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I. TOXICITY DETERMINATION 

Based on the results of environmental/medical evaluations, as cond ucted 
by the National Institute f0r Occupational Safety and Health (rHOSH) on tlune 

. 17-20, 1974 , it was determined that mill room employee exposures to zinc oxide, 
manganese and copper were not toxic at the concentrations measared. 

The presence of excessive concentrations of ai r borne particulate matter 
in both the mill room and main t0~ance shop were four1d to exist. These levels 
exceeded a·11 hygienic standan,.t;~·: ncluding t he Federal Standards for 
nuisance dusts. Although th e,, ':"."-0xicity of these dusts is not knm·m at this 
time, there is no particulate which does not evolve some cellul ar response in 
the lung when inhaled in suff icient amount. Therefore, its control is con­
sidered to be of . utmo st importance. Numerous recommendations wer~ made to 
assist management in a necess ary reduction of measured levels. 

No cases of current dermatitis were found among the thirty (30) workers 
interviewed and examined. It should be noted, how~ver, that several in­
dividuals have experienced dermat itis which is historically co~patible with 
contact dermatitis of occupational origin , and that several su~sta nces are 
currently utilized which are known cutaneous sensitizers·. Thus, the possi­
bility that further cases of all ergic contact dennatitis may occur is very 
real ; and the current medica1 ·situation should not give rise to complacency. 

II. DISTRIBUTION AND AVAILABILITi· 

Copies of this Determination Report are available upon request from the 
Hazard Evaluation Services Branch, NIOSH, U. S. Post Office Building, Room 
508, 5th and Walnut Streets, Cincinnati, Ohio 45202 . Copies have been sent 
to: 

(1) Dunlop Tire and Rubber Company, Huntsv~lle, Alabama 
(2) Authorized .Rerresentati ve of .Emp 1oyees
(3) U. S. Department of Labor - Region IV 
(4) NIOSH - Re.f! ion IV 

For the purpose of inform ing the "affected employe~s 11 , the er.iployer will 
promptly 11 post 11 the Determi-r:iat ion Report in a prominent place(s), near where 
approximately eighty (80) affect ed employees \'Wrk, for a period of thirty (30) 
calendar days. 

III . --INTRODUCTION ----
Section 20 (a) (6) ot ·t he Occupational Safety and Health Act of 1970, 

?9 U.S.C. 669 (a ) (6), authori zes the Secretary of Health, Educat ion, and 
\·Je1f0re, fonc•,;i r.g n:.•cc;?Jt of a 1.,ir itten renut"~st fro1:1 Any e1nrl oyer or authJr­
iZE~d rcprescn~:ati •;e o~: .'i:· :1 lo·.tces , to dr.::r~r;-::i!ir~ \':hr:th:::r ,;ny su!):;t.:inc::: rv)r;~J!!y 
found i th!~ pl ac e of e.. .;i!oy;'.lent has potent iall y tox ic ci fec ts in s·i.;ch c.011cen­
trations 

11 

as used or faun~~ 

,.:i' .
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Tht: t~ationa l Institute for Occupat ional Safety and Hea1th received 
such a request from an authorized representative of employees to evaluate 
the potentia l hazard associ ated wtth employee exposure to dust in the: 
(a) mill room, and (b) maintenance shop. 

IV . HEALTH HAZARD EVALUATION 

A. Description of Process 

This modern industrial facility has been in operation approximately 
five (5) years and produces automotive passenger tires exclusively. At 
the time of the survey, approximately 500 persons were employed with 363 
classif ·ied as production workers and forty-seven (47) as maintenance em­
ployees. 

The process used is similar to that of most rubber tire manufacturers, 
and includes the normal operation of the crude rubber bale cutters, three 
(3) Banbury mixers and the power-driven hor izontal two-roll mills. Batches 
of rubber are initially compounded by placing pre-weighed amounts of r aw 
ma.terials on conveyors which feed the Banbury mixers. These materials con­
sist principally of natural rubber, synthetic rubber, fillers. piqments, 
accelerators and inhibitors . Carbon black is automaticall y conveyed into 
the rnixer(s ) unl ess the conveyer system is inoperative. The majority of 
master batches which are then used in formulating other rubbers , are mixed 
in Banbury No. l. Following the initia1 blendin9 in the Banbury mixers, 
var~ous raw rubbers are conveyed to the mills for further blending to 
ul timately produce the rubbers actually needed for tire fabrication. 

The Vacu-Blast machine is located in the northwest corner of the main­
tenance shop, is fully enclosed, and utilized glass "beads" as an abras ·ive 
in cleaning tire molds . The "beads" are made from glass plate which has 
been crushed and sterlized. The operation is sporadics but is performed 
several hours per week. Operator exposure is minimal, but some dust escapes 
from the enclosure and settles out on the maintenance room equipment. 

B. Study Progress and Design 

On November 2, .1973, an initial walk-through survey of the facility was 
conducted by NIOSH representative, Mr. Harry L. Markel, Jr . , v-1ho was accom­
pan ied by representatives of both management and the United Rubber Workers 
of America: Local #9 15 . 

Work practices were observed and the local exhaust ventilation system 
was evaluated by making random checks with air flow indicators (smoke tubes) 
and an ALNOR JR. velometer. Seven {7) employees, known to have previously 
registered complaints relating to medical or environmental situations, were 
briefly interviewed during the course of the walk-through survey. None voiced 
complaints at that time. 
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Based on observations made and impressions obtai ned during the i nitial 
survey, it was concluded that further env ironmenta l evaluat ion( s) would be 
desirab le in both the mil l room and maintenance shop . When mak i ng the de­
cision on which chem icals would be evaluated, consideration was gi ven to: 
(a) med ical information/data obtained from employees~ (b) nature of opera­
tion; (c) process changes; and (d) frequency/duration of exposure . 

In addition, the original requester of the Heal th Hazard Eva l uation 
asked that a medical eva luation be made of dermati tis cases all eged ly 
occurr i ng in the mill room from chemicals used in compou nd ing various 
rubber formulations . The above ment ioned env ironmental/medical evaluation 
was performed June 17 - 20 , 1974. 

C. Evaluat ion Methods 

1. Zinc oxide fume, Manganese and Copper fume 

Work area air samples were collected by using MSA ba ttery -operated 
vacuum pumps ~ ith AAWP cellul ose membrane filte rs at a sampling rate of 
1.7 li ters per minute for periods of orie (1) to six (6) hours, Samp l es 
(personal breathing-zone and area) were analyzed , by atomi c absorption 
spectroscopy, for both total and respirable amou nts of contaminant . 

2. Particulata Matter 

Work area air samp l~s were collected by using MSA battery-operated 
vacuum pumps with tared PJC, 5 Ou filters at a sampling rate of l ~7 t i ters 
per minute for per iods o·I' one (1) t o six (6) hours. Samples {personal 
breath ing zone and area ) were analyzed by the gravi metric weight difference 
method . 

D. Evaluation Criteria 

1. Environmental Standards 

(a) Air contaminants - Current and availabl e information) relat ing 
human toxicity \'1ith exp-osure to substances and conditions) has been re­
viewed for compounds applicable to th i s surv~y . On the basis of this 
revi ew, the val ues rcc om~ended by t he Amer ican Conference of Governmental 
Industr ial Hygieni sts, Threshold Limit Value Com:n ittee are applied to 
this survey . 

~T 
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8- hou r time-weighted 
Substance average concentration Compara ble 

ACGIH, TLV Committee OSHA standard 
. 
 .~9L_M_3,_)*__ ~g/MU.*_ 

Zinc Oxide fume 5 . 0 5 .0 
11 ** Manganese 5.0"c 5.0"c"** 

Copper fume 0. 2 0 . l 
***Particulate (inert/nuisance dust ) 

(a) total dust 10.0 15.0 
(b) respirable fraction 5.0 5.0 

*mg/M3 - milli grams of substance per cubic meter of air sampled 

''c 11 ** - acceptab1e ceiling value, not to be exceeded at any time 
during an 8-hour shift. 

*** 11 Dust"- as applied to this survey is defined as mill room and 
maintenance shop 11 airborne part iculate matter ", the toxicity 
of which i s unknown at this t ime. Permissible l evels for i nert 
particulate matter are shown here for comparison purposes. 

E. Evaluati on Resu lts and Discussion 

1. Env i ronmen tal 

The results of the 147 air sample analyses (34-Zinc Oxide; 34-Manganese; 
34-Copper; 45-Particulate matter) performed during the June 18-20, 1974, 
en~1ronmental survey are shown in Tables l through 3. As can be seen · from 
the tables, all concentrations of zinc oxide, manganese and copper , as measured 
i n the mi ll room work area(s) were wel~ below recommended level s and/or 
applicable standards. 

· ~ Concentrations of airborne particulate matter measured in the mi ll 
room and maintenance shop, are shown in Tables 1 and 2. These values do 
not, in reality, represent 8-hour time-we ighted concentrations due to the 
fact that process changes, etc., i n some instances necessitated the collection 
of short-term air samples. 

The chemical composition of these dusts cou l d not be spec i fically 
determined since they are highly complex and formulati ons are variable . 
Their tox"icity is not knovm at this time; however, permissible levels and/ 
or applicable standards for nuisance dust might be app lied for comparison 
purposes . After giving due consideration to the concentrations measured 
during the actual sampling periods utilized, proj ected 8-hour ti me -wei ghted 
average concentrations might \·1e1l be cons"iclered "excessive". 

Although the Health Hazard Eva l uation request, as initially receiv ed , 
made menti on of: (a) carbon black dust in the mill room, and, (b) fiberglas 
dust in the ma i ntenance shop, no ~ecif·ic_ evaluation was made for the reasons 
listed below. 
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On inha lation, carton pa rticles may be retained in the l ungs without 
si gnificant ef~ccts. Ca rbon black, because of its part icle size--rlverag­
i ng 25-35 millimicrons--can cause obstruct ion of cutaneous pores resul ting 
in a dermatitis of short durat ion. Carbon black contact is, however, minimdl 
at this faci l ity . TTTs- ni"etered"directly into the 13anbu ry mixcr(s), and 
contact is not requi r ed unl ess a malfunction of th~ automatic conveyor \ 
necessitates manual loading. I 

I 
Dust escaping from the Vacu-£3"1ast machine is no t of t he "fiberg l as" i 

variety, but rather a gl ass dust which does not conta in free s ili ca and 
which, therefore, cannot produce silicosis . Glass pov1der _cal'.2_ cause a 
mechanical dermatit is. especially if trapped between the skin surface l 

and clothing, e.g., cuff and collar areas. I 
I2. 	 Medical 

A total of thirty (30) mill room employees, represent i ng all three (3) 
shifts, were interviewed on June 17-20, 1974, "ir1 a nondirect.ed n;anner by 
James B. Lucas, M.D. ~ the NIOSH physician. Employees responding posit i vely 
to subsequent direct questioning, or initially volunteering cutaneous or 
other relevant comp l ai nts, were then interviewed more fully and examined 
in private . · 

No current cases of dermat i ti s were encountered . Seven (7) indi vidu&ls 
currently employed in the mill room gave histories of dermatit i s. Br iefl y, 
these episodes may be characterized as follows: 

a. 	 History. of a transient rash when first employed. No problem for 
severa1 years. 

b . 	 Dermatitis attributed to hancl1ing "ra\•t green rubber" app;oxfoiately 
two years prior to th·i s survey. This use of th i s type of rubber \
was discontinued shortly thereafter. I

e. 	 Rash occurring approxi mate ly one year ago and which may possibly 
be att ributed to 2-morpholinothiobenzothiazole (Code #33-606). No 
problem has been reported since that time. 

f. 	 Multiple bouts of dermatitis (over a rive year period), with the 
l ast subsid i ng four months ago. Patch test was performed by i' l<ica1 
derm<:1tologist (8 tests ) • ..;it.h C11l nec.,:i.t i ve results. This der::·~\:i::;::. 
had invnlvt:d thr: entire br)(ly ~1.Her bcr'innhq en the <:n:~·-' ,: vl '..' "','.., 
No lesions 11'len:; in cvid2 r~ce i)n exuminJtion . 

 

http:nondirect.ed
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g. 	 Two pr~vious bouts of dermatit i s involving the groin and legs. 
On examination, the skin was dry, but without ev idence of current 
dermatitis. 

Both of the l atter two indivi duals were patch tested at their reauest 
in an attempt to clarify the nature of the previous dermat iti s and its possible 
occupational origin. One percent concentrations of .2-morpholinothiobenzothia­
zole (Code #33-606) , alkylphenol disulfide (Code #33-845), resorcinol mixture 
(Code #34-840 ), sodium silicoaluminate (Code #31-890), and hexamethylenete­
tramine (Code #33 -838) in petrolatum were applied under Al -test patches 
along with a plain petrolatum control patch and read at 48 hours. All tests 
in both men \vere completely negative~ indicating the absence of contact 
allergy to the substances tested. 

Of the three (3) previous mill room employees who were also interviewed 
and examined , one gave a hi story of dermat i tis compatible with occupational 
al lergic contact dermatitis . He was patch tested by a local dermatologist 
and found to be allergic. His transfer was not pr~npted by the dermatitis, 
which cleared, under treatment, while he was st i ll employed in the mill room . 
He has had no further problem since that time, and is now no longer exposed. 
The tv10 (2) other previous mill room ~mployees \vere determined to have had 
non-occupationally related types of dermatitis. One ind ividua l v:ho rc:riod­
ically operates t he Vacu-Blast machine was i ntervi ewed and found to be totally 
asymptomatic. 

· ~ the course of interviewing/examining the thirty (30) employees, no 
cases of current dermatitis were f ound, and relativel y few symptoms or com­
plai nts were elic i ted. 

F. 	 Conclusions 

Based on the combined environmental/medica l findings, is concluded that 
at the time of the study, no evidence was found to suggest that the substances 
utilized in the mill r oom or maintenance shop areas were producing toxic effects 
among t he exposed work force. It should be noted, however, that several in­
dividual s have experienced dermatitis which is historically compat i ble with I 
contact dermatitis of occupat ional or i gin , and that several substances are 
cu rrently utilized which are knO\\ln cutaneous sensitizers. Thus, the poss ·ibility 
t hat future cases of allergic contact dermatitis may occur i s very real and 
the current situation should not give rise to comp lacency . 

V. RECOMMENDATIONS 

1 . Carel ess handling of chemicals was consistently observed i n the 
mill room. A considerable amount of dust was being generated v1hile weighing/ 
mi xing bul k chemicals (zinc oxide, etc. ) and depositing them on conveyors 
l eading to the Banbury(s). Care should be taken to prevent excessive amounts 
of fugitive dust created from we i ghing/mi xing operat i ons . In addition, and 
where possible, "dumping" should occur as close to the face of the Banbury 
as poss i ble, thus all owing maximum collection eff ici ency from existing ex­
haust ventilation . 
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2. Ventilation in the "hole" area beneath 111 and 11 2 Banbury(s) \'-las 
deemed to he i nadeauate . The volume of fresh air currently being supplied 
shoul d be increased. 

3. Where poss ibl e, the use of compressed air for cleaning purposes in 
both the mil l room and ma intenance shop should be mini mized . Where suc h 
practice is deemed absoluteJ..y_ necessary for cleaning bags, equipment, etc ., 
it should be performed by persons wear i ng approved dust respirators, and in 
a manner so as to expose a minimal number of employees . 

4. In order to in~ure the proper operation of the Vacu-Bl ast machi ne , 
as currently located in the maintenance shop, filters should be changed at 
appropriate intervals and ma inta i ned in a clean condition at all times . 

5. Based on the existence of high concentrations of dust , whose 
toxicity has not been characterized, in both the mill room and mai nte nance 
shop, it is further recommended that: 

a. 	 Approved dust respirators be worn by employees performing duties 
in those related areas in the interim un ti l it can be demonstrated 
that such excessive exposures are permantly eliminated via the 
implementation of eithe r the Yecommended procedures outlined above 
or other appropriate engineering and/or adminis trative cont ro ls. 

b. 	 Annual chest X- ray and pu lmonary functfon examinations be pe r­
formed on those same employees . 

c. 	 Management conduct, at reasonable i nterval s, a program of self ­
evaluation, whereby a determination is made of ai r quali t y/l eve ls 
of employee exposure in the appl icable work areas . (Note - the 
results of these evaluat i ons may, in turn, determine the need 
for, and degree of engineering controls, respirator usage, medical 
examinations, etc.). 
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Table 1 
Concentrations of Particu late Matter 


Dunlop Tire and Rubber Company Mill Room 

Huntsv i lle , Alabama 


June 18-20) 1974 


Locati:9nfJob _.__ 

Samp l e 
Date 

_Ll_2Zi)_ 
Lab 
No. 

Samp l ·i ng. 
Period 

( mi nute_~_) 
*Type of 
Sampl!;_ 

**Concentration 
(mg / M3 )

Particul ate Matte

#1 Banbury {Ope r . ) 
" ( Oper. ) 
"(S.\~est of Mi xe r) 
11 (Sca l(~ S ) 
11 (weigh Station ) 

6- 18P 
6-lBP 
6-18P · 
6-18P 
6-1 8P 

78263 
78304 
78280 
78274 
78284 

124 
124 
126 
117 . 
98 

p 
P(R) 
GA 
Gr\ 
GA 

26. 1 
17. 6 
13.4 
14.2 
20.0 

#1 Banbu ry (Oper. ) 
u ( Oper.) 
11 (Comp .) 
11 (Comp. ) 
11 (S.\.lest of Mixer ) 
11 (l eve l above ) 
11 (level belovi) 

#3 Banbury (Oper.) 
11 (Face of Mixer) 

11 811 Mill 
Machine Cleaner 
Auto.Clean.Mach .Oper . 
Fork Lift Operator 
Uti 1i ty Man 

6-1 9A 
6- 19A. 
6-1 9A 
6-19A 
6-19A 
6- 19A 
6-19A 
6-1 9A 
6-19A 
6-1 9A 
6-1 9.L\ 
6-19A 
6-19A 
6-1 9A 

78265 
78298 
78285 
78294 
78281 
78279 
78277 
78300 
78267 
78271 
78276 
78286 
78292 
78307 

i 34 
134 

60 
60 

361 
330 
153 
145 . 
324 
346 
144 
197 
139 
159 

p 
P(R) 
p 
P(R) 
GA 
GA 
GA 
P( R) 
GA 
GA 
p 
p 
P( R) 
P( R) 

14.6 
10.6 
32.2 
21.3 
7.7 

10.5 
9.5 

10.3 
12 . 3 
11. 3 
16.2 
9 .2 

12.0 
10.6 

#1 Banbury (Op er. ) 
11 (Op er. ) 
11 (Comp.) 
11 (Comp .) 
11 (S.Hest of Mixer) 

#2 Banbury (O per .) 
#3 Banbury (Oper .) 

" (O per. ) 
Machine Cleaner 
Utility Man 
Ut i1 ity Man 
"A11 Mi ll (Oper. ) 
"B" Mi ll (O per .) 

6-19P 
6-19P 
6-19P 
6-19P 
6-19P 
6-19P 
6·­19P 
6-l9P 
6-19P 
6-19P 
6-1 9P 
6-19P 
6-19P 

78269 
78305 
78282 
78293 
78290 
78295 
78270 
78308 
78278 
78283 
78289 
78299 
78297 

127 
127 
121 
121 
124 
140 
132 
132 
118 
125 
133 
136 
130 

p 
P(R) 
p 
P(R) 
GA 
P(R) 
p 
P( R) 
p 
p 
p 
P(R)
P(R) 

14 . 0 
ll. 5 
19.6 
14. 5 
14.9 
13.2 
8.3 
5 . 1 

13.5 
18.6 
15 .9 
7.8 
6.2 

#1 Banbury (Oper.) 
11 (Oper . ) 
11 (Comp. ) 
11 (Comp. ) 
11 (Rel-ief) 
11 (Scales) 

Banbury Trucker 

. 6-20A 
6-201\ 
6- 20A 
6-20A 
6-20/\ 
6-20A 
6-20A 

78262 
78296 
78275 
78301 
78264 
78288 
78291 

149 
149 
171 
171 
140 
182 
151 

p 
P(R) 
p 
P(R) 
p 
GA 
p 

15. 7 
·14.8 
14.6 
12 .8 
15 .o 
10 .2 
11. 2 

American Conference of Governmenta l Industrial Hygi eni sts,-------- - (Total) 
Thn:~sho1d Limit Value Comrnittee 9 f< ecommendatfon (Respirable frdct. ) 

10.0 
5.0 

*P - Persona l/Total Dust; P(R) - Personal/Respirable Dust 
GA - Genera l Area/Tota l Dust 
**mg/MJ - milligrams of substance per cubic meter of air sampled 

r 



Table 2 

Concentrations of Particulate Matter 


Dunlop Tire and Rubber Company Maintenance Shop 

Huntsvillej Alabama 
June 18-20, 1974 

Sample Sampling *Type of **Concentratibr
Date Lab Period Sample {mg/M3 

Location(~~~-~ il_974) No. (minutes) Particulate Matt --- ­ --r-­

p Mold Changer 6-19P . 78268 70 2.8 . 5 
Mold Changer 6-19P 78306 70 P(R) 20.3 
Southv:est of 
Vacu~Blast 6--19P 78273 69 GA 20 . 2 

p Mold Changer 6-20!\ 78287 160 15. 1 
South•r:est of 

Vacu-Blast 6-20,1\ 78266 160 GA 9.8 
II 6-20A 78302 160 GA(R) 8.5 

American Conference of Governmental Industrial Hygienists--------------(Total)lO.O 
Threshold Limit Value Committee, Recommendation (Respirable Fract. ) 5 .0 

* P - Personal/Total Dust; P(R) - Personal/Resp irable Dust 
GA - General Area/Total Oust; GA(R) - General Area/Respirable Dust 

*·*mg 'M3 - milligrams of substance per cubic meter of ai r sampl ed 

 

l 

I! . 
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Tai.lie 3 
toncentrations of Zi nc Oxide , Manga nese and Copper 


Dunlop Ti r e and Rubber Company Mill Room 

Huntsvill e , Alabama 


June 18- 20, 197 4 


Sample Sampli ng · *Type of **Concentration (mg/M3) 
Date Lab Period Sample zi nc--o-xrae-Mang ar1ese----copper

Loc?tion/Job (1974) No . (minutes) (ZnO) (Mn) (Cu_1. ---
#1 Banbury(Scales) 6-18P 78274 117 GA l. 10 II 0.002 0.003(weigh station) 6-18P 78284 98 GA 1.69 0.002 0 .00:3 

Ill Banbury(Oper.) 6-19A 7'8265 ·134. p 0.10 II 0.0()1 0.002 (Oper.) 6- 19A 78298 134 P( R) 0.05 II 0.001 0.00~ (Comp.) 6-19A 78285 60 p 0.25 
II 0.003 0.005(Comp.) 6-19A 78294 60 P(R) O.B 0.003 0.00511 (S.~·Jest of mixer) 6-19A 78'281 361 GA 0.03 0.001 0.002 "(level above ) 6- -!9A 78279 330 GA 0.04 0.001 0.002 11 {ievel be l O\.'/) 6-19A 78277 153 GA 0.02 0.001 0.00 ?.#3 Banbury (Oper. ) 6-19A 78300 145 P(R) 0.01 0.00·1 o.ooj"(face of mixer) 6-19A 78267 324 GA

11 8 11 0 .01 0.001 : 0.002Mill 6-19A 78271 346 GA 0.01 0. 001 0. 004Machine Cleaner 6-19A 78276 144 p 0 .12 0.001 0 .00 2AutoCleanMach.Oper. 6-19A 78286 ·p 197 0 .10 0.001 o.oozFork Lift Operator 6-l9A 78292 139 P(R) 0.02 0. 001 0.002 Utn ity Man 6-19A 78307 159 P(R) 0. 12 0.001 0.002 
#1 Banbury ( Oµer.) 6-19P 78269 127 p 

II 0.16 0.001 0.002 (Oper.) 6-19P 78305 127 P(R) 
II 0.04 0.001 0.002 (Comp.) 6-19P 78282 121 p 
It 1.07 0.001 0.002(Comp. ) 6-19P 78293 121 P(R) 0 .67 0.001 0.002 11 (S.West of mixer ) 6-l9P 78290 124 Gl\ 0 .18 0.001 O.Oal #2 Banbury (Oper.) 6- BP 78295 140 P(R) 0.02 0.001 0 . 00~#3 Banbury (Oper . ) 6-19P 78270 132 p 
II 0.04 0 . 001 0.002 (Oper.) 6-19P 78308 132 P(R) 0.01 0.001 0.00 2· Machine Cleaner 6- 19P 78278 118 p 0.02 0.002 0.003Utility Man 6-19P 78283 125 p l.29 0.001 0.002Utility Man 6-19P 78289 133 p 0.57 0.001 0.002 Mezanine 6-l9P 78261 60 GA 0. 87 11 1\ 11 0.001 0.002 Mill (Oper . ) 6-l9P 78299 136 P(R)11 811 0.01 0. 001 0.002 Mill (Oper.) 6-19P 78297 130 P(R) 0 .03 0.001 0.002 

#1 Banbury (Comp. ) 6-20A 78275 171 p 
II 0. 16 0.001 o.ooe(Scales) 6-20A 78288 182 GA 0.07 0.001 0.002 #3 Banbury (Stack) 6-20A 78303 115 P(R) 0.02 0.002 o:oo~Banbury Trucker 6-20A 78291 151 p 0.04 0. 00'! 0.002 

American Conference of Governmental Industrial Hygienists--- - - 5.0 5.0(c)*** 0.2 
Threshold Limit Value Committee, Recommendation 

* P - Personal/Total Dust; P(R) - Persona1/Respirable Dust 
GA - General Area/Total Dust 

** - mg/M3 - milligrams of subst ance per cubic meter of air sampl ed 

•


'l:·k* - ceiling value, not to be exceeded at any time dur i ng an 8-hour shift 
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