
REPORT ON A N  INDUSTRIAL HYGIENE SURVEY  
OS* EASTERN AIRLINES HANGAR, MIAMI, FLORIDA

A su rv ey  of w ork ing cond it ions and p e rso n n e l in  a la rg e  hangar o f

a c o m m e rc ia l a ir  tran sp o r ta tion  s e r v ic e , lo ca ted  in M iam i, F lo r id a , w as 

c a r r ie d  out to d e te rm in e  w hether h aza rd s o r  p o ten tia l h azard s to hea lth 

e x is ted  in  re la t io n  to the u se  o f  av ia tion  g a so lin e th a t con ta in s up to 4 .5  m l. 

o f te tra e th y l lea d  p er  A m er ica n  ga llon  and in  con n ection  w ith  the op era tion s 

con cern ed  w ith the m a in ten an ce, fu e lin g , rep a ir in g  and overh au lin g  o f a ir c r a f t  

en g in es and fu e l tan k s.

two m a jo r  groups w hich w ere  c la s s i f ie d  in  the fo llow in g  m anner:

I. E xposed  Group (121)

A . M otor Shop

The m ech a n ics  engaged in  overh au lin g  a ir c r a f t  en g ines c a r r y  on th e ir 

a c t iv i t ie s  a t a l l  t im e s  in s id e  la r g e , c lea n  ad equ ate ly  ven tila ted  and w e ll 

l igh ted  sh o p s, w ith the excep tion  o f th o se  o f  th e eng ine tes t in g  group , who 

m ay be req u ired  to w ork  ou ts id e  th e hangar fo r  sh o rt p e r io d s in  tes t in g 

^  e n g in e s . The m a jo r  w ork in s id e  th e hangar c o n s is ts  o f  d isa ssem b lin g  en -

D esc r ip t io n  o f Sub jects and O ccupations

The su b jec ts  o f th is  su rv ey  num bered  199 w orkm en and co m p r ised

g in e s , rem ov ing  cow lin g  a c c e s s o r ie s  and tub ing , c lean in g  eng ine p a r ts , 

m ak ing n e c e s s a r y  r e p a ir s , r ea ssem b lin g  eng in e p a r ts and a c c e s s o r ie s .

and in s ta ll in g  the en g ine on te s t  s ta n d s. N9607

The in d iv id u a ls o f th is  group m ay  co m e in  con tac t with  r es id u es  o f

o i l  and g a so lin e  on en g ine p a r ts , a s  w e ll a s  w ith sm a ll  am ounts o f eng ine
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The te s t  group h ave add itiona l exp osu re  to  d u st from  th e  p r o p e lle r  b la s t , 

and to  v a r ia b le  con cen tra t ion s o f fu m es fro m  th e com bu stion  o f g a so lin e 

and o i l .

B . M ain tenance D epartm ent

1. Engine S e r v ice  M echan ics

2 . L ine C rew

3. A ir c r a f t  M ain tenance C rew

4 . T ruck  D r iv e r s

With th e excep tion  o f the tru ck  d r iv e r s , who w ork  in s id e  and ou tsid e 

under a l l  o f th e w eather  cond it ions o f the M iam i a re a , and a re  ex p o sed  to 

g a so lin e  and i t s  p roducts o f com b u stion  when d r iv ing  trucks fro m  the 

hangar to  the runw ays to  d e l iv e r  fu e l and o i l  to  a ir p la n es , th ese  groups 

w ork in s id e  and ou tsid e  and a r e  exp osed  to shop d irt , g r e a s e , o i l  and 

g a so lin e , and to the vap ors o f g a so lin e , o i l ,  pa in t so lv en ts  and so lv en t 

c le a n e r s . T hey a re  req u ired  to m ake n e c e s s a r y  r e p a ir s , r ep la cem en ts 

o f p a r ts , and ad justm en ts on en g in es , to change en gin es , i f  n e c e s s a r y , 

and to te s t  en g in es .

The l in e s  and m a in tenance c rew s a r e  a lso  su b jec ted  to n o ise  and 

v ib ra tion  in  tes t in g  en g in es , and th ey  a re  c a l le d  upon freq u en tly  to m ake 

m in or  r ep a ir s  to fu e l l in e s  and tanks and to  r e s e a l b reak s in  th e lin ing  o f 

fu e l tan k s. In ca r ry in g  out th is  la t te r  job , the tank p la tes  a re  rem oved , 

and a fte r  ven tila tin g  the tank fo r  ten  m in u tes by  mean s o f an a ir  b low er , 

g a so lin e  r es id u es  a r e  m opped up fro m  th e bottom  o f the tank, and the 

r ep a ir  and sea lin g  o f the lin in g  a r e  co m p le ted . The sea lin g  op era tion 

r eq u ir es  the u se  o f so lv en ts  such  a s  m eth y l e th y l ke to n e, m eth y l a ce ta te ,
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m eth y len e  ch lo r id e  and v a r s o l ,  a s  w e ll a s  "Stabond, ” a  sea lin g  com pound.

It i s  u su a lly  n e c e s s a r y  lo r  a  w orkm en to  s ta y  in  the tank fo r  p e r io d s 

rang ing fro m  10 to  30 m in u tes a t  a  t im e , and se v e r al  such  e n t r ie s  m ay be 

m ad e during th e c o u r se  o f  th e day* s  w ork .

C . P la n e  O verhau l Shops

R ep a ir  o f Wing Tanks

M em bers o f a  group o f fo u r  m ech a n ics  a r e  ro ta ted  in th is  w ork , each 

w ork ing one w eek  in  e v e r y  m on th . Tank e n t ir e s  fo r  each  w orkm an u su a lly 

range fro m  1 to  3 p e r  8 -h ou r  w ork ing day and to ta l about 30 en tr ie s  p e r 

m onth.

The p roced u re  fo r  th is  job  m ay  be d esc r ib ed  b r ie f ly a s  fo l lo w s :

The m anho le s t r e s s  p la tes a re  rem o v ed  fro m  th e w in gs, and the tanks a re 

a ir ed  fo r  12 to 14 h ou rs by  m ean s o f an a i r  h o se  and fan . A fte r  th is  in te rv a l  

a fo rem an  en te r s  the tank  to m op  up res id u a l g a so lin e  and check  fo r  r e p a ir s .

M ech an ics then  c lea n  th e lin in g  su r fa c es  at the s i te  o f dam age w ith so lv en ts
• } •

and app ly  app rop r ia te  sea lin g  com pou nds. Continuous a ir  flow  fro m  a  

b lo w er  and fan i s  m a in ta ined  w h ile the m en  a re  w orking in  the tank . A  

p o s i t iv e -p r e s su r e  type o f h o se  m a sk  i s  ava ilab le  for  u se  in  any unusual 

situ a t ion  o r  em erg en cy . It is  not u sed  ro u tin e ly  b eca u se  vap ors a re  not 

p r e se n t o rd in a r ily  a f te r  th e tank h as b een  d ra ined  and a ired .

In add ition  to  the opportun ity  fo r  ex p o su re  to vap ors from  g a so lin e , 

so lv en ts  and s e a le r s ,  th e r e  e x is ts  a lso  the p o ss ib il i t y  of cu taneous and 

r e sp ir a to r y  ex p o su re  to  d u st arising; fro m  the pow dery  d ep o s its  on the 

s id e s  and bottom  o f the tank . T h is sed im en t i s  p a r tia l ly  rem oved  by 

w ip ing th e su r fa ces  w ith  a  dam p c lo th , but b e c a u se  o f  th e p ro jec t in g  s t r u ts ,

U i) u-oK E
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th e se  su r fa c es  a re  d if f icu lt  to  c lea n  thorou gh ly  in th is  m an ner.

T h ese  w orkm en w ere  p laced  in  a  ’’S p ec ia l ly  E xposed  Group” in  the tab u la ­

t ion  o f  the data« in  o r d e r  to  d e te rm in e  m o re  r ea d ily  w hether  g r e a te r  opportun ity 

fo r  exp osu re  to lead  e x is ted  under th e se  co n d it io n s.

II. C ontro l Group (78)

A . P la n e  O verhaul D epartm en t

1. Sheet M etal W orkers

2 . A ir c ra f t  A c c e s s o r y  M ech an ics

3. W elders

4 . d ig g e r s

T h ese m en  work in s id e  and o u ts id e  under a l l  w eather conditions« and a re 

exp osed  to  d u st in  the a tm o sp h ere  and to vap o rs from  paint« pa in t so lv en ts  and 

c lean in g  f lu id s . T hey a r e  req u ired  to  m anu factu re new  p a r ts , m a in ta in  and 

rep a ir  s tru c tu ra l p a r ts , h ea tin g  and ven tila tin g  s ys te m s , and to  in s ta l l  w in g s, 

co n tro ls  and rudder p ed a ls .

B . M otor Shop

1. E le c t r ic ia n s

2 . M achine Shop M echan ics

Both of th ese  groups w ork  in s id e  a t a l l  t im e s  in  w ell l igh ted  and w e ll 

ventila ted sh o p s.

The e le c t r ic ia n s  a r e  req u ired  to  r em o v e , r ep a ir  and in s ta l l  e le c t r ic a l 

ap p lian ces on th e  eng ine m ount a sse m b ly . T hey a r e  su b jec t to  e le c t r ic  shock 

in  ca r ry in g  out tes t in g  p r o ced u res .

The shop m ech a n ics  a r e  ex p o sed  to  d u st and d ir t . T hey a r e  req u ired  to 

op era te  punch p r e s s e s , la th es and o th er  m ach in e  to ols  in  th e m anu factu re and 

rep a ir  o f m e ta l par ts and equ ipm en t. „ . . . . . .



METHOD OF SURVEY

The data o f a co m p reh en siv e  c l in ic a l study o f each  w orkm an w ere 

reco rd ed  on fo rm s d e ta iled  in F ig u r es  1» 2 and 3.

T he h is to r y  {F igu re 1) inc lu ded  the u su a l m ed ica l in form ation* a s  w e ll as 

a  d e ta iled  occu pation a l h is to r y , sp e c ia l em p h a sis  being  p laced  on the d e te r ­

m in ation  of the nature and d eg ree  o f exp osu re  to  lead  in  any m an ner, and the 

t im e  at w h ich  such ex p o su re  had o ccu r red .

The p h y s ica l exam ination  w as d e ta iled  and d ea lt  w ith a l l  o f th e sy s te m s  o f 

the body (F igu re  2 ). V isu a l t e s t s  w ere  m ade w ith the K eystone in stru m en t.

O ther exam in a tion s inc luded  X -r a y  o f the c h e s t , e lec tr o ca rd io g ra m  and 

com p reh en siv e  lab o ra to ry  in v es t ig a t io n s  (F igu re  3 ), includ ing s e r o lo g ic 

exam ina tion  o£ the b lood* , e ry th ro cy te , leu co cy te  and d if fe ren t ia l b lood coun ts, 

h em og lob in  est im a t io n  {Spencer h em og lob in om eter ), enum era tion  o f the 

ery th ro cy tes  conta in ing b a so p h ilic  g ran u les (s tip p lin g ), and u r in a ly s is .

The lead  conten t o f the sa m p les  o f b lood and u r in e  w as d e te rm in ed . 

E x ten s iv e  ex p e r ien ce  o v e r  a num ber o f y e a rs  h as d emon stra ted  th e r e l ia b i l i t y  

and s ig n if ica n ce  o f the r e su lts  o f a  p roced u re by wh ich  sm a l l  (40 to  200 m i . ) 

o r  "spot" sa m p les  of u r in e  a re  c o l le c te d  in  c h e m ic ally  c lea n  b o tt les  w ith  la tex 

caps and an a lysed  fo r  th e ir  lea d  con ten t. Standards have been  estab lish ed , on 

the b a s is  of th is  e x p e r ie n c e , fo r  d e term in in g  the no rm a l range o f va lu es and 

fo r  c la ss i fy in g  va r iou s groups o f in d iv id u a ls w ith r e sp e c t  to the ex ten t o f th e ir

lead  ab so rp tion . (Th is can be done fo r  the ind iv idua l on ly  on  th e b a s is  o f the
%

a n a ly t ica l in fo rm ation  ob ta inab le from  a  su ff ic ien t num ber o f sa m p les  o f sm a l l 

v o lu m e. )

The s ig n if ica n ce  o f the le v e ls  o f con cen tra tion  o f le a d  in  the b lood has 

C o u r tesy  o f D r . A lb e r t  V. H ardy, D ir ec to r , B u reau  o f L a b o ra to r ies ,
F lo r id a  Stati» Board rvf tln-alfla > K■ ?-ar-rti . Tvlf>'rddr>



a ls o  been  defined  w ith r e fe r e n c e  to  the range of n orm a l v a lu es and o f th o se 

a sso c ia te d  w ith vary ing d e g r e e s  o f ex p o su re  to  le a d, includ ing th o se  which 

rep resen t hazardous ex p o su re . The p r e c is e  poin t o f d if fe ren t ia t io n  b etw een 

the h ig h est con cen tra tion  in  the b lood o f  an ind iv idua l w h ich  is  sa fe  ( i . e . 

unattended by any lik e lih ood  o f h ia d eve lop in g  any  s ig n s  o f lead  in tox ica tion ) 

and the lo w e st  w hich i s  dangerous ( i . e .  a sso c ia te d  w ith  a  low  in c id en ce  o f 

m ild  in tox ica tion ) cannot be f ix ed  w ith  ab so lu te  cer ta in ty , i f  fo r  no o th er  r ea so n  

than th a t th e re  is  an a n a ly t ica l e r r o r  in t r in s ic  in  a l l  m ethods o f a n a ly s is , which 

c r e a te s  a narrow  range ra th er  than a  poin t fo r  the th resh o ld  v a lu e . On the 

b a s is  o f  the a n a ly t ica l m ethods em p loyed  in  th is  L ab ora to ry , th is  range can 

b e s t  be d esc r ib ed  as 0 .0 7 5  m g . to 0 .0 3 5  m g . o f lead p er  100 g ram s of whole 

b lood . S in ce  th is  is  w ell beyond the range of the resu lts  en cou n tered , i t  need 

not be r e fe r r e d  to aga in , excep t a s  a  poin t fo r  r e fe r e n c e . The find ings on 

du p lica te sa m p les  of b lood a re  m o st u se fu l in  con junction  w ith th o se  obta ined 

on sa m p le s  o f u r in e . F rom  th e exam ina tion  o f th e se  com b ined  data on in d i­

v idua ls and groups o f m en , i t  i s  p o ss ib le  to r eco g nize  the o c cu r r e n c e  o f 

occu pation a l lead  ex p o su re  on the par t o f th e ind ividu a l o r  w ith in  the group,  

ana to a p p ra ise  i ts  s ig n if ica n ce  w ithout q u estion .

In the r e la t iv e ly  few  in s ta n ce s  in  w hich a b n o rm a lities  w ere  encoun tered 

in  the su b jec t iv e  and o b jec t iv e  f in d in g s, la b o ra to ry  da ta , e le c tr o c a rd io g ra m s, 

o r  X -r a y  f i lm s  of the c h e s t , th e c l in ic a i  a sp e c ts  of the c a s e  w ere d isc u sse d 

with th e ind iv idu a l w orkm an fo r  the p u rp ose o f  g iv in g  h e lp fu l ad v ice  fo r  the 

sp e c if ic  a ilm en t, a s  w e ll a s  fo r  u t i l iz in g  the in form ation  as par t o f the o v e r ­

a l l  in v es t ig a t io n .

On th e com p le tion  o f a l l  o f th e  ex a m in a t io n s, the data w ere tabu la ted 

and r ev ie w e d . Eac^ c a se  w as stud ied  a s  a  u n it, and the v a r io u s groups w ere
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a re  reco rd ed  in  Table 3.

T ab les 4 and 5 i l lu s t r a te  the range o f con cen tra tion o f lead  in  sa m p les  of 

b lood and u r ine fo r  both the exp osed  and con tro l g roups o f w o rk e rs . S ta t is t ica l 

eva lua tion  d oes not r ev e a l any s ig n if ica n t d if fe rence  betw een  th ese  g rou p s, and 

in d ica tes that th e exp osed  w o rk ers have not absorb ed  am ounts of lead  that have 

approached  o r  exceed ed  the upper l im its  of sa fe ty .

T ab le 6 show s the va lu es fo r  lead  in  the b lood and u r in e of ind iv idu a ls  

without ex p o su re , as w e ll a s  of groups o f m an su b jec ted  to va r iou s edtncerairations 

o f lead  in  th e ir  w ork ihg^environm ent, taken from  re p o r ts  of p rev iou s in v e s t ig a t io n s . 

It d em o n stra tes  the s im i la r i ty  betw een  the exp osu re o f m ech a n ics , m a in ten an ce 

w orkers and rep a irm en  of a co m m e rc ia l a ir l in e  and that of f i l l in g  sta tion  

attendants and au tom otive m ech a n ics . E xam ination  o f th e se  data in  th e ir  en t ire ty 

fa iled  to d is c lo s e  any a n a ly t ica l ev id en ce  o f h y g ien ica lly  s ig n if ica n t lead 

ab sorp tion  o f any re levan t c l in ic a l  ev id en ce  o f su ch  ab so rp tion .

30

*

05
O

aam m a vy

T h is com p reh en siv e  in v est ig a t io n  o f  the lik e lih ood  o f hazardous exp osu re 

in  re la t io n  to  th e u se  of av ia tion  g a so lin e  that con ta in s up to 4 . 5 ml. of te tra e th y l 

lead  com pound per A m er ica n  ga llon  to te tra e th y l lead  an d /o r  i ts  degradation 

products on the part o f m ech a n ics  and m a in tenance crew s engaged in  se r v ic in g 

and rep a ir in g  a ir p la n es , a ir c r a f t  fu e l tanks and eng in es c o m p r ises  a su r v ey  o f 

121 te s t  and 78 con tro l w o rk ers , and iai^s to d is c lo se  the o ccu r ren ce  o f s ig n i­

f ica n t exp osu re  to lead . On the b a s is  o f th ese  findings th e re  i s  no in d ica tion
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th a t m a in ten an ce c rew s and a irp lan e m ech a n ics  h ave an opportun ity  fo r  th e  

ab so rp tion  o f s ig n if ica n t am ounts o f lead  e ith e r  through con tact w ith av ia tion 

g a so lin e  o r  from  exp osu re  to  th e sed im en t o r  r e s id ue s  o f av ia tion  fu e l that 

h ave b een  d ep osited  on eng ine p ar ts and on the lin in g  o£ fu e l tanks.

P ro m  The K etter ing  L ab ora to ry  in  th e D epar tm en t o f P rev en t iv e  M ed ic ine 
and In d u str ia l H ealth , C o lleg e  o f M ed ic in e , U n iv e rsity  o f C inc inn ati, C inc innati,  
Ohio '

Su rvey  by:
M ed ica l E xam inations

Howard K. E dw ards, M ,  D .
M ed ica l D epartm ent 
E a ste rn  A ir  L ines  
M iam i, F lo r id a

John L au er , M .D .
L u. . och rad in , hf .L#
K. V . K itzm il le r , M. D.

T ech n ica l A ss is ta n c e 
C lara  Keenan 
Dan D uva ll

A n a ly t ica l Data  
Jacob Cholak

S ta t is t ic a l Study
E s te l le  M ergard

R epor t by:

K. V . K ita m ille r , M .D .

A pproved :

R ober t A . K ehoe, M. D .
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T ab le 1

D istr ib u tion  o f Sub jects A cco rd in g  to Sub jective A bn o rm a lit ies

Sub jective A b n o rm a lit ies Expos e<

■

Group
sp ec ia lly  E xposed 

Group C ontro l Group
N um ber P e r  Cent dum ber P e r  Cent N um ber |P er Cent

109 12 78

W eakness 1 0 .9

D ro w sin ess

Insom n ia  ; 2 1 .8

D istu rb in g  D rea m s j 1 0 .9

H eadache jj 9 8 .3 2 1 6 .7 3 3 .8
. M  , , M,  {j L

Y e r t ig o  jj
1

In d igestion : 4 3 .7 2 1 6 .7 15 1 9 .2

A n orex ia 9 8*3 2 2 .6

M eta llic  T aste  ’

A bdom ina l P a in  ] 1 0 .9 2 2 .6

N ausea |{ 1 0 .9 2 2 .6

V om iting

D ia r rh ea

C onstipation 8 7 .3 •

s

Ö . 7 .7



T able 1 (Continued)

D istr ib u tion  o f Sub jects A cco rd in g  to S u b jective A bn o rm a lit ies

Sub jective A b n o rm a lit ies E xposed  Group
S p ec ia lly  E xposed 

Group . Control Group
Number *er Cent Number P e r  Cent N um ber lper Cent

109 12 78

R ecen t W eight L o ss

M u scle  W eakness

M u scle  T rem or

M u scle  C ram ps 1 0. 9

Pain fu l E x tr em it ie s  j 1 0 .9

N um bness j

T ingling

L o ss  o f S ensa tion 1 1 .3

A bdom inal P a in 1 .8 1 1 .3

C hest P a in 2 1 .8 3 3 .8

D yspnea 2 1 .8

Jo in t P a in s 1 8 . 3 6 7 .7
C o ld s, Sinus* , 
Masai A l le r g y  J 20 18. 3 4 3 3 .4 19 2 4 .4

K ^  0  u if O ij ï§ £



T able 2

D is tr ib u t io n  o f  Sub jects A cco rd in g  to O b jective A b no rm a lit ies

1
'

O b jec tive  A b n o rm a lit ies  j
S p ec ia lly  E xposed 

E xposed  Group j Group Control Group
Num ber .P e r  C ent N um ber p e r  C ent dum ber p e r  C ent

109 12 | 78 l

P a llo r e 1 | 8 .3

A n x iou s E x p ress io n

f

1 0 .9 1 L.......8 *3 ..........

'.Veight L o ss 1 0 . 9 1 1. 3

T em p, E lev .
(Above 9 9 .6 * F . } 5 j 4 .6 4 5. 1

T em p. D ep. 
(B elow  9 7 .4  *F . ) 3 2 .8 2 2 .6

T ach ycard ia  (100) 7 6 .4
;

3 10* 3

B rad ycard ia  (60) 7 6 .4 1 1 .3

G. E . T rac t 1 1 .3

.Lead L ine

E x ten so r  W eakness 1 1.3

S en so ry  D istu rban ce

C ard iac L es io n 1 0 .9 ■  1 1 .3

P u lm on ary  L es io n 1 0 .9

He rn ia t 1 .3

,1 k  pi b  r. .1 „3 --i -i^  P \j \J \$ ^ v



T able 2 (Continued)

D istr ib u t ion  o f Sub jects A cco rd in g  to O b jec tive  A b no rm a lit ies

O b jective A b n o rm a lit ies E xposec Group
S p ec ia lly  E xp osed 

Group C ontro l Group
N um ber  
~ 109 ~

P e r  Cent N um ber
7 2

P e r  Cent N um ber
78

P e r  Cent

Spine .Lesion 1 1 .3

Lym ph A denopathy 9 8 . 3

4 3 .7 1 1 .3
i

V a r ico se  V eins 3 2 .8 3 3 .8

A bnorm al R e f le x es

Skin L es io n 5 2 .3 2 .6
N ose  and T hroat 
F ind in gs iO 9 .2 2 2 .6

R enal C o lic  (Stone) 1 0 .9 :
■ Psychopathic
P e r so n a lity 1

O'•
o !

A n x ie ty  State 2 1 .8

P r o s ta t i t is 2- i . 8

V a r ico ce le 4 3 .7 l 1. 3

H em orrh o id s 2 1 .8 1

t

I S 1. 3
Bell* 3 P a lsy 
(R esidua l) 1 0. 9

■ [ 

1

n '  >•' ''  
w o o d
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Table 3

C om parison  o f the Mean V alues of V ar ious A ttr ibu tes o f the Groups

7^
TE\

o

C lassifica tion .
E xposed Group (109) S p ec ia lly  E xposed Group (12) ; C ontro l Group (78)

P e r  Cent 
of Group

M ean, P . E. , St. D ev. P e r  Cent M ean, P . E . ,  St. D ev. P e r  Cent M ean, P . E . , St. D ev.
o f Group o f Group

A g e................ . 100
3 4 .3 7 2  ± 0 .6 7 4 

" ± 10 .438 AGO
3 2 .6 6 7  ± 1 .3 1 9 

x 6 .7 7 4 100
35 .577  ± 0 .6 4 5 

± 8 .4 4 4
E ry th rocy tes  
106/m rn . 3 o ;0 ! 

. 5 0 9 9 .0 8 2  ± 2 6 .1 7 3 
± 405.128 .100

5 0 7 5 .0 0 0  ± 6 5 .1 2 5 
± 334 .477 100

5 1 8 4 .6 1 4  x 29 .0 9 6 
±3 8 0 .9 7 8

H em oglob in 
^Spencer} 
g . /100  c . c.

100
1 6 ,2 5 5  ± 0 .0 5 6 

* 0 .8 6 5 100
16 .1 2 5  ±0. 098 

± 0 .5 0 5 100
16 .1 8 6  ± 0 .0 5 5 

± 0 .7 2 7

L eu cocy tes 
103/m m . 3 100

6 7 0 1 .8 3 4  ± 129.735 
± 2 0 0 8 .1 5 0 ’ 100

67 0 8 .3 3 4  ± 378 .009 
X  1941.415 100

6 8 8 4 .6 1 0  ±150 .884 
± 1 975 .670

cc
or



Table 4

C oncen tra tion  o f L ead in  U r ine o f  M en E m ployed 
by a C o m m erc ia l A ir l in e

L ead F req u en c ies  o f O ccu r ren ce  o f  Q uan tit ies o f L ead Indicated
Mg. /L . E x p o sed  Group S p ec ia lly  E xp osed  Group C ontro l Group

0 .0 2  -  0. 029 23 4 34

0 .0  3 - 039 2 0 i 1 6

0 .0 4  -  0 .0 4 9 ) 1 1 3

0 .0 5  - e .0 5 9  ! 19 1 9

•0.06 - 0 .0 6 9 }. 1 1 | 6

\
0 .0 7  -  0 .0 7 9  1 3

i
1

2 < 3

0 .0 3  - 0 .0 3 9
1

6 ! i 3

0 .0 9  - 0 .0 9 9 . ..............•'_________j._________ 0..............................
■ ]

0 .1 0 -  3. 109
I

5 i 0 94.

0 .1 1  -  0. 119 T 0 0

0 .1 2  -  0 .1 2 9 0 1 0

0 .1 3 -  0 . 139 o o l

Total 107 x Z
| rK.—

* f

M ean 0 .0 5 2 

P rob ab le  E r ro r  ±  0 .0 0 2 

Standard D ev ia tion  ±  0. 024

i
0 .0 5 5 

±  0 .0 0 6 

j ±  0. 030

n  c- a "*</ . V w

i:  0 .0 0 2 

± 0 .0 2 3

'E 0  0  G o  0  y  b



Tabla 5

C oncen tra tion  o£ Lead in  B lood o f M en E m p loyed  by a C om m erc ia l A ir l in e

L ead jj .F requencies of O ccu r ren ce  o f Q uan tities o f L ead Ind icated
M g. /1 00 g. 
W hole B lood E xposed  Group S p ec ia lly  E xposed  Group C ontro l Group

0 .0 2 0  - 0 .0 2 4 12 0 12

0. 025 - 0 .0 2 9  i________i . ________1 2 3

0 .0 3 0  - C. 034 1 24 2 16
vi

0 .0 3 5  - 0 .0 3 9  1 26 *9J ! i s

0 .0 4 0  -  0 .0 4 4 » 3 ! 15

0 .0 4 5  - 0 .0 4 9

i • ' " 1 
1
! 7

............ " J _1 "----- ------- ------  . r

'
1 i 5

¡Ì
0 .0 5 0  - 0 .0 5 4  I 8 1

ì

8

it
0 .0 5 5  -  0 .0 5 9  I 1 0 j 0

0 .0 6 0  - 0 .0 6 4  S 0 ’ ’ 0 j 1

Total i 109 ! »

Í - 

1 ________ 7 8 .............

M ean

?................... 1 '

I 0 .0 3 6 0. 038 ! 0 .0 3 7

P robab le E rro 1 ±0 .0 0 1
i

± 0 .0 0 1  j ±© .001
¡i

Standard «
D ev ia tion  a ± 0 .0 0 9

Ì

± 0 .0 0 7  1 ± 0 . 0 0 9
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T able 6 V-U-

^  £..» 5L W -
The C oncen tra tion  o f L ead in  the U rine and B lood  o f G roups o f P e rso n s 
W ithout Known E xposure to  Lead and o f O thers Sub jected  to V ar ious 

D eg rees  and T ypes o f A ctu a l and S u sp ected  E xp osu re to Lead

U rine
M g. /L .

B lood
M g. /  100 Cm,

No occu p a tion a l exp osu re 0 .0 1  -  0 .0 8 0 .01  -  0 .0 6

G arage M echan ics 0 .0 4  -  0 .1 0 0 .0 3 9

P a in t M anufacture 0 .0 8  -  0 .1 2 0 .0 4

W hite L ead M anufacture 
(H azardous) 0 .1 4  -  0 .1 8 0 .0 8

L ead  S m elting  (H azardous) 0 . 1 8  -  0 .2 2 0. 15

O ccupationa l E xp osu re R esu lting 
in  C a ses o f L ead P o ison in g 0 . 2 4  -  0 .9 6 0 .1 5  -  0. 30

M ean V alues M ean V a lues

G arage M echan ics ~ 1943 (12) *" 0. 058 0. 043

G arage M ech an ics -  1949 (8) 0 .0 7 2 0. 035

G arage M ech an ics -  1949 (12) 0 .1 0 6 0.051

F i l l in g  S ta tion  A ttendants and 
W areh ousem en -  1949 (52) 0 .0 7 3 0 .041

E ngine M ech an ics, M ain tenance M en, 
O verhau l and R ep a ir  M en - 
C o m m erc ia l A ir l in e

E xp osed  Group (109) 0 .0 5 2 0 .0 3 6

S p ec ia l ly  E xp osed  Group (12) 0 .0 5 5 0 .0 3 7

C ontro l Group (78) 0 .0 4 2 0 .0 3 7

£f 0 0 u A a * è (S


