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TOXICITY DETERMINATION )

It has been determined that employees in the Foundry, Arc,
Scrap Remelt, Calcine, Detroit and R&D Atcmizing areas are
exposed to toxic concentrations of be:yllium dust. This
determination is based on the evaluation of the work place
atmosphere by NIOSH industrial hygienists on Augus“ 19 22,
28- 29, 1975, and October 30, 1.975.

On October 7-9, 1975, NIOSH physicians visited the plaﬁt-to examine
the medical files of 153 randemly selected individuals.

The follow1ﬂg table summarizes the results of the analvsis

of the medical records of this cohort plus the additional
records analyzed.

. 7 Diagnostic Category Number

Beryllium Dermatitis 1
Acute Beryllium Pneumonitis ' ‘ 1
Chronic Beryllium Pulmonary Disease 9

In view of the continued development and diagnosis of
beryllium-induced disease which reflects past exposure to
beryllium and the results of the current NIOSH industrial
hygiene survey (Table I) which shows that in almost every
location there were one or ﬂore samples which exceeded the
recommended TWA of 2.0 ui/M and several which exceeded the

ceiling limit of 25 ug/M”, cases of berylliosis can be
expected to occur.

Based on the data of the medical and environmental
investigations, it is concluded that a definite toxic exposure

situation exists at the Reading Plant of Kawecki Berylco
Industries.
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Although physical agents are outside the scope of Section
20(a) (6) of the Occupational Safety and Health Act of 1970,
it i1s NIOSH policy that where health hazards are observed

in workplaces under investigation, specific mention cf such
be incorporated and reported. Excessive noise levels were
measured in the Detroit room. These levels could result in
a noise-induced hearing loss among the work force. This
determination "is based on the measurement of sound 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 recommendations have been offered
in the body of the report for control of environmental
exposure of employees to the potentially toxic substances
and for medical surveillance of exposed employees.

IXI. DISTRIBUTION AND AVAILABILITY OF DETERMINATICN 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 of Emplovees
c) U.S. Department of Labor = Region III
d) NIOSH - Region IIIX

e) Dr. N. L. Sprince, Beryllium Case Registry,
~ Massachusetts General Hospital

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

III. INTRODUCTION

Section 20(a) (6) of the Occupational Safety and Eealth 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 emplovees, to
determine whether any substance normally found in the place
of employment has potentially toxic effects in such
concentrations as used or found. The National Institute for
Occupational Safety and Health (NIOSH) received such a
request from an authorized representative of employees,
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United Steel Workers of America, AFL-CIO, Local 2317. The

- Health Hazard Evaluation reguest form states that employees

at the Reading Plant of Kawecki Berylco Incdustries,
(hereafter to be referred to as KBI) are exposed to _. .
hazardous concentrations of beryllium in the workplace and
that employees have developed beryllium lung disease.

TE .

"EVALUATION DESIGN

On June 24, 1975, Walter J. Chrostek, NIOSH Industrial
Hygienist, conducted an initial walk-through survey of the
plant and non-directed medical questionnaires were
administered. The result of this visit indicated that a
comprehensive environmental-medical evaluation was.

necessary. Environmental evaluation was carried out on
August 19-22 and 28-29, 1975. At the request of K3I,
following some engineering modifications, a re-evaluation

of the Arc room operations was conducted on October 30, 1975.

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

HEALTH HAZARD EVALUATION

a) Description of Process - Conditions of Use

The Reading Plant of KBI manufactures beryllium alloy tools,
wire, rods, and strips. Beryllium hydroxide is purchased,
calcinéd, alloyed at approximately 2300°F with other metals,
mostly copper or aluminum, and cast into slugs or billets.
These slugs are then used as needed to cast other alloys or
sold as is. The alloys are then rolled or drawn to the proper
size and thickness and tempersd. 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) Emplovee Profile

KBI employs at the Reading Plant 447 personnel. Approximately
350 'employees are involved in production. A random sample
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of 157 active employees reveals that the mean (+ SD) length
of employment with KBI is 13.22 + 11.08 years with a

a range
from 1 to 34 years. Almost two- thirds (635 of *nls'couort

have been emploved for five or more vears reflecting the
rather stable employee population at this plant. Almost
all production employees are males. Labor-management
relations are judged by both sides 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 Capabilitiés_

A small dispensary and clinic is located on the premises of
the Reading Plant. A full-time nurse is on duty daily and
a physician spends three davs per week at the Reading Plant
A pre-placement history and physical examination are given
each employee. Annual chest radiographs are ofiered 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 employee for two
months, once = month. for, several months, and onca yearly thereafter.

A termination evamination is offered to each employee. All
supervisors are trained in first aid.

Local exhaust +“zntilation is supplied at all operations
The plating rcom 22s
.The company has plans for altering the
scrap reclaimation operation but no changes have been m
to date. Personal respiratory protection is NIOSH
certified and utilized by the employees. Goggles, face
masks, safety glasses, and hearing protection are supplied
to employees. Work clothes are provided to emplovees and

showers and a clothing change are required before leaving
the plant.

ceiling fans.

EVALUATION METHODS

a) Environmental

Metals

Employee exposure to airborne metallic contaminants were
evaluated using mixed cellulose ester filters and personal
sampling pumps. 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 analvzed for beryllium by
atomic absorption as outlined in NIOSH (P¢CAM 121) method. (1)

An analysis for copper, nickel, and titanium also was made
by the atomic absorption method.
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Dust

Employee exposure to airborne quartz containing dust was
assessed in the foundry area. Ailr samples were collected
and subsequently analyzed gravimetrically for total dust
and a bulk sample was analyzed by x-ray defraction for
gquartz content..

Noise

Area noise levels were measured 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 containing the emplovee's pre-placement
history, physical and pulmonary function tests, as well as

- subsequent yearly examinations, chest x-ray reports, and

pulmonary function tests was conducted.

‘The random sample was derived from ihe

Lhe most current union
seniority list (May 1975) of active emplovees and the

current list of retirees. Each person on these lists was
assigned a number from 1001 to 1491. The numbers selected
for this cohort were derived from the Table of Random ’
Numbers contained in E. Vernon Lewis's Statistical Analvsis,
Princeton, NJ, D. VanNostrand, 1963.

EVALUATION CRITERIA

a) Environmental

The occupational health standafds relevant to substances of
this 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 ugM3)
Copper Fume 0.1 mg/M3
Copper Dust 1.0 mg/M3
Silica (Quartz) Total Dust 30 mg/M3

$ 570,+2
Titanium Dioxide 10 mg/M3
Nickel 1 mg/M3

*Approximate milligram of substance per cubic meter of air
sampled.
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Recently, the U.S. Department of Labor (Federal Reglster,
Volume 40, No. 202, October 17, 1975) has proposed that
limits should be lowered to 1.0 ug of peryllium per cubic
rieter of air, based upon a 40-hour working week and §
micrograms of beryllium ger cupic meter as a ceiling limit.
Conference of Governmental Industrial Hvgiene(3] has
listed beryllium as an occupational substance 'suspect of
‘oncogenic potential for exnosed workers.

The American

The American Conference of Governmental Industrial
Hygienists has classified titanium dioxide as an inert

dust with a permissible level of 10 milligrams per cubic
meter of air.

Noise
The Occupational Health Standard relevant to this
evaluation as promulgated by the U.S. Department of Labor
(Federal Register, June 27, 1974, page 23597) is:

, Table G-16, "Permissible Noise Exposures"

Sound level

dBA slow

Duration per dav, hours response
8 90
6 92
4 95
3 97
2 : 100
11/2 102
1 105
1/2 0.0
1/4 or less . ) 115

"When the daily noise exposure is composed of two or more
periods of exposure to different levels, their combined
effect should be considered, rather than the individual
effect of each. If the sum of the following fractions:
Cl/T1+C2/T2+Cn/Tn exceeds unity, then, the mixed exposure
should be considered to exceed the limit value. Cn

lndlcates the total time of exposure permitted at that
lével.

b) Medical
Beryllium is a rare element that was discovered in 1797.

The principal source of beryllium is beryl ore which
yields about 12% beryllium oxide and 4% of the metal.
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Beryllium is a metal that is in demand because of 1its

=
lightness and tensile strength. At the present time, its
main uses are in nuclear physics, in the aerospace program,
as a "window" in x-ray tubes, and in the production of

sparkless . tools. B

Beryllium is highly toxic and leads to a lung condition
known as berylliosis. The metal may 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 combines with proteins and is deposited
in the liver, spleen, and lungs. A small residue remains
in the lungs. Beryllium persists in the body long after
it has been entirely excreted by the lungs.

l) Effects on Skin

The skin is often 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
‘produce cutaneous sensitization if the skin is intact.
Beryllium fluoride is the most potent beryllium containing

skin sensitizing agent, followed by beryllium chloride and
sulfate. ;

2) Acute Bervlliosis

It has been postulated that exposure to concentrations of

beryllium 25 ug/M3 or more is sufficient to produce acute

" berylliosis. The acute syndrome affects the nasopharynx,

trachea, bronchi, and lung tissue. The mucous mempranes 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 pneumonia characterized by malaise, dyvspnea,

cough, cyanosis, rales, and rhonchi may develop.

the changes in acute beryllium pneumonitis resolve
completely within one to four weeks, but in approximately
10% of affected subjects chronic beryllium disease develops.

Most of

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 flourescent
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strip lightening. With varied uses of beryvllium and

several beryllium extracting plants in the United States,
cases of berylliosis are still occurring and are likely to
continue to do so. The disease has been reported to gccur
in individuals either living in close proximity to beryllium
handling plants (generally within one mile) or having some
direct contact, sometimes unknowingly, with beryllium,
as by inhaling beryllium dust from. contaminated work
clothes. In many instances there is a latent period of 10
to 15 years following exposure before the disease appears.

such

The clinical features of chronic beryllium disease include:
shortness of breath, cough, weight loss, fatigue, generalized
lymphadenopathy, hilar lymphadencpathy, granulomatous skin
lesions, 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 increasingly
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
radiographic changes may precede the development of
symptomsrby several years. Both lung fields are commonly
affected. Hilar adenopathy is a frequent finding and may

be the only radiographic abnormazlity found. The pulmonary
function abnormalities found in patients with chronic
beryllium disease may be divided into three patterns:
interstitial, obstructive, and restrictive pattern. In
general, the course of beryllium lung disease is more
disabling in the patients with obstructive and restrictive
defects. Pulmonary function tests are of value in
identifying the type of physiologic impairment wh%ghs}s an
important determinant of progress of the disease.‘'’

an

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 analysis of the biopsy specimens for beryllium
are singularly unhelpful since most workers who have been
exposed to beryllium for any appreciable time will be

found to have beryllium present in their bodies. The
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severity of chronic beryllium disease is unrelated to the
beryllium content of the tissues. Also, a lung biopsy
specimen may have a normal beryllium content when there is
excellent circumstantial evidence to suggest the diagnosis
of berylliosis. (6) i :

On the basis of many experiments, beryllium is a carcinogen
capable of inducing osteogenic sarcomata and lung tumors

in experimental animals.(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 answered. It is NIOSH's current

position (based on the consistent animal data) that

beryllium is a human carcincgen.

RESULTS

a) Environmental

Sixty-six (66) personal and general air samples were
collected and analyzed for beryllium and copper.

Sampling
time duration was approximately 400 minutes. °The air
' ~concentrations for beryllium ranged from non-detected (N.D.)
to 195.4 micrograms per cubic meter of air. (See Tables I
and IIA.)

The highest air concentrations were found in the
Arc room.

It was not possible to differentiate between cooper fume
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. 2all
concentrations were less than the lower limit of detection
which was 0.001 milligram per sample.
Four (4) air samples 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 guartz-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 sampled. The two samples collected were
0.52 and 0.89 milligrams per cubic meter of air samples.
This is below the permissible limit.
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Noise levels measurad in the Detroit room at the furnace
were 105-107 dBA. The OSHA permissible noise exposura time
for noise of this intensity would be cne hour duration ger
day. Exposure to noise was evaluated utilizing a personal
dosimeter. A redd-out of the memory cell showed that the
employee would have been exposed to 137 percent exposure.
This would be 37 percent over the permissible level. The
company has an ear protection proqr am in. this area.

b) Medical

A total of 165 personal medical records were selected and,
of these, 153 records wers reviewed by the medical team.
Nine persons currsntly retired are included in the cohort.
In addition, but not includad in the cohort, the rscords ot
. those persons known to have chronic bervlliosis - nine (9)
in number - and the records of twenty-one (21) retirees
randomly selected f£rom the retirse list

st wera alao reviewed.
All subjects studied were men and had worked on the average

13.6 years (range 1-35 years). From this cchort, cne
person had a documented episode of acute berylliuvm disease;
one had a case of suspected be:yl*; um cderfmatitis; and one

person currently emploved carries the diagnesis of ch:onic
pulmonary beryllium disease. Two persons naé eguivoca
medical records. Thus, ther

nine persons who Lqulll
Case Registrv for
Communication with the

(=1 (=1
the criteria useqd- by the Beryllium
(
two of these nine persons
=

dlaqn0511g beryllium disease.
Case- Reglsc*v reveals that onl
are included in the Registry. eview of the 21 records
from the list of rstirees reveals no suspected cases of
beryllium disease. However, cdue to the latency of onset of
the disease, one cannot rule out that the disease will not
appear. - '

e H

13
3
24

-'l

IX. CCNCIUSICNS

Based upon data cbtained in the NICSA envircrmental and medical invest-
igations, it is concluded that a definite health hazard exists to
workers exposed to beryllium at the Reading Plant of Raweckl Pervlco.
(See summary statement - Secticn I - Toxicity Determinaticn.)
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DISCUSSICN AMD RECOMMERDATICNS

In view of the known toxic effects of beryllium and MICSH's positicn

regarding beryllium as a carcinogen, it is of paramcunt importance

that engineering contrzols and ventilation be implevanted and/or izore:

so that the employee exgosurs to beryllium will e reducsd to telow

the current TWA of 2.0 ug/M3. All unnecessary bervlliim excosurs
mist be avoided.

Dust contxol 1s of paremcunt inportance so that
the generaticn of fumes and dust is kept to a minimm. Respiratory
protection equirment should be worn until the concsntraticn of bervl-
Hum in the ambient air is below the OSHEA stardarxd. Pericdic en-
vironmental sampling should be carried out until air concentrations
are belew the standard of 2.0 vg/M3. Also, centrols should consicer
the newly prorosed CSHA standard of 1 ugA®.

During the environmental evaluation, there wer

e some
malfunctions in the Arc room reguiring engineering changes.
In other areas where engineering controls existad, thev
were inadecuate, considering the toxicity of the

contaminant.

.1. Re~evaluate all lccal exhaust

In particular the following envirormental recammencaticns 1 écdi=icn

to those of general sccpe above should e adéressed.

t+ems to determine i
-
4

i
cy. With the amou

I rn

SYS

they are operating at maximum efficiency ankt
of wventilation present, tempered make-up air may be
necessary in certain areas. :

2. Ins+all local exhaust ventilation on the scrap remelt
furnace. »

3. Continue the program of requiring the use of NIOSH
approved personal raspiratory protasctive scuipment 1n arsa
where exposurs is not controlled, e.g., Detroclt room, scra

reclaimation area, etc.

4. Establish a periodic maintenance pregram for all local
exhaust ventilation systems.

5. Utilize vacuum or wet methods when cleaning operations
are performed. : « 7

6. When redesigning the Detroit furnace room, noise
levels should be considered.

7. Continue the periodic atmospheric sampling progra:
until the contaminant is reduced to acceptable levels.

el

s
D
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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 "Time Concentra%ion* Remarks
Description ug/m
Foundry Area v .

Mclder 6:47-13:25 N.D. Oper. Exposure

Floor Man 6:50-13:22 1.00 Oper. Exposure

Finish Crinder 6:50-13:27 0.69 Dpexr. B, 2

Crew Chicf 6:55-13:27 5.46 Oper. B. Z. & Exposure
Furnace Operator 6:55-13:26 19.76 " Oper. B. Z. & Exposure
Si.aw Press 6:59-13:30 "0.61 : Oper. Exp.

(nt-0Ff , Swing Crinder 6:10-11:31 15.56 Oper. B. Z.

General Area Air F7elf=-13:31 0.31

Scrap Remelt Area .

Scrap Remelter 7:00-13:20 4.49 Oper. B. Z. & Exposure
Dross Grinder 7:01-13:29 6.95 Oper. B. Z. & Exposure
Crinding-Bapging 7:02-13:29 Ez1h Oper. B. Z. & Exposure
_Gencral Area Air-Remelt 7:12-13:32 0.38 >

“Melt & Cast Area

Furnace Operator 8:21-15:26 0.69 Oper. Exposure

Pan Man llelper 8:22-15:31 2.12 Oper. B. 2.

Crane Operator 8:24-15:28 0.93 Oper. Exposure

Saw Cutter 8:25-15:26 N.D. Oper. Exposure
Furnace Repalrman 8:26-15:32 N.D. Oper. B. Z.

Crew Leader 8:28-15:31 0.52 Oper. Exposure
Heater-Weigher 8:31-15:30 N.D. Oper. Expodsure

Furnace llelper 83:33-15:32 0.79 Oper. Exposure

Guneral Avea Air B137-15:37 0,02 Oper. [L.};P_U_::ill_l_y_jé-




Table I (Cont.)
Kawecki Berylco Industries, Inc.
Reading, Pennsylvania

Report No.

75-87

BerylTium Air Concentrations
August 19-22 and 28-29, 1975

Job Time Concentration* 4" Remarks
Description - ug/m :
Arc Room
Mixer 8:07-15:27 30.37 Oper. B. 2
Assistant Operator 8:08-15:31 28.29 Oper. B. Z
Helper 8:10-15:30 40. 80 Opcér. B. Z
Operator’ , 8:12-15:30 195.40 Oper. B. 2
Ceneral Area Ailr 8:20-15:28 4 .08 - :
Metal 5.6 mg/gram of sample
_Tap Hole Mix Dust 4.9 mg/gram of sample
Calcine Room .
Operator 8:14-15:25 6,84 Oper. B, Z,
Grinder 8:24-15:18 1.78 Oper. B, 2.
Inspection 8;30-15:15 1.46 Oper, Lxposure
Rolling Mill
Conditioning 8:37-15:43 N.D, Oper, Exposure
Operator 8:38-15:41 N.D, Oper. Lxposure
Asslstant Operator B8:41-15;44 1,43 Oper, Exposure
Tool Griuder : N.D. Operx, Exposure
Foundry (Be-Al heat and button casting)
Opcrator 8:20-13:26 25,06 Oper, Exposure
Helper 8:18-13:27 R Oper, LExXposure
rod_& Wire =
V. Block 8:24-15:30 N.D, Oper, Exposure
Tandem Mi11 _ 8:25-15:30 N.D, Uper. Exposure
Cold Roll 8:43-15:25 N.D. Oper. Exposure
Strand Annecaling §:38~-15:32 N.D, Oper. Exposure
_Welder, Maintenance 8:31=15:33 3.82 ‘6ﬁur. Exposure
hLbien 8:40-15:27 N.D. COper. Expusure

T ¢ s
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Table I (Cont.)
Kaweckl Berylco Industries, Inc.
Reading, Pennsylvania
,Report No. 75-87
Beryllium Air Concentrations
August 19-22 and 28-29, 1875

Job Time Concentration#® _Remarks
Description ' ug/m3
Detroit Room .
Helper 8:09-14:55 6.57 Oper. B. Z.
Operator 8:11-14:54 13.69 Oper. B. Z.
Helper ! 8:13-14:55 36.56 Oper. B. Z.
Research & Development : )

Powder Room 3:31-15:59 1.60 ) Oper. B. Z.
Powder Room 8:33~15:56 1.33 y -Oper. B. Z.
Furnace 8:36-15:58 1537 Oper. Exposure
Cenral Work 8:37-15:56 0.84 Oper. Exposure
Crinding 8:38-15:56 N.D. Oper. Exposure
Ceneral Work 8:39-15:58 N.D. Oper. Exposure
Cencral Work 8:40-15:54 N.D. Oper. Exposure
Cenazral Work 8:42-15:57 0.31 Opexrs Bix _—_:
Powder Room 8:43-15:55 1.98 ' Oper. Exposure
General Work 8:46-15:55" N.D. Oper. Exposure
General " Work 9:12~-15:57 N.D. Oper. Exposure
Specialty Machine Shop
Sawing 8:00-13:40 1.37 Oper. Exposure
Lathing 8:02-13:41 1.08 Oper. Exposure
Laundry 8:05-14:05 N. D Oper. Exposure
llydro Press 'Cleaner 8:10-14:00 N.D. Oper. Exposure
lydro Press Scrap 8:14-14:04 N.D. Oper. Exposure
R & D Atomozing
Ceneral Arca Sample 8:50-13:53 N.D

Technician 8:54-13:52 11.36 Oper. Exposure
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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 Time Concentration* Remarks
Description ug/m '
Detroit Room *
Helper 8:09-14:55 Bs:37 Opexr. B. “Z.
Opcrator 8:11-14:54 13.69 Oper: B Z.
llelper 8:13-14:55 . 36.56 Opex: B. Z.
Rescarch & Development
Powder Room 3:31-15:59 1.60 Oper. B. Z.
Powder Room 8:33-15:56 1.33 Oper. B. Z.
Furnace 8:36-15:58 1,37 Oper. Exposure
Genral Work B:37-~15:56 0.84 Oper. Exposure
Crinding 8:38-15:56 N.D. Oper. Exposure
General Work 8:59~15:58 N.D. Oper. Exposure
Ceneral Work 8:40-15:54 N.D. Oper. Exposure
Ceneral Work 8:42=15:57 0.31 Oper. Exposure
Powder Room 8:43-15:55 1.98 Oper. Exposure
General Work 8:46-15:55" N.D. Oper. Exposure,
General Work 9:12-15:57 N.D. Oper. Exposure
Specialty Machine Shop
Sawing 8:00-13:40 137 Oper. Exposure
Laching 8:02-13:41 1.08 Oper. Exposure
Laundry 8:05-14:05 N.D. Oper. Exposure
Hlydro Press Cleaner 8:10-14:00 N.D, Oper. Exposure
llydro Press Scrap 8:14-14:04 N.D. Oper. Exposure
R & D Afomozing
Ceneral Area Sample 8:50-13:53 N.D. '
Technician 8:54-13:52 11.36 Oper. Exposure
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Table I (Cont.)
Kawecki Berylco Industries, Inc.
Reading, Pennsylvania
g Report No. 75--87
Beryllium Air Concentrations
August 19-22 and 28-29, 1975

*ugfm3 i -denotes microgram of substance per cubic meter 6f air sampled.
ARTWA ~denotes Time Welghted Average based on an 8-hour working day.
Oper. Exposure -denotes operator's exposurne
Cpex. B. Z. -dénotes operator's breathing zone
and Exposure 1s used, the operator only wore the respirator when

Where the term Oper. B. Z.
was being performed, otherwise' he wore no respirator while in the area.
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Table IA
Kaweckl Berylco Industries, Inc.
Reading, Pennsylvania
'~ Report No. 75-87
Beryllium Air Concentrations
Qctober 30, 1975

e

e C———— —————

Job Time Concentration " Remarks
Description - ' ug/m3

"Arc” Room =
Mixer 11:50-15:37 528 Oper. B..Z.
Assistant Operator v "B:15-15:36 15,41 Oper. B. Z.
Operator 8211=15:37 144 .51 Oper, B. 2.
Helper " 8:13-15:36 43.72 £ Opexr. B. 2.
Ceneral Area Alr 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

Kawecki Berylco Industriles, Inc,
Reading, Pennsylvania

, Report No.
Copper Dust and Fumes Alr Concentrations

75-87

August 19-22 and 28-29, 1975

- » .
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e, Job Time Concentration# . " Remarks
Description m_g_/m3

Foundry Area
Molder 6:47-13:25 .008 Oper. Exposure

Floor Man 6:50-13:26 .008 Oper. Exposure

Finish Crinder 6:50-13:27 0147 Oper. B. Z.

Criew Chief 6:55-13:27 .008 Oper. B. Z. & Exposure
Furnace Operator 6:55-13:26 .026 Oper. B. Z. & Exposure-
Shaw Bress 6:59-13:30 .011 Oper. B. Z. & Exposure
Cut-off, Swing CGrinder 6:10-11:31 .673 Oper. Exposure

Ceneral Area Alr 7:17-13:31 .003

Scrap Remelt Area ;

Scrap Remelter 7x00-13:20 .014 Oper. B. Z. & Exposure
Dross Grinder 7:01-13:29 .017 Oper. B. Z. & Exposure
Crinding-Bagging 7:02-13:29 .005 Oper. B. Z. & Expesure
General Area Afir-Remelt 7:12-13:32 .002

Mele & Cast Area

Furnace Operator 8:21-15:26 N.D.* %% Oper. Exposure

Pan Man Heélper B:22-15:31 ___N.D. Opexr, B. .Z,

Cranc Operator 8:24-15:28 N.D. Oper. Exposure

Saw Cutter 8125-15.:26 N.D. Oper. Exposure

Furnace Repairman 8:26-15:32 N.D. Oper. B. Z.

Crew Leader 8:28-15:31 N.D. Oper. Exposure
Heater-Woigher 8:31-15:39 N.D. Oper. Exposure
Furnace llelper 8:35-15:32 N.D. Oper. Exposure

Ceneral Area Alr 8:37-15:37 N.D. Oper. EEEB;E;E
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Table II {(Cont.)
Kawecki Bérylco Industries, Inc.
Reading, Pennsylvania
Report No. 75-=87
Copper Dust and Fumes Air Concentrations
August 19-22 and 28-29, 1975

, Job Time Concentration® “Remarks
Description : mg/m3
Arc Room
Mixer 8:07-15:27 .048 ; Oper. B. Z.
ASsistant Operator 8:08-15:31 .091 Qper. B. Z.
Helper 8§:10-15:30 .091 Cper. B. Z
Operator 8:12-15:30 441 Oper. B. Z.
Ceneral Area Air 8:20-15:28 N.D. ' 5
Calcine Room
_Operator 8:14-15:25 .005 Oper. B. Z.
Rod-lire Tt T T ST
Grinder 8:24-15:18 .073 Oper. B. Z.
Inspection 8:30-15:15 s .023 Oper. Exposure
Rolling Mill
Conditioning 8:37-15:43 .007 Oper. Exposure
Operator 8:38-15:41 .005 Oper. Exposure
Assistant Operator 8:41-15:44 . .016 Oper. Exposure
Tool Crinder 8:44-15:42 .003 Oper. Exposure
Detroit Room : .
Helper 8:09-14:55 .020 Oper. B. Z
Operator 8:11-14:54 ' .038 Oper. B. Z.
Helper 8:13-14:55 .080 Oper. B. Z.
_Foundry Area ™.
HMolder 6:47-13:25 .008 Oper. Exposure
Floor Man 6:50-13:26 : .008 Oper. Exposure
Finish Crinder 6:50-13:27 .014 Oper. B. Z. _
Crew Chief 6:55-13:27 .009 Oper. B. Z. & Exposure
Furnace Operator 6:55-13:26 .026 Oper. B. Z. & Exposure
Shaw _Press 6:59-13:30 ) .011 _Oper. Exppsu;gww“—
Cut-off, Swing Grinder 6:10-11:31 .673 o
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Table II (Cont.)
Kawecki Berylco Industries, Inc. . 3
t Reading, Pennsylanla
: " Report No. 75-87
Copper Dust and Air Fumes Concentrations
August 19-22 and 28-29, 1975

Job Time Concentration ot Remarks
Description mg/m3

Foundry Area (Cont.) o

General Area Ailr 7:17-13:31 .003

Scrap Remelt Area i

Scrap Remelter 7:00-13:20 .014 Oper. B. Z. & Exposure
Dross Crinder . 7:01-13:29 .017 Oper. B. Z. & Exposure
Grinding-Bazging 7:02-13:29 .005 , Oper. B. Z. & Exposure
General Area Air-Remelt 7:12-13:32 ) .002

Melt & Cast Area !

Furnace Operator . 8:21-15:26 N.D. Oper. Exposure
Specialcy Machine Shop - .

Hydro Press Cleaner 8:10-14:00 .003 Oper. Exposure
Hydro Press Scrap 8:14-14:02 . .002 Oper. Exposure

- R & D Atomizing ’

Arca Air Sample 8:50-13:53 N.D. '

Technician 8:54-13:52 N.D.

*mg/m3 - denotes milligram of substance per cubic meter of air sampled,

*%N . D, -~ denotes detection limit for copper was .00l mg/sample.
Oper. Exposure = denotes operator's exposure. '
Oper. B. 2. ~ denotes resplratdér was worn.

Where the term Oper. B. Z. & Exposure 1s used, the operator only wore the respirator when an cperation was
being performed, otherwise he wore no respirator while in the area.
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Table IIA
Kaweckl Berylco Industries, Inc.
Reading, Pennsylvania
Report No. 75-87
Copper Air Concentrations
October 30, 1975

Job ' Time Concentrgtion ) Remarks
Description " mg/m
Arc Room

Mixer 11:50-15:37 .005 Oper. B. Z.
Assitant Operator 8:15-15:36 015 Oper. B. Z.
Operator 8:11-15:37 114 Oper. B. Z.
Hélperx 8§:13-15:36 .044 Oper. B. Z.
General Area Air 8:19-15:33 .002 o Oper. Station
Calcine Operator 3351535 .010 Oper. B. Z.




Table III

Kawecki Berylco Industries, Inc.
Redding, Pennsylvania

Titanium Alr Concentrations

August 19-22 and 28-29, 1975

1

Remarks

Job Time Concentration h
Description ug/mj d

Rolling Mill %
Operator 8:14-15:17 N.D. Oper. Exposure
Assistant Operator 8:16-15:17 N.D. Oper. Exposure
Conditioning 8:15-15:19 N.D. Oper. B. Z.
Slab CGrinding o 8:;35-13:27 +383 Oper. B. Z.

.%ug/m3 — denotes milcrogram of substance per cubic meter of air sampled.

#*N.D. ~ denotes detection limit for titanium was .005 mg/sample.
Oper. B. Z. - denotes respirator was worn.

Oper. Exposure

denotes operator's exposure,
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