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T U L A N E  U N I V E R S I T Y  

NEW ORLEANS, LA. 70II2

N o v e m b e r  13, 1972

M r. K enneth Wood, S uperin tenden t 
Hopeman B ro s  , Inc. 
c /o  A vondale S h ipyards 
P o s t O ffice Box 50280 
New O rlean s , L.a. , 70150

D ear M r. Wood: ' .

F i r s t ,  l e t  m e offer m y apology fo r th e  ta rd in e s s  of the final re p o rt. 
Things have b e e n  v e ry  busy around  h e re  la te ly . ‘

T ra n s m itte d  th is  date u n d er s e p a ra te  co v e r, a r e  th re e  copies of the  
"R esu lts  of D e ta iled  Study of A sb esto s  F ib e r  C oncen tra tion  in  the W ork E n v iro n ­
m en t of H opem an B r o s . , Inc. " •

T he r e s u l t s  of the  d e ta iled  study a re  ex tre m e ly  im p re s s iv e  in  th a t the 
f ib e r  c o n c e n tra tio n s '‘in  th is  env ironm ent no t only m e t p re se n t re q u ire m e n ts  of 
OSHA bu t a lso  th e  p rop o sed  1976 re q u ire m e n ts .

N eed le ss  to  say , th e  su c c e ss  of m ain ta in ing  low  asb es to s  f ib e r  le v e ls  in  
th is en v iro n m en t i s  contingent upon the, co n tro l equ ipm ent and any a lte ra tio n s  to 
the co n tro ls , u n d e r  w hich th e  data  w as obtained , could  ad v e rse ly  a ffec t the  
asbestos f ib e r  c o n ce n tra tio n . T h e re fo re , any  changes in  the  saw ing techn ique 
o r f ib e r  c o lle c tio n  m ethod should b e  elvauated  fo r  e ffic iency .

*****
E n c lo sed  i s  a  b il l  fo r  s e rv ic e  re n d e re d  fo r  th e  fina l study. As you m ay 

re c a ll,  th e  o r ig in a l p ro p o sa l ca lled  fo r  sev en  (7) m andays to p e rfo rm  the w ork 
fo r both th e  p re lim in a ry  and d e ta ile d  s tu d ie s . .The a c tu a l num ber of m andays 
req u ired  fo r  th e  to ta l p ro je c t w as app rox im ate ly  6. 4 m andays,

I have c e r ta in ly  enjoyed w orking w ith you on th is  p ro je c t and if  th e re  a re  
any questions p e r ta in in g  to the r e p o r ts ,  p le a se  ca ll m e  a t 588-5486.

S in ce re ly ,

jY lo f  i .

Max L.. R ich ard , R . S . , 
R e g is tra tio n  N um ber - 473
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INTRODUCTION

A p re lim in a ry  study of a s b e s to s  expo su re  w as conducted in  the  H opem an 
B ro th e rs  w ork e n v iro n m en t du ring  the  m onth of July 1972. The re s u lts  of th is  
study ind icated  th a t the  a v e ra g e  a s b e s to s  f ib e r  concen tra tion  was 0 .0229  f ib e rs ,  
g r e a te r  than five (5) m ic ro n s  in leng th  p e r  cubic c e n tim e te r  of a i r .  T he study 
c o n s is te d  of th re e  sa m p le s  co lle c te d  on m illip o re  f i l te r s  plus one b lank  sam p le  
fo r  background  d e te rm in a tio n s . B ased  on th e  findings of the p re lim in a ry  study . ‘ 
th e  reco m m en d atio n  was m ade th a t ad d itio n a l sam ples be co llec ted  fo r a d e ta iled  
study . This w as a c c o m p lish e d  on A ugust 21 and Sep tem ber 26, 1972.

PURPO SE

• The d e ta ile d  study  in  th is  w ork  env ironm en t w as conducted fo r  the  fo llow ing 
re a s o n s : _•

1. To fu r th e r  d e te rm in e  em p lo y ee  expo su re  to a sb es to s  f ib e r s .

2. To fu r th e r  su b s ta n tia te  th a t  th e  f ib e r  con cen tra tio n  rem a in ed  
c o n s is te n tly  below  th e  le v e l re q u ire d  by th e  O ccupational 
Safety 8: H ealth  A ct of 1970.

3. To enco m p ass  a l l  p h a se s  of th e  o p e ra tio n . •

4 . To fu r th e r  d e te rm in e  w h e th e r  th e  vacuum  dev ices u sed  in  th e  
o p e ra tio n s  w e re  su ff ic ie n t fo r  th e  co llec tio n  and re te n tio n  of • 
a sb e s to s  f ib e r s  g r e a te r  th a n  fiv e  (5) m ic ro n s  in  length .

5. To d e te rm in e  w h e th e r em p lo y ees  can  w ork in  th is en v iro n m en t ■
w ithout th e  u s e  of r e s p i r a to r y  p ro te c tio n .

. . '
6. To fu lf i ll  th e  sam p lin g  re q u ire m e n ts  s e t  by th e  O ccupational

Safety  & H ea lth  A ct of 1970. '

SAMPLING

O n'A ugust 21, 1972, e ig h t (8) sam p les  of two hundred  and fo r ty  (240) 
.m in u te s  each , p lus f iv e  (5) b la n k s  w ere  co llec ted  in  th e  w ork en v iro n m en t. T he 

su rfa c e s  on two of th e  240 m inu te  sam p les  w e re  ex trem ely  loaded  w ith 
p a r tic u la te  m a tte r  and could nut In* p ro c e s se d . F o rth * «  re a so n , one (1) ad d i­
tio n a l sixty (60) m in u te  sam p le  and one (1) blank w ere  co llec ted  fo r the  bevelling  
and p re d ril lin g  o p e ra tio n  on S ep te m b er 26, 1972 as shown in  th e  follow ing ta b le  
of r e s u l t s .

FX.V.'S



_ A ll sam ples w e re  co llec ted  acc o rd in g  to  the  O ccupational Safety 4.- Health
A ct, "A sbesto s  Sam pling Data Sheet # 2". A ppendix  I gives in fo rm atio n  on the 
c a l ib ra t io n  of sam pling  pum ps and th e  sam pling  m ethod .

SA M PLE EVALUATION

A ll sam p les w ere  counted acco rd in g  to  th e  O ccupational Safety & H ealth 
A ct, "A sbesto s  Sam pling Data Sheet ÿ 2, " d u rin g  the  m onth o f  O ctober 1972. 
A ppendix  II gives in fo rm atio n  on the handling  and counting m ethod .
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SUMMARY

The r e s u l ts  o i the p r e l im in a ry  and detailed  studies in the w ork e n v iro n ­
m e n t of H opem an B ro th e rs , Inc. a b o a rd  a LASH v esse l, Avondale S h ipyard , 
in d ic a te s  th a t the  av e ra g e  a s b e s to s  f ib e r  concen tra tion  of f ib e rs  g r e a te r  than  
five  (5) m ic ro n s  in leng th  p e r  cub ic  c e n t im e te r  of a ir  was c o n s is te n tly  below  
th e  TLV  re q u ire d  by the O ccu p a tio n a l S afe ty  & H ealth A ct of 1970. '

A. P r e l im in a ry  Study - 0 .02290  - A v erag e  f ib e r s /c c  g re a te r  than  5 m ic ro n s

B. D eta iled  Study - 0 .07791 - A v e rag e  f ib e r s /c c  g re a te r  than 5 m ic ro n s

C. T o ta l, b o th  s tu d ies  0 .05040  -  A v erag e  f ib e rs /c c  g re a te r  than  5 m ic ro n s

. A to ta l of 13 sa m p le s  (a p p ro x im a te ly  37 hours sam pling tim e) and sev en
(7) b lank  sa m p le s  w e re  c o lle c te d  d u rin g  th is  p ro jec t and no one ind iv idual sam p le  
w as above th e  T L V .

CONCLUSIONS

B ased  on the  r e s u l t s  of th e  s tu d ie s  and the w ork p e rfo rm e d  on th e  p ro je c t,
th e  follow ing conc lu sio n s w e re  d ra w n : •

1. A sb esto s  e x p o su re  to em p lo y ees  in  th is  w ork env ironm ent was w ell w ith in  
the  c r i t e r i a  s e t  by  OSHA, 1970.

2. A ll p h a se s  of .the saw ing , c le a n  u p  .and d rillin g  operations ev a lu a ted  du ring  
the  s tu d ie s  th a t w e re  r e la te d  to  a s b e s to s  fib e r d isp e rs io n  in  the  w ork  
a tm o sp h e re  w e re  w ith in  th e  r e q u i r e d  TLV .

3. T he vacuum  sy s te m  u se d  on th e  saw ing  and d rillin g  equipm ent fo r  the '
co lle c tio n  and  re te n tio n  of a s b e s to s  f ib e rs  g re a te r  than five (5) m ic ro n s  
in  len g th  w as su ffic ie n t fo r r e d u c in g  the  a sb esto s  fiber co n ce n tra tio n  
below  th e  T L V . ‘

4 . E m ployees m a y  w ork  u n d e r  th e s e  env iro n m en ta l conditions a t m in im a l r is k
w ithout r e s p i r a to r y  p ro te c tio n . .

5. A ll sam p lin g  re q u ire m e n ts  by OSKA h as  been  fu lfilled . .

6. The a s b e s to s  le v e ls  d e te rm in e d  b y  th is  study w ere  ir. com pliance  w ith  the
p ro p o sed  1976 s ta n d a rd  of tw o f ib e r s  p e r  cc, g re a te r  than  5 m ic ro n s  in  
length .



RECOMMENDATIONS

It is  recom m ended  tha t th is  w ork  env ironm ent be re -ev a lu a te d  a t one 
y e a r  in te rv a ls  to in s u re  continuing com p lian ce  with OSHA s ta n d a rd s . -

The fo rego ing  re p o r t  is  b a s e d  in  its  e n tire ty  on work p e rfo rm e d  by 
M ax L . R ich ard  a s  an independent consu ltan t and  no official en d o rsem en t by 
T u lane U n iv e rs ity  is  im p lied . •



A PPEN D IX  I

EQ U IPM ENT

1. M ine Safety A ppliance, Model G G rav im e tric  P e rso n a l P u m p s,
B ureau  of M ines A pproval No. 2G -2239-O ccupational Safety  h 
H ealth  A ct A pproval No. 1A-101, '

2. M ine Safety A ppliance f i l te r  h o ld e rs  and sam pling a s se m b lie s .

3. M illip o re  f i l te r s  - C at. No. MAW P0037AO - 37 m m  D iam e te r . 8 m icro n
p o re  s iz e  •

CALIBRATION OP PUM PS

The p e rso n a l pum ps w ere  c a lib ra te d  to obtain a flow r a te  of 2 1/m  with 
sam p ling  lin e , f i l te r  and f i l te r  a s se m b ly  a ttached  u sin g  a P re c is io n  Wet T es t 
M e te r . F low  ra te s  w ere  checked th r e e  tim es  on each pump and a re fe ren c e  
m a rk  was e s tab lish ed  on the flow  r a te  in d ica to r lo c a ted  on th e  s id e  of the pump.

SAMPLING PROCEDURE

1. Im m ed ia te ly  p r io r  to sam p ling , each  pump was o p e ra ted  fo r  approx im ate ly  
two m in u tes  w ithout the  f i l te r  a s se m b ly  to in su re  p ro p e r  o p e ra tin g  te m p e ra tu re

' of th e  pum p.

2. The sam pling  lin e  was a ttach ed  and the pum ps w e re  o p e ra ted  again  fo r ap p ro x i­
m a te ly  one m inu te  to  c le a r  the  sam pling  line  of any m a te r ia l  th a t was fo re ign  to  
the sam pling  env ironm ent. _ '

3. The sam p lin g  p o r t  caps of the .f i lte r  w ere rem oved  and th e  f i l te r ”was m ounted 
on the f i l te r  h o ld e r a ssem b ly  and  aligned  fo r p ro p e r  fitting  around  the O ring 
in th e  f i l te r  h o ld e r.

4 . The pum p w as tu rn ed  on, the in tak e  p o rt of the f i l te r  w as se a le d  off and the 
sam pling  a ssem b ly  was checked  fo r  le a k s . T his was acco m p lish ed  by o b se rv ­
ing the p o s itio n  of the  flow  r a te  in d ica to r .

5. The face  cap  of th e  f i l te r  w as rem oved , the pum p tu rn ed  on, tim e  on was
logged and the sam pling p e r io d  begun. ■

F low  ra te s  w ere  checked d u ring  the sam pling p e rio d  a t  five  (5) m inu te in te rv a ls  
by o b serv in g  the flow ra te  in d ic a to r . F low  r a te  ad ju stm en ts  w ere  m ade as 
n e c e s s a ry  during  the sam pling  p e rio d  as the f i l te r  su rfa c e  a re a  becam e loaded 
w ith p a r tic u la te  m a te r ia l .

c

6 .



7. At the end of each  sam pling p e rio d  the  tim e  off -was logged, th e  face caps and 
p o rt cap s  w e re  re p la c e d  and the f i l te r  w as packed for tra n sp o rta tio n . The 
co llec tio n  s id e  o f the  f il te r  was p laced  in an up righ t position  to p reven t 
m ig ra tio n  of f ib e r s  a c ro s s  the f i l te r  su rfa c e .

C



L A H O » A T O K Y  C O U N T I N G  P R O C E D U R E

A sbestos f iber counting was done us ing  a Daush and Lomb P R . ¿7 equipped 
with phase  co n tra s t  a c c e s s o r ie s .  The m ic ro sc o p e  contained a porton  re t ic le  
which pro jec ts  a constant counting a r e a  and has p rov is ions  for  m ea s u r in g  f ib e rs  
of g r e a t e r  than five m icrons  in length. All counting was done at 430 m a g n i f i c a ­
tion using a lOx eyepiece and 43x objective.

Following is the lab o ra to ry  p ro c e d u r e  used  in f iber  counting:

1. The field m oni to rs  w ere .unpacked taking c a r e  tha t  the co llec tion  s u r f a c e
rem ained  in an upright position.

2. The mounting solution was p r e p a r e d .  A one to one so lu tion  by. volum e
of dimethyl phthalatc and diethyl oxala te  was p re p a re d 'a n d  p laced in a 
b a ls am  bott le .  To this 0. 05 g ra m s  of Xiltor m a te r i a l  was added for  
each m i l l i l i t e r  of so lu tion . The added  f i l t e r  m a te r i a l  i n c r e a s e s  the 
v iscosity  of the mounting solution and p re v e n ts  m ig ra t ion  of the f ib e rs  
from  one counting f ie ld  to ano the r .  T h e  so lu tion  was allowed to d is so lv e  
for s e v e ra l  hours  and then r e f r ig e r a te d  to extend shelf  life.

3. The sam ples  w ere  counted in the s a m e  o r d e r  a s  co llected  and each sa m p le
was p rep a red  and m ounted  ju s t  p r i o r  to counting as follows; '

A. The face cap and re ta in ing  r in g  was rem oved  fro m  the f ie ld  
m onitor  and the f i l t e r  sam ple  rem oved  with tw eeze rs .

11. The f i l t e r  sam ple  was sec t ioned  into th ree  c i r c u la r  p iece s .
T h ese  p ieces r e p r e s e n te d  61. 98% of the total f i l te r  sam ple- ■
su r face  a rea  of 855. 3006 s q u a r e  m i l l im e te r s .

C. Using a m edic ine  d ro p p e r ,  s m a l l  d rops  of mounting m ed ia  
w ere  placed on a 25 x 75 m m  s l id e  fo r  each  s e c to r  o f ' the  
sam p le .  The s e c to r s  w e re  then p laced  o v e r  the mounting  
m edia , sam ple  s id e  up, and c o v e re d  with a  1 .  1-j" c o v e r  s l ip .
Each s l ide  was identif ied  by sa m p le  n u m b er  and da te .

D. The mounted s l id es  w e re  allowed to-dry fo r  approx im ate ly  45
. minutes to obtain com plete  c la r i ty ,

4. The se c to rs  w ere  counted and a count of all  f ib e rs  g r e a t e r  than 5 m i c r o n s
in lengths w ere  reco rd ed .

5. The following form ula  w as  u sed  to ca lcu la te  f ib e r  concentra tion:



(Av F ib e r  Cnt) (F i l t e r  Area)________
CONCENTRATION = ( f ie ld  A rea)  (sam p le  Volume) (1000)

. - 2 \
A vcrag e  F ib e r  Count: A verag e  f iber  count p e r  s i r e  range 

F i l t e r  A rea : 855. 3006 m m ^  fo r  37mm D ia m e te r  m e m b ra n e  f i l t e r s  

Counting A re a :  R e t ic le  ca l ib ra ted  in mra^

Sam ple  Volume: T o ta l  tim e x  flow ra te ,  e x p re s s e d  in l i t e r s  

1G0Q: C onver ts  l i t e r s  to m i l l i l i t e r s  

• 1 M i l l i l i t e r  = 1 cubic cen t im e te r  ■

t


