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HovusE oF REPRESENTATIVES,
SUBCOMMITTEE ON LIABOR STANDARDS, .

CoMMITTEE ON EDUCATION AND LABOE,
e ~ Providence, R.1.
The subcommittee met, pursuant to notice, -at 9:30 s.m., in the
Rhode Island Health Department Building Auditorium, Providence,

U
4

8o RI. Hon Edward P. Beard (chairman) presiding.
. Member present: Representative Beard. ]
. Staff present: Earl Pasbach, counsel; Brenda Bergeron, staff assist-
2 - ‘ant; Edie Baum, minori counsel for labor ; and Bruce &com. asgist~
_ant minority counsel for labor. .
29 Sgw BEazp. The Subcommittee on Labor Standards will now come
, order. S
30 This is one of a series of hearings that we have had. This is the first

field hearing but we have had a series of hearings in Washington, D.C.,
covering occupational diseases. It is my pleasure, of course, to have
ww_m mMm,a field hearing of this committee 1n this Congress here in Rhode
and, , .
Today we will be covering a variety of occupational diseases and
the problems that may be inherent to them. We are very happy to
have a list of distinguished witnesses who will testify pro and con on
problems that may or may not exist in the industry. .
. We are very happy to have here today representatives of the minor-
1t mwpm of the Labor Standards Subcommittee, Edie Baum and Bruce
ood. )
- We also have at my right Mr. Earl Pasbach who is the staff director
on my committee. . ]
Our first witness will be Dr. Philip J. Landrigan.
_. Dr. Landrigan, your testimony w be incorporated into the record
in full. You can talk at random or read any portion of your statement
that you wish. ) .
Identify yourself and your particular posttion.

Q)

-



occupational medicine. I am employed by the U.S. Public Mome
&ervice at the National Institute for Ooocmpawob& Safety and Health

. Surveillance, Hazard Evaluations and Field Studies.

” bealth, for developing recorumended occupational safety an

. tion of .the jewelry manufacturing industry. According to !
files, which are based on the Dun and Bradstreet Market Identifier .

s
.

STATENENT OF PHILIP J. LAXORIGARK, M.D., DIRECTOR, DIVISION

OF SURVEILLANCE, EAZARD EVALUATIONS AND FIELD STUDIES,

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND
EEALTH, CENTER FOR DISEASE CONTROL, DEPARTMENT ﬂ.....

HEALTH, EDUCATION, AND WELFARE

Dr. Lanprigan. Thank you, sir. . . e
My nume is Dr. Philip Landrigan. I am a physician, a specialist 1o

iNIOSH] in Cincinnati where I am the Director of the U.aw_wmmcﬂ..om

NIOSH 1s responsible for conducting research in ocecu ational

Vonﬁw—.

stundurds, for providing technical assistance to employees and em:

ployers, and for conducting training and education programs aimed-

at protecting the health of workers. NIOSH has similar _.mmﬁgmngﬁﬂ .
' 10 protect the health of miners under the Mine Safety and ﬂar .

Act of 1977. I am pleased, Mr. Chairman, to have been invited wwmu
" this momming to discuss with you some of the occupational hazal

which confront workers employed in the jewelry industry.
As you know, southern New England has an enormous

NIOSH

Fiie, Rhode Island alone has some 815 jewelry manufacturing mww__—v”

iishments which employ over 31,000 workers, The costume jew
indusiry is especially beavily .no?.ommbemm and nearly one-h f

(13,437 of 30.819) of the costume jewelry workers in the country are .

empioyed in Rhode Isiand. _

w__,w.m%u.mﬁ.&q industry in New England is an industry of small m#oﬁm..
Of the 815 jewelry manufacturing establishments in Rhode um_whu_ m
424 or 40 percent have fewer than 10 employees and mboz,mw &N
or 50 percent have between 10 and 100 employees. In other 48.?@
approximately 90 perceni of the jewelry manulacturing shops nw. the
State have fewer than 300 workers employed. Only 6 percent o, tH
pinnis in the Siate have from 100 to 500 employees and oamnr '
sinnts, according to our files, employ more than 500 workers. m—b

rmation has important implications for the health of workers
the jeweiry mdustry. ) .

It has been shown repeatedly in NIOSIT studies,

and in studies of

other investigators, that workers in small plants are often at greater

risk of toxic accupational exposures and are at greater risk of .mﬁmﬂﬂb&m
oceupationally related tiiness and injury than are workers mn 18rg
plants. Certamnly workers in smail shops are less likely to brisl
adequate medical surveiliance than workers in larger indus
establishments.

concontra- -

o be under.

Q

Workers in the jewelry industry may be exposed to a wide variety
of toxic substances, including organic solvents, metal fumes, acid mists
and asbestos. Jewelry workers may, in addition, be heavily exposed to
noise and may be at high risk of physical injury, including amputation,
as the result of working with improperly guarded machine tools and
power presses. I would like to characterize the hazards faced by
Jow: .workers by describing in-some detail the health effects of
- several substances used in the industry. e o
~-First of all T would "like*t8™ talk abonit' the “‘solvent 1,1,1-tri-
. chloroethane, which is also known .as methyl chloroform..1 ,1,1-tri-
. chloroethane has come irito increasing use in recent years as & de-
greasing or metal cleaning agent in the jewelry industry. Pieces of
jewelry which are to be cleaned with trichloroethane are dipped into
open tanks of the solvent or‘in some cases are suspénded in containers
of trichloroethane vapor. Trichloroethane is & highly, volatile substance
and in the absence of proper exhaust ventilation the exposure of
‘workers to trichloroethane vapor can be intense.: - .v:» -...
:  Among the most harmful effects of trichloroethane exposure are
those on the central nervous system. The chemical acts @8 & central
nervous system depressant and at high doses has strong anesthetic
properties. The neurologic symptoms commonly seén at lower doses
of trichloroethane exposure include dizziness, nauses, vomiting,
slowed reaction time end reduced manual dexterity.

Trichloroethane also has harmful effects on the circulatory system.
Exposure to trichlorosthane in animals produces a rapid drop in the
blood pressure and a &:Emm in the heart rate. Continued exposure to
high concentrations of trichloroethane has been noted to damage the
heart muscle and to produce circulatory problems resulting in lung
congestion. There have been occasional reports of serious cardiasc
arrhythmias—disturbances in the heart rhythm—in workers exposed
to trichloroethane, . ,
.To protect workers against the harmful effects of trichloroethane,
NIOSH has recommended that exposure to airborne vapors of the
solvent not exceed 350 parts per million in_any 15-minute period.
NIOSH also has published & comprehensive list of recommen: ations
for the m:.ovs. ventilation of sd—.wgovw in_which trichloroethane is
used and for the medical supervision of workers exposed to trichloro-
ethane. These recommendations are included in the NIOSH “Criteria
For a Recommended Standard on Occupational Exposure to 1,1,1-
Trichloroethane” published in July 1976. That document is available
from NIOSH and from the Government Printing Office. I am pleased
to submit a copy for the hearing record.

Mr. Bearp. That will be wooowr&.

[The document to be furnished follows:)
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% Dr, LANDRIGAN. Exposuré to metal fumes is another occupational
hazard in the jewelry industry. Fumes of zinc or copper liberated dur-
wbm m&%m:bw or metal pouring can cause an iliness called “metal fume
aver.” In t, i

exposure in excess of the recommended n:ﬂ.nossonnt.. Jimit, additioaal

monitoring shall be promptly initiated, If confirmed, contvol vn.on!rncn : is condition a worker experiences chills, fever, and often

% chest pain and difficulty in breathing. The onset of symptoms is often
*“delayed for 8 to 12 hours after exposure so that frequently the worker
. feels well.during the working day but goes home in the evening after

roin...,anwﬁmmm to metallic fumes and develops these symptoms at

shall be 4{nstituted as soon as possible; these may nnon!_.o and %

confirmatory monitoring 1f the employer desires. Affected .l.uov.-l - anadl

>~ I the worker is examined at the time when he is ill, he is usually
found to have a low-grade fever and very frequently will have an
elevated white blood cell count. Although the acute illness subsides
- Spontaneousty after a few hours, or at most in a day or two, repeated
szmmmom of metal fume fever may cause permanent lung injury to
‘Workers, I )
245 Another serious hazard of the jewelry industry is exposure to lead.
Exposiré to the lead fumes may occur in jewelry manufacture. Such
exposure can osuse the full spectrum of lead poisoning, including
+~abdominal cramps, tremor, anemis, neurologic damage and in severe
¢cases chronic kidney disease.’ * - . s .
“Cadmium is another hazard faced by some uaﬂo_dﬁqouwanm. Itisa

be advised that exposures have been excessive and be notified of €
contral procedures being implemented. Monitoring of these tavvawr.-. shall
be conducted at least as often as every 30 days and shsll c-mtinue unddl

succesaive samplings at least a week apart confirm that Ouvoneum.nm, i

exceeds recommended limits. Normal monitoring may then be n-!..lnw...

For each ﬂm.} concentration determination, a sufficieat puabet ©

samples to characterize each worker's exposure during each workshift nadt

be taken and analyzed. The number of TWA and ceiling gbﬂlnﬂjn.n_.

toxic metal used frequently in soldering, particularly in silver .moﬂozw..
Acute exposure to cadmium fumes can cause intense irritation of the
eyes, nose and respiratory tract, while chronic exposure may lead to
ling'and kndney damage and occasionally to lung cancer. =~
4% Several years ago our group was asked to investigate an epidemic of
unususl illness in a small jewelry factory in Albuquerque, N. Mex.,
" which the prominent symptoms were fatigue, nasal congestion,
cough; and chest pain. One or more of those symptoms was experienced
by 27, or 75 percent, of the 36 workers in the plant, and all of the

‘deterninations for an operation shall be based on such factors as. . thE
variations in location and job functions of workers in that o.vnuonwouc,

(¢) Recordkeeping Teml

Environmental monitoring records shall be maintained for at lesst

vears. These records shall include methods of sampling and analysie ,-_l.&w :

types of respiratory protection used, and TWA mnd ceiling concenCratises -
. T [ 3
found. Each employee shnall be able to obtain information on his wronawx after a new solderin Bmaou..:b. labeled u.»Bﬁq tsilver .Gu.w.usm
tompound” had been introduced into the plant process.
“In the course of our investigation we found that the so-called
" “silver brazing compound” was in fect an alloy which contained 15.6
vercent cadmium. When this alloy was heated, toxic' concentrations
of cadmium fumes were liberated into the workroom air where ventila-
. tion was quite inadequate. We found increased concentrations of
% - cadmium in the blood and urine of the exposed workers. Symptoms
largely cemsed when the “silver brazing compound” containin cad-
" mium was removed from the plant process. When we reevaluated
the workers approximately 1 year later, we found that symptoms
_had virtually disappeared. .
. _That episode illustrates two points. First, it illustrates the hazards
of cadmium exposuro in & small shop, but also and perhaps more
importantly it illustrates the dangers inherent in the wi espread
practice of not _UBMSZQ labeling commercial products and of not in-
.dorming workers of the toxic components which are often found in
§ Industrial materials. s . .
“The effects of exposure to trichloroethane and metal fumes are
‘often’ reversible, For the most part if the exposure 18 eliminated, the
. smwrow.m health can generally be restored. There are, however, some

e

environmental exposures.

<9,

Pertinent medical records shall be retained for 20 years after O
ls8t occupational exposure to 1,1,l=trichloroethane. Records of
environmental exposures applicable to an employee should be included 13

that employee's medical records. These medical records shall be ke

available to the designated medical representatives of the Secretary of
Labor, of the Secretary of Kesi.n, Education, and Welfars, of the employess

end of the employee or former employas.
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substances to which jewelry workers are exposed which can produce.
irreversible damuge. Asbestos, my final example this mornin, s X
such a substance. T A tekdri
Asbestos boards are used iIn many small jewelry shops o counter,
tops, for example, to provide a heut resistant surface. Asbestos fibers
are used as an abrasive in sanding and polishing operations, and &
many of these operations ashestos fibers can be liberated into- work:
pluee air. If inhuied by workers, these fibers can lodge. in the lungs
where ihey may produce serious and irreversible injury, Lung damége
cuused by asbeslos includes asbestosis, a chronic debilitating lung
.rwm:mc in which the normal clastic tissue of the lung is -.mv?a& by
fibrous sear tissue and of which the principal symptom is extreme
difficulty in drawing breath. Other diseases caused by asbastos oXpos
sure are Jung cancor and mesothelioms, & very rapidly fatal tumar o
tho external lining of the lungs. o
In summary, 1t is clear that jowelry workers in New Hsr.?ub and
elsewhere can be exposed to u number of toxic substances in their wotk
which can seriously affect their health. It is the responsibility of sach
employer to assure that these exposures do not exceed current OSEA
standurds, Furthermore, both employers and employees need to be
informed as to the toxic components of the substances that are -being
used, they need to know safe handling practices, they have to mow
what emergency remedies are available and they have to know prope
means for safe disposal of toxic matenals. ” e

: Testrooms,: and warkers should remove their protective clothing and
wash their hands when leaving the work area. By keeping employee
% exposures to 8 minimum through adequate engineering controls and
2+ good work practices, employérs can help assure that jewelry workers
£ E.m. not. harmed by the potentielly dangerous chemicals used in the
a :mﬁQ1,(.w...~..,.. 4 e ,”,Jv\ st e "... ST )

Mr; Chairman, thank you. I will be pleased fo try to answer any
S questions. . . .. whe et Tl L
§55% " [The prepered statement of Dr. Landrigan follows:] -

Piepaxsp. STaATEMENT oF DR. PEILIr J. Lanprieax, DIRECTOR, DivisioN oOF
:BURVEILLANCE, HAZARD EVALUATIONS AKD Frerp Stopies, NaTioNAL INsTI-
sqyre FoR OCCUPATIONAL SAFRTY AND HEALTH CENTER FOR Diseass CONTROL
‘DeparTMENT OF HEALTH, EDUCATION, AND WELFARE

#%.. . My name is Dr. Philip J. gvaau.—aub. 1 am a physician, a specialist in occupa-
tional medicine, and Director of the Division of urveiliance, Hagard Evaluations -
.and Fiold Studies of the Nutional Institute for Occupational Bnfety and Health
NIOSH). NIOSH is _.aﬂ%aau:._a {of conduoting research, developing recommended
“occupational safety and health standards, providing technical assistance to em-
www%cmu and employers, and conductin, o..u.minw and education programs. NIOSH
: similar responsibilities to protect ‘health of miners under the Mine Safety
and Health Aot of 1077. ] am pleased to have been invited to discuss some of the
+* aocupationsl hazards which confront workers employed in the jewelry industry.
:'A8 you know, southern New England has an-enormous concentration of the
ewelry manufacturing industry. >803§m,=3 NIOSH files,jwhich are based on
the Dun and Bradstreet Market Identifier File, Rbode Island alone has some 815
jewelry manufacturing establishments which employ over 31,000 workers. The
costuzne jewelry industry is especially heavily represented, and nearly half {13,437
of wc.%‘weu of the costume jewelry workers in the eountry are employed in Rhods
» The jewelry industry in New England is an industry of small shops. Of the 815
jewelry manufacturing establishments in Rbode Island, 324 (40 percent have
fewer than 10 employees and another 411 (50 percent have between 10 and 100
workers, Only 60 of the plants in the state have from 100 to 500 employees and
only.-10 employ more than 500 workers. That information has important implica-
Aions for the hesalth of workers in the jewelry industry. It has been shown re-
peatedly in NIOSH studies, and in those of other investigators, that workers in
small plants are often at greater risk of toxic occupstional exposure and are at
* greater risk of suffering occupationally-related illness and injury than are workers
. larger plants. They are certainly less likely to be under adequate medical
uryeillance. .
Workers in the jewelry industry may be exposed to a wide variety of toxic
substances, including organic solvents, metal fumes, acid mists, and asbestos.
' Jewelry workers may, in addition, be heavily exposed to noise and may be a high
; risk of physieal injury, including amputation, as the result of working with
improper guarded machine tools and power presses. 1 would like to characterize the
hazards faced by jewelry workers by describing in some detail the health effects of
several substances used in the industry. :
. .Hb.o solvent 1,1,1-trichloroethane (also known as methyl an«&o_.Bv has come
inta increasing use in recent years as a degreasing or metal cleaning agent in the
- jewelry industry. Pieces of jewelry to be cleaned are &ﬁwma into open tanks of this
: solvent or are suspended in containers of trichloroethane vapor. .Hﬁoioaongvuo
- i8;n volatile substance, and in the absence of proper exhaust ventilation the ex-
posure of workers to chloroethane vapor can be intense.

Among the most barmful effects of trichloroethane exposure are those on the
tentral nervous system. The chemical acts as a central nervous system depressant
and at high doses has anesthetic properties. The neurologic symptoms commonly
seen at lower doses of trichloroethane exposure include dizziness, nausea, vomiting,
7 dlowed reaction time, and reduced manual dexterity.

s ..«.._..u.man_.oas—u:m also has harmful effects on the circulatory system. Exposure
% vo trichloroethane in animals produces a rapid drop in the blood pressure and o
% change in the heart rate. Continued exposure to high concentrations of trichloro-
n.s:bo heas been noted to damage the heart muscle and produce circulatory prob-

*x ..

. Any employer or amployee representative or any group of em ._cw.o%
in the jowelry industry or, [or that matter, in any shop in New kng and
who suspeats that he or his [ellow workers are Wma&bm sick -as & rasu
of toxic occupational exposures can request a Health Hazard Evalug=
tion of their workplace from NIOSH. A very simple 1-page formis-all
that, is required to request such an evaluation, and in wpa». if the form
Is 1ot available, a person noed only give us a phone call. . ~aein

We can gel a team out within 24 hours in an emergency, and withip
1 week in routine cases, to perform preliminary evaluations of the.
z,.o_.r piace 1o Judge whethei or not there are toxic bazards present i
there do appear to bie toxic hazards, we can send hack a complete team .
consisting of «doctois, and industrial hygienists, to do a complete
characterization of the workshop and to document the hazards and 10 .
niRe .a..u...uos.:;,_c:;:‘, ions as to what preventive measure ought to be
{aKen. | encouinge any omployers or employee representatives who are
flere tisiay to got in touch with us if vou would like to request & #gx.v
huzard evaiuation of any s.cawv?oo.m in Rhode Island or elsewhere 8
New England. : _

In the jewelry industry we recommend that operations wua..ouﬁzm
Ganitye, ating, glueing, soldering, brazing, plating, and grinding
liuve locws ventiation so that toxins are carried away from worlc .
Workers using texic chomiceals, such as cleaning compounds, should
not unly avold inhalation of those compounds but should also be pro-
vided with amdi should wear impervious clothing, including gloves: .
boots, aprons, and eyewcar that will protect against splashes. .. (-
~ Chemicals should be labeled and information on ﬁoega& health
siuzards should be readily available on toxic substances used in the
industry. Chemicals imust be stored and mixed in ways that eliminaté
the hazards of ..znwomwob or lormation of highly toxic compounds such
as cyamde. Work areas should be separate from eating areas and -

v
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iems resulting in Jung congestion. There have been oconsional reports of sorious
caiciiae arrhythmias {distrbances in the heart rhythm) in workers exposed 0
trichioroetnane.

To protect workers agninst the harmful elfects of trichlorocthane NIOSH bes

_.oqoq::._nsaa_s,::,..35,”:2;:nrms_-o_.sm<mﬁo_,m50a9unmoa wuovﬁém WQ. EnEas
(ppm) in any 15-mincte period. NIOSH also has published a comprebensive List

of recommendations for the proper ventilation of workshops in which trichloro~ .

ethane is used and for the medical supervision of expose workers, These recs
ommendations are included in the NIOS
on CGeceupationsl Fxpossse 1o 1,1,1-Trichlorcethane,” published in July 1976
which is available fram N10SII and from the Government Printing Offiea. .
__ Exposure to metal fumes is another occupational hazard in the jewelry industry,
Fumes of zinc or copper liberated furing soldering or metal pouring can cauee sl
iness ealied “metal fume fever.” In this condition & worker experiences chills,
fever, and often chest pain and breathing difficulty. The onset of symptoms I
often delayed for ¥ to 12 hours after expesure and thus frequently oceurs durtng
the nighttime hours, When the worker is examined he o?a:avpm a Jow-grade fever
ancd an elevated white blood cell count. Although the acute iliness subsides
spantaneousiy after a few hours, or at most in a day or two, repeated episodes of
metal fume fever may eause permanent lung injury.

Exposure vo the lead fumes may oceur in jewelry manufacture, which can cause
the full spectrum of lead poisoning, including abdaminal cramps, tremor, anemis,
neurologic aamage, and in ReVere cascs, chronic kidney disease.

Cacimoum is another hazard fuced by some jewelry workers, It is a toxic EQEE
frequently m soldering, partieniarly in silver jeweiry. Acute exposure 10 caodmium
fumes ean cause intense irrilation of the cyes, nose, and respiratory tract, while
cirunic exposure may lead Lo Jung and kidney damage and occasionally lung
cancer.

several vears ago T was askerd to investigate an epidemic of unusual illness in &
small jewelry faetory in which the prominent symptoms were fatigue, nass!
congestion, cough, and chest. pain. One or more of the symptoms was oavmzeaaa
by 27 {75 pereent) of the 36 workers in the plant. All of the workers with these
symptoms were Ruldering workers. We learned that the symptoms began appear-
ing several snonths enrlier shortly afler a new soldering material, labeled simply
“gitver brazing componnd,” had been introduced into the plant process. In the
conirse of our investigatinn we found that the so-called “‘silver brazing compound”.
was in fact an alloy which contained 15 percent eadmium, and that when tbis
alloy was heated, toxic concentrations of cadmium were liberated into the works
room nir where ventilation was quite inadequate. We aiso found increaged con®
conirations of eadmium in the bload and urine of the exposed workers. One year
inter, following remeval of the eadmium soldering compound from the plant, we
feaind that sympioms had disappeared in most of the ill employees. This episode
liustrates not oniy the hazards of expesure to endmium fumes, but also demon-
sirnies the dangers inkerent in the widespread industrial practice of inadequate
prissuet inbeling. .

Tue effcets of exposure 1o irichloroethane and metal fumes are often _.acnwm.gn_r
1 the exposure ix clirninated, the worker's health can generally be Testorea.
fiowever, some substances o which jewelry workers are exposed may cause
jrreversible damage. Asbestos, my final example today, is such a substancé.
Ashesins hoards are used in many jewelry shops to provide & heat-resistant
trfsee for soldering and inetal pouring. Ashestos fibers are used 88 4n abrasive in
sanding and poiistung operations, In many of those aperations, sshes08 fibers can
e liberated into workpince air. If inhaled by warkers, these fibers ean 1odge in the
mings where they muy produce serious and irreversibie injury. Lung domage cousod
by asbestos ineludes ashestosis, @ chronic debilitating lung disense ip which the
aorinal ciastic tissue of the Jung is repiseed by inelastic sear tissue, Other lisenses
enused by ashiestns exposure are cancer and mesothelioma, a rapidly fatal tumor
of the external lining of the lungs.

1. is ciear that jewelry werkers can be exposed to & pumber of toxie subgtances
which can seriousiv aflect their health. It is the employer's responsibility to assure
that exposures do not exceerd current OSHA standards, Both employers and
empinyees: noed 1o know what substances are heing used, as wel) ag sym toms of
averexposure, safe handling proceciures, emergency care and proper disposal
methods,

Any emviaver or emvloyee representative who suspects that workers are gotting
sick as_o rosult of worknlace exposures can request a health hagard evajuatiod
from NIOSH. NIOSH will send out a team of occupational health specialists t0
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determine whether workers are exposed to harmful levels of toxic subatances and
conduet modical examinations if necessary, NIOSH also generally makes specifio
recommendations for engineering controls and work practices to assure that em-
Emwooa are protected from haszartdous exposures. o

;. - In the jewelry industry we recommend that operations involving cleaning,
% painting, glueing, soldering, brasing, plating and grinding have local ventilation

" 80 that a.cn:.u are carried n!ﬂw. from workers. Workers using toxic chemicals, such

a& cleaning compounds, should not only avold inhalation, but should also wear
impervious clothing, including gloves, boots, apron, and eyewear that will protest
‘ against splashes. Chemicals should be labeled and information on poten tial health
hazards be readily available, Chemicals must be stored and mixed in ways that
eliminate the hazards of explosion or fcrmation of highly toxie compounds. Work
ares. By keeping employee exposures to a minimum through adequate engineering
remove their protective clothing and wash their hands when leaving the work

area. By keeping employee exposures to & minimum through adequate engineering
controls and good work practices, employers can belp assure that jewelry workers
are not harmed by the potentially dangerous chemicals used in the industry.

Mr. Chairman, 1 will be pleased to try to answer any questions you may have.

Mr. Bearp. Thank you very much for your excellent testimony and
for meking the trip here. I know you came quite a distance to be here
today. Let me as ws__ about the jewelry industry in Rhode Island.
Is there danger in electroplating?

Dr. LaNDRIGAN. Yes, sir. 1 did not go into that in detail. It is my
‘understanding that Mr. Hickey from the State health department
will cover that. There are harzards that include exposures to acid
w:ueﬁom. there is the hazard of electrocution, there are hazards of

urns. _

Mr. Bearp. How does the Rhode Island jewelry industry look to
your organization? )
¥ Dr. LaNDRIGAN. Well, I think the overall industry is made up of

small shops, and we know through bitter experience that small shops
are dirty shops. It is in small shops that health problems are most
abundant. Though we have locked at only three Waﬂ& plants I
my experience—one in New Mexico, one in Attleboro, Mass., and
one in Cincinnati—it is our experience that most small jewelry shops
have problems of poor housekeeping, poor work practices, and in-
adequate ventilation. .

Mr. BEARD. As far as monitoring jewelry shops, is it true that you
have had just one visit to Rhode Island, the jewelry capital of this
country?

Dr. Lanpriean. Right. - .

Mr. Bearp. Do you think that there should be a number of visits
throughout the year since this industry has so many problems?

Dr. LanpriGAN. Of course the State health department 1s doing
monitoring. We would be more than happy to come in whenever re-
quested and to come in on short notice.

Mr. Bearp. I see. What about, for example, the lead? How much
of a problem is lead as far as this industry goes? )

. Dr. LANDRIGAN. Lead certainly is used in the industry, especially
in soldering operations. I don’t have numbers of how many cases of
lead poisoning occur each year. .
;. Mr. BEARD. Are you familiar with polishing?

.. Dr. LANDRIGAN. Yes.
." Mr. Bearp. What about the rouge? Lo

" Dr. LanprigaN. Some of those contain lead, that is right.

Mr. Brarp. I would like to recognize at this time Edie Baum, the
minority counsel of our committee. Edie, do you have some questions?



. 'This articie appenred recently in one of the professional ooaﬁvasg&,

M. Bausm. Thank you very much for vour testimor .
I want to nsk you one ihing. You say employers.can request your

~assistanee o come in. Joes NTOSH inake uny effort to notily em-

ployers by letier or publications of the dangers of these substazces i

. the jeweiry industry?

Dr, Lanprican. NIOSH has produced various books H@F&FN, to

specific substances that are used in the jewelry industry, such as the-
book on trichloroethane that I submitted for the record a few moments -
ago. We have not put out any publication that relates specifically to..
the jewelry industry. The best report that I have seen summanzng .

huzards m the jowelry industry is an article, with which you may be
{umiliar, by Gul Martin called Hidden Jeopardy to Jewelry Workers.

ana hesith salety journals
Ms. Baux. In relntion to your publication that is available, is that
an OSHA standard?

Dr. Lanpuiean. The document is in the form of o NIOSH recom- .

mendation to OSHA, for a standard. .
Ms. Baun. THank you. .
Mr. BEaxrp. Mr. Bruce Woorl, minority assistant counsel.
Mr. Woop. Doctor, you mentioned the NJOSH recommendation for

* trichloroethane, 350 parts per million. What is the basis of NIOSH's

recominendafion?

Dr. Lanpricax. Well, it is based fundamentally on the observation
that trichioroethane can produce central nervous svstem disorders
and ean produce circulutory disorders at high dosage. We (ry to
extrapolate downward to determine what is a safe level of exposure.
We have concluded on the basis of an extensive review of the evidence
that 350 parts per miliion would represent such a safe exposurse level
in any i5-minute period.

Mr. Woon. So as far as you know now there are no hazards of
bejow 250 parts per million?

Dr. Lannrrean. As medieal science advances and as :m&.ao.a&
details are jearned about the toxic effects of any compound, 1t haf
been our frequent experience {o learn that levels of exposure that
1ve previousiy been considercd safe turn out to be hazardous. I have
vl n great deal of experience with exposure to lead. It was not 50
iong ngo that 200 micrograms of Jead was considered o safe level 18
i workers, then 100. Now on the basis of quite careful research
OSITA nas said that blood leud level over 40 micrograms: 1s suficient
1o produce harm. Although the same amount of information _.m.scn
vei avaiabie about tnehloroethane, we always have to be suspicious
that new, presentiy unrecognized toxic effects may come to be recog-
nized at Jower Jevels of exposure. . "

Nir. Woon, Are there continuing N1OSH studies into the lawerlevel®

2r. Lasximiaan. Probably the most important trichlorosthane study
thit 15 roing on in the country todny is what is eallod a carcinogentsis
bioassuy which is procesding 1t the National Cancer Institute. Tn that
study rits are fed carefully moeasured concentrations of trichioroetbane
and they will be exposed o the compound daily for several years. 1618
u study that_ extends over the lifatime of the rats and at the end of
that study the rats will be sacrificed and they will be examined @
determine whether or not they have developed cancer as o result of
exposure to trichlorocthanc. No results on that study are yet available:

-,

* Mr. Woob. I had a question regarding your comments with respect

to cadmium induced cancers. Is there any medical basis for being able
to determine when an individual has a lung cancer that it was caused
by one substance or another substance? Has this individual had a
cadmium associated lung cancer? - . i
- Dr; LanpriaaN. That is a difficult issue. Let me tell you how
NIOSH reached the conclusion that cadmium was capable of causing
lung cancer. Several years ago we did a study of workers in a large
cadmium smelter in Uondanwmqo obtained from the plant management
o.roster of all the workers who had been employed in the smelter over
8 29-year period—1940-1969——and we traced their whereabouts as of
January 1, 1974. We were able to locate the current whereabouts of
92 percent of the 292 workers in the plant. For those that were alive,
we simply noted that they were alive and closed their files.

For those who had died we obtained death certificates and then we
SBW.,:@Q the distribution of their deaths with the distribution of
deaths that would be expected in a population of American males of
the same age and the same race. We found in the workers employed
at the cadmium smelter that there was an excess of deaths due to
lung cancer over what would be expected. We consider that findin
to be quite good evidence to indicate that the cadmium had cause
lung cancer in the workers. ._

our point is well taken, however, that in the individual case when
a person comes to the hospital with lung cancer or dies of lung cancer,
it is impossible to tell by examining the tissues whether this particular
cancer was caused by cadmium, whether it was caused by asbestos
whether it was caused by trichloroethane or by smoking.

Mr. Woop. You spoke about a NIOSH investigation or health
evaluation effort. How many employers in the State of Rhode Island
has NIOSH evaluated to date? Is it fairly extensive, do you know?

Dr. LaANpRrIGAN. I know that we have one avaluation that is vmum_sm
right now of a firm in Rhode Island, not of a jewelry firm but of
beliave it is & wire production firm. L

“Mr. Woop. How long has this evaluation effort been ongoing In
Rhode Island? ” _

d Dr. Lanpriean. We received the request for that one about 10
ays ago.

Mr. Woob. The whole evaluation in Rhode Island? '

Dr. Lanpriaan. The program is a national program, it has been
available since 1672. Each year across the country we do between
100 and 200 evaluations strictly on request basis, either as requested
by workers or by management. Two-thirds of the evaluations we do
are sought by workers and by unions and about one-third by
management,

Mr. Woop. The information that you obtained from these evalua-

tions, is it shared under any system with OSHA? .

Dr. Lanpriaan. Yes, it 1s quite widely distributed. It goes back to
the workers, it goes back to plant management. It is also publicly
available. ) ) .
- Mr. Woob. And, therefore, it can be the basis for an OSHA investi-
gation at a later date? ; )

Dr. Lanoriaan, It is OSHA's practice now under an interagency
agreement with NIOSH to do two things. First of all upon their
Teceint of our renort thev make it a practice to notify the employer



*oi oecupntional beaith and radiation control for the Rhode
. iteaith tdepartment.

_“ -
:nat they have receivad ine Teport and they usually isform
employer that they are going to do an inspection of the plant in H 1y
‘4 or 6 months. Of course, in an emergency situation if there werd
' serious imminent hazard they would come in sooner, but in the routiie:
.course of events they will inspect in 4 to 6 months. As I say, they de,
rive the employer several months forewarning of their intent &
inspect. A
‘' Mr. Woon. Thank you, Dr. Landrigan.
Thank you, Mr. Chairman. o
Mr. BEARD. Just one iast comment. T have personally been woriang:
ion & bill that would require proper labeling of various chemicals -
‘hazardous materiais. Painl remover is a good example. The iabel

savs, “Do not take internally.” Well, I just can’t believe that soniconé. .
: . for children
.uml even at that, paint remover should not be anywhere near childrex. -

would drink paiat remover. I can understand this warning

Ninety-nine percent of the material is used by adults.
1 thnk the iabel should cite the effects of inhaling paint
' something that wouid nnke sense. No one is going to drink
i remover and that is basically the message you now have on &

paint remover. i )

I would like to require that a respirator, for example, must be used
Land to take precautions. There should be some warning on the F.g_.
| that is going 10 muke sense 1o the person that works with that material.
" Would you be in favor of that type of information? e
. Dr.ianpriaan. Yes. T think the problem of inudequate labeling o&
| paint remover is u gond example, because deponding upon the brand.
| 1t can contain wood aicohol or other very toxic solvents. A few yoars
‘ ago maany home products contained benzene. I think proper labeling
* s essential.

_ Mr. Bearp. That is just one example. There are a variety of me~
i terials the jabals of which just fail to reflect the many serious problems
i that it could cause the werker. .

' hank you very much. We nppreciate your taking the time to come
! here. Your testimony certainly has been s help to this commities.
© Dr. Laxprigan. Thank you, Mr. Chairman. ..
Mr. BEaRD. The next witness is Mr. James Hickey, chief, division

Island

Temover—

can of

. Mz, Hickey, if you huve a prepared statement, it will be received
in total n the record and you may proceed at your leisure.

STATEXENT CF JAMES EICKEY, CEIEF, DIVISION OF OCCUPA-
TIOKAL HEALTH AND RADIATION CONTROL, RHODE ISLAND
HEALTHE DEPARTMENT, PROVIDENCE, R.I

Mr. Hrckey. Thank you very much. 'l -

1 am James Hickey, Chief of the Division of Occupational Heaith
and Radiation Control in the Rhode Island Em::w. Department.
Orihers, including Dr, Weisberg of our division, will testify concermin
specific health hazards in the jewelry industry in’ Rhode Island and
various nctivities of our division in the field of occupational health:
Therefore, 1 shall not comment on specific hazards in my statement.
Rather, I shall discuss some reasons why I beiieve the average employe?
i tla cotremnirrs sem darctrer v YV arla Tlawd hae AsdBnyiléar ..:.- gkmﬂwbn g

1he.

paint "

£ Fage mvun”w.ou without fear of citations and fines.
: B

employees’ occupational health needs and in controlling employee
exposures to hazardous chemicals and physical agents. I shall also
mention a new consultation service provided by the department of
‘health ‘to" assist employers to meet occupational heslth and safety
.The problems to which I refer are those which seem to be charac-
teristic of most small businesses. In Rhode Island over 90 percent of
~ the jewelry manufacturing businesses employ less then 100 people.
:Almost 55 percent of all employees in wos.or.« manufacture work for
- small plants. As a rule, the smaller the employer, the less time and
- resources are devoted to health and safety programs, and issues,
although there are many exceptions on both sides.
- . What are some of the common problems of these small businesses?
One relates to health programs for employees. In these plants & large
w&uomb?mo of workers are unskilled, non-English speaking, and have
ow incomes. There is also a large percentage of women, raising the
potential that unborn children may be exposed to hazards. This popula-
tion might be assumed to be at a greater risk from health hazards due
to poor gencrnl health, lack of general education, as well as_specific
training and communication difficulties. They are also less likely to
complain about conditions. , .

Very few are represented by labor organizations of ub% kind. They
“are more likely to suffer from chronic conditions related to poor nu-
trition, poor health care and practices, poor smoking, m:bwsm and
~ drug habits, and greater life stress than other groups of employees.
4 Good comprehensive employee health programs, including health
% education and counseling, would undoubtedly benefit many of these
employees. Howsver, employee medical programs are practically
nonexistent in small businesses in Rhode Island. )

A promising approach to this problem is the community based oc-
cupational health service. The Rhode Island Group Health Associa-
‘tion is presently studying the ?P&E_;& of this approach. We en-
courage and support this concept. Funding is a major issue, and it
may be that government subsilies in some form are required to
establish these services. . .

:~ Another major factor affecting small businesses 1s that while they
‘frequently have greater health and safety needs than larger companies,
they have little or no technical expertise to deal with these pro lems.
Examples include: Poor physical plant creating safety and health
problems; improper and madequate ventilation .systems and other
engineering controls; lack of environmental monitoring capabilities;
lack of knowledge relating to toxicity of materials in use; lack of atten-
tion to safety and health programs, including those to provide personal
protective equipment; and lack of knowledge of regulatory require-
ments with the result that compliance with safety procedures is not
. demanded on a continuing basis. i
% 'To assist small employers with technical problems and other prob-
" lems, the Rhode Island Department of Heslth is offering a new onsite
__consultation service. This is & professional service staffed by m-
. "dustrial hygienists and a safety engineer. It is not an enforcement
program but is designed to provide direct assistance to the small em-
The program is confidential
services are provided at no charge to the employer. Employers
must make a request to the department of health to receive these

XA




Mr. Woon. T see. Thunk vou.
Mr. Bearn. Thank yvou very much, Doctor.
Je Mr. Wasberg gomng to testify also? oo
Mr. Hi1cKEY. Yes, . ST
Mr. Bearp. Well, thank you for your testimony. . : . w._
Next I would like to call on Dr. Robert Weisberg, occupation
health speciulist, Division of Occupational Health and w.v%maa
Control, Rhode Isiand Health Department, Providence, NH
Weicome o {iie committee. You may proceed at your ?5:3.

STLTEMENT OF ROBERT F. WEISBERG, PhD, onodwbaHonH“...

HLALTH SPECIALIST, DIVISION OF 0CCUPATIONAL HEALTE

REDIATION CONTROL, REODE ISLAND HEALTH DEPARTHENT, .

PROVIDENCE, R.I

Mr. WrisBerG. My name is Robert F. Weisberg, Ph. D., wu.w:m =

am an occupational health specialisi-in_the Division of Occupatio

fiealth and ‘Kadiation Control in the Rhode Island Department of.

Health, : .mb. ihe

he true exteni of the problem of occupational disease .
The p records

jewelry industry is essentially unknown. The availability of

d e ; \ { the U.S. made
in Ihode Island is so sparse that, slthough most o Tnstitute

costume jewelry is manufactured here, the National Cancer e
decided to conduct s mortality study in New York whero the
petier employment information. . .

in order to sy reciate the problems, table 1 lists some 59 sub- .

stances that have been found in the workplace in jewelry and .o_ooﬁ
plating firms. This has been accumulated in our files, and, mEno -
have not visited every establishment, the list could probably be. ”
punded. The potential disease outcomes due to exposure to the 42.5_—.
substances ure weli documented in the NIQSH publication, Occup
ticnal Diseases: A Guide to Their Recognition. ) )

The question is how many people are employed in the .u.m:.nwnuw
The answer shown in (able 2 is that close to 38,000 people W cm. the
the industry. The next logical question is what 1s the size 0 e
estabiishments, simee iarge firms oiten have more vf:r-ﬁwwm mﬁumna..ﬁ.
and eash fiow for dealing with health and sufety problems. The ssm,e. '
shown in table 3, is that the vast majority of plants are mB.::. _\o.mw_..
bined with the socioeconomic conditions of the State, 1t 15 %Boz vmﬁm
our division io exert a great. w:s_umo»_ on conditions at this time 88
beent mentioned by Mr. Hickey. . .

Our activities nre primarily directed at responding to 891..5“.
i.00king throur® ur files presents an astounding fact: We vs.oin
documentation . -+rupational disease in the jewolry Eazmwi.wpsn
have peard testimony in previous hearings and will hear more

on today. | am sure, which claims to refute such a conclusion. AP*.

th the -

parentiy wr don’t reccive the information in our office, )
Occupational disease in Rhode Island is reportable by law wi vy
confidentiality of the report from the physician being EpEean g
In the past year we huve received three forms, two of them ooaacn
people who work out of State, and one of them concerns & pe

who cied, but worked in a plant out of State, so in essence we have

no information on this reporting system of occupational disease.” mvm

The difficuity tbat we then are presented with is identifying

g Pan =Y
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of action. First, in conjunction with the occupational carcinogen
project of the Rhode Island cancer control program, workplace
exposures in the jewelry industry will be quantified by traditional
Industrial hygiene technyques. ° - .

~ The second approach is the development of a comprehensive
- health data system on the workers in the State. The proposal is being
‘developed by the department of health in conjunction with the divi-
“'sion of worker compensation and the temporary disability insurance
program of the department of employment security to set up such a
-program. We hope to be able to determine the prevalence of all the
~ health problems experienced by workers in our State. Then, based on
. documented information on occupational disease, programs can be

Eﬁmpgn which are directed at target problems identified by the
' system.,

- With regard to compensation, our function is one of vawng.wmw*
gathering monitoring data. If our data system becomes operational,
1t may help to speed up the process by demonstrating disease associa-
- tions and occupations, However, proof of causality will remain the
. burden of the worker and his lawyer, with the decision to be made
by the commission. .. " - ,

* That is really all I had to say. I appreciate your consideration. I am
willing to answer any questions you may have.
. [Tables 1, 2, and 3 referred to above foliow:)

TaBLE 1——POTENTIAL EXPosSURES ENCOUNTERED DURING HEALTH DEPARTMENT
INVEBTIGATIONS

TN JEWELRY INDUSTRIES BIC'S 2511, 3014, 3015, 3016

Acetic acid, penty] ester, acetone, acrylate resins, aervlic acid, methyl ester,
adhesive, alcohols, aluminum, ammonia, antimony, asbestos, bervllium, borie
: acid, brass, butanone, peroxide, carbon monoxide, caustics, chromium, cobalt,
~ copper, cutting oils, cyanides, dust, ethane, 1,1,1-trichloro-ethanol, 2-methoxy
=i Bcetate, ethylene, tetrachloro-ethylene, trichloro-fiberglass gold, hydrogen,
" hydrogen peroxide, iron oxide, lacquer, lead, methacrylic acid, methyl ester,
_ Methane, chioro difiouro-methyl ethyl ketone, methyl isobutly ketone, mica,
nickel, noise, petroleum spirits, polyethylene, polypropoylene, resins, rhodium,
giliea, silver, sodium Ei_.ox&m. solder, stripper, styrene, polymer, styrene,
- Wonomer, talc, tin, toluene, xylene, zinc, zinc oxide.

ELECTROPLATING BIC'S 347

Acetic acid, (ethylene ainitrilo) tetra-acetone, acids, aluminum, ammonia,
_ antimony, bhismuth, hrass, cadmium, earbon monoxide, chromic acid, copper,

tvanides, dusi, ethane, 1,1,1-trichloro-ethylene, tetrachloro-ethylene, trichloro-
fluoride, gold, hydrogen fluoride, iron oxide, isopropanol, lacquer, lead, methane,
chiore, difluoro~-methane dichloro-methylethviketone, nickel, petroluem spirits,
rhodium, silica, sodium chloride, sodium hydroxide, solder, strvene, monomer,
m-,a. toluene, toluene, vinyl, xylene, zinc.

. TABLE 2—EMPLOVMENT IN JEWELRY AND ELECTROPLATING iN RHODE ISLAND, SEFTEMBER 19781

R : Number of  Total coversd
A A," fems  empoyment

Sveerestee 4 14 3,098

: 53 S34

- 26] 8,338

e : . . 12 1,058

. 133 4,044

feresmavane . 7 20, 055
. 1,34 3,625
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TABLE 3~ DISTRIBUTION OF EMPLOYMINT IN JEWELRY AND £Li CTROPLATING IN RHODE ISLAND, MARCH 1970

0fo3 4109 101019 T 20048
Sie Firms Employses Firms Employses  Fit au Employees m.j-. ) na%
- o em————— - ...ll.'kﬁ-
28 33 R 201 35 462 .
92 127 7% 442 37 478 3 mm
1) 0] 1) (¢ 3 40 5 ., -
5 ] mm 24 27 358 27 3,1%
264 326 194 1, 205 13 1,574 109 1
5C to 99 100 ta 249 250 to 490 500 to 988
Firms  Employess Firms Employees Firms Employess Firms  Employsts
1z 868 (0] (] * ¢ .
15 2319 . ® O] M : 3]
BT N I | S S R (AN ) uw.w
4z 2,763 AN. 3,845 i 3,875 3 L

' Rhode Isiand Departmeni of Employment Security, Division of Resesrch and Statistics.
2 Campined for purposes af 8::2355«.. 3 firms, 679 employees.

3 Gumbinge with hrms of more than 1,000 employees: 4 firms, 3,746 employess.

¢ Combinad for purposes of confidentiavnly - 4 liims, 800 employees,

s Comitned for purposes of cunhidentistily: 4 fwrms, 1,367 employess.

Mr. Beann. So really with the thousand shops you mentioned, m._ow
hava only, 1 think you mentioned, two cases that are actually on filel

Mr. Wesugre. We don’t ,ﬂ:‘o any cases of disease.

Air. Bearn. No cases at a) . i n

is it u probiem of not having the ability to identify the éou.we.mu.%
an area who have a particular problem of which they are not Eqmu ol
For example, it was only recently, in the last 10 years maybe, o
one Dr. Selikofl of Mount Sinai related asbestosis to asbestos maten -
and ultimately to the shipyards. Of course you know from our heanng

¢ FL o P, ve
in Washington ihai. we have had a number-of hearings that_ r.”:o
covered a variety of occupational diseases that were unknown 1o

Navy shipyards, Kaiser shipyard in Providence and so on. _
It has .__vmo.: indiented :c:m that we don’t know the size of the mro,wmew
and 7 even question the number of shops—and what kind of vﬁ .
standards they have. Beeause of the small stall that you people w. m
we don’t know what the situation is. That is basically the bottom in
hiere tn Rhode Isiand.
Nr. Weispera. Thai 1s vt w hai
My Brarn, We reaily don’t know what the conditions are ﬂ. a
peopie ure working under and I doubt very much if the Em:m:w o
the nssocintion itself would know. 1 have {o say this, though. 1 :._3
toured recentiv some of the jewelry shops in Rhode Island that W,M °
members of the jeweiry assoviation and they were very clean sh wu
frors whnai T eonld observe, sithourh I am not a professional ~§.mw= o
Uit mren ne fur e the chemieals and so on. On the other hand, zwwo
tours i previous vears to various shops, I have found that no
wilution is & defimte problem. . . .
_ As a youngster 1 worked in a shop with acids and so on. M_w“.nﬂ
few or no precautions were taken, but that may be smali- or B%a@&u.ﬁ
sized stops | think we bave 1o do an awful Jot. One thing ﬁ.:m ek
1 bringing oui today is that we are just finding out how ex
the problem may be. L. .
From the E:w:_r:.:i:n point of view, the labeling 1s extremely

. A el e rlenme ; mvwov_@vruo....
inportant not just 1o jewelry workers but to & variety of
work with chemicals that could cause harm and this is really ,_w.ov .
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about compensating occupational disease in that symposium were
valid. Will you review for us what those points are?

Mr. WrisBERG. Yes, if I may read them.

It says that there is & potential coverage in liability through inter-
pretations of existing laws which leads to & concern over three major
subissues: :

First: Whether the individual employer should bear the cost where
the incidence of disease is widely evident throughout a single industry;

 Second: Problems of dual causation as in the case of asbestos
workers who smoke thereby exacerbating an original exposure; end

Third: The impact of the natural aging process and the decline of
S.Wwbmo ability.

ight reasons have been given why occupational information does
not get to the workers:

One: Frequently because of lack of awareness of possible hazards
-and of the worker compensation process.

Two: Worker compensation agencies have not educated manage-

Eoun._p,conS.Emwcgmowvoza cS:vpaoup_&monuorwspamwum
rights under State laws, .

Three: Statutes of limitation for filing of claims are often too short.

-~ This is particularly in regard to the ides of latency with asbestos

‘which is 20 years or more.

. - Four: Problems of establishing the causal connection between the

“work environment and a particular disease. This is often a question of
-adequate recordkeeping or environmental analysis,
Five: Participate in the adversary workers adjudicary process.

s Six: Lack of clear, contemporary definitions of compensable dis-

abilities. .
Seven: Workers compensation administrative delays which dis-

_courage filing of claims

Eight: Employee fears of economic sanctions against them by their
employer,

Mr.” Woop. Is it your impression that the statute of limitations
under the Rhode Island Workers Compensation Act is preventin
workers from being adequately compensated at all for occupationa
diseases in this State?

Mr. WeisBeRG. The odds are that for some diseases, as we learn
more about the disease process, the latency period will exceed the
limitation. It is & matter of how the laws are written. In some States
the laws are written from the time of last exposure to when this
w@wmoa of ability to file for a claim is exerted. In other States it is
rom the time that the disease is first demonstrated or that the
potential of disease is first demonstrated. So in the case of, say, an
asbestos worker who just found out that he was exposed to asbestos

-and could be developing the disease, it is from that point that the

statute of limitations runs. In each State it is different. I am not exactly
sure of what the law is in the State here.

Mr. Woob. Thank you, Mr. Weisberg.

Thank you, Mr. Chairman.

Mr. Bearp. Thank you very much for your testimony.

Mr. WesBerG. Thank you.



o2

being <one. 1 nope that your ijcpartment again would support legis-
intion that we are working on in ihe Congress. I will introduce shortly
a bill that wouid require labels to represent the true facts and even
contain advice on how to avoid the pitfalls of a particular chemical.

Mr. WEispgre. We would be very supportive of that. We have Emo
discussed that possibility for the State to try to pursue such legislation.

Mr. Beanp. Through the general assembly here in our own State
of Rhore Isiand. woo

Mr. WEesBERG. Yes.

Mr. BEARD. Edie Baum.

Ms. Bavn. Thank you, Mr. Chairman.

Thank you very much for your testimony today. . o

People keep ialking about the socioeconomic conditions of the
jewolry workers and the fact that the workers may he unskilled and
they receive low wayes and things like that, the small employers may
be “dirty”’ empioyers. What about the workers in the industry, these
unskilied workers? Do they stay in the industry any length of time
or are they transient or do we know that?

Mr. WEssena. We don’t have uny ‘hard data on that. The odds
are when we go into plants we got some idea of the turnover rate
within a particular place and oftentimes there can be a high turnover
but as they develop certain skills these may be the only skills they
have so they may take the skiil to another jewelry place. So although
there may be a high turnoever st a particular plant, icmay be that that
person is staying in the siein~ry per se in that job and gong to other
places. . .

Ms. Baum. | was wondering how we can say, well, we assume that
there is a problem here and still we can’t come up with evidence of
occupationsl disease, we don't have it reported.

\Vir. WrssERG. This is the problem we have. We have case reports
that are never documented. The physician may say, well, I know of
someong who has this but it never gets into the system that we have
of responding {0 these problems and we are trying to 1mprove that
svstern so thai, No. 1, we are not so reliant on a physician, for ex-
wmpie, 1o tell us about the disease, and second that we can find other
aiternatives so that we can get to all the problems. ) L

Ms. Batvy. Then we would also have the difficulty in identifying
it we an occupationni dicense if these socioeconomic conclitions are &S
thesy have been testified here this morning. . ) .

Mr, WeissERG. Yes, This is probabiy a problem for an epidemi-
oiowist. We ure intercsied in heaith promotion in the State as well amm
worrvine ahont the me v, If we can improve the health stalus o
the workers n sny wr e supportive of that. ) )

As. Baus. Do you our program is in its genesis stage or a0
vou think it is just weiting siarted or do you think you are well on

our way? o
Y Mir. WeissgERG. T would say we are toward the end of the initiation
starre, we are gelling loward the meat of it in the near future.

Ms. Baunm. Thank von very much.

N, Beakn, Mr, Wool?

Mr. Woob. Thank you, Mr. Chairman. _ )

I have jusi one question. You mentioned the third national m,«iﬂm
posium on workers compensation in July. You believe the poiD
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Mr. Bearp. The next witness is David Snapp, executive director of
the Rhode Island Committee for Occupational Safety and Health,
Providence, R.L oo . :

Along with Mr. Snapp is Linda Peloquin, Rhode Island Committee
for Occupational Safety and Health, Providence, R.1.

Mr. Snarp, We are operating as a panel this morning so Linda
Peloquin s.:: be first and then I will foliow.

STATEMENT OF LINDA PELOQUIN, RHODE ISLAND COMMITTEE FOR
OCCUPATIONAL SAFETY AND HEALTH, PROVIDENCE, R.I

Ms. PerLoquin. My name is Linda Peloquin and I live in North
Scituate, R.1. I worked at Electric Boat Division of General Dynamics
at Quonset Point for 3} years. I was terminated 2 months ago because

. of my inability to work m the production aren. I would like to testify

today because from my own personal experiences plus observations at
Electric Boat Quonset Point. I feel the conditions at Electric Boat are

- detrimental to the workers’ health and the current laws protecting

workers’ health are not adequate to protect us; Because Electric Boat
is o defense contractor, public access by the press and State govern-

ment agencies such as the Rhode Island Department of Health is
severely limited. .

I was an inspector at Electric Boat, and one of the unfortunate class
known as “tank rats.” I performed various inspection functions
within tanks in accordance with written inspection criteris. A major
portion of my time was spent in n closed environment along with
welders, grinders, and welders doing back gouging. I worked most of
the time with red magnetic particle powder smmow I dusted on welds
being subjected to magnetic particle inspection.

As a result I was oxposed to & variety of dusts, fumes, smoke, and
chemical vapors. I wasn’t there too long when I first started having
trouble. What was, I thought at first, & chest cold late in 1976 devel-
oped further so that by the fall of 1977 1 was being trented for an
occupational lung disease. I have recently filed for workers’ compensa-
tion and my doctor has warned me that the company will vigorously
fight my case. Also my nttorney told me to be very careful what I say
today because the insurance company will try to use anything I say
against me in my compensation case. For this reason I am not going
to discuss my lung problems in detail. It should be noted however,
that I am a nonsmoker and have never smoked.

After months of medical tests and examinations by my doctor, 8
respiratory specialist concentrating in occupational lung disenses, 1t
was determined that for health reasons I could not continue to work
in the production areas of the plant. At that point in time I requested
that I be transferred from the production areas and informed my
supervisor that I would like to remain in the inspection department
if possible. I was transferred to the quality assurance records office.

worked in quality assurance records for 2 years until this July at
which time I was informed that I would have to go on second shift.
At that time I reminded my general foreman of my lung condition
and asked that he inform the second shift supervisor that the problem
did exist and that I preferred to work on more “open’ jobs, that is—
jobs located outdoors or close to the building’s doors and on the exte-
rior of units rather than inside them. .



‘neir smuli siaffs. In Rhode island it was mentioned that there wers
L, three, and 118 thati type of a dilemma that we are up pm,.ﬂ.uma.
Hopelully, the Federal legslation will improve working conditions
for the people of this country regardiess of what type of a job they do
and what chemicals or materials they use. Everyone should be guaran=
toed information on the pitfalls of their jobs, and as the chairman of
this commitiee in the FHouse.of Representatives I am committed 0
that zoal. I want to let you know that.

Ms. LePere. Thanks.

Air. Bearn. Did you work with chemicals, for example?

Ms. LEPERE. Yes, I did. .

Mr. BEAED. In vour short time working with chemicals, did you
‘eel that ihe Jabels were representative of the situation? Whas there
onough informaiion on the chemicals you worked with to warn you
of problems?

s, LaPzE. Labels in my department were removed from the con-
tainers so that no one hati access to what was in them.

Vir. BEarp. Or any of e polential dungers?

Ms. LsPERE. The Iabels were removed and the containers were
storad in cabinets where the workers could not see them.

Mr. Bearp. Why were {ho labels removed?

Ms. LEPERE. T cannot think of any reason except to say that the
workers would not know what they were working with. There was
an isicident where I got sulftiric ucid in my «ye. I was given a container
with it In and my fingers were in it and I rubbed my.sye. My boss
Loic me 10 wash it ont quickly because it was sulfuric acid. T was not
told thnt when it was given to me.

Nir. Bearp. In what department did the injury occur?

Ms. i EPERE. It was the soldering department.

M. Beanrp. In the soldering department.

Ms. LEPERE. Yes.

% Brann. I have no further questions.

Mass iSdie Bmira? .

Ms. Baunm. 1 was womilering, the plant where you worked, 1s it
represented by a union or was it at that time? .

Ms. LEPERE. No. Wae did have a union going on at one time but
the ease is still In conrt at this time.

s, Bavx. The union ease is still in court?
is, J.EPERE. Yes.
«. Bauy. Did anvbody make any complaints either to OSHA or
(o tae Riwode isinnd Hieal{h Department or anything of that kind?

Ms. LuPerk. Yes. My docior ealied the Rhode Island Haulth De-
puriment and 1 spoka with thom ws well. They didl come into the plant
Amit tnke oul the usbestos boards. Unfortunately, the company was
no: required to tell workers that they were working with asbestos.

Vis. Bawa Was that the cuuse of vour lung condition?

Ms. i,£PERE. Not at this point. I calied OSHA three times pE.w
fiied thiec separate compimunts. They never did show up and finally
i asked Mr. Snapp to go find out what happened. This was while
they were still in Connecticut. They claimed they never got the crm-
piannt file.

Ms. Bauva. T think they just found out that aawﬂo%enw are supposed
10 report any case of occupaiional disease to the Rhode Island I ealth
Depariment. Did your employer make & report of your condition?

—
£

Ms. LEPERE. I really don’t know whether they did or not. I know
that during the union organizing campaign the aon_w::% did post a
list of accidents that had -occurred in the plant and I guess they are
required .J% law to do so. We came up with 10 or 15 more that wers
not actually listed on that list that actually had happened in the last
year, accidents. .

Ms. Baum. You talk about your case, you talk about your second

case. -

Ms. LEPERE, Yes, :

Ms. Baum. What was the first case? .

Ms. LePERE. The first case was from the first time when I had
bronchitis. I did win that case; the company acknowledged it was the
chemicals that caused ﬂ\w‘ condition. They settied rather than to
bring the case to court. My second case which is in court is from the
time I quit my job. The third case which will be with Rhode Island
Hospital has not even been raised yet.

_Ms. Baom. Thank you.

Mr. Bearp. Mr. Woob.

Mr. Woob. No questions.

Mr. Bearp. Thank you very much for your testimony.

The next witness is Mr. Robert Jones, executive director of the
Rhode Island Lung Association, Providence, R.L.

Mr. Jones, do you have a prepared statement?

STATEMENT OF ROBERT JONES, PROGRAM ASSOCIATE, RHODE
ISLAND LUNG ASSOCIATION, PROVIDENCE, R.L

Mir. Jongs. No; I don't have a prepared statement right now.

Mr. BEarp. Do you have a presentation that you are going to make?

Mr. JonEs. Yes; ] have a presentation. What I would like to do 1s
show you some slides on Rhode Island jeweiry hazards. The Lung
Association has a written monograph which describes the major
health hazards within the jewelry industry which is now in final draft
state; it is going through a committes. The monograph should be
ready WM 6 to 8 weeks and I would like to enter it into the record when
1t 1S ready.

Mr. BEARD. Also for the sake of the record, would you enter a
description of the slides because I think it would be almost impossible
for the reporter to do her work once the slides are shown with the
lights out. . .

Mr. Jonas. I will do my best to describe what is up there visually.

One of the themes that has come out in this hearing is a real dearth
of information about actual exposures. While we have found that & lot
more needs to be investigated regarding exposures to hazardous sub-
stances, there is a good basis of information which has been brought
together largely through inspections by the Rhode Island Department
of Heslth and OSHA. -

Over the years, information has been accumulated on the types of
hazards in our major industries and certainly the jewelry industry 1s
& major industry. 1 would have to say that we have a reasonably
good 1dea of where the problem areas are and we certainly have very
good leads on where further research needs to be done. 1 would Jike
to point out some of that information right now.



S2NOTe 4 afilialiy tiescribe ine information we hiuve collectad on
zirus wiihin the jewelry industry, I would like to oint out the
iseases inwt we are particularly concerned about. We have been
YOIfing With u.: advisory committee of about 12 experts in Rhode
sland. These are people Who sre experts in pulmonary medicine,
ulusinial nygiene, industrial engineering, and chemistry. .

[Letter from Mr. Jones f ollows:]

Ruoor ~m~.~>z_u LuNG AssOCIATION,
. _— Providence, R.1., Norember 5, 1978.
ir. Kani, F. Pasnvacn,

uff \!uaa...:w\«, wunsel, Congress of iniled States, Commitiee on Educalion and
Labor, Subeomumiliee or Lubor Standurds, 617 House Office Building, Annex
No, I, Washington, Ir.C, ’ '

eAR M Pasnacu: Enclosed are modifications to my oral comments made

Hepresentative Beanl's Octahier 2nd henring on occupational health problems.

oave made only grammntien) changes without, altering any factual material.

vasdditaag, .h.._....e.: fnarkes) the woxt where information contained in the slides can

*serted. The origimal copy that the slides wers made from is nttached.

i shouid have o1 written Jeweiry hazard monograph approved by our Occups-

mad Health Advisory Committee hy the end of the month. I will send a copy a8

on as it is ready.

i wouid e grateful ifavou eondd send a copy of the final hearing record to the

nE >_.,.m:..:.$‘:= onee il is puilished, .

~ARank you for your concern and interest in improving worker health. Please

{58 our appreeition aiong to Representative Beard.

i Sincerely,

i

. RoBerT B. JoNEs, Program Associale.
raiclosure,

SLIDE )
» OastvueTiveE Lune Disgases
( Bronchitis, emphysema)

frritation/excess mucus secretion/impaired eilia.
i Aewis (Suifur oxides)
i Alkalis ( Ammonia)
Oxidants { Gzone)
I Cadmium { Enmphysema)
© Benzn dusts (Overwhelm dof PRSeS)

SLIDE 2
Rusmuerive L,uNe Disgase
{ Fibwrosis)
isSue replaces normal iissie.
S linknows.,
reggressive and disabling,

Astustos
-

pervionm (Granujoinatosis often ieacling Lo fibrosis)

S8LIDE 3

Hypersunsirivity LuNg Diskasss

Oceupaiional asthma (reversiile narrowing of airways)

iSeevanales

Arne haraners for epoxies

Cotten dinst

Heaction 1o non-specifie irritants by individuals with pre-existing asthma

FPETIR- SR PPV P IPUD AU

BLIDE ¢
Lune Cancer

Uncontrolled growth of cells.
Mechanism unknown. .
Asbestos T
Polyeyclic aromatic hydrocarons
Arsenic
Chrome VI
Nickel i
Cutting oils
Wood dusts

BLIDE 5
SysTemic Porsons

Affect systems other than the lungs. )
rmwm :E_%ES red “blood cell and hemoglobin formation; nervous system
damage
Chlorinated hydrocarbon solvents (nervous system depression; heart; poa-
sibly earcinogenic)
Mercury (nervous system damage)

BLIDE 6
ABPRYXIATING PoOLLUTANTS

Displacement of oxygen in atmosphere—( COs, N,;, Methane),
Chemical interference with blood—( CO, Cyanides, H,S).

BLIDE 7

INFORMATION SOURCES ON PrevareNce oF OccupaTioNAL LuNG Disgase

Workmen’s compensstion.
Temporary disability insurance.
Death certificates. S .
OSHA illness reporting system.

- Insurance companies.
Hospital medical records.

BLIDE 8
Kzey ProBLeMs Witk MEpicalL REPORTING SysTEMS

Primarily identify traumatic injury.
Little or no work history.
Confounding factors (cigarette smoking) not considered.
No exposure data.
SLIDE ¢

OHAC illness cases

Electroplaters—Chronic bronehitis_____ _____________________________.
Welders—Chronie bronchitis.________ e m . ————————— e
Solvent degreasere—Acute bronehitis. . ..o .. ______________________
Insuilation workers—Asbestosis. . ... _______________________________ -
Shipyard workers—Mesothelioma_______________. ——mm— [,
Rubber workers—Talcosis__ . _____________ e e e ecme——————
Lead pigment and battery workers—Lead poisoning. ..___._. —————————
Scientific instrument workers—Mercury poisoning. ________ e

[ 4
hmb@m*\lﬁ“‘



SLibE IV

SUMMARY OF CHEMICAL EXPOSURES AND AFFECTED EMPLOYEES IN RHODE ISLAND,
JULY | TO NOV. 26, 1976, INVESTIGATED CASES

Estimated s
Total Total employeas ‘ . .
Exposure plants empioyess sffected industry L .
2 663 8 Chemical manutacture.
7 238 131 Wire manufacture, construction.
1 70 10 Casting. . v
9 8§, 745 118 Jeweiry, eloctronics.
1 250 15 Texlile.
1 185 30 Jaweiry,
7 1, 148 144 Pigment manufacture, wirs.
3 1, 170 110  Etectrical manufacture.
i 600 30 Texliles.
U 1 27 ww_w Monac?. 1, jowalry.
s e 15 2, 600 ray paint, jewalry.
wﬂﬁn_ﬁ.. T 5 537 27 Floorglass.
Vinyi chiaride. 1 400 20  Wire manulacture.
SLIDE 11
{Jecu t&.&; Jor OUAC study Employment
Jewelry electroplating. .. - e e e et mww%. ooSoa
CTeXTIOS o e e e e m e e em e m—mmmmm e e ————— b. 060
ot b WP . o e e e e emmm e mmmmcmamm————m e = ————— w“ 000
CROICAIS L e e oo —mmm o= Y e
N DU . . et i e emmmmemm e —cam s e——— e e=—————— )
Wl Ko T w.mww
Foundries. - ..o e memmme o me oo e e o O
Fire fighting, insulation, roufing, rubber_ . oo~ e e
SLIDE 12

Jewelry manufacturing

Mezial casting: Lead, (ancmia, CNS damage) ; Beryllium, (irritant, mnEan.&.
Sinea-Taje fibrosis.

#oiishing: Metal dusts, silica.

Cieamng: Chlarinated sulvents (CNS).

Pinting: Acid and alkaline mists (irritants).

soldering: i.end, ashestos {fibrosis, cancer).

Glueing: Epoxy curing agents (asthmaj.

Mr. Joxes. Basically we have been asking ourselves the nsomwmu
of what is the nature and extent of occupational disease Rh M
Istund. One of the main disease categories that we are .nozoﬁ.:oa scoma
is obst ructive lung disense where the airways are physically obstruct 4
and. biocked. Two wood examples would be chronic bronchitis Ewm
et phvsema. Listed here are some typical substances which are mo:uu
it Rhote Isiand idustry that can cause irrtation of the airways 80D
eventuuliy result in physical blockage of the airways and impa o8

breatiung. Acids arc alkaline materinls are two very good examp
of problem areas m . ae jewelry industry.

A ALV Ly N TG ,.J.p_-.rhﬂ.—..n!?-fg LA CRUDT L TRV LRI VT IUALE \IDGILDD Ut &
iisrous hardening of the lung tissue. Rather than the _csm. tissue being
-elastic and being able to expand and contract easily, the lung tissue
‘essentially turns to a scar-like tissue. The victim either suffocates to
.death or dies of heart {ailure because of the stress on the heart. Re-
-strictive 1 disease can be caused by asbestos, silica, tale, and
.Vomwumﬁn. All of these substances are major problems in the jewelry
- mdustry. - R
ide. Another category of occupational lung problems is

= Next sli
asthma or hypersensitivity lung diseases. Some examples of substances
that can cause occupational asthma are isocyanates, amine hardners
end cotton dust. In the jewelry industry, amine hardners in epoxy
, .,.mwsow are the primary agent that trigger sometimes severe, asthma
ke reactions. : )
* Next slide. We have elso been taking a look at lung cancer and what
the potential for Jung cancer is in the Rhode Island mdustry. Asbestos
*. 18 on the top of the list in the jewelry industry. The other substances
which are histed here such as the polycyclic aromatic hydrocarbons
*do not appear to be a problem in %.o jewelry industry. However, all
. of the things which nre listed here are hazards in other occupations in
- Rhode Island.

Next slide. While the main focus of our work has been things that
can cause lung damage. We have come across a number of agents which
can cause systemic poisoning and can affect other systems of the
body. Two mejor ones which are problem areas in the jewelry in-
dustry, are exposure to lead in casting, soldering and polishing, and to
chlorinated solvents in metal degreasing. There are two very large
problem areas and ones that need a lot more investigation,

Next slide. >ww3am§§m pollutants are another area of concern.
' The major problem in the jewelry industry is carbon monoxide

woﬁcabm which actually interferes with the uptake of oxygen in the
lood, and it causes asphyxiation.

Next slide. One of the first things we took a look at was existing
;. sources of information that might give us an idea of what the nature
-~ and extent-of occupational diseases are in Rhode Island. We looked

at some of the traditional reporting systems that have already been
talked about here today. .c& ran into o lot of problems and and
{. concluded that none of them are really very useful as far as detecting
. occupational disease.

Next slide. These are the major problems that we found with these
reporting systems. In large part they identify traumatic injury. They
are not sensitive to insidious illness which can develop over s long
period of time. Usually little or no work history is taken. It is very
difficult to establish any kind of a cause und effect relationship if
You don't have work history information.

- One of the big confounding factors in determing a cause and effect

;. relationship is amo fact that & lot of people smoke. In fact, the indus-
= trial work force in the United States are much heavier smokers than
<. the general population. I cannot remember the figures right offhand
_but the new Surgeon General’s report talks about this problem. If
mmmv_o are smoking cigarettes or other tobacco products, it is very
X cult to identify whether a worker has an occupational disease,
% ; particularly if it is an obstructive type lung disease.




Nexi sutGe. We pretty mueh guve up on traditionai JuLOrmALIOL
serirees, but one of Lhe things that we did do as a committee was we
:ake a ook st Lhe experience of medical peopie on the committee. ?M
heve about jive or six pulmaonary physicians ou.aro committee an
we decided to pool the information which they might have to give 1%
an ides of what the nature and extent of the problem is. This 1is 8 hst

of ducumented cases that they had and that the felt were occupd®~

sonnlly related. It is interesting information, indicating some prob-
jems, bub you certainly cannot use the information to draw Eﬁ.
serentific, valid conclusions about what types of problems we .w:ﬁrﬁ.
tiie community so we had to go at this whole problem in & little bit
diifarent direction.

Next siide. The next thing that we did was to take a look at the
guestion from a workpiace toxic agent exposure point of Soﬁ..law.
oiher words, what are people exposed to. This gives you 8 faste O
{ue 1ype of exposures that are experienced in Rhode Isiand. Thisis &
summary of excessive exposures to air contaminants that have vmow
identified by the Rhode Isiand Department of Health over & m.Enba
periad—dJuly 1,71976 to November 26, 1976. The list ranges _._.on—w
arsenic¢ to vinyi chioride. There ure a very substantial number ©!
workers that might be affected. Agnin these are excessive axposures,
exposutes Lhat exceed health limits. We pursued this angle and we
reit. ihat the best way we could describe the type of problems 18
$hode jsinnd would be 1o uake & look at excessive exposures to 10X
AlT contaminnnis. L.

Next siide. We initially developed a list of about a dozen priority
industries that we wanted to take an indepth look at. The commitie
sites v had u preily good idea that probiems cither were present wh
i hese ndustries of might be present. To date we have taken a fairly
wuord ook at the jewelry and electroplating industry, foundry opersa:

fions, welding und eutuny operations, snd we are 1n the ?.o._“Mww.MM
evaniating worker exposures In textile processing. What I woul¢ mv@

10 a6 nght now is alk about jewelry specifically, because that 1s
{ocus of this hearmg. o

Next slide. This 1s & summary list ol major exposures which indus-
irini bygienists here in Rhode Island ieel are commonly recurriag
aroblems in jewelry manufacturing. They are not oddball mmvomznmmm
ey are expostres winelh might typically be found. Certainly Do Wun
irm wouid tave ali 6o ihese probiems, 1 am not suggesting that, scn
aver & period ol years during inspect.ons these are the problems tha
weet se~urfncing Ume and time again. ) . .

Next siide. One of the basic vwooommo.m in making s jewelry 1tem 18
raking a metal cast, and o lot. of the metai castings are done In m?mz.ﬂ
ke mMOiGs which yvou ran see are being made here. This is an EM% -
S.oni casting that is bong made. Tue mixiure that 1s being poured 18
jmuster-like material, the investment. You

Next slide. Thai material has to be mixed from & dry powder. o
can see the powder bemny mixed here o a mixmg bowl. The pow
which this worker is mixing is largely silica. The percentage can 0 up
to 70 percent silica. 1t is the type of silica that can cause mdwonmr_w
Many times these operations have poor ventilation; m fact,
picture is u good exampie of improper ventilation.

... right over that mixing bowl.

‘dke nood nbove the worker and 1o this leil 1S gomg 10 araw ne
powdery silica right past his breathing zone; he can easily inhale it
except for the fact that he is wearing & respirator which is sometimes
not done at all. What this .operation should have is local ventilation

r ] " %u.mmo&mem have found excessive exposures

during mixing, during weighing operations, during transfer, and as the
material is cleaned up in the work area at the end of the day.
. Proper cleanup is another example of a control mesasure that is
often not taken in investment casting operations. A lot of times it is &
dry ‘cleanup-type of operation and the powder becomes airborne
again and is inhaled. Silica is so toxic that 1t very definitely should be
wiped up with wet methods. This operation also should be isolated.
Many times investment mixing operations are right next to another
work area. . .

Next slide. Workers can be exposed to silica again when the invest-
ment is broken down. This is an example of a good operation. The
worker is breaking the investment away from a solidified casting with
water 5o that there is not going to be any powder and there is not going
to be any airborne exposure. He is also doing it inside & ventilated hood.
Sometimes the investment is broken down on tables where there is no
ventilation and no wet control.

Next slide. This is a centrifugal metal casting operation. Lead is the
main hazard with casting. Interestingly enough airborne exposures to
lead don’t seem to be & problem. When industrial hygienists do air
measurements for excessive lead exposure they often can’t find
excessive exposures. However, the problem is that low-level lead
fumes will settle all over the work area, contaminating the surfaces
in the work area where workers get the lead on their hands, in their
hair, on their clothes, and rather than inhaling it they ingest it. Over
& period of time they can accumulate quite a high body burden of lead.
This is one area that needs a lot of investigation, particularl] medical
investigation to detect actual lead levels in workers. This has never
been done in Rhode Island to my knowledge.

Next slide. Another way of making a metal cast is to make it in a
hard rubber mold.

Next slide. These rubber molds have to be dusted with talc in order
to prevent the casting from sticking to the hard rubber mold. The
dusting should take place on a device like this. This is down draft
table, 1t pulls the air downward and will remove the talc powder from
the worker’s breathing zone. Unfortunately, most of the talc that is
used in the jewelry industry is contaminated with asbestos and/or
silica. Exposure to these two toxic substances have been measured mn
the industry.

Next slide. Polishing is another problem area. Most firms will have
polishing wheel ventilation. However, the systems are often added
on to and more and more polishing stations will be added to a ven-
tilating system. What was originally designed to ventilate, say, five
or six polishing wheels ends up ventilating & dozen polishing wheels
and the system becomes overioaded. As a consequence, they really
act as sand moving machines and not good ventilation. The main
exposures are to silica from polishing compounds and also to two
toxic metals, lead and beryllium. .

Next slide. The first witness mentioned exposure to chlorinated

25 - solvents. I would have to say that solvent degreasing operations and



Ceem s anii O Hie oSt {Tegyasliily oveulilas
feporica §ii the jewelry industry. aa...,.%mv..,
nove items {rom degreasers toe quickly and as a consequence
Sventis havies out of the machine and there are excessive expostres.
However, tiere are other probiems with solvent deareasers such as

sHunciioning eooling eoils nmi location next to drafts. .

Next siuie. Soldering has already been mentioned and major
exposures are te Jead and cadmium. Tead is definitely the most prev-
alent problem. Workers work very, very close to the operation. You
cun see this in this slide. Her nose is right down where the poliutants
wili be from this opersiion, snd again local ventilation is the key.
Seinetimes this s not provided for or the ventilution is not working
piroperiy, )
© Next siide. Another type of soldering is oven soldering and the
pirobiem here i< carbon monoxide. Thess are was fired ovens and if the
avens are not properiy ventilated realiy lnrge amounts of carbon
monoxitie are produced and workers are and ean be exposed to CO.

Next slide. | have mentioned o number of ihings that can be A_oz.c
to protect workers. The big one is ventilation, vory definitely. How-
ever, one thing T would like to stress is the need for worker education.
This has beon mentioned torday, and is one ol the things that con-
stuatly eomes fo my atlention particularly talking with workers.
Too oiten thev do not know what they are working with. They are
not being given adequate information nor is adequate information
availubie Trom community agencies on the types of hazards thst
they maeht faee with the substanees that thev are working with.

v think we hmve pot to go far beyond simply having pamphlets
avatiwbie for peapie. There has to be a broad based community out-
reach eff it the aren of worker and management education. .ﬂa:o.....
donsl eliorts have received some seod funding from OSHA in their
new direetions progran, however it is a. very small funding effort :ﬂww
now. Taere needs to be g lot more funding and « lot more groups sut
us e iung Associntion, RIOSH and so on need to get invoived in
worker edueation, . ) bt

Next sinde. | don't want to leave anyone with the impression ¢ m.‘.
fie histry s the only one that has problems. It is & :E.wa
iuring industry. We have taken an indepth Jook Wa
siess in Rhode Tsland. Rhode Island has about 8¢
<, empioying 2,000 workers, und there are some very serious
ur foundries. In fact, they are much more serious i
SOTOe rases :4;:" jew v D.._ﬂﬂsm.#ﬂv_uﬁw::. v

Next sinie. S.M_r::m.?. another aren we have taken a look at. «a.”
iuve been inveivea with worker v »apiaints aboul health ?ﬁaam.ﬁrsﬂ
are presen: ui lecire Boat's mh....,:._.v.m,,“ _.mﬁ:.:..a.. j.a have some Very,
VETY Sorions coireerns :.:3_: weiaer's heatth hazards, . .

Textiie munninetnrng is another arew. As i said in the v@ﬁ:ﬁnmu
We are now nvesigsting textile processing. Textile processing omwnn
silons use iur more cheinicals than the jewelry industry ever thought
ol handimy. Whiie we won’t knew if probiems exist I can say <m.d~
definiiely there is n inrge potential for problems if proper industna:
hiywiene contrals nre not used.

T Nexi shide. Spray painting can be hazardous.

Next siide. iuven something that is as seemingly innocuous as home
construction and dry wall construction can be a problem. Until re-
cently spackling compounds contained asbestos fibers.

That is all I really have to say about specific hazards. I would be
glad to answer questions if there are any.

One thing that I would emphasize is that there needs to be far
more industrial hygiene and medical surveillance. While we have col-
lected a fair amount of information about ex osures a lot more clearly
Deeds to be done in that area. For example, OSHA has only three
industrial hygienists which can g0 out and do inspections in the State.
The health department has three people as well. That is & total of six
people who are trained in recognition evaluation and control of occu-
pational health hazards for the whole State of Rhode Island. We are
& very heavily industrialized area. We have lots of industry and the
monitoring capability is very, very weak at this point.

In addition to actually monitoring what people are being exposed
to we need to set up medical surveillance systems. There is very little
medical testing being done at all. The only kind of medical data we
are getting is episodic reporting to physicians. There need to be indus-
trialwide studies to evaluate worker health.

Mr. Bearp. I thank you, Mr. Jones. As you indicated, there is a
lack of knowledge by the worker of his particular dangers and on the

art of some of the employers also. There is no question about this.
can recall working as a youngster for a brief time in the jewelry
shops. In some of Mm.omm jewelry shops there was degreasing fluid. I
had no awareness of the vapors that would come up m.oE this partic-

. ular chemical.

During most of my career as a painter—working with spackling,
av%wzm out old plaster where it was loaded with asbestos—again 1
hed no awareness of the potential danger. I am sure that is the case
with thousands, if not millions, of workers across the Nation. )

Mr. Jonms. We get calls quite frequently from workers. Many times
a worker suspects that there is something wrong. A lot of times when
an OSHA inspector goes in or when the health department follows up
on & complaint it is often not the thing that the worker is ooiwmﬁbsm
of that is the problem. Many times the inspectors find that there are
other problems so workers are not aware at nll of what they are working
with in large part. Even though a lot of the substances, for instance,
in_the jewelry industry are really old classic hazards—lead and
asbestos are very well known hazards—workers are not very well
informed.

Mr. Bearp. Ms. Baum?

Ms. Baum. No questions.

Mr. BEarp. Mr. Wood?

Mr. Woob. I have no questions. .

Mr. Bearp. Thank you very much for your presentation.

Mr. Jones. Yes. I will submit a written report when that is in the

“final stage.

zw BEearp. All right. When it is received it will be made part of the
record.
[The report referred to above follows:]
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Jewelry Onerations

and

Associated Toxic Air Contaminants

'S wonopraph is written for industrial management, workers, government aganciss.
‘tin medical profession, students, and members of organizations interested in
ine prevention and control of occupationaliy-related lung disease. It is hoped
ThaT 3uis report will be useful to them and serve as a stimulus and guide where
ever preveutive awijerractive action is needed in Rhode Island industry. The
contents of the repert represont 4 composite of the opinions of the lung as-
sociation's Uccupational iieaith Advisory Committee (see last page of report).

Whiln 1. Aasnciation's primary concern is for the control of toxic werkplace
sinstances which cause or exacerbate iung disease, this monograph also recognizes
The respiratory system's importance as a route of entry for toxic air contaminant
that affect other systems.

- Wikl be poved yuickly that far more is known about the varbety of uxcesslve
vk res o aiT contaminants than with their actual impact on the health of Rhode
it v workers. Whiie much useful information about exposure has bsen pathared
T ris local industrial hypiene surveys, data on the health status of Rhode

and workers in reported in an spisodie wanner and is nfren restricted to
ebvious arute cases.  Therefore, health sffects infur-ation in this monograph is
1epwrved in tne context of what might be expected from excessive exposures.
pespite the Gearth of indispurable evidence, the actual exposures highlighted is
this report indicite that a great illness and disability potentisl exists in
this State and ntrongly supports the need for better definition of both axposures
anu their impact on health.

“ne wide variewy of industrial processes, materials and conditions that may affect
4.7 COTTAnINARt exposures makes it imposeibie to talk in absolute terms about
suncilic protective measuren such as ventilation, personal protective equipment
a7 aousekeepine practices. Assessment of conditions thought to be hazardous

uire the soervieces of industrial hygienists who are trained to recogniza,

‘Gl 8Te and control industrial hazards.

expertise ic avaiiabic at eitner the Rhode Island Department of Health

1) or toe Lrecusatienal Safety and Health Administration (528-ug9u). In-
rion as te other resources in the state may be obtained from the Rhode

' Luny Association (421-6487),

Providsnca, R. 1. 02903

RHODE_ISLAND JEWELRY OPERATIONS
ASSOCIATED TOXIC AIR CONTAMIMANTS*

SILICA (ftbrosis - scarring of lungs)
TMC (fibrosis and lung cancer)

CASTING -

LEAD (blood formation and centrel nervous system
effects)

BERYLLIUM (Yung irritation, chemical nneumonia,
granulomatosis - tumor 1ike masses of
inflammatory tissue)

PLASTIC FUMES INCLUDING:
toluene
styrene {lung irritation)
methyl! methacralate
POLISHING AND BUFFING

- SILICA (fibrosis)
DIATOMACEOUS EARTH (fibrosis)

LEAD (blood and nervous system effects)

RERYLLIUM ({rritation, granulomatosis)

METAL CLEAMING - TRICHLOROETHYLEME nervous system

PERCHLOROETHYLEME depression

1,1, 1-TRICHLOROETHANE cardiac effects
possibly carcinogenic

ACIDS AMD ALKALIS {lung irritation)

ELECTROPLATING - ACID MIST {lung irritation)
CYANIDE MIST (asphyxiant)
HYDROGEN CYAMIDE GAS {asphyxiant)

*References to the physical forms of air contaminants such as dusts, vapors,
gases and mists are made throughout this report. Because these terms can
be confusing they are briefly defined on the last page of the monograph.

continued



SoupliilG -

LACGUCRING AND
CHAMELING -

EPOXY GLUEING
AHD COATING -

LTAD iood and nervous system effects)
CADMIUM (Tung irritation, possible 812.:8»3
CARBOIM MONOXINE (asphyriant)

FLUORIDES (lung irritation)

AMIOHIA  (Tung irritation

ASRESTOS (fibrosis, luna cancer)

SOLVENTS (central nervous system depression)

* HARDENIHG AGEHTS ﬁamﬁ_:&., luna irritation)

- Rhode Island Jewelry _Operations

and

Associated Afr Contaminants

EMPLOYMENT

Jewelry manufacturing accounts for approximataly 30% of the state's total san-
ufacturing employment. Rhode Island Department of Ewployment Security dats for
1976 shows spproximately 27,000 peopls employed in 1,000 firws.* The vast
majority of firms are small, employing 10 ar fewer pecpls, waking the provisioo of
occupational health serwvices particularly difficult. The following gives a more
detafled employment breakdown.

costume jewslry - 16,720 people 770 firms
Precicus meral jwwwiry 5,460 ¢ 183 "
electroplating and finishing

specialists 2,700 ¥ 138 "
needles, pins, hooks, wtc. 1,080 * EL
silverware, stainlesswars 1,020 n "

CASTING

Three casting methods are used to form meta) jevelry; rubber mold, lost wax ur
investment casting, and dis casting. Health hasards are associated with in-
vestment and rubber mold caeting. The metals cowmonly cast by these methods can
be placed in three groups: 1) "white metal,” composed principally of lead, zinc,
and tin with samall amounts (up to 3%) of antimony, arsenic or mercury; 2) copper
alloys which can contain small ewounts of araenic or beryllium; and 3) precious
metals such as platinum, gold and silver. Various plastics are also cast in the
jewelry trade.

I. Rubber Mold Casting produces jewelry that is less precise than that from lost
wax casting. Only metals with low melting temperatures (300~300°F) such as white
metal can be used in rubber molds.

Talc is used to prevent the metal from sticking to the rubber mold, Telc powder
is applied manually with brushes or cocasionally by pounding with talc fllled
8ocks. In Rbode Island shops, dusting tables are not always equipped with local
slot or downdraft type ventilation. The major hezards from breathing tale is
that it is often contaminated with significant amounts of asbestos and silica.
Excessive exposure to these materials has been measured in Rhode Teland and much
of the talc used in Rhode Island industry is not pure.

Both ashestos and silica can cause a scar-like bardening of the normally elastic
lung tissue, conditions called msbestosis and silioosis. These very sarious
dineases progreasively restrict the worker's ability to breathe and often result
in death., Asbestos also lung » especially §n workers who smoke, and
mesothelioma, & cancer of the chest and abdominal lining. The riek of lung can-
cer is especially great in workers who smoke and can be some B times greater among
snokers expased to asbestos and compared to ali other smokers in the general pop-
wlation. (7)

*Because employment figures reflect the total number of jewelry workers they can
not be used to predict the number of pecple at risk from high hazard operations.
Such information would be very useful but is not avalliabie.



WETIUST pRTALS are not hested to high tomnnerzturas in rubDer mold n.hmamum.. ﬁl»
notential For inpaling significant amounte off airoorne fumy is low during welting
and pearing. Tne only excessive airborne meral e pusures have been measted
with workers who tend white matal pots that evolve lead fumes. Local exhaust
ventilation to remove jead fumes rining from the pots is necessary. -

Lov tavels of lead oxide fume are produced during casting and while not usually .
4 threst from inhalation, mettie as & dust over the work area snd cah be 3 bas
inrested from physical contact. In Rhode Island shops, even whan zirborne lea

peen within current legel iimits, poor ventilation and/or lack of good house-
keeping measures have resuited in significant land ooon!v»im»on of work areas.

To winimize inbaiation and/or ingestion of lead,casting machines should be "
equipied with local ventilation, surfaces in work areas should be kept cloan an
workers should not be allowed to eat in lead casting areas. A fruitful ares for
future invesrigstion is medical teating of workers in casting areas to determins
actuai body buridens of this poison.

..w ‘

Lrad 18 A cwmlative poison that is stored in the body. It can affect the central
nervous mystem and the formation of red blood cells causing anemla, tremor, muscle
werkness and incoordinatjon. in severe poisoning, paralysis of tne muscles may
aeenr.  Gastrointestinal disorders can also be caused by lead with symptoms
rouging from mild stomach ache to 6evore abdominal pain. Nerve damage can be
permsnent depending on the dose leval.

I1.lost_Wex or Investment Casting is usually useu for high remperature metals (uWp
o 3000°F), mspecialiy copper allovs and precious metals: however, low temperature
white wetal is sometimes cast by this method. It produces precise jewelry pieces
that require littie finishing.

In thin process, molds are made from pluater called investment which contraims a .
siynificant percentage (up to 70%) of silica. The plaster is poured into a flas
which contains wax modals of the jewalry pieces. After the investment hardens,
heat is applied, vaporizing the wax form and leaving cavities imto which meral
is poured 1o Lecome the jewalry cast.

Clearly, tne rost widesproad casting hazard is exposure to investment powder oo_hu
taininp wilica. Excessive silica oxposures ocour as the flour-like investment o
transferred from containers to scaies for woighing, as the dry powder is mixed
water in open kettles, and when the investment is removed from the metal cast.
wocai oxhaust ventilation is essential to control dust during weighing and mixing.
Cieaning uf the investmant area muat be by wet mopping rether than dry gweeping.
An aiditional measwre that can help minimize silica dust exposure is to physically
contain or isclate investment casting operations. Remaval of the inveatment
afrer vhe motal has hardened requires iocal ventilation if a dry process is "
utiiized. Tortunatuly, many metals can withstand water jet guns for removal O
the .nvestwent.

larause oetals sre often heated to high temperatures in investment casting, metal

fuzers s _generated. beryilium exposure has lsen seen in Rhode Island 95»“0 vx
MOr catiing ventilation. Beryiliuw ia extremely toxie and in acute poisoning i
L1824 thah One year  produces infiammation of the lung tissue ranging from a

=aid irrivation simsiar 1o a cold to a sanetimes fatal pneumonia. O-H.e:wm

berl_ium sisease it often Tatal and is charscterized by development of micro-

smwprc tumor-like masses of infiammatory tissue called granulomas. The nornally

~l1astic iung tissue is eventually mwpiaced by fibrosis. There is currently ok
a3 4eD3te as to the cancer causing ability of beryllium. s

While the majority of casts are made of metal, some toxic plastics are also used.
Fotrential axposure to biologically active materials include toluens and styrens
whose vapors are irrivating to mcous mewbranes and are narcotic at high con~
centrations. Another exposure is to 1 mathacrylate shich is a skin
and respiravory irritant snd can gﬂmqinga. Mathyl
wethacrylate is the basis of lucits, which i used by jemalyy firms to enbed
novelty items in clear plastic.

POLISHING AND BUFFING

Polishing and buffing involve mechanical abresion of the jmwelry surface to
smooth it after casting. Polishing provides a preliminary smoothness to the
metal surface; buffing {mparts the final finish.

Polishing and buffing operations uss cloth or legther whesls. Abrasivea are
applied to the wheel in solid aake or stick form. They may consist of fused

aluninum oxide, silicen carbide, ground silica, iron oxide, and diatomaceous
sarth.

The most serious health harards documented in polishing and buffing operetions
are from exposurs to the toxic metal dusts, lead and beryllium, which have been
discussed and fibrosis-prodacing ground silica and Aiatomscecus sarth, Aluminum
oxida, ailicon carbide ard iron oxide exposures also ocour but are not as ssrious
becauss these dusts do not appear to produce tissue reaction, Of course, ex-

cesaive quantities of even inert dusts oan owerload the workers' lung-clearing
machaniems.

Industrial hygiene svaluations find that many exhaust aystems are poorly designed,

oMMMww“una :wnrnooévoﬁnﬁ:winou-un poorly maintained and clogged
W t. .

HETAL CLEANING

Once the jewslry has been buffed and polished, it must be cleaned to remave
abresive compounds, grease, oil, and/or metal oxides before slectroplating. Com-

won cleaning materials which pose health hazards are organic solvents, acids
and alkalies.

Vapor degreasing machines use the solvents trichloroethylens, psrchlorcethylens
and 1,1,)-trichloroethana. Expoture to theme present some of the most frequently
observed health hazards in Jewelry manufacture, along with excessive noisa ex-
posure and dermatitis. Excessive axpopiures are a retult of one or more of the
following conditions: inefficient coils which do not adsquately cool and condense
vapor; pramature removal of articles by the operator before they have dried; poor
exhaust A_M“»w.z and location of the degreaser where there is interference from
cross drafts.

The predominant health effect from excessive exposure to degreasing solvents like
trichlorosthylene and perchleroethylene is depression of the central nervous
system with such symptoms as visual disturbance, mental confusion, fatigus,
nausea and vomiting, irregular heart beat, and intoxication sintiar to that in-
duced by aleohel. Such effects can significantly increase the chance of accidents
and injury in addition to decreasing productivity. Skin contact with chlorinated
solvents can cause local irritation and blister formation. Of real concern is
the poasible cancer causing ability of trishloroethylene. Also, exposure to
mderate levels of trichloroethylens seen in industrial operations has led

to addiction.



"

i wncvion of phosgene pas should De dlligenti purrdes against around degreasing
sevations, Prosgzene is extremely toxic and cor pe produced when chlorinated :
solvents sueh as trichloroethviene are cecomposcd by heat in an open flame,
Fhosgene poisoning has not been recorded in Rhode Isiand but is possibls- i1f, for
example, solvent vapors drifted imto a moldering area, Phosgene can be inhaled
dee; into the lungs and cause a fatal delayed reaction in which the lungs fill
with fluid and tissue is destroyed.

In addition to solvents, aci¢ and alkaline solutions {e.g. hydrochloric, nitric,
and sulfuric acid, sodium nydroxide and sodium cyanide) are used to clean
jewe.ry. EIxcessive exposures to irritating and corrosive mists have been ident-
ifje¢ due to poor or no ioccal exhaust ventilation on heated tanks. High level
o repeated low level exponure to lunp irritants contribute significantly to
rrenchitis. a chronic condition, charscierized by excess mucous production and X
wwelling of the airways. Another 1long term result of excessive chronic exposure .
te irritants can be distruction of the small airways and significant impairment o

of lung function.

ELECTROPLATING

Tarctpopiating applies various metals to the base metal for such purposes as
eorrrsion prevention, surface hardening or brighteninp. Copper, nickel, and
vrecious metals are freguently utilized in jewelry plating.

M oreipationai hazard from plating operations is exposure to acid and alkaline
mists which ovolve from the surface of plating tanks whone baths are either acid
or 8lkal ine base. Mists beenome sirborme at the tank surface by the electrolytic
aeenmposition of water in the bath. Hydrogen and oxygen bubbles rise to the

torn of the bath forming a mist as they break the surface. High bath temperatures
can also cause excessive evaporation adding to the inhalavion hazard.

pocasee af the wide variety of plating baths and metals the reader in need of
process sperific hazaré information is referred to pp. 1160 and 1161 of Patty's
Induszrial_Pwpiane and Toxicolopy available from the agencies listed on the cover
of tulc report.

The wreatest potential nealth problems observed in plating areas are improper
storage of chemicals ané the inadvertent mixing of acids and alkalis - offering
the possibility of. explosion, fire. or nrodnction of highly toxic hvdrogen
~ranide a5, This gas acts directiy on a respiratory enzyme to prevent the

usTake OF oxygen by the tissues and can result in death by asphyniation. B :

Tyarical uroblems seen by health inspectors in Rhode Island include the side-by~
~ide glotape of acids anf cvanioes and drums contaminated with cyanide used to
srore other materials. Uther documeniad practices with potential for mixing

of acia ana aixail marerials invuive unmarked plating tanks, improper disposal of
cpent chemical solutions and poorly designed ventilation systems.

Tt must be mentioned that a commom health problem found in electroplaters is
germatizis. Contact with corrosive acids and alkalis may result in dry, cracked

and ulcerared siin.

i area fAr further investipation is potential healtn hazards associatad with

136 of various prighteners which are added to baths to improve the luster of A .
meta.s. Briphteners inciude suzh toxic substances as arsenic cobalt and selenium.

These ermmounds can cause bronchitis and chemical pneumonia.

SOLDERING -

.u!.cEv».ooascmn. E
I LSSy fol i, e el et et abspinting.

In hand and mechanieal ov-n.-n,»on-.. nrt major documanted xposura “ta ised
h. .
which ia a common solder constituent, Solderers work hd oﬁwnﬂo "onnro plece

.. .being molderad and exposures resuit from lack of local extaust wentilation that

is necessary to draw fumes mmy from the woricere breathi Though
doounented, there is & potentis) hazard frow floordda and cadaium fuse sxpeune
in silver soldering. Local exhamust wventilation is necessary becawmse both
”nﬂﬂnmﬂ“ ﬁﬂm very toxic and can cause severe irritation and permanant damage

g tissue. Cadmius has besn recantly classif: deral
government as a possible hunan carcinogen. u« ied by the Fe

A fruitful area for further investi
8 gation in the jewelry industry would be
”Mmon. Mnmmun”.u.on of the constitusnts of aclders m!_ salder B.Glna . For ex-
e, & known that many solder Fluxes are 1d based, however, speci.
constituents and associated health effects vucaumo» !‘umnniﬂo&. ’ e

Oven soldering and annealing can cause axposure to carbon monoxi amacnia
The ovens are filled with either carbon dioxide or ammsonla to u—“n»nﬂn an SQna..T
fres atmosphers to prevent matal discoloretion.

Sin incomplete combustion cocurs ious smount: carbon menoxd. roduced
which are not aluays adequataly ’mnos».—le!_. u!h.nm’ ammonis -nvu".h” vn-.!lw.
not uoo“..ommuh arse a potential problem. Ammonia s a typioal lung u-.lm-nn.
ooaouu.vgn ot de » bowever, iz a ocolorless, odorlest, tastsleas ms. Though it

rectly damage Jung tissue, it reacts with the red blood cells to
reduce their oxygen carrying capacity. The result is an oxygen deficient

asbestos boards. lisat resistant asbestos boards
periodically acraped clean, releaning asbestos mngc-.a.ni. band soldering sre

toluens and xylene and the kerones acetons and sathy) { ty.

L Xy solbutyl k .
halation of excessive quantities of any of these salvents can nﬁ_hona““u«n“wn
nervous a%umqa depression including dizziness, fatigue and tewporery suscular
“Mmou.&bnnuo? In addition they can cause irritation of the lungs, skin and

EPOXY GLUEING AND COATING
.ua:.._s pieces are sometimes Zlued together or coatmd w.
resin itself is not toxic; byt the 7”&.5.3 or curing m»mnw__mwomama“wﬂn.nidvo
“an“n r““M produced adverse health effects. Hardener vapors irritate lung
o cause an nm.wqmnun dermatitis in which the skin erupts with a resh and
isters. Polyamine har have d asthma, b hio and coughing
€pisodes. The lack of exhaust ventilation is a common problem, Dermatitis fs
M”Mcgn@ cbserved in epoxy workers in Rhode Imland when rubber gloves are not
: + Epoxy skin reactione can be serious because individuals become sensitized
H contact with even small amounts can trigger significant skio damage
e8e reactions may not appear until severel hours after the exposure. )
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