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Teltl• i. Airborne hrtieulate Concentrationa 
within ... pir•ble Pnctlon 

... lttr .. ildlps 

Day ahift 

Swing shift 

Oper•ti~ 

V.ldar 

IVHper 

Cran• operator 
" n 

.. " 
Jorklift Op•rator 

Tap~r helper 

lltull driller 

Crane chaser 

Crane operator 

.. " 
P•rro-ei11con furnace 

charger 

l'urnac• charg•r - 2nd 
help•r 

Tap.,_r 

Skull drll ler 

Malt~ - let helper 

Crane operator 

" .. 
Tapper 

Craveyard abift llcull driller 

rerro-ailicao furnac• 
charger 

Cr•n• cbaaer 

1 .. plrabl• .... 
Concentr!t1oa . ,. 

11.4 

14.2 

3.5 

i.s. 
3.3 

S.7 
s.s 
4.3 
4.8 

3.9 

1.4 

7.7 

6.8 

1.6 

0.8 

5.6 

1.1 

6.2 

S.8 
6.5 

0.9 

0.2 

5.7 
7.1 
1.8 

2.0 

1.6 

1.8 

2.8 

2.2 

2.4 

2.0 

0.7 

3.8 

3.4 

o.a 
o.4 
2.8 

0.6 

3.1 

2.9 

3.3 

0.4 

0.1 

•ucit.1 
Concntratf.on _,_, . 

0.25 

0.36 

co.01 

<0.01 

<0.01 

<C.Ol 

<0.01 

<0.01 

<0.01 

0.11 

0.10 

0.19 

<0.01 

<0.01 

0.20 

<0.01 

0.08 

<0.01 

<0.01 

<0.01 

<0.01 

9!brnhold Hait value, baaed oa an •isht•hour daily npoain 11 •11ligr• per 
cubic .. t•r of •ir. 



Wimt lhift 

lving 

Cravey a rd 

• 

Airborne ParticulAlte Concentrationa 
within ~ptrable Fraction 

C!;:u!hn luUd tng 

lespirable Maea lxposun 
Op•r•tion Concentration Inda 

/m3 

Cruaher operator 6.2 10 

Cruah1tr operator 2.4 3.9 

Cruaher operator 2.3 3.7 



Table 2. Rickel Urine Cot-lcentration• 

.Job Title Sickel Uriu* 
per Liter 

Bormau Don,. lvHper 60 

I.any Powl Welder 360 

Vft'llon O.urch Crane operator 70 

Karl X.ele Crane operator 40 

lloe l tare en Crane o~rator and tapper :so 
Hark 08mond Skull driller 70 

Miles Pelb Tapper helper 10 

Jay Childrua Purnac• operator 20 

hte Bytrek lkull drillu 10 

Jesse Trandu Smelter 40 

Charles Swabee Sm.lter helper 140 

Floyd Carr Mixer operator 40 

Clinton Osborne Crane operator 60 

Don Anderaon Slag handler 10 

!ten Robos Crane operator 10 

Harry Baker Crane operator 30 

lichard ~~er Melt furnace helper 30 

.JllM Tav.mu~r Crane chaaer (inauf ficiant ump le) 

o. w. Kobbe Tappe~ 20 

llotm11 l Johneon Craneman 60 

William Graban l'umace eharger < 10 

Moree Henderson 8kUll drill9r < 10 

C, D. M.eka Cranemau 40 

*Normal urinary excretionl: 7.6 - 11 µg nickel per liter. 



Table 3 • llNt Streaa Ev• luation 

I E -.Xf.atma Temperature (°r) Movement nquf.red maxiunm llcpoaure 
Jecst• Pa lulb Wet lalb 9lobe Peet/Hin. B'lU/b£, B'l'U&r. B,S,I,* ftt.eCBr•) 

f9rrct-eiltcoa ful'llllce 
J.o&d:tng area 100 68 130 43 2121 1540 138 0,4 
'fappiaa -- 100 " 122 1750 3336 2400 140 0,3 

....on tw gruulator 
pltltfora. 3rd fl.on 94 " 99 45 603 1570 38 8,0 

.. ff.atag fanace 82 60 122 60 1659 1840 91 '·' \, -._t Str ... lana 

-- ---- - ------------ ------·-··· ·-- --- ·-·-- --

----------------
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?hysiological and rlygienic llaplications of 8-hr.·Exposures 
· t.o Various Heat Stresses 

i~o themal strain 

~ild to lllOderat.e heat st.rain. Where a job involves higher ir.tellectual 

functions, dexterity, or alertness, subtle to substantial decrc.~e~ts in 

perforn:alf~e~, .. be expec'te"c:; Ir\° perforn:arice of· heiavy physical •orii., little 

decrement expected unless ability of individuals to perfor~ such ~~rK under 

no thermal stress is naarginal. 

Severe heat strain, involvinq a threat to health unless men are ~hysically 

fit. Break-in period required for 111en not previously accl ir:ai~i.z.;c-. .:.o:::e 

decteir.ent. in per!ol:"l!lance of j)hysical work is to be expected. :·!edical 

selection of personnel desirar,le because these conditions ar~ unsuiLahl~ for 

those with cardiovascular or respiratory impairment or with chronic der~a-

tiLis. These working conditions are also unsuitable for activities requiring 

su!t.ained.~ental effort. - r,.; 

Very severe heat strain. Dnly a s~all percentage of the population may be 

expe~tcd to qualify !or this work. Personnel should be selected (a) by 
. -

:r.edical -examination, and (b) by trial on the job (after accli111atization). 

5?ecia1 ~~asures are needed to assure adequate water and salt intake. 

;...,elioration of working conditions .by any_ t'easible !'leans is highly desirable, 

any may be expected to decrease the health hazard while increasin~ ef:iciency 

on the: job. Slight. "indisposition" which in most jobs would be insufficient 

to affect pcrfon:iance 111ay render workers un!it !or this ·exposure. 

1:le maxi:au~ strain tolerated daily by fit, acclimatized young men. 

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


