmnstances and an the thoroughness de-
vred. Tor example, data vseful in deserib-
ing peak expowes are obtaned from con-
mous monitoring.  Concurrenily, exposure
ends and eoncentration yradients juay help
werniy plant operatonal incffieiencies and
cquipment mat{unctons by revealing specific
sources of emision. Conecting these prob-
s not onhy aesteres a heathful work en-
vironment bat often resulis in buns v ings
by reducing losses of 1aw inaterial and prod-
uct.

Centinuous  monitoring, however, s ex-
Saady costly both in time and in the equip-
thent required. The scope of data acquited s
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Figrre 8. Comparison of breath decay curves
derived {rom the on-the-jub data and the experi-
mental human exposwe data.

liniited by the number of sampling probes,
and these probes are not alwavs capable
of accurately measining the individual’s daily
exposure experiences. ospecially should these
involve unusual incidences cuch as chemical
pills or eaposures outside the monitored
area,

Brcath analysis has the advantage of in-
dividualizing cach worker's integiated daily
expostre. Bieath decay ctirves, as an index
of exposure, offer a means of estimating the
ayerage dally indb idual exposute on the basis
of a few bhreath samples taken <erially in the
postexpozure period.  Consequently® breath
analisis can be used to diagnose as well as
gquanutate an exposure which has already
occurred It ds a refatively inespensive and
simple meihiod which can be put into opera-
tion without extensive and costhy p:-Nminary
preparauons.

However, postexposure breath analysis does
not provide infarmation on the daily fluctua-
tious of eaposine, and the peak expusure con-
centrations are not iade evident by breath

dars  Finally, breath analysis is not applica-
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ble to all cheniicals, and breath decay curves
established for one chemical are not useful
as an index of cxposure to any other chem-
ical.

The décay curves presented here are in-
tended to serve as an index of exposure to
vinyl chloride vapor and are based on an
exposure duration of 7.5 hours for the experi-
mental exposurcs, and 8 hours for the on-the-
job study, The close agreement between the
two scts of curves and the narrow confidence
bands obtained in each case demonstrate the
usefulness and accuracy of both methods
for estimating TWA exposurcs and indicate
the Luportance of breath analysis and the
need for expanding its use in evaluating ex-
posures to other widely used volatile organic
chemicals.
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Notices and Deadlines

It is the policy of the ATHA Journal to accept and publish notices and
short item~ of import and interest to our readers subject to the limitatens of
available space. This is donec as a scrvice to our profission and no fec is

charged for such announcements.

Some notices are received too late to be carried te advantage in ouwr Jour-
nal. Persens supplying aunouncemcnts to us should keep in mind the tine
schedule of our publication, The Journal appears six times per vear with the
copics being mailed about the 20th of Febiuary, April, June, August, October.
and December. While emergency or urgent notices can be inscited up to thice
or four wevhs before the wailing date, such cannot be assued. Noimally the
announcements should be in the Editors hands at least two months or miore
before the issue in which they should appear. Purliaps these guidelines will

aidd you announcement gencrators.
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