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EUMX'JRT 0? n iZ  XSSiT IKD3STRIAL ETGIZHE 
FROBLEKS DESERVED Ilf SEVERAL REFINERIES 
______________ ESSO CWPATiY_____________ _  .

C. K. B arry , R i.D .

In  th e  t in »  e l l o t t e d  to  n e , I  shou ld  l i k e  to  d is c u s s  th e  i n d u s t r i a l  

hygiene problems in  th e  Er.ro Company on th e  baoio  o f  brood group!nga In t*  

th e  type c f  expo c u re s . I  b c lio v e  th a t  t h i s  ap p ro ach , r a th e r  th an  by o r o r t -  

t io n ,  v i l l  p o in t up moro c le a r ly  th e  r e c p o n o ib i l i t i e s  o f  th e  i n d u s t r i a l  

h y g ie n is t .  The” fo llo w in g  i s  a p a r t i a l  l i o t :

1. Exposuro to  to x ic  g a se s , v a p o rs , and d o t e

2 . Exposure to  to x ic  fuoec and dunto ‘

3. I n d u s t r i a l  d o rm a titio

a .  P rim ary i r r i t a n t s  .

. b . S e n s i t iz in g  agen ts

k .  Expocuro to  ca rc in o g en s .

5 . E xcessive  h ea t

6 . Exccooivo r.oi6C

7. Inadequate  i l lu m in a tio n

8. Inadequate v e n t i la t io n

a . G eneral

b . Local ex h au st 

9« V ib ra tin g  to o ls

10. A tm ospheric p o l lu t io n  

. 11. S a n ita ry  f a c i l i t i e s

12. S p e c ia l problems

Tcf.ic .gooes, v ap o rs , and m is ts  occur q u ite  g e n e ra lly  th roughou t 

r e f i n e r i e s ;  frem hydrogen c u lf id J  in  tho  p ro c e s s in g  o f aour crudes. to  

m crcuri' vapor in  the in stru m en t shops; from o u lfu r  dioxicic in  o l td  go coohiny,
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to  carbon monoxide i n  nyn thaaiu  & a {  and from benzo l vaporn in  so lv e n t d~- 

v tx ln g ,to  th e  m in ts  a s s o c ia te d  w ith  drum p a in t in g .  O thor p o te n t i a l  expo­

sures  o re  to  oxidon o f  n i t ro g e n ,  m erceptona, ammonia, c h lu r in o , to lu o l ,  

x y lo l and o th e r  a r a n n t ic a ,  a c e to n e , m sthy l e th y l  k o to n c , m ethyl p ro p y l k e ­

to n e , m ethyl c h lo r ld o ,  carbon to t r a c h lo r id o ,  boron t r i f l u o r i d o , aluminum 

c h lo r id e ,  hydrogen c h lo r id o , o u lfu r  t r i o x id e ,  le ad  te t r a e th y l»  ph en o l, 

o u lfu r  t r io x id e ,  a l ip h a t i c  hydrocarbona both  s a tu ra te d  and u n a e tu re te d , 

v ap o rized  lube and g rease  a d d it iv e o ,  vnporizod  and a u b lim d  p l a n t ! c i z e r s , 

alcoholG  from m ethyl to  lo o - o c ty l ,  e th e ro ,  e s t c r a ,  and o th e rs .

Fumes and duoto a re  encoun te red  c l a r e t  aG widely# There are- vredcl­

in g  fumon in  m aintenance o p e ra tio n o  end o c c a s io n a l heevy oxpoeuren to  c i l -  

iceouc c a ta ly B t d u s t a , coke dunt f r e e  equipm ent c lea n in g  and l i th a r g e  dust 

in  D octor sv c e to n ln g , nnoostoo dunt in  I n s u la t in g  opcrc .tionr and tn lc  dust 

In  ru b b er m an u fac tu re . C a ta ly s t  m anufacture o ffo rn  a vido v a r io ty  c f  auot 

expoouroo. Lube and g roacs m anufacture o f f e r  czpoourcc to  diatom nrcouo e e r th ,  

csver& l typec o f c lc y c ,  g ra p h ite ,  m eta l s t e a r a t e s ,  l i r e ,  aobootoo , m ien, rad 

o th e rs .  M e ta ll iz in g  o p e ra tio n c , lead  b u rn in g , aand b le a t in g  and pipe r e :a u ­

d i t io n in g  — a l l  p rc e e n t p o te n t i a l  i r .d u n tr ia l  hygiene problem s.

Tho problem  o f  i n d u c t r i a l  d e rm a tit ic  io  lik e  the poor — alw ays 

w ith  u s . The problem s v ary  from thoce a a s o c ia te d  w ith d e f a t t in g  o f  the ak in , 

as would occur on in t ic o te  c o n ta c t w ith  c e r t a in  petro leum  f r a c t io n s ,  to  those 

accompanying tho  use o f  h a rsh  a b ra s iv e s  end d e te rg e n ts  in  hand c le sm ccrs .

There bto p l a n t  oxpoGuroo to  prim ary s k in  I r r i t a n t s ,  ouch an the m inera l  r.rJdo 

and a l loa l io ,  end to  mere s s r io u n  su be tancec ,  aa tho chrom ites .  C u t t in g  e i t n ,  

g aso l ln o ,  l u t e ,  and g rease a d d i t iv e o  p rcoon t o p p o r tu i lM m  f o r  c o n ta c t  w! t •. 

primary i r r i t a n o o , as w e ll  an c c n r i t i z i n g  agorstc.

- 2 -
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E rpasu re  t c  cerc in o g cn o , known And ouspoctod , d ip s  h o a v ily  in to  

th e  tim e azxl energy  o f  th e  in d u e t r i a l  h y g lo n io t.  A ll c f  ur. a re  fa n : 11 n r 

w ith  th e  problem  a c s c c ia to d  w ith  wax p ra a a in g . The c o n tro l  o f  th io  problem., 

however, nay  n o t be s u f f i c i e n t ly  c o c p le to  aa a t a t i e t i c a l  ev idence In  c o u n t­

in g  th a t  th e  in c id sn co  o f  ayctem ic n a n i f e a ta t io n a  a tong  th io  group o f  c i j  ir., ■ 

cob io  o u t o f  l in o  w ith  th a t  f o r  the  g e n e ra l  r e f in e r y  p o p u la tio n  and the 

p o p u la tio n  a t  la rg o .  The c o n tro l  p ro g ran  muct be c o n tin u a lly  observed c n i 

rev ieu ed  to  in cu ro  th a t  maziBuc w orker p ro te c t io n  1b p ro v id ed .

A ninal ex p e rim en ta tio n  hac in d ic a te d  t h a t  c e r ta in  heavy fr.ee t i c n r  

from c a ta ly t i c  c rack in g  a re  p o t e n t i a l l y  ca rc in o g e n ic  to  ca n , no a re  th e  t r r r  

f ro n  cteam c rack in g  and th erm a l re fo rm in g . Tho c o n tro l  programs fo r  th ee : 

m a te r ia ls  have boon d iscu ssed  in  d e t a i l  and need  n o t be review ed a t  th io  

time ex cep t to  in d ic a to  t h a t  th ey  re p rc c c n t  a o ig n i f ic a n t  e f f o r t  on th e  r r i  

o f  in d u s t r i a l  hygiene p srso n n o l,' p a c t  and p ro c e n t, and th e re  io  every  rc u :c n  

to  b e lie v e  th a t  oven g re a te r  i n d u s t r i a l  hygiene e f f o r t  w i l l  bo r e q u ir e d  

befo re  a l l  groups ccnccm od w ith  th e  problem  a re  nurc th a t  a o a tie fa e to .-y  

c o n tro l  p rog ran  hao toon  ovo lvcd , in a u g u ra te d , and io runn ing  crtoo tk ly .

E xcoesive h ea t c rp o su rcc  cannot bo oolved fo r  p la n t  pcroonnel ae 

CQSlly ac f e r  o f f ic e  enployect where th e  l e t t e r  can be r e n t  homo in  th e  

m iddle o f  th e  a f te rn o o n  i f  i t  g e ts  to o  h o t .  Such expoourcE, d i r e c t l y  a c o c r i -  

a te d  v i th  tho work, occur in  such w idely  v a r ie d  a c t iv l t i o o  as p ipe  bonding 

and fu rn ace  therm ocouple c o rv lc in g , c e r t a in  b o i l e r  house o .c t iv i t i c o ,  end 

w orking in  con flnod  aroao where tho equipm ent hao no t cooled down e n t i r e ly .  

During c o r ta in  ooaaon*, any p h y o lca l la b o r  o f  a  o tren u o u r ty p o , and c n p e c in lly  

i f  i t  1b perform ed in  d i r e c t  B u n llg h t, moy re p re c e n t  an o ccu p a tio n a l exporure 

o f no noon o it jn lf lc a n o e .

«
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A m ed ica l o p in io n  line boon czproaocd  in  c o r ta iu  o f  th e  r e f i n e r i e s  

th a t  h e a rin g  im pairm ent i s  r e l a t i v e ly  casnnn among c e r ta in  groupo o f  i fe rk r re ,  

nuch as th e  b o ile ra a k o rn . E cvovcr, h ig h  n o iae  lev o lo  o re encoun te red  In  

o th e r  p a r te  o f  th e  r e f in e r y  ea v e i l .  P o te n t i a l l y  u n d e c im b le  n o ice  love l r  

m ight be encoun te red  in  th e  v i c i n i t y  o f  h igh -epoed  pump3 ." i n  com rrcocor 

rooma, in  g e n e rn to r  roams o f  th e  penrar h o u ses , t o  m ention o n ly  a  fe u .

Inadequate  i l lu m in a tio n  ia  a  problem  th a t  a f fe c to  c l e r i c a l  p c ra o n rc l 

as much and ea o f te n  ea p ro cess  v o rk e ra . S c t ie fn c to r y  i l lu m in a t io n  must be 

c one i  do rod  in  cloxo co n ju n c tio n  u l th  tho  Job t c  bo perform ed and I s  a c o n - r -  

s i t e  c f  a  number o f  item s — th e  in te n B ity  o f  th e  l i g h t ,  i t s  c o lo r ,  c o n t r a c t ,  

amount o f g la r e ,  and an g le  o f  in c id e n c e . P o te n t ia l  d i f f i c u l t i e s  a r i s in g  

from inadequate  i l lu m in a tio n  may bo en co u n te red  in  any a rea  o f  th e  r e f in e r y  

b u t i s  most l i k e l y  to  a r lo c  from c l e r i c a l  a c t i v i t i o a .

F o r tu n a te ly , th e  open type o f  c o n s tru c tio n  employed in  p e tro le m . 

r e f in in g  reduces tho  number and v n r io ty  o f  g onora l v e n t i l a t io n  p ro b le m  w ith  

v h ich  tho in d u s t r i a l  h y g ie n is t  srurt co n ten d . On tho o th e r  hand , th e re  tu o 

numerous in o tan ce s  vhere  e n c lc su rc s  liavo been ccnoti-uctod f o r  th e  o h o ltc r  

o f  men an d /o r equipm ent,end the  v e n t i l a t i c n  o f  th ese  epaese th en  b ccaro r c. 

problem . Pun? houcco f re q u e n tly  e f f o r  e rp o n u res  to  hy t'rcg rn  o u l f id c ;  com­

p re s so r  houoes may p rovide expoouros n o t o n ly  t o  h y d r o ^ r  s u l f i d e ,  b u t a ls o  

to  m ethyl c h lo r id e ,  e rn e n ia ,  o r  ocrno o th e r  r e f r i g e r a n t .

In  many cento  lo c a l  oxhauot v e n t i l a t i o n  ic  re q u ire d  f o r  nTwif-J'- 

o p e ra tio n s . Each o f ua ic  f a m il ia r  v i t h  th e  cproy p a in t booth and the  

la b o ra to ry  hood, b u t tho  neod fo r  tb io  typo o f  v o n t l lc t io n  can bo dem snstra ted  

fo r  E o ta l l i2 i i^ - o p o rc t lo n o ,  permanent v o id in g  lo c a t io n s ,  d oervaocro , <r.'.d 

d r io ro ,  caiondi-ro , and d u s tin g  or.chlnco in  ru b b e r m anufactu re .

t
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As in  th e  car»  o f  i l lu m in a t io n ,  each o p e ra tio n  muct bo co n s id e red  

on on in  d i n  du al b a s ic .  I f  no v e n t i l a t i o n  i s  p ro v id ed , th en  th e  coed fo r  

such c o n tro l must bo ¿ sco n o x ra ted  and a s o is to n c e  p rov ided  to  bo cu re  th n t  

th e  system v i l l  be o f  th e  c o r re c t  doclgn  and o f  a u i ta b lo  c a p a c ity . Because 

v e n t i l a t io n  f o r  h e a lth  p ro te c t io n  io  so p o o rly  u n d ers to o d , ev e ry  I n d u s t r ie !  

h y g ie n io t must bo co n v ersan t w ith  hoed and d u c t d es ig n ; f a n  ty p e s ,  and th e  

p ropor c o l l e c to r  to  tics f o r  th e  s p e c if ic  con tami na nt .  The c a p i t a l  ou t .Icy 

fo r  a c a t i s f a c to r y  r o n t i l a t i n g  system  i s  f o r  to o  la rg e  to  p e rm it unconcern 

ovor i i a  fu tu re  perform ance by th e  i r d u o t r i a l  h y g io n lc t .

V ib ra tin g  tc o le  a re  in  use th ro u g h o u t tho  p la n ts  end t h e i r  e f f e c t s  

a re  o f i n t e r e s t  from an o ccu p a tio n a l s ta n d p o in t. Ihooe ln s tru n c n to  ra n g : from 

e l e c t r i c a l l y  d riv en  s t a r  d r iU o ,  to  Jackhammers and pavement b roakero ', r.nd 

from tho uoo o f  ch ip p in g  c h ie e la , to  r i v e t in g  o p o ra tlo n o . Tliooo noed to  be 

s c ru t in iz e d  from the  s ta n d p o in t o f  freq u en cy  and d u ra tio n  o f  u b c , tho  number 

o f  eyeloo por m in u te , and f e a tu re s  p c c u llo r  to  tho a c t i v i t y  th n t  may have 

o ig n i f ic a n t  m edical i ir .p llc a tio n n . S in ce  th e  onog in c id e n t r .t  D onors, 

Pennoylvnnia, c u r r e n t ly  b e in g  in v e s t ig a te d  by th e  In d u n tr ia l  Hygiene D lv ir ic n ,  

U .S. P u b lic  H ea lth  S e rv ic e , th e  o p e c tc r  o f  a tm ospheric  p o l lu t io n  has haunted 

the  in d u s t r i a l  h y g io n ic t .  Thin in d iv id u a l  i s  t r a in e d  an-l ex p e rien ced  on the 

e v a lu a tio n  and c o n tro l  o f a tn o cp h o ric  contam lncntc w ith in  a p la n t  and i t  i s  

o n ly  a sm all s to p ,  and c v e ry  lo g ic a l  one, fo r  him to  be c a lle d  upon fo r  

s im ila r  fu n c tio n s  r e l a t e d  to  tho d io ch arg e  o f  u r.d o c irah le  contam inants in to  

th e  atraosphore o f  a community. A ll  c f  tho  Hsso r e f in e r lo e  nro lo c a te d  in  urban 

areao , and i t  io  n e t  u n l ik e ly  th a t  tho work lo ad  o f th e  in - lu r t r la l  h y g ie n is t  

w i l l  be augmented by bo ing  c a llo d  upon in  Dome degree to  a s s i s t  menage"»nt in  

t h i s  f io ld  o f  ondeavor.
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With r e s p e c t  to  o a n itc ry  f a c i l i t i e s ,  i t  would bo d e s i r a b le  t o  b< 

aosured  th a t  »11 governm ental req u irem en ts  a rc  met ana exceeded and th a t  

any c o n tro l program , aa  in  tho  caco o f  th e  ca rc in o g en s , v i l l  n o t bo itrjxjdod 

by the  lack  o f  la v a to r ie o  end « h c v e rt.  In  c o r ta in  c f  our e s ta b lis h m e n ts ,  

tho lack  o f  s u i ta b le  f a c i l i t i e s ,  t b o i r  lo c a t io n ,  o r  t h e i r  p h y s ic a l  co n d i­

t io n ,  io  a  r e r y  r e a l  problem . On th e  o th e r  hand , t h i r  c o n d itio n  i s  being  

o te a d i ly  a llo v la tcd ^  and tho n e r t  few y e a rs  sh o u ld  f in d  tho c i t u a t lo n  much 

improved. .

In  a d d i t io n  to  tho i n d u s t r i a l  hyg iene problem s end a c t i v i t i e s  

p re v io u s ly  e n u c c ra te d , th c ro  a re  o th e r s ,  r e a l  o r  a l le g e d ,  th a t  re q u ir e  

in v e s t ig a t io n .  Yootorday wo board  o f tho  cancor problem  a s s o c ia te d  v il li  

the  m anufacture o f  io o u ro n y l a lc o h o l a t  tho Bayvuy R e fin e ry . T his problem , 

con sid ered  acu to  by th e  lo c a l  m anagecent becauso o f the employee r e la t io n e  

ao p o c t, has e n ta i le d  a tremendous amount o f  e f f o r t  and tho o a l i s  n o t in  

s ig h t .  D eveloping incidonco  f ig u ró n  fo r  tho  Chem ical Iro d u c to  a ro a  alone 

u t i l i z e d  a l l  a v a i l tb lo  poreonno l from tho  N odical Departm ent o f  tho  J e rse y  

Company and ou r own f o r  o c v e ra l veokc, ond in c id en c e  fig u ró n  fo r  th e  a lco h o l 

p la n t  e re  J u s t  now b e in g  cam ploted. Tho é t io lo g ie  agoct i s  n o t known t u t  

no o f f o r t  lo  b e in g  operod to  id e n t i f y  i t .  Only a f t e r  the problem  has been 

vo11 doflnod w i l l  i t  be p o s s ib le  t o  s o t  up an i n t e l l i g e n t  c o n tro l  program . 

Tbs fa c to  evo lved  a t  Bayvay cruet th en  bo t r a n s la te d ,  in s o fa r  ao th ey  a re  

com parable, in to  a  program a t  Baton Rsugo. '

_ S e v e ra l s tu d io s  o f a s im ila r  typo say  be in  o rd o r in  o th e r  r e f i n ­

e r i e s ,  inasmuch ao o ta tc c o u to  r o la t iv c  to  tho incidoncco  o f c e r ta in  m edical 

e n t i t io o  have „boon made and ohould e i t h e r  be su b s ta n tia te d . o r  d isp ro v ed .

CKB
A p r il  11, 1949
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•narjSTfliAi. r r c - n :g  i^ o i iz .- s  c iszn v sft ik  T ig p/.yTO.v- KiT?v tgv

J .  W. Bcmcmd, K .S.

In  l ^ S  a  su rvey  o f  tho  Baytown B c fin n ry  and ‘-he S p e c ia l ty  f l a n .  

vc.c mado v i t h  th e  ao a io ta n ce  o f H r. K, V. H endricks. TJio purposes o f th is  

survey ver© to  d e to ra in a  th e  m a te r ia ls  and c o n d itio n s  o f h e a l th  cign ific :\n r..i 

and acq u a in t th e  I n d u s t r i a l  B y g io n ic t w ith  th e  te c h n ic a l  o p e ra t io n s ,  r o te r in . '. r , 

and p ro d u c ts  which art* handled  ir. tho  B o fin e ry  and the  S p e c ia l ty  r i m e .

These o p era tio n o  a rd  th e  n a tu re  c f  the m a te r ia ls  v e in  in v e o tig a te d  fo r  the 

Ferpose o f  lo c a t in g  any problem  a s s o c ia te d  w ith  r e f in e ry  o p o ra tio n c  th a t  

n ig h t h ive  an adverse  e f f e c t  on the h e a l th  o f  the  em ployees. Some c f  the  

quoetions th a t  were s tu d ie d  v h ich  seem to  bo th e  most o u ts ta n d in g  a re  p re ­

sen ted  in  th e  o u m ary  a tta c b o d . The s u b je c ts  ahown ore by no moans c. ccor'-M o 

l i s t  o f  observed  in d u s t r i a l  hygiene problem s a c s c c lc te d  w ith  r e f in e r y  o p e ra ­

t io n s  and tho  m anufacture of petro leum  s p c e ia l t i c c .  •

On page cno c f  tho Cummry th e  s a n i ta r y  plic.ccr o f  th e  I n d u s t r i a l  

hygiene su rvey  a ro  b r i e f ly  prooer.t.ed. Tho q u cc tio n  o f p ro c o c tio n  c f  tb s  

d r in k in g  w a te r su p p ly  end the method c f  b a c te r io lo g ic a l ly  cheek ing  t h i s  fo r  

unsucpected  eourcoe o f co n tsm ir.a tlo r v e r e In v e s t ig a te d .  Ac a r e s u l t  o f th in  

in v o e tig a t io n  o ev c rn l voainnc6co wore brough t o u t. The me.hod o f  c o l le c t in g  

■oaaplec vn6 changed t c  in c lu d e  cnmplcc evory  th re o  manthc from th o  forem ost 

ends o f  the  w a te r mains in  a d d it io n  to  c o l lo c t in g  conplcc a t  a p o in t  very  

n ea r tho w e ll  s l t o .  T h is  n : r  p reg ran  has d io c lo o o d , on on'* o r two o ccan io n r, 

m inor con tam ination  which hue r c c u lte d  in  a  noro c a re fu l  c o n tro l  o v er the en ­

t i r e  system . I t  vas observed  d u rin g  th i c  su rvey  th a t  th e re  wore oevoral1 fo u r-  

ta in o  and o th e r- .p lccco  w hen  e.-.-.ployoco o b ta in e d  t h o i r  tir in ':iu g  w a te r tlvxt c'.tl 

n o t meet w ith  th o  n in im x i crandord fre.n th e  s ta n d p o in t o f  s a n i t a t i o n .  p -o - 

gram i s  novr underway w ith  tho ordoro b e in g  io su ed  from the  canagor o f  the

re f in e ry  to  re p la c e  a l l  ur.approvod typo o f f o u n ta in : , thus to  o l i r . i r a t c  cr.y

. *
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croco in f e c t io n  o f  th e  pcroonnol by th io  ms one. The old ty p e  o f d r in '- in r  

w a te r cor* a rc  b a in s  ro p lac ed  by e. s a n i ta r y  ty p e  which keeps th e  w a te r a r.i 

ic e  s e p a ra te d . U n t i l  th e  nov typo c f  com  ccn bo su b rtlu u to d  in  every  i n ­

s ta n c e ,  c h lo r in e  t a b lo t s  a ro  b e in g  u ssd  to  o t o r i l i r e  the  d r in k in g  w ater 

m ix tu re  in  tho  in s a n i ta ry  typo o f  esno .

The ro fu ae  and sewage d io p o se l methods were s tu d ie d . The good 

s a n i ta ry  program ouch ao , th e  c o n s tru c tio n  o f  tho  sovagn d is p o s a l  p la n t ,  

i n s t a l l a t i o n  c f  sewerage l in o s  t o  c e p a ra te  th e  sto rm  and i n d u s t r i a l  wnuto 

d ra in s  from th e  s a n i ta r y  sow ars, and rep lacem ent o f  a l l  th e  open-typo  p r iv ie s ,  

h as  been g r e a t ly  a c c e le r a te d  e inco  t h i s  s u r re y . T h is ourvey p o in ted  cu t 

th rough  th e  ro p e r t  t h a t  communicable d isoaoos vero  o a s i ly  t r a n s m it te d  by 

v ario u s  in s e c ts  u nder th e  e x is t in g  c o n d itio n s  In  tho  R e fin e ry .

Tho v aa h in e  and s a n i ta r y  f a c l l l t l o o  tv c i la b lo  to  tho employees 

were rev iew ed. R eeonnacdaticns f o r  tho  in c re a s e  in  tb s  number o f  thooe fr .-  

c i l i t i o s  wore mado and in  many caoos th e  noodod changes o r a d d it io n s  have 

been oecu red . T his procram  has been w e ll underway s in c e  b e fo re  th e  conne?- 

t io n  o f  tho  I n d u s t r i a l  E y g le n is t  w ith  th e  Compeny, bu t due to  th e  b r in g in g  

to  l i g h t  o f  many in d u s t r i a l  hygiene nrobloms which would d ic ta te  tho noed fo r  

th e  oxpansion o f  th e  f a c i l i t i e s ,  th in  program hao now rocchod th e  s ta g ?  ti n t 

th e  app roval c f  req u o s te d  f a c i l i t i e s  from to p  mrniifjemont I s  aseu rod  i f  th ey  

a re  e s c e n t la l  in  the  c o d i r a l  program . By tho b eg in n in g  c f  the  yonr 1?50, the  

f a c i l i t i e s  which wore soon to  have boon nooded w i l l  bo ccmploted o r  undor con­

s t r u c t io n .  In  a few lo c a t io n s  where to x ic  m a te r ia ls  were being  hand led  and 

th e  n a tu re  o f th e  work mac'o i t  nocesr.ary  f o r  th e  employees t o  g e t b ad ly  s o i le d ,  

h o t w ator has. been added to  tho  p reeo n t vnohing f a c i l i t i e s .  The precenco of 

to x ic  m a te r ia ls  was brought to  th e  a t t e n t io n  o f  th e  Menagecunt to  J u s t i f y  the 

added expense o f i n s t a l l i n g  h o t w a te r.

• • V J
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I t  w i l l  on ly  be pooci'o le In  th n  few n in u tn e  th a t  have bocr. a? l e i  ■ “" i  

to  ma to  cover th e  moot o u ts ta n d in g  h a te rd a  aa a o c ia to d  w ith  to x ic  E r .tc rie .lc .

F l r o t ,  from  tho  a ta n d p o in t o f  th e  number o f  emxloycoo oxpooed and 

th e  g e n e ra l preconce o f  tho  m a te r ia l  th ro u £ h o u t th e  R ef i r e  ry ,  ono would 

have to  l i s t  hydrogen and o rg an ic  e u lf id o o .  P r io r  to  t h i r  ourvoy, re v e re !  

caaoa o f  ce rio u a  oyo i r r i t a t i o n  come to  th e  a t t e n t io n  o f  th e  Kedicc.! Dl vie ion 
iro n  & low grade erpnoure o f  r a th e r  lo n g  d u ra tio n  t o  o u lf id o a . At onothci 

lo c a t io n  th io  ourvoy d io c lo co d  t h a t  th e re  wao a  r a th e r  ae rio u c  p o s o ib i l i t y  o f 

eye i r r i t a t i o n  f ro n  tho  preocnco o f  hydrogen c u l f id o .  B efore any n c tio r. -w  

tch ea  on tho recom m endation, such ao i n s t i g a t i n g  a  d o tc i le d  a tu d y  o f th ic  

lo c c t io n  and roconnnending adequate v e n t i l a t i o n ,  co v e rn l eye caaco ro p e rto d  

to  the h o s p i ta l  f o r  tre a tm e n t from t l i la  u n i t .  There s t i l l  e x i s t s  the need 

fo r  a d e ta i le d  and q u a n t i ta t iv e  in v o n tig n tio n  o f the-on e u lf id o o  in  many o th e r  

u n i te .  Thic gno has boon roep o n o lb lo  f o r  v e ry  s e r ic u c ,  acu te  p o iso n in g  end 

oome enseo hove re o u lte d  in  f a t a l i t i o o .  Under th e  e x is t in g  c o n d itio n a , th~ 

p rocau tion3  u sed , end th e  cer.convrationo  c f  o u lf ld o  th cc  a rc  now found., i t  

io  the op in ion  th a t  the  danger lo  n o t o n ly  oyo i r r i t a t i o n ,  bu t p o sc iM y  

ch ro n ic  system ic p o iao n in g  from le v  c o n c e n tra t io n s . Tho c u r re n t ly  uoed cul- 
f id e  d e te c to r  io  n o t c e n s it iv o  enough to  p ic k  up cc r.c en tra tlo n o  o f  th e re  rp.noo 

which w i l l  produce p h y s io lo g ic a l  e f f e c t s .  An ndoquate n p p ra io a l would depend 

upon u s in g  ab o o lu te  q u a n t i ta t iv e  c h e rd c a l methods and in ts g ra te d  caap lo o .

There aro  a t  le . - s t  f iv e  s k i l l e d  c r a f t s  where p o s s i b i l i t y  o f pluriMrm 

e x io to ..  To da te  no in v e o t lg a t io n  o f t h i s  problem  in  tho n a tu re  o f e i t h e r  

atm oophoric saep loo  o r  le a d  e x c re t io n  vnlueo o f body f lu id c  baa been ccrricc .  

o u t .  This l o i t e r  w i l l  oocn bo u n d ertak en  by th e  a n a ly t i c a l  la b o ra to ry .

Mercury lo  e x te n s iv e ly  used by th e  la b o ra to ry  a n a ly t ic a l  group, tho 

re so arch  e n g in e e rs , end h a n d lo i in  la rg e  q u a n t i t ie c  by th e  Inctrum ont Men.
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TtlB p o te n t i a l  F rob lon  hoc re c e iv e d  u g re a t  d e a l o f c tv c n tlo n  i n n  -the 

M edical D ir ia ic n  th rough  h av in g  employees v i t h  th e  g r e a te s t  e rp o cu re  

re p o r t  to  th e  h o s p i t a l  bo t h a t  u r in e  «pocineno could  be c o l le c te d  and cub- 

mi t t e d  t o  th e  a n a ly t i c a l  la b o ra to ry  f o r  an a ly n iB . More th an  60 Kar.pLen 

have been c o l le c te d  and chocked fo r  m ercury  no f a r .  Thia stu d y  I d c o n tin u ­

in g . In  se v e ra l lo c a t io n s  m ercury vapor« have been found by a tm ospheric  Tarn- 

l in g .  In  eons o f  th ece  lo c a t io n s  vhore m ercury io  ro g u le r ly  u eed ; a vock.iy 

check la  b e in g  cado and a re c o rd  k ep t by th e  o p e ra tin g  p erso n n e l o r the  

a n a ly t ic a l  la b o ra to ry  a t  th e  req u o a t o f  tho  d ep a rtm en ta l c u p c rv io o r. O ther 

heavy m etals  which have been lo c a te d  and vo knot* p roaen t enough erpocuro  

th a t  th ey  nhould bo e tu d ied  aro  s in e ,  ch rom ate , cadmium, and to  a l e c to r  

degree, b e ry lliu m . Up to  th e  p re s e n t t in e  no q u a n t i ta t iv e  v a lu es  a rc  a v a i l ­

ab le  on th e se  m a te r ia ls .

S i l i c a  and asb ec tcn  a re  both  e x te n s iv e ly  usoe. in  th e  R cfin o ry  by 

n l im ite d  number o f  employeoc. To d a te  th e  on ly  q u a r t ! tn t iv o  etudy ve have 

made d e a l t  v i th  th e  ccm pocition  o f c o n tac t c lo y . The f r e s  a i l i c c  c o n te n t o.'* 

theoo c lay s  has been d o to m in e d  by a c a r e f u l  chem ical a n a ly s is  a c r io te :!  by 

x -ra y  cpoctogroph. I t  ie  f e l t  t h a t  a o tudy  or. th e  atm ospheric c o n c e n tra tio n s  

on s i l i c a  and s i l i c a t e  duct a c c o c ia tc d  w ith  r u n n in g  the fu rnacee I d c f 

imae d ie ts  im portance . S i l i c a  b r ic k s  a re  commonly ucod in  l in in g  th e  fu rn ace s  

U6 0d in  tho  R e fin e ry . Even where s i l i c a t e  b r ic k s  a re  used, i t  ie  known t h a t  

in  high tom poratureo theoo s i l i c a t e s  decorpoco to  form very  dangerouc forms 

o f s i l i c a ,  c r io t o b a l i t a ,  end t r ld y m lte .

Tho exposure’ to  aabootoo under norm al o p e ra tin g  c o n d itio n s  in  thn 

R efin e ry  ie  not* o x ten c iv c  b u t  f r e q u e n t ly  i t  io  nececeory f e r  an i r .c u la to r  to  

do work In s id e  o f  a c lo sed  e ta c e  w ith  l im ite d  v e n t i l a t io n ,  nrnking i t  p o ocib ra  

th a t  a h igh  c o n c e n tra tio n  o f a sb e s to c  d u s t may be er.gondered, A lE o ,tho
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QBboatoi in s u la t io n s  a r t“ saved  by pomar savo which gift? o f f  r a th e r  b e r^ v  

/-jrnrip o f d u s t .  T his problem  should bo s tu d ie d .

Tho ann lyn io  f o r  f ro o  a l l i e s  I n .  c o n ta c t lubo c inys d icc lo a -.e  

th e  average c o n c e n tra tio n  lo  abou t f iv e  p e rc e n t .  Thlc In  v a lu ab le  i r .fo r r r  - 

t io n  In  v ie v  o f  tho  f a c t  t h a t  th e  P u b lic  H e a lth  S e rv ice  ban on re c o rd  ea  

ana ly n lo  o f  a  s im i la r  typo c la y  which th ey  c la im  to  have co n ta in ed  2 0 i free  

a l l i e n .  I t  f u r th e r  toheovos ud to  make f a i r l y  cexaploto ourveyo o f the lo c r -  

t lo n s  where s i l i c a t e  lo  a p p a re n tly  b e in g  han d led , in c lu d in g  tho  Rubber F lnr.t 

vhero t a l c  io  a p p lie d  tc  th e  f in is h e d  ru b b e r . Such e d e ta i le d  

ntudy, w ith  com plete d u a t count6 a t  v a r io u s  lo c a tio n s  and erponurce, w i l l  be 

in v a lu ab le  fo r  our reco rd s  chould trc l a t o r  bo confron ted  w ith  com plain ts  and 

cleim r from form or employees who m ight have worked a t  theso  lo c a t io n s .  Ho 

doubt tho duot coun ts v i l l  diDClooo ca t»  u n n o ceo o crily  duBty o p e ra tio n o  th a t  

can In  c o n tro l le d  by m echanical m-anc. •

At th e  Acid P le n t and a t  th e  SOp P la n ts ,  low c o n c e n tra tio n s  o f  o u l-  

f u r  d iox ido  and tr io x id o c  a ro  p o te n t i a l  problem s. Many c o u p la in tc  have h?cn 

re ce iv ed  a t  v tr io u a  tim ec from the  Acid P la n t, and i t  vac oboervod th a t  vr.riouc 

o p era tio n a  c a r r io d  ou t th e re  invo lve i r r i t a t i n g  c o n c e n tra t io n s . As « happy 

ro o u l t  o f an a c tiv o  departm ent management*s a ttem p t to  improve theoe con d l- 

tionD , the c u r re n t  o i tu a t io n  io  much im proved. The p ro o f o f  th o se  im prove- 

monto was r e c e n t ly  brought to  our a t t e n t io n  vhen i t  was re p o rted  th a t  employeec 

are  now roq u o o tin g  tc  be acolgnod to  th e  Acid P la n t r a th e r  than  try in r .  in  every 

vay p o aa ib le  to  got t r a n a fe r r e d  away. Hot a l l  o f  th e  problems have been 

solved, but much monoy fo r  tho  ixirpooo o f im proving th i s  a rea  hao boon spen t 

and even moro- Hap been re q u e s te d . .

In  co n n ectio n  w ith  tho  s u l f u r  oxide problem, no t on ly  in  th e  R o flr '-ry  

p roper bu t in  th e  su rro u n d in g  community, a s tu d y  has been In s t ig a te d  to  teko

' -  5 -
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atm ospheric tem ples a t  vcrlouo  distance®  i r o n  the  R efinery  to  e s t a b l i s h  

in fo rm atio n  p e r ta in in g  to  the concent ra tion®  th a t  may e n le t  under vai-’io '; 

v e a th e r  c o a d i t le n r .  I t  1* planned th a t  th lo  Btucy w i l l  t e  p ro longed  ov<-•• 

a  p e r io d  o f  y e a rs ,  I f  n sco sso ry , to  e s t a b l i s h  enou£i f a c tu a l  a n a ly t i c a l  i 'a ‘ i  

t h a t  a d ee lo io n  ecu be reached or to  th e  e x te n t  o f  the p roa lea w.'th v n r t"  

g ases . A p re lim in a ry  In v e s t ig a t io n  nr to  th e  ex ten t, o f v e g e ta tio n  d m  

th e  v i c in i ty  of th e  R e fin e ry  hao a lre a d y  been o ta r t e d .  I t  vac oboerv<’ d £-i-- 

ln g  th i s  survey th a t  f a i r l y  high c o n e e n tie tio n s  o f  n i tro g e n  d lcn id e  e ::ir .ird  

In  fo u r em ail tu l.ld lrg i: a c co c la te d  v i t a  the. Ar.ld P .lnn l. A tm oorberlc r - 

d l6 c lo ced  th a t  the n i tro g e n  d io x id e  exposure wee a very  ce riou6  profclr:.. t 5 

anyone h av in g  to  e n te r  the  b u ild in g  even f o r  a  sh o r t  p e r io d . W arning c.irir. 

havn been p laced  in  tb io  a rea  ant. M iuagcnrnt has o rdered  f i a t  th e  en g in ee rs  

decign adequate v e n t i l a t io n  to  reduce the  c o n c e n tra tic n c  o f  n itro g e n  

to  thooe th a t  a re  recogn ized  as h a r ;i le o e .

Concentrations of benzol »••ere detected in thu atmoophcrc m  the l>.l. 
Plant,, in same of the laboratories, and at the Bottle- Is unary vhich were t-*- 
llcvoti to be er.cccslv-c iVr prolonged expocurc-. Ac r. roicit o! the cc.ucr.. *,[<n 
vorl--. accomplished through this ourvey, the KT.K Plant oujervleor hnc initiated 
the removal of benzene and the substitution of toluene In its stead. 7 M j 

substitution does not control the problem entirejy. but It dlainichcr thv 
Eeriousneas of it.

O ther arom atic-", in c lu d in g  to lu en e  aryl x y lo l ,  cu'reneo, a n i  ot.h'r-r err  

• nianuf zc tu red  In la rg e  q u a n t i t i e s .  These cxpoGurcr. r.re co n sid ered  lr. i;r.n c.'?.s"-o 

to  be w ith in .aeccpccc  l im i t s ,  but th ere  is  no vcy o f being  oure i.-i tc- eh/'. .1

th a t  they  nay produce on the h e a lth  o f th e  employees w ith o u t making r . i if -  j i e r t  

atm ospheric exam inations tc  e s ta fc lich  the  range and d v ro tio n  of e x p e s w r .
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I t  l a  a  ca tn cn  p ra c t ic e  to  use c h lo r in a te d  hydrocerbono to  c <cnu 

e l e c t r i c a l  m otors and r a r lo u a  in s tru m en ts  i n  tvo  o r more* d ep artm en ts o f the  

R e fin e ry . This problem la  b e in e  c u r r e n t ly  s tu d ie d  in  d e t a i l  w ith  the 

a s s is ta n c e  o f th e  s a f e ty  e n g in e e rs .  T h is  e tu d y  w i l l  in c lu d e  n o t on ly  the 

R efin e ry  and th e  S p e c ia l ty  P la n t ,  b u t a ls o  th e  P ro d u c tio n  Department arrl 

Humble Pipe Line Company's o p e ra t io n s .

V arcol was feund being unod f r e e ly  w ith o u t ro p srd  to  tho  1*>̂  a r o ­

m atics I t  c o n ta in s .

’ In a few u n i ts  h o s t ,  which hes been th e  caune o f  v a r io u s  fa tig u e  

coses as w e ll as the  oource o f  many co m p la in ts , was o b se rv -d , T ice Inc not 

p e rm itted  eny d e ta i le d  s tu d y  o f th e  problem s a s s o c ia te d  w ith  b e e t  and. nois*’ , 

bu t i t  i s  f e l t  th a t  i t  i s  im p o rtan t enough th a t  such e stu d y  i s  J u s t i f i e d .

In  most c a sec , th e se  o tu d le s  have been c a r r ie d  ou t by th e  o p e rr.lln g  

p erso n n el in  charge c f  th e  vs.-ious departm ents w ith  the a a a in ta n c e  o f th e  

la b o ra to r ie s  which a re  a v a i la b le  to  th e n . The Kedlciil D iv is io n  has e c rv :d  ao 

c o n su lta n t on making a v a ila b le  approved typo a n a ly t ic a l  method« to  be ueed in  

atm ospheric t e c t ln g ,  a n a ly e ls  o f u r in e  c c c p lc s ,  and to  I n te r p r e t  the  r e s u l t s  

th a t  the  a n a ly s t  r e p o r ts .  In  some departm ents th e  s u p e rv iso r  hes net f e l t  

th a t  th ey  had q u a l i f ie d  p e rso n n e l, s u p p llo s , equipm ent, c r  tb s  tim e tc  trek" 

th ese  in d ic a te d  su rv ey s. In  th ese  eo seo , when p o s s ib le ,  th e  I n d u s t r i a l  H y g ien ic  

has c a r r ie d  cu t the chem ical and e n g in e e rin g  sc rv ic e o . In come in s tn n e e r  th r> 

equipment sad  time were no t a v a ila b le  to  th e  I n d u s t r i a l  B y g ien io t and he has 

tu rned  to  the in d u s t r i a l  hyglone s e rv ic e s  o f the Tex as S to te  Dt-parlmeot o f 

H ealth  fo r  a s s is ta n c e  en a q u a n t i ta t iv e  a p p rc ic o l  o f the  to x ic  m a te r ia ls  known 

to  be p r e s e n t 'i n  the  a tm o sp h ere . These p u b lic  o f f i c i a l s  huve been v ery  co ­

o p e ra tiv e  i n «very  vey in  t ry in g  to  f u r th e r  th e  goncrc.1 v.-eU-belng o f the- 

Humble em ployees.

t
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Time doe a n o t perm it ne to  .touch on nnny of th r  o tb o r p ro b '.o n r, 

eottc of which a re  as m ajor t a  th e  s o , th c t  have bean  unco\crod , nor ic  tlU c 

th e  m eeting to  r e p o r t  on th e  e u n i ta ry  e n g in e e r in g  c rp ec t o:' th e  work tm ic 

haa been c a r r ie d  out in  clooo co o p e ra tio n  w ith  th e  c i v i l  e n g in ee rr  o f  the 

Company. I t  i a  a u f f i c i e a t  to  aey  th a t ,  ao a  r e a u l t  o f th ece  o c t iv i t l c - r ,  th 

v a rio u s en g in ee rin g  s tan d a rd s  and guidea have been r e w r i t te n  v i th  the  v iev  

in  mind o f making i t  p o s s ib le  f o r  th e  u n in i t i e to d  en g in ee r to  su p crv ice  

c o n e tru c tio n  o f  adequate  w a te r and sewage f n c i l i t l e e  to  p ro te c t  em ployeec’ 

h e a lth  Thio phaoe o f tho problem  poena to  hrve n e t  with cenpletc.- c.j>i rovi 

o f Monsgemoat.

JVH
A p r i l  12, I 9L9
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APfTTOIX

C ond ition  and 
f o c i l i  tv

D rin tin g  W ater, 
Foun tains and 
Cooler."

Sewage Dlcpocal

Washirg and
S e n ita ry
F a c i l i t l e o

STO-rAPT OF PHZLIHTKABT INDUSTRIAL 
BYGICTE SURTCI AT BATTOWH

P o te n t ia l  
D1 oeoaeo

D epartnon t c r  C ra f t  A ffc c trù  
____ B;- Rccccittcr.datlen_______

Twenty-one 
C osm ni cab le  
Dlouanes

Turnaround end la b o r  
Gang*, and Twenty or 
to r e  U nito

Ten Comi u n i-  A ll  U nita  end P eroo rno!
cab le  DlaooncB

Sltin I r r i t a t i o n  M orhan lcal, la b o r ,
( d e n ta t i t i o )  and P roceoo lng  a r .i OtherB
S y aten ic  P o iso n ice

I
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K ite  r i  c l  o r  
C ondition

Hydrogen end 
Organic S u lf id eo

Lead

Mercury

Z inc, M etal
Ptirnn

Chrom  te c  
end B eryllium  
(S l ig h t  E xp .)

S i l i c e  and 
Acbcstoo

- 2 -

SÜHKiirr OP HtElIMIftAST ik pu stbia i. 
KYG1EI.T SURVEY AT BiTTWN

P o te n t ia l  Department» o r C ra f ts  A ffec te d
Dl»ea»eo By Bocomnrndntlcnn________

Eyo I r r i t a t i o n  
and U lc e ra t io n . 
Syotcm ls P o icon inc

D i s t i l l a t i o n ,  L ig h t In d c , 
C rack ing , T re a tc ro ,  P urp ir.c . 
Gauging, rxschanicai S- C t'i r r r

Plumb!en Labor, P a in t in g ,  W elding and 
Burning and Machine Chop

M .ercu ric lisn  In s tru m en t, L ab o ra to ry ,
Warehouoe and P i lo t  P lan t

Fume F ev er, end M echanical
Syotem ic P o iocn ing

Lung Cancer and P a in t in g , M echanical L la b o r
Sliin Tumor

S i l l c o o ic ,  F ib e ro o ic ,  
Erythema & Cencer 
e f  Lungr

B rick  M.iacn» L B clp ero , 
In e u la to rn , L aborerc and 
Pipe Eendero
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M ate ria l o r  
C ondition

S i l i e r t e s  und 
Coks l u s t

S u lfu i D ioxide 
and T r io n ide 
and Acid M ist

N itrogen  
Dioxido

- 3 -

SUMMARY OF KCLIItlN/lPT INDUSTRIAL 
g YGIing SURVEY AT BAYTOWN

P o te n t ia l  D ep artn en t o r  C ra f t
E f f e c ts  ' A ffe c te d  by Ree omBendationy:

r i t r o s i e / and 
P o eo ib ly  lu n g  
Timore

C o n ta c t, S t r a l c in e  and 
B len d in g , C rad lin g  
C o lls  and la b o r

I r r i t a t i o n ,  
A s tin ta , and 
P o ison ing

T r e a te r s ,  Acid P la n t ,  
B a t to r le s ,  and 
SC>2 P la n ts

Eileen o f  Acid P la n t and
Lunge W elding

l
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-  k -

SUHP.A3Y OF PPXLIHIKABT IFirjSTÜIAl. 
HYGIENE SURVEY AT BAYTOWN 

(C ontinued)

t o t e r i a l  o r  
Condi t lo n

P o te n t ia l  D epartncD t o r  C ra f t
E f f e c ts  A ffec te d  by P ecomji.-nd.nt

Benzol Blood Dicccoe MEE P la n t ,  L ebom tory
one Cancer and B o ttle  Laundry

T o lu o l, X y lo l and Blcod Dioococ 
Hoavy A ronst ic o

MEN, SO? P la n te , IEFU, 
NUU, and P t  C U nite

V arocl and High D e n ra t i t ia  end
A ronntlc Naphtha Blcod Dioeano

G e n e ra lly  Deed 
Throughout B efin e ry

C h lo rin a ted  C irrh o o ic  o f  In a tru m en t fit E l e c t r i c a l
Hydrocarbonn L iver

B eat and 
Noise

G eneral M alalco, 
E xhaustion  and 
DecfDooc

M aintenance Crcvo, 
Punpero, B o llo r and 
Power Bcueoo F eraonnel

«
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