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12:d I. · TOXICITY DETE'RHIN.i\TION 	

It has been determined that employees in the Found~y, Arc, 
Scrap Remelt, Calcine, Detroit and R&D Atc~izing areas are 
exposed to toxic concentrations of be::yilium dust . This 
determination is based on the evaluation of the work 9lace 
atmosphere by NIOSH industrial hygienists on August 19-22, 
28-29, 1975; and October 30, 1975. · 

. 	 . 
_ On O:::tol:er 7-9, 1975, NIOSH physiciar1s visited t.'1e s>la.."lt: to e..Xc...··,··:Ur~e 

the rredical files of 153 randcr.tly selected. individuals. 

The.. foilowing table summarizes the· results of the analysis 
of the medical records of this cohort plus the additio~al 
records . analyzed­

... Diagnostic Category Nu.rnber 

Beryllium Dermatitis 
Acute Berylliwn Pneumonitis 
Chronic Beryllium Pulmonary Disease 

1 
1 
9 

In view of the continued development and diagnosis of 
berylliwn-induced disease which !"eflects p.ast exposure to 
beryllium and the results of the current NIOSE industrial 
hygiene survey (Table I) whioh shows that in almost every 
location there were one or more samoles which exceeded the 
recommended TWA of 2. O u3/M3 .and se~eral Y{hich exceeded the 
ceiling limit 	of 25 ug/M , case~ of ~~ry1liosis can ·be l

I 

·I 


expected to occur. 

Based on the data of the medical and environmental 
investigations, it is concluded that a definite toxic ex;:x:isure I 

situation exists at the Reading Plant of Kawecki Berylco 
Industries. 
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Althou~h physical agents are outside the scope of Section 
20(a) (6) of the Occupationa l S afety and Health Act of 1970, 
it is NIOSH 9olicy t ha t where heolth haz2rds are observe d 
i~ workplace s under investigation, S?ecific mention of such 
be incorp9rated and reported. Excessive noise level~we=e 
measured in the Detroit room. These levels could result in 
a noise-induc~d hearing loss a.rnong the work force . This 
determination ··is based on the measurement of s9und levels in 
excess of the recommended ·oSHA standards designed to prevent 
hearing loss and those proposed in the NIOSH Criteria 
Document on Noise. 

Tables · of our findings and r .econunendat.ions have been offered 
in the body of the report for control of environmental 
exposure of employees to the potentially toxic substances 
and fo r medical surveillance of· exposed employees. 

II. DISTRIBUTION AND . .f~VAILABILITY OF Dt:TERMINATION REPORT 

Copies of this Determination Report are available upon 
request from the Hazard Evaluation Services Branch, NIOSH, 
Robert A. Taft Laboratories, 4676 Columbia Parkway, 
Cincinnati, Ohio 45226. Copies have been sent to : 

a) Kawecki Berylco Industries, Inc . 
b) Authorized Representative qf Employees 
c) U. s .. Department of Labor - Region III 
d) NIOSH - Region III 
e) Dr. N. L: Sprince, Berylli~~ Case Registry, 

.,. Massachusetts General Hospital 

For purposes of informing. the approximately 350 "affected 
employees, ·" the employer will promptly "post" the 
Determination Re?OEt in a prominent place(s) near where 
affected employees .work for a period of 30 calendar days . 

II I . INTRODUCTION 

Section 20(a) (6) of the Occupational Safety·and Health Act 
of 1970, 29 U.S . Code 669(a) (6) authorizes the Secretary of 
Health , Education, and Welfare, following a written request 
by any employer or authorized representative employees, to 
determine whether any substance normally found in the place 
o~ employment has potentially toxic effects in such . 
concentrations as used or found . The National Institute for 
Occupational Safety and Health (NIOSH) received such a 
request from an authorized representative of emp l oyees, 
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United Steel Wqrkers of America, Jl.FL-CIO, Local 231 7. The~ 
, · Health Hazard Evaluation request form states that employe es 

at the Reading Plant of Kawecki Berylco Incustries, ~nc. 
('hereafter to be referred to ~s KBI) are exposed to _ 
hazardous · concentrations of berylliu.-n in the workplace and 
that employees _have developed beryllium lung disease. 

• , 

IV. ·EVALUATION DESIGN 

On June 24, 1975, Walter J. Chrostek, NIOSH Industrial 
Hygienist, conducted an irritial walk-through survey of the 
plant and non-directed medical questionnaires were 
administered . The :result of this visit indicated that a 
comp-rehens i ve environmen tal-,.Yedical evaluati_on_ ; ..;as_ 
necessary. Environmental evaluation was carried out on 
August 19-22 and 28-29, 1975 . At the reques~ of KBI, 
following some engineering modifications, a re-evaluation 
of the Arc room operations was conducted on October 30, 1975. 

On October 7-9, 1975, NIOSH physicians, Robert Rosta~d and 
Loren Hatch, visited the plant to examine the medical files 
of certain randomly selected individuals. 

V. HEALTH HAZARD EVALUATION 

a) Descriotion of Process - Conditions of Use 

The Reading Plant of KBI manufactures berylli~~ alloy tools, 
wire, rods, and'strips. Beryllium hyd:::-oxide is purchased, 
calcin€d, alloyed at approximately 2300°F with other metals, 
mostly copper or al~minwn, and cast into slugs or billets . 
These slugs are then used as needed to ca~t other alloys or 
sold as is . The alloys are then rolled or drawn to the proper 
size and thickness and tempered . Following this processing, 
the material is taken to the acid pickling room and the 
cleaning room. 

There is a foundry on the premises. Here the alloys are 
cast into the desired configuration . From here the 
material goes to the machine shop for final processing. 

Scrap alloy is bought from customers and reprocessed. In 
the Detroit furnace room, alloy metal is recovered from the 
dross. 

·b) Employee Profile 

KBI employs at the Reading Plant 447 personnel. Approximately 
350 ·employees are invol ved in production . A random sample 
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of 157 active e mployees reveals that the mean (+ SD) length 
of emp l o yment with KBI is 13.22 2:_ 11.08 year s with a r ang e 
horn 1 to 34 vears. Almost two-thi:rds (65%) of this . c o hort 
have been- employed for five o r more yea rs refl e cting-the 
rather stable employee population at this plan t. Almos t 
all production · ~mployees are males. Labor-management 
relations are ' ' judged by both side? as good. The plant 
operates three shifts per day with most personnel on the 
8:00 a.m. to 4 : 00 p.m. work shift. 

c) Health Caoabilities 

A small dispensary and clinic is located on the premises of 
the Reading Plant. A full-time nu~se is on duty daily and 
a physician spends three days per week at the Reading Plant. 
A pre-placement history and physical examination a:::e given 
each employee. ~nnual chest radiographs are offered to 
each employee. A special examination emphasizing weight, 
vital capacity, cough, sore throat, shortness of breath, 
and skin rash is · given weekly to each new ~mployee for two 
months, once ~: ITDnt):). fur. several fi'Dnt.~, c.i.-:d or:.ce. yearly t.1-\e.reafter. 
A termination examination is offered to each employee. All 
supervisors aYc trained in.fi~st aid. 

Local exhaust '·'"Z:ntilation is supplied at all opera tic:!s 
·where dust and fumes are generated. The plating rcor:-, .:.=.s 

ceiling fans . . . The company has plans for alterins t~e 
scrap reclaimation operation but no changes have been made 
to dat~. Personal respiratory protection is NIOSE 
certified and utilized by the employees. Goggles, face 
masks, safety glasses, and hearing protection are supplied 
to employees . Work clothes are provided to employees and 
showers and a clothing change are required before leaving 
the plant. 

VI. EVALUATION METHODS 

a) Environmental 

Metals 

Employee exposure to airborne metallic contaminants were 
evaluated using mixed cellulose ester filters and personal 
sampling p~~ps. The air sampling rate was approximately 
1.5 liters per minute. General air samples were collected 
using the above filters at a rate of 9.0 liters per minute. 
These samples were subsequently analyzed for beryllium by 
atomic absorption as outline.fl in NIOSH (P¢CA1"1 121) method. (1) 
An analysis for copper, nickel, and titanium also was made 
by the atomic absorption method. · 

http:outline.fl


' l • • • 

Page 5: Report No. 75-87 

Dust 

Employee exposure to airborne quartz containing dust was 
assessed in the foundrv area. Air samoles were co l l~cted 
ai;d subseq_ue ntly ana.ly;ed gravimetrically for total dust 
and a bulk sample was analyzed by x-ray- defraction for 
quartz content. ­.. . 

Noise 

Area noise l evels were mea~ured utilizing a General Radio 
sound level meter, and one . operator's exposure was evaluated 
utilizing a DuPont audio dosimeter·. 

b) Medical 

The medical investigation at KBI's Reading Plant consisted 
of a thorough inspection of the plant and the various 
operations involved in the manufacture of beryllium alloys. 
In addition, an extensive review of a random sample of 
medical records contqininq the employee's pre-placement 
history, physical and pulraonary function tests , as well as 
~ubsequent yearly exa~inations, chest x-ray reports, and 
pulmonary function tests was conducted. 

The random sample was derived fro2 t~e most current union 
seniority list (May 1975) of active e~?loyees and the 
current list of retirees. Each person on these l ists was 
assigned a nlli'"Uber.from 1001 to 1491. The numbers selected 
for thi~. cohort were derived from the Table of Random 
Numbers contained in E. Vernon Lewis's Statistical Analvsis, 
Princeton, NJ, D. VanNostrand, 1963 . 

VII . EVALUATION CRITERIA 

a) Environmental 

The o_ccupational health standards relevant to substances of 
thi s evaluation as promulgated.by the U.S. Department of 
Labor (Federal Register, Volume 39, June 27, 1974, pages 
23541 and 23542) are: 

Substance 8-Hour Time Weighted Average 

Beryllium • 002 mg/M3* or ( 2 u~M3.) 
Copper Fume 0.1 mg/M3 
Copper Dust l. 0 mg/M3 
Silica (Quartz) Total Dust 30 mg/M3 

t S10z+2 

Titanium Dioxide 10 mg/MJ 

Nickel l mg/M3 


*Approximate milligram of substance per cubic meter of air 
sampled. 

http:promulgated.by
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Recently, the U. S. De pa rtme nt of Labor (Federal Registe r , 
Volume 40 , No. 202, Oc tobe r 17, 197 5) h~s ? r o2o sed tha t 
limi t s shoul d b e lowe r ed t o 1.0 u g of be r y ll ium per c ubic 
meter o f air, based upon a 40-hour wo rking wee k and § 

micrograrns of beryll i u.r:l cer cubic i.:2.te>.....r as a eo--ili~ l imit . T'he .:--rre.ric;t..'1. 
Conference of ~overnment~l Industrial Eyg iene C3) h a s 
listed beryllilli-n as an occupational substance ·suspe ct of 

· oncogenic potential f?r exposed workers . 

The American Conference of Governmental Industrial 

Hygienists has classified : titanimn dioxide as an inert 

dust w_i th a pe rmissible level of 10 milligrams per cubic 

meter of air. 


Noise 

The Occupational Health Sta ndard relevant to this 

evaluation as promulgate d by the U.S . Dep a rtment of Labor 

(Federal Register, June 27, 1974, page 23597) is: 


Table G-16, " Per:nis sible Noise Exposures " 

Sound level 

dBA slow 


Duration oe r day , hour s resnon s e 


B 90 
6 92 
4 95 
j ' 97 
2 100 
1 1/2 102 
1 105 
1/2 110 
1/4 or less. 115 

"When the daily noise e xposure is composed of two or more 

periods of exposure to diffe rent levels, their combined 

effect should be considered, rather than the individual 

effect of each. If the sum of the following fractio ns: 

Cl/Tl+C2/T2+Cn/Tn exce e ds unity, then, the mixed exposure 

should be considered to exceed the limit value. Cn 

indicates the total time of exposure permitted at that 

l evel. " 


b ) Medical 

Beryllium is a rare element that was discovered in 1797 . 

The principal source o f beryllium is beryl ore which 

yields about 12% beryllium oxide and 4% of the metal. 
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Beryiliwn is a metal that is in demand because of its 
lightness and tensile strength. At the present time , its 
main uses are in nuclear physics, in the aerospace prog ram, 
a.s a "window" in x-ray tubes, and in the production o_f 

sparkless .... tools. 


Beryllium is highly toxic and leads to a lung condition 

known as beryiiiosis. The metal ~ay be absorbed either 

through the lungs or the skin. The metal is not absorbed 

to any extent by the gastrointestinal tract. Once in the 

body, beryllium coillbines with proteins and is deposited 

in the liver, spleen, and lungs. A small residue remains 


. in ci1e lungs. Beryllium persists in the body long after 
it has been entirely excreted by the lungs. 

l} Effects on Skin 

The skin is of ten affected by beryllium. A variety of 

rashes may develop after an "incubation" period of about 

10-14 days. Accidental implantation of a metal sliver 

in the skin may produce a "beryllium ulcer," which may be 

chronic. The more soluble salts are most likely to 

~roduce cutaneous sensitization if the ski~ is intact. 

Beryllium fluoride is the most potent berylliurn contain;i..:-ig 

skin sensitizing agent, followed by beryllium chloride and 

sulfate. 


2} Acute Bervlliosis 

It has fileen postulated that exposure to concentrati9ns of 
be.ryllium 25 ug/M3 or more is Sllfficient to produce acute 
berylliosis. The acute syndrome affects the nasopharynx, 
trachea, bronchi, and lung tissue. Tte mucous membranes of 
the upper respiratory tract are swollen and hyperermic. 
Tracheitis and bronchitis may lead to a dry, nonproductive 
cough. If exposure to beryllium is severe and intense, an 
acute chemical pne~uonia characterized by malaise, dyspnea, 
cough, cyanosis, rales, and rhonchi may cevelop. Most of 
the changes in acute beryllium pneumonitis resolve 
completely within one to four weeks, but in approximately 
10% of affected subjects chronic berylliwn disease develops. 

3) Chronic Pulmonarv Bervlliosis 
/ 

Chronic beryllium disease is a systemic granulomatous 
disease which notably affects the lung. The disease was 
first described in 1946. Most of the early reports 
involved workers engaged in the manufacture of f lourescent 
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strip_li~htening. With varied uses of beryllium and 
several berylliwn extracting !?lants ir: the United Sto.tes, 
cases of berylliosis are still occurring and aie likely to 
c0l1tinue to do so . The disease has be e n re~orted to o~cur 
in individu~ls either living in close proximity to berylli~n 
handling plants (generally within one mile) or having some 
direct contact, sometimes unknowingly, with beryllium, such 
as by inhaling berylliwll dust from . contaminated work 
clothes. In many instances there is a latent period of 10 
to 15 years following exposure before the disease appears. 

The clinical features of chronic ber~llium disease include: 

s.hortness of breath, cough, weight loss, fatigue, generalized 

lymphadenopathy, hilar lymphadenopathy, granulomatous ski.n 

lesio~s, hepatosplemomegaly, salivary gland enlargement, 

renal stones. Many of the clinical findings of chronic 

beryllium disease are also found in sarcoidosis• However, 

certain features are more common in sarcoidosis: 

memingitis, peripheral neuropathy, myocardial involvement, 

and uveitis. Remission is also more common in sarcoidosis. 

As the disease progresses, the patient becomes increasinsly 

dyspneic and cyanotic. Gradually cor pulmonale develops 


' with right ventricular hypertrophy and heart failure. 
Progression of the disease is slow and a survival time of 
15 to 20 years is relatively frequent. 

The radiographic features and pulmonary function abnormalities 
of berylliosis are nonspecific. In some instances, the 
radiograph~c changes may precede the development of 
symptoms.,by several years. Both lung fields are commonly 
affected. Hilar adenopathy is a frequent finding and may 
be the only r adiographic abnor.inali ty found . · The pulmonary 
function abnormalities found in patients with chronic 
beryllium disease mav be divided into three patterns: an 
interstitial, obstructive, and restrictive pattern. In 
general, the course 'of beryllium lung disease is mo::-e 
disabling in ~~e patients with obstructive and restrictive 
defects. Pulmonarv function tests are of value in 
identifying the type of physiologic impairment wh~~h t"s an 
important determinant of progress of the disease.\ ,S 

A cutaneous patch test for berylliosis was first discovered 
in 1951 and is positive not invariably in chronic berylliosis. 
The. test is negative in sarcoidosis. Tissue biopsy and· 
spectrographic an~lysis of the biopsy specimens for beryllium 
are singularly unhelpful since most workers who have been 
exposed to beryllium for any appreciable tirae will be 
found to have beryllium present in their bodies. The 
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severity of chronic beryllium diseas e is u n r e lated t o th e 
beryllium c o ntent of the tissues . Also, a l ung bio psy 
spec i men ma y have a normal berylliwn c o nte nt when t:-iere i s 
~cellent circu,l\stantial evidence to suggest the d i agno s is 
of beryll~osis. (6) 

On the basis 9£ many experiments, beryllium is a carcinogen 
~apable ~f . inducing osteogenic sa~comata and lung twnors 
in experimental anima ls . (7,8) Whether or not employees 
exposed to beryllium are at a greater risk than the average 
person for developing lung, cancer, this question cannot at 
the present be definitely ~nswered . It is NIOSH's current 

_position (based on the consistent animal data) that 
bery~lium is a human carcinogen. 

VIII·. RESULTS 

a) Environmental 

Sixty-six (66) personal and general air samples were 
collected and analvzed for bervllium and co~oer. Sampling 
time duration was ~pproxirnatel~ 400 minutes~ - ·The air 

' ··concentrations for beryllium ranged from non-dete cte d (N. D.) 
to 195. 4 micrograms per cubic meter of air. (See Tables I 
and IIA.) The highest air concentrations were found iri the 
Arc room. 

It was not possible to differentiate between copper fu.~e 
and dust at most· ·of the operations. Air concentrations 
ranged £rom (N.D.) to 0.67 miligram per cubic meter of air 
sampled. (See Tables II and IIA.) 

Nine (9) air samples were analyzed for nickel. JUl 
concentrati ons were less than the lower limit of detection 
which was 0. 0 01 milligr_arn per sample. 

Four (4) air sa~ples were collected and analyzed for 
titanium. Concentrations ranged from none detectable (N.D.) 
(lower limit of detection was ·0.005 milligram per sample) 
to _0 . 393 milligram per cubic meter of air . 

Two employee exposures to quartz-containing dust were 
evaluated. The quartz content of the two bulk samples of 
the sand averaged 17 percent. Utilizing the formula 

Quartz (total dust) + 30 mg 
% quartz + 2, 

the OSHA permissible dust level would be i-. 58 milligrams per 
cubic meter of air sc>..mpled . The two samples collected were 
0.52 and 0.89 milligr.ams per cubic meter of air samples. 
This is below the permissible limit. 
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Noise levels measured in the Detroit room at the fur~ace 
were 105-107 dBA. The OSH_~ pe.:rmissible noise ex?osurE tine 
for noise of this intensity would be one hour duration ?er 
day. E>..'°t)osure to r'.oise was evaluated utilizins a ?e1."so112.l 
dosimeter. A ~e~d-out of the memorv cell showed that the 
employee would. ·have been exposed to~ 137 percent eX?OSUre. 
This would be 37 ?erce~t over the ?ermissible level . The 
company has an ear protection prograirr in . this area . 

b) Medical 

A total of 165 personc..l rnecical recorcs were selected and, 
of tlles e, 15 3 records were reviewed by the medical tear:1 . 
Nine persons cu!:"rently reti.::-ed are included in the cohort . 
In addition, but not included in the cohort, the recorcs of 

.. those persons known to have chronic berylliosis - nine (9)\_·: 
in number - and t~e records of ~wenty-one (21) retirees 
randomly selected f=om the reti~ee list were also reviewed . 
All subjects st10.ied were men and had •,..·or~-ced on t:J.e averc.<;e 
13.6 years (range 1-35 years) . From t..~is cohort, one 
person had a docu.8ented e?isode of acute berylliu...~ disease; 
one had a case of suspected berylliu.."Tl de.tiiatitis; and one 
person currently ~~ployed car~ies 8:e diasncsis of chronic 
pulrnonc.rv be.::-v lliu.."Tl disease. · Two .:ersons haC. ecuivocal 
medical ~ecor~s~ Thus, there are ;ine persons ~ho fulfill 
tlle criteria useq·by the Bertlliu.u Case Regist~· for 
diagnos~pg beryllium disease. ( 3) Com...rnunication with · the 
Case · Regist=:_r reveals that only VHO of these nine ?ersons 
are included in the Registry. .-; review of the 21 r ecords 
from t..~e list of :::-etirees reveals no sus?ec"!:ed cases of 
beryllilli"Tl disease. However, due to G~e latency of onset of 
the disease, one cannot rule out that the disease will not 
appea.r. 

IX. CD-!C!..USICNS 

Based. up::m data. ~;e:l. in th0 NIOS2 envircr.rrenta.l c.r.d rre<lical ; ::-i.vest­
i gatians, it is c:ncluC.ed t..~t a de£i·~te health hazare. e...-..C.S'-....s to 
\..Qrkers e.x;::csed to b=.r-1111'-..zn c.t t..~ R0 ::idin.g Plc.nt of i\?.>,-ec.V-...i Ee..!:ylco.
(See suma_ry S'-._at.e:ren.t - Sec'---.ion I - Toxicity Cet~,.,..aticn.) 

. .. ·:~·. ·.~::~~r.
·: . . 	

http:c:ncluC.ed
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X. DISCUSSICN Al-iD RSCO.."£-!BIT;..\TIGiS 

In view of tJ:e kncwn toxic effects of bervllil-1'"'";1 c.r..d r1 .!.CSa' s cositicn 
~g b~;cyllium as a c.=rcit:.cgen, it i~ of pa::-a't'C;..:nt i:~rtc>...;<::2 
that engineed"'""}.g ccnt....--ols c..r.d ve..'1tilation te i..JTi?le-..--re.:.-:ted a...n.C/cr i.""7?rcv-ed 
so that the errployee e..'<;:OS.lr.:! to Ce_--ylliull w'i.11 ::::e r-~-...:C:...r1 to cela....· 
the current 'IWA. of. 2 . 0 ugft!3 . .;;11 U:.-iri.ec~ss~-y l:e1:y1Ut.:m e...~ 
must re avoiesd. ~ cont....~l is of ;iarc..rrcunt i.~r-~rice so t..b.at 
the gene.raticn of fir.es ar.d dust is kept to a nLTu7:'.....:1. Respirator_l 
protecticn equip>e.'1t s.hculd re ·~rn mtil t.h..e cori.centraticn of i:er'_!l­
lium in the arbie.'1t cir is be.low t.:!.e OSr:.U.. st.2.r:darc.. Peria:Ii.c e.n­
vironrrentc..l sarrplir.g s-:ould b;: carried out ll:"ltil air ccncentrations 
are l::e~a,.; t.il;e star.c.ard of 2. O c.gjM3 . Also .t. ccnt....--ol.s shoulC. consiC.er 
the ne.vly PI:CJFOSed CSEA s~da....---d of 1 ug/M..) . 

During the enviro~~ental evaluation, there were some 
malfunctions in ~~e Arc room requiring engi~eering changes. 
In other areas where engineering controls exis~ed, thev 
were inadequate , consicering ~~e toxicity of the 
contaminant . 

..	1. Re-evaluate all local exhaust systems to determine if 
they are 09er::i.tir.g at maximu..--n efficier..cy. w:..th the a..rnou~t 
of ventilation present, tempered ~axe-up air may be 
necessary in certain areas . 

2. Ins tall- locc.l ex.;.t;.aus t ven tile.tion on the scrap re..rnel t 

furnace. 


3. Continue t~e ?rogram of requiring the use o~ NIOSH 

approved ?ersor.al respiratory p~otective equi?ment in areas 

where exposure is not controlled, e.g., Detroit room, scrao 

reclaimation area, etc. · 


4. Establish a periodic ~aintenance program for all local 

exhaust ventilation systems. 


5. Utilize vacuum or wet met~ods when cleaning operations 

are perforned . / 


6. When redesigning the Detroit furnace room, noise 

levels should be considered. 


7. Continue the periodic a~-nos?heric ~amplin<; progra.11 
until the contaminant is reduced to acce~table levels. 

I 
l

http:progra.11
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Table I 
Kawecki"Berylco Industries, Inc . 

Reading, Pennsylvania 
.Report No. 75-87 

Beryllium Air Concentrations 
August 19~22 and 28~29, 1975 

Job ·r.ime Concentra3ion* Remarks 
ug/m · Description 

Foundry Area 
Holder 6 : 47-13 : 25 N.D. Oper. Exposure 
Floor Man 6:50-13:22 1.00 Oper . Exposure 
Finish Grinder • 6:50-13:27 0.69 Oper . B. z. 
Cre\.J Chief 6:55-13:27 5.46_ Oper. IL Z. & Exposure 
Fu mace Operator 6: 55-13: 26 19. 7o Oper. ~ · ?. • & Exposure 
_:;: . ~t.1 ~'y..!ss 6:59-13:30 ~Q.61 Op~r. ~xp.
Cut-Off , Swing Grinder 6:10-11: 31 15. 56 Opcr. u·-.-"­z-.-----­
Genl!rc1l Area Air 7 :17-.i3 : 31 0.31 
Scrap Remelt Area 

Scra..e_yeinc.:lt<.:r 7:00-13:20 4.49 Oper . B. Z. & Exp_~ 
Dross Grinder 7:01-13:29 6.95 Oper. 8. z. & Exposure 
_Qdnding-lle1r,ging 7:02-13:29 1.15 Oper. 13. z. & Exposure 
General Are~ Air-Remelt 7:12-13:32 0.38 
-1-h:lt & C:ist · Area 
F~i=-1-;-a~C.ipe-;;;-t~ 8:21-15:26 ·o.69 Oper. Exposure 
P.:in Mnn lle:l~r 8:2_?-15:31 ?_.12 Oper. n. Z. 
Crane Operator 8:24-15:28 0.93 Oper. Exposure 
Saw Cutter 8:25-15:26 ~: D. Oper. Expos ure 
.furnace RL!p<iicman 8:26-15:32 ~_:Q~ O~r. 13. z. -­---­
CrC:\.J Lc:~<lcr 8: 28-)5: 31 0. 52 Ope~l~;_Q o s u_r_c_• ___ _ 
llcatcr-1,'ei.8.!!cr 8: 31.-15 :32 N. I?. ~..£.:_!::X [? <.f~ 1j r._c_____ 
Fu r!1<.1cc .!.!._e_.!_p~r _n: 35-15: 32 (). ?9 <;iper. J:~:9;.>~~ 
Gl!ncrnl Ar~a Air P:.:)7-.:l:._~_37 0.52 __Qp~-~?:p_o~.~·-r_c_ ___ _ 



----

_ ___ _ 
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Table I (Cont.) 
Ka~ecki Berylco Industries , Inc. 

• A----.-·---·-··-··-----

Reading , Pennsylvania 
Report No . 75-87 

Berylfium Air Concentrations 
August 19~22 and 28-29 , 1975 

J ob Time Concentration* ~·' Remarks 

Description ug/m3 

Arc Room 
Mixer 8:07-15:27 
Assistant Operator 8:08-15:31 
Hc!..P_er 8: 10-·15: 30 
0 pe_(" .'.l t n_r_·- -- 8:12-15:30 
CenE!ral Area Air 8:20-15:28 ··- ­

Metal 
Tup llole Mix Dust . . ~ ... , o· -· , 

Calcine Room 
O~l!rator 8: 111-15; 25 6 '811 Oper. B. Z, 

Rod-Hire 

GrinJer 8:24-15:18 1. 78 


------~---------v,.J,,, i er;,
,..,.~_,Ins pcct ion 8;30-15:15 -· ·- -r--• ---, --- ­

. Rol lii~g Hill 
Cor)_d_i.:.: ioni~ 8:37-15:43 N.D, Oper, Exposure 

,.----~---------.,.,~.~.•~,-------~o-p-er-:-ir<r)osur-e-~---Op<.:rator 8: 3s..:.15 :41 N' lJ ' 

As~lstant Operator 8:111-15;411 1. l" 0pcr, Exposure 
CJ per, .Exposu r_e____ _Tool Cri11der N, D, 

and but ton casting)---------------------------_Foun<lry (Be- Al heat 

Qr~rator 8:20-13:26 25.06 


·--·-·--· ­JI(: 1-E~ r 8·:18-=-f87=--------------J.S3...
11 oJ & \Hre I 

fl :24-15 : J0 N. D. Oper, Exposure V. Bloc~k-~~~~~~------;-; ---------..,,()per. l:::Xi"iosur._c_____
Tandt!tn Mill 8: f5.:.y5: 30 !T. o.-------·------------ ·-·· ---·----·-· 
ColJ Roll • N.D. 

Scrl~n..1...~.nne_a_l_i_n~g...__________.8:J9-15 :J2 N. D. 


--if': ~-~.:-1-5_:_:0- __________o_._p_cr. E;·:~~~~-----

·------ o.E£:..:....:_~:.:l'..~'.'..'.~ 1 r_e ··--· 
~~c~dcr_1 Ma intcn<Jncc g : J ) ·- l. 5 : 33 3.82 _____ __Op l! E_:_~.!~ p_o_~: .u_r_<:______ ....-·---- ·- --

Slitter ~( : 40- l s:2 7 N. !) • <'._(_!_py·r. _l~.!~1:':'~'~'.~.!:C ----­-·----·--------------------·---~· 
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Table I (Cont.) • 
Kawecki Berylco Industries, Inc. 

Reading, Pennsylvania 
~Report No . 75-87 

Beryllium Air Concentrations 
.;· -August 19-22 and 28-29, 1975 

' 
Job 

Description 
Time Concentration* Remarks 

ug/m3 

Detroit Room 
Hcl12e-r __ ___ _ __ _ _n __ - ~:09-1!1:55 6.57 Opcr. B. ·z. 
02en1!_or __ _ 8: 11-14: 5l1 13. 69 Oper. D. z. 
HelfJ<!_r _ ~--- ____ ___ ___ _ _ '_ _ _§_:_13-14: 55 36. 56 0 er. B. Z. 

Hcsearch & Development 
'• 

Po~der Room 3:31-15:59 1.60 Opcr. B. Z. ---
Po~<lcr Room 8:33-15:56 1.33 ·Oner. B. z. 
Ft1rnnce 8:36-15:58 1.37 Qpcr. Exposure 
Ge:iral \~ork 8:37 - 15:56 0.84 Opcr. EY:.J22~~ ~re 
Grind~Eli. 8:38- 15:56 N.D. Opcr. E:-:,posure 
Gcnerhl Work 3:39-1~:58 N.D . Oner. Exposur~ 

_ Ccnl.!rnl \·fork B : t~0-15:511 N.D. 0Dcr. E;:~:~~rc 

Ccn~rnl \fork 8:112-15: 5 7 0. 3.1 Oe_~:_t:_·_F_;::~.<?_;~L~r-~ 
Powder Room 8: 4 3-15: 55 1. 98 0.12.£!_· Expo:;~ re 
Genera} \-Jork 3:116-15_:_?.5. N.D. Opcr. Expos_ure 
Ge:nl!r_;il·work 9:12-15:57 N.D. Oper. Expos ure 
Specia !:..£.y Machine Shop 
S<.1~Jing 8:00-13:40 1.37 O_per. Exposure· 
Lat!~ 8:02-13:41 1.08 Oper . Exposu re 

Laundry 8:05-14:05 N.D. 02_<,:r._~:~posure 


.!.!YJro Press ··cleaner 8:10-14:00 N. D. Oper . Exposu re 
llyJ ro Press Scnip 8: ll1-ll1 ; ()I, N. D. Oj~..!::...:_ E::-qfosure 
R & D Atomo?.fng 
General Area Sample 8:50-13:53 N.D. 
Teclin ic i:111 8~~1.-:iJ:52 ii-:36-------o-pcr. E:q~osure 
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Table I (Cont . ) 

Kawecki Berylco Industries, Inc. 
Rea<ling, Pennsylvania 
Report No. 75-87 

Beryllium Air Concentrations 
Augu~t 19-22 and 28-29 , 1975 

Job --T~- ·- --~- --- - Concentration* Remarks~ 

Description ____ ug/m3 

Detroit .Room _, . 
Helper _ 8:09-J..~1 : 5'5. _ _ _ 6.57 0 er. B. ·z . 
Opcrntor 8:11-14:54 13.69 Opcr. B. Z. 
llelper 8:13=14:55 ________ 36.56 0 er . B. Z. 

Hesc:nrch & Develoement 
Po~der Room \ 3:31-15:59 1.60 02er . B. z. 
Poi.Jdcr Room 8:33-15:56 1. 33 Oeer . n. z. 
Furnace 8:36-15:58 1. 37 Opcr. Exposure 
Ccnral Work 8:37-15:56 0 . 811 Oper. Exposure 
Gr.f.n<ling 8 : 38- 15:56 N.D. Oper. Ex~_sure 

Gc11e:rI1l Work 8: ~;9-15 : 58 N.D . Ope:r. E:·q~osure 

Ge:ncral Work 8:!10-15:511 N.D . 012e r. Exposure 
General t-Jork 8:112 - 15:57 0 . 31 Oper . Exposure 
Po1..1<ler Room 8:43-15:55 1. 98 Oper. E~osu re 
Cc,ne rn l \-1ork 3:L16-15:55­ N. D. Oee r. _E:q>os u re . 

Ope~ . Exposut"e 9:12-15:57 N. D. Cc;,nc:rill ·1.Jork 

~ciaUJ Machine Shop 
_?<.1...,_in 8 :Q0-13: LcO 1. 3 7 0 er. Expos ure 
Lnthin 8:02-13:·41 1.08 Oper. Ex posure 
Laundry 8: 05-14: 05 N. D. Oper. Exposure 
Hydro Press Cleaner 8:10-111 : 00 N. D. Oper. Exposur~ 
l~<lro Press Scrap 8:14-14 : 04 N.D. Oper . Exposure 
R & D Afomozing 
General Area Sample 8 : 50-13:53 N.D. I 

Technician 8:54-13:52 11. 36 . Oper . Exposure 
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Table I (Cont.) 
Kawecki Berylco Industries, Inc. 

Reading, Pennsylvenia 
Report No:··· 75 .. 37 

ne;yllium Air Concentrations 
August 19-22 and 28-29, 1975 

*ug/m3 '',. - denotes microgram of substance per cubic meter of air sampled. 
**TUA - denotes Time Weighted Average based on an 8-hour working day. 
Oper. Exposure -denotes operator's exposune 
Oper . B. z. -d~notes operator's breathing zone 
Where the term Oper. B. Z. and Exposure is used, the operator only wore the respirator when 
"1as being performed, othcn.iise'he \Jore no respirator while in the area. 

an operation 

\ 
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Table IA 

Kawecki Berylco Industries , Irle. 


~ading, Pennsylva1iia 

· Report No. 75-87 


Beryllium Air Concentrations 

October 30, 19 75 


-· 
Job Time Concentration · Remarks 

Description \ ug~/_m_3~~~~~~~~~~~~~~~~~~~-
· Arc-Room 
Mixer 11~50-15 : 37 5.28 Oper . B • . z. 
Assistant Operator ' · 8:15-15:36 15.41 Oper . B. Z. 
O~erator 8:11-15:37 144.51 Oper . B. Z. 

Hel2.?_r________ __ -- -··- ­ ----£3:13 15:J6___ _ ~_3_.}L _ ____ _ · ­ - ·­ _ _Q~er . 13. z. 
General Area Air 8:19-15 : 33 1.54 Oper. Station 
Calcine Operator 13:35-15: 35 10.00 Oper. B. Z. 
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Table II 
Kaweaki Berylco Industries, Inc . 

Reading, Pennsylvania 
. Report No. 75-87 

Copper Dus2 and Fumes Air Concentrations 
August 19;22 and 28~29, 1975 

' . 
·. ·· Remarks Job Time Concentration* ' -..... 

Description mg /m3 
Foundry Area 

Molder 6:47-13 ':25 .008 
Floor Han 6:50-13:26 . 008 

02er . Ex12osure 
02er . ExQOSure 

Finish Grinder • 6:50-13:27 . Olli. O~er. B. z . 
Criet-1 Chief 6:55-13:27 . 008 O~er. B . z. & Ex~osure 
Fur_:1<tce Opera tor 6:55-13:26 .026 . 

Oecr. B. z. & Exeosure · 
S!wu Bres s 6:59-13:30 :on Oper. IL z. & Exposure 
Cut-off.-S~ing Grinder ~ii)-11 : 31 . 673 012er . Exeosure 

Oeer . B. z. & E~osure 

Gen~rnTAre:i' =A--1-r----------- - ·7:17-13:31 .003 
Scrap Remelt Area 

Scrap Rcmelter 7-:- 00-13 : 20 . 014 
Dross Grinder 7:01-13:29 . 017 

~~--~~~~--~~---
Grin<ling-Bagging 7 :62-11: '}C) ___ . __ . .005

Oeer. B • z. & E:-:pt)Sure 
OQer. B. z. & Exposure 

General Are~ Air-Remelt · - ­7 :12-lJ :32 .002 
~it & Cast Area 

Furnace Op~rator 8:21-15:26 N.D.*** O~ Exposure 
P.::_n~ll~-1-p-e-·r~~~~~~--~~~~-~-~~8:22-15:3.l N. D. -- . I 

Crane Operator 8:'.Ui-15 :28 N.D . 
Sa1.1 Cutter 8-;-Ts-15: 26 N.D. 
Furnace Repairman 8:26-15:32 N.D . 
Crew Leader 8:28-1 5 :31 N."D. ----- .
Ilea t e r-\-10 ighcr 8:31-15:39 N.O. 
r.;;;wce lie lpc r a:-3·5:15: 32 N . f). 

Cent:ral Area Air a-;-y7 ..15~7 N .D. 

Oper. B. z. 
Oper. Exposure 
oeer. Exr;osure 
O_p_cr. B. z. 
Ope!. Exposu i·e
Ope~ . Expo:/11 re: 
Opt: r. . £~:posu re 
Oper . .E:-yo~_i.:r c 
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I Table II (Cont.) 

Ka~ecKi Berylco I ndustries , I nc. 
Reading, Pennsylvania 
~eport No. 75~87 

Copper Dust and Fumes Air Concentrations 
August 19~22 and 26- 29, 1975 

J ob Time Concentration* - --:-~emarks 

Des c r iption ~. mg/mJ 
Arc Room 

Hixer 8:07-15: 27 . 048 Oper. B. Z. 
Assistant Op~~a tQ_r 8:08- 15 : 31 .091 Ope r. B. Z. 
Helper , 8:10- 15 : 30 .091 Qi>cr. B. Z. 
Op".! rate r 8:12- 15 : 30 .441 O~er. B. Z. 
General Area Air 8 : 20-15:28 N.D. 
C.'.llcine Room 


Oeerato r 8 : 14-15 : 25 . 005 Oper. B. Z. 

Rod-Wire - ' · · - · ~ 


Gr~der 8:24 - 15 : 18 .073 Oper . B. Z. 

Inspection 8:30-15 : 15 .023 Oper . Exposure 

Rolling Hil l . 


Cotillitioning 8 : 37-15 : 43 .007 Oper . Exposu::-e 

Operator 8: 38-15 ; "1 . o<r Oper . Exposure 

Ass i~ff\_!l.L.Q£e rator 8 : '• b-15: 1,4 .. Oi OJ.:£L ~~_1r______
E~.f.'.~. e 

Too 1 Gr 1n<l e r 8 : 411-15_:_4 2 . 003 ___ ___2l>~E ~- Expos u ..- e 


Detroit Room 

Helper 8:09-14: 5_5 . 020 Oper. B. Z. 


_Qpe r ato r 8 : 11- 111 :511 . 038 Opcr. IL Z. 

-1.l.£lI?..£r 8:13-14:55 . 080 Ope r . B. Z. 

.£.Q.undrr Area \ 
MQldcr 6 :4 7-13: 25 .:..008 Oper. ExeEsu_.ce_·_ ___ 
Floor ~Jan 6: 50-13: 26 . QQ8 Opcr. Expos u_re_'___ _ 
Finls!1 Grinder 6 ::?_0-13:27 . 014 Oper . IL Z. 
Crcv Chief 6:55- 13:27 . 009 Opcr. ll. Z . & Ex posure 
Furnace Operator 6:55-13:26 . 026 Oper. I.I. Z. & Exnos ure 

Sh;Hi Pr~:ss 6:59- 13:30 . Ol.l 0 er. E:·: pos u~~--'---- ·.. -- ·--·-- - ·- ... ··- - --- -···- - ----- ·- ­
~u c:-oLL...2w1 ng Grinder 6 ; .l Q::.l.b.: 31 . C'-7=-3---------·- - --
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Table II (Cont.) 

Kawecki Berylco Industries, Inc. 
1 Reading, Pennsylania 

.. . · Report No. 75-87 
Copper Du.st and Air Fumes Concentrations 

Aug~st 19-22 and 28-29, 1975 

Job Time Concentration Remarks ·' 
-------~_scr_:f.pt:_ion ___ 111g/rn3 

Foundry Area (Cont.) 
General Area Air 7:17-13:31 .003 
Scrap Remelt Area 

Sera~ Remelter 7:00-13:20 .014 Oper . B. Z. & Exposure 
Dross Grinder , 7:01-13:29 · .017 Oper. B. Z. & Exposure 
Grinding-Bagging 7:02~13:29 .005 . Oper. B. Z . & Exposure 
General Area Air-Remelt 7:12-13:32 ' .002 
Melt & Cast Arca 

Furnc:ice Oper(l_t:or_ _ __.__ _. _ ___ JL;_21-=l_5_:_~6 ~_.Q. _ _ Qpe_r_. E~posure 
Specialty Machine Shop 

.!.!x_Q_ro Press Cleaner 8: 10-14: 00 . 003 Oper. Exposure 
Hydro Press Scrnp 8:14-14 :02 . 002 Oper . E1UJ_osure 

R & D Atomizing 
Arca Air Sample 8:50-13:53 N.D. •. 
Technician 8~54-13:52 N.D. 
· ,_mg/m3 denotes milligram of sub~tance per cubic meter of air sampl~d . 
"'*N .D. - denotes detection limit for copper was .001 mg/sample . 

Oper. Exposure - denotes operator's exposure. 

Oper. B. Z. - denotes respirator was worn. 

\.lliere the term Oper. n. Z. & Exposure is used, the operator only wore the respirator when an operation was 

being performed, otherwise he wore no respirator while in the area. 


\ 
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Table IIA 
Kawec~i Bery~co Industrfes, [nc. 

Reading , Pennsylvania 
·• Report No . 75-87 

Copp~r Air Concentrations 

October 30, 1975 ; 


Job Time Concentrjtion Remarks 
Description •. mg/m 

Arc Room 
Mixer 11:50-15:37 .005 Oper. B. Z. 
Assitant OperatQr - ~:15-15:36 .Ql5 Oper. B. z. 
O!J(!~<:i_t:Or ____________ _ • ____ _l3:1_1._-!2 :J7 ._l.].11__ _ ______pper. B. z. 
Helper 
General Area Air 
Calcine Op_er<Jtq_r__ ______

8:13-15 :36 .044 
8:19-15:33 .002 

_ ____ _]]_:_3_5-1-2._:JS _.__ .oio 
· · 

Oper. 
Oper. 
Oper. 

B. z. 
Station 
B. Z. 



. . . 
Table III 

Kawecki Berylco Industries, Inc. 
Reading, Pennsylvania 

Titanium Air Concentrations 
Aug'ust 19..,..22 and 28-29, 1975 

;­

Job Time Concentr~tion Remarks 
--r..~· 

Description ug/m3 .. 
Rolling Mill • 

Operator 8:14-15:17 N. n. Op er. EB>_O_§ure 
Assistant Operator 8:16-15:17 N.D. Ooer. Exposure 
Conditioning 8:15-15:19 N.D . __g_rer. B. z. 
Slab Gririding_ _ .. , 8:35-13:27 .393 Oper. n. Z . 

. ~ug/m3 - denotes microgram of substance per cubic meter of air sampletl. 
**N . D. - denoces decection limit for titanium was .005 mg/sample. 

Oper. B. Z. - denotes respirator wos worn. 
Oper . Exposure - denotes operator's ex~osure. 

. i 

\ 

~ 


	HEALTH HAZARD EVALUATION DETERMINATION REPORT



