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entirely from Department 13 to Department €8. Approiimately 20% of the cores
were and are made in Department €8.

For this reason the major portion of the triethylamine detector tubes
measurements for LCMEA were made in Department €E.

During the envireonmental/riedical evaluation conducted on Jantvary 18-20,
1976 environmental air sarples were collected for DI, DMEA, formalcehyce,
phenol, and free silica.

MDI breathing zone samples were collected in impingers at a flow rate of

one liter per minute. Twvo 4-hour samples were collected in the hreathing zones
of those employees listed in Table IV. BAnalysis of these samples was by
colorimetric cdetermination using a spectrophotometer.

DMEA breathing zone samples were collected on charcoal tubes at approximately
50 cutic centimeters per minute. Two 4-hour samples were collected in the
breathing zones of those emplovees listed in Table I. Analysis of the
samples was by gas chromatograpiy. '

Formaldehyvde and phenol sampling was done by areas. Four samples were
collected in Department 68 for each of the substances. Fach sample was
collected at 1 liter per minute and was collected for approximately six
hours. Two samples were collected as described above in Department 13.
Formaldehyde sarmples were analyzed colorimetrically while phenol samples
were analyzeé by c¢as chromatocraphy.

Both breathing zone and area samples for free silica were collected. Personal
breathing zone samples for the respirable fraction were collected at 1.7
liters per minute. Area samples were collected on the 19th only and were
collected at 9 liters per minute. Ey usinc a glass-T and two critical
orifices both a respmirable and total dust sample were collected at each
location. Cyclones were utilized to collect the respirable fraction for

both the breathing zone and area sarples. Analysis of these samples was

by X-ray diffraction.

In addition to the environmental air sampling, ventilation measurements of
existing local exhaust systems were made as part of the evaluation.

2. Medical

The medical investigation was conducted on March 19, 1975. All persons
employed in Departments 13 and 68 where cores were fabricated, as well

as past employees of these areas were interviewed and, when necessary,

examined. Thirty-four (34) persons were interviewed and examined.
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Silica (Si0,): EIrposure to excessive amounts of silica may produce
irreversitle lung darage and fibrosis, known as silicosis. The
clinical signs of silicosis are not unique. The symptoms may include
cough, sputum production, progressive dvspnea, wheezing and repeated
nonspecific chest infections. Impairment of pulrenary function wmay ke
progressive. In incdividual cases there may be little or no decrerent
in pulmonary function or svrptoms where only simple discrete nodular
silicosis (simple silicecsis) is present. The two rmain threats pcsed by
simple silicosis are the develerment of tuberculosis and ecorplicated
silicosis., !lassive fibresis may develop in about 20-309% of suhjects
with simple silicosis even in the absence of further exposure to dusts
containing free silica. In addition, it has been found that the
mortality of foundrvmen with sirple silicosis is douhle that of coal
workers with similar radiographic category of disease. Simple silicosis
should not ke considered as entirely benicn. Occasionally, expccsures to
very high concentrations cf free silica mav result in an acute, razidly
developing silicosis which is associated with severe respiratory failure
and death.

Phenol: Due to a relatively low volatility, phenol does nct frequently
.constitute a seriots respiratory hazard in industry. Veomiting, dizziness,
delirium, convulsions, collapse, loss of consciousness, and oliguria are
common signs and symptoms in severe cases of poisoning, which usually
occurs through ingestion. An early sign of mild poisoning is dark colored
urine. Phenol is readily absorbed through the skin producing an initial
numbness and blanching. Later the skin becomes reddened and necrctic.

The following criteria were used to determine if a sionificant acute airway
cbstruction occurred during the work shift: an acute decrease in MMEF and/or
EVl o Jreater than 10% of the pre-shift value.

The following criteria were used to diagnose obstructive airways disease:
FEVy o less than 70% of predicted value with normal FVC; and/or MMEF less
than 50% of predicted with a normal FVC.

Normal hematologic data (including eos;nophil counts) is contained in
Table X. .

E. EVALUATION RESULTS AND DISCUSSION

1. Environmental

With the exception of one sample, phenol was not detected on any of the
samples. This one (exception) sample contained only a trace and could
be attributed to contamination or laboratory error.

There was no significant difference between the formaldehyde samples and
the blanks.
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showed only a slight change (2%) in tectal eosinophil count. Table NIV

shows that while there were cecrements in total ecsinophil change (41%);
these changes did not reach the level of statistical significance because of
the small sample size.

CONCLUSIONS RMD PECOITENTATICLS

Employees in the core raking area (of Department 13 and €8) have evcerienced
sporadically the transient cevelopment of sore or 21l of the following
symptoms: irritation of the eyes, nose, throat, blurred vision, headache,
skin irritation, chest discomfort, difficult breathing, wheezing, coughing,
worsening of pre-existing sinusitis, frequent chest colds, ané nausea. The
development of these symptoms was attributed to concentrated exposure to
DIEA, most usually after mechanical problems, leaks in lines or faulty
ventilation with core machines.

During the follow-up survey eight persons (35%) out of 23 reéorted the
acute development of the following symptoms: one reported nausea; five
reported sore throats; one reported a heacache, and one reported a stuffed

nose.

Because of the freguency of such episodes and the insufficient amount of
information on dirmethylethylamine along with the free silica concentration
measured the following recommendations should be instituted:

(1) Upgrade the loczl exhzust systems in Departments 13 and 68 by balarncing
the systems and assuring that the capture velocities are adeguate.
These systems should be capable of maintaining DMEA and free silica
concentrations to a minimum.

(2) Determine the number of air changes per hour in Department 68; it may
be necessary to increase this because of the nature of the work,
nurber of emplovees, and rumber of core blow machines involved in
such a small area. The increase in the number of air changes/hour
can be accomplished by providing tempered air as general dillution
ventilation.

(3) Provide appropriate protective gloves to reduce skin contact with
organic binders during mixing in Department 13.

(4) Clean branch ducts regqularly of core materials which become deposited
“ within the duct and subsequently restrict air f£low.

(5) Provide medical examinations prior to employee placement and at least
once each three yvears thereafter. Examinations should include:

(a) A medical and occupational history



VI.
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(b) A chest radiograzph (14" ¥ 17")

(c) Pulmonary function tests to include FVC, FEVl.O and MMEF

(d) Body weight

(e) Height

(£) age
An emplovee with or without radiocraphic evidence of silicosis who has
respiratory distress and/or pulmonary functional impairrment should be fully
evaluated by a physician cualified to advise the employee vhether he should

continue working in a dusty trade.
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TABLE IIT

Respirable Dust Concentration in Horkers' Sreathing Zones

January 19, 1976

(Total Particulate and Free SiTica)

Sample
Job Classification Number

Trimmer (A) 364
(Dept. 68)

Coreblow Machine Qperator (1) 375
(Dept. 68)

Coreblow Machine Operator (J) 367
(Dept. 13)

Coreblow Machine Operator (L) 353
(Dept. 13)

Coreblow Machine Cperator (M) 352

. (Dept. 13)

Area Sample-Near Trimmer 358
(Dept. 58)

Area Sample-Near Trimmer 417
(Dept. 68)

Area Sample-Near Mixer
(Dept. 13) 366

January 20, 1976

Coreblow Machine Operator (A) 392
(Dept. 68)

Coreblow Machine Cperator (K) 347
(Dept. 68)

Sand Mixer (A) 385
(Dept. 68)

Coreblow Machine Operator (N) 346
(Dept. 68)

Coreblow Machine Operatar (D) 357
(Dept. 68)

Coreblow Machine Operator (L) 391
(Dept. 13)

Coreblow Machine Operator (E) 363
(Dept. 68)

Coreblow Machine Operator (G) 379

(Dept. 13)

* Micrograms per cubic meter.

Core Department

Morris Bean and Camﬁany
Yellow Springs, Ohio

Time

0741-1120
1200-1520
0826-1125
1200-1515
0837-1130
1220-1520
0845-1130
1225-1515
0847-1130
1225-1515
0900-1515

0900-1515

0925-1500

0717-1121
1205-1509
0727-1127
1205-1515
0737-1130
1204-1510
0710-1117
1210-1511
0722-1120
1205-1510
0751-1122
1205-1505
0714-1119
1210-1507
0809-1117
1208-1516

#** None Detected; detection Timit is 10 ug/sample.

Free Silica Total
(Ouartz; Particulate
in ug/M in ua/M3 Comments
28 112 Respirable fraction
Machine #8
N.D.** 173 Respirable fraction
50 533 Resairable fraction
N.D. 270 Respirable fraction
35 141 Respirable fraction
198 405 Total dust
18 .162 Respirable
54 252 Total; respirable
sample was discarded
- not valid
Machine #7
N.D. 206 Respirable fraction
Full circle cores
41 233 Respirable fraction
14 435 Respirable fraction
- Machine #6
N.D. 249 Respirable fraction
: Machine #3
102 847 Respirable fraction
32 558 Respirable fraction
; Machine #2
112 71 Respirable fraction
125 814 Respirable fraction




































	HEALTH HAZARD EVALUATION DETERMINATION REPORT



