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Tr.e f i r s t  ' a e e  o f  l e a d  i n t o x i c a t i o n ,  ae  a r e s u l t  of  work v i t h i n  a le a d e d  

, îc  ; r.e a tc r& ge ta n k ,  o c c u r r e d  i n  iy l tè .  At t h a t  t ime ,  th e  s o u rc e  o f  l e a d  va* th o u g h t
.t

?,■ : :.e the  s lu d g e  in  th e  c o t t o n  o f  th e  ta n k  and th i s  a s s u m p t io n  p ro v ed  to  be c o r r e c t ,  

‘■ « re fo re ,  i t  became n e c e s s a r y  t h a t  th e  s lu d g e  be di s p o s e d  o f  by  a  metnod w h ich  would 

. : i  h a r a f - 1  e f fe c t . - ,  b o th  from  a k in  c o n ta c t  o r  in h a l a t i o n  o f  i t *  vapor*  a f t e r  rem ova l  

'¡•ta the ta n k .  The immediate,. « e l u t i o n  was th e  b u r i al  m ethod o f  d i s p o s a l .

Th is p ro c e d u re  r e q u i r e d  the  n e c e s s a r y  s p a c e , t ne d igg in g  o f  p i t s  and  

• rv e r in g  tne p a r t i a l l y  f i l l e d  p i t a  vit,-, s o i l .  The method va* a c c e p te d  w i th o u t  

. . e s t io n  u n t i l  r e l a t i v e l y  r e c e n t l y .  V i t n in  tne p a s t s e v e r a l  y e a r s ,  i n q u i r i e s  nave 

*en  .aade by a number c f  ...il com pan ies aa& ine f o r  an a l t e rn a t e  method o f  s lu d g e  

3:-: s a l .  The re q u i r e m e n t  f-.-r an  a l t e r n a t e  m ethod a ro s e  p r i m a r i l y  in  th o se  r e f i n e r i e s  

■ . i ' r. found t h a t  ::.a s p a :?  a . 'a i l a c  le  f o r  slu d g e  p i t s  was b e in g  e x h a u s te d .  The d i f f i c u i  

; . . - .c reased  b e c a u se  v* n aa  no anew ..edge c i vr.er, the  s lu d g e  m ig h t  become in n o cu o u s ,  so 

•p* 'h e  a r* a  v-e u se d  once Tr.ere have been  many a s sum p t io n s  made c o n c e rn !

... r i c e  f a c t o r ,  t u t  i n s u f f i c i e n t  s u p p o r t i n g  d a ta  have been a v a i l a b l e .

¿ome e f f o r t  n as  '.-«sen made to  s o lv e  vne p rob lem  c f  th e  t im e r e q u i r e d  f o r  th e  

e d u c t i o n  o f  o rg a n ^ c  lea d  in  b u r l e d  s lu d g e  b u t  th e  ef f o r t s  -have n o t  been re w a rd in g .

he p r in c ip a l a i f i i c u l t y  was that every time arrangements were mad« fo r  the sampling 

f  sludge for i t »  o r ig in a l lead con ten t, the sample was so low in  organic lead content 

hat i t  v*s not good experim ental w aiter ia l. I t  was suggested that we produce our 

vn e:r.ce.* t r a i l  or. o f  TEL I:, sludge ir. order to have an adequate «ample for study« 

n waver,’ there va* evidence to  show that added TEL d id not behave l ik e  " na tu ra lly ”

- c e r r i n g  TEL ir. rtae :.f v. i ¡ .appearaj ice o f  th e  compound. Added T5L was found  to  be

" a a i l y  v a p o r *. t. rJL2t : ; ‘:& t vr. x c.-i w a s  found a s

*T Si. ¿."/U. « **̂ 1 !««£-•'* ¿TviCfi&tid. ( .a n d ■  / . e r e  v u s  s e m e

—«&»-. i, ^  ■ » i. - e l . - . t o  V . c r i e d
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seme evidence to  support the con jec tm e
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' f sa fe ty  cf the method depend» on the o r ig in a l d isp ersion  o f  organic ~eed 

, f v .r iz e *  and the great d i lu t io n  Which occur* when i t  i*  not in * confined space.

Three question« au»t be considered in  judging the sa fe ty  o f  th is  method o f

s . .ige ulspos& l: -

'1 Wr.at are the r isk»  which a r ise  from the sludge Whan i t  i s  spread fresh ly

v tth  i t s  maxi mum content o f  organic lead?

{¿) Toes weathering in  r e a l i t y  reduce the organic lead conten t to a le v e l 

th a t makes I t  com pletely non-ha»ardou« and su ita b le  for  handling as 

ordinary waste m ateria l?

3! What i s  the period o f  time required for reasonable complete vapor ization ' 

The r isk s  involved in  handling sludge as i t  comes from the tank are the ear* 

aa the handling o f sludge when put In to a p i t  fo r  bu r ia l. There i s  no reason to  be l i e v 

■ 'hat any s ig n i f ic a n t  absorption o f  lead has ever occurred as a r esu lt  o f  the ordinary 

p r o p e r  removal o f  sludge from tanks. The p o ten t ia l problems that e x is t  are those 

. r absorption o f organic lead through the akin from con tact w ith the sludge and the 

r e la t io n  of lead vapors a r is in g  from the sludge.

Although there are no d irec t, experim ental data to  prove or d isprove the 

p r o o a b i l ; o f  absorption o f  organic lead through the sk in  from con tact w ith sludge, 

experience maxes i t  p o ss ib le  to  develop cer ta in  comparisons. Many observations have 

oeen made o f  men who have worjtad 90 tank en try  and tank c lean ing  Jobs. In some instan ce 

'd e f in i te ly  aga in st regu la t ion s) men have worked w ear in g-c lo th in g  contaminated with
' | ’ " " . ' " -V : ' ' • ' . :

«lodge, .xve worn lea t.je r  shoes and hay« had th e ir  hands and other sk in  areas covered
i " ■ '

with sludge. Although nc determ inations were made to  measure p oss ib le  lead absorp tion ,

-ese workers nave never shown symptoms from th is  type and degree o f  exposure.

The occasion a l cases o f  lead  in to x ic a t io n  th a t have occurred as a r e su lt  o f

:r< :n leaded gaso lin e  * torage tanks have always been demonstrated to  be the r e su lt

f  absorption 'ey in n a ia t ion  while w ith in  the tank. Therefore, in every case i t  has 

rc-n demonstrated th a t absorption was a r esu lt  o f  e ith e r  a fa i lu r e  tc  use proper
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■ : - ' .  uwr.t :■  ■ - i lu re  o f that, equipment,

o • » .. • . - ‘ ■ : "tor.fined skin a p p lica tion  o f  gate l i  .vs ::: • : r.g

- • nt ret ion? :o •. :.ii derate le  excess o f  those found o rd in a r ily  in gas..' r

•v : ' s ,-preci ?.o:,e absorption o f  lead has been found«

' t  i. s? r ; ia  o f . oc saaple e ,. f  sludge taken from leaded gssc lir .e  * •

-  - J i t - o 5, the ine-so. organic > a d  content was found i© tef 0.0114 and • r*.:\.v

“ to 0.1^65%. These sample a were la rg e ly  from unwashed • 1-dge . "'re

— p 'i-.r'-iSr wTii C T* vene a t a le v e l  o f 0.10^ or g rea ter  and these i.vre*

rtua. :.s -egarden as excep t; or«*!. The maxinum allow able soneentrstior. " ..' ’
■ ' I* . ■. v

l in e  ■ » ¿'-out C. >£ ly  w eight. Although the c a re le ss  handling o f sludge su : ■

.v;avt with i '„re  i* f in ite ..,, rv:.t condoned, i t  i s  h igh ly  u n lik e ly  th a t, wi • .. 

i-a».- • degree and c le a n l in e ss , s ig n i f ic a n t  a b so r p tiO n v ll l  occur r-iff

-r u; <*'•.uoge s b e f o r e  ;** auction  o f i t s  organic lead con ten t.

" c degree . * :**ard v j  t  *: ght -‘x ts t  from the in h a la tion  o f yttpdf» » r is i n g  

t  = . ■ ■  spread £. :dg« has prc-'cabiy oeer. confused w ith the h itg rd  produce- oy 

zi i  t#> • apo.r* in  ..oof;.aed spaces. I t  requ ires only g fton ish in g ly  

c ra'-i on* ;. f '.‘S'gea lodge to produce d is t in c t ly  dangerous su -

1 .-.vs organic '.¿aa ¿n the a iv  above i t  when the sludge and a ir  are CORf* teg

f i t  len t time : * *.h..-wtd f o r  '"»pari t a t  ion to occur. However* an'alJpptl  

no s i t  o f  toh .iit iou s e x is t  a f te r  sludge i s  spread in  the open. '

.'•y t :.aft ¿iu'drs i s  spread i t s  organic lead content i s  u su a lly  jjfffjlf?V .

sses s tru t p r in c ip a lly  by a cons} G r a t is  degree o f  removal which OCCUJff f  | . 

ws *r.e i  and tne *_udg* i s  flushed n t h  va ter  from pressure hoses. A f i t  I* ' ‘’it

i s  ¿-pread tn* re is  no oppcrtvui ty lor th* concentra tion  o f  organic lead to bViiii  

:..j .-ver ly in g  a; r *ry »yen- cs s t t l  1 «.Jr d isp ersion  alone provides fo r an' ibSifd lf®*  

y : . v. * - .-pore vx-v:. away i: - r « *1 Ige *- r face , .
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T h a o r e t i d a l l y  i r  h a t  been  anew . tha t ,  th e  c o n c e n t r a t i o n  o f  TEL In  a  volume 

f  s t i l l  a i r  o v e r  a  s o l u t i o n  o f  TEL in  g a s o l i n e  (3  ml T E L /ga i  g a s o l i n e )  d ro p s  o f f  

r a p i d l y .  -. In  a p e r i o d  c f  18 .** h o u rs  th e  c o n c e n t r a t i o n s  o f  l e a d  i n  a  column o f 

'.'.11 a :  r  o v e r  t h i s  i n t e r f a c e  w ou ld  be 124,000 m ic rogram s p e r  c u b ic  f o o t  a t  a  d i s t a n c e  

f  . ' The c o n c e n t r a t i o n  o f  l e a d  d ro p s  t c  33/ 300 m ic rog ram s p e r  c u b ic  f o o t  a t  a 

r-re 1 o f  -i f e e t  above th e  s u r f a c e  and t o  6, 3®0 ra ic ro g ra m s /c u .  f t .  a t  a  l e v e l  c f  6 

‘ r t  ib o v e  th e  s u r f a c e .  A p p l i c a t i o n  o f  f o rm u la s  from w h ich  th e s e  f i g u r e s  have been  

ha-.-* n o t  ’t e e n  a p p l i e d  t o  v a p o r i z a t i o n  from  s lu d ge  b e c a u se  o f  many unknown

I t  p r a c t i c e ,  i t  i s  known t h a t  th e  c o n c e n t r a t i o n  o f  TEL i n  the  a i r  r ; l o .  

r-o'-e th e  i n t e r f a c e  o f  s lu d g e  and  a i r  i t  v e ry  low ev en  i n i t i a l l y .  No c o n c e n t r a t i o n  

-*r -r 't* t .-ograms p e r  c u b ic  f o o t  h as  e v e r  t e e n  found  i n  th e  a i r  above f r e s h l y  s p re a d  

l . I g e . 'he re  does e x i s t  a r e p o r t  o f  o r e s u l t  o f  20 m ic rog ram s p e r  c u b ic  f o o t  ( t h a t  

t-; : :  tra ined  oy o t h e r s ’: a t  a l e v e l  o f  X foot, above a  s p r e a d  o f  s lu d g e  r e p o r t e d  to  

?. • «* c oncer, t r a t i o n  o f  TEL o f  0 . 1*. Even a t  th e  c o n c e n t r a t i o n  o f  20 m ic rog ram s p e r  

■ too-;, a '  1 f o o t  s to v e  th e  a lu c g e  i t  c a n  be assum ed t h a t  a t  norm al b r e a t h i n g  l e v e l  

: • tc- fee t, tr .e  c o n c e n t r a t i o n  woulo n o t  e x c e e d  4 m ic rog ram s p e r  c u b ic  f o o t .  T h e r e - 

" t .  . o a t  a s s u r a n c e  t h a t ,  w i t h  o r d i n a r y  c a r e ,  t h e r e i s  no h a z a rd  t o  be e x p e c te d

n iu lg e  s p r e a d  f o r  w e a th e r in g  ev en  b e f o r e  an y  v a p o r iz a t i o n  h a s  ta k e n  p l a c e .

I:: o r d e r  t o  d e te rm in e  th e  q u e s t i o n  c o n c e r n in g . t h e  v a po r i z a t i o n  t h a t  t a k e s  

..ace in  p r a c t i c a l  a p p l i c a t i o n s ,  a  f i e l d  i n v e s t i g a ti o n  was c o n d u c te d  where sam p les  o f  

l - ig'j we re ta n e n  from 36 t e a t  a r e a s  when s lu d g e  was f i r s t  s p re a d  f o r  w e a th e r in g  an d  a g a in

f i g u r e s  a r e  c a u t i o n e d  n o t  b e c au se  t h e r e  i s  a n y  r e l at i o n s h i p  b e tw een  t h e  m agn i tude  
1 he c o n c e n t r a t i o n s  t u t  t o  i l l u s t r a t e  t n e  r e d u c t i o n  of  c o n c e n t r a t i o n  i n  r e l a t i o n  to  

•l: s ta r .e e .  _
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•*t t he er.d o f ft 3C«day period. These experim ental spread® were made over a censiderarH 

g eog rap h ic 'd is tr ib u tion  as far south as Louisiana and Texas and as far north as New Ycr< 

State and New Hampshire. The te s te  were made during al l  calendar weather periods* A*, 

the end o f  a 3^-day period a l l  o f  the weathered sludge samples except four were-„reduced 

to a -concentration o f  organic lead o f  0 .602$ or les s .  Two o f  these four exception# 

were found to contain  0.006$ organic X*ad and two were found to  con ta in  0.00^$.- In  

one instance where 0, 006$ was found in  ~}0 days, an a d d it io n a l exposure o f  I t  days 

re d u c e d  the organic lead concen tra tion  toH?..001. : : ■ v.   .... . . ;

Temperature i s  the most in f lu e n t ia l  fac to r  in vap orisa tion  but extrem ely 

high temperatures are not required. At. freez in g  temperatures l i t t l e  or no vapor izeU  or, 

occurs and i t  is  advised th a t days o f  free sing temperature be excluded from the 30-dsy 

weathering requirement. Of the 36weathered samples 6 were reduced to  zero $ organic 

load. I f  zero r esu lts  should be required, ad d it ion a l time over trie 30-day period w i l l  

tain th i s  r e su lt .

T oneiuslone:-

1. The handling o f sludge as i t  i s  taken from the tank and spread on the

ground 1s no more hazardous than the handling o f  sludge when it  i s  

dumped} in to  a p i t .  .

2. Tne presenpf o f  sludge spread over the ground in  th in  layers c rea tes 

no hazard i f  ordinary precautions are taken to  avoid  con tact y|.tb  the 

sludge and th f vapors a r is in g  from i t .

3. A. 3G-day Period o f  weathering (ex c lu s iv e  o f  days o f  freez in g  tem peratures/ 

r e d u c e s  the o rgan ic ' l e a d  conten t s u f f i c ie n t ly  fo r  a l l  r e s t r ic t io n s  tp be 

removed and  to  a l l o w  d i s p o s a l  or treatm ent as any ordinary vast« .

v. There are advantages in  the weathering method over the b u r ia l method

in so fa r  as f i n a l i t y  o f  the problem is  concerned and in so fa r  as e v e i l a b O i t  

of  more and more d isp o sa l s i t e *  are concerned.
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