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TOXICITY DETERMINATION 

A Health 'Hazard Eval uation was conducted by the Nationa l Institute for 

Occupational Safety and Health (NIOSH) in the Resin Plant, Filler Treating,

Fil ler Sorting, Collating, Graining and Press areas of the Formica 

Corporatibn in Cincinnati, Ohio. Environmental sampling was done jn February, 

and medical sampling in April, 1976 , regarding potential exposure to phenol; 

formaldehyde, isopropy1 a1coho1, triethylamine, ethylene glycol rnonoethyl 

et her, i sopropy1 acetate, and N-

0 

A relatively high percentage of symptoms and signs of eye, skin and 
mucous memb'rane irritation, though not statistically significant, may 
i ndicate some acute irritant effects under certain conditions or in 
sensitive individuals . The evidence does not indicate chronic health 

· effects due to any of the materials investigated.

DISTRIBUTION AND AVAILABILITY OF DETERMINATION REPORT 

Copi es of this Determination Report are avai l able upon request from 
NIOSH, Division of Technical Services, Information Resources and 
Di ssemination Section, 4676 Columbia Parkway , Ci ncinnati , Oh io 45226 . 
Copies have been sent to : 

a) Formica Corporation, Cincinnati , Ohio 
b) Authorized Representative of Empl oyees 
c) .U. $. Department of Labor - Region V 
d) tHOSH - Region V 

For the purposes of informing the approximately 350 affected employees , 
the empl oyer shall promptly post for ·a period of 30 calendar days the 
Determination Report in a prominent place(s) near where exposed 
employees work . 
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III. INTRODUCTION 

Section 20(a)(6) of the Occupational Safety and Health Act· of 1970, 
29 U.S.C. 669(a)(6), authorizes the Secretary of Health, Education, and 

· Welfare, following a written request by an employer or authorized 
·. representative of employees, to determine \·1hether any subs tance · normally 

found in the place of employment has potentially toxic ef t ects in such 
concentrations as used or found. 

The National. Institute for Occupational Safety and Health . (NIOSH) received 
such a i:-e~uest fro~ an autho\ized representative of the International Union 
of Electrical, Radio and Machine Workers to evaluate potential hazards to 
emp~o~ees in the Resin Plant, Filler Treating, Filler Sorting, Collating, 
Graining and Press areas at Formica's Cincinnati plant. 

IV . HEALTH HAZARD EVALUATION -
A. Process Description 

..... 
The Formica ·Corpotation manuft'.-:: tures laminates by bonding several layers·· - 
of resin-impregnated paper un ~ ~r pressure. Most of the resin used by 
the company is produced on si !~ in their resin plant, located in a 
separate building adjacent to their main manufacturing plant, by combining 

. formaldehyde, phenol, melamine, and various catalysts, inhibitors, 
carriers, and minor reactants. Thes~ resins are piped to the filler 
treating area -of the manufacturing plant, where they ·are used to impreg
nate kraft paper either by spray or immersion. The impregnated paper is 
cut into four-by-eight foot sections to form filler sheets. 

Large pallets of filler sheets are taken successively to the filler sort 

ing a~ea, the collating area, and the press build-up area. Depending on 

the type of laminant being prepared, workers count out varying numbers of 
these filler sheets, pi1e them on a second pallet, add a cover sheet 

·printed in the graining room with so~e pattern, possibly add a layer of 
material to give a special effect~ then add a separator sheet and repeat 

the process for successive layers. When a load of material is assembled 

in this manne~, it is placed in a press where the sheets of each layer are 

bonded to one another to produce the laminate, with the separator sheets · 

creating~ hon-bondi~g barrier between laminates. · 

B. 	 Evaluation Design 

l. Envi.ronmental 

.~ 	 On February 1_8 and 19, 1976, environmental samples were collected in areas

.• and for substances requested. Personal breathing zone samples were 
collected using equipment worn by the worker and carried by him as he 
moved through his normal work routine. Work area samples were collected 
using similar equipment placed in fixed positions near where workers 
normally spe~d a large amount of time. Phenol and formaldehyde samples 
were ~aken w1th MSA Model G pumps using impingers containing absorbing 
solut1-0ns for those compounds. The other compounds were sampled 

~ ...... '91. - ·~ - · · 
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Iusing Sipin pumps to draw air thr~ugh activated charcoal upon which the 
organic compounds v10u1 d be adsorbed. Ana 1ys is was by gas chromatography 

' 

for all compounds. ' I 
. . 

A ventilation study was done to determine the velocity of air moving I 
through the work areas. This study was conducted using smoke tubes and 
an Aliior 11Senior11 Velometer. 

\ 
IAn attempt was made with the use of detector tubes to determine short 


term, pea.k concentrations of fonnaldehyde (which has a· ceiling threshold 
\ 


.limit value), arrmonia, P.henol, and triethylamine . 


2. Medical 

· On April 20 and April 22, 1976 a medical survey was conducted. A total 
of approximately 350 workers in all three shifts are employed in the 
departments studied. Rosters 1vere obtained of all \.,iorkers on all shifts lin these departments. From these, 50 workers were randomly selected to !
participate in the study. The number of workers selected from each shift 

.:in each department was roughly proportional to the contribution of that 
department in that shift to the total work force in all departments in Iquestion during that particular shift. Not all the workers selected by I
this method were available or would agree to volunteer for this study on 
the day the study was, conducted. ·If workers selected at random \vould or 
could not participate in the study, any other volunteer from that depart
ment in that sh'ift was allowed to participate in the study. Despite these 
measures and because of time restrictions only 40 worker~ were finally 
surveyed. As contra ls, vo·l unteers from Department 439 (•.oJarehouse) were 
also surveyed in the same manner as the 40 workers from the exposed 
departments. A total ~f 23 workers from Depart~ent 439 volunteered to 
participate in the study. Oepart~ent 439 was chosen as a control area 
because these workers only have contact with finished Formica products I
· usual Ty already packaged and thus their exposure to the agents in question 
would probably be minimal, if any at a11. Examination of the 1t10rk I
histories of these volunteers from Department 439, however, revealed that 
13 of them had worked for varying periods in the exposed departments 
before coming to work in Department 439. Ten of these workers had always \ 
worked in Department 439 or other departments in which exposu;e to most 
of the agents in question are minimal. Accordingly, the workers surveyed l 
in this study were divided into three groups for purposes of analysis. ' 

. I Group I (currently exposed grcup) consisted of the 40 1-1orkers currently 
·working in the departments being studied. Group II (exposed in the past) 
,consisted of ' 3 workers from the warehouse who had in the past worked in 
exposure areas. Group III (never exposed) consisted of the 10 workers in 
the warehouse who always worked in that or similar areas. 

Informed consent was obtained from a41 volunteers participating in the 
study. The following procedures were performed on a11 participants: 

l. A. medical questionnaire and occupational history including specific 
questioni concerning the renal, gastro-intestinal, central nervous, · 
ophthalmological and integumentary systems (a copy of this qu~stionnaire 
is included in the Appendix) was administered . 

. . ........__... · ~ . . . . .. - ..... .... - ~ ... .. . - . ·····-·· .. . .. 
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2. A brief physical examination was conducted ·focu'sing on the eyes, 
mucous membranes, heart, fungs, abdomen, CNS and skin (a copy of the 
medical exam form used is included in the Appendix) . 

3 • . A urinalysis of a freshly voided specimen for pH, specific gravity-, 
albumin, glucose, acetone, occult blood, bile and urobilinogen and micro
scopic examination for white blood cells, red blood cells, casts, c~ystals 
and .bacteria was performed. 

4. A venous blood sample for hemoglobin, white blood cell count, differ
ential and platelets was collected. 

C. Evaluation Criteria# 

1. Environmental 

One of the criteria for this determination is the set of thr~~hold limit 
values established by the American Conference of Governmental Industrial 
Hygienists (ACGIH). 1,2 The following table indicates the ACGIH maximum 
permissible exposure for various substances according to those TLV 1 s . 

Threshold Limit Value 
Substance 8-hour time-weighted average 

Formaldehyde 2 ppm* 3 mg/M~** . 
Phenol 5 ppm 19 mg/M3 Isopropyl Alcohol 400 ppm 980 mg/M3 Ethylene Glycol Monoethyl Ether 200 ppm 740 mg/M3Isopropyl Acetate 250 ppm 950 mg/M3 N-Propyl Acetate 200 ppm 840 mg/M3 Tri ethyl amine 25 ppm 100 mg/M 

In addition to the 8-hour time-weighted average exposure values, the 
Tl:V for formaldehyde is recommended as a ceiling value., not to be 
exceeded even for short periods of time. The .ACGIH ~fsb d~signates 
phenol, isopropyl alcohol, and ethylene glycol monoethyl ether as 
substanc~s which may enter the body through the skin either by direct or 
airborne contact. 

The TLV established by the ACGIH for isoprooyl al~ohol is essentially 
the same as the' standard recommended by NIOSH3 . 

While the· odor threshold of formaldehyde is well below ppm, discomfort 
is not noted until concentrations near the TLV are reached. This discomfort 
takes the form of a mild tingling sensation in the eyes, nose or posterior

· pharynx. 4 

*Parts of contaminant per million parts of air 
**Milligrams of contaminant per cubic meter of air 

#Eval uation Criteria used here are riot necessarily the same as the OSHA 
Standards. Only OSHA Standards are enforceable legal limits . 

.. ,. ,, . ······-··· ...,.. . ...... -· ..·--····-· .. ·· · ·· . .. ·-· . - . . .. ., .. . ... .... . -.. . -· 
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2. Medi ca1 
( 

This survey was directed toward detecting adverse health effects to exposure 
to the agents to be discussed below. The expected findings from toxicity 
to these agents also are shown below.5 ,6,7,8 · 

Phenol: Acute toxic effects include dermatitis and mucous membrane irri 
tation. Chronic toxic effects include digestive disturbances, vomiting, 
diarrhea, anorexia, headache, syncope, vertigo and personality changes. 

Formaldehyde: Eye irritation, upper respiratory tract irritation and 
dermatitis. · 

Isopropyl a1coho1: Eye i rri tation, upper res pi ra tary tract i rri tatio·n 
and narcosis. · 

Triethylamine: Eye irdtation, dermatitis and asthma. 

Ethylene glycol monoethyl ether : Eye irr itation, skin irritation, headache, 
dizziness, drowsiness, weakness, dysarthria, ataxia , tremor, blurred vision, 
personality changes, albuminuria, hematuria and anemia . 

. 	 .. 
Isooroovl acetate: Eve irritation. uooer resoirator.v tract irritation 
and chest tightness . 	 · 

·' 	

.. . 	 . . . 
· N..:propyl-acetate: Eye_ i rri,tation_, upper resp_iratory trace irritation and 
chest tightness. 

. . ... . 

The criteria. used for eval~ating the results of blood and urine tests are 
shown below. 

Test Normal Range 

Blood 	Tests 
· Hemoglob i n 	 14-18 g (ma] e) 

12-1 6 g (female) 
. . 

· White Blood Cel l Count 4,800-10,800 cells per cc 
Percent Eosinophils Less than 5% 
Estimated Platel ets Nonna1 estimat ed 

Uri ne 	Tests 

Urine pH ·5.0-8.0 

Speci fi c Gravity · Greater than 1 .010 

Al bumi n Negative or trace 

Gl ucose Negative or trace 
./ . 

Acetone Negati ve or trace 
Occul t Blood . Negative or trace 
Bil e Negati~e or trace 

•'"' ..t • . -·- ·--·- -·····- ·- ...- ... ...,. ....._,..._........ .... .. ..... · · ··~ -. ......_............ ; ..... . · ··~......... ...- - 
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<
Urobilinogen Negative or trace 

White Blood Cells Negative, occasional 
or rare per high 
pO\vered fie1 d 

Red Blood .ce11 s Negatiye, occasional 
or rare per high 
powered· field 

Casts Negative 

·. Bacteria Negative, occasional 
or rare per high 
powered field 

o. Evaluation Results 

1. Environmental 

The results of atmospheric sampling for phenol and formaldehyde are given 
· in Tables 1 and 2 respectively. The phenol samples were of approximately 


eight hours duration, all were area samples, and were positioned where 

employees would be ~ikely to spend a large portion of their work day . 

The formaldehyde samples were of approximately four hours duration, those 

designated with 11Ail being area samples, and those designated with "P 11 being 

personal samples . . Phenol concentrations ranged from non-detectable to 

almost mg/M3, with most samples bei~g less than a third of 

\

\ 
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I 

I 'I 
\ 

\ 

I 

l 
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l 
I 
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l 
I
\ 
1 

\ 
 ____.
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10 the TLV. 

Formaldehyde concentrations ranged up to 0.6 mg/M3, although only about one 
in four was above 0.1 mg/M3, and almost all samples were 1ess than a tenth 
of the TLV. 


The highest isopropyl alcohol concentration measured was on the· order of 
10 mg/M3, or approximately 13 of the TLV~ · The highest ethylene glycol 
monoethyl ether concentration was approximately 100 mg/M3 or 15% of the 
TLV. .Isopropyl acetate was no greater than 10% of the TL'! or iOO rng/M3. 

Triethylamine \·1as less than ·20 mg/M3 or 20% of the TLV. No N-propyl 


. acetate was detected by environmental sampling. 


Consideration was given to additive effects of ~xposu:e to more than one 
compound: However, since the maximum concentrations of various compounds 
appeared at differen~ stag~s in ~h~ _operatio_n, and therefore in different.. 

~i:_ea~ .. <?f. !ti~_pJ~.nt.,_ and to different wor.kers_,_the._addit.iy_e_effec.ts_a.f _the.se..
.. contaminants on the workers were not si qni fi ca!1t· . . -· _ 

Detector tubes indicated from one to two ppm fonnaldehyde in the filler 

treating area, but no ammonia or phenol. None of these three compounds 

or triethylamine were found using detector tubes in any other area of 

the plant. 


local exhaust ventilation was found to be 150 to 250 feet per minute (fpm) 
above the loading port during charging of the resin kettles. This compares 
favo rably with a 100 fpm minimum velocity recormnendeded . by the ACGIH.9 

;'~ - ___:~· .• - --·--··~···--· ..- -· •. ..:.. ~ • . :. ... :·-~~ .__..::;:- .•::.-: .":".:: ..;:., ·.~ ..i-. ..•- _,___ __ - . 
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Even though slot velocities on the resin kettle hoods are somewhat below 
recommended flows (1000 to 2000 fpm compa red with a 2000 fpm suggested
minimum), this ventilation system would appear to be adequate since the 
concentration of contaminants is low and air flow above the loading 
ports is good. General area ~entilation throughout the plant usuaTly was 
in the range from 50 to 150 fp~ (any movement less than 50 fpfu is considered 
negligible or "quiet air 11 

). 

2. Medical 

· rhe number of positive and negative replies on history, findings on physical 
examination, and normal or abnormal lab test results in each worker group 
are shown in Table 3. In examining Table 3 it .. should be noted that in all 
cases where the percentage of positive replies or abnormal results to an 
item in Group I was far less than the percentage of positive replies or 
abnormal results in Group III~ the item is not shown in Table 3. This is 
due to the statistical treatment of the data. 

· The actual ·percentages of the workers in the expos~d g~oup responding 
positively to medical history questions concerning symptoms attributable 
to exposure to the agents in question as we11 as the percentage of abnorma r 
physical findings and laboratory values largely support the statistical 
analysis of this data. The symptoms most often reported (other than wear
ing eyeglasses, d. natura 1 concomitant of the aging process rep,orted equally 
in all three groups) was skin rash in 30% of the workers in Group I and 
eye burning and eye watering in 25% of the workers· in Group I. These are 
common complaints in other workers ex"posed to the agents noted above. The 
fact that there is no statistically significant relationship between these 
symptoms and the exposure category of the worker groups in the study does 
not be 1 i e the 1 arge percentage of 1,i1orkers with these complaints. · The per
centage of workers with inflammation of the nasal mucosa in Group I 

· (30.5%), diastolic hypertension -- grea-:2r than 90 mm Hg -- (30.5%) and 
·systolic hypertension -- greater than 140 mm Hg -- only (25%) on physical 
examination are the most common physical findings noted. The highest 
diastolic pressure noted was in a worker with a--reading of 180/110, one · 
worker had a blood pressure of 190/92 and three diastolic pressures 
above 100 mm Hg were noted in all in Group I. Of those workers in Group I 
with systolic hypertension only, the highest value noted was 160/80 in one 
worker. Four sys to1 i c pressures above 150 mm Hg were. noted in the systo1 i c 
hypertension on 1y group in Group I. In comparing these: observati ans- to 
those in controls there·is no statistical relationship demonstrated between 
exposure category and these findings. 

The highest number of abnonna1 laboratory tests in Group I \I/ere found in _ 
the urinalyses. 55% of the workers in Group I had white blood cells in the 
urine and 42.5% of these workers had bacteriuria. · However, these values . 
compared to 40~ and 50% respectively in the control group, Group III/ The 
lack _of the statistically significant relationship between the t'.'l'O groups 
is understandable given the similar percentage· of these abnonnal results. 
20% of the worker·s in Group I, 15 l /2% of the workers in Group II and 40?~ 
of the workers in Group III had . red blood cells in the urine. Of the 
workers in Group I only 2 had nior·e than 5 R.B.C./h.p. f. (8-10 R.B.C./h.p. f. 
and 20-30. R.B.C./h.p.f.) on microscopic examination of the urine. These 
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findings of high percentages of urinary a~normalities ~n all t~ree groups 

may possibly be explained by poor col1ect'.on .or analys~s technique, ~ut the 

actual explanation, though unrelated statistically to 1..he ~xposures 1n 

question, is unclear. The only other laboratory.test ~hawing gr.eater than 

10% abnonnal results in Group I was the hemoglobin on the complete blood 

count. In this case 20% of the work~rs in Group I had slightly decreased 

hemog.lobin values 1t1hile 10% of the worke:s i~ Group III _had slightly 

decreased hemoalobin values. All decrea~2s in hemoglobin values were noted 

among male \•1orkers in Group I, the lowest recorded hemoglobin (12.4 g) was 

within 1.6 grams of nonnal for male workers in Group I . . A student's 

pooled t - test comparing the hemoglobin values of males in Group I and m~les 

in Group III showed no significant difference between the mean hemoglobin 

i n Group I (14.65 g) and the mean hemoglob~n in Group III (l~.~2 g) . Such 

decr eased ·hemoglobin val ues as were noted rn Group I were no1.. in a range 

where significant clinical manifestations or impairment to health would be 

expecte1. 


Thus there i~ no statistically significant relationship demonstrated 

betw~en exposure to the agents in question and adverse health effects as 

manifested by symptoms, signs or abnormal lab tests. 


E. Summary and Conclusions 
·- · ·--~-·-· . - ·- . 

The relatively high percentages of symptoms.and signs of eye, skin and 
mucous membrane irritation , though not statistically significant, may 

indicate some acute irritant effect under certain conditions from these 

chemicals, possibly acting in combination, even though singly their con


I 

t ' 
, 

I

centrations are below levels where one ~iould expect irritant effects. It 

i s also conceivable that certain sensitive individuals may experience 

i rri tant effects even though air concentrations of the substances in 

question are below the levels where irritation has been reoorted in other 

populations. Al though there were several cases of acute irritation, the 

evidence does not indicate chronic health effects due to exposure to any 

of. the materials i nvestigated. The number of abnormal urinalyses in the 

exposed group was not significantly different from that of the control 

group , indi cating that if there is a problem it is.not due to occupational 

exposure. Furthermore , the medical survey was not conducted at the same 

time the environmental sampling was performed and thus acute irritant 

effects observ~d in this medical survey do not necessarily reflect the same 

air concentrations of the substances in question as were measured in the 

environmental sampling. · 


The findings of dermatitis and irritation were· the only findings cons.istent 
with the l iterature reported effects of these substances and though these 
f indings were not statistically related to the exposure category of the 
workers studied, the relatively high percentage of clinical findinas of 
i r ritation in Group I suggest that exposure to the agents in question may be 
causing eye, skin and mucous membrane irritant effects. 

v. RECOMMENDATIONS 

1. Maintain and uti l ize the existing ventilation and air conditioning systems. 

l. Encourage use of gloves and coveral ls in workers in areas where contact 

with these substances is unavoidable. 
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3. 	 Allow stacks of treated paper t o cure before processing to minimize 
·volatilization of uncured residues into the working areas. 	

4. 	 Continue environmenta1 monitoring of these chemicals to maintain implant 
air 	concentrations at acceptable levels. 
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Table l 	

RESULTS OF ENVIRONMENTAL AREA SAMPLING FOR PHENOL 

February 18 and 19, 1976 

Formica Corporation 
Cincinnati, Ohio 

location 	 Time Period mg. Pheno1JM3 Air 

Resin Plant, Feb . 18, 8 hour sample 	 NO* 
on writing stands 	 Feb. 18, 8 hour sample ND 

Feb. 19, 8 hour sample ND 
Feb • . 19," 8 hour sample NO 

Filler Treating, Feb . 18, 8 hour sample 9.6 
near paper entry Feb. 18, 8 hour sample 2.9 
and exit Feb. 19, 8 hour sample 1.5 

Feb. 19, 8 hour sample 	 1.7 

Filler Sorting, Feb. 18, 8 hour sample 3.5 
by foreman's desk Feb. 18, 8 hour sample 4.5 
and on lockers Feb. ·19, 8 hour sample 5.7 

Feb. 19" 8 hour sa::1ple 	 3.7 

Series B· Co11ating,. Feb. 18, 8 hour sample 	 6.4 . 
banks 2 and 3 	 Feb. 18, 8 hour sample 8.4 

Feb. 19 , a· hour sample 4.0 
Feb. 19, 8 hour sample 6.6 . 

Press Rooms, Feb. 18 , 8 hour sample 3.3 
near build-up areas Feb.. 18, 8 hour sample NO 

Fe~. 18, 8 hour sample ND 

Environmental Criteria 	 · · 19 .an13 
* Indicates concentration is not detectable by currently availablem~e~hods . 



Table 2 


Results of Environmental Sampl ing for Fonnaldehyde 


February 18 and 19, 1976 


Formica Corporation 

Cincinnati, Ohio 

locat ion 

Resin Plant. 
on writing stands 

Type of* 
Samole Time Period 

A Feb . 18 AM 
A Feb. 18 PM 

mg. Fo~aldehyde/
M Air 

0.38 
0.61 

A Feb. 18 A.'1 0.13 
A Feb. 18 PM 0.06 
A Feb. 19 AM 0. 46 
A Feb. 19 PM 0.35 
A · Feb. 19 PM 0.18 
A Feb. 19 AM 0.17 

.. ---- ·
Filter Trcd ting. 

area sagples near 
paper entry and 
exit 

A Feb. 18 AM 
p Feb . 18 AM 
p Feb. 18 AM 
A Feb. 18 PM 

0.04 
0.05 
0.07 
0.06 

p Feb. 18 ?M 0.07 
p Feb. 18 AM 0.11 

.p Feb. 18 AM 0.05 
A Feb. 18 AM 0.08 
p Feb . 18 PM 0.14 p Feb. 18 PM 0.05 
A Feb. 18 PM ' 0.09 ' 
p Feb. 19 AM 0.13 
p Feb . 19 AM 0.07 
A Feb. 19 AM 0.06 
p Feb. 19 PM 0.06 
p Feb. 19 PM 0.09 
A Feb. 19 PM 0.07 
p Feb. 19 AM 0. 20 
p Feb . 19 AM 0.07 
A Feb. 19 AM 0.09 
p Feb. 19 PM 0.17 

. p Feb. 19 PM 0.09 
A Feb . 19 PM 0.09 

Filler Sorting p Feb. 18 AM 0.05 
p Feb. 18 PM 0.09 
p Feb. 18 AM 0.04 
p Feb. 18 PM 0. 13 
p Feb. 18 AM 0.04 
p Feb. 18 PM 0.04 
p Feb. 18 AM 0.06 
p Feb. 18 PM 0.11 
p Feb. 19 AM 0.04 
p Feb. 19 PM 0.13 
p Feb. 19 AM 0.04 
p Feb . 19 PM ' 0.01 
p Feb. 19 AM 0.04 
p Feb. 19 PM 0.02 
p Feb . 19 AM 0.06 
p Feb. 19 PM 0.02 

Series B Collating p Feb. 18 AM 0.27 
p Feb. 18 AM 0. 11 
p Feb. 18 AM 0.14 
p Feb. 18 PM 
p Feb. 18 PM 

_, 0.28 
0.12 

p Feb. 18 PM 
p Feb. 18 AM 

0.09 
0.06 

p Feb. 18 AM 0.05 
p Feb. 18 PM 0.07 p Feb. 18 PM 
p Feb . 18 PM 

0~09 
0.03 p Feb. 18 AM 0.05 p Feb. 18 AM 0.04 

. . . 

' 

~

.. 

.-.... ·.. 

. · .. 

. ·. .. ··: 
. . ~- ' ·:· . ' . . 

- .. 
.. 



Table 2 (contd} 

Results of Environ~ental Sarr.pling for Formaldehyde 
, February 18 and 19, 1975 

Formica Corporation 

Cincinnati , Ohio 

Locatiori 
Type of 
San:ole Tirr.e Period 

mg. Forr.ia1dehyde/ 
M3 Air 

Series B Collating 	 p· Feb. 18 Ml 0.05 
p Feb. 18 ?H 0.07 
p Feb . 18 PM 0.05 
p Feb. 18 PM 0.05 
p Feb . 18 PM o·.04 
p Feb. 18 PM 0.19 
p Feb . 19 AM 0.02 
p Feb. 19 PM 0.03 
p Feb. 19 AM 0.09 
p Feb. 19 PH 0.03 
p Feb. 19 AM. 0.10 
p Feb. 19 PM 0.03 
p Feb. 19 AM 0.07 
p Feb. 19 PM 0.04 p Feb. 19 AM 0.03 
p Feb. 19 P:-1 0.06 
p Feb. 19 A~I 0.05 

· p Feb. 19 ?M 0.04 
p Feb. 19 A."! 0.03 
p Feb. 19 PM 0.01 
p Feb. 19 A~I 0.05 
p Feb . 19 ?M 0.03 p Feb. 19 AM 0.04 
p Feb . 19 PM 0.04 
p Feb. 19 AH 0.04 
p" 	 Feb. 19 PM 0.04 
p Feb. 19 AM 0.03 
p ·Feb. 19 PM 0.03 
p Feb. 19 AH 0.05 
p Feb. 19 PM 0.04 

Press Build-up 	 p Feb. 18 AM 0.05 
p Feb. 18 PM 0.34 
p 

·p 
Feb. 18 AM 
Feb. 18 AM 

0.05 
0.04 

p Feb. 18 AM 0.04 
p Feb. 19 AM 0.03
p Feb. 19 AM 0.04 
p Feb. 19 AM 0.04 
p Feb. 19 AM 0.02 
p Feb. 19 AM 0.02 

Environmental Criteria 
*. "A" indicates an area sample

•p" indicates a personal sample 

3 mg/M3 

·.: :.-. 

.· ..:·-. 

.. 

. . .·... •. ' 
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Table 3 

Responses 

, 
to Medical History Questions, Physical Examination 
Findings and Laboratory Test Results• 

February 20 and 22, 1976 

Formica Corporation 
Cincinnati, Ohio 

Ite:n .'.lnd Desc. Grou~ 
I •• 

G~oup Group 
lI*"*. III***'" 

Sb- Chest + 
Ti9ht.."less 

l 
39 

l 
12 

0 
10 

Se- Sputum + 
Production 

3 
37 

l 
12 

0 
10 

9a-Dysuria. + 3 
37 

2 
·11 

0 
10 

90- Dark + 
Uri."le 

l ' 
39 

1 
12 

0 
10 

9c- Freq. Orin . + 
Ouri.'lg Day 

l 	
39 

' 1
12 

0
10 

9d- Freq. Urin.+ 
During _Night 

l 
39 

2 
11 

0 
10 

9e- Plank Pa.in + 4 · 
36 

2 · 
11 

l 
9 

9f- Swelling + 2 
of Face 38 

0 
13 

0 
10 

9h- Clu:onic 1 -
Weakness 39 

..· ·: 

0 
13 

0 
10 

9i...AnkJ.e + 2 ..,. Swell:ing 38 .. . 
9j.- Loss of + - 1 
Appetite •39 

l 
12 

0 
13 

0 
10 

0 
10 

9k- Nausea. 	 +. 1 
~ 39 

0 
13 

0 
10 

91- Met"allic + 3 
Taste 	 37 

" 0 
13 

0 
10 

9m... Burning + . 6 
Sens . of Feet 34 

l 
12 

0 
10 . 

11- Skin Rash + 12
28 

2 
ll 

2 
8 

l2a.-Dizziness + 6 
34 

3 
10 

1 
9 

12c- Headache + 7 
33 

4 
9 

1 
9 

-12d- Numbness + · 3 
of LiLilis 37 

3 
10 

0
10 

12£- crying + l 
Spells - 39 

0 
13 

0
10 

12h- Sh.aki.ness + 3 
37 

a 
. 13 

0 
10 

l2i- Nervous- + l 
ness 	 39 

0 
lJ 

0 
lO . 



--

')~ . 
t~ 
r5. 
·~· 

r 
«· 

.... 
&~ 

1 

!~ 
f:·; 

(t 
F · 

t~: 

t
'

' 
~ 

,. 
~t 
f': 

..:;- · 

r
;-.~ 

l 
fi•.. 
:~~ 

. .;-~. r·::: 
' 
 :~~ 
~ I 

/ "' 
' .....~~-' ... 

J , :""~ 
::;.I ' 
' . J.. 

...~·: 

~ - ~ . . ... . J,! 
: ·~ 

'· _,.,. 
~:.:t.. 

·..~: ' 
,. ?':~ 

.., 
.· '.~ 
.·: ·.·· 
, ; :" ... .. 
· ~.-: 

·..;; 

;. "': 

( 

""' 

Table 3 


·Formica Corporation 

Cincinnati . Ohio, 

Item and Oesc . Group Group 
I II 

Grouo 
111 

12j..- Tinglin g . + 3 3· 
of Limbs .... 37 lQ 

0 
lO 

l2k- Trou.ble + 2 
 0 a· 
Talking - 38 
 13 10 

l 121- Depression+ 3 
 12 ·- J7 
. o

·10 

0 l2m- Memory + 2 
.,.. 13 Loss 38 

0
: 10 

l -13a- Blurred + 5 12 Vision 35 - : .1 · 
9 

0 l3b- Eye + . 6 
13 Irritation - 34 

i · 
.. ..9 

. 
1 l3c- Eye + .lQ . 

r2 Burning J.a -... .2 13d- Eye 
 + 10 
11 Watering 
 - 30 ...,__

l
9 .. : 

.... 1 
9·__ 

.. . 

lJe- we~r 
 + 25 7 s 
Glasses 
 15 6 s 

Fl- Conj. 
 + s 3 0 
:tnflamm. 
 35 10 10 

F4- ~asal + 13 , 2 3 
Mucosa Inflam. 27 11 7 

. 
F6- Pharyng. 
 1 + 0 39 J:nfla.-w:i. 
 13 

0 
10 

l FS- Irreg. + 0 39 · 1Iea.rt Beat 13 
0 

10' 

2 F9- Liver 
 + 0 38 Palpable 
 13 
0 

10 
1 FlO- Spleen 
 + 0 .39 Palpable 
 13 

0 
10 

l. Fll- Abd. 
 + Q 0 
Tenderness 
 39 13 10 

Fl3"' Nystagmus + ·1 0 
39· l.3 

0 
10 

FlS- Skin . + 4 2 0 
Lesions 36 11 10 

Fl.6- Syst. + 10 l 0 
Hypertensi on 30 12 10 
Only 

F17- + 13 3 l 
Dias. Hyper 27 10 9 
tension 

U/A- Alb. + l 0 0 
·39 lJ 10 

O/A- Glu. + 1 2 
39 - 11 

0 
10 

.. 

-·... 
- .. ' 

-. 
.. 

.. . . 
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Table 3 


Formica Corporation 

Cincinnati, Ohio 


.Item and Desc. Grou~, Croup ·~roup 

I II lII 


U/A- Bile + l 
39 

0 
13 

0 

lo 


. 

U/A- WBC + 22 7 4 


18 5 6 . 


U/A- RBC + 8 
32 

2 
ll 

4 

6 


·. : 


U/A:.... Bacteria + ·-. 17 
23


8 
5 

5 

5 
. . . 


CBC- Henoglo ...... +· 8 3 1 

bin Decreased ""' 32 . 10 9


0 • 

CBC- W.B.C. + 4 1 0 

Decreased ~ 36 12 10


CBC- Platelets + 1 l Q • . .

Decreased 'C' 39 12 . 10


. CBC- Platelets + 3 0 0 

.Increased ~ 37 13 10


.. 

U/A- Uric + 2 
Acid ·cyrstals 38 "" 

0 
13 

... 0. 
10.


U/A- Ca. Ox. + 3 2 1 . 

Crystals .... 37 11 9 


*Only thD'_; ~ items in which the percentage of positive or abnormal 
respons es in Group I was greater than or approximately equal to 
that of Group III are included. 

** Number of Wor kers = 40 

*** Number of Workers = 13 


**** Number of workers =10 
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APPENDIX I 


CONSENT FORM, QUESTIONNAIRE, AND MEDICAL EXAM FORM 
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D:lta 

... 
.Witness------ 

: -· .-:·· . 

AUTHORI1'Y TO Giv""E HEDICAL REPORT 

In a&.c.U tion t0 netif;ring ~-e w~-:.ethc.r r;ry te3tG Rre · n~rJ..:'.;il or n~e'1 
i'urther stu~y~ I :z-.eq,ueat that the Public Health Service infroa: 

No--- 
..· .. . · .. 

.. . . .. . ; 

. .~ 	
{signature) 

... 
B. 	 Plant 

·~ 
Physician Yeo No 

" Add.r~~s 
(signature) 

City 	

er any 3ie;nif1cCt.l.1 t ro~ult~ of thi~ LStU~Y" • 

. ·,:.. : : .·· \ . 

'-. .. 

-.. 

I 
I 

I 
.I

.I 
I

 .I.r.
.·t ' 	 . 

.. 

- ' 


:. 	 tJ.S: DEPARTMENT OP HEALTH, EDUCATION, AUD WELPAilE 
PtlBLIG HEALTH .SEBVI C.1.:: 


NhTIONAL INSTIT IJ'1.'E ~··on OCCUPA T JOJJAL SAFETY AND HEALTH 

518 FOST OF!"lC!~ BUILD r;.;c; 


CINCINNATI, OHIO 45202 
.. 
COtfSEl\'l' 

I ·volunt::tr1l:v RKre~ t~ F>~rticip~te i n a. etu~y at Formica 
Corporation, Evendale,Ohio, C<i>n1Lucte~ by the'! Pubi:1c Hl":'llth ~~ ervice. 

· to ev~luat~ ·~~~~ 1ble he~l th eff<~ct~ frc~ substances used in the product i op 
- of formica. I und.er~tanG. that the n1Scl.ical evalu.;\.tiQn will 
oonB1~t of ~n~~~r1n~ que~tions nb~ut ~y.h~~lth. a Fhy~ical ex~~1n~tiQn 
and ~&llccti"n of .a blfJl()Gl s:u'lple nnt.i. ~ urine ::Sil.~ple. · 

.. 	 I und.~r~tn.nd thsi.t l1Y J:iartic1pi1..tl~n in this ~tudy 1~ voluntnry and thnt 
all inform~t1~n obtn1n~~ will ba cen~ltlercd confid~ntial in acc~r~~nc~ 
with U.S. Public He~lth Ser~:ice H.~?.'.ul~t1Gn (42 CFR Pn..rt 1). The 
1nrercation will be utilizei stati5tically , but I will not be 
1(~nt1fied m3 Qfl 1h~1v!du~l with~ut my erpre3s ean~en~. · ran fre~ 

.to withdraw fran th3 study ~t any ti~e. 

" 

.. ·.,..... 


I• 


http:und.~r~tn.nd


- - -- ----
---- - ---

l 

\
\ Meiic~l Quest1o~n~1r~ " D:tto --- -

A. Id ~ntiricati~n 

1. NnAe 

2. A~c!.rc!J !S 

). Phone NuR.ber· \ 

4.. Soci&.l Security Nuaber 

.5. B1rth~i.ate 

'l • . Sex 8. R~ce W · B 

9;.. Stc~n-?.in~ l!eif_;hi~ in. 10. Weight lbs. .. 

B. Occupational Histgry 

2. Wh~t exactly is your·~~in j~b? (describe it) 

On the . avcr:..~~=c . hew E.a.r.y h!>UTS per e.ay tlt> ·you wo:rk?• 

' . 

. . . . . . 

_-·._Haye y0u. _h~d. a _ny_l:4ed.~cal proble.;;~s you feel are related tQ . 
,..... 

. , 
. . ... .. ~-- .. 

.· .... 

. , ...· . , ~.. ~ . . ..·. .. ·.. 

\ 


.\ 
\.. 
\ 

; U.• s: DEJ'J\!~'H;l:.i-JT OF HEi'1L'r~i, EllUCATlON, Atrn WELFAHE 
PUBLIC ll!·~ALTa 5l~!<V ICE 

NATIONAL INSTITUTE FOH OCCUP.£\'i'10I-!AL SAfhTY AND HEALTH 

·... 

. .. .. ~ 

http:Stc~n-?.in


Env1re.n.rtent&.l i.:;xponure::s 
. 

n~ve y~u h~d prttlr.-n~eci. 6)r rt":p:4e~te«. exp~~ure tot . Yea No 

A~bc~t~s(1n3ul~tien,car underoeat1ng, br~ke ·1. 
11ninr.;, (ire prci~fin:d • 

•.. 2 •• 
. .. Ar::;~nl.c ()::»n~d.er, in:secticicr,e .sheep d.ip, spr::i.y~}.3. 

Iren or Silicu ~ . ,(~in1n&,fl)und.ry,::s~ntl. b_la~ting)___4. _

N~ckcl or Chi:o~ium (.m,g,,nufactur1nc;,ref1ninr;)5.. 
Petr0leu::: Pr~'lucts (~~ rctcrts ,d.istillati.t'n) 6". 

7. 

8. · Very <l.unty envi'!'~':.n.~ent 

--9. Le~dJ~tor~ft~ b~ttcry.~yes:rubber,p~int) 
* 

. -10 .. Oth~::i... si~nJ.ficant exposure 

. .lOa~ (If yes to abo'."e describe) 

·:it• .P.'1.cl.iticn~.l ccrn~ents ret~rtl1nc expasures
' . .. ~. .. :.~ . : · · . ......-: . ,": .... : · 7 • 


. · .. . . . . .
i · Hnve you eve~ been told by~ ioctvr th~t you had ~ny. 

·.. :.;:. ·...· o~ :th~ follewine; probleu.5? 
·. · 

. . ;. 
.. ~ 

YF.S l~Q :-_-'SAR 
Cr..1.nc~r .. I l 

Di~r,e0e::~ I f I 
··Kio.r.c y '11.·ou o1 r: 

l ;en t::~ ; IJ. lnc .:.>.s 
~·-H:he ur..:..:.-c1 c i.---~ ....:·!' r 

' 
HiY.h nlo~ (.!. =·--·:-- :.; ::: u rf! 

'."' 1>rf-nr1 r-1 s I 
-~ .., -: ' r '·-

c~r.:!:tent 

..c:· 

" 
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D. 	 Review of Systems (cont . ) 

:.· .· .. . . 	 , .. . . ~ 

.. _... .

' . . 

" 

.. • 
. 

. : 

8 . Respiratory 

Have you had any of the following problems- · 


No · Prior To Begun or worsened 
·· working ma<le worse 
here on working 

during ea
shift 

here· 

a. 	

b . 	

c. , 	

d'. 	

'Nheez i ng 

C~est Tightness 

Episo~es of S . O.D . 

Cough {for more than 
three months) 

e. 	 sputum production(for 
more than three nos. ) ..... ... 


 l 


I 
? 



··- ' -····-··· .. ...... . 
·.~ ...~· . . . 

···· 9 . · Ren~l 
' .

Have y~u had.. a.ny ef the following })roblett!J-

Ne Prior to Degun or wors , 
working · w"r!le on duri

1 
' 

here working zhlf
here 

' ~, P~in or burnin~ on ur1n~t1on? _ , 
b• Dark colored or bloody urine? ·- ·ic. Fr~q . urination ~ur1n~ d~y? - 1 

·. · d. •. Freq. urin<l-tion cl.urint; night? -.. . . e. Freq. p;i.in in flnnk~? _ l 
f. Swelling of eyelids er face? 

., · g. Itch1nK Qf skin? --1 ... ' 
•. lh. Ch:t'~nic weaknec~ ~r fati~e? 

.. 1. Swelling of ~nkles? 
j. Los~ of appetite?
k. Freq. nausea ancl/9r v0Mitt1ng? 
1. Mettallc taste 'n rueuth? 

tt. Numbn~~.m er· burning of fe~t'l 


n. achl1t1onnl co:m:tents concerning thi3 inform:a.tion
. . . .. 


.. ,_.. .... - i

- -: . . . . . 
.... . .. . 

.. 10->. . 
..Gastroint~stinal 

. 

. ... . .. ·.· 
. ·. . 

Have you ha.cl. any of the foll~w 1ng problens-

... 
. . . • . 

·~·.. :..:· 
a. Yellow skin ( s~unC.ice) 1 
b. Upper abd.011inal puin? 

. c. Se11in,?; of a b&ci:'.J.en? 
-..1• ~ Light colored stoc1·1 
e 

; - Eeartburn or. indlgestign? . 

1·• . ~~aitlonal CQl:l.?.tents cencerning this infor.si~tion- . 
--~~--~~~~~~

-· . .. 

11. Any ra~h or ether skin le~i~n? 

!· 


 

 

\ 
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I 
I 
I 
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u~v~ you b~>.d D.ny of the follo\'ling }'roble1:l~ -

Prior to 	 Be.zun or W6lr~e

working 	 wo rse on (i.urin
working here ~hift
here 

g,. Dizz1i1~::-t!l? 
b . F~dnt inr;? 
c. lleadacho!"! ·7 • 
d. . Nu1~b1~t~s:::? 
e. Bl1ndne~·> s? 
t. Cry1n~ ~pells1 

... ,,; . Troul:lc Nalkinr.7 

: h. "Sh&kir~ess 11 1 

.· 1 . Nerv~u:.>nt~:3S '? 


j. Tlnr.:1 int;? 

. k . 'rroublc talk1i1.r.;? 


1 . Feelin~ sad a lot? 

. nt . Problc:1,:s with ~eb~:';lry? 
 - -n . Pro.blc!:~s with coc:c<linuticn? 

-· .. :-_ . · . 	

- Have you hu.G. any Qf the feillQ't'ling probierns
-·.. . ~ . . 	. a . Bllrrrin.~ of' visien? 

.· b . Eye · irri t::. tion? · 
~· .. 


. c.. Eye burnin,:;;? .. ·... 

· d. . Eye t<:a te:rin;:;? 


e . ·wear e;l~.sse~?. .': .: 

.· -r. r-1..d.d.i tional com~ents C:).nccrninli this infor~ati~n-
.. " . ·.. . 	 ----------.. ·.~. . . 	 ·.. ... .·~ . . . 	 ·..: . . .. . : : ' 

. ."'-·.·.,; 
: - .... 

.. . . ~· ... · ·.:· 

. ;. . ~-:: . . 	 ... . .. 
.... 

'~ ... .· . ·: · ·· .·i.: '. hotect'ive· Ge~;:.--~sed. 

Whnt ·r.-rotcctive p;ear d& yeu use (aescr i be c ond.i tions, circt:!:l.3t~nces 
a nd durntion 0f .use) 

~----~~~~~~~~~~~~~~~--~~~~~~~. .• 	

ne 1 
g · 

)

-- 

~-

..

... 

1

·l
I 

 i 

. . : 

' . 
. .·· .... . .. 

. ...... .. : ·· ·--·-· ··· - - .. : ·  -- ~.... , .-. · -'·---·-----~----· '1 ' 

' 
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I 
l 

ii 
_! 
~

__ ____

•. ,. 	 F. Phy~ ioal Exa~in~tion 

'- · · Resp. _ _______
B.P. 	 Pulse_· ~------~-

• 

Yes No 

. 1 . Conjunotival In~la~~~tion --~~~~~~
2 . Blephbl.ritis , 	 --.. Corneal Ulcerati~n 

4. Infl62.!:\~at1on of N~sal Mucos a 

Infl;inn~t ion ef Oral Hucesa. .s. .. i
... ·• ,.,

. .: 6. Pharynp;r:ll.l Infl_Rml'i\atien 

7• Lun~3 Clear 

. " 
Regulnr r a te a n& rhyth11.n

: ·8. 
· :·-. . ; 

• f,__:._ ..

. • !· .. 	 . .· i
9. L i ver Palpable ." . 	 . . 

. ,: .. ' ,. -. 	 ... ·.: .. : . 
.. (

·

.

~ 

10. Spleen ps:.lpable ---------'
' 
} 

----~~-~-~~
l .
r

·11 . ·Abf...o~ina'.! . tencern,ess ! 
I 

.· 	 . ..._· _ .. 
I 

•. .. • ••" • 	 r
. .. " . . . . . . 	 --- . . · .. ------~--.: . ·. 

.. -13./ .Nys_t.1>2p;~u~-: .· ._._.. ·· .. · · .. ... 
...... .. . . 	 .;. . . :. . : . - . : · . . ._ ..._.. . . . . 

 '-.1·4 ~ · · No~r;.al · fin~-~~ . ~~Griin~t-1. on· ·. . 
. . ' ··. : . . : . . . . . . ·. . .. . . •. .. ··.·..·:.. ·.,··..··__._·_:_..._._,______:.·is. · Skin ·lesion~ ·· · · 

. . . . .. .. . . . . . ~ 

> • : • 

. .. .
•. .... . 

. .~· 
, - : 16 . Ad.tl.ition~l c~mments o r " bservat1ons

.· .... 
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