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I. TOXICITY DETERMINATION 

Exposures of employees to chemical agents at a molding operation {Press #22) 
were not found to be toxic under the conditions observed by the NIO SH Hazard 
Evaluation personnel during the survey dates of March 25 and May 19, 1976. 
Worker exposures to benzene, bis-chloromethyl ether, 2,6-ditert-butyl-p
cresol (BHT), carbon monoxide, formaldehyde, hydrogen chloride, hydrogen 
cyanide, nuisance particulate, phthalates, styrene and vinyl chloride 

· were determined by personal and area air sampling. Persons working at and 
around Press #22 have experienced mucous membrane (upper respiratory and 
eye) irritation associated with the use of a PVC-ABS material (a reground 
polyvinyl chloride and acrylonitrile-butadiene-polystyrene material). The 
use of this recycled material has been discontinued and should not be used 
unless emission control equipment is incorporated into these processes. 

This determination is based upon medical evaluation by interview and brief 
physical examination, laboratory investigation of these materials thermal 
decomposition products, measurements of workplace concentrations of air 
borne chemicals, inspection of the work areas and materials used, and 
review of the current knowledge of the materials used. 

I I. DISTRIBUTION AND AVAILABILITY OF DETERMINATION REPORT 

Copies of this Determination Report are available upon request from 
NIOSH, Division of Technical Services, Information Resources and 
Dissemination Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226. 
Copies have been sent to: 

I 

a) Welch Plastics and Manufacturing Company, Columbus, Ohio 
b) Authorized Representative of Employees 
c) U.S. Department of Labor-' Region V 
d) NIOSH - Region V 

For the purpose of informing the approximately twelve "affected employees". 
the employer shall promptly 11 post 11 for a period of 30 calendar days the 
Determination Report in a prominent place(s) n~ar where af.fected employees
work. 
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Ill. INTRODUCTION 

Section 20(a)(6) of the Occupational Safety and Health Act of 1970, 
29 U.S.C. 669(a)(6), authorizes the Secretary of Health, Education, and 
Welfare, following a written request by an employer or authorized 
representative of empl oyees, to determine whether any substance normal ly 
found in the place of employment has potentially toxic effects in such 
concentrations as used or found. 

The National Institute for Occupational Safety and Health (NIOSH) 
received such a request from an authorized representative of employees 
regarding worker exposures at a plastic molding operation where employees 
had experienced eye irritation, headaches, and chest pains. 

IV. HEALTH HAZARD EVALUATION 

A. Description of Process - Conditions of Use 

This facility is involved in the production of custom molded plastic
products. A total of about 150 supervisory and production employees work 
three shifts, with most working during the day shift. 

The operation of concern involves the production of an automobile dashboard 
part in ·molding room #2 (dimensions of about 100 by 20 feet with a 15-foot 
ceiling), at Press #22. Approximately l ,500 to 2,000 dashboard units \vere 
produced each day (as observed during the periods of this evaluation). A 
total of four employees per shift, three shifts per day are involved in 
the immediate area of Press #22. The backside operator places a piece of 
wood-grained vinyl plastic sheet on a 11 vacu-form 11 machine. The vacu-form 
heats (infra-red lamps) the vinyl plastic sheet and forms (by vacuum under 
the sheet) the dashboard features. This formed sheet is placed into the 
face of the mold with the aid of a "static electricity wand. " Zinc stearate 
is applied to the mold face as a rel ease aid. An acrylonitrile-butadiene
polystyrene copolymer (ABS material) is injection molded to this vinyl 
sheet to give the dashboard rigidity. The ABS material which is used~ 
this operation is conmonly a mixture of 11 virgin 11 ABS (Monsanto Lustran, 
and reground scrap ABS materials. These reground materials are commonly
the rejected dashboard parts (containing PVC and ABS material), and other 
non-ABS materials. The front side operator then removes the dashboard 
piece and trims off unwanted portions. A 11 cut-off 11 operator performs 
further trimming adjacent to Press #22. Another employee relieves the 
front and back operators during l~nch and coffee breaks. 

This operation is not ventilated with the exception of natural air move
ment through open doors. A space 'heater is located above Press #22. 

This operation was to stop in June 1976 when the productfon contract 
for the dashboard expired. 
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B. Evaluation 	Design and Methods 

NIOSH personnel 'visited this facility on three dates: March 25, May 12 , 
and May 19, 1976. An initial environmental and medi cal survey was con
ducted on March 25. During this initial visit a walk-through survey of 
th i s facil i ty was conducted, persons working in the area of Press #22 
were evaluated by medical history and br ief physical examination, air 
sampling was conduct ed, and bulk samp les of vari ous plas ti c materials 
were collected. An unannounced visit was made to this operation on
May 12, 1976 for the purpose of confirming the conditions of operation 
and materials used, and t o collect bulk samp les of materi als used. An 

unannounced follow-up envi ronmental evaluat ion was conducted on May 19, 1976 

and included air sampling and further investigation of work-related health 

problems. 


1. Medical

On March 25, 1976 six persons (all female) working at and around Press #22 

were intervi ewed regarding their occupational history , symptoms experienced

on the job, and aggravating or alleviating factors. Bri ef physical examina
tions and chest ausculation (chest examinations usin g a st ethoscope) were 
performed on several of the interviewees. 

2. Thermal Degradation Products 

Randomly selected bul k samples of plastic materials used at Press #22 were 
obtained and evaluated to determine which products are evolved under operatinq
conditions. These material s were heated through a temperature range of 
25-315 C. with a Mettler DT-1 Thermo-analyzer and t he weight losses were 

measured_ Al~quots of these materia ls also were put into a small oven and

heated to 410 F. A steady stream of air was passed over the sampl~s and 

the effluent vapors were analyzed for various contaminants: hydrogen

chloride (using litmus paper in combination with chloride analysis by
ch lori de spec i fic ion electrode), butadiene-styrene (detector tube), 
formaldehyde (chromotrophic acid test), and hydrogen cyanide (detector tube). 
The effluent vapors also were collected using activated charcoal and 
fluorisil with subsequent analysis by l inked gas chromatography/mass 
spectrophotometry . 

3. Air Sampling 

Benzene and Styrene - Worker exposures to benzene and styrene were 
estimated by area and pe rsonal air sampl ing. Benzene and styrene levels 
were measured by drawing air at 50 cc/minute through tubes containing 
activated charcoal collecting media. Analysis (carbon di su lfide desorption 
and gas chromatography) was performed by NIOSH l aboratori es in Ci nci nnati,
Ohio. Drager colorimetric gas detector units were also used to measu re 

the benzene and styrene levels. The benzene gas detector units are NIOSH 

certified to have an accuracy of ±35 percent at one-half the exposure 

limi t and an accuracy of ±25 percent at one to five t imes the exposure 
limit . The styrene gas detector units are not certified for accuracy. 
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8. Evaluation Design and Methods 

NIOSH personnel visited this facility on three dates: March 25, May 12, 
and May 19, 1976. An initial environmental and medical survey was con
ducted on March 25. During this initial visit a walk-through survey of 
this fac ility was conducted, persons working in the area of Press #22 
were eva luated by med i cal history and brief physical examinat ion , ai r 
sampling was conducted, and bulk samples of various plastic materials 
were coll ected. An unannounced visit was made to this operat ion on 
May 12, 1976 for the purpose of confirming the condit ions of operati on 
and materials used, and to collect bulk samples of materials used. An 
unannounced follow-up environmental evaluation was conducted on May 19, 1976 
and included air sampling and further investigation of work-related health 
problems. 

1. Med i cal 

On March 25, 1976 six persons (all female) working at and around Press #22 
were interviewed regarding their occupational history, symptoms experienced 
on the job, and aggravating or alleviating factors. Brief physical examina
tions and chest ausculation (chest examinations using a stethoscope) were 
performed on several of the int erviewees. 

2. Thermal Degradation Products 

Randomly selected bulk samples of plastic materials used at Press #22 were 
obtained and evaluated to determine which products are evolved under operatinq
conditions. These materials were heated through a temperature range of 
25-315 C. with a Mettler DT-1 Thermo-analyzer and the wei ght losses were 
measured~ Aliquots of these materials also were put into a small oven and 
heated to 410 F. A steady stream of air was passed over t he samples and 
the effluent vapors were analyzed for various contaminants: hydrogen 
chlori de (using litmus paper in combination with chloride analys i s by
chloride specific ion electrode), butadiene-styrene (detector tube), 
formaldehyde (chromotrophic acid test), and hydrogen cyanide (detector tube). 
The effluent vapors also were collected using activated charcoal and 
fluoris i l with subsequent analysis by l inked gas chromatography/mass 
spectrophotometry. 

3. Air Sampling 

Benzene and Styrene - Worker exposures to benzene and styrene were 
estimated by area and personal air sampling. Benzene and styrene levels 
were measured by drawing air at 50 cc/mi nute through tubes containing 
activated charcoal collect ing media. Analysis (carbon disulfide desorption 
and gas chromatography) was performed by NIOSH laboratories in Cincinnati, 
Ohio. Drager colorimetric gas detector units were also used to measure 
the benzene and styrene levels. The benzene gas detector units are NIOSH 
certified to have an accuracy of ±35 percent at one-half the exposure 
limit and an accuracy of ±25 percent at one to five times the exposure 
limit. The styrene gas detector units are not certified for accuracy. 
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Bi s-ch1oromethy1 Ether - Worker exposures to bis-chloromethyl ether were 
determined by area ai r sampling. Bis-chloromethyl ether levels were 
measured by drawing air at 200 cc/minute through Poro-pac Q collecting 
tubes with subsequent analysis (thermal elution into 2,4,6 trichlorophenol 
derivative solution with analysis of the derivative by gas chromatographic / 
mass spectrophotometry) by the Bendi x Launcb Support Div i sion in Coco Beach, 
Florida . 

BHT and Phthalates - Worker exposures to butyl-p-cresol (BHT) and phthalates 
were determined by area air sampl i ng. Air was drawn at 50 cc/minute through 
glass tubes containing fluorisil collecting media and subsequently analyzed 
(ethyl acetate desorption and gas chromatography) by NIOSH laboratories in 
Cincinnati, Ohio. 

Carbon Monoxide - Worker exposures to carbon monoxide were determined by 
area air sampl es using Drager co l or imetric gas detector units. These units 
are NIOSH certified to have an accuracy of ±35 percent at one-half the 
exposure limit and an accuracy of ±25 percent at one to five times the 
exposure limit. 

Formaldehyde - Worker exposures to formaldehyde were determined by area 
air sampl ing. Formaldehyde levels were measured by drawing air at about 
700 cc/minute through an impinger containing 1% sodium bisulfite col
lecting media with analysi s performed by Utah Biomedical Test Laboratory 
under contract for NIOSH. Formaldehyde levels also were measured using 
Drager colorimetric gas detector units. These units are not certified 
for accuracy. 

Hydrogen Chl oride - ~!orker exposures to hydrochl oric acid mi st were 
measured ·by bubbling air at 650 cc/minute through an i rnpinger containing 
0.5 N sodium acetate co llecting media. The amou nt of hydrochloric aci d 
was determined by the turbidi me t ric method. Drager colorimetri c gas 
detector units also were used to measure levels of hydrochloric acid gas. 
These units are not certified for accuracy. 

Hydrogen Cyan ide - Worker exposures to hydrogen cyanide were measured 
by bubbling air at 700 cc/minute through an impinger containing 0 .1 N 
sodium hydroxide collecting media with analysis performed by Utah 
Biomedical Test Laborat ory under contract for NIOSH. Hydrogen cyanide 
levels also were measured using Drager colorimet ric gas detector units. 
These units are NIOSH certified to have an accuracy of ±35 percent at 
one-half the exposure limit and an accuracy of ±25 percent at one to 
five times the exposure limit. 

Nuisance Particulate - Worker exposures to airborne nuisance particulate 
were determined by area air sampl ing. Airborne particul.ate levels were 
measured by drawing air at 2.0 liters per mi nute through a pre-weighed 
VM-1 filter with subsequent determination of the filter's weigh t gain. 
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Vinyl Chloride - worker exposures to vinyl chloride monomer were determined 
by personal air sampling. Vinyl chloride levels were measured by dravJing 
air at 50 cc/minute through tubes containing activated charcoal collecting 
media wi t h analysis (carhon disulfide desorption of the activated charcoal 
and gas ch romatography) performed by Utah Biomedical Test Laboratory unde1' 
contract for NIOSH. 

The worker 1 s thermal environment was eval uated by obt ai ning t he wet bulb, 
dry bulb, and globe temperatures. 

C. Evaluation Criteria 

l . Toxic Effects 

A review of the l i terature on health hazards associated with plastic molding 
of thermoplastic materials (plastic materials which are capable of being 
softened by increase of temperature and hardened by decrease of temperature) 
found few reports of health hazards. The most common health problems at 
these operations are upper respiratory irritation due to thermal decompo
sition of the plas tics, and skin i rritation from the use of hydrocarbon 
cleaning solvents. Volatile emissions from thermoplastic molding operations 
are usually not a problem since the molding materials would have altered 
properties at temperatures resulting in decomposi tion and emission of 
volatiles. Volatile emissions are dependent on the components of the material 
and temperatures reached during the melting stage. The operation of 
concern uses a polyvinyl chloride sheet and an acrylonitrile-butadiene
styrene copolymer. 

The emissions from heating or combustion of PVC materials is dependent 
on the components of the formulation and the temperatures which are reached. 
Laboratory analysis by NIOSH of the volatile products at operating tempera

:;.>•. ,.,.,, ~ ~• tures indicated the presence of .benzene, 2-octene, 1-chloroheptane, 
l-chl oro-2-ethylhexane, BHT, and phthalates. Laboratory studies of pure 
PVC resin pyrolysis indi cate that hydrogen chloride and benzene are the 
main volatile products.1,2 Most PVC formulations are blended with 
plasticizers and stabilizers to give the PVC flexibility and inhibit 
thermal degradation. On thermal degradation, this PVC sheet would first 
emit the volatile plasticizers (phthalates) with subsequent -emission of 
hydrogen chloride and hydrocarbons, predominantly benzene. In most cases , 
employee exposures to benzene from PVC -degradation would be controlled by 
the irritating hydrogen chloride emissions. Studies in the meat wrapping
industry3,4,5 on the pyrolysis products of PVC film suggest that the 
emitted smoke is primarily plasticizers with only minimal amounts of 
hydrogen ch loride and other decom~osition products of the PVC. 

Much attention has recently been directed toward vinyl chloride in the 
work environment. Vinyl chloride exposures occur primarily in the pro
duction of vinyl chloride, in polymerization of vinyl chloride, and the 
handling of freshly manufactured resin powder containing residual vinyl 
chloride. Trace concentrations of free vinyl chloride have been found 
at extrustion and molding ORerations during NIOSH studies at other plants 
utilizing PVC formulations.6,7,8 Vinyl chloride (the monomer from which 
PVC is made) is a carcinogenic agent. It i s an etiologi cal agent in the 
development of angiosarcoma of the liver (a rare form of liver cancer). 
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As stated in NIOSH's Recommended Standard for Occupational Exposure to 
Vinyl Chloride,9 "there is probably no threshold for carcinogenesis 
although it is possible that with very low concentrations, the latency 
period might be extended beyond the life expectancy. 11 In view of these 
considerations and NIOSH's inability to describe a safe exposure 1evel as 
required in Section 20(a)(3) of the Occupational Safety and Health Act, 
the concept of a threshold limit for vinyl chloride gas in the atmosphere 
was rejected. As a result, the NIOSH recommended Standard for Occupationa l 
Exposure to Vinyl Chloride states that exposure to vinyl chloride monomer 
should not exceed levels that are detectable by the recommended methods 
of sampling and analysis. 

The emissions from heating or combustion of acrylonitrile-butadiene
pelystyrenes (ABS) copolymers is dependent on the components of the formu
lation and the temperatures which are reached. Laboratory analysis by NIOSH 
of the volatile products resulting from operating temperatures achieved with 
ABS material indicated the presence of hydrogen cyanide, styrene, BHT, and 
a terpene. Other laboratory studies of ABS and similar polymer pyrolysis 
indicate that styrene, benzene, toluene, d-methylstyrene, hydrogen cyanide,
ammonia and 1,3-butadiene are possible volatile products.2,10,ll,12 

Information on the resulting pryrolysis products of combined ABS and PVC 
materials is not available in the literature. Laboratory analysis by NIOSH 
indicates that these materials when combined and heated to operating 
temperatures have a greater volatile emission than the individual materials 
(See Table I). The significance of this is unknown as the qualitative 
analysis indicated essentially the same emissions from the pure materials 
and when mixed, and this analysis was not quantitative. 

Bis-chloromethyl · ether (BCME) . is recognized as a carcinogenic agent for 
animals and humans. Epidemiologic studies of workers occupationally 
exposed to BCME have shown these persons to be at an increased risk of 
developing lung cancer. 13,14 It has been reported that the formation of 
BCME can oc5ur from the reaction of formaldehyde and ionic chloride 
compounds.I Studies by NIOSH have found BCME to occur spontaneously in 
concentrations of parts per billion in the textile industry where both 
formaldehyde and the chloride ion are present.16 

2. Environmental Evaluation Criteria 

Airborne exposure limits intended to protect the health of workers have 
been recommended or promulgated by _several sources. These limits are 
established at levels designed to protect workers occupationally exposed 
to a substance on an 8-hour per day, 40-hour per week basis over a normal 
working lifetime. For this investigation, . the criteria used to assess 
the degree of health hazards to workers were selected from three sources: 

a. NIOSH Recommended Standards - airborne exposure limits which 

NIOSH has recommended to OSHA for occupational health standards. 


b. Threshold Limit Values (TLV 1 s) - ~uide11~es for airborne 
exposures recommended by the American Conference of Governmental Industrial 
Hygienists (ACGIH) for 1976. 

http:present.16
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c. OSHA Standards - the air contaminant standards enforced by the 
U.S. Department of Labor as found in Federal Register, Vol. 39, 23540-23543, 
June 27, 1974. 

The criteria used in this investigation to assess potential health hazards 
from airborne exposures are listed below: 

8-hour Time Weighted 
Source Substance Average Concentrations 

NIOSH Criteria Benzene 30 mg/M3* 

Document 


NIOSH Criteria Carbon Monoxide 35 ppm 

Document 


1976 TLV 2,6-Ditert-butyl- 10 mg/M3 

p-cresol (BHT) 


1976 TLV Formaldehyde 3 mg/M3 


OSHA Standard Hydrogen Chloride 7 mg/M3 


OSHA Standard Hydrogen Cyanide 11 mg/M3 


1976 TLV Nuisance Particulate 10 mg/M3 


OSHA Standard Styrene 420 mg/M3 


* - approximate milligrams of contaminant per cubic meter of air. 

NIOSH is unable to describe a safe exposure level for the carcinogens vinyl 

chloride and bis-chloromethyl ether. Levels of vinyl chloride and bis

chlorometnyl ether should not exceed levels that are detectable by the 

recommended methods of sampling and analysis. 


NIOSH Recommended Standards and TLV 1 s are only recommended exposure limits 
whereas the OSHA Standards are those promulgated and enforced by the U.S. 
Department of Labor. 

D. Evaluation Results 

1. Medical 

Table II summarizes the pertinent points of the employee intervie\1/s. The 
work related health complaints were mainly mucous membrane irritation 
associated with working around Press #22 while the reground PVC-ABS 
material was being used. All but one press operator admitted experiencing 
increased symptoms associated with a foul odor on March 22, 1976, a day when 
the reground PVC-ABS material apparently was used in high-concentrations 
for molding. The reground PVC-ABS material was not normally used in such 
high concentrations and when the irritating emissions were noted the operation 
was stopped and the press was purged of the remaining molding material. 
Workers present during this incident admitted to having the worst symptoms 
at this time. At other times complaints consisted of dry mouth, sore throat, 
and occasional headaches. One worker complained of burning eyes, cough and 
wheeze, but these symptoms only occurred on March 22, 1976. Two workers 
complained of occasional mild to moderate severe chest pains in the 
anterior chest. These pains were rather vague and only associated with work, 
never occurrin~ at home. It was thought that these pains might be caused 
by the constant stretching required by the work. 
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Brief physical exams consisting of throat examinations and chest ausculation 
were performed. Pulmonary findings were consistent with a history of smoking,
and one patient had evidence of a recent pharyngitis . The skin rash reported 
by one worker \ltas resolved at the time of this evaluation. Hhile consistent 
complaints of respiratory i rritation \.,rere reported to be associated with 
work at Press #22 while using the reground PVC- ABS materi al no evidence 
exi sts to indicate that a permanent health effect has resulted from these 
work exposures. 

2. Environmental 

Both on-site air sampling and laboratory anal ys is of these materials thennal 
decomposition · products was conducted in an attempt to determine t he airborne 
contaminants that workers were exposed to during normal operating conditions 
and during the incident on March 22, 1976. Following the initi al visit of 
March 25, 1976, several unannounced visits were made to this facility to 
determine if the reground PVC-ABS material was stil l being used . At these 
times only virgin and recycled ABS material was used. 

Results of air sampling on March 25 and May 20, 1975 are presented i n 
Tables III-XI. These results do not indicate that employees were exposed 
to chemical substances at toxic levels during the time and conditions of 
air sampling. Symptoms were not experienced or were minimal on the days 
of air sampling such that these air sampli ng results provide li ttl e 
information to aid in determining the causative agent(s) of employee 
complaints. 

Air sampling was performed at Press #10 and #22 during purging operations 
where ABS material was being used. At these times a visible white/gray 
emission ·was observed and the samples were obtained in the most dense 
portion of the emissions. Detector tube samples for benzene, hydrogen
cyanide and formaldehyde showed no or only trace quantities of these 
contaminants. Detector tube samples for styrene showed a concentration of 
about 100 ppm. Charcoal and fluorisil tube samples at Press #22 (Tables III 
and V) during purgi ng showed BHT to be present but no phtalates, benzene 
or styrene. The present purging practices should not present a health 
hazard to employees as long as inhalation of the concentrated emissions 
is avoided. 

One of thirteen air samples for vinyl chloride showed detectable levels . 
The analytic lower limit of detection for vinyl chloride is 0.001 mg per 
charcoal tube sample. The one sample with detectable quantities showed 
0.002 mg and a blind blank sample (a charcoal tube which had no air drawn 

through it but was identified to the laboratory as an actual sample) showed 

0.001 mg. Based on the results showing only one sample to have vinyl
chloride quantities only slightly greater than the lower -l imit of detection, 
and the low probability of residual monomer being present in such a highly
processed vinyl product (wood grain vinyl sheet), it is the investigator's
opinion that measurabl e worker exposures to vinyl chloride did not occur 
on the days of investigation. 
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Psychrometric measurements were obtained to determine if the heat/humidity 
environment could be a contributing or causitive factor of the employee 
complaints of dry throat, etc. (Tab l e XII). These results indicate a low 
relative humidity which may contribute to the workers complaints of dry throat. 

E. 	 Conclusions 

Empl oyees have consis tently complained of upper respiratory and mucous 
membrane irritation associated with the use of the reg round PVC-ABS material 
(scrap Cadillac regrind) at Press #22 molding operations. Medical inter
view and brief physical examination of those persons working at and around 
Press #22 failed to find residual health effects from exposure to emi ssions 
from these operations. The intensity of symptoms appears to increase 
as the amount of reground PVC-ABS material is increased. Review of the 
literature, and laboratory analysis of the materials used at this operation, 
suggests that thermal decomposition of a PVC-ABS material would result in 
i rritating emission such as hydrogen chloride, styrene, phthalates, ammonia 
and BHT. The use of the PVC-ABS material (scrap Cadillac regr ind) had been 
discontinued and was not in use dur ing periods of air sampl ing and con
sequently no estimation of worker exposures to airborne contaminants from 
these materials could be made. Air sampling was performed during the use 
of virgin ABS material and found that worker exposures to carbon monoxide, 
airborne particulate, hydrogen chloride, BHT, phthalates, bi s-chl oromethyl 
ether, benzene, styrene, formaldehyde, hydrogen cyanide and vinyl chloride 
were within acceptable exposure l imits. While some workers complained of 
objectionable odors and minor respiratory irritation during the purging 
of ABS material from the presses, no adverse health effect is expected to 
result if inhalation of the concentrated emi ss i on is avoided. 

V. 	 RECOMMENDATIONS 

1. Reground PVC-ABS materials should not be used in place of ABS materials 
under operat ing conditions observed at Press #22. 

2. Plastic materi als purged from moldi ng presses shoul d not contact hot 
surfaces. A collecting device for the purged material, or the shielding of 
hot surfaces may be appropriate for this purpose. 

3. Future use of reground PVC-ABS materials at mol ding operations should 
be performed with emission control measures such as local exhaust venti lati on. 
Information sources exist which provide ventilation design and performance
criteria.17 
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Table I 

Weight Loss of Plastic Materials 
(Collected at Welch Plastics and Manufacturing Company, Columbus, Ohio 

on March 25, 1976) 
as a Result of Heating 

%Weight LossMaterial 
25°C (77°C) 200°c (392°F) 240°c (464°F) 290°C (554°F) 

Black ABS* 0 0.4 0. 5 l. 0 

White ABS* 0 0.3 0.5 1. 1 

PVC Sheet 0 0.5 2.0 41.3 

Reground PVC-ABS* 0 1. 1 1.2 5.7 

*' These materials are heated to about 3S0°F-410°F during the injection 
molding step. 



Table II 


Summary of Health Complaints Reported 

at Welch Plastics and Manufacturing Company, Columbus, Ohio 


March 25, 1976 

Case 

Number 


l 

2 

3 

4 

5 

6 

Job Description Symptoms 	 Comments 

Press #22 Operator (2 months), Rash following Worse symptoms on 

other operations (2 years) pruritus of wrists, March 22, 1976 


neck, face (relieved 

by washing). Sore 

throat, dry mouth 

(relieved by drinkinr). 


Press #22 Operator (7 months), Sore, dry throat 

other operations (10 years) (decreased with lozenges). 


Press #22 Operator (6 months), Headache, dizziness, Mo symptoms 

other operations (2 years) dry throat and lips, prior to 


weakness (all on March 22, 1976 

March 22, 1976). 


Press 122 Operator (6 months), Eye and nose No symptoms until 
other operations (2 years) irritation, and March 22, 1976 

headache for two days 
following March 22, 1976. 
Dry mouth, cough, wheeze. 

Press #22 Operator and Occasional chest Absent March 22, 1976 
trimming (1 month), pains 
other operations (3 years) (no pattern). 

Relief operator (3 days} None. 	 Noted bad smell 

from Press #22 




Tab le III 

Summary of Air Sampling fo r Benzene* and Styrene 
at Welch Plastics and Manufacturinq Company, Columbus. Oh io 

May 20, 1976 

Concentration of 
Person or Location Benzene Styr ene 

Sampled Sample Period (mg/M3)** (mg/M3)** 

Back Side Op erator Press #22 1505-1913 N.D.*** N.D. 
Front Side Operator Press #22 1508-1923 N.D. N.D. 
Cutoff Operator 1517-1931 N.D. N.D. 
Back Side Operator Press #22 1921-2250 N.D. N.D. 
Front Side Operator 1925-2250 N.D. N.D. 
Cutoff Operator 1934-2244 N.D. N.D. 
Purg ing of Press #22 2125-2130 N.D. N.D. 

* OSHA Standard - 32 mg/M 3 for benzene and 420 mg/M 3 as measured by an 
8-hour time weighted average expo"s ure . 

** Approximate mill igrams of contaminant per cubi c meter of air. 

***N.D. - None detected where the analytic lower limit of detection is 0.01 mg 
of styrene and benzene per sample. Air sample volumes ranged from 
3. O to 13. 1 liters. 



Table IV 

Summary of Air Sampling fo r bis-Chloromethyl Ether* 

at Welch Plastics and Manufacturinq Comoanv. Columbus. Ohio 


May 20, 1976 

Concentration of 
Sample Locati on Sample Period bis-Chloromethyl Ether 

Front Side of Press #22 1541-2230 N.D.** 
Above Press #22 1526-2229 N.D. 
Back Side of Press #22 1533-2226 N.D. 
Cutoff Area 1544-2231 N.D. 

* 	 OSHA Standard - Employee exposures are control led by work practices
and personal protective devices. No airborne exposure limit has 
been established. 

** N.D. - None detected where the measurement lower limit of detection 
is approxi mately one part of bis-chloromethyl ether per bill i on 
parts of contaminated air by volume. 



Table V 

Summary of Air Sampli
at Welch Plastics 

ng for Butyl-p-creso
and Manufa cturing Company, Co l um

l (BHT) and Phthal ates* 
bu s, Oh io 

May 20, 197 6 

Concentration of 

Location Sampled 

Above Press #22 

Sample Period 

1513-1716 

BHT Phthlates 
(mg/M 3)** (mg/M3)** 

N.O.*** N.D . 
Back Si de of Press #22 1536-1738 N.D. N.D. 
Front Side of Press #22 1537-1734 N.D. N.D. 
Above Press #22 1718-2213 N.D. N.D. 
Front Si de of Press #22 1736-1945 N.D. N.D. 
Back Side of Press #22 1738-1945 N.D. N.D. 
Front Side of Press #22 1949-2213 N.D. N.O. 
Back Side of Press #22 1951 2217 N.D. N.D. 
PurginQ cf Press #22 2125-2130 6.6 N. D. 

* 	 OSHA Standard - No standard has been set for BHT or the general 
class of phthalates . 

** 	Approximate mil li grams of contaminant per cubi c meter of air. 

***N.D. - None detected where the analytic lower limit of detection for 
BHT and pht halates is 0.02 mg per sample, and air sample volumes 
ranged from 3.0 to 14.3 liters. 
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Table VI 

Su1TUT1ary of Air Sampling for Carbon Monoxide* 
at Welch Plastics and Manufacturing Company, Columbus, Ohio 

May 20, 1976 

Sample Location Sample Period 

Concentration of 
Carbon Monoxide 

(ppm)** 

Back Side of Press #22 1332 10 

Front Side of Press #22 1336 10 

Back Side of Press #22 2031 10 

Front Side of Press #22 2036 10 

* OSHA Standard - 50 ppm 

** 	Parts of carbon monoxide per million parts of contaminated 
air by volume. 

,.,,_-..._~ 
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Table VII 

Summary of Air Sampling for Forma l dehyde* 

at Wel ch Plastics and Manufacturinq Company , Co l umbus. Oh i n 


May 20, 1976 

Concentration of 
Formaldehyde* 

Sample Location Sample Period (mg/M3)** 

Top of Press #22 1 513-1910 . 51 
Back Siije of Press #22 1525-1927 N.O.*** 
Front Side of Press #22 1533-1920 N.D . 
Top of Press #22 1917-2228 N.D. 
Back Side of Press #22 1934-2214 N.D. 
Front Side of Press #22 1932-2222 .44 

* 	 OSHA Standard - 4.5 mg/M3 as measured by an 8-hour time 
weighted average exposure. 

** 	 Approximate milligrams of contaminant per -cubic meter of air. 

***N.D. - None detected where the analytic lower limit of detection 
is 0.0002 mg per mililiter of collecting media, the collecting 
media volumes ranged from 11 to 13 mililiters, and sample volumes 
ranged from 0.10 to 0.17 cubic meters. 



Table VIII 

Summary of Air Sampling for Hydro~en Chloride* 

at Welch Plastics and Manufacturing Company, Columbus, Ohio 


March 25, 1976 

Concentrations of 

Sample Location 

Front Side of Press #22 

Sample Period Sample Method 

2015 Detector Tube 

Hydrochloric Acid 
(mg/M3)** 

N.D.*** 
Front Side of Press #22 2121 Detector Tube N.D. 
Back Side of Press #22 2025 Detector Tube N.O. 
Back Side of Press #22 2030 Detector Tube N.D. 

May 	 20, 1976 

Top of Press #22 1513-1919 Impinger N.D. 
Back Side of Press #22 1522-1927 Impinger N.D. 
Front Side of Press #22 1533-1920 Impinger N.D. 
Top of Press #22 1917-2228 Impinger N.D. 
Back Side of Press #22 1934-2214 Impinger N.D. 
Front Side of Press #22 1932- 2222 Impinger N.D. 

* 	 OSHA Standard - 7 mg/M3 as measured by an 8-hour time weighted average exposure. 

** 	 Approximate milligrams of contaminant per cubic meter of air. 

*** 	 N.D. - None detected where the analytic lower limit of detection is 0.001 mg per 
mililiter of collecting solution, the collecting media volume ranged from 
11 to 14 mililiters, and air sample volumes ranged from 0.10 to 0.17 cubic 
meters (impinger method). The lower limit of detection by the detector tube 
method is 1.5 mg/M3. 



Table IX 

Summary of Air Sampling for Hydrogen Cyanide* 

at Welch Plastics and Manufacturing Company, Columbus, Ohio 


May 20, 1976 

Concentration of Hydrogen 
Sampl e Location Sample Period Cyanide (mg/M3)** 

Top of Press #22 1513-1910 N.D.*** 

Back Side of Press #22 1525-1927 N.D. 

Front Side of Press #22 1533-1920 N.D. 

Top of Press #22 1917-2228 N.D. 

Back Side of Press #22 1934-2214 N.D. 
Front Side of Press #22 1932-2222 N.D. 

* OSHA Stahdard - 11 mg/M3 as measured by an 8-hour time weighted average exposur~ 

** Approximate milligrams of contaminant per cubic meter of air. 

***N.D. - None detected where the analytic lower limit of detection is 


0.00002 mg per mililiter of collecting media , and the volume of 
collecting medi a ranged from 12 to 14 milili ters, and air sample 
volumes r~nged from 0.11 to 0.19 cubic meters. 
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Table X 


Summary of Air Sampling for Nuisance Particulate* 

at Welch Plastics and Manufacturing Company, Columbus, Ohio 


March 25, 1976 


Concentration of 
Airborne Particulate 

Sample Location 

Back Side of Press #22 

Sample Period 

1549-2230 

(mg/M3)** 

0. 16 

Front Side of Press #22 1549-2230 0.17 

* OSHA Standard - 15 mg/M3. 


** Approximate milligrams of contaminant per cubic meter of air. 
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Table XI 

Summary of 
at Welch Plastics a

Air Sampling for Vinyl 
nd Manufacturing Comp

Chloride* 
any, Columbus, Ohio 

Person or Concentration of 
Location Sampled Sample Period Vinyl Chloride (mg/M3)** 

March 25, 1976 

Back Side Operator - Press #22 1531-2230 N.D.*** 

Front Side Operator - Press #22 1527-2230 0. 15 

Back .Side Operator - Press #22 1530-2230 N.D. 

Front Side Operator - Press #22 1626-2230 N.D. 

May 20, 1976 

Back Side Operator - Press #22 1505-1913 N.D. 

Front Side Operator - Press #22 1508-1923 N.D. 

Cutoff Operator 1517-1931 N.O. 
Front Side of Press #22 1723-2236 N.D. 
Back Side of Press #22 1727-2250 N.D. 
Above Press #22 1752-2239 N.D. 
Back Side Operator - Press #22 1921-2250 N.D. 
Front Side Operator - Press #22 1929-2250 N.D. 
Cutoff Operator 1938-2245 N.D. 

* 	 OSHA Standard - No employee may be exposed to vinyl chloride at concentrations 
over 2.55 milligrams of contaminant per cubic meter of air, averaged over 
any 8- hour period. 

** 	Approximate milligrams of contaminant per cubic meter of air. 

***N.D. - None detected where the anaiytic lower limit of detection is 0.001 mg 
per sample, and air sample volumes ranged from 5.9 to 25.l liters. 



Table XII 


~t Welch 
Summary of Psychrometric Measurements 


Plastics and Manufacturing Company, Columbus, Ohio 


May 20, 1976 


Dry Bulb Globe Wet Bulb 

Location 

Front Side Press #22 

Time 

1651 

Temperature
{OF) 

77 

Temperature
(OF) 

79 

Temperature 
(OF) 

55 

Relative 
Humidity 

25% 

Front Side Press #22 1731 75 77 55 25% 

Back Side Press #22 1753 81 84 55 10% 

Front Side Press #22 2126 78 79 58 30% 

Back Side Press #22 2220 82 83 59 25% 
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