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I. 	 TOXICITY DETERMINATION 

The 	 National Institute for Occupational Safety and Health (NIOSH) con­
ducted a combined environmental-medical evaluation on January 25 - 27, 1978 
for employees 	of the Screen Print Preparation Department of the Rock Hilll 
Printing and Finishing Company. F.mpl oyee exposure to the following 
airborne contaminants was evaluated: benzene·; xylene, decane, undecane, 
azo 	dyes, diazonium salts, formaldehyde, phenol, phosphine, sulfur dioxide 
and 	methanol. It has been determined that during the period of this 
evaluation, occupational exposure to airhorne concentrations of the 
aforementioned chemical contaminants did not constitute a health hazard. 
This deterMination is based on environmental measurements of airborne 
contaminants, confidential employee interviews, observations of work 
practices and 	engineerino controls, and a review of the relevant literature. 

II. DISTRIBUTION ANn fl.VAIU\BILITY nF OETfRMINATION REPORT 

Copies of this Determination Report are currently available upon request
from NI0SH, Division of Technical Services, Information and Dissemination 
Section, 4676 Colurbia Parkway, Cincinnati, Ohio 45226. After 90 days the 
report will be availabie throuqh the National Technical Information Service 
(NTIS),· Sp)'.'in9field, Vir9inia. Information re9ardinq its availability 
throuoh NTIS can be obtained from NIOSH, Puhlications Office at the 
Cincini,ati address. 

Copies.of this report !have been sent to: 

· 1. Director, Safety, Medical &Plant Protection ­
Rock Hill Printing and Finishing Company 

2. 	 President - Textile Workers Union of P.mer1ca 
local 710 

3. 	 Director Occupational Safety and Health 

Amalgamated Clothinq and Textile Workers Union 
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4. ·U.S. Department of Labor - Region IV 

5.. NIOSH - Region IV ­
For the purpose of informing the 9 potentially exposed employees,. the 
employer shall promptly 11 post 11 for a period of 311 calendar days the 
Determination Report 'in a pror,inent olace(s) near where the affected 
employees work. 

I II·. 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.v employer or authorized 
repr1~sentative of employees, to determine whether any substance normally 
found in the place of employment has potentially toxic effects in such 
concentrations as used or found. 

The Nati.anal Institute for Occupational Safety -and Heal th received 
such a:r~quest from nine employees of the Screen Print Preparation 
Department of the Rock Hill Printing and Finishing Company, requestin9
that NIOSH evaluate airborne emissions fror, the dyeing of polyester 
fabric. -T~~ employees indicated that the chemical 11 fumes 11 generated
durin9 the dyeing process could be detected by taste and produced the 
following subjective symptoms:. headache, and irritation of the. eyes,
tiose, and throat. The employees were concerned.that prolonged exposure 
to this_ work environment might result in more serious health problems. 

IV. HEALTH HAZARD EVALUATION 

A. PrQcess nescription 

In the Screen Print Preparation Department, 1no percent polyester faPric 
is disperse dyed a solid color and then dried in preparation for 
additional finishing in the Soaoin~ Department. The white polyester 
fabric that enters the Screen Print Preparation Department has ~reviously
been bleached, scoured and treated with a chemical flame retardant. · 
After theie pretreatments, no residues or contaminants should remain -on 
the fabric; however, some sizinq materials, oils.or additives from 
previous ·operations may remain. 

The feed-in operator runs a single roll of polyester fabric into the 
"scray 11 at an accelerated rate by means of a variable speed ele~tric 
motor drive assembly. The scray is\a stora9e device which allows for 
the in-process accumulation of fabric and thus, provides for the con­
tinuous operation of the disperse dyeing proces~ while :the feed-in 
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operator is'addinq a new roll of fabric. The new fabric roll is simply 

sewn to the previous roll by the feed-in operator with a pneumatic . 

s·ewino machine. Before the fabric is dyed, it oasses under a series of 


· ultraviolet lamps (special fluorescent .tubes) to detect oil. or grea~ 
residues from previous operations. The fabric is then directed into 
the clyebath and through a dye pad (pressure rollers) which distributes 
the dyestuff uniformly throu9hout the fabric. 

The dyestuff contains one or more dyes, a dye carrier, and anti-miaration 

and anti-foaming agents. It is formulated atop an elevated mixing~platform 

by the dye mix operator. The various dye batch ingredients are scooped 

out of their containers, using plastic cups, and weighed on a balance 

prior to being poured into,,.Jl large, plastic mixing bucket. However, 

one component, Leval "in VKl~, is transferred to the mixing bucket via 

an electrJc pump. P:~er the chemicals have been thoroughly mixed and 

diluted with water, the bucket is emptied by hand into a large dye 

vat which is used to fill the padder dyebath. 


The fa~r~~ ·is then passed through a Fostoria®·pre-dryer which uses. 

quartz tubes to generate infrared radiation to partially dry the fabric 

by radiant heat. J.;.pcal ex~.:HJst ventilation has been installed immediately 

after the Fostori~ pre-dryer to re!Tiove water vapor and other volatile 


· compon~s of the dyebath. The fabric is then. passed throuqh the 
Famatext:Vhot house tenter frame at an approximate temperature of 204°c 
(4QOOf).for about 30 seconds. The tenter frame is approximately 27.5 
meter~ (90 feet) long and is composed of two continuous parallel chains 
with cJips ~hich 9rasp the fabric and hold it at a desired width to 
prevent shrinkage while the fabric is dried and heat set. The fabric 
is finally directed to a foldinr machine which is monitored by the 
take-off operator. · 

' ­

It should ·be noted that the dyestuff·used durin0 the period of this 

evaluation. did not contain a flame r%iardant. Previously~ a flar1e 

retardant such as Antiblaze 19 or 191-, or Pyrovatex 388i',i.Y, was added 

to all polyester cyestuffs and on a weight-weight basis was the primary 

constitutent of the dye mixture. However, the company now purchases a 

polyester fabric which has been pre-treated wit~ a flame retardant. 


B•. Eval~ation Design 

. . 


In response to this request, an initial visit to the plant was conducted 
on May 18, 1977 by the -Industrial Hy9ienist fro~ the NIOSH rerional office 
in Atlant.a, Georgia. _A walk-throu0h survey was perfonned in the Screen 
Print Preparation Department and all first and second shift production
erqploye·es were privately interviewed and health fonris completed. The 
results ·of this initial screenin~ survey, as reported in an Interim 
Report of December 1977, indicated that a follow-up 2urvey would be required . 
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Because of a manpower shortage in the MIOSH P.e9ion IV Office, follow-up 
investigators ~ere assigned from the NIOSH Hazard Evaluation and . 
Technical Assistance Branch in Cincinnati, Ohio. The ne~ investigators
assi~med to this project were Mr. Richard Taft, Indus.trfol Hy9ienist 
and Elva Elesh, M.D. 

On January 25 - 27, 1978 a follow-up environmental and medical survey 
· was conducted in the Screen Print Preparation Department. An opening

conference was conducted and was attended by representatives of both 
management and labor. Followin9 the opening conference, a walk-throuqh 
survey was performed by the newly assigned NIOSH investi9ators. · 

·c. Evaluation Methods 

1. · Environ~ental 

Environmental sampling was conducted in the Screen Print Preparation 
Oepartrnent on January 26, 1978. Employee exposure to solvent vaoors and 
thermal decomposition oroducts froM the dye bath were measured via 
personal, ·area, ancl bulk air samples which were collected~urin~ the 
7:00 am.- :3:00 pm shift.in the vicinity of the #2 Famate~machine. 
Multiple collection media were utilized cluP. to.the unknown nature of the 
prospec'ti ve chemi ca1 con~ami han ts. 1 

; ! · 

Employee-- exposure to organic solvent vapors and thermal decomposition 
product.s. of the dyestuff~ was ~~'{~luated by adsorbin~ the vapors onto 
activated charcoal er Florisi~medi, contained in glass sampling 
tubes.· Vacuum sa~pling pumps were utilized to draw air throuph the 
sampling tubes at a flow rate of 50 milliliters per minute for personal 
-arid area samples, and at 1.0 liter per minute (LPM) for bulk air 
samples ..Personal air samples were collected in the breathing zone 
of the exposed employees, while area an_d.bulk air samples were collected 
in location~ adjacent to the #2 Famate~machine in an effort to 
characterize the ceneral work environment. These air samples Here 
transmi.tted to the NIOSH laboratory in Cincinnati and subsequently 
analyzed· by gas chrorn.atography and mass· spectrometry. 

Employee exposure to airborne concentrations of diazonium salts and 
azo dye particulates was evaluated by drawino air through duplicate 

· AA (37 millimeter diameter, 0.8 micron avera0e pC're sizei - mixed 
cellulose ~ster) filters. Vacuum sampling pumps were utilized to draw 
air throuah the filters at a flow rate of 1.5 LPM for both personal and 
area air :sa.rnples. Personal air sarnples were taken in the breathinq 
zone of the exposPc! emoloy·ees, while area ~ir samples were taken adjacent 
to the #2 Famate~machine. A bulk sample of the .dyestuff used during 
the period of this evaluation was also r~tained and was used to establish 
a standard calibration curve. These ~uplicate filter samples were 
transmitted to the NIOSH laboratory in C:incinnati and \fere anal.vzecl 
by a tUOSH spectrophotometric JTlethod. l 

*Mention of a commercial product does not .constitute endorsement by the 
National Institute for Occupational Safety ·and Health . 

.. 
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For screening purposes,' direct reading Draqer® detector tubes were 

utilized to evaluate atnospheric levels of the following substances: 

formaldehyde, isopropanol, sulfur dioxide, phosphine, benzene anci-phenol. 


2. Medical 

After medical review of the twelve employee interview forms obtained 

during the initial survey of May lR, 1977, it was determined that employee

complaints were consistent with expostire to an irritant substance. 

Therefore, a medical examination of the affected employees during and 

·after the dyeing pro.cess was indicat~d. · · 

.Accordingly, on January 26, 1978, the NIOSH physician was present in 
the plant prior to start-up of the dyeing process. Of the twelve 
wprkers who completed the e~ployee interview form durino the initial 
survey, nine were Si:en a9ain. Five were interviewed on the 7:00 am ­
3:00 pm shift and four on the 3:00 p~ - 11:00 pm shift. Three of the 

employees were not interviewed, as two were on the 11:00 pm - 7:0() am 

shift and one was absent. 


·.· . 
D. · Eva16ation Crit~ria .. 
The concepf that th,~re are concent~ations'bf air contaminants to which 
most employees may be exposed on a day-to-day basis, without discomfort 
or adverse health effects, is fundamental to the practice of industrial 
hygiene. Airborne exposure limits for many chemical substances encountered 
occupationally have been recommended or profllulgated by several or~anizations. 
These 1imi ts are no1."!;1a 1ly expressed as a. tirne-\'rei 0htecl avera0e {TWA) 
exposure for a noma1 8 to l n hour workday, or 40 hour \·JOrkweek, ancf 
are presumed to be valid throughout a normar working lifetime. HoNever, 
it should be noted, that due to a wide variation in individual 
susceptibility, a small percentage of employees may experience discomfort 
from exposure to some subs.tances at concentrations at or below the 
recommended or promulgated standard; a. smaller percentage may be 
affected· more seriously by aggravation of a pre-existing condition or 
by development of an occupational illness • 

. Fo~ this investioation, environmental evaluation.criteria were con­
sidered fiom the-followina so~rces: (1) NIOSH Criteria Documents 
with recommended occupati~nal exp~sure standards, (2)· American Conference 
of Governmental Industrial Hv~ienists (ACGIH) Threshold Limit Values 
(TLVs) with their supportin~ documentation, and (3) l'.S. Oepartment
of Lahor -·Occupational-Safety· and Health Administration (OSHA) Standards. 
For the chemical substances evaluated durin~ this investi9ation, the 
primary environrnental criteria se}ected were: 

• 
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Chemical Environmental Standard Reference 
Substance PPM** mq/t·13*** Source**** -Benzene 
Xylene
Oecane 

1.0 
100.0 

.NS* 

3.2 
435.0 

NS 

(1) 
(1,2,3) 

IJndecane NS NS 

*No standard has been recommended. 
**Parts of vapor per million parts of contaminated air by volume at 

2soc and 760 mmHQ. . 
***Approximate milligrams of substance per cuhic meter of air. 

****Reference numbers in parentheses refer to the source(s) from the 
· aboVe discussion from which the environmental standard was obtained. 

Environmental air samplin9 during the dyeing process has identifie~ thE! 
presenc~ of the followin9 chemicals in the work area: benzene, xylene, 
decane ~nd undecane. The followina discussion is orovided so that the 
employees of the Screen Print Preparation Department may better under­
stand the potential health hazards associated with excessive occupational 
exposure to these chemical substan~es • 

.	BENZENE·-- is a flammable, colorless, hi~hly toxic aromatic liquid. 
Benzene·can enter the body by all three routes of absorption: inhalation, 

· ingestion, and by direct skin contact. In industry, the major route 
of entry is by inhalation of the vapor; however, skin absorption may
also be of significnce. Excessive exposure to benzene may result in 
central nervous system depression and skin irritation. Recent evidence 
has shown that benzene is leukemogenic. Bec~use of the possibility of 
causin·g leukemia, a progressive malignant disease of the blood-forming 
organs~ NIOSH recommends that for regulatory purposes, benzene be 
considered carcinogenic in man. NIOSH also recommends that exposure to 
benzene be keot as low as possible, and that no worker be exposed to 
a concentration ~reater.than 1 ppm in air. One ppm represents the 
lowest level at which a reliable estimate of occupational exposure 
to b~nzene can he determined at the present time.· Thi 2§oncentration is 
a ceilin~ value and as such, should never be exceeded. ' The ACGIH 
(19i7) r~commended TLV is 10 ppm and is expressed ·as an 8 hour TWA 
exposure .. It should be noted, however, that the ACGIH has classified 
benzene as a suspected human carcino~en and su~~ests that employee 
exposure be carefully controlled to levels consistent with the animal 
and human experience data~-4,5 The present Federal Standard, as 
proMulqated by OSHA, is 10 pp!T' as an 8 hour TIIA with an acceptahle 
ceilina concentration of 25 porn. A maximum peak concentration of 50 ppm
is permitted, provided that the duration is 10 minutes or less, for an 
8 hour work shift.b In May of 1977, OSHA proMulgated an Emer9ency 
Temporary Standard for benzene and aciopted the NIOSH recommended ceilin9 
concentration of 1 pprr.J However, OSHA's emeraer.cy standard has been 
stayed by the U.S. Court of Appeals for the Fif~h_Cir§uit on /\pril 18, 
1978, until the court rules on the standards val1d1ty~ . 

http:emeraer.cy


.. 

Page 7 - Health Hazard Evaluation Determination 77-70 


·xYLF.NE -- is a flammable, colorless, aromatic liquid of slight to 

moderate toxicity. It has many physical an0. chemical properties sifl'l.ilar 

to those of benzene; however, it does not procluce the blood disorc!e-r-s 

characteristic of benzene·absorption. The primary routes of ahsorption 

are from inhalation of the vapor and direct skin contact .. Exposure to 

high concentrations of xylene vapor may result in irritation to the 

eyes, nose and throat, and depression of the central nervous system.

NIOSH recommends adherence to the present OSHA standard of 100 ppm as 

a TWA exposure for up to a 10 hour workday, and 40 hour workweek. 

Additionally, NIOSH recommends a ceilina concentration of 200 ppm as 

determined during a 10 minute period.6,9 The environmental criteria 

recommended by the ACGIH (1977) is a TLV of 100 ppm as determined by 

an 8 hour TWA exposure, and a Short Term Exposure Limit (STEL) of 

150 ppm. The ST~L is a maximum allowable concentration, or ceiling

value~ ~hi~h may not be exceeded during a 15 minute excursion period. 4,5 


DECANE -- is a flammable, colorless, liquid of relatively low toxicity. 

Decane has been classified as a simple asphyxiant, and exposure to hi~h 

vapor concentrations may result in depression of the central nervous 


· 	 system. l O . Environmental cr,teri a have not been ·prornul gated or recommended 
for occupational exposure to this chernical.$ubstance. Generally, an 
occupational exposure limit is not required for simple asphysiant gases 

·because-they act by simply excluding oxygen fr.om the lungs. The oxygen 

content of inspired air may be reduced to two.:.thirds of its normal value 

before:appreciable adverse health effects occur and this requires that the 

simple asphyxiant be preBent at a concentration of 33 percent in the 

mixture ·of air and qas. 1 The Af.Gif-1 (1977) recommends that the minimal 

oxygen· content ·should be 18 percent by volu111e under normal atmospheric

pressure. 4 · · · 


UNDECANE -~ is a combustih~e, colorless, aliphatic hydrocarbon liquid 
of relatively low toxicity and h~s many physical and chemical properties
similar. to those of decane~ 10 Aliphatic hydrocarbons ctre in 9eneral, 
simple asphyxiants, skin .irritants and central nervot1s systew depressants. 
Prolonged skfo contact may also result in cierrnatitis, due to defatting 
of the· skin.11 Environmental criteria have not been prornul~ated or. 
reco111me_rided for occupational exposure to this ._substance. 

When two or more hazardous substances are present·, their combined 
effect, rather than that of either substance individually, should be· 
given careful consideration. Iri the absence of information to the · 
contrary, the.effects o~-the different.hazards should be considered 
as additive. The sum of the fractions of measured atmospheric concentration 
of contaminant ~ver the correspon~ing threshold limit value (C1/T1 + c2;r2••••• Cn/Tn) should not exceed unity. Exceptions to this rule may 
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be made when there is a good reason to believe that the toxicological 

properties of the chemical substances are not in fact additive, but 

independent.4 Therefore, carcinoaenic suhstances such as benzene and 

simple asphyxiants like decane and undecane, are excluded from this ­
relationship. 


E. Evaluation Results and Discussion 

l. Environmental 

Qualitative analysis of four charcoal tube bulk air samples (CT - 1, 4, 
12, 13) by gas chromatography and mass spectrometry (GC/MS) has indicated 
four maj6i and numerous minor peaks. The four majof peaks have been 
identified as: benzene, xylene, decane and undecane. Nufllerous minor 
peaks, which correspond to other aromatic an~ alip~atic compounds·, have 
also been identified. Trace amounts of toluene and naphthalene were 
also detected. It should he noted that.in Gr/MS analysis, peak area 
is directly oroportional to concentration. Therefore, the four major 
pea~s correspond to the hi9hest environmental concentrations. 

Ouantitative analysis of personal and area cha.renal tube samples by 
pas chromato~raphy, for the chemical substances previously identified, 
,ndicate.·airborne concentrations of·less than 1.n p~rcent of the environ­
mental criteria and are thus, not considered to constitute a · 
health hazard durin9 the period of this evaluation. Results from the 
personal breathinp zone and area charcoal tube samples are shown in Table I. 

Qualitative analysis of the Fl6risi.-fID bulk air samples by GC/MS 
· indicated the presence of a very hirh boiling point compound. The 
F-ass spectrum indicates that it is a hi~h mo~ecular weight compound
(above 300) and is chiefly aliphatic. No.phenyl groups or ring 
structures were detected, however certain mass spectral frag~ents
indicated the possibility of iodine and a hydroxyl group within the 
molecule.·. The NIOSH laboratory has been unallle to ident·ify this unknown 
substanceanc succests that it is orobably a reaction product from the 
dyestuff. The maximum environmental concentration has been estimated at 
0.05 pp~ and therefore, due to its aliphatic ~roperties, should not 

constitute a health ha~ard durirjg the period of this ~valuation. 


The analysis for azo dyes and diazonium salts uti,lizes a NI0SH spectra-·
photo~etric rnethnd. Oiazonium salts exhibit maximum ahsorption at a 
wavelength of 375 nanometers (nm), while azo dyes.exhibit maxima in the 
400 - 700 nm range, the exact wavelenqth bein9 de~endent on the chenical 
structure of the dye molecule. Quantitative analjsis of the duplicate 
filter sa~ples revealed that n0 abs6rotion maxima were observed at 
these wavelenaths. Therefore, the results of personal and area air 
sa~ples, -as sh0wn in Table II, in~icate that there was~o ~easurable 
exposure to azo dyes or diazonium salts durin9. the period of this 
evaluation. 
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Direct reading detector tuhes were utilized to evaltiate the followinq 
substances: formaldehyde, isopropanol, sulfur dioxide, phosphine, · 
benzene and phenol. A positive indication was obtai~ed only from _ 
the phenol detector tube. However, this r~sponse was later determined 
to be due to an interferinC1 agent and not to phenol. Subsequent
laboratory analysis indicated that no phenolic cornpounds were present
in the dyestuff (Tan 61542M). 

2. Medical 

None of the workers seen by the NIOSH physician had.any coMplaints 
on this particular day, and several stated that they had had none 
for some considerable time. A number specifically said that their 
symptoms were associated with, or ao,Rravated by, the i%] us ion of the 
flame retardant, Antiblaze 19 or 19l&'or Pyrovatex 388J-tS..~ in the dye
mixture. The use of these fla~e retardants was discontinued durino the 
summer of 1977. · · 

The· f'HOSH. physician visited the First Aid Room, which is staffed by
three full-time nurses - one on each shift. It was determined from 
two of the nurses that the symptoms of which the workers comolained had 
not been severe enough for them to seek medical attention, v,hich fact 
was confi }_"med by the" workers. Nor had an./worker Peen affected to the 
extent.of l~aving the work environment at any ti~e. 

. . 

The NIOSH physician ~nd industr1al hy9ienists did not experience eye 
or upper respiratory tract irritation dur1na the dyein~ operation. 
It should be noted, however, that a particularly pale dyestuff was 
used on. this date (Tan 61542M). · 

Nevertheless, it must be con·sidered that the workers had been exooseci 
to some irritant substance(s) and/or agent(s) in the past. It i~ the 
opinion of the NIOSH physician that the.effects of such exposure are 
transient in nature and thus, no long-term adverse·hea1th effects 
wou'ld be anJ;icipated. 

.­

F. Conclusion and Recommendations 

Thorough ~n~lysis of the data obtained from environmental sampling
and worke~ interviews indicated that a health hazard to the e~~loyees 
in the Screen Print Preparation Denartment of the Rock Hill Printinq 
and Finishing Company, dfd not exist durinq the perio<l of this evaluation. 
The followinq recommendations are made to help improve the health and 
safety conditions in the emnloyees;work environment: 

1•. Oc~upational exposure to benzene should be"kept as low as possible­
and whenever identified in the w0rk environ~ent, as i~the charcoal tube 
bulk air sa11'ples, it shoulcf be replaced with less toxic substitutes when­
ev~r feasihle. The benzene identified ·1n the bulk air samples is probably 
the result of a polymer decomposition reaction; however, the management 
should review all chemical ·products used to formulate the dyestuff to 
insure that benzene is not present as an actual inore~iPnt .. 

• 
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• 

2. An educational proaram should ~e <leveloped to inform the employees

of the. hazards associated with the chemical substances encountered ~n 

the work environment and ~ood employee work practices should also be 

discussed and encouraged. 


3. The mixin" operator was not wearin9 any personal protective equipment
whi~e formulating the dye mixture. During this mixinq process, eye 
cor.taminati,Q.tl could easily occur. One of the ingredients of this mixture, 
Levalin VKtJ.tY, was stored in a large drum which was clearly laheled . 
"Skin and Eye Irritant". The ~1aterial Safety Data Sheet,, uncler the 
heading of Health Hazard Data, 9ives the followin~ inforP1ation on 
Levalin VKt®. 11 Skin irritation" s_light to moderate reaction. Eye
irritation: severe reaction. In case of contact with skin, wash 
well using a suitable cleansing a9ent • .In case of contact with the 
eyes, .flush with water and ~et prompt medical attention 11 

.. Therefore, 
employees· engaged in dyestuff formulation should be prov·i ded with 
and re~uired to wear a chemical face shield or 9oggles and impervious
gloves.· . . · · 

. . 

4. A functional emergency eye bath was present on the mixing platform. 

However, it was partially occluded, -as manx.soiled raqs had been heaped 

~pon it~ This device should be kept clear of all obstructions. 


5. Th_e fire extinguisher was observed on the floor of the mixing p"latform
and did not have a·service inspection tag. This device should be 
permanently mounted in a conspicuous place and should be inspected and 

·recertifje0. · 

6~ As the mixina olatform. is an elevated structure,·.a steel toe boarcf 
and guard· rail shoutd be installed on t~e open, loading end of the 
platform. This should help to minimize accidents for employees workin~ 

_on and_ be~ow the _mixinq platfonn. · 
•' . . 

1:·The fluorescent liaht fixture which is oositioned over and in neir 

proximity to the two lar~e mixinf{ tanks, should be equipoed with a 

plastic shield to protect the employees in the event the fluorescent tubes 

are broken. · 


8. While not required by OSHA ·r~9ulations, Material Safety Data Sheets 

should be obtained from all chemical suppliers. This information can 

be beneficial in assessinff-the toxicity or hazards encountGred in working 

with a particular chemical product. 


/ 

. ~. The suspended electrical cofd which supoli~s power to the electric 


motor on the scray, should be securely fastened and rou_ted in accordance 

with good electrical work practices. 


The NIOSH staff would like to thank both mana9e~ent and labor for their 
cqopefation and assistance during.this evaluation~ 
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10.. 	Sax, N., Oancerc~s.Properties of Industrial Materials, Fourth Edition 
Van No~trand Reinhold Company, New York, Ne0 York, 1975. 

11: 	 Occupational 11is·ease ·- ·A Guide to their Reco~mition, Revised Edition, 
DHEV {NIOSH) Publication Mo. 77:..131, 1977. 
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TABLE I 

Results of Personal and Area Air Sampling for Exposure to Organic Vapors 

Rock Hi11 Printing and Finishing Company
Screen Print Preparation Depart~ent 

Rock Hill, South Carolina 
January 26," .1978 

TIME WEIGHTED AVERAGE EXPOSURE IN PPM1 

Sample Volume 
Number DescriQtion/location Time {Liters) Benzene Xylene Oecane Undecane 

ND2 C2·· .Area - D2 Famatex,Take~off End 0822-1426 20.08 0.23 ND ND 
C3 Area - Between new Hot Frame #12 and 0818-1428 23.34 ND ND ND ND 

\Farnatex .#2 
cs Area - Tenter Frame Input · 0816-1430 · 22. 33 ND 0.10 ND ND 
C6 Area - Vicinity of Scray Operator 0814-1432 20. 72. ND ND ND ND· 
C7 Personal - Scray Operator· 0814-1422 . l fL 69 ND3 NDND3 ND3 C8 Personal - Take-off Operator 0828-1428 7.67 ND ND ,µo ND 3 

ND . C9 Area - Desk near- exit 0852-1428 19. 23 0.12 ·ND NO 
ClO Personal - Dye Mixer 1037-1105 28.00 ND 0.08 ~D ND 
Cll personal - Dyri Mixer 1037-1105 : 28. 00 ND 0.08 ND ND 
Cl4 Blank Charcoal Tube ND ND ND ND 

~ . . . . 

1. PPM - Parts of vapor per million parts of contaminated air by volume at 2s0c and 760 mm Hg. 
2. ND - none detected, less than the\lower limit of detection of 0.01 milligram per sample.· 

1
a 3. Vacuum pump ma1functioned. 

1 




. TABLE II 

Results of Personal and Area Air Sampling for Exposure to Diazonium Salts_ and Azo Dyes 
Rock Hill Printing and Finishing Company


Screen Print Preparatioff Department 

. Rock Hill, South Carolina 


January 26, '1978 , 
______________T_IM_UIEIQHTED AVER/\r~_EX_P_O~S_U_R_E_I_N_M_G-'--/M_3 _____________ 

Sample Volume 

Number Oescript,on/locatio_n_·~~ Time · .Jhi:t:ers) Azo Dyes. ------

ND2 Al Area - #2 Famatex Take-off End 0822 .. 1426 546 
Area II u u u A2 0822 .. 1426 546 

ND.A3 Area - Between rlew hot Frame #12 and 0818 - 1428 555 
Famatex #2 

II II II \ 555 A4 Area - .. .. .. " 0818 - 1428 
AS Area - Tenter Frame Input 0816 - 1430 561 ND 


11 11 11A6 Area .. - .. 0816 - 1430 561 
A7 Area - Vicinity of Scray Operator 0814 - 1432 .. 567 ND 


11 11 11A8 Area .. · 0814 · - 1432 567 
A9 Personal - Scray Operator 0814 - 1422 491 ND 


II It IIA10 0814 - 1422 491 
All Persona, - Take-off Operator 0828 - 1425 :· 426 ND 


II • 11 IIA12 0828 - 1425 .426 
A13 · Area - Desk Near. Exit 0848 - · 1428 · 510 ND 


II II II IIA14 0848 - 1428 510 
A15 Blank Filter ND 


IIA16 I " 
• 

1. MG/M3 - approximate milligrams of substance per cubic meter of air. 

Diazonium Salts 


ND

ND 


ND 


ND · 


ND 


· ND 


ND 


ND 

2. ND - none detected, lower limit of detection for azo dyes .and diazonium salts is 0.69 and 
0.75 milligrams per sample (dry weight), respectively. 

) .. 
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