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A c t ,  L'nder tne  ? r o v i a i o ; l s  of t h e  F r c e I 2 G m  of I:f.?r-.ation 
5 : . : .S-C.  5 5 2 ,  I a n  reqcc ' s t l z ;  ec? ies  c5 z z c 3 r . i ~  r e l a t i p 5  
tc t n e  Feed b !a t e r i a l s  P r o d u c z i c n  Center ir. F e r n a l Z ,  O h i o  

r e g a r d i n g  tnc heaitn r i s k  of cancer fTO;il e x 2 s s x r e  z c  
~ ; ' a n i i . c : ,  ur.ar.icrn c ~ i n ~ o u a d s ,  3,' s t ; ? e r  r22;,?z;:i*:il s c x r  
ezccxntered by workers  a t  t h a  FMPC. 

znJ z l s o  i r : fc rT.a t iGz  h e l t  . .  2: thi : cs~~ : . : . ?? .z  .,, - -  3r,.=r-r. _..__ y I  

- . .  
.?t?. i n e  s p e c i f i c  records that I reques t  a r z  as  L O - I O W S :  

Tcxicolcgy, c l i n i c a l ,  o c c u 2 a t i o n a i . .  3,' 
epidemioiogical s t u d i e s  or research 
c m d u c t e d  by t h e  AEC, ERDA,  or DO: 
roqarc5ing  t h e  i l e a l t h  r i s k  af c ~ f i t ~ i  f r ~ r i  
e x p o s u r e  t o  u r a n i u m ,  uranium cmpni?nds, 
Gi o t h e r  r a d i o a c t i v e  s a u r c e s  e n c c u z c e r e d  
by w o r k e r s  a t  t h e  FMPC. 

Research, reports, memorandum, c o r r e s p o n d e n c e ,  
o r  o t h e r  i n f o r m a t i o n  provided by t h e  AEC, 
ERDA,  o r  DOE to NLO, I n c .  o r  NL I n d u s t r i e s  
a s  t h e  p a s t  operators of t h e  FYPC r e g a r d i n g  
t h e  h e a l t h  r i s k  o f  c a n c e r  f r o m  e x p o s u r e  t o  
u r a n i u m ,  u r a n i u m  compounds ,  or o t h e r  
r a d i o a c t i v e  s o u r c e s  e n c o u n t e r e d  by w o r k e r s  
at DQE f a c i l i t i e s .  

H e a l t h  a n d  safety c o m p l a i n t s  rece ived  by 
t h e  AEC, ERDA,  o r  DOE f r a n w a r k e r s  o r  t h e i r  
r e p r e s e n t a t i v e s  r e g a r e i n g  e x p o s u r e  to u r a n i u m  
a t  t h e  FMPC. 

..-. 



4. Annual, periodic, or special heaith physics 
appraisals, reports, or investigations 
conducted by the AEC, E W A ,  or DOE of the 
FXPC 2urinc the period 1 9 5 5  throu5h 1985. 

5 .  '~r0iaZiGns by ;;LO, inc. of sny federal 
iZyLlCtiGns, stztutest az rz les  appiicable 
tc NLC, Ific.'s operatior. of t h e  FMPC. 

MARTIN 1-1. YOUNG 
& ASSOCIATES CO., L. ?...:. 

? & f L  By: Mark W. Napie "x 
* - . .  3 :....I. . '. P. - :./ 
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Mark W. Napier, Esquire 
Martin M. Young h Associates - 
130 East Sixth Street 
Cincinnati, Ohio 4 5 2 0 2  

Co. , L.P.A. 

Dear M r .  Napier: 

This letter supplements our April 1, 1986, response to your 
January 30, 1986, Freedom of Information Act (FOIA) request. 

In response to item 3 of your request, enclosed are five ( 5 )  
complaints from workers at the FMPC that may directly or 
indirectly involve exposure to uranium. Followup investiga- 
tions of these complaints which were conducted or authorized 
by the Decart3er.t of Energy (DOE) are atTacked to - .  the cor.- 
~Laints ~ > . 2  r + ~ c r ~ ~ . ,  ;r. part, tc :?-?at portlc:. C: ~ E E F .  3 c f  
your requesz ccr.:erning "ir.vestigations cond,icted by the X C  , 
EEiDA, ar 3CE c f  LL-.? FYPC d,rir.g t h e  period 1335 thrccqh 1935." 

1: . - = - - -  - -  :--- = - - " ; - _ . - - I  

fiers have tee:. ze~eted frc,r. each of t ide conplaints aria the 
accompanying investigation reports. These feletions were made 
in order to protect the personal privacy of the ~r.t:-.-:2calz 7 :  
**.pc7 ---.  -,.-_ = .  " - -  -:.E - -. ~ 1 ~ e r t a i n .  Release cf these names rriould 
cor,stitute a c i e a r l y  unwarranted izvasion of thcce 
individuals' privacy as there is no public benefit to be 
,?rived fron: S.;Z? release. Release c o a l Z  E : S O  lead tG 
unsclicited c:-.::ct of the ineividxals. Therefore, this 
i r . f c r r , a t i c r  :E t : . :e r .p t  fror;. cisclosure ir. accc rcanc r  cr.2 
provisions of 5 C.S.C. S 5 5 2 ( b )  (6) of the FOXA and 10 C.F.R. 
51004.10{b) (6) of DOE'S implementing regulations whLch exempt 
from mandatory public disclosure "personnel and medical files 
an2 similar files the disclosure of whlck would constitute a 
cl?szLy uriwazzar.zS2 invasicr. o r  pezsor.&l 2z:':acy. " 

Also enclcse2 in respor,se to item 3 are the following docu- 
ments : 
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1. Letter from a former NLO, Inc., employee to Dr. Thomas H. 
Mancuso, dated June 12, ? 9 7 0 ,  anc a ccry of D r .  MancUso's 
response dated July 7, 1976. Also attached is a copy of 
a letter dated March 2 8 ,  1 9 7 7 ,  fror, S. F. Audia, ?.ILO, 
Inc., to H. Doran Fletcher concerning a Workmen's 

. j$~j ;~ ;  - . \  - * ,  - - -  
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Mark W. Napier, Esquire -2 -  A P R 2  

CompenaatLcr. Clam ftled by the above XLO, Inc., former 
enplol.ee. The ??;.e and home address of tk.:s fcirmer PjLO, 
I n c . ,  employee have been deleted for the S a m  reasons 
outlined abcve. 

2 .  A formal complaint filed in the Court of Common Pleas, 
Hamilton County, Ohio, by Ms. Diane T. Hicks, alleging 
that her husband was exposed to uranium oxides while 
employed by NLO, Inc. 

Although the above two documents are not formal occupational, 
safety, or health complaints received by DOE directly from 
workers, they are, however, complaints in the sense that they 
allege exposure to uranium as a result of employment at NLO, 
Inc. 

In response to item 4 of your request, enclosed are copies of 
investigation reports and documentation related to reported 
overexposures of radiation at the FMPC. These investigations 
were conducted in accordance with DOE Order 5484.1, Environ- 
mental Protection, Safety, and Health Protection Information 
Reporting Requirements. Below is a listing of the enclosed 
documents: 

1. April 11, l 9 8 0 ,  letter from S. F. Audia to H. D. Hickman, 
with enclosed report dated April 9, i 5 8 0 .  

2 .  April 2 2 ,  I 9 6 0 ,  rner,orazduI.r! from Willian E. Travis to 
George P. Dix. 

3 .  July 1, 1 9 6 L ,  letter from H. D. Hickman to Sanuel F. 
Audia. 

4 .  July 30, 196L', letter from S. F. Audia to H. D. Hickman. 

5 .  November 10, 1983, memorandum from M. b;. aoback to R. 31. 
Spenceley. 

7 .  November 14, 1983, Incident Report. 

8. December 6 ,  1 9 6 3 ,  DCE Contact Report. 

9. December 16, 1983, nemorandum from G. S.Stukenbroeker to 
R. M. Spenceley. 

David E. Patterson. 
10. February 2 8 ,  1984, memorandum from William H. Travis to 

11. M Z ~ C ~  6, 1 0 3 . 1 ,  l~tter fron E!. R.. Theiss- tc R. 31. 
Spence ley. 
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- 3- APR 2 1986 Mark W. N a p i e r ,  E s q u i r e  

1 2 .  Gecenber 3 ,  1 9 8 3 ,  memorar.cun frzr ,  David 9 .  Howard t c  
Da';id E .  Pat ts-rszcr , .  

1 3 .  February  6 ,  1 9 8 6 ,  Repor t  Xx-ker  0 R 0 - 8 5 5 ,  I n v e s t i g a t - e n  of 
SeFtenber -Decenber  i961 PLant 9 Excess:.ie Lraniurn E n i s -  
s i o n s ,  Feed Mater ia ls  P roduc t ion  C e n t e r .  

1 4 .  J anua ry  3 0 ,  1986 ,  memorandum from R.  L. E g l i  t o  Robert W.  
Ba rbe r .  

15.  Februa ry  2 4 ,  1986,  memoran-dum from James A .  Reafsnyder  t o  

A s  no ted ,  names, s o c i a l  s e c u r i t y  numbers, and o t h e r  p e r s o n a l  
i d e n t i f i e r s  have  b e e n  d e l e t e d  from items., 1, 2 ,  5, 8 ,  9 ,  10, 
12, 1 4 ,  and 1 5 ,  above .  These d e l e t i o n s  were made i n  o r d e r  t o  
p r o t e c t  t h e  p e r s o n a l  p r i v a c y  of t h e  i n d i v i d u a l s  who w e r e  
exposed t o  r a d i a t i o n  i n  e x c e s s  of q u a r t e r l y  l i m i t s .  Release 
of t h e  exposed  i n d i v i d u a l s '  names would c o n s t i t u t e  a c l e a r l y  
unwarranted  i n v a s i o n  of those i n d i v i d u a l s '  p e r s o n a l  p r i v a c y  as 
t h e r e  i s  no p u b l i c  b e n e f i t  t o  be d e r i v e d  from such  r e l e a s e .  
Release c o u l d  a lso l e a d  t o  u n s o l i c i t e d  c o n t a c t  o f  t h e  i n d i v i d -  
u a l s .  T h e r e f o r e ,  t h i s  i n f o r m a t i o n  i s  exempt from d i s c l o s u r e  
i n  accordance  w i t h  t h e  p r o v i s i o n s  of  5 U . S . C .  S552(b )  ( 6 )  of 
t h e  FOIA and 1 0  C . F . R .  §1004 .10(b )  (6) of  D O E ' S  implernent i rg  
r eg -d la t ions  which exempt frorr. nanda tc ry  p u b l l c  d i s c l o s u r e  
"pe r sonne l  and r e d i c a l  f i l e s  and s i m i l a r  f i l e s  t h e  d i s c l o s u r e  
~f which wozle eo; ls '_ i tLte  a c l e a r l y  x w a r r a r t e 2  ir.vasiGr. cf 
p e r s o n a l  p r i v a c y .  " 

David Howard, w i t h  a t t a c h m e n t s .  

- - , _ _  *rie e ~ c l c s ~ ~ r e  c c r . s i s ' ~ s  oz L L I ,  ~ a q e s .  When c o r k l n e c  wicn t ; .~  
2 9  pages p r o v i d e d  you CT! A p r i l  1, 1936, t h e  t o t a l  number of 
ca5es c r a n s r i t t e d  t o  d a t e  is 219. &her. i c e  ccr?pls:e o u r  
r e spcnse  and a f i r .21  c o s t  d e t e r m i n a t i o n  h a s  been r a d e ,  we will 
,.,+ -,-c: _ _ _ .  = \ .  .:ou of the  ::::I anoc:_: eLe. At * L  - . . - <  - ; I  & - '  . - -e ,  w e  vu-:&- 2-50 
Eds-ise you of  your  right t o  aFpea l .  

T h e  "21th p h y s i c s  a p p r a i s a l  reF:c,rto respor .c ive  t c  ite: 4 ar.5 
z - -  x c 1 ; c e r ~ ~ s  r s z r c n s i v E  : e  ::=: 2 ..:::- r e z x s s t  C E  

forwar?ed t o  you by A p r i l  11, 1 9 8 6 .  

. , _  - - -  

. .  , . .  - - .  

S i n c e r e l y ,  

CC-1G : RSS 

P. T .  Marquess 
Au thor i z ing  O f f i c i a l  
A s s i s t a n t  Manager 

f o r  .Tdminis t r a t i o r .  
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Enclosures :  
As s t a t e d  
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Ifr. 8. D. Hicban, Director 
U u f  acturing D i v b i o a  
Oak 2idge Operations 
Department of Energy 
P. 0. Box E 
Oak Ridge, Tennessee 37830 I 

BETA RADIATION DOSE IN EXCESS OF DOE QUARTERLY LMIT 

Reference: Letter, K. 1. ROSS and E. Schoncs8 t o  W. J. Mama and 
R. C. Heatherton, 4 / 9 / 8 0 ,  "Investigation of U g h  Radiation 
Expoaurc" (Off ic ia l  Use Only) 

Durbg the f i r s t  quarter of CY-1980, an employee of the Xatioaal Lead Company 
of Ohio received a radiat ion dose t o  the skin of the whole body of 8.7 ram. 
The quarterly 1Mt specif ied in X a n u a l  Chapter OS24 is 5 rems. 

Information required f o r  a Type C investigation, as required in Manual 
Chapter 0502, is given below in sections (11, (2) and ( 3 ) .  Additional 
information is given In  sec t ion  (4) and i n  the enclosed investigation 
report  (reference). 

(1) How t h e  Exposure Occurred 

During the dosimetry badge use period from January 2 ,  1580 t o  February 6 ,  
1980, a chemical operator a t  the M P C  received a dose of 7.8 rems t o  the 
skin of the whole body. Host of t M s  exposure waa received vh i l c  he 
worked a t  the s t a t i o n  in P l a n t  5 where graphite crucibles  a re  loaded 
v i t h  about 1400 pounds of uranium metal scrap for  remelting. 
nourcu df beta radiation were crucibles bring loaded which contain, 
lmbeddrd in the graphi te ,  uranium daughter product8 from p r e v i a  
remelts; the crucible  l i d s  which also contain daughter producrs; and 
scrap iagot crop end8 which contain d8ught.r products in above-equilibrium 
conceotrationn. 

Principal 

i 

c .- 



(b) Date of Bir th:  

(d) Sex I 
Radia t ion  Dose, Rcmr 

Skln of the whole 
Exposure Periods Whole Body Body Hands Foreanas 

1/2/80-2/6/ 80 7.79 0.50 22.2 7.4 
2/6/80-3/5/80 0.37 0.05 1.5 0.5 
3 / 5 / 8 0 - 4 / 2 / 8 0  0.53 0.06 0.6 0.2 
Q u a r t e r l y  Totals 8.69 0 .61  24.3 8.1  

( 4 )  Addi t iona l  Information 

Seve ra l  cont r ibu t ing  causes  f o r  t h i s  overexposure are given in t he  
i n v e s t i g a t i o n  repor t  ( re ference) .  There is, houever, no single major 
reason for the h i g h  exposure t o  have occurred at  t h i s  time. The vork 
being done vas t h e  same type of vork done f o r  years  a t  the  c ruc ib le  
loading  s t a t i o n .  The materials being handled were s i m i l a r  t o  those 
handled in t h e  pas t .  the chemical opera to r  who received 
t h e  h igh  exposure, is a long-time P lan t  5 employee who had vorked at  
t h i s  s t a t i o n  many times. 

While there is no rfnglc apparent  reasoa for the high exposure, t h e r e  
is  no j u s t i f i c a t i o n  f o r  r e j e c t i n g  the  exposure as i nva l id .  

0 vaa f i r s t  t o l d  about h i s  high ucposure vhrn he w8s t r ans fe r r ed  
from c r u c i b l e  loading In early February. During the  inves t iga t ion  he vas  
quest ioned s e v e r a l  times about his work practices and he vas aware of t he  
reason f o r  t h e  questioning. 
that a r epor t  vould be s e n t  t o  DOE-OR 8s t h e  o f f i c i a l  n o t i f i c a t i o n  t h a t  
his q u a r t e r l y  dose t o  t h e  skin of t h e  whole body exceeded the W E  standard.  
H e  vas also informed of t h e  i n v e s t i g a t i o n  f ind ings  and t h e  s t e p s  being 
taken to prevent a rccumence. 
overexposure. 

On Apr i l  9 ,  1980, o w a s  informed - expressed no concern about t he  



Llr. a. D. RlrL.un, Director Page 3 

Tvo actions have been taken t o  reduce the  charge o p e r a t o r ' s  exposure. 
These are c r u c i b l e  aging and t h e  use of a p r o t e c t i v e  apron. 
changes are being  considered.  

Other 

"Primary" i n g o t s  are d e  from t h e  crop ends of prevlous ingots .  
c r o p  ends u s u a l l y  contaln 8 a f g n i f i c a u t  h v e l  of uranium daughter products 
which tend t o  P i g r a t e  into the  c r u c i b l e  walls from t h e  molten metal. Thus, 
t h e  w e d  c r u c i b l e  itself is a s i g n i f i c a n t  r a d i a t i o n  80urce i f  i t  is quickly 
reused.  
ano the r  c r u c i b l e  withdrawn for  the next "primary" charge. With t he  present  
supply of these c r u c i b l e s  a hold ing  per iod  of four -s ix  weeks is pos8iblc.  
Since t h e  uranium beta-emit t ing daughters  decay with a 24-day half-life, 
t h i s  de l ay  in reuse w i l l  reduce t h e  c r u c i b l e  beta radiation level by a t  
least SO%. 

These 

These c r u c i b l e s  vi11 be  placed in storage after each use and 

c r u c i b l e  g r a p h i t e  l i d s  a l s o  absorb t h e  beta-emit t ing urmirtr daughter 
products  and become r a d i a t i o n  sources .  
5-15 seconds f o r  each crucibl+ charged. Operators now wear a leaded-vinyl 
apron wh i l e  handl ing  the  lids. 

These l i d s  must be handled fo r  

S incere ly  
o + n d  ~ $ $ Y ' B Y  

S. F. AUOlA 
Manager 

S. P. Audia 
Manager 

EnC . 
cc:  U. J. Ad- 

M. U. Boback 
R. C. Heatherton 

/E. D. Hickman - 2 
A. J. Mugold  
K. N. Ross 
C. C. Smith 

C e n t r a l  F i l e s  



TO 5 J .  J. Adarns and 3. C .  Heatherton 

f R a A  k. 2:. Ross and E. Schoncgg 

-. ? LCtter, Heatherton to Adam, "!?eduction of Extrcnify 
D33e, - ,n 2/7/80 



above-mentloced wcrk h a b i t s  p l u s  an unkncrr! f r c t c r .  
Th l s  f a c t o r  was probably the  cha rg inc  dzzlng Juluary, 
1930 of a lo t  or  s e v e r a l  l o t s  of reach scrap  con- 
t a i n i n g  larqe amoucts of uFanium daughters  In regular 
product  charges.  These d a u g h t e r s  beifig buricd lr. t?.e 
ursniurr. would give on ly  a s l i g h t l y  inc=.ezsad dcse 
during the actual cha=l$ing. During sAsequtr,t reus* 
cf t h e  c r u c i b l e s  8nd l i d s  th*y were charged i n t o ,  
they would give a largr dkse slrrcc t h e y  wcul5 5s on 
t h e  s u r i a c e  and without; t h e  rrhielding of :he uran?ilm! 
me3al. This f a c t o r  by Itself would r c b a t l y  no: have 
caused the expos&-e r e c e i v e d  by &, but wi th  
t h e  c o n t r i b u t i n g  factcrs ,  1: d i d .  

Csztinlie t o  emphasize a5=inis:rg* v3 eon:r3ls and 
v e r i f y  they are bei5g  f:llowed. 

R? ::;est EnGlneerinc D L v i s I x  tc redesizn t::e nethod 
of l ld31nG charged c r \ r c l b l e s .  

3tvLse a rz thcd  t -  t h e  c r u c i k i e  t o  be lcaded 
r.~:;t c n  t:?+ ccnv5y:r OUT of tix ck3:ge sta:;;n. 

Ge:2rm:r.e if i t  is nsscssary f2r t h s  o p t r e t o r  t o  
ws5ch tne lo22td cruc iS1e  rmve t o  the ildding 
s t a z i m  cn the conveyor. If i t  1s necessary,  
p r s * r i d e  a S e t t e r  way 5 0  do so.  

\ 3 1  

'2rsln o p e x t c r s  t o  s t a y  away f r m  t he  cruclbla be:ng 
ckargcd. Use t h e  hois: instead of hanCs. 

- -:'lvos t, I zn', i 33 

;,:ien :?.e fii: was :?a? cn ?e>ruary 23-:9, 1 $ ? 3 ,  i t  was 
exarLnsC c l o s e l y  by both :he t t c h n l c l c n  and supcrv iser  cf 
Siaass2y Deparment . 
The p a t t o r t ?  on t h e  f l l x  caused by t h e  shields vas goc9. 
3 e r e  was no i n d l c a z i a n  of x-ray exposure or  chemical 
dayage. 

. .. 

210 l r rd l ca t ion  of misuse - a s  fcund. 



--- 
r i g h t  co l la r  po in t  of his  c o v e r a l l s  and n o r n a l l y  wears 
sleeveless coveralls. He had no x-rays t aken  dur ing  
January - height  and arm l e n g t h  are  such $hat when he 
reaches i n t o  t h e  c r u c i b l e  t o  load  p i e c e s  h i s  badge 
f r e q u e n t l y  dangles i n t o  the c r u c i b l e .  
s l i g h t l y  higher reading i n  the badge t h a n  the real expo- 
sure t o  h i s  sk in .  
d i f f e r e n c e  and would have only n i n o r  e f f e c t  on h i s  dose. 

Th i s  could cause a 

This is  believed t o  be a small 

states that he d id  no t  use the  c r u c i b l e  rhi2ld.  
He said i t  i n t e r f e r e d  w i t h  charg ing  the  c r u c i b l e s .  
on ly  d i f f e r e n t  type of material he remembers charging 
du r ing  January was some o l d  crushed t u b e s .  
because he had t o  pour them out  of the  box i n t o  a can anc 
hand load them i n t o  the c r u c i b l e s .  They were heav i ly  
oxid ized .  

The 

He remembers 

During the months of  November and December, 1979, and 
January ,  1980,- had been ass igned  t o  the Plant 5 
e a s t  c r u c i b l e  char8ir.g s t a t i o n .  
Job on Februazy 6 ,  1560 because of his January wrist 
dosimeters i n d i c a t i n g  he had rece ivpglabout  755 of the  
forearm q u a r t e r l y  permissible  dose.  

He was removed from t h i s  

The c r u c i b l e  charging opera t ion  is w e l l  known t o  be a 
p o t e n t i a l  source  of high r a d i a t i o n  exposure'to t h e  
o p e r a t o r s .  During the  past ,  o p e r a t o r s  have f r equen t ly  
been rezoved from i t  t o  lower exposure j o b s  when t h e i r  
monthly mist  o r  chest  dosimeters showed t h e y  might exceed 
the q u a r t e r l y  permissible dose i f  allowed t o  cont inue on 
tSis  job. 
dos imeter  exposure d c l n g  the  past yea- was 1025 mrsd.  
The highest monthly sxposure was 1632 mrad. The average 
w A s t  dos imeter  m o n t h l ~  be ta  p l u s  gamma exposure dur i3g  
1379 was 2426 m a d .  The highest las t  y e e r  was 4k60 mad. 
per  month. 

The average monthly beta p l u s  gamma ches t  

During t h e  month of January,  1980,- ches t  
d o s i a e t e r  rece ived  an exposure of 7 90 m a d  whiie working 
147  hours  at  the charging s t a t i o n .  
53 mrad per working hour. 
r a t e  he rece ived  dur ing  Novenber and Decenber 1979 on the  
sane job.  It is about f i v e  times the dose r a t e  received. 
by otker opera to r s  during 1979. 

The dose r a t e  averag20 
This  i s  three times the dose 
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During the month of February,  1980, - r ep lace -  
ment a t  the  c r u c i b l e  charge s t a t i o n  had an exposure of 
4177 mad. He worked 128 hours a t  the charge s t a t i o n ,  
which corresponds t o  a do8e r a t e  of 3 3  mrad/hr or about 
three times the average rate. 

Cont r ibu t ing  Fac tors  

1. Poor material handl ing  methods. 
c 

During the January f i lm badge per iod  - 
charged 290 c r ~ c l b l e s .  
Charges. 
c r u c i b l e s .  The c r u c i b l e s  are s t o r e d  on p a l l e t s  In 
the area. 
a handstacker .  
s t a t i o n  the ope ra to r  p u t s  a cable  s l i n g  around them 
and h o i s t s  them t o  t h e  charge s t a t i o n .  
manhandling a c r u c i b l e  t o  get the s l i n g  i n  
guid ing  i t  I n t o  t h e  charge s t a t i o n  and removing t h e  
s l i n g .  
t h i s  ope ra t ion  i s  consiCerzble  s ince  t h e  c r g c i b l e s  
are used and we l l  s a t u r a t e d  w i t h  uranium daughfers .  
The ope ra to r  I s  n e a r l y  i n  contac t  with t h e  cruziSle 
dur ing  t h e  e n t i r e  o p e r a t i o n .  
p r o t e c t  h i s  hands. Radia t ion  measurements one f o o t  
from these c r u c i b l e s  on March 4, 1980 were 200 mad/ 
hr or more. Contact measurements range from 800 t o  
3000 mrad/hr. 

Product charges a r e  made up of one t o  three d e r b i e s  
plus o t h e r  s o l i d  metal. 
rece ived  from the  charge v a r i e s  w i t h  t h e  age of the  
n e t a l  a f te r  I ts  l a s t  mel t ing  and t h e  method. :sed t o  
put it i n  the  c r u c i b l e .  
Contact r a d i a t i o n  neasurements of dezbiee m t h e  rerelz 
pla t form ranged from 120 up t o  150 mrad/hr. 
are put i n t o  the  c r u c i b l e  w i t h  a h o i s t .  
I s  not i n  d i r e c t  con tac t  w i t h  the  de rb ie s  and so 
r e c e i v e s  less r a d i a t i o n .  

Radia t ion  from o t h e r  remelt s o l i d  metal ranges from 
1 2 0  t o  200 mrad/hr, except t h a t  t o p  crops and s p i l l  
metal are usua l ly  much higher. 

T h i r t y  of these were primary 
These charges are u s u a l l y  rnade I n  U s e d  

They are  brought t o  the charge p l a t i o n  by 

This  involves  
p l a c e  and 

The r a d i a t i o n  r ece ived  by  t h e  ope ra to r  du r ing  

To put  these c r u c i b l e s  i n t o  the  charge 

Gloves are  worn t o  

The r a d i a t i o n  exposure 

Derbies a r t  usua l ly  no t  aged. 

The o g e r a t o r  
Derbies 

O??'ICIP.L vs5 O!EY 
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Thla material may be pu t  I n  the  c r u c i b l e  manually or 
If t o o  heavy by use of t h e  h o i s t .  
method is t o  manually place each p iece  In t h e  c r u c i b l e .  
T h i s  Involves p i ck ing  up one or more small p i e c e s ,  
carrying them l a s s  than 6 f t  t o  t h e  charge s t a t i o n ,  
and p u t t i n g  them i n t o  the  c r u c i b l e .  
rather c a r e f u l l y  p o s i t i o n e d  i n  fhe c ruc ib l e  t o  get 
maximum weight in minimum space* 
over the  c ruc ib l e  w i t h  one or bo th  ams extending i n t o  
It t o  p o s i t i o n  the p i e c e s .  During t h i s  time his badge 
I s  dangling i n s i d e  the t o p  of  the c ruc ib l e .  
the l o c a t i o n  where the highest r a d i a t i o n  levels are  
found 

Carry ing  the heav ie r  p i e c e s  t o  the c r u c i b l e  c l o s e  t o  
the chest, and the badge, a l s o  c o n t r i b u t e s  t o  the  high 
exposure t o  the  badge and upper body. Smaller p i eces  
are usua l ly  c a r r i e d  i n  each hand w i t h  t h e  hands belox 
waist l e v e l .  Larger p i e c e s  l i k e  top  crops and l a r g e  
t u b e s  r equ i r e  both hands and are usua l ly  c a r r i e d  near  
t h e  upper chest  and badge. 

When t h e  c ruc ib l e  is charged i t  I s  moved i n t o  t h e  
fu rnace  loading s t a t i o n  and a l i d  is put on i t .  
l i d s  a r e  k p t  in a 30-gallon drum on t h e  p la t form 
nearby.  
occu r s  i n  the product ion  of uranium. 
3000 mrad/hr a r e  common and measurements of 10,000 mad/ 
h r  have been made. 

The preferred 

These p i c c e s  are 

The ope ra to r  l eans  

Th i s  i s  

These 

Radiation from these l i d s  i s  t h e  h ighes t  that  
Measurements of  

To put  the l i d  on the  c r u c i b l e  the  opera tor  l eans  over 
t h e  drum, inserts both arms I n  the  drum and p icks  up a 
l i d .  The l i d  i s  then  c a r r i e d  abcut four f e e t  t o  t h s  
l i d d i n g  station. The o p e r a t o r  c a r r i e s  t h e  l i d  i n  S c t h  
hands d i r e c t l y  i n  f r o n t  of his chest. '&en he reac!?es 
t he  station he s l i d e s  the  l i d  on top  of the c r u c i b l e .  
If r s d i s t l o n  from t h e  c ruc ' ib le  l i d s  averaged 3000 
mrad/hr a t  the o p e r a t o r ' s  chest, he would be r e c e i v i n g  
50 m r a d h i n u t e .  
is about 3 t o  5 aeconds, 80 he would rece ive  724 t o  
1208 m a d  from t h i s  opera2ion  f o r  290 charges.  The 
rubber apron now being u8cd at t h l 8  s t a t i o n  reduces 
t h e  exposure t o  32 mad f o r  the 290 charges. 

Rad ia t ion  measurements on the charge platform range * 

from 2 t o  50 mad/&. The lowest exposure i s  near  

The t i m e  needed t o  l i d  t he  c r u c i b l e  

CFFICIAL US2 Of3LY 
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t h e  desk. The highe8t I 8  i n  f r o n t  o f  t h e  charge 
s t a t i o n .  A c ruc ib l e  i n  the charge s t a t i o n  raises the 
r a d i a t i o n  a t  1 f t  from t h e  charge s t a t i o n  a t  chest 
height t o  75-150 mrad/hr u n t i l  the  s h i e l d  i s  in p lace .  

2. I n f r e q u e n t  use of c r u c i b l e  sh ie lC.  

3 .  

On March 18, 1980, seven w u c i b l e s  were monitored wi th  
and wi thou t  t h e  sh ie ld  i n  use .  The r a d i a t i o n  was 
reduced  by 80 t o  95 percen t  when the  r h i c l d  was i n  
U I C  . 
Other t h i n g s  observed a t  this time t h a t  would i n c r e a s e  
exposure  t o  the charge o p e r a t o r  were: (a)  The c r u c i b l e  
on the  conveyor behind t h e  c r u c i b l e  S t i n g  loaded s t i c k s  
too far  i n t o  the  charging s t a t i o n .  Radia t ion  measure- 
ments a t  the  ope ra to r ' s  c h e s t  w i t h  t h e  charge s t a t i o n  
empty were abou t  40 mrad/hr. ( b )  The ope ra to r  pu t s  
h is  head i n  t h e  charge s t a t i o n  t o  watch t h e  loaded. 
c r u c i b l e  roll from t h e  s t a t i o n  on the conveyor. This 
exposes h i s  head, c h e s t ,  and badge t o  t h e  r a d i a t i o n  
from t h e  c r u c i b l e  next  t o  b e  loaded a: a very s h o r t  
d i s t a n c e .  

Length O f  f i l m  badge period. 

The extended working pe r iod  d u r i n g  which the January 
f i l m  badge was worn inc reased  the  monthly dose 
r ece ived .  Had the  f i l m  badge been exposed for only 
20 working days t h e  exposure would have been about 
6000 mrad. This i s  s t i l l  w e l l  above the pe.-misslble 
q u a 2 t e r l y  l imi t  of 5000 mrad. 

4. Other f z c t o r s .  

Other f a c t c r s  t o  b e  cons idered  i n c l u d e  t h e  method of  
c h a r g i n g  used. -prefers t o  charge by hand 
l o a d i n g  as much as he can. This keeps him nea re r  t h e  
s o u r c e s  of r a d i a t i o n  than  is necessary  when using t h e  
h o i s t .  The r a d i a t i o n  from the  material charged was 
not  measured. The type of  material making up the 
charges appears t o  be the  same a8 used during previous 
months. The pas t  h i s t o r y  of the charging opera t ion  
d u r i n g  1979 can be seen i n  Table 2. This shows t h a t  
excep t  for t h e  r a d i a t i o n  dose, January -1,980 was an 
ave rage  month. It a p p e a r s  probable  that  during Jenuary 
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some raterial  conta in ing  a h r g s  arrount of L-w.;u=: 
daushters was used. 
exposure t 3  the charge operator while Lc was bt1r.q 
charged. Yhen It wad n e l t c d  t h e  uraniua dausbters 
would cc l l cc t  on t h e  top o f  the c r u c i b l e s  and on the 
l i d  to c s u s e  more exposure as they were reused. 

T U 3  would slish:lg lncrcssa  the 

P .ib:e 1 shows the  tyFes of inqots made, t C . =  perzect 
primary ingot8 mde, t h t a e t a  plus Gama dose o f  the 
operato2 who had most t iae  at the chargtng station, 
and the hour8 worked 8t the charging 8tatlon during 
each nonth of 1979 and January and Februrry, 13aO. 
Dawln5 A p r i l  and September t o o  mrr.y people worked at 
t h e  charge station fcr their dose to  have any 
sl6nlticance. During reveral other months two or 
mre crr;ployces worked at the station. 
t ine  shown on the tabLe are those with  the mas$ hours 
wcrkeC at  the charge station during the  mcr?l;h. 

The dose and 

:able 1. E t t a  plus  G a z m  Dose Rates, Cruclble Charqe S t a ' . i x  

Dose !?a:e 

fhcst EeLck: 
IC ad /hr 

4 -  

Center 02' l i e d i n g  platform lid on lid drs. 20-25 

AlsLe be2ween scale and derbies €-IO 

A t  desk 2-3 

Center  of charge p l a t f c n  oveF sawed Ingots 
-...e =---t -- c h 3 7 3  stat ion 10-2 3 

;ias': c r u c l 3 l e  half v i s i b l e  . r;o-jo 

5-LO 

Ecpfy cr*iclble  i n  place with c r u c i b l e  shield 40-50 

I 
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Table 2.  Remelt Charges, Januar3 1979 to February 1980 
Number of Remelt CharRes B + Y  Dose Rate 

Mark 3 Fiats Dose Hrs. rm-ad/hr 
D s t  e 31 Primaries Total Primaries b TI'S m a d  Works& wc?'::eC 

Jan* 1979 281 39 320 12.2 0 1532 174 3.3 - 
Fcb.  1979 139 21 160 13.1 0 589 71 8.3 

- 0  1979 235 35 270 13.0 0 822 ll? 6.9 
--- Apr- 1979 207 35 242 14.5 30 x x 

June 1979 121  37 158 2 3 . 4  8 883 88 10 

July 1979 68 13 a1 16.0 0 670 72 9.3 

Scpt. 1979 1 3 7  6 143 4 . 2  0 X X 

May 1979 137 23 210 11.0 4 647 93.5 6.5 

Aug. 1979 193 ' 15 208 7.2 1 10111 1 2 9 . 5  8.0 

Oct .  1979 275 23 299 7.7 

Nov. 1979 219 1 3  232 5 . 6  

Dec. 1979 123 10 133 7 . 5  

 an. 1980 260 30 290 10.3 

2 1200 83.5 14 

9 1452 73 19 

10 1302 7 5  '-7 

Feb.  1980 1113 28 171 16.4 5 b 1 7 7  125 33 

Foot notes : 

I n  1979 there were a total of 2456 charges made of which 270 or 11% weze 
primaries. 

X = several people worked shor t  periods. No d e f i n i t e  radiation exposure 
assigned. 

OFFICIAL US5 C:xP 



K. N. Ross 

c 

cc:  S. F. Xudia 
51. If. Boback 
L. E. Green 
A .  J. Hangold 
G. C. Sxlth 
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A p r i l  22, 1980 

George P . D i  x , D i  rec to r ,  Operationai and Envi rormcntal Safety D i  v i  s i  on 
( EV-12) , DOE-HQ 

QUARTERLY REPORT OF RADIATION EXPOSURES - DOSE TO SKIN OF WHOLE BODY 
I N  EXCESS OF THE QUARTERLY LIMIT 

During the f i r s t  quar ter  of CY 1980, an employee a t  the  Feed Mater ia ls  
Production Center (FMPC), Fernald, Ohio, received a rad ia t i on  dose t o  
the  sk in  of the whole body o f  8.69 rems which i s  i n  excess o f  the DOE 
quar te r l y  l i m i t  o f  5 rems. The FMPC i s  operated by the National Lead 
Company o f  Ohio f o r  DOE under Contract Number DE-AC05-760R01156. 

The fo l low ing  in format ion i s  provided i n  accordance with DOEM Appendix 
0502, P a r t  I ,  0.2.a.: 

1. Descr ip t ion o f  How Exposure Occurred 

During t he  per iod o f  January 2, 1980 - A p r i l  2, 1980, a 
chemical operator a t  the FMPC received a dose o f  8.69 rems 
t o  the  sk in  o f  the whole body. The ma jo r i t y  of t h i s  dose 
was received whi le working a t  a s ta t i on  i n  FMPC Plant 5 
where graphi te  cruc ib les are loaded w i t h  ~ 1 4 0 0  pounds of 
uranium metal scrap f o r  remelting. The p r inc ipa l  sources 
o f  beta r a d i a t i o n  include the cruc ib les which contain, 
embedded i n  the graphite, uranium daughter products from 
previous remelts, the cruc ib le  l i d s  which a lso contain 
daughter products, and scrap ingot  crop ends which contain 
daughter products i n  above equi l ibr ium concentrations. 
There has been no s ing le  apparent reason fo r  the h igh ex- 
posure i d e n t i f i e d  as the work being conducted was o f  the 
same type which has been performed a t  t h i s  s ta t ion  f o r  a 
number of years. The pr inc ipa l  c o n t r i  but ing factors appear 
t o  be poor mater ia l  handling methods and an unusual number 
o f  remelts i nvo l v ing  ingot  crop ends. 



6eorge P. D i x  2 April 22, 1980 

c. Place o f  Birth: 
d. Sex:  Male 

3. a. Exposure period: 1/2/80 - 4/2/80 
b. Types of radiation: beta and gamna 
c. Dose t o  skin of whole body: 8.69  rems 

1 
6-334  : BJD 

b3 44- 
William H. Travis.  Director 

I - 

Safety and Environmental Control D i v i s i o n  

cc: C. A. Kellcr, MS-30 
H. D. Hickman, MS-31 
R. Handler, MS-333 



J u l y  1 , 1980 

National Lead Company o f  Ohio 
Am: Mr.  Samuel F. Audia 

Manager 
Post Office Box 39158 
Cincinnat i ,  Ohio 45239 

Gent 1 emen : 

BETA RADIATION DOSE I N  EXCESS OF DOE QUARTERLY LIMIT 

Reference: L e t t e r  from 5 .  F. Audia, NLO, t o  H. D. Hickman, DOE, dated 
A p r i l  11, 1980, regarding the  above subject. 

Based upon our review o f  the i n v e s t i g a t i o n  r e p o r t  on the above subject, 
we f i n d  the r e p o r t ' s  recomnendations t o  cover items which an aggressive 
exposure reduct ion program should i d e n t i f y  as a m a t t e r  o f  rout ine.  
leads t o  the conclusion that  strong, a d d i t i o n a l  emphasis needs t o  be 
placed on exposure reduction efforts. 

This 

We bel ieve a de ta i led  analysis of the depleted s t ream d i rected towzrd 
exposure reduct ion and involv ing operations, engineering, and heal th 
physics personnel t o  be necessary. Such an analysis should consider ex- 
te rna l  (whole body, skin, and ex t remi t ies )  as we l l  as i n t e r n a l  exposure 
sources and i d e n t i f y  administrat ive procedural,  and engineering ccnt ro ls  
which can be employed t o  reduce such exposures. This should be done 
w i t h  an ob jec t ive  o f  minimizing in tegra ted  person-rem as wel l  as i n d i v i d -  
ual  exposures and should i denti  fy  incremental improvements expected f o r  
various ava i lab le  options. 
programnatic impacts as appropriate. 
t i o n  covering reductions i n  exposures t o  l e v e l s  20% o f  the applicable 
exposure standards. 

It should also inc lude estimates of cost and 
The analysis should include informa- 



National Lead Company o f  
Ohio 

2 July 1 ,  1980 

Please provide me by July 18, 1980, w f t h  a schedule fo r  completion of 
such an analysis. Completion of the analysis by phases with p r i o r i t y  
given t o  areas of the potential h igh  exposure i s  acceptable. 

S i  ncere 1 y , 

6 - 3 3 4 :  BJD 

cc: C. A.  Keller, NS-30 
W. H. Travis, MS-33 

H .  0. Hickman, Director 
Manufacturing D i v i s i o n  

I 



July 30, 1980 

Nr. 8. D. Hickman, D i r e c t o r  
Hanuf8ctur ing Div is ion  
Oak Ridge Operat ions 
Department of berm 
P. 0.  Box E 
Oak Ridge, Tennessee 37830 

Dear Mr. Hickman: 

PLAN FOR RADLATION ULPOSURE REDUCTION 

Reference:  L e t t e r ,  8.  D. Hickman t o  S .  F. Audia, 7/1/80, "Beta Radiat ion 
Dose i n  Excess of DOE Q u a r t e r l y  Limit" 

Enclosed i s  our  p lan  for making a d e t a i l e d  analys is  of the  deple ted  uranium 
o p e r a t i o n  wi th  the  purpose of r educ t ion  i n  r a d i a t i o n  e q o s u r e .  
i n c l u d e s  all t h e  requirements  which you ou t l ined  in your J u l y  I,  1980 lec-ter 
r e fe renced  above. Also inc luded  I s  t h e  expected completion d a t e  f o r  each 
step of t h e  plan.  

The p lan  

An ad hoc cammittee of engineer ing ,  product ion,  and h e a l t h  physics  personnel  
has been formed f o r  coord ina t ion  of effort i n  making th i s  ana lys i s .  The 
D i r e c t o r  of Health & S a f e t y  is c h a i r i n g  t h i s  committee vhich w i l l  uee t  
p e r i o d i c a l l y  as requi red  f o r  t h e  purpose of reviewing t h e  progress  of the  
i n v e s t i g a t i o n  and t o  provide  guidance f o r  the project.  
r e p o r t  t o  m e  monthly u n t i l  t h e  p r o j e c t  is completed and I w i l l  keep you informed 
of t h e  status of the  work. 

The cha i rperson  vill 

P r i o r i t y  w i l l  b e  given t o  t h e  areas and fobs  wi th  p o t e n t i a l  f o r  h ighes t  exposure.  
For  example, it I s  kaavn that t h e  c r u c i b l e  loading  and ingot  sav ing  opera t ions  
are t h e  sources  of h i g h e s t  external exposure. 
for t h e s e  opera t ions  were looked at  i n  cons iderable  d e t a i l  about a year  ago. 
Extens ion  of t h i s  work will r e q u i r e  that w e  engage 90 Architect-Engineer Firm 
and funds f o r  t h i s  a c t i v i t y  have n o t  been budgeted. The completion da te s  for 
items 7 and 9 are our best estimates based on au tno r i za t ion  f o r  expendi ture  or' 
interim funds which will be  requested f o r  t he  engineer ing s tudy ,  b i d  award t o  
the A-E and the A-E s tudy  and estimate. 

The poss ib l e  engineer ing  c o n t r o l s  

I I I t s t 1 8 4  



Hr. E. 0. Hickm, Diractor 

In t h i s  analysis most of the e f fort  vi11 be directed a t  reduction of individual 
exposures. 
the integrated person-ran dose. 
throughout the study. 

It is believed this Vi11 also result I n  the greatest reduction in 
However, both goals vi11 be kept in mind 

If you have ug quut io9 .  or rug~es t ioru  regarding our approach to this problem 
p lease  l e t  us know. Hr.  B. J .  Davis of your Safety & Environmental Control 
Division could coatact Hr. R. C.  Reatherton, our Director of Health & Safety, 
for  that  purpose. 

S. F. Audia 

RCHIfb 

E n C  . 
cc: W. J. Adams 

R. C.  Heatherton 

w.  c. B i l l  
C. C. Smith 
N. R .  Leist 
Central Files 

/R. D. Hiclcma - 2 



PUN FOR EXPOSURE REDUCTION ANALYSIS - DEPLEIP) URANIUX PROCESSING STREAM 

List all opera t ions  in the dep le t ed  U process  from receipt of UFq t o  
m e t a l  shipment. Completion Date - 8/1/80 

L i s t  a11 personnel  exposures exceeding 20% of  t h e  permiss ib le  exposure 
in each of the folloving categories: 
(b) skin of t h e  body, (c)  extremities. Internal exposure - (a) lung 
burden  determined by In vivo monitoring. 

E x t e r n a l  exposure - (a) whole body, 

Completion Date - 8/15/80 

Using cost centers and information gained from work records  and interviews 
w i t h  supemlsor, determine ope ra t ion  p u t s  c o n t r i b u t i n g  t o  u p o s u r e .  
Completion Date - 9/1/80 

Where necessary, investigate more thoroughly t h e  methods of doing t h e  work 
8nd the r e s u l t i n g  exposures. Through obse rva t ion  of work methods, external 
radiation surveys, and 8 i rbo rne  radiation sumeys, determine t h e  causes of 
exposure. Completion Date - 10/15/80 

Evaluate degree  of mcposurc from va r ious  j o b s  and assign p r i o r i t y  f o r  
e v a l u a t i n g  exposure reduct ion methods. Completion Date - 11/15/80 

Giving h i g h e s t  p r i o r i t y  t o  those  ope ra t ions  vhich  c o n t r i b u t e  to g r e a t e r  
than SO2 of t h e  permiss ib le  exposure,  determine whac can be done to reduce 
exposure  by a d m i n i s t r a t i v e  o r  procedura l  control. 
r e d u c t i o n  t h a t  can be  achieved, t he  c o s t  of e f f e c t i n g  t h i s  reduct ion,  
and t h e  programmatic inpact .  

For  these smite opera t ions  determine the engineer ing  c o n t r o l s  which can be 
implemented, t h e  expected reduct ion ,  t h e  c o s t ,  and the  programmtic  impact 
for each of these con t ro l s .  

Estimate percent  

Completion Date - 12/15/80 

Completion Date - 5/1/81 

Extend the  i n v e s t i g a t i o n  ou t l ined  i n  s t e p  6 to opera t ions  cont r ibu t ing  
20 t o  SO% of t h e  permiss ib le  exposure. Completion Date - 5/1/81 

Extend t h e  i n v e s t i g a t i o n  o u t l i n e d  in s t e p  7 co Operat ions Contr ibut ing 
20 to SO:! of t h e  permiss ib le  exposure. Completion Date - 9/1/81 



m J E C T  

TO R. H. Spenceley 

FROM H. W. boback 

REFERENCE 

BETA DOSES ABOVE DOE GUIDE LIMITS 

Three chemical operators in Plant S lrrrve beta radiation exposure 
totals vhich exceed the DOE quarterly limit. 
(January-October) totals for two of these operators also exceed 
the DOE annul limit for beta radlation: 

Year-to-date 

Radiation Dose to the Skin of the Whole Body, Millirems 

CY-1983 Quarter 
Jan. -0c t . 

Oct. Total - 3 - 2 - 1 - Name - - 4972 4532 5377* 1229 16110** 

4148 4984 5549* 49 3 15174** - 
1456 5780* 3597 2386 13219 

*Exceeds DOE quarterly limit of 5000 millirems. 
**Exceeds DOE annual limit of 15000 millirems. 

The delay in reporting is due to uncertainties about the calibration of 
the TLD system. A serious deficiency was discovered in the calibration 
work done at the University of Michigan and it first appeared that 
correction of this error would cause a significant reduction in the 
estimated doses. Although additional vork remains, it is apparent the 
change, if any, vi11 be slight. 

This information will be reported today by R. B. Ueidner to the DOE-OR 
Safety 6 Environmental Control Division. 

m 4 d & U  
n. W. Boback 



NLO, I n c .  

November 11, 1983 

SUBJECT INVESTIGATION OF OVEREXPOSURE AMONG PLANT 5 CHEMICAL OPERATORS 

TO Distribution 

FRW R. M. Spenceley 

REFERENCE Letter, M. Boback t o  R. M. Spenceley dated November 10, 1983 entit led 
"Beta Doses Above DOE Guide L i m i t s "  

The following are appointed t o  perform a Class C type o f  investigation 
of recently disclosed overexposures t o  the s k i n  o f  the whole bo& o f  
three Plant 5 Chemical Operators: 

G. L. Stukenbroeker - Chairperson 
C. H. Handel 
C. E. Polson 

I t  i s  requested t h a t  the report o f  the Investigating Comnittee be complete 
by December 16, 1983. 

- - - --L;;y r < .  l b . .  : 
----.__ -." 

c 

R. M. Spenceley 
RMS:rb 

Di stri buti on: 
C. H. Handel 
C.  E. Polson 
G. L. Stukenbroeker 
M. W. Boback 
M. R. Theisen 

4 o b b y  Joe Davis 

D I 3 4 4 8 8  A C I I IUC C O N T I I A C T O I I  t 0 1  THE O L C A I I T U I N T  01 L N t m C V  
NOV 1 6  1985 
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W . - H .  T r a h s ,  S L 3 3  
J .  G .  M i l l i n s ,  SE-33 
E. W. B a i l e y ,  SL34 
H. 0. Hickman, DP-80 

'Qpe of Incident 

Rad ia t i on  Doses Exceeding DOE L i m i t s  

bat ion ,  Date, a d  
T i m  of Incident: 
NLO, I nc .  , Accumulated dose dur ing 
CV-1983 

&Darted bY: 

R. Cross 

Discussion: 

* 

x Initial  Report - 
Followup Report - 
- Final Report 

Division &der Receiving Report: 

B. J. Davis 

Date and T i m  Received by SEC: 

2:20 p. m., 11/10/83 

Date and Time Received by CRO 
( i f  different fran above): 

NLO, Inc.,reported t h a t  three employees have received r a d i a t i o n  doses t o  the 
s k i n  i n  excess of e i t h e r  the q u a r t e r l y  l i m i t  o f  5 Rem and/or the annual l i m i t  
o f  15 Rem as follows: 

Employee # 1 -  5.377 Rem dur ing the second quar ter  o f  CV-83 

Employee #2- 5.549 Rem dur ing the t h i r d  quarter of CY-83 
15.174 Rem dur ing the f i r s t  ten months of CY-83 

Employee #3- 5.377 Rem dur ing the t h i r d  quarter o f  CY-83 
16.110 Rem dur ing the f i r s t  ten months of CY-83. 

The employees a l l  have work assignments i n  P l a n t  5 i n v o l v i n g  a c t i v i t i e s  tha t  
r e q u i r e  r a d i a t i o n  exposures ( s k i n  i s  c o n t r o l l i n g )  t o  be c o n t r o l l e d  by 
a d m i n i s t r a t i v e  controls. Due t o  a change a new personal monitor ing system 
i n  January 1983, t h e r e s u l t s  obtained, which are hi her than with the o l d  

g i v e n  t o  the con t ro l  of exposure3 while the-* system was beinomaluated.  
Employees 92 and 13 have been moved t o  non-exposure posi t ions;  kLO, Inc., 
i s  i n v e s t i g a t i n g .  These are considered Type C occurrences. NLO, Inc.,is 

system,were apparently considered biased and insuf 2. i c i e n t  a t t e n t i o n  was 
. 

b k i n g  a c t i o n  t o  assure no other employees exceed the l i m i t s .  

n 

Name: B. 3. Davis 
-r: 6-0856 . 
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0 h t K ;  OaIGIMATOa: 

12/0/83 R. E. l j c idne r  

NLO, INC. 

DOE CONTACT REPORT 

T 4 L K C O  TO: 

Irhrsha Uppert 

ATTACHMENT 1 TO OLD 12572 

I con tac t ed  DOE-OR0 A t  4:lO PM on Wednesday, December 7, 1983 and was informed t h a t  
8. J. Davis w a s  a t  a t r a i n i n g  s u n i n a r  urd w u l d  n o t  be back i n  t h e  o f f i c e  u n t i l  Fr iday .  
I asked f o r  Marcia Uppert  b u t  s h e  had a l r e a d y  l e f t  the o f f i c e  f o r  t h e  day. 
s e c r e t a r y  t o  have h e r  call  me i n  the morning. 

I asked the 

- 
me d i d n ' t  cal l  by 1O:OO AM so I called her. I r e l a y e d  t h e  fo l lowing  information:  

1. 

= 2. 

3.  

4. 

0 received 2384 millirems (October) urd 3589 millirems (Noveaber) to the s k i n  
of the whole body which exceeds the DOE quarterly l i m i t  of 5,000 millirems. 
yea r - to -da te  to ta l  through November, 1983 is  16,242 m i l l i r e m s ,  which exceeds the DOE 

l i m i t  of 15,000 m i l l i r e m s .  

That  h e r .  

a m . .  --F 
0 October and November vork schedu les  d i d  no t  inc lude  any jobs which were 
under a d m i n i s t r a t i v e  c o n t r o l s  (1.e.a time l i m i t s  imposed) a t  t h a t  t i m e .  Her October 
reading  ( r ece ived  by IHCR on 11/10/83) uas the r e s u l t  of 85.5 hours  a t  t h e  burnout  
s t a t i o n  and t h e  remainOer a t  low exposure  jobs i n  t he  "A" a r e a  of P l a n t  5 .  Other 
workers '  exposures  also appeared to be h ighe r  than  expected when working a t  the 
bcrnout, so it w a s  dec ided  t o  add t h i s  work station t o  the  a b i n i s t r a t i v e  c o n t r o l  
l ist.  Product ion  D i v i s i o n  w a s  i n s t r u c t e d  v e r b a l l y  on 11/10/83 t o  move 0 to  
low exposure jobs for t h e  remainder  o f  t h e  yea r .  
the above on 11/11/83. 

A w r i t t e n  follow-up w a s  i s sued  on 

-November exposure  c o n s i s t e d  of 48 hours  a t  the burnout (11/1-10/83) and 
the ba lance  a t  t h e  lowest exposure jobs i n  P l a n t  5.  Yet her November exposure record  
irdicates that  i t  w a s  almost t w i c e  as much as October's. Based on past s t u d i e s  con- 
ducted by L. E. Green t h e  maximum r e a d i n g s  expec ted ,  based on jobs performed, would 
be 1716 and 795 millirems for October and November, r e s p x t i v e l y .  

S t u d i e s  are underway i n  a n  e f for t  t o  de termine  i f  t h e r e  are problems w i t h  the  TLD 
badges,  wha: they  n i g h t  be, and  what  must be done t o  correct them. Prel iminary 
r e s u l t s  from a s t u d y  conducted w i t h  20 badges h a s  shown t h a t  there is some ques t ion  
as to the va lues  r ece ived .  Four badges were a t t a c h e d  t o  a wheel which rotated s l o w l y  
so t h a t  each badge would be e q u a l l y  exposed. 
d i f f e r e n t  l o c a t i o n s  w i t h  r e s u l t s  as shown below: 

These badges were s e t  up a t  five 



NLO. INC. 

DOE CONTACT REPORT 

t c :  

12/8/83 R. B. Weidner 

rage i 

t ~ ~ a t o  t o :  

Marsha Leppert 

BETA DOSES ABOVE DOE GUIDE LIMITS 
W A n V  OF DISCUSSION: 

Group No. I n c a t i o n  Badge Readings (skin/whole body) 
H i 1  l irens 

~~ 

A Charge s t a t i o n  W / 8  15 5/7 4 13/9 140/7 

B Burnout  d e l i d d i n g  S t a t i o n  4624/87 6478/90 713?/86 8838/88 

2590/lSO C Graphite c r u c i b l e  7443/168 3238/155 1 

0 Burnout  r ep lugg ing  s t a t i o n  883Yl3 780/18 723/13 922/14 

E B u i l d i n g  65 354/354 359/359 353/350 37 3/37 3 

The badges  w e r e  t h e n  exposed a t  a d i f f e r e n t  s t a t i o n  as s h o m  b e l o w :  

E G r a p h i t e  c r u c i b l e  3 2 1  3/37 26 3 4 / 3  3 ?513/39 2339/38 

D Burnout  d e l i d d i n q  1936/26 2185/37 1724/27 3194/28 

*The badge fell i c t o  a c r u c i b l e .  

5. A d d i t i o n a l  q u e s t i o n s  have a r i s e n  c o n c e r n i n g  D r .  P l a t o ' s  wcrk. The methods used to  
E a r l y  e s t a b l i s h  c o r r e c t i o n  f a c t o r s  for each  of t h e  TLD e lemen t s  is be ing  checked. 

r e s u l t s  i n d i c a t e  some e r r o r s .  T h i s  work i s  b e i n g  expanded. 

6 .  The TLD's from September  were r e - r e a d  b e f o r e  b e i n g  i s s u e d  i n  November. There  were some 
badges which had a r e s i d u a l  r e a d i n g  ( c a o s e  urdcnown a t  t h i s  t ime).  Add i t iona l  work i s  
ongo ing  i n  a n  e f f o r t  to d e t e r m i n e  t h e  c a u s e  and t o  q u a n t i f y  t h e  v a l u e s .  

9. Leppcrt s a i d  she would r e l a y  t h e  i n f o r m a t i o n  to 8 .  J. Davis as soon as h e  r e tu rns .  She 
e z u s s e d  some of the problem t h a t  Y - 1 2  e x p e r i e n c e d  and thought  they  might  be able t o  
, v i d e  some a s s i s t a n c e .  I t o l d  h e r  t h a t  we have b c c n  i n  c o n t a c t  w i th  Y-12 and would 

She w a s  pleased w i t h  t h e  e f f o r t s  we were making and ag reed  c o n t i n u e  t o  do so as needed.  
t h a t  t h e r e  i s  s u f f i c i e n t  d a t a  t o  w a r r a n t  f u r t h e r  i n v e s t i g a t i o n  i n t o  it, and t h a t  t h e  
exposures reported for 1983 are qucst ionabl t .  

I to ld  h e r  t h a t  w e  had d i s c u s s e d  t h e  ex?osurc records w i t h o a t  8:OO AM t h i s  morn- 
ing .  
and t h a t ,  i n  o u r  p r o f e s s i o n a l  o p i n i o n ,  t l i tre wcre problems wi th  t h e  TLD's and t h e  numbers 
were probably higher t h a n  t h e  actual  exposures ,  b u t  t h a t  we have t o  accept the Values 
shown u n t i l  it c a n  be proven t h a t  t h e y  a re  i n  error. 
been moved from P l a n t  5 t o  a job i n  Rece iv ing  where t h e r e  are no exposures .  

W e  told- t h a t  s h e  exceeded DOE Guide L i m i t s  for t h e  4 th  q u a r t e r  and a n n u a l l y ,  

U n t i l  t h a t  can be done,. h a s  

I told H. Leppert t h a t  w e  w e r e  c o n t i n u i n g  w i t h  our i n t e rcampar i son  s t u d y  w i t h  Bat te l le  
P a c i f i c  and  EGSG. The f i r s t  round i s  scnedu led  t o  b e g i n  this nontb.. 

cc: G. L. S tukenbroeke r  
/ 

TRUCTIONS: 
Co-drrc this (0" in + r " , c i t n t  dercll  to -3.t D8.8~ C' u t r t ~ * ~ z  c-! l.'a-caer gcqerzl ty c,.:re c( r r r L j *  tronsptred. 

Forword two cosies I O  DsrisiOn Dtrector, r h o  ir. tur5 r.111 ser?$ w.c copy I C  t h .  bk-to3.t. 

- 

1 1 1 4 4 9 1  



December 16, 1983 

JJECT INVESTIGATION OF BETA DOSE EXPOSURE - PLANT 5 CHEMICAL OPERATORS 

DhD #2512 
08-255 

1 
i 

R. M. Spenceley 

a. 6. L.  Stukenbroeker 

= E 2 E t q C E  Letter. e. Boback t o  R. N. Spenceley, 6e:t Doses Above DOE Guide L i r i t S ,  
November 10, 1983. 
Memo. 
Chemical Operators , November 11 , 1983. 

R. M. Spenceley, Investigatibn of Overexposure Among Plant  5 

I n  reference 1, above, the beta dose which three NLO, Inc. employees 
received i n  CY-83 w h i l e  working i n  plants 5 and 9 ,  was reported t o  your 
office.  These NLO, Inc. personnel and their  accumulated whole body beta 
dose for CY-83 are shown below i n  Table  1. 

TABLE 1 
Radiation Dose t o  the Skin of t h e  Whole Body, Millirems*** 

CY-1983 Quarter 

Name - Oct. Total 3 2 1 
Jan. -0ct. 

- - - - 
4972 4532 5377* 1229 16110* 
4148 4984 5549* 493 15174*+ 

- 
I) 0 1456 57ao* 3597 2384 13219 

*Exceeds DOE quarterly limit of 5000 millirems. 
*+Exceeds DOE annual l i m i t  of 15000 millirems. 

***Final dose adjustments shown in Table 5,  Page 7 of this report. 

Reference 2, above, established a cornittee to perfonn a Class C type 
investigation o f  factors contributing t o  the recently reported whole 
bod-v beta  dose exposure t o  the three NLO, Inc. personnel listed i n  
Table 1. 

1. DESCRIPTION OF HOW EXPOSURE OCCURRED: 

A wide variety of chemical and  metallurgical process steps are 
utilized a t  the  Feed Materials P r o d u c t i o n  Center (FMPC) for t he  

conversion of uranium oxides a n d  recycle materials t o  uranium 



Page 2 

trioxide for shipment t o  the green sa l t  p l a n t  or machined uranium 
ingots and bil lets for extrusion i n t o  tubular form for fabricating 
fuel cores, target fuel elements and other shapes used i n  the defense 
programs of the Department of Energy. 

The function a t  the WC which is of interest in this investiga- 
tion i s  the reduction and casting o f  uranium metal. 
and 1A show the flow diagram used in the manufacture of uranium 
ingots  and slabs. 

Uranium metal i s  produced from UF4 in a thermite-type reaction 
w i t h  magnesium. 
i n t o  a slag-lined po t ,  see tl ,  #2, and 83, Figure 1. The p o t  t s  
capped w i t h  slag, f i t ted w i t h  a steel cover and heated i n  a resistance 
furnace until the contents react spontaneously, see #4, 9 5 ,  Figure 1. 
After cooling, the contents are removed and the uranium mass, called 
a derby, i s  separated and cleaned by slag c h i p p i n g  hammers and by 
b l a s t i n g  w i t h  uranium shot meta l ,  i f  necessary, see #6, Figure 1. 

Figures 1 

f 

UFq and magnesium granules are blended and charged 

Some derbies are transferred t o  the casting area, others t o  another 
building (Plant 9 )  casting area, and s t i l l  others t o  other DOE sites 
fo r  use i n  related research and development programs. 

In the casting process, cleaned derbies , together w i  t h  urani um 
recycle metals are charged into a graphite crucible - see R9, 
Figure 1. The loaded crucible i s  placed i n  a vacuum induc t ion  
furnace and heated t o  approximately 2700' F, a t  which temperature 
the uranium metal i s  ready t o  pour - see #lo,  Figure 1. A shear 
plug i n  the bottom of the crucible is then broken t o  permit the 
molten metal t o  flow i n t o  a heated graphite mold located directly 
under the crucible - See #ll, Figure 1. After appropriate cooling, 
the mold i s  separated f r o m  the i n g o t ,  see U12, Figure 1, cleaned 
and prepared fo r  re-use by "burning" the inside t o  oxidize any 
residual uranium - see 115, Figure 1. Molds are reconditioned 
and coated before re-use - see $13-14, Figure 1. 

As-cast ingots are cropped and an  analyt ical  sample i s  taken by 
sawing about  two inches from the t o p  section t o  remove shrinkage 
cavities and impurities which rose t o  the top  of the melt dur ing  

I t 1 4 4 9 3  * 
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s o l i d i f i c a t t o n  after pour - see 116, F igure 1. Also, "flats" are 
cas t  i n t o  molds and processed i n  much the same manner as ingots .  
Metal s i z i n g  i s  accomplished by sawing - see 116, F igu re  1. 

The three NLO, Inc. personnel l i s t e d  i n  Table 1 a r e  assigned t o  

metal product ion a t  the FMPC - e s p e c i a l l y  i n  the c a s t i n g  phase 
of the operation. During CY-83 the three NLO, Inc. personnel, 
who have received beta whole body exposures near DOE c r i t e r i a  
l i m i t s ,  had the major work assignments shown i n  Table 2. L i s t e d  
a l s o  are the approximate hours spent a t  each s t a t i o n  i n  the uranium 
metal process - see F igure 1. 'Only those work assignments which 
have been evaluated t o  have "above average" beta dose r a t e s  are 
included i n  the summary i n  Table 2. 

TABLE 2 
CY-83 - Major Work Assignments of-, 0, and- 

Plants 5 and 9 - See Fioure 1 
Work S t a t i o n  m.) (8  Mos.) 

Charging 9 
Burnout 15 
8 o t tom I' F I' 3 
301 t e r  3 
Saw 16 
Capping 4 
Top Furnace 10 
8 rea kou t 6 
5L Gishol t  Lathe 16 
Approximate Tota l  

Exposure Hours 

98 Hrs. 67 Hrs. 
33 It 140 " 

1024 " 7 " 

53 " 

310 " 

42 " 164 " 

565 " 

7 It 

1220 Hrs. 

1560 Hrs. 950 Hrs. 1220 Hrs. 

Table 3 i s  a dose exposure c l a s s i f i c a t i o n  o f  the work assignments 
i n  the areas  t h a t  and have worked dur ing 
CY-83. 

The exposure being i nves t i ga ted  by t h i s  comni t t e e  was apparent ly 
accumulated by-, and - a t  the work assignments 
c i t e d  i n  Table 2. 
the reported doses t o  these three employees, w i l l  be discussed l a t e r .  

The correctness o f  dosimeter, which may af fect  

2. PERSONAL INFORt*IATION: 

Table 4 l i s t s  the p e r t i n e n t  in format ion requi red f o r  a type C i n v e s t i -  
ga t i on  f o r  the three NLO, Inc. employees l i s t e d  i n  reference 1. 



Job 

Plant 5 Reduction: 

Jolter 

Top 'F' Machine 

Bottom 'Fs Machine 

Capping, Lidding 

Rockwcll 

Breakout 

Pes iduc 
Building 55 

P l a n t  5 R e m e l t :  

Charging 

Top Furnace 

B o t t o m  Furnace 
Burnout 

Separation 

Saw 

Mold Recondition 

Saw Sharpener 

Graphite Shop 

f 

+ P l a n t  9 Chemical: 

Charging 

Hold preparation 
Top Furnace 

Sottclm Furnace 

Separation 

Derby Soak 

Zi rnlo 

RADIATION DOSE RATES 
Estimated Range,* mtem/hour 

Skin (Beta + Camma) Wholc-Body (Canma) wrist - 

1 - 2.5 
1.5 - 2.5 
2.5 - 4 

1 - 3  

0 . 8  - 1.5 

1 - 4  

1 - 3  - 
0 . 5  - 2 

7 - 1s 
2 - 4  

4 - a  
5 - 10 
6 - 12 
7 - 18 
2 - 8  

0.5 - 1 . 5  

1.0 - 1.5 

5 - 12 
2 - 4  

2 - 4  

4 - 8  

5 - 10 

2 - 3.5  

1 - 3  

0 . 2  - 0.3 
0.3 - 0 .4  

0.2 - 0.4 

0 . 2  - 0.4 

0 .2  - 0.3 
0 . 2  - 0.3 
0 . 2  - 0 . 3  

0.1 - 0.2 

0.s - 1.0 

0 .2  * 0 .3  

0.3 - 0.6 

c . 5  - 1.0 

0.5 - 1.0 

0 . 5  - 1.0 
0.1 - 0 . 4  

0.1 - 0.3 
0.1 - 0.3 

0 .6  - 1 . 5  

0.2 - 0.5 

0 . 2  - 0.5  

0.5 - 1.0 
0.6 - 1.5 
0.2 - 0.5 
0.1 - 0 . 4  

1 .5  - 2.5 

1 . 5  - 3.0 

3.0 - 4.5 

1.5 - 3 . 0  

0 . 8  - 1.5  

1.0 - 9.0 

2 - 3  

0.s - 2 

10 - 20 

2 - 5  

5 - 12 

5 - 15 

7 - 15 

10 - 20 

2.5 - 10 

0.s - 2 

1.0 - 1.7 

5 - 1s 

2 - 5  

2 - 5  

5 - 10 

5 - 12 

3 - 5  

2 - 4  

*Based on 1981 f i l m  and wrist badge data. 

Teuch h i q h c r  levels from f l a t  mold rcconditioninq. 
+No radiation dose rate data available on Plant 9 l a thes .  



!iFthdate B i r thp lace  f 
Sex : 
5.5. No.: 
Address : 

3. PERSONAL EX 

- TABLE 4 
PERSONAL INFORMATION 

OSURE RECORD: 

The rad ia t i on  dose t o  the sk in  of the whole body f o r  the three NLO, 
Inc. employees i s  presented i n  Table 5. YTD CY-83 and CY-82 are 
presented f o r  fu r ther  discussion. 

Jan. 
Feb. 
Mar. 
Apt. 
May 
3un. 
J u l  . 
Aug . 
Sep. 
Oct. 
Nov. 
Dec. 

Tota l  (mrems) 

TABLE 5 
Radiation Exposure Record (mrem) 

0 - P l t .  5 
- 1983 - - - 

630 
1,791 
2,551 
1,549 
1,405 
1,578 

591 
1,320 
3,460 
1,229 

16 104 

233 
64 1 

1,400 
2,123 

847 
868 
437 

1,654 
1,048 
1,771 
1,347 

870 
13,239 

vccatim. shit&.m - wo wesss. 

Re-assigned to Trrrnsportotion (Garage). 
Re-assigned out of Promcctia.  
' Re-assigned to tow ezposure job. 

4. SOURCE OF RADIATION DURING MELT-CASTING: 

1,456 
2,347 
2,793 

640 
845l  

1,125 
1,063 
2,384' 

12,653 

1,409 
1,430 
1,309 
1,249 
1,320 
2,415 

2,857 
1,964 

482 

728' 

15,163 

1,052 
457 
57 1 
681 
782 
598 
472 

1,559 
1,271 
1,576 
1,660 
1,264 

11,943 

The rad ia t i on  dose general ly associated w i t h  melt cast ing o f  uranium 
m e t a l  stems from the appreciable amounts of radioactive daughters 
f rom the decay of uranium, which becomes highly  concentrated i n  the 
dross mater ia ls produced when uranium i s  vacuum melted. 
t o t a l  dross i s  held up o r  migrates t o  the i n t e r i o r  surface of the 

P a r t  of the 



laelting cructble and some i s  splat tered on the c ruc ib le  cover. 
o ther  amounts of t h i s  dross become inc lus ion  mater ia l  w i th in  the 
l i q u i d  uranium when the metal i s  poured I n t o  the molds. 

Yet 

During r o l l d i -  

f i c a t i o n  of the metal i n  the molds the i nc lus i ve  mater ia ls carry ing 
the  decay daughter products apparently show a strong tendency t o  
separate or migrate t o  the cooler ingot  surface or l i qua te  t o  the top 
of the ingot.  NLO, Inc. knows t h i s  i s  a t o t a l  surface ef fect  because 
the  range of the  most energetic beta (2.28 mev) i s  only 0.6 mn i n  
uranium metal. 

The dross mater ia l  deposited on the i n t e r i o r  of the crucibles repre- 
sents a d i r e c t  rad ia t i on  dose t q t h o s e  engaged i n  the cleaning operation 
o f  the cruc ib les.  Unremoved dross or  t h a t  which impregnates i n t o  the 
c r u c i b l e  i s  a d i r e c t  rad ia t ion  dose t o  those personnel charging metal 
into cruc ib les.  The concentration o f  decay daughter p roduc t -ac t iv i t y  
on the surface of ingots i s  a d i rec t  rad ia t i on  dose t o  those NLO, Inc. 
personnel engaged i n  s t r ipp ing  the molds from the uranium ingots and 
also, a d i r e c t  rad ia t i on  dose Ss presented t o  employees who saw the 
top crops, samples, and s ize the ingots and/or slabs. 

The p a r t i c u l a r  beta rad iat ion of concern a t  the FMPC, and also a t  
Y-12, and Rocky F l a t s ,  i s  the Pa-234 beta which has a beta energy 
o f  2.28 mev. 
i n  Figure 2. 

Evaluation of the decay schemes o f  i n te res t  a re  shown 

The decay scheme presented i n  Figure 2 i s  based on the assumption o f  
chemical p u r i f i c a t i o n  of the uranium. The U-234 i s  apparently favored 
i n  the d i f f u s i o n  process and w i l l  require many thousands o f  years t o  
re -equ i l i b ra te  w i t h  U-238. 
i n  equ i l i b r i um again a t  approximately one week and f i v e  months, 

respect ively.  The most important po in t  t o  note i n  the  decay scheme 
i n ' f i g u r e  2 i s  t ha t  for  the purposes of external  beta dosimetry, 
i t  i s  only the  2.28 mev beta decay o f  Pa-234m t h a t  contr ibutes dose 
a t  depths greater than 7 mg/cm2. Decay studies a t  FMPC and e lse-  
where conf i rm the beta a c t i v i t y  of concern resu l ts  from the decay 
of Th-234 - h a l f - l i f e  of 24.1 days. 

Short l i v e d  Th-231 and Th-234 w i l l  be 

There remains l i t t l e  doubt that  the betas f rom the Pa-234111 i s  the 
major con t r i bu to r  t o  the beta whole body dose received by the 

three NLO, Inc. employees, 0, -, and 0, i n  perfor- 
mance o f  t h e i r  assigned duties i n  the FISPC m e t a l  plants. This same 
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5. 

conclus ion o f  h igher  than normal whole body be ta  dose t o  workers a t  
Carbide Nuclear has been confirmed by Ray (G. R.) Quinn of Y-12. 

NLO, INC. RADIATION CONTROL PROGRAM: 

The on ly  "cures" t o  date t o  reduce or e l i m i n a t e  body absorption of 
i o n i z i n g  r a d i a t i o n  i s  distance, sh ie ld inq ,  and c o n t r o l  of time. 

determine the need o f  one o r  a combination o f  t h e  three t o o l s  ava i l ab le  
t o  the FMPC t o  con t ro l  worker exposures, i s  t o  monitor exposure by 
f i l m  badges, TLD dosimeters and d i r e c t  r e a d i n g  instrumentation. 

NLO, Inc. 's  c u r r e n t  major c o t t r o l  program a t  t h e  FMPC u t i l i z e s  per- 
sonnel moni tor ing by nos. 
i s  c u r r e n t l y  i n  e f f e c t  and genera l ly  has been e f f e c t i v e  i n  p r o h i b i t i n g  
opera t i ng  personnel t o  exceed DOE q u a r t e r l y  and annual l i m i t s .  
much l e s s e r  extent,  sh ie ld ing and d i s tance  a r e  employed a t  Fernald t o  
reduce dose t o  employees. 

a. Dosimetry: 

NLO, Inc.  switched t o  a TLD-type dosimeter for monitor ing betas 
and g a m  r a d i a t i o n  a f t e r  a l o n g  p e r i o d  of  use of the conven- 
t i o n a l  f i l m  badge. 
Y s O  (2.3 mev 8 )  and T1-204 (700-800 kev f3) and cross c a l i b r a t i o n  
w i t h  the  former f i l m  badge mon i to r i ng  system ind icates the cu r ren t  
method of exposure recording achieves more sensi t i v i  ty  and accuracy 
t o  the  various beta energies and o f  course, are reuseable detectors.  

The NLO, 1nc.-TLD rad ia t i on  mon i to r i ng  system i s  g raph ica l l y  
shown below: 

To 

Admin i s t ra t i ve  c o n t r o l  of t ime has and 

To a 

Ca l i b ra t i on  o f  the new T L D s  by using Srgc- 

E 4 1 7 1  828 m g / d  S h i e l d  Cover 

E 1 CaSOI, 1 228 mglcm2 S h i e l d  Cover 
3 

H 
E I L i  B 0 I 99 mg/cm2 Sh ie ld  Cover 

2 2 4 7  

E I L i  B 0 I 42 mg/cm2 Sh ie ld  Cover 
1 2 4 7  

E -E = E' (Subtracts gama dose) 

E -E = E' (Subtracts gama dose) 

1 4  1 

2 4  2 



Energy absorption i n  the skin is possible from betas t h a t  
penetrate t o  0.007 un s k i n  depth - or shield/absorber density 
o f  7 mg/cm2. T h u s ,  t o  determine the low energy rad ia t ion  
shielded out  (absorbed) from the E monitor by the 42 mg/cm2 
shield cover i n  the NLO, Inc. badge, a correction BFs must be 
made t o  the beta dose monitor t o  include betas which  do not 
penetrate the 42 mg/un’ absorber. 

1 

This low energy beta correction, which i s  being re-investigated 
by NLO,  Inc. a t  this time, is achieved in this following manner: - 

E’ 

E’ 

1 - = B ; E’ x BFs* = True Beta Dose 
1 

*Seta factor for skin. 

To determine 8 ,  eleven or twelve NLO, Inc. TLDs were exposed t o  
a s t a n d a r d  S r g O -  Y S 0  source a n d  abou t  eleven o r  twelve of  N L O ,  
Inc. TLDs were exposed t o  a standard Tl-204 source. 
ratios between doses observed on the exposed TLDs by t h e  two 
different energy sources produced a curve similar i n  shape t o  
the curve shown below: 

A series of  

t NLO Calculated Curve 
J 

1 2 3 4 5 
*B 

*Curve shape approximate - fo r  illustration only. 

To determine the true beta dose, BFs is  determined from the 
above curve and i s  multiplied by El. 
betas w i t h  ranges from -7 mg/cm2 t o  42 mg/cEz have seen factorci 

Therefore, the low energy 
1 

I I 1 4 5 0 2  



- 
i n t o  the dose reading  observed fm the reading of the TLDt. 
If the value of 8 is  i n  the range o f  1.1 - 1.8, little dif- 
ference exists between the Univ. of Michigan curve and the 
NLO, Inc. curve. 
curve will give doses s i g n i f i c a n t l y  higher t h a n  the Univ-. of 
Michigan curve. Resolution of this difference i n  curve shape 
is apparently imminent and certainly required because Health 
and Safety Division states t h a t  8 values of up t o  the maximum 
curve values of 4.09 are being observed and calculated - t h u s ,  
large discrepancies would exist  from d a t a  taken from the curves 
shown above. 
months NLO, Inc. has observed occasionally dose ratios near the 
t o p  of the curves, t h u s ,  resolution of the true shape o f  the 
curve is essential. 

For B values greater t h a n  1.8, the NLO, Inc. 

Although the B r a t i o  i s  not changing, i n  recent 

b.  Administrative Control o f  Workers Time: 

NLO, Inc. has and continues t o  use administrative action on 
work assignments t o  control radiation exposure t o  NLO, Inc. 
personnel. 
meters every o ther  m o n t h .  Health and Safety Divis ion  (H&S) 

reads dosimeters monthly. There i s  about  7 t o  10 days lapse 
time required t o  process the TLDs. 
are reported t o  his/her supervisor the  same day as i t  is deter- 
mined there is a h i g h  dose r e a d i n g .  
l imited time restrictions a t  a p a r t i c u l a r  work station f o r  the 
employee may be made on the reporting o f  the h i g h  dose d a t a .  

Each employee has two dosimeters, alternating dosi- 

Employee h i g h  readings 

Work re-assignments or 

When H&S detects employee doses w h i c h  appear abnormally h i g h  o r  
quarterlylannual summary i s  approaching the DOE cri teria limits, 
an investigation i s  made. Exposure dose i s  corrected fo r  material 
accumulation on the exterior o f  the badge and a “theoretical dose” 
i s  calculated based on time a t  each work s t a t i o n  times the average 
dose expected a t  t h a t  work assignment. 

c. Shielding, Remote Control, Distance Considerations: 

The only areas where a comnittee member observed shieldinq being 
u t i l i z e d  a t  work stations known t o  produce above average expos- 
ure t o  workers was (1) the use of rubber  f l o o r  runner-type mats 
t o  cover uranium ingots/slabs, ( 2 )  an aluminum bonnet p a r t i a l l y  
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covering the hot i n g o t  after separation, (3) shielding a t  the 
bottom of the crucible a t  the burnout  s t a t i o n ,  and ( 4 )  par t i a l  
shielding a t  the crucible load ing  station. No Consideration 
appeared t o  be given t o  p l ac ing  stockpiled work i n  process a 
further distance from the operator. 

I t  i s  thfs committee's opinion much can be done quickly and 
economically by use of shielding (betas only) and distance, 
and work h a b i t s  t o  reduce operator exposure. 

Certainly i t  is the cemnittee's opinion that H&S should be 
actively consulted i n  the "productivity retention" program 
scheduled for P lan t  5. H&S i n p u t s  can contribute t o  ALARA 
i n  general, but specifically i n  material storage and handling 
(distance and 'shielding), remote control a t  some operations, 
negative pressure u t i 1  i za t ion  a t  various work s ta t ions  and 
worker wear-gear (leather aprons), and employee work hab i t s  
to  reduce beta dose t o  N L O ,  Inc. operators. The cornittee 
recognizes t h a t  the T l D  i s  worn outside any protective c l o t h i n g ,  
b u t  NLO,  I n c .  's p h i 1  osophy is  t o  reduce dose t o  the employee 
t o  as low a level as possible. 
data t o  determine actual s k i n  dose. 

ti&$ would then need t o  develop 

6. EXPOSURE HISTORY - PLANT 5: 

The r a d i a t i o n  dose to  the skin o f  the whole body reported i n  
reference 1 i s  attributable t o  one o r  more of the following causes: 

1. More material being processed in Plant 5. 

2. Poor employee work h a b i t s .  

3. Inaccurate dosimetry. 

Figure 3 i s  a p l o t  of MTU processed i n  the casting area o f  Plan t  5 
for CY-82 and YTD - CY-83. Material th roughpu t  increased 24 percent. 
Also p lo t ted  i s  w beta dose for the same period. 0 
exposure followed the uranium production rate; however, his annual 
average exposure increased 46 percent versus a production increase 
o f  only 24 percent. E igh t  fellow workers i n  P l a n t  5 experienced an 
average o f  49 percent exposure increase - a g a i n ,  based on only the 
24 percent production increase. The cause of this general increase 
i n  exposure t o  NLO, Inc. workers i n  P l a n t  5 should be investigated. I i IcrSCrIr 



An " a t  random" group of workers from Plant 5 were selected t o  check 
i f  a trend i n  exposure may exist i n  Plant 5. 
the  twelve employees selected i s  l isted i n  Table 6. 

T h i s  limited da ta  on 

TABLE 6 

Average Radiation Dose t o  the S k i n  of the Whole Body 

Selected Plant 5 Casting Workers 

7 YEAR I.iREM/MONTH AVERAGE 

1955 358 
430 1960 

1965 573 
1970 485 
1975 194 
1980 550 
1981 500 
1982 576 
1983 (10 Months) - 755 

- 

This d a t a ,  t h o u g h  n o t  conclusive, suggests an u p w a n  trenc 
and should be investigated more thoroughly. 

i n  CY-83 

Of  interest, i n  P l a n t  5 more slabs have been recently processed, 
i.e.,  36 pieces in A u g u s t ,  37 pieces i n  September, 123 processed 
i n  October, and 130 processed i n  November, 1983. Does this larger 
surface area increase exposure t o  NLO, Inc. Is workers processing 
the material? 

7 .  NLO, INC.  DEVELOPMENT EFFORT TO REDUCE BETA DOSE FRON URANIUM METAL: 

A t  the present time, NLO, Inc. i s  s tudy ing  the exposure dose pro- 
blems in order to  gain a more complete understanding of the mechanisms 
responsible for  separation and concentration of the decay daughter  
products (primarily Th-234) from the metal during the casting opera- 
tion in Plants 5 and 9. I t  appears the primary mechanism involves 
forms o f  partial chemical scavenging o f  t h e  radioactive Th-234 i n t o  
dross oxides, carbides, or MgF2 slag components which develop or are 
present during the uranium melting operations, and t h a t  these scav- 
enging materials are la rge ly  expelled from the liquid metal t o  report 
a t  the surfaces of interest on the solid cast metal. 
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Some work i s  being devoted t o  possible chemical scavenging o f  the 
Th-234 metal atom by the mold castings. Another experimental approach 
i s  based on the p o s s i b i l i t y  o f  decreasing the amount o f  Th-234 reaching 
the ingot  surface or being expelled i n t o  the sku l l  m a t e r i a l  by d i l u t i n g  
w i t h  innocuous Th-232 introduced as metal, e i t he r  i n  the melt ing step 
or i n  the preceding bomb reduction step. 
ppm Th-232 should great ly  d i l u t e  the radioact ive Th-234. It has been 
determined tha t  the Th-234 i s  present i n  the metal a t  the par t  per 
b i l l i o n  leve l .  

NLO, Inc. 's  development work w i l l  continue w i th  the object ive being 
t o  e l iminate the surfacing of the Th-234 isotope and i t s  decay daughters. 

The incorporat ion o f  a few 

c 

8. CONCLUSIONS AND RECOMMENDAT IOtiS : 

a. The analysis of exposure data presented i n  t h i s  invest igat ion and 
resu l t s  from recent rep roduc ib i l i t y  tes t ing  o f  the NLO, Inc. TLD 
system suggests the TLOs being used a t  the FMPC may.require 
fu r ther  refinement and more precise ca l i b ra t i on  and reproduci- 
b i l i t y  work. Perhaps re-reading the TLD elements a second or 
t h i r d  time and a check on established annealing procedures i n  

use a t  NLO, Inc. now may improve reproduci b i l  i ty/confidence i n  
ind iv idual  measurements. i 

I I n  section 5 of t h i s  repor t  i t  was stated the new NLO, Inc. ex- 
posure monitors (TLDs) a r e  being corrected f o r  low energy betas. 
The exact amount of t h i s  correct ion i s  not  known precisely, but 
may resul t i n  a 20-30 percent increase i n  whole body beta exposure 
f o r  production workers. 
dose increase t o  NLO, Inc. workers o f  about SO percent. No pro- 

cess change which could a f f e c t  exposure t o  workers, has occurred 
i n  Plant 5 casting area i n  the past two years. The committee 
recomnends fu r ther  invest igat ion of t h i s  observed increase i n  
dose t o  NLO, Inc. workers. 
doses because o f  more production? Are the employee work habits 
deter iorat ing? Is the dosimetry correct  and w i th  adequate pre- 
cision/reproduci b i  1 i t y  t o  assure proper controi  o f  exposure t o  
NLO, Inc. workers? 

The data reported i n  Figure 3 shows a 

Are the employees receiving higher 

To fu r ther  support t h i s  conclusion, i n  November 1983,- 
1 1 I 4 5 0 L a s  reassigned a t  mid-month t o  a low exposure job ; ,  yet her 

t 
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November nos  {ndicated he r  exposure was t e n t a t i v e l y  3589 mrem, 
which ca lcu lates t o  CY-83 Y T D  dose o f  16,242 mrem. 
spurious reading adds credence t o  the fact  that  f laws e x i s t  i n  

the FMPC's TLD dosimetry. 

Th is  obvious 

A1 so, I U S  i s  c u r r e n t l y  performing reproduci b i  1 i ty (p rec i s ion )  
s tudfes on some 20 TLDs i n  P lan t  5. 
generated t o  date f r o m  the Plant 5 t e s t s  (see Attachment 1) 
and aberrat ions observed from personnel 110s (B r a t i o  ranging 
t o  >5) i n d i c a t e  the c u r r e n t  TLD system lacks accuracy and pre- 
c i s i o n  t o  be an e f fec t i ve  con t ro l  on whole body dose. 

Very p re l im ina ry  data 

b. Work h a b i t s  apparently have contr ibuted t o  the h i g h  beta exposure 
received by-, m, and -. 
1. -: - i s  a h i g h l y  product ive worker. 

His  major j o b  assignments have been a t  the bottom "F" 
machine and the saw, w i t h  the saw being c l a s s i f i e d  as 
a high exposure operation. Since NLO, Inc.  would l i k e  
t o  maintain h i g h  p r o d u c t i v i t y  from -, protec-t ive 
gear and sh ie ld ing ,  p lus distance, should be incorporated 
a t  these work s t a t i o n s  t o  reduce exposure, which would 
permit  'and h i s  colleagues longer work t i m e  a t  
these assignments. H is  supervisor should a s s i s t  - 
t o  improve h i s  work h a b i t s  t o  reduce whole body exposure. 

2. n: L i k e  0, 0 i s  a product ive worker 
and h i s  work hab i t s  of "hovering" over h i s  l a t h e  
(SL Gishol t )  and h i s  c lose proximity t o  h i s  s tockp i l e  
o f  work-in-process has apparently cont r ibuted t o  h i s  
higher than average exposure t o  betas. 
evaluat ion of the work area, u t i l i z i n g  sh ie ld ing,  d i s -  
tance and work h a b i t  i s  essent ia l  t o  reduce the  dose 
t o  any employee u t i l i z i n g  t h i s  i ngo t  mater ia l  and machine. 

Again, an 

3 .  I): - work assignments were p r i m a r i l y  
a t  the top of furnace s t a t i o n  and c r u c i b l e  burnout. The 
c r u c i b l e  burnout operat ion was rated "high dose" on 
11/11/83 by H&S, as a r e s u l t  of 0 h igh  October 
TLD reading. -, i t  i s  to ld ,  on some occasions 
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i n  the performance of her duties, would climb t o  a 
posit ion near the furnace. 
assure t h a t  the crucible p l u g  would be removed and 
a successful pour would result. 

Also, H&S indicated t h a t  due t o  
stature, t o  successfully perform her duties she would 
be much closer t o  contaminated equipment and uranium 
"hot" from the Th-234 daughters discussed earlier. 
This analysis and conclusion appears reasonable. 
Thus,  either s h i e l d i n g  mus t  be incorporated i n t o  
some of her work s t a t i o n ,  remote hand l ing  operations 
installed, or  her work time must be administratively 
control 1 ed . 

This activity was t o  

small 

In sumnary: 

The apparent h i g h  beta whole body dose received by 0, 
-, and i n  CY-83 t o  date i s  based on one o r  more 
of the following causes: 

1. 

2. 

3.  

Unreliable dosimetry - the current TLD system apparently 
has flaws i n  measure o f  dose and precision o f  detection. 
T h i s  could be i n  the theory o f  interpretation o r  the 
reading/processing a t  Fernald. Data evaluated indicates 
the doses reported are on the h i g h  side. 

I t  is absolutely essential f o r  H&S t o  assess the employees 
radiation history - t h a t  i s ,  checking back over many months 
looking for trends, dose peaking which may be associated 
w i t h  variations i n  work assignments, TLD c a l i b r a t i o n  and  
poor work habits. 
available t o  each Division promptly. 

Poor work habits, relative t o  proximity of the worker a t  
f reshly cast w a n  urn. 
retraining o f  old employees as well as any new personnel 
assigned t o  " h i g h  dose" operations. 

Lack of use o f  equipment and personnel shielding/time/ 
distance i n  the  reduct ion  o f  dose t o  personnel a t  their 
work stations. Administrative control of time has, i n  
some cases, been executed late. 

Personnel exposure da ta  should be made 

H&S shou ld  assist production i n  
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5. 

6. 

Also, i t  Is r e c o m n d e d  U S  be i n v o l v e d  i n  developing 
lower doses ( v i a  sh ie ld ing ,  time, d is tance)  a t  work 

s tat ions.  
t o  minimize operator doses. 

F i n a l l y ,  the very basic o b j e c t i v e  i s  t o  reduce beta dose 
l e v e l s  from the f r e s h l y  c a s t  uranium. 
i s i o n  should a c t i v e l y  f i n d  out and c o r r e c t  the phenomona 
which r e s u l t s  i n  the s e l e c t i v e  m i g r a t i o n  of thorium t o  
the i ngo t / s lab  cool  surfaces. Zone heated mold i s  an 
area which should be  invest igated.  

H8S can a s s i s t  i n  S.0.P.s  f o r  work procedures, 

The Technical Div- 

Q R L W A  
/G*. L. Stukenbroeker, D i rec to r  

D&D D i v i s i o n  

6- E- de&- 
C. E. Polson, D i r e c t o r  

/ 
Techni ca 1 D i  v i  s i  on 

GLS/paw 
Attachment (1) 

cc: W .  J. Grannen 
R. M. Spenceley (xc) 



--- quarterly lirrdt dudng 3rd quaartercy 1983 d a r k  
Nal Undt CY 1983. 

. - - E b a a e e & d ~ l y l i m L t ~ 2 n d a n d b t h q u a r t r r r c Y  
1983 a d  mud 1Mt during CY 1983. . 

We believe the furdameneaf. factor Lnvolved was the failure to treat reported 
doses as "cormst" a d  amtml on that basis, even if un e m  in tht prrserr- 

provements, sane of tJhich m undemay ad s ~ n e  proposed in a productrvity re- 
tention h item. 

progress an =? a monito?Ang system kms suspected. we d l 1  be foll 
actlms closely; w, the fvdaanental med i s  or er@wm%q int 

If you have questions please -tact M. -per, FIS No.: 626-0855 

Attachents: 
As stated m .  

For a t t a c h e n t s  t o  t h i s  memo, see memo prevfously transmttted t o  you the 
same datt as t h l s  ~emo.  I 

i l l 4 5 1 1  
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OLcqnkr 3, 1984 

The corrected 1983 beta aqxmzes (mrem) for the involved errplayees are as 
follaws: 

1st- 2 d Q w % e r  3rd- 4thQLlarter - Amd 

-- 3,057 3,505 4,053 373 10,993 
- -  8ls 3,403 1,884 4,277 10,379 
0- 3,067 2,870 3,492 1,437 10,866 

Attached is c~rrespordence dated etober 10, 1984, frrrm NLO, k., SUmarLz- 
ing activit ies ard f i rd ings  which resulted in the decision to recalculate the 

If you have arry questions, please cmtact M. I)rarrrs, €TS No. : 626-0856. 

the a r l g i d l y  reparted doses. 

cc wfo Attadl. : 
PI. R. 'Iheisen, DP-81 
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NLO, I n c .  

M. R. Theisen, Director 
Weapons Division 
Oak Ridge Operations 
Department of Energy 
P. 0. Box E 
Oak Ridge, Tennessee 37831 

CINCINNATI, 

4 

OH1 0 45239 

Dear ~ r .  Theisen: 

REEVALUATION OF 1983 S K I N  DOSES 

Ref: 1. Letter, R. M. Spenceley to M. R. Theisen, "Investigation of Beta 
Dose Exposure - Plant 5 Chemical operators," dated December 21, 
1983 

2. Alvarez, J. L., et ai, Radiation Field Charactetization and Radio- 
loaical ECuipmc?r,t >Talcation at the Feed Materials Froduction 
Center, NLO, Inc., E G G  Idaho Internal Technical Report 
NO. HS-84-033, May, 1984 

3. Letter, R. M. Spenceley to H. R. Theisen, "Status Report - NLC 
Health Physics Appraisal - 1583," dated July 10, 1084 

A decision has been made concerning the status of the three emFloyees repcrted 
as having received beta doses above DCE guide limits (reference 1). It is t h e  
opinion of NLO, Inc., that those individuals' exposures did not, in fact, 
exceed the Radiation Protection Standard. The doses reported in reference 1 
were found to be in error and have been corrected. The original reported 
dcses and the revised doses for each of those individuals are shown in the 
table below. 

Original 
Reported Revised 

Dose DOSC 

Name Exposure Period ( n u e m )  (mrem) 

2nd calendar qtr., 1983 
4th calendar qtr., 1983 d 5,780 3,057 ' 

6,168 4,277 
calendar yr., 1983 16,437 1C,379 

3rd calendar qtr., 1983 
calendar yr., 1983 

- 5,371 3,492 
10 , 866 16 , 896 

3rd calendar qtr., 1983 5,549 4 , 053 
calendar yr. , 1983 15,235 10,933 

' 

7 



J L  R. Thai.cn, Director 
Weapons Division 

I .  

Page 2 

The individuals involved have been notified of these changes. A brief sumnary 
of the events leading up to this decision follows. 

In January, 1903, the film tadge dosimetry system at the FM?C was replaced by 
a Panasonic TLD system. lhis system incorporated a relatively new method for 
determining skin doses. In the past, skin doses were estimated from the 
response of a sinale detector under an "open window,'' i . c . ,  a detector that  
was covered by only a small amount of absorbing material. The Panasonic 
system presently being used measures the dose to the region of interest for 
skin doses ( 5  to 10 mg/cm2 below the skin's surface). Tc do this, two shallow 
TLD elements, each covered by a different thickness of absorber, are utilized 
in each dosimeter, and their relative responses are used to make an indirect 
estimate of the energy of the beta particles to which they were exposed. 
this estimate is made, the skin dose that would be caused by that enerqy of 
beta particle is calculated using a foxmula called an algorithm. The initial 
algorithm that was used with the T L D  system was developed by a consultant who 
also perfonned the initial badge and reader calibrations. 

QIce 

After a few months it became apparent that the TLD system was reporting much 
higher beta doses than had been received in the past. In addition, there were 
several instances in which employees who had worked an entire month at jobs 
that w e r e  known to entail little radiation exposure received reported skin 
doses in excess of those that had historically been receiver? at known higk 
exposure jobs. Confidence in the reported skin doses eroded, and an extensive 
review of the consultant's final report on the TLD system ensued. This review 
discovered some errors, b u t  none that would acccu?t for :!.E extremely h igk  
reported doses. 

As a result of the poor confidence in the skin doses reported by the TLD 
system, the breakdown of an administrative contrcl, ar3 t h e  late receipt of 
August dosimetry results because of a malfunction in the TLD reader, three 
employees received reported skin doses in exce.ss of quarterly and annual 
Radiation Protection Standards. These exposures were rexrted to the Health 
Protection Branch. 

The development of a prototype beta dose instrument by ECCG Idaho provided 
NLO with an opportunity for testing the response of the Panasonic TLDs to 
radiation from materials used at the FMPC. (Tests by the consultant had 
utilized laboratory standard sources.) 
Idaho performed such a study during the week of March 5, 1984. Their repcrt 
(ref. 2) has been fowarded previously. They found that the initial beta 
dose algorithm introduced a great deal of uncertainty into the skin doses 
reported by the Panasonic system, and they identified a second algorithm which, 
with some modifications, could be applied to the NLO dosimeter. 
algorithm, w?-.ich is used by DOE'S Radiation and Environmertal Sciences Labora- 
tory (RESL) at Idaho Falls, produced dose estimates that were superior to 
those received from the initial algorithm, when conpared to measurements made 
w i t h  the prototype dose rate instrument. 

A five-person survey team from EGLG 

This second 

f I 1 4 5 1 9  
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As a r e s u l t  of t h i s  stuf:: ,  i t  c a s  dec ided  t y a t  t h e  i n i t i a l  a lgor i thm would be 
r e j e c t e d  and tb.e P.ESL a l T c r i t h r  adopted. A l l  1984 8 o r l r . c t q .  r e s u l t s  have n m  
been c a l c u l a t e d  us ing  the  RESL a lgo r i thm,  and i n d i v i d u a l s  who rece ived  repor ted  
skin d o s e s  in excess of 2 C X  mrem d u r i n g  1983 w i l l  evc?tually be r e c a l c u l a t e d .  
A more complete  e i s c u s s i o n  of t h e  d e c i s i o n  to chanoe z l c ~ r i t h m s  can be found 
i n  r e f e r e n c e  3. 

R. M. Spcnceleyhj-"  
Manager 

sLn/ws 

cc: H. W. Boback 
G .  L. Lave 
E. R. Theisen 
R. 8.  Weidner 
B. J. Davis 
C e n t r a l  F i l e s  
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I .  S C O P E  OF I N V E S T I G A T I O N  

A S  a -2sult a f  d n  e x c e s s i v e  - e l e a s e  o f  s l i g h t l y  e ? - i c h e d  u - a i ' , q  
f r o m  t ' l z  F21.3 M a t e r i a l  P - a d i ~ c t i o q  C e n t e - ,  P l a n t  3 d u s t  co l l ec , c . l r )q  
s y s t e m  d J r i i g  S e p t e m b s r - J e c e m b i r  1 3 8 4 ,  a t y p ?  3 i n v e s t i g a t i o n  4 a s  
i n i t i a t e d  i n  a c c o r d a n c e  w i t h  D O E  O r d e r  5383.1 .  The i n v e s t i y a t i q n  
b o a r d  was c h a r g e d  w i t h  a s s e s s i n g  t h e  s i t u a t i o n  a n d  d e t e r m i n i n g  
c a u s a l  f a c t o r s  w h i c h  c o n t r i b u t e d  s i g n i f i c a n t l y  t o  t h e  r e l e a s e  
( E x h i b i t  - 1 ) .  

T h e  b o a r d  a s s e m b l e d  f a c t s  a n d  f i n d i n g s  by c o n d u c t i n g  i n t e r v i e d s ,  
i n s p e c t i n g  p l a n t  f a c i l i t i e s ,  c o q u l t i n g  w i t h  a t e a a  o f  b a g h o u s e  
e x p e r t s ,  a n d  c o n d u c t i n g  p h y s i c a l  t e s t s  on s i t e .  T h e  d a t a  w a s  
a n a l y z l t d  i n  p a r t  b y  u t i l i z i n g  t h e  Management  O v e - s i g h t  a n d  A i s k  
T r e e  ( Y I \ ) R T )  C h a r t ,  i d e n t i f y i n g  c a u s a l  f a c t o r s ,  a n d  u s i n g  c h a n g e  
a n a l y s i s .  B a s e d  u p o n  t h e s e  i n v e s t i g a t i v e  t e c h n i q u e s ,  j u d g m e n t  o f  
n e e d s  w e r e  p r e p a r e d .  
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1 1 .  S U M M A R Y  

On Decernbe- 7 ,  1 9 8 4 ,  N L O ,  I n c . ,  c o q t - a c t  m a n a g e r  o f  t h e  F e e d  
M a t e r i a l s  P r o d u c t i o n  C e n t e r  ( F Y P C ) ,  r e p o r t e d  t o  t n e  D e p a r t m e n t  o f  
E n e r g y ’ s  Oak R i d g e  O p e r a t i o n  O f f i c e  ( O O E / O S O )  t h a t  t h e r e  h a d  b e e n  
a n  e x c e s s i v e  a n d  u n a n t i c i p a t e d  a m o u n t  o f  u r a n i u m  e m i s s i o n s  t o  t h e  
a i r .  The  l o s s  was r e p o r t e d  t o  h a v e  o c c u r r e d  f r o m  t h e  P l a n t  9 
o p e r a t i a n s  f r o m  a p p r o x i m a t e l y  m i d - S e p t e m b e r  t o  December  6 ,  1 9 8 4 .  

D O E / O K O  made r e p o r t s  t o  t h e  N a t i o n a l  R e s p o n s e  C e n t e r  a n d  s e v e r a l  
S t a t e  o f  O h i o  h e a l t h  a n d  e n v i r 3 n m e n t a l  p r o t e c t i o n  a g e n c i e s ,  
p u r s u a n t  t o  t h e  p r o v i s i o n s  o f  m e  C o m p r e h e n s i v e  E n v i r o n m e n t a l  
R e s p o n s e ,  C o m p e n s a t i o n  a n d  L i a b i l i t y  A c t  on D e c e m b e r  7 ,  1954.  T h e  
l o s s  h a s  b e e n  d e t e r m i n e d  t o  h a v e  b e e n  1 2 3 . 9  k i l o g r a m s  o f  s l i g h t l y  
e n r i c h e d  u r a n i u m ,  e m i t t e d  f r o m  sone t i m e  a f t e r  S e p t e m b e r  11, 1 9 8 4  
t h r o u g h  t h e  e a r l y  m o r n i n g  o f  D e c e m b e r  7,  1 9 8 4 .  

T h e  e x c e s s  e m i s s i o n s  c a u s e d  n o  d i s c e r n a b l e  i m p a c t s  o f f s i t e .  An 
i n t e n s i v e  i n - v i v o  w h o l e  b o d y  c o u n t  o f  P l a n t  9 w o r k e r s  i n d i c a t e s  
t h a t  n o n e  h a v e  i n c o r p o r a t e d  a n  a m o u n t  o f  u r a n i u m  i n  t h e i r  l u n g s  i n  
e x c e s s  o f  a l l o w a b l e  s t a n d a r d s .  A p p a r e n t l y  much o f  t h e  u r a q i u m  a n d  
o t o e r  - e l e a s e d  p a - t i c u l a t e  m a t t e -  M a s  d e p o s i t e d  On t h e  r o o f  Q f  
P l a n t  9 9 ”  i n  t h e  o n e  t o  t w o  t h o u s a n d  f o o t  w i d e  D u f f e r  a r e a  u rh i ch  
s u r r o u n d s  t h e  F i 4 P C  p r o c e s s  b u i l d i n g s .  

D d r i n g  t n e  i n c i d e n t ,  s t a c c  s a ? ; : ? -  - e s u l t s  6 c d  - a l i j : i o n  d e t ? c t q -  
t e a d i n g s  t o l d  N L O  o p e r a t i n g  p e r s o n n e l  a n d  e n v i r o n m e n t a l  p - o t e c t i o n  
p r o f e s s i o n a l s  t h a t  t h e  d u s t  c o l l e c t o r  s y s t e m  w a s  n o t  o p e - a t i n g  
p r o p e r l y .  N L O  p e r s o n n e l  - e p e a t e d l y  o p e n e d  t h e  b a g h o u s e  and f r o m  a 
v e - y  l i m i t e d  o u t s i d e  v a n t a g e  > o i n , t ,  l o o k e d  f o p  e x c e s s i v e  d u s t .  
T h e y  d i d  n o t  s e e  e x c e s s i v e  d u s t ,  d i s c o u n t e d  t h e  s t a c k  s a m p l e r  
r e s u l t s  a Q d  r a d i a t i o n  d e t e c t o r s ,  a n d  c o n t i n u e d  t o  o p e r a t e .  
E v i d e n c e  s u g g e s t s  t h a t  a S a g  d a s  l o o s e  i n  a d i f f i c u l t  t o  see  a r e a  
i n  t h e  b a g h o u s e  d u r i n g  t h i s  t i m e  a l l o w i n g  e x c e s s i v e  e m i s s i o n s  t o  
e s c a p e .  

NLO d o e s  n o t  h a v e  a n  e f f e c t i v e  p r o g r a m  f r o m  w h i c h  t o  c l o s e l y  
m o n i t o r  a n d  c o n t r o l  u r a n i u m  e m i s s i o n s  t o  as l o w  as  r e a s o n a b l y  
a c h i e v a b l e  ( A L A R A ) .  T h e  r e s u l t s  o f  s t a c k  s a m p l i n g  a n d  r a d i a t i o n  
d e t e c t o r  e x c u r s i o n s  w e r e  n o t  s u p p o r t e d  w i t h  p r o f e s s i o n a l  
a s s e s s m e n t s  o f  t h e  c o n s e q u e n c e s  o f  c o n t i n u e d  o p e r a t i o n s  i n  a 
m a n n e r  t o  f a c i l i t a t e  s o u n d  management  d e c i s i o n s .  

A n a l y s i s  o f  i n v e s t i g a t i v e  d a t a  p e r t a i n i n g  t o  t h e  NLO u r a n i u m  
r e l e a s e  r e v e a l s  t h e  f o l l o w i n g  c o n d i t i o n s  a s  p r o b a b l e  c a u s a l  
f a c t o r s  i n  t h e  i n c i d e n t :  

1. T h e  l a c k  o f  a d e q u a t e  b a g  9 r o c u r e m e n t  s p e c i f i c a t i o n s  and  
r e c e i p t  i n s p e c t i o n s  t o  a s s u r e  p r o p e r  b a g  l e n g t h  r e q u i r e m e n t s  
a n d  s h r i n k a g e  t o l e r a n c e s .  T h i s  o v e - s i g h t  p r o v e d  c r i t i c a l  
s i n c e  w o o l  b a g h o u s e  f a b r i c ,  s u b j e c t  t o  s h r i n k a g e ,  was u s e d  t o  
f i l t e r  e f f l u e n t s  f r o m  u r a n i u m  c a s t i n g  s u p p o r t  o p e r a t i o n s  w i t h  
h i g h  m o i s t u r e  c o n t e n t .  
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2 .  T h e  d e t e r i o r a t e d  c o n d i t i o n  o f  t h e  b a g h o u s e  w i t h  h o l e s  i n  i n l e t  
d u c t w o r k ,  w o r n  g a s k e t s  on  f l a n g e s  a n d  m a i n t e n a n c e  p o r t s ,  a n d  
f l a n g e s  n o t  c o m p l e t e l y  b o l t e d  u p  r e s u l t e d  i n  s i g n i f i c a n t  a i - .  
a n d  m o i s t u r e  i n l e a k a g e ,  t h e r e b y  c o n t r i b u t i n g  t o  w o o l  b a g  
s h r i n k a g e ,  f a b r i c  c l o g g i n g  ( b l i n d i n g )  a n d  g e n e r a l  l o s s  o f  
e f f i c i e n c y .  

3 .  T h e  b l o w  r i n g  a s s e m b l y  c o n t a c t s  t h e  b a g s  when o p e r a t i n g .  T h i s  
a b r a s i v e  c o n t a c t  c o n t r i b u t e s  t o  b a g  f a i l u r e s .  The  c o n t a c t  o f  
t h e  b l o w  r i n g  n o z z l e  a s s e m b l y  w i t h  i m p r o p e r l y  i n s t a l l e d  a i r  
s e a l s  may t e a r  s e a l s  a n d  r i p  o f f  r e t a i n e r s .  The s e a l  r e t a i n e r  
a s  a c t e d  u p o n  b y  t h e  m o v i n g  b l o w  r i n g  may t h e n  d i s l o d g e  o r  r i p  
b a g s .  - 
p r o v i d e d  by s t e e l  s p r i n g s  s e w n  i n t o  t h e  b a g s  a n d  s t r e t c h e d  
o v e r  s u p p o r t i v e  f l a n g e s  w i t h o u t  a n  e x t e r n a l  s t e e l  h o s e  c l a m p  
b a n d .  

4 .  T h e  b a y  c o n n e c t o r s  d e p e n d  e x c l u s i v e l y  upon t h e  t e n s i o n  

5.  O v e r  r e l i a n c e  u p o n  a l i m i t e d ,  v i s u a l  i n s p e c t i o n  f r o m  a s i n g l e  
p o r t  t o  a s c e r t a i n  u r a n i u m  b r e a k t h r o u g h  a n d  b a g  f a i l u r e s  f o r  a 
l a r g e ,  c l o s e  p a c k  4 5  b a g  a r r a y .  

I s t a c k  s a m p l e  a n d  r a d i a t i o n  d e t e c t o r  r e s u l t s .  

! 
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I a n d  c o n t r o l  u r a n i u m  e m i s s i o n s  t o  a s  l o w  a s  r e a s o n a b l y  
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6. F a i  1 u r e  t o  r e s t r i c t  S a g h o u s e  o p e r a t i o n s  b a s e d  u p o n  a v a i :  a b l e  

f 
7 .  T h e  l a c k  o f  an e f f e c t i v e  p r o g r a m  f r o m  w h i c h  t o  c l o s e l y  T o n i t g P  

a c h i e v a b l e  ( A L A t 7 A ) .  

8 .  T h e  a b s e n c e  o f  m i n o r  e v e n t  r e p o r t s  o r  e f f e c t i v e  c o m m u n i c a t i o n s  
t o  m i d d l e  a n d  u p p e r  N L O  management  r e g a r d i n g  t h e  u r a n i u m  
e m i s s i o n s  as  t h e y  o c c u r r e d .  

9. T h e  l a c k  o f  p r o p e r  b a g s  a n d  a i r  s e a l s ,  t o g e t h e r  w i t h  t h e  s h o r t  
a l l o w a b l e  t i m e  ( s t a y  t i m e s )  t o  w o r k  i n  t h e  r a d i a t i o n  zone  

r e s u l t e d  i n  b a g s  c o m i n g  l o o s e  d u r i n g  a n d  a f t e r  m a i n t e n a n c e .  

1 
1 

t c r e a t e d  by t h e  b a g s ,  w i t h  very  l i t t l e  w o r k i n g  s p a c e  may h a v e  

10. T h e  s a f e t y  a n a l y s i s  p r o g r a m  h a s  n o t  y e t  e v a l u a t e d  b a g h o u s e  
f a i l u r e  i n  s u f f i c i e n t  d e t a i l  t o  f e r r e t  o u t  p r o b l e m s  w h i c h  
c o n t r i b u t e d  t o  t h i s  u r a n i u m  r e l e a s e .  

4 

11. T h e  f a i l u r e  o f  t h e  D O E  O a k  R i d g e  f u n c t i o n a l  a p p r a i s a l  p r o g r a m  
I 
I t o  f e r r e t  o u t  a n d  a s s u r e  t h a t  s u c h  c a u s a l  f a c t o r s  w e r e  

e l i m i n a t e d .  
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I I I .  FACTS 

A .  B A C K G R O U N D  I N F O R M A T I O N  

T h e  F e e d  M a t e c i a l s  P r o d u c t i o n  C e n t e r  (FMPC) i s  an i n d u s t - i a l  
f a c i l i t y  o w n e d  by t h e  U n i t e d  S t a t e s  D e p a r t m e n t  o f  E n e r g y  
( D O E ) .  T h e  f a c i l i t y  i s  l o c a t e d  o n  a 1 , 0 5 0 - a c r e  s i t e  a b o u t  2 0  
m i l e s  n o r t h w e s t  o f  down town  C i n c i n n a t i ,  O h i o .  S e v e r a l  ru -a1  
c o m m u n i t i e s  a r e  1 - 3  m i l e s  away.  F i g u r e  1 i s  a map o f  t h e  
a r e a .  

The F e e d  M a t e r i a l s  P r o d u c t i o n  C e n t e -  w a s  c o n s t r u c t e d  i n  t h e  
e a r l y  1 9 5 0 s  t o  c o n v e r t  u r a n i u m  o r e  c o n c e n t r a t e s  and  r e c y c l e  
m a t e r i a l s  t o  e i t h e r  u r a n i u m  o x i d e s  o r  u r a n i u m  i n g o t s  and 
b i l l e t s  f o r  m a c h i n i n g  o r  e x t r u s i o n ,  i n t o  t u b u l a r  f o r m  f o r  
p r o d u c t i o n  . r e a c t o r  f u e l  c o r e s  a n d  t a r g e t  f u e l  e l e m e n t  
f a b r i c a t i o n .  F o l l o w i n g  t h e  i n i t i a l  $117 m i l l i o n  c o n s t r u c t i o n  
p r o j e c t ,  a n  a p p t o x i m a t e  660 m i l l i o n  e x p a n s i o n  o c c u r r e d  i n  t h e  
m i d - 1 9 5 0 s .  M e t a l  d e l i v e r i e s  p e a k e d  i n  1 9 6 0  a t  a p p r o x i m a t e l y  
10 ,000  m e t r i c  t o n s  L J - ~ ~ ~ L J T I  ( M T U )  a n d  t h e n  i n  1 9 6 4  b e g a n  t o  
d e c l i n e  t o  3 ' S N  - q  15-5 o f  e 5 0 1 ~ t  1.230 Y T ' - ' . *  It  as d : - i n g  

c a p i t a l  i m p r o v e m e n t s  and s t a f f i n g  * ? r e  i n i n i ~ i z e d .  F r o r !  1 9 7 2  
? ~ ' O ~ j ~ ~  1 9 7 9 ,  t h e  a v e r a g e  . . - -  a n n u a l  o p e r a t i n g '  and c a p i t a l  f u n d s  

T i l l i o n ,  r e s p e c t i v e l y .  Tne s t a f f i n g  l e v e l ,  w h i c n  peak? ;  it 
.; - Y  - ? i  i i  1 9 5 6 ,  s l 3 w l y  d e c l i n e d  o v e -  t ' 7 e  s 3 n e  ? e - i o d  f - o n  6 5 2  
i n  1 3 7 2  t l  5 3 8  i n  1979. T h e 7  :I F Y  1 9 ' 3 1 ,  :--;::il)n w a s  g i v e n  
7 -  - .  c l a n  t q e  : s r : . - ' j  - e s t o r a t i o q  t,' a1::oinnqG3:? s - o j o c t e ?  
p r o d u c t  r e q u i c 2 m e n t s  t h a t  we-o t o  g -ow t 3  S S S T  t n e  C E - : ~ - ' S  
o c i g i ? a l l y  i n s t a i l o n  ;a;ac;ty. A n i :  f o l l o w e d  was 
s i t ; q i f i  : ? n t l . i  ; ~ r _ p ~ ~ s ~ ~  n - ? f l . ! r t i p n  l e v e l s ,  p 3 c t + , ~  s t a f f  > ~ ~ i ' ~ . j . , p  
i n  many a - e a s  a n d  i r n p l e i n e n t a t i o n  r,f a n a j o -  f a c i l i t i e s  
r e s t o r a t i o n  p r o g r a m .  2 s  o f  t h i s  d a t e ,  a c c o m p l i s h m e q t s  i n c l u d e  
p r o d u c t i o n  o u t p u t  o f  3 t i m e s  t h e  1 9 7 9  l e v e l ,  a s t a f f  i n c r e a s e  
f'nm 5 3 8  t . 2  ; ?73i j t  1000,  and t h e  i n i t i a t i o r !  o f  O v e -  573 Tillion 
o f  c a p i t a l  f a c l l i t j  i m q r o u e m e ~ t s .  

c 

t h e  19711s t h a t  c o n s i d ? r a t i o n  W J S  g i v e n  t~ il . s i ? ?  t q e  :IA?; , s:  

a u t h o r i z e a ,  i n  - 1  ;$:J c , , i : a - s ,  d e - ~  C ? 7 . 5  . ~ l i i I i 7 q  a c d  5 2 . 7  

NLO, I n c .  ( N L O )  i s  a s u b s i d i s - y  o f  NL I n d u s t - i e s ,  Vew " ~ ' k ,  
New Y o r k ,  a n d  h a s  b e e n  t h e  c o n t r a c t  manager  o f  t h e  FMt'L, f o -  
t h e  DOE a n d  i t s  p p e d e c e s s o -  a g e n c i e s ,  s i n c e  c o n s t r u c t i o n  a n d  
p r o d u c t i o n  S i i j a n  i r ,  1 9 5 1 .  

:n - e c o y n i : l ; n  7' : - ?  - ? v i t a l i z e d  r n i s s i c q  e f  t h o  F V P C ,  t.he 
M a n a g e r ,  Oak ; i i d g e  S p e r a t i o n s ,  c h a - i e - e d  a - : . s P .  

2 e v i e w  o f  O p e - a t i o n s  a t  t h e  FMPC. The Task  F o r c e  r e v i e w e d  t h e  
c u r r e n t  o p e p a t i o n s  and p l a n n i n g  3 c  Y L O  t o  T e e !  i t s  f u t J - e  
r e s p o n s i b i l i t i e s .  Among t h e  a r e a s  e x a m i n e d  w e r e :  

* A m e t r i c  t o n  i s  1 0 0 0  k i l o g r a m s  ( K g s )  o r  2 2 0 3  pounds .  
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r) E n v i  c o n m e n t a l  P r o t e c t i o n  

o R a d i a t i o n  P r o t e c t i o n  a n d  E r p l o y e e  E x p o s u r e  

o M a n a g e m e n t ' s  C o m m i t m e n t  t o  A g g r e s s i v e l y  I m p l e m e n t  
R e q u i r e d  C h a n g e s  

The  T a s k  F o r c e  r e p o r t  o f  J u n e  1 9 8 4  r e s u l t e d  i n  s e v e r a l  
e n v i r o n m e n t a l  a s s e s s m e n t s  a n d  j u d g m e n t s  o f  n e e d  r e l a t i n g  t o  
NLO i n i t i a t i v e ,  r e g u l a t o r y  c o m p l i a n c e ,  i n t e r n a l  a n d  e x t e r n a l  
c o m m u n i c a t i o n ,  a n d  t r a i n i n g .  

I n  a d d i  t i o n  , D O E  Oak R i  d g e  O p e r a t i o n s  c o n d u c t s  p e r i  o d i c  
a p p r a i s a l s  i n  s u c h  f u n c t i o n a l  a r e a s  a s  E n v r i o n m e n t a l  
P r o t e c t i o n  a n d  Q u a l i t y  A s s u r a n c e .  R e v i e w s  o f  t h e  m o s t  r e c e n t  
a p p r a i s a l s  i n  t h e s e  f u n c t i o n a l  a r e a s ,  h o w e v e r ,  r e v e a l  
e s s e n t i a l l y  n o  f i n d i n g s  p e r t a i n i n g  t o  t h e  p r o g r a m m a t i c  
d e f i c i e n c i e s  l e a d i n g  t o  t h i s  i n c i d e n t .  

- 

T o d a y ,  t h e  p r i n c i p a l  p r o d u c t  f r o m  FHPC o p e r a t i o n s  i s  u r a n i u m  
m e t a l  i n  v a r i o u s  p h y s i c a l  f o r m s  h a v i n g  s e v e - a 1  s t a n d a - d  
i s 3 t o p i c  a s s a y s  a n d  p u - i t y  c o n t r o l 1 3 6  a t  a ? i g n  l e v e l .  
A l t h o u g h  s o m e  m e t a l  i s  s h i p p e d  d i - e c t l y  t o  DJE f a c i 1 i : i e s  a t  
Oak R i d g e ,  T e n n e s s e e ,  a n d  R o c k y  F l a t s ,  C o l o r a d o ,  m o s t  o f  t h e  
p r o d u c t i o n  s t r e a m  m e t a l  i s  c a s t  i n t o  i n g o t s ,  w h i c h  a c e  
c ~ i t ~ - - d - j l l + 3  3 1 1  ~ ~ i - ~ ~ c p - ~ a c 9 ' 7 ~ ?  f 3 -  ? x t - ; ~ ' : -  i p t ;  t ~ i ' : ? s  
on t h e  D O E  e x t r u s i o n  p - e s s  f a c i l i t i e s  l o c a t e d  a: t h e  
Company, A s h t a b u l a ,  O h i o .  Some e x t - u s i g n s  a - ?  r e t u r n e d  t o  t h e  
F V P C  , w h e - P  t u b e  b l a n k s  u n d e r g o  n e a t  t r e a t i n g  a n d  f a b P i c a t i o n  
! ? E O  t a r y e :  e l s ' n e n t  c o p e s  f o r  D O E  - ? a c t 9 r s  a t  t ? e  Sav3nnah  
R i v e r  P l a n t  ( S K P ) ,  A i k e n ,  S o u t h  C a r J l i n a .  J t h e r  e x t r u d e d  
m a t e r i a l  i s  f u r t : : e -  p - ~ c e s s e d  i n t o  f u e l  b i l l e t s ,  v i a  3 n  u p s e t  
f 3 - g e  o p e r a t i o n  a t  R M I .  f o -  sh iDment-  t o  t q e  R i c h l a n d ,  
, ~ 2 ~ n i n s t o n ,  s i t e .  ;?st? f 3 2 1  C O T ~ S  and  t a r g e t  e l e m e n t s  a r e  
u s e d  i n  g o v e r n m e n t  r e a c t o r s  f o -  t h e  g e n e - a t i o n  o f  e l e c t r i c i t y  
a n d  t h e  p r o d u c t i o n  o f  p l u t o n i u m .  

T - i s  i 7 v e s t i g a t i o n  c e r l t 2 - s  a - o ~ n d  2 q  i i z ' d e n t  2' con : -qued  
h i g h e r  t h a n  n o r m a l  a i r  p o l l u t a n t  e m i s s i o n s  w h i c h  o c c u r r e d  i n  
P l a n t  9 o f  t h e  F M P C  f - o m  a p p r o x i m a t e l y  m i d - S e p t e m b z -  1 9 8 4  t o  
3 e c e m b e r  7 ,  1 9 8 4 .  P l a n t  9 ,  a l s o  known as t h e  S p e c i a l  P r o d u c t s  
P l a n t ,  i s  a one a n d  a h a l f  s t o r y  b u i l d i n g  w i t h  a g r o u q d  f l o o r  
a r e a  o f  4 8 , 5 0 0  s q u a r e  f e e t .  I t s  p r i n c i p a l  c a p a b i l i t i e s  a r e :  
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o t h e  m a c h i n i n g  o f  a s - c a s t  i n g o t s  and  b i l l e t s  ? - i o -  t o  
e x t r u s i o n  

o t h e  r e m e l t i n g  a n d  c a s t i n g  o f  l ~ r a n i u m  m e t a l  i n t o  l a - g e  
d i  a m e t e r  i n g o t s  

o t h e  c h e m i c a l  d e c l a d d i n g  o f  u n i  ? r a d i a t e d  f u e l  e l e m e n t s  
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o m i s c e l l a n e o u s  s p e c i a l i z e d  o p e r a t i o n s  t o  s a t i s f y  
n ~ n - ~ o u t i n e  c e q u e s t s .  

C u r r e n t l y ,  o p e r a t i o n s  i n  P l a n t  9 p r i m a r i l y  i n v o l v e  m a c h i n i n g  
u r a n i u m  m e t a l  p i e c e s  and c a s t i n g  l a r g e  i n g o t s  u p  t o  1 3  i n c - e s  
i n  d i a m e t e r ,  2 5  i n c h e s  i n  l e n g t h  and w e i g h i n g  up t o  900  
k i l o g r a m s  o f  u r a n i u m .  A l l  i n g o t s  c a s t  i n  P l a n t  9 a r e  f o r  
s u p p l y i n g  t h e  e n r i c h e d  N - r e a c t o r  c o r e  r e q u i r e m e n t  f o r  t h e  
R i c h l a n d ,  W a s h i n g t o n ,  p l u t o n i u m  p r o d u c t i o n  r e a c t o r .  The 
a v e r a g e  e n r i c h m e n t  o f  t h e  i n g o t s  i s  a b o u t  0 .98 p e r c e n t  i n  
u r a n i u m - 2 3 5  c o n t e n t .  N a t u r a l  u r a n i u m  i s  0 . 7 2  p e r c e n t  i n  t h e  
235  i s o t o p e .  

The  o r g a n i z a t i o n  o f  NLO d i r e c t l y  p e r t i n e n t  t o  t h e  P l a n t  9 
e x c e s s  e m i s s i o n s  i s  shown i n  F i g u r e s  2, 3, 4 ,  5,  and 6. 
F i g u r e  2 i s  t h e  " E x e c u t i v e  Group" ,  i n c l u d i n g  t h e  P l a n t  
Manager .  F i g u r e  3 i s  t h e  " H e a l t h  and S a f e t y "  O r g a n i z a t i o n .  
F i g u r e s  4 and 5 t r a c e  t h e  management c o n t r o l  t h r o u g h  t o  t h e  
P l a n t  9 a r e a  and s h i f t  s u p e r v i s o r s .  F i g u r e  6 i s  t h e  " Q u a l i t y  
C o n t r o l "  o r g a n i z a t i o n .  

- 

The o p e p a t i o n  i n  P l a n t  9 w h i c h  i s  o f  i n t e r e s t  i n  t h i s  
i n v e s t i g a t i o n  i n v g l v e s  t h e  t w o  u r a n i u m  r e m e l t  f u r n a c e s  a n d  
t h e i "  a s s o c i a t e d  s u p p o r t  o p e r a t i o n s  i n c l u d i n g  c r u c i b l e  
l o a d i n g ,  c r u c i b l e  b u r n o u t ,  and i n g o t  s e p a r a t i o n .  A s c h e m a t i c  
d - a d i q g  i s  p r o v i d e d  as F i g u r e  7 .  The t w o  r e m e l t  f u r n a c e s  a r e  
a l s o  known as t h e  N - r e a c t o -  f u - n a c e s .  They a- .e v a c u u m  
i n d u c t i o n  f u r n a c e s  w h i c h  m e l t  u r a n i u m  m e t a l  t h r o u g h  t n e  a c t i o n  
o f  an e l e c t r i c a l l y  g e n e r a t e d  m a g n e t i c  f i e l d .  The b u r n o u t  
f a c i l i t y  c o n s i s t s  o f  a number o f  wo'k s t a t i o n s  a t  w h i c h  empty 
g r a p h i t e  c r u c i b l e s  f r o m  t h e  N - c e a c t o r  f u r n a c e s  a -e  s u b j e c t e d  
t o  a n a t u r a l  gas f l a m e  w h i c h  b u r n s  o u t  i m p u r i t i e s  such  a s  
s t - a y  u r a n i u m  d u s t  and l o o s e  g r a p h i t e .  A n  i n g o t  s e p a r 3 t i o n  
p r o c e s s  i s  n e a r b y  t o  t h e  f u P n a c e s  t o  s e p a r a t e  t h e  f u r n a c e  
c a s t i n g s  f r o m  t h e i r  m o l d s .  F o r  most  o f  calends? y e a -  1 3 3 3 ,  
t h e  p r o d u c t i o n  r a t e  o f  t h e  above o p e r a t i o n s  w a s  1,400 t o  1 ,500 
m e t r i c  t o n s  o f  u r a n i u m  p e r  y e a r ,  c o n s i s t i n g  o f  t h r e e  s h i f t s  
p e -  d a y ,  f i v e  days  p e r  week, f i f t y  weeks p e r  y e a r  ( 6 0 0 0  
h o u r s ) .  The t w o  f u r n a c e s  p r o d u c e  f r o m  e i g h t  t o  n i n e  c a s t i n g s  
p e r  t w e n t y - f o u r  h o u r s .  About 907 Kg (2000 p o u n d s )  o f  m a t e r i a l  
a r e  c h a r g e d  t o  t h e  f u r n a c e s  p e r  h e a t .  

A i r  p o l l u t a n t s  a r e  g e n e r a t e d ,  w i t h  v a r y i n g  d e g r e e s ,  f r o m  a l l  
o f  t h e  p r o c e s s e s  a s s o c i a t e d  w i t h  t h e  N - r e a c t o r  f u r n a c e s .  I n  
o r d e r  t o  m i n i m i z e  o r  e l i m i n a t e  t h e  p o t e n t i a l  f o r  exposuce  o f  
t h e s e  p o l l u t a n t s  t o  t h e  w o r k  f o r c e  w h i c h  o p e r a t e s  t h e  f u r n a c e s  
and t h e i r  s u p p o r t  f a c i l i t i e s ,  t h e  p r o c e s s e s  a r e  e i t h e r  
e n c l o s e d ,  hooded o r  o c c u r  i n  v e n t i l a t e d ,  c l o s e d - i n  b o o t h s .  
These measures  d raw t h e  a i r  p o l l u t a n t s  i n t o  a c e n t r a l  d u c t  
t o w a r d s  t h e  o u t s i d e  o f  t h e  b u i l d i n g  f o r  c l e a n i n g  by a d u s t  
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c o l l e c t o - .  T h e  n a t i l ' e  o f  t h e  e m i s s i o n s  i s  t ' l a t  o f :  ( a :  a 
f i n e  u r a n i u m  m e t a l  fume v r h i c h  q i i i c r t l y  o x l d l z e s  t o  a f i n e  a l a c k  
p o w d e - ,  U 3 U 8 ,  ( " b l a c k  o x i d e " ) ;  ( b )  s m a l l  u - a n i u m  m e t a l  : p i p s  
s t r u c k  l o o s e  f r o m  c r u c i b l e  c l e a n i n g  o -  i n g o t  s e p a r a t i o n ;  ( c )  
g r a p h i t e ,  ( a  b l a c k  s o l i d ) ,  f r o m  t h e  " b u r n o u t "  o p e r a t i o n ;  a n d  
( d )  n i t r o g e n  o x i d e s ,  w a t e r  a n d  c a r b o n  d i o x i d e  f r o m  t h e  
c o m b u s t i o n  o f  n a t u r a l  g a s  u s e d  i n  b u r n o u t .  I t  s h o u l d  b e  n o t e d  
t h a t  s m a l l  p i e c e s  o r  f i n e  p a r t i c l e s  o f  u r a n i u m  m e t a l  t e n d  t o  
b e  p y r o p h o r i c .  T h a t  i s ,  t h e y  w i l l  s p o n t a n e o u s l y  s p a r k  and 
b u r n  i n  a c h e m i c a l  r e a c t i o n  i n  a i r  t o  f o r m  t h e  b l a c k  o x i d e .  
T h e  v a r i o u s  p a r t i c u l a t e  p o l l u t a n t s  d e s c r i b e d  a b o v e  a n d  
c o n v e y e d  t o  t h e  d u s t  c o l l e c t o r  a r e  g e n e r a t e d  a t  an  a p p r o x i m a t e  
r a t e  o f  59  Kgs  ( 1 3 0  l b s )  p e r  t w e n t y - f o u r  h o u r  d a y .  T h e  
m a t e r i a l  t h a t  e v e n t u a l l y  r e a c h e s  t h e  a m b i e n t  a i r  h a s  b e e n  
m e a s u r e d  i n  r e c e n t  m o n t h s ,  t o  c o n s i s t  o f  a b o u t  55 p e r c e n t  
u r a n i u m .  A s u b s t a n t i a l  a m o u n t  of t h e  p a r t i c u l a t e s  g e n e r a t e d ,  
t h e r e f o r e ,  a r e  n o t  u r a n i u m  o x i d e .  

A s s o c i a t e d  w i t h  t h e  P l a n t  9 r e m e l t  f u r n a c e  o p e r a t i o n s  i s  a 
H o f f m a n  b r a n d  H i g h  Vacuum G e n e r a t o r  w h i c h  p r o d u c e s  a vacuum i n  
a n d  a r o u n d  m o s t  o f  t h e  i n d u s t r i a l  p r o c e s s e s  s e r v i n g  t h e  - e m e l t  
f u r n a c e s  a n d  t h e i -  r e l a t e d  u n i t  o p e - a t i o n s .  T h i s  vacuum 
c o l l e c t s  s e c o n d a r y  e m i s s i o n s  a n d  s t r a y  d u s t  t h a t  m i g h t  be  
g e n e r a t e d  a n d  s e - v e s  much t h e  same p u r p o s e  as a vacu i im  c l e a n e r  
i n  t h e  home. A b o u t  44 Kgs  ( 9 7  l b s )  o f  u r a n i u m ,  as U308 ,  i s  
collected i ?  ? n  a v ? - a g e  2 4  h o u - s  by t h e  Y o f ' v a n  u q i t .  

A s  d e s c c i b e d  a b o v e ,  t h e  p P i m a r y  p r o c e s s  o p e r a t i o n s  g e n e r a t e  
a i r  c o n t a m i n a n t s  w h i c h  a r e  d r a w n  i n t o  a d u c t .  T h i s  d u c t  l e a d s  
o u t s i d e  t h e  b u i l d i n g  t o  a n  A m p - i c a n  A i -  F i l t e r  b - a n d  M o d ? '  3 
" A m e r j e t "  d u s t  c o l l e c t o r  ( S e e  P h o t o  1 ) .  T h i s  c o l l e c t o r  and  i t s  
e m i s s i o n  s t a c k  i s  known a s  s o u r c e  G9N1-1039 ,  a t  t h e  FMPC, as 
we1 1 .  

T h e  d u s t  c o l l e c t o r  s e r v i n g  t h e  FMPC P l a n t  9 r e m e l t  f u r n a c e s  i s  
a b a g h o u s e - t y p e  d u s t  c o l l e c t o r  w h i c h  c a p t u r e s  p a r t i c u l a t e  
m a t t e r  g e n e r a t e d  a s  t h e  r e s u l t  o f  t h e  o p e r a t i o n  o f  t h e  r e m e l t  
f u r n a c e s  a n d  t h e i r  a s s o c i a t e d  s u p p o r t  o p e r a t i o n s .  The  P l a n t  9 
d u s t  c o l l e c t o r  c o n s i s t s  o f  4 5  w o o l  f e l t  b a g s  o f  a p p r o x i m a t e l y  
1 0  i n c h e s  i n  d i a m e t e r  a n d  2 2  f e e t  i n  l e n g t h ,  e a c h ,  i n  a v e r y  
t i g h t  a r r a y ,  w h i c h  s e v e r e l y  l i m i t s  t h e  e a s e  o f  i n s p e c t i o n  o f  
e a c h  b a g ' s  s u r f a c e .  The  b a g s  a r e  c l e a n e d  p e r i o d i c a l l y ,  when a 
j e t  o f  a i r  i s  a p p l i e d  on t h e i r  c l e a n  s i d e ,  w h i c h  d i s l o d g e s  
t h e  c o l l e c t e d  d u s t  o n  t h e  b a g s  a n d  a l l o w s  i t  t o  f a l l  i n t o  a 
c o l l e c t i o n  h o p p e - .  The j e t  o f  a i r  i s  a p p l i e d  b y  a d e v i c e  
c a l l e d  a b l o w  r i n g  w h i c h ,  when  a c t u a t e d ,  t r a v e l s  t h e  l e n g t h  o f  
t h e  b a g s  a n d  d i s l o d g e s  t h e  c o l l e c t e d  d u s t .  T h e  P l a n t  9 d u s t  
c o l l e c t o r  was i n s t a l l e d  a t  t h e  F M P C  i n  t h e  e a r l y  1 9 6 0 s ,  and  a s  
s u c h ,  r e p r e s e n t s  a t e c h n o l o g i c a l  d e s i g n  w h i c h  i s  a b o u t  t h i r t y  
y e a r s  o l d .  See F i g u r e s  8 a n d  9. 
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I Jn i  t ? d  S t a t e s  E n v i  - a n m e n t a l  P r a t e c t i o n  Agency ( U S E P A )  
h a n d b o o k s  i n d i c a t e  t h 3 t  a b ? g h r ) a $ a ,   hen p - o + ? - l y  m a i n t a i n e d  
a n d  i n  g o o d  o p e - a t i o n a l  o r d e r ,  s h o u l d  b e  d S l s  t o  c a p t u r e  a s  
much as  9 9 . 3  t o  9 9 . 9  p e - c e n t ,  by w e i g h t ,  o f  t h e  p a r t i c u l a t r  
m a t t e r  t o  w h i c h  i t  i s  s u b j e c t e d .  S i n c e  a baghouse i s  n o t  or \e  
h u n d r e d  p e r c e n t  e f f i c i e n t ,  t h e r e  i s  a s m a l l  e m i s s i o n  o f  
p a r t i c u l a t e s ,  o v e r  t i m e  f r o m  an o p e r a t i o n  l i k e  t h e  P l a n t  9 
r e m e l t  f u r n a c e s .  r o r  e x a m p l e ,  g i v e n  99 .9  p e - c e n t  e f f i c i e n c y ,  
f o r  a t h r e e  s h i f t  p e r  day o p e r a t i o n ,  t h e  P l a n t  9 baghouse  
m i g h t  be e x p e c t e d  t o  e m i t  a b o u t  0 .032 K g  u r a n i u m  p e r  d a y  
( a p p r o x i m a t e l y  0.07 p o u n d s  u r a n i u m  p e r  day ,  a b o u t  0 . 1 3  p o u n d s  
o f  t o t a l  p a r t i c u l a t e s  p e r  d a y ) .  F o r  a 2 4 - h o u r ,  5 d a y s  p e p  
week,  50 weeks p e r  y e a r  o p e r a t i o n ,  t h a t  w o u l d  be  8.0 K g  
u r a n i u m  p e r  y e a r  ( a p p r o x i m a t e l y  1 7 . 5  pounds u r a n i u m  p e r  y e a r ,  
a b o u t  3 2 . 5  pounds o f  t o t a l  p a r t i c u l a t e s  p e r  y e a r ) .  

I- 

F o r  i n f o r m a t i o n ,  t h e  Ohio a i r  p o l l u t i o n  e m i s s i o n s  c o n t r o l  code  
w o u l d  a l l o d ,  f o r  a n o m i n a l  t h r o u g h p u t  o f  1,500 m e t r i c  t o n s  i n  
a 6000 h o u r  y e a r ,  an a v e r a g e  t o t a l  p a r t i c u l a t e  r a t e  o f  1.73 
p o u n d s  p e r  h o u r  o r  4 2  p o u n d s  p e r  day.  T h e r e  a r e  no s p e c i f i c  
n u m e r i c a l  e m i s s i o n  l i m i t s  e s t a b l i s h e d  by  F e d e r a l  o r  S t a t e  
c e g u l a t i o n s  f o r  r a d i o a c t i v i t y  f o r  t h i s  f a c i l i t y .  The DOE 
l i m i t s  e m i s s i o n s  f r o m  i t s  f a c i l i t i e s  5 3  a s  t o  l i m i t  d o s p s  t o  
t h e  genenal  p u b l i c  b e l o 4  5 0 0  m i l l i r e m s  t o  t h e  w h o l e  body .  
B a s e d  upon a n n u a l  N C O  E n v i r o n m e n t a l  M o n i t o r i n g  X e p o r t s ,  d o s e s  
t o  t h e  g e n e - a 1  p u s l i c  f - o m  FHPC, o p e - a t i g n s ,  i n  r e c e n t  y e a r s ,  
h a v e  been l e s s  t h a n  100 r n i l l i r e v l s .  

T h s  b a g h o u s e  e x h a u s t s  t o  a s t a c k  w h i c h  i s  a p p r o x i m a t e l y  s i x t y  
f e e t  i n  h e i g h t .  T h e  s t a c k  i s  e q u i p p e d  v J i t h  a c o n t i n u o u s  s t a c k  
s a m p l e r  w h i c h  i n d i c a t e s  t h e  q u a n t i t a t i v e  amount o f  e m i s s i o n s  
r e l e a s e d  o v e p  t i m e  b y  t h e  haghouse .  The s t a c k  s a m p l e r  
c o n s i s t s  o f  one p r o b e  ( a  s m a l l  d i a m e t e r  t u b e )  w h i c h  f a c e s  i n t o  
t h e  baghouse  d i s c h a r g e  a i r  s t r e a m  and d r a H s  a s m a l l  s a n p l e  o f  
a i r  t o  a f i l t e r  h o u s e d  o u t s i d e  o f  t h e  s t a c k .  See p h o t o s  - 1, 
2, and  3. S u c t i o n  f o r  t h i s  s a m p l e r  i s  s u p p l i e d  by t h e  
o p e r a t i o n  o f  t h e  H o f f m a n  H i g h  Vacuum U n i t .  

I d e a l l y ,  t h e  p r o p e r  s u c t i o n  i s  a p p l i e d  t o  t h e  s a m p l e r  s u c h  
t h a t  t h e  f a c e  v e l o c i t y  o f  t h e  samp le  t u b c ' s  o p e n i n g ,  ma tches  
t h e  v e l o c i t y  o f  t h e  g a s e s  i n  t h e  s t a c k  a t  t h e  l o c a t i o n  o f  t h e  
s a m p l e  t u b e  and " i s o k i n e t i c a l l y "  d r a w s  i n  a r e p r e s e n t a t i v e  
c o n c e n t r a t i o n  o f  p a r t i c l e  s i z e s  i n  t h e  g a s .  I t  has been t h e  
p r a c t i c e  o f  NLO t o  h a v e  i t s  I n d u s t r i a l  H y g i p n e  and R a d i a t i o n  
( I H & R )  D e p a r t m e n t  i n s p e c t  t h e  s a m p l e r  once a month .  The 
i n s p e c t i o n  c o n s i s t s  o f  l o o k i n g  a t  t h e  f i l t e r  t o  see  i f  i t  h a s  
b e e n  " s o i  1 ed"  by the  o p e r a t  i on,  i n d i  c a t i  ng  t h a t  a m e a s u r a b l  e 
amount  o f  u r a n i u m  h a s  b e e n  d e p o s i t e d .  If s a m p l i n g  f i l t e r s  do 
n o t  h a v e  v i s u a l  d u s t ,  t h e y  a r e  l e f t  i n  t h e  s a m p l e r ,  u s u a l l y  
u n t i l  t h e  n e x t  m o n t h l y  i n s p e c t i o n ,  u n l e s s  some p r o c e s s  
i n c i d e n t  w a r r a n t s  r e i n s p e c t i o n  o f  t h e  f i l t e r  f o r  e v i d e n c e  o f  a 
s i  g n i  f i c a n t  r e 1  ease.  

I 6  1 4 5 3 3  - 12 - 



D u r i n g  t h e  m o n t h l y  i n s p e c t i o n ,  N L O  p e r s o n n e l  t a k e  a f l o w  
measuremen t  g a u g i n g  o f  t h e  s a m p l e r  t o  i n s u r e  i t  i s  o p e r a t i n g  
p r o p e r l y  (See P h o t o  2 ) .  I f  n e c e s s a r y ,  an  a d j u s t m e n t  i s  m a d e  
t o  t h e  f l o w  r a t e .  

M o u n t e d  b e h i n d  t h e  f i l t e r  i s  a t h i n  w i n d o w ,  b e t a  p a r t i c l e  
s e n s i n g  G e i g e r - M e u l l e r  d e t e c t o r .  The d e t e c t o r  p r o v i d e s  a 
q u a l i t a t i v e  r e a l  t i m e  i n d i c a t i o n  o f  t h e  amount  o f  e m i s s i o n  
d e p o s i t e d  on t h e  s a m p l e  f i l t e r .  The r a d i a t i o n  d e t e c t o r  w a s  an  
i n n o v a t i o n  o f  t h e  IH&R D e p a r t m e n t  and has  been i n s t a l l e d  f o r  
t w o  y e a r s .  The p u r p o s e  o f  t h e  s y s t e m  i s  t o  d e t e c t  t h e  r a p i d  
d e p o s i t i o n  o f  r a d i o a c t i v e  p a r t i c l e s  on  t h e  f i l t e r ,  w h i c h  Mou ld  
b e  i n d i c a t i v e  o f  a s u d d e n ,  r i g n i f i c a n t  b a g h o u s e  f a i l u r e ,  
u s u a l l y  c a u s e d  b y  a s u d d e n  b a g  r i p  o r  b a g  b e c o m i n g  l o o s e  o r  
d i s c o n n e c t e d  f r o m  i t s  m o u n t i n g .  The d e t e c t o r  i s  c o n n e c t e d  t o  
a v i s u a l  and a u d i b l e  a l a r m  l o c a t e d  i n  an o u t - o f - t h e - w a y  
p o s i t i o n  i n  P l a n t  9 n e a r  t h e  baghouse  c e n t r a l  c o n t r o l l e r .  See 
p h o t o s  3 ,  4 ,  and 5 .  It was i n t e n d e d  t h a t  t h e  s y s t e m  w o u l d  
g i v e  a FapTd i n d i c a t i o n  t h a t  a b a g h o u s e  was m a l f u n c t i o n i n g ,  
w e l l  i n  advance  o f  t h e  m o n t h l y  check  o f  s t a c k  s a m p l e r s  f o r  
" s o i l " ,  and, t h e r e f o r e ,  r e s u l t  i n  r a p i d  s h u t d o w n  o f  t h e  
p o l l u t i o n  g e n e r a t i n g  d e v i c e s  and r e p a i r  o f  t h e  d u s t  c o l l e c t i o n  
s y s t e m .  

B. CHRONOLOGY 

T h e  c h r o n o l o g y  b e g i n s  i n  Sep tember  1 9 8 4 ,  t h e  l a s t  t i m e  t h e  
b a g h o u s e  u n d e r w e n t  m a j o r  s e r v i c i n g .  I t  h a d  been d e t e r m i n e d  
t h a t  t h e  b l o w  r i n g  d r i v e  c a b l e  r e q u i r e d  s i g n i f i c a n t  r e p a i r .  
A l s o ,  some bags l o o k e d  o l d  and worn.  N o t e  t h a t  i t  i s  t h e  
p r a c t i c e  a t  t h e  FMPC t o  remove  and r e p l a c e  w i t h  a l l  new bags, 
t h e  bags  i n  t h e  P l a n t  9 b a g h o u s e ,  d u r i n g  m a j o r  s e r v i c i n g ,  t o  
a l l o w  m g r e  easy  a c c e s s  t o  t h e  b l o w  r i n g  and b e c a d s e  such 
s e r v i c i n g ,  i t s e l f ,  t e n d s  t o  d i s l o d g e  bags .  The m a j o r  r e p a i r  
j o b  t o  t h e  P l a n t  9 b a g h o u s e  o c c u r r e d  d u r i n g  t h e  L a b o r  Day 
weekend  o f  1984. 

S e p t e m b e r  4 ,  1984 ( T u e s d a y )  

T h e  P l a n t  9 d u s t  c o l l e c t o r  resumed o p e r a t i o n s  w i t h  4 5  new bags 
a n d  r i n g  b l o w e r  r e p a i r e d .  I n t e r v i e w s  i n d i c a t e  t h a t  r u b b e r  
s e a l s  on t h e  n o r t h w e s t ,  w e s t ,  and s o u t h w e s t  b l o w r i n g  a i r  
s u p p l y  co lumns  w e r e  i n s t a l l e d  i n  m u l t i p l e  s e c t i o n s  i n s t e a d  o f  
s i n g l e  u n i t s .  The s e a l  r e t a i n e r s  f o r  t h e  s o u t h w e s t  a i r  co lumn 
as  i n s t a l l e d  f a i l e d  t o  p r o v i d e  c o m p l e t e  s u p p o r t  f o r  r u b b e r  
s e a l s .  ( F i g u r e  9,  i t e m  1 4 )  I n  a d d i t i o n ,  s e v e r a l  bags  w h i c h  
w e r e  i n s t a l l e d  a p p e a r e d  t o  be s h o r t .  See p t i o t o g r a p h s  6, 7 ,  8, 
9, and  15 .  
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S e p t e m b e r  11, 1 9 8 4  ( T u e s d a y )  

Sample  f i l t e r  number 1120 was p u t  i n t o  s e r v i c e  i n  t h e  
c o n t i n u o u s  s t a c k  s a m p l e r .  

O c t o b e r  10,  1984 (Wednesday)  

The  m o n t h l y  v i s u a l  check  o f  t h e  s t a c k  s a m p l e r  i n d i c a t e d  a v e r y  
s l i g h t  a c c u m u l a t i o n  o f  m a t e r i a l ,  i n d i c a t i n g  s m a l l  s t a c k  
l o s s e s .  The f i l t e r  w a s  k e p t  i n  s e r v i c e .  

November 5, 1984 (Monday)  

R e m e l t  f u r n a c e  o p e r a t i o n  s w i t c h e d  f r o m  a f i f t e e n  t o  t w e n t y - o n e  
s h i f t  p e r  week s c h e d u l e .  

November 7 ,  1984 (Wednesday)  

The  d i  f f e r e n t  i a1 p r e s s u r e  gauge  r e c o r d e r  had r e a d i n g s  h i g h e r  
t h a n  n o r m a l ,  i n d i c a t i n g  t h a t  t h e  c o l l e c t o r  bags  were  h e a v i l y  
l a d e n  w i t h  p a r t i c u l a t e s .  (See  p h o t o g r a p h s  5 and 1 3  f o r  
r e c o r d e r . )  The S l o ~  r i n g  d r i v e  was - u q n i n g  c o n t i n u o u s l y ,  y e t  
w i t h  the!  d i f f e r e n t i a l  p r e s s u r e  r e m a i n i y g  h i s h ,  t h e r e  w a s  c l e a r  
r e a s o n  t o  b e l i e v e  t h a t  t h e  b a g s  w e r e  n o t  S e i n g  c l e a n e d  by t h e  
blow r i n g  a c t i o n .  T h e  b a g h o u s e  was s h u t  down and i n s p e c t e d  
f - 0 7 1  t h e  o a t s i d e  by a n  o p e r a t o r  and a s u g e - v i s o r .  The b l o w  
r i n g  was p u t  on manual  o p e r a t i o n  t o  c h ? c i  f 3 r  p r l s p e r  a ; : $ n n e - i t  
a n d  s u s p e n s i o n  and t h e  b a g s  were  i n s p e c t e d .  No p r o b l e m s  were  
n o t e d .  I . .  

Tne  P l a n t  9 A r 2 a  S u p e r v i s o r  r e q u e s t e d  t q e  Y 3 7  n t e n a n c e  
D e p a r t m e n t  t o  i n s p e c t  t h e  5aghouse  because o f  t h e  h i g h  
d i f f e r e n t i a l  p r e s s u r e  p r o b l e m .  The r u b b e r  s e a l s  ( i t e m  13 ,  
F i g u r e  9 )  w e r 2  faun: t o  S e  t o r n  l o o s e ,  t h e r e b y  -educcng  t e e  
e f f e c t i v e n e s s  o f  t h e  r e v e r s e  a i r  f l o w  t h r o u g h  t h e  bags .  

November 8, 1984 ( T h u r s d a y )  

T h e  I H & R  D e p a r t m e n t ,  i n s p e c t e d  t h e  s t a c k  s a m p l e r  f i l t e r .  
A l t h o u g h  i t  was s o i l e d  w i t h  what l o o k e d  l i t e  more  t h a n  one 
gram o f  m a t e r i a l ,  i t  was n o t  t a k e n  o u t  o f  t h e  s a m p l e r  f o r  
a n a l y s i s ,  a s  r e q u i r e d  p e r  I H & R  p r o c e d u r e  1 . 4 .  
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N o v e n b e -  9, 1 9 8 4  ( F r i d a y )  

T h e  M a i n t e n a n c e  D e p a r t m e n t  o b t a i n e d  an e n t r y  p e r m i t  t o  e n t e r  
t h e  c o n f i n e d  d u s t y  i n t e r i o r  o f  t h e  b a g h o u s e  i n  o r d e r  t o  r e p a i r  
t h e  b l o w  r i n g  r u b b e r  s e a l s .  The  e n t r y  p e r m i t  r e q u i r e d  t h a t  
t h e  m i l l w r i g h t  c r a f t p e r s o n s  w o r k  f o r  no m o r e  t h a n  2 4  m i n u t e s  
p e r  p e r s o n  p e r  week  i n  t h e  b a g h o u s e  b e c a u s e  o f  t h e  r a d i a t i o n  
l e v e l s  f r o m  r e s i d u a l  d u s t  on t h e  b a g s ,  w h i c h  w e r e  l e f t  h a n g i n g  
i n  t h e  b a g h o u s e .  T h e  m i l l w r i g h t s  w e r e  t o  w e a r  i n d i v i d u a l  
" a i  r l  i n e "  t y p e  r e s p i  r a t o r s  w h i c h  r e q u i  r e  t r a i  1 i n g  an a i  r h o s e  
o u t  o f  t h e  b a g h o u s e  t o  a s o u r c e  o f  c l e a n  a i r .  M o s t  o f  t h e  
m i l l w r i g h t s  w e r e  u s e d  i n  r e l a y  c r e w s  t o  f i x  t h e  b a g h o u s e  
b e t w e e n  N o v e m b e r  9 a n d  N o v e m b e r  12.  T h e  b a g s  i n  t h e  b a g h o u s e  
h a d  n o t  b e e n  r e m o v e d ,  a s  i n  n o r m a l  p r a c t i c e ,  w h i c h  w o u l d  h a v e  
a l l o w e d  f o r  m o r e  r e p a i r  ( s t a y )  t i m e  p e r  c r e w ,  b e c a u s e  S t o r e s  
d i d  n o t  a t  t h a t  t i m e  h a v e  a f u l l  c o m p l e m e n t  o f  4 5  r e p l a c e m e n t  
b a g s .  

T h e  m a i n t e n a n c e  c r e w  d i s c o v e r e d  f i v e  a i r  c o l u m n  s e a l  r e t a i n e r s  
l a y i n g  on t h e  w e s t  f l o o r  o f  t h e  b a g h o u s e .  Two o f  t h e  
r e t a i n e r s  w e r e  b e n t .  I n  a d d i t i o n ,  r u b b e r  s e a l s  w e r e  t o r n  i n  
t h e  same a r e a s .  ( S e e  p h o t o s  11 and  1 2 . )  

T h e  m a i n t e n a n c e  r e p a i r  c r e w s  a l s o  f o u n d  t h a t  a b a g  was l o o s e  
i n  a h a r d  t o  s e e  s e c t i o n  o f  t h e  b a g h o u s e  a t  i t s  t o p  
c o n n e c t i o n .  D u r i n g  t h e  i n s p e c t i o n ,  two b a g s  w o r e  k n q c ' r ? ?  o f f  
i n  t h e  n d - t h e a s t  c o r n e r  o f  t h e  b a g h o u s e .  T h e r e  was an 
a c c u m u l a t i o n  o f  d u s t  i n  t h e  b o t t o m  o f  t h e  b a g h o u s e ,  and  t h i s  
was vacuumed u p .  T h e  l o o s e  b a g  and  s e v e r a l  a d d i t i o n a l  b a g s  
w e - ?  r e n o v e d  t o  f a c i l i t a t e  r e p a i r s  t o  t h e  S l o w  r i n g  a s s ? m b l y .  

November 1 2 ,  1 9 8 4  ( M o n d a y )  

R u b b e r  s e a l  a n d  r e t a i n e -  r e p l a c e m e n t s  M e r e  c o m p l e t e d  a n d  n?w 
b a g s  d e - e  w i t h d r a v r n  f r o m  S t o r e s  t o  r e p l a c e  t h e  b a g s  w h i c h  h a d  
b e e n  removed .  I t  Has  f o u n d  t h a t  t h e  new b a g s  w e r e  t o o  s h o r t ,  
s o  t h e  b a g s  w h i c h  w e r e  r e m o v e d  d u r i n g  s e r v i c i n g  w e r e  
c e - i n s t a l l e d .  T h e  b a g h o u s e  was - c t t u - n e d  t o  o p e - a t i o n  i n  t h e  
a f t e r n o o n .  A t  t h a t  t i m e ,  i n s t r u m e n t s  i n d i c a t e d  n o r m a l  
o p e r a t i o n .  I n t e r v i e w s  r e v e a l  t h a t  a t  l e a s t  f i v e  b a g s  w e r e  
i n a d v e r t e n t l y  k n o c k e d  o f f  d u r i n g  November  9 - 1 2  m a i n t e n a n c e  
a c t i v i t i e s .  R e p o r t e d l y ,  t h e s e  b a g s  w e r e  a l l  r e c o n n e c t e d  p r i o r  
t o  - e s u m i n g  o p e r a t i o n .  
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N ~ ~ v s r n S s ~  1 6 ,  1 9 8 4  ( F r i d a y )  

T h e  I H & R  D e p a r t m e n t  i n s p e c t e d  s t a c k  f i l t e r  n u m b o r  1120.  I t  
was l a d e n  w i t h  m a t ? c i a l  a n d  w a s  r e m o v e d  f o r  a n a l y s i s  a n d  
r e p l a c e d  w i t h  s t a c k  f i l t e r  n u m b e r  1 1 3 4 .  A t  t h a t  t i m e ,  t h e  
IH&R D e p a r t m e n t  i n f o r m e d  P l a n t  9 s u p e r v i s i o n  t h a t  t h e r e  h a d  
b e e n  a s t a c k  l o s s .  The  o p e r a t o r  i n s p e c t i o n  o f  t h e  b a g h o u s e  on 
N o v e m b e r  1 7  a t  8 : O O  a.m.  showed  n o  e x c e s s i v e  d u s t i n g  i n  t h e  
b a g h o u s e ;  o p e r a t i o n s ,  t h e r e f o r e ,  c o n t i n u e d .  S a m p l e  1120 w a s  
a n a l y z e d .  N L O ’ s  l a b o r a t o r y  d a t a  s h e e t  s h o w s  t h a t  a 
g r a v i m e t r i c  a n d  c h e m i c a l  a n a l y s i s  o f  t h e  f i l t e r  was c o m p l e t e d  
o n  November  1 6 ,  1984. T h e - a n a l y s i s ,  when p u t  i n t o  a 
c o n v e r s i o n  e q u a t i o n ,  would i n d i c a t e  a l o s s  t o  t h e  e n v i r o n m e n t  
o f  38 Kg o f  u r a n i u m  f r o m  S e p t e m b e r  11 t h r o u g h  November 1 6 ,  
1984. 

N o v e m b e r  19 ,  1 9 8 4  ( M o n d a y )  

T h e  G e i g e r  c o u n t e r  s t a c k  m o n i t o r  a l a r m  i n d i c a t e d  a p o s s i b l e  
l o s s .  An IH&R D e p a r t m e n t  t e c h n i c i a n  i n s p e c t e d  a n d  r e m o v e d  
s a m p l i n g  f i l t e r  1 1 3 4  2 n d  i n s e - t e d  new f i l t e r  number  1138. 
S a m p l e  1 1 3 4  M a s  g r a ~ i n e t ~ i c a l l y  a n d  c h e m i c a l l y  a n 3 7 y z e d  on 
November  2 1 ,  1 9 8 4  ( W e d n e s d a y ) .  I t  h a d  m e a s u r e d  a 1 3 s s  t 3  ti72 
e n v i r o n m e n t  o f  2 4 . 7  K g  o f  u r a n i u r n  f r o m  t h e .  p e r i o d  November 1 6  
t h r o u g h  Novembec  1 9 .  D o e n a t o r  r o u t i n e  m o r n i n g  i n s p e c t i o n  o f  
t h e  b a g h o u s e  i q a i c a t e c !  n o  s t r a y  d u s t  i n  ti;. D ~ ; X : , C ~  d - , i :?  

w o u l d  be  i n d i c a t i v e  o f  a b a g  f a i l u r e .  The  G e i g e r  c o u n t e r ’ s  
a l a r n  s e n s i t i v i t y  was d e c r e s s e d  ? y  a f a c t o r  q f  1 9  s o  t h a t  i t  
w o u l d  n o t  a \  arm. 

T h e  P l a n t  9 A r e a  S u p e - v i s o r  w a s  i n f o r m e d  o f  t h e  November 1 6  
a n d  1 9  f i l t e r  c h a n g e s  by  t h e  I H & R  D e p a r t m e q t .  H o w e v e r ,  h e  was 
z i v e n  n o  g u i d a n c e  on t h ?  s i g i i f i c a q c e  o f  t h e  a c t i ? : . s .  

The P l a n t  6 a n d  9 G e n e r a l  S u p e r v i s o r  was a w a r e  o f  t h e  s t a c k  
a l a r m  a n d  t h e  n e e d  f o r  s a m p l e  f i l t e r  c h a n g i n g  a s  w e l l ,  
a l t h o u g h  h e  d i d  n o t  s e e  n u m e r i c a l  r e s u l t s  u n t i l  December 3. 
T h e  P l a n t  6 a n d  9 G e n e r a l  S u p e r v i s o r  h a s  i n d i c a t e 2  t n a t  
s h o r t l y  a f t e r  N o v e m b e r  19,  he d i s c u s s e d  t h e  f a c t s  a s  .he k n e w  
t h e m  w i t h  t h e  D e p a r t m e n t  S u p e r i n t e n d e n t  o f  P l a n t s  5 ,  6 ,  a n d  ‘3. 
I t  was u n d e r s t o o d  t h a t  t h e  P l a n t s  5, 6 a n d  9 D e p a r t m e n t  
S u p e r i n t e n d e n t  w a s  g o i n g  t o  s p e a k  t o  t h e  c h i e f  I H L R  f i e l d  
r e p r e s e n t a t i v e .  

November  2 1  t h r o u q h  November 2 6 ,  1 9 8 4  (Wednesday  + + ~ - o u g +  
M o n d a y )  

T h e  c h i e f  IH&R f i e l d  r e p r e s e n t a t i v e  t o o k  s e v e r a l  d a y s  o f f  f r o m  
w o r k .  

- 16 - 



N o v e n S e r  2 5 .  1 9 8 4  ( M o n d a v )  

t 
I 

1 
I 

I n s p e c t i o n  by  I H & R  o f  t h e  s t a c k  s a m p l e -  f i l t e r  n u m b e r  113? 
i n d l c a t e d  c o n t i n u e d  l o s s  a n d  w a s  - 2 ~ n o v e d  f a -  a n d l y s e s .  
H o w e v e r ,  no a b n o r m a l  c o n d i t i o n  was i n d i c a t e d  t h r o u g h  
i n s p e c t i o n  o f  t h e  d u s t  c o l l e c t o r  by  an  o p e r a t o r  a n d  a 
s u p e r v i s o r .  L a t e r ,  t h e  loss i n d i c a t e d  a b o v e  was d e t e r m i n e d  t o  
b e  22 .4  K g  o f  u r a n i u m .  N L O  r e c o r d s  do n o t  i n d i c a t e  when t h i s  
a n a l y s i s  was c o m p l e t e d .  A l t h o u g h  i n s t c u m e n t s  s h o w e d  c o n t i n u e d ,  
a b o v e  a v e r a g e  l o s s e s ,  v i s u a l  i n s p e c t i o n  o f  t h e  b a g h o u s e  f r o m  
a n  o u t s i d e  a c c e s s  d o o r  d i d  n o t  r e v e a l  e x c e s s i v e  d u s t i n g  w i t h i n  
t h e  b a g h o u s e ,  w h i c h  w o u l d  be i n d i c a t i v e  o f  a l o o s e  b a g  o r  
o t h e r  s i g n i f i c a n t  m a l f u n c t i o n .  N L O ,  I n c .  o p e r a t i o n a l  
p e r s o n n e l ,  t h e r e f o r e ,  c o n t i n u e d  o p e r a t i o n .  The  new s a m p l e  
f i l t e r  w h i c h  was i n s t a l l e d  was number 1140.  

N o v e m b e r  2 7 ,  1984 ( T u e s d a y )  

A t  a p p r o x i m a t e l y  6:30 a.m., a f i r e  o c c u r r e d  i n  t h e  c y c l o n e  o f  
t h e  H o f f m a n  H i g h  Vacuum G e n e r a t o r .  An a d d i t i o n a l  i n s p e c t i o n  
o f  t h e  s t a c k  s a m p l e r  f i l t e r  by IY&R i n d i c a t e d  c o n t i n u e d  l a s s .  
T h e  3 1 a i t  9 4 - e a  S u p e r v i s o r  an; t h e  I Y S 9  - e ? - e s e n t a t i v e  
i n s p e c t e d  t n e  d u s t  c o l l e c t o r  t o g e t n e -  a n d  n o t h i n g  u n u s u a l  was 
f o u n d .  L a t e - ,  t h e  l o s s  i n d i c a t e d  f 3 -  t h e  p s - i o d  f r o m  Yovembe- 
2 6  t h r o u g h  2 7  was d e t e r m i n e d  t o  b e  12 .6  Kg o f  u r a n i u m .  

t h a t  t h e  e m i s s i o n s  m o n i t o r i n g  c a p n o i l i t y  f o r  t h e  s y s t e m  w a s  
l o s t ,  w h i l e  t h e  H o f f m a n  H i g h  Vacuum G e n e r a t o r  was i n o p e r a b l e .  
T o  p e r m i t  r e p a i r  o f  damage c a u s e d  by t h e  f i r e  a n d  by  w a t e - ,  
t h e  d d s t  ~ a : ' ? c t 3 ~  was u s e d  w i t h o d :  t h e  V i g h  Vacuum G s n e - ? : 3 p  
f - o m  November  2 7  u n t i l  D e c e m b e r  2. NLO m a d e  n o  r e p o r t  t o  Ll20 
r e g a r d i n g  t h e  f i r e  n o r  t h e  l o s s  s f  j 3 r n J l i q g  c a p a b i l i t y .  

O p e - 3 t i 2 q s  :& t h e  - e q e l +  c d - ~ a c l  c : - , ~ ~ T , ~ :  ? e j c l t , ?  t h ?  ' ? - &  - -  

N o v e m b e r  2 5 ,  1 9 3 4  ( T h u r s d a y )  

A t  a p p r o x i m a t e l y  6:OO p . m . ,  w h i l e  r e p a i r i n g  t h e  H i g h  Vacuum 
s y s t e m ,  f i v e  h o u r l y  wro rke rs  w e r e  e x p o s e d  t o  a p u f f  o f  
a p p r o x i m a t e l y  f o u r  p o u n d s  o f  U - 0  . T q e  v a c u ~ r n  s y s t e m  w a s  
t h o u g h t  t o  b e  f r e e  o f  u r a n i u m  d x f d e  b e f o r e  t h e  d i s m a n t l e m e n t  
a n d  t h e  p u f f  was u n a n t i c i p a t e d .  C o n s e q u e n t l y ,  t h e  wo-ke-s  
w e r e  n o t  w e a r i n g  r e s p i r a t o r s  d u r i n g  t h e  r e p a i r  a c t i v i t i e s .  
U r i n a l y s i s  t e s t s  w e r e  n o t  p e r f o r m e d  f o l l o w i n g  t h e  e x p o s u r e .  No 
r e p o r t  was made t o  NLO management  c o n c e - n i n g  t h e  e x p o s u - e  a t  
t h i s  t i m e .  T h e s e  w o r k e r s  w e r e  s u b s e q u e n t l y  a n a l y z e d  a b o u t  2 
w e e k s  l a t e r  i n  a r a d i o a c t i v i t y  w h o l e - b o d y  c o u n t e r .  I t  w a s  
d e t e r m i n e d  t h a t  t h e i r  l u n g  b u r d e n  h a d  n o t  i n c r e a s e d  o v e r  
p r e v i o u s  l e v e l s .  

On November  29, 1984, t h e  I H & R  D e p a r t m e n t  c o m p l e t e d  i t s  
N o v e m b e r  s t a c k  s a m p l i n g  r e p o r t .  T h i s  r e p o r t  was r e v i e w e d  5y 
t h e  c h i e f  I H & R  f i e l d  r e p r e s e n t a t i v e  a n d  t h e  H e a d  o f  t h e  IH&R 
D e p a r t m e n t .  

I t 1 4 5 3 8  * -  - 1 7  - 
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N o v e m b e -  3 0 ,  1 9 8 4  ( F r i d a y )  

A s t a c l c  s a m p l e -  a n a l y s i s  r e p o - t  rlas - e v i p v r e d  b y  t ’ 7e  FbIP‘: P ’ 2 i t  
M a n a g e - .  I t  i n d i c a t e d  t h e  9 - 1 1 - 8 4  t:, 1 1 - 1 6 - 5 4  l o s s  o f  38 .0  ‘1 
u r a n i u m  a n d  t h e  1 1 - 1 6 - 8 4  t o  1 1 - 1 9 - 8 4  l o s s  o f  2 4 . 7  K g  u r a n i , - .  
A p p a r e n t l y  p r i o r  t o  t h e  P l a n t  M a n a g e r ‘ s  r e v i e w  o f  t h e  repor : ,  
n e i  t h e ?  t h e  I H & R  D e p a r t m e n t  n o r  o t h e -  r e v i e w e r s  h a d  r e c o g n i z e d  
t h e  s i g n i f i c a n c e  o f  t h e  d a t a  o r  i s s u e d  a s p e c i a l  r e p o r t  t o  
u p p e r  management .  T h e  P l a n t  Y a n a g e r  i n d i c a t e d  t h a t ,  o n  
N o v e m b e r  30 ,  h e  H a s  n o t  a w a r e  t h a t  t h e  p r o b l e m  was c o n t i n u i q g  
( S e e  E x h i b i t  2 ) .  

- 

T h e  P l a n t  M a n a g e r  w a s  i n t e r e s t e d  i n  k n o w i n g  how t o  p r e v e n t  a 
r e c u f r e n c e  and  h e  a s k e d  t h e  P - o d u c t i o n  D i v i s i o n  G e n e r a l  
S u p e r i n t e n d e n t  t o  p r o v i d e  a n  e x p l a n a t i o n  o f  t h e  6 3  K g  l o s s  3 f  
u r a n i u m .  

D e c e m b e r  3,  1 9 8 4  ( M o n d a y )  

When t h e  s t a c k  s a m p l e r  r e s u l t s ,  t h r o u g h  t h e  s a m p l e  o f  Novem3er 
19,  w e r e  b r o u g h t  t o  t h e  a t t e n t i o n  o f  P l a n t s  5,  6, a n d  9 
D e p a - t m e n t  S u p e r i  n t e n d e n t ,  who - e p o - t s  t o  t h e  P r o d u c t i o n  
D i v i s i o n  g e n ? - a l  S u p e - i n t e n d e n t ,  qe c o n t a c t e d  t n e  I H & R  
D e p a r t m e n t  a b o u t  s h u t t i n g  down t h e  d u s t  c o l l e c t o r  a n d  c a s t - - g  
o p e - a t i o n .  R e p o - t e d l y ,  t h e  I H & X  - e ? - e s e n t a t i v e  s u g g e s t e d  : - a t  
o p e - a t i o n s  w a i t  f o r  l a b o r a t o r y  r e s u l t s  on t h e  s a m p l e s  o f  
hove:p133-  2 5 ,  Coveinoe-  2 7 ,  a n d  3 ~ ~ 2 ~ 3 2 -  2 .  

D e c e m b e r  6 ,  1 9 8 4  ( T h u r s d a y )  

T h e  a d d i t i o n a l  s t a c k  s a m p l e r  - e s u l t s  M P - ~  r e c e i v e d ,  i n d i c a : . ? ;  
a t o t a l  l o s s  o f  1 1 7 . 4  K g  e m i t t e d  s i n c e  m i d - S e p t e m b e r  1 9 8 4  
t h r o u g h  Decembe- 3 .  T h e s e  r e s u l t s  w e r e  g i v e n  t o  t h e  P l a n t  5 
a n d  9 Z e n e - a 1  S u p e - v i s o r  i n  t e - m s  o f  a o u n d s  o f  e m i s s i o n  and h e  
d i s c u s s e d  t h e  r e s u l t s  w i t h  t h e  P l a n t s  5, 6, a n d  9 D e p a r t m e r :  
S u p e r i n t e n d e n t  vrho made a d e c i s i o n  t o  s h u t d o w n  a t  8:OO a.m.  o n  
D e c e m b e r  7. O p e r a t i o n s  w e r e  a l l o w e d  u n t i l  D e c e m b e r  7 s i n c e  t h e  
f u r n a c e s  w e r e  i n  o p e r a t i o n .  S h u t d o w n  w i t h  t h e  c h a r g e  i n  t h o  
o p e r a t i n g  f u r n a c e s  w o u l d  r e q u i r e  a l o s s  o f  a p p r o x i m a t e l y  
$5,000,  a c c o r d i n g  t o  t h e  P l a n t s  5 ,  6 ,  a n d  9 D e p a r t m e n t  
S u p e r i n t e n d e n t  . 
D e c e m b e r  7 ,  1 9 8 4  ( F r i d a y )  

NLO management  was g i v e n  a r e p o r t  on  t h e  l o s s e s ,  w h i c h  a t  t 9 a t  
p o i n t  t o t a l e d  t o  1 1 7 . 4  k i l o g r a m s  o f  u r a n i u m .  T h e  D O E / O R O  
Weapons D i v i s i o n  m a n a g e r ,  t h e n  i n  W a s h i n g t o n ,  D. C., was 
i n f o r m e d  d u r i n g  a t e l e p h o n e  c a l l  p l a c e d  t o  t h e  p l a n t .  D O E / O R O  
s t a f f  was a l s o  i n f o r m e d  b y  N L O  management.  D O E / O R O  s t a f f  was 
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t o l d  t h a t  p o t e n t i a l l y  180 k i l o g r a m s  o f  u r a n i u m  h a d  b e e n  l o s t  
as e x c e s s  e m i s s i o n s  d u r i n g  t h e  p e r i o d  f r o m  a p p r o x i m a t e l y  
m i d - S e p t e m b e r  t o  D e c e m b e r  6 ,  1 9 8 4 .  T h i s  i n f o r m a t i o n  a n d  o t h e r  
f a c t s  w e r e  r e p o r t e d  t o  t h e  N a t i o n a l  R e s p o n s e  C e n t e r  p u r s u a n t  
t o  t h e  r e q u i r e m e n t s  o f  t h e  C o m p r e h e n s i v e  E n v i  r o n m e n t a l  
R e s p o n s e ,  C o m p e n s a t i o n  a n d  L i a b i l i t y  A c t  (CERCLA) b y  t h e  
D O E / O R O  E n v i r o n m e n t a l  P r o t e c t i o n  s t a f f .  C E R C L A  r e q u i r e s  t h a t  
e x c e s s  o r  u n a n t i c i p a t e d  e m i s s i o n s  o f  r a d i o a c t i v i t y  g r e a t e r  
t h a n  1 p o u n d  p e r  d a y  b e  r e p o r t e d .  R e p o r t s  w e r e  a l s o  made t o  
t h e  O h i o  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y ,  t h e  O h i o  D e p a r t m e n t  
o f  H e a l t h ,  a n d  t h e  O h i o  D i I a s t e r  S e r v i c e s  A g e n c y .  NLO was 
t o l d  t o  p r e p a r e  a p r e s s  r e l e a s e  f o r  December  10, i n  a c c o r d a n c e  
w i t h  s t a n d i n g  OR0 p o l i c y  t o  k e e p  t h e  p u b l i c  i n f o r m e d  a b o u t  
u n u s u a l  o c c u r r e n c e s  a t  i t s  f a c i l i t i e s .  

D O E / O R O  s t a f f  h a d  b e e n  g i v e n  t h e  e s t i m a t e  o f  180 k i l o g r a m s  o f  
u r a n i u m  w h i c h  i s  m o r e  r e p r e s e n t a t i v e  o f  t h e  t o t a l  y e a r ' s  l o s s  
o f  u r a n i u m  f r o m  t h e  P l a n t  9 b a g h o u s e  r a t h e r  t h a n  t h e  l o s s  
d u r i n g  t h e  u p s e t  c o n d i t i o n  p e r i o d .  The l o s s e s  f r o m  
m i d - S e p t e m b e r  1984 t h r o u g h  D e c e m b e r  7 ,  1 9 8 4 ,  i r l c l u s i v e  o f  t h e  
December  3 t h n o u g h  D e c e m b e r  7 ,  1984  s a m p l e ,  t o t a l e d  t o  123.9  
k i l o g r a m s  o f  u r a n i u m ,  a c c o r d i n g  t o  i n f o r m a t i o n  g i v e n  t o  t h e  
2 o a r d .  ( 1 2 3 . 9  k g  = 2 7 3  p o u n d s )  

1: tdas l a t e -  f O l i n Q  t h a t  o n e  o f  t n s  3 5  s a g s  ( l o c a t e d  i n  t h e  
o b s c u r e  s o u t h e a s t e r n  a r e a )  was l o o s e  f r o m  i t s  b o t t o m  f l a n g e .  
T h e  b a g  W a s  t o o  s h o r t  t o  b e  r e a t t a c h e d  a t  t h e  b o t t o m  f l a n g e .  
E n t r y  i n t o  t h e  b a g h o u s e ,  i t s e l f ,  d i d  r e v e a l  t h e  p r e s e n c e  o f  
d u s t  a c c u m u l a t i o n s .  

S u b s e q u e n t  t o  t h e  r e m e l t  f u r n a c e  o p e r a t i o n  s h u t d o w n ,  t h e  
. f 3 1 1 3 w i n g  rneasu-es  w e r e  p u r s u e d :  

1. The b a g h o u s e  was vacuum c l e a n e d .  

2 .  A b a g  Was r e p l a c e d .  

3 .  New g a s k e t s  w e r e  i n s t a l l e d  on t h e  u n i t s '  a c c e s s  do 'ors  on 
Monday ,  D e c e m b e r  10. 

4 .  A v i s o l i t e  d y e  t e s t  was a d m i n i s t e r e d  on T u e s d a y ,  D e c e m b e r  
11. V i s o l i t e  i s  a b r a n d  name f o r  f l u o r s c e i n  a n d  h a s  a f a c e  
p o w d e r  t e x t u r e .  I t  i s  a b l a c k - l i g h t  s e n s i t i v e  p h o s p h o r .  
An i n s p e c t i o n  o f  t h e  c l e a n  s i d e  o f  t h e  b a g h o u s e  was 
c o n d u c t e d  w i t h  a b l a c k  l i g h t .  No l e a k s  w e r e  d e t e c t e d .  A 
b a g  w3s l o o s e n e d  a t  t h e  b o t t o m ,  p u r p o s e l y ,  t o  c h e c k  t h e  
i n s i d e  o f  o n e  b a g  w i t h  t h e  b l a c k  l i g h t  f o r  t h e  p r e s e n c e  o f  
t h e  t e s t  d y e .  T h e r e  was a s i g n i f i c a n t  a m o u n t  o f  t h e  t e s t  
d y e  o n  t h e  i n s i d e  o f  t h e  b a g  ( d i r t y  s i d e )  i n d i c a t i n g  t h a t  
t h e  d y e  h a d  b e e q  d i s p e - s e d  t o  2 n d  $ a d  Seen c a p t u r e d  3y t h e  
b a g s .  

4- - 19 - 
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i. 

T h e  s t a c k  sample  f i l t e r  was removed  and c h e c k e d  w i t h  t h e  
b l a c k  l i g h t  f o -  p - e s e n c e  o f  t h e  t e s t  d y e .  None w a s  f o u n d .  

5.  A d r y  r u n  w a s  c o n d u c t e d  o f  t h e  r e m e l t  f u r n a c e  b a g h o u s e  and 
r e l a t e d  sys tems .  The d u s t  c o l l e c t o r  was t u r n e d  on and  
a l l o w e d  t o  o p e r a t e  f o r  t h e  s e c o n d  and t h i r d  s h i f t  p e r i o d s ,  
a p p r o x i m a t e l y  1 6  h o u r s  o n  T u e s d a y ,  December 11. 

December  12 ,  1984 (Wednesday )  

T h e  r e m e l t  f u r n a c e  o p e r a t i o n s  w e r e  r e s t a r t e d .  S u b s e q u e n t  
i n s p e c t i o n  o f  t h e  s t a c k  s a m p l c r  o n  December 1 3 ,  1984,  a t  8:OO 
a.m., r e v e a l e d  n o  e v i d e n c e  o f  a n y  l e a k s .  The G e i g e r  c o u n t e r  
m o n i t o r  a l s o  i n d i c a t e d  no e v i d e n c e  o f  a baghouse  m a l f u n c t i o n .  

December  14 ,  1984 ( F r i d a y )  

On December 1 4 ,  t h e  G e i g e r  c o u n t e r  s t a r t e d  t o  show an  
u n e x p e c t e d l y  r a p i d  r i s e  i n  i t s  r e a d i n g s .  As a p r e c a u t i o n ,  t h e  
r e m e l t  f u r n a c e s '  o p e r a t i o n  was s h u t  down. An a n a l y s i s  o f  t h e  
s t a c k  s a m p l e r  f i l t e r  i n d i c a t e d  a loss  t o  t h e  a t m o s p h e r e  o f  
0.05  K g  u r a n i u m  f o r  a t w o - d a y  p e r i o d .  T h i s  i s  an e x t r e m e l y  
s m a l l  amount .  However ,  t h e  D O E  d e c i d e d  t o  keep  t h e  f u r n a c e s  
s h u t  down u n t i l  t h e  b a g h o u s e  c o u l d  be i n s p e c t e d  by a t e a m  o f  
e x p e r t s .  

December  18 ,  1984 ( T u e s d a y )  

A s  a r e s u l t  o f  a n  o n g o i n g ,  i n t e n s i f i e d  i n s p e c t i o n  o f  a l l  m a j o r  
p r o c e s s  v e n t i l a t i o n  s y s t e m s  a t  t h e  F M P C ,  P l a n t  Management made 
a d e c i s i o n  t o  t e m p o - a r i l y  s h u t  down a p o r t i o n  o f  a s e c o n d  
p r o c e s s i n g  f a c i l i t y  ( B u i l d i n g  5 )  b e c a u s e  o f  m a r g i n a l  
p e r f o r m a n c e  o f  t h e  f a c i l i t y ' s  b a g  f i l t r a t i o n  sys tem.  The 
m a l f u n c t i o n i n g  o f  t h e  s y s t e m ,  i n v o l v i n g  t ;Jo  b a g  f i l t r a t i o n  
u n i t s  and a s s o c i a t e d  s t a c k s ,  h a d  r e s u l t e d  i n  s l i g h t l y  more  
u r a n i u m  d u s t  b e i n g  d i s c h a r g e d  t o  t h e  a t m o s p h e r e  t h a n  w o u l d  be 
e x p e c t e d  f o r  t h e  o p e r a t i n g  p e r i o d  i n v o l v e d .  A p p r o x i m a t e l y  5 . 5  
Kg o f  u r a n i u m  a r e  e s t i m a t e d  t o  h a v e  been d i s c h a r g e d  f r o m  one 
s t a c k  a t  B u i l d i n g  5 f r o m  December  11 t h r o u g h  December 1 7 ,  and 
a p p r o x i m a t e l y  7 K g  o f  u r a n i u m  d u s t  a r e  e s t i m a t e d  t o  h a v e  been 
r e l e a s e d  f r o m  t h e  s e c o n d  s t a c k  b e t w e e n  November 1 0  and  
December  11. 

A t e a m  o f  baghouse  e x p e r t s  e x a m i n e d  t h e  P l a n t  9 d u s t  
c o l l e c t i o n  sys tem.  The t e a m  e x a m i n e d  P l a n t  5 on December 19. 
T h e  t e c h n i c a l  r e p o r t  i s  a t t a c h e d  as an E x h i b i t .  ( N o .  3 )  

The D O E  i n v e s t i g a t i n g  b o a r d  was t o l d  t h a t  on t h i s  day ,  NLO 
u p p e r  management f i r s t  l e a r n e d  o f  t h e  p r e v i o u s  e x p o s u r e  o f  5 
h o u r l y  w o r k e r s  t o  u 3 0 8  d u s t  w h i c h  o c c u r r e d  on November 29 .  

I t  I 4 5 4 1  - 20 - 
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C. S U P P O R T I V E  TECHNICAL D A T A  

1. C o l l e c t o p  H o u s i n g  S y s t e m  

o The  h o u s i n g  o f  t h e  b a g h o u s e  p - o v i d e s  i n s p e c t i o n / a c c e s s  
d o o r s  o n l y  o n  t h e  n o t t h  s i d e  o f  t h e  c o l l e c t o r .  T w o  
d o o r s  a r e  p r o v i d e d  a t  t h e  l o w e r  l e v e l  a n d  o n e  d o o r  i s  
p r o v i d e d  a t  t h e  u p p e r  l e v e l  o f  t h e  c o l l e c t o r .  F o r  t h e  
d a i l y  i n s p e c t i o n ,  o n l y  t h e  l o w e r  l e v e l  d o o r s  a r e  
u t i  1 i z e d .  

o T h e  p h y s i c a l  a r r a n g e m e n t  o f  t h e  h o u s i n g  d o e s  n o t  a l l o w  
p h y s i c a l  a c c e s s i b j l i t y  w i t h i n  t h e  c o l l e c t o r  f o r  a 
t h o r o u g h  i n s p e c t i o n .  ( T h e  p h o t o g r a p h s  7 a n d  1 4  
i l l u s t r a t e  t h e  l i m i t e d  f i e l d  o f  v i e w  a v a i l a b l e  t o  a n  
i n s p e c t o r .  S e v e r a l  b a g  r o w s  c a n n o t  b e  o b s e r v e d  f r o m  
t h e  d o o r s . )  

o No p e r m a n e n t  l i g h t i n g  i s  w i t h i n  t h e  c o l l e c t o r  n o r  i s  
u t i l i z a t i o n  o f  t e m p o r a r y  l i g h t i n g  r e q u i r e d  b y  
p r o c e d u r e .  

o T h e  f i l t e r i n g  s y s t e m  o p e r a t e s  on  a vacuum a n d  
i n - l e a k a g e  w o u l d  d e f i n i t e l y  d e c r e a s e  t h e  e f f i c i e n c y  o f  
o p e r a t i o n .  S e v e r a l  i n - l e a k a g e  a r e a s  w e r e  n o t e d  by  t h e  
i n v e s t i g a t i o n  t e a m  a n d  a l s o  by  t h e  s p e c i a l  b a g  h o u s e  
e x p e r t  t a s k  t e a m .  I n - l e a k a g e  o f  m o i s t  w e t  a i -  c a n  
c a u s e  w e t t i f i g  o f  t h e  b a g s  a n d  t h e  c o l l e c t e d  p a r t i c l e s  
o n  t h e m  w h i c h  c a n  l e a d  t o  b l i n d i n g  o f  o x i d e  on t h e  
d u s t  b a g s  a s  w e l l  as  p r o v i d i n g  p o t e n t i a l  d u s t  b a g  
p r o b l e m s  d i s c u s s e d  b e l o w .  

2. D u s t  B a g s  

o T h e  w o o l  b a g s  c o n n e c t  t o  u p p e r  a n d  l o v t e -  f l a n g e s  b y  a 
s p r i n g  t e n s i o n  d e v i c e  d e s i g n e d  i n t o  e a c h  e n d  o f  t h e  
b a g s .  T h e  d e v i c e  i s  s t r i c t l y  t e n s i o n ,  s u c h  as a 
r u b b e r  b a n d ,  a n d  n o t  a d j u s t a b l e .  ( S e e  p h o t o g r a p h s  1 5  
a n d  1 6  f o r  f l a n g e s . )  

o T h e  b a g s  p a s s  t h r o u g h  a b l o w  r i n g  a s s e m b l y .  
T o l e r a n c e s  b e t w e e n  t h e  b a g  a n d  b l o w  r i n g  a r e  v e r y  
c l o s e  a n d  r u b b i n g  d o e s  o c c u r  f r o m  t i m e  t o  t i m e  d u r i n g  
o p e r a t i o n  w h i c h  c a n  c a u s e  p i n h o l e s .  T h i s  i s  n o t e d  
s i n c e  a l l  b a g s  r e m o v e d  f r o m  t h e  c o l l e c t o r  o v e r  
D e c e m b e r  1 4  w e e k e n d  w e r e  f o u n d  t o  h a v e  p i n h o l e s  i n  
t h e m .  ( S e e  p h o t o g r a p h s  7 ,  1 7 ,  18, a n d  1 9 . )  
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T h e  b l o M  - i n g  makes c o n t a c t  w i t h  t h e  s i x  a i r  s u p p \ y  
co lumns  by s i x  e l l i p t i c a l  n o z z l e  a s s e m b l i e s  w h i c h  mus t  
e x t e n d  t h r o u g h  t h e  r u b b e r  s e a l s  and e x t r a c t  a i r  w i t h i n  
t h e  p r e s s u r i z e d  c o l u m n .  The r u b b e -  s e a l s ,  w h i c h  a r e  
a b o u t  2 3  f e e t  i n  h e i g h t ,  s h o u l d  be i n s t a l l e d  i n  a 

l i p  w i l l  g e t  an a d e q u a t e  s e a l .  (See p h o t o s  8, 9 ,  and 
s i n g l e  t o p  t o  b o t t o m  p i e c e  s o  t h a t  t h e  m e t a l  n o z z l e  1 

1 0 . )  I 
The l a s t  p r o c u r e m e n t  a n d  r e c e i p t  o f  bags f o r  t h e  P l a n t  
9 c o l l e c t o r  p r i o r  t o  t h i s  i n v e s t i g a t i o n  o c c u r r e d  i n  
1979.  No r e c o r d s  w e r e  p r o v i d e d  t o  i n d i c a t e  any  r e c e i p t  
i n s p e c t i o n  t o o k  p l a c e .  

T h e r e  i s  no r e c e i p t  i n s p e c t i o n  p r o c e d u r e  u s e d  f o r  
P l a n t  9 d u s t  b a g s .  

i 
P r e s e n t l y  t h e r e  i s  a Q u a l i t y  C o n t r o l  ( Q C )  g r o u p ,  w h i c h  
f o r  a p p r o x i m a t e l y  t w o  y e a r s ,  has p e r f o r m e d  d i m e n s i o n a l  
c h e c k s  on d u s t  b a g s  on  a samp le  b a s i s .  C h e c k l i s t s  a r e  
u t i l i z e d  and w e r e  a v a i l a b l e  f r o m  t h e  QC g r o u p .  1 
No v e n d o r  c e r t  i f i c a t  i o n  o r  u t i  1 i z a t  i on o f  an 
i n d e p e n d e n t  l a b  on r e q u i r e m e n t s  o f  t h e  p r o c u r e m e n t  
s p e c i f i c a t i o n  ( s h r i n k a g e ,  b a g  s t r e n g t b ,  m a t e r i a l ,  
etc.l ? a s  Seen ? a q u i c c 3 d .  

No p r e o p e r a t i o n a l  t e s t ( s )  i s  r e a u i r e d  by p r o c e d u r e s  
f o r  t h e  P l a n t  9 c o l l e c t o r .  

A l l  bags removed a f t e r  t h e  P l a n t  9 shu tdown  on 
December 1 4 ,  1 9 8 4  w e r e  measured.  The 4 5  removed  bags  
-anged i?  s i z e  f r o m  2 1  f e e t ,  9 i n c h e s  t o  2 1  f e e t  11 
1 / 2  i n c h e s .  M e a s u r e m e n t  o f  a l l  bags i s  p r o v i d e d  a s  
E x h i b i t  N o .  4 .  

The bag  f o u n d  l o o s e  on December 7, 1984 w a s  a l s o  
measured a n d  f o u n d  t o  be  2 1  f e e t ,  8 1 / 3  i n c h e s .  

I 

The bags  t h a t  h a d  b e e n  p u l l e d  f r o m  s t o r a g e  f o r  1 

i 
r e p l a c e m e n t  i n  November 10-12,  1984 t i m e  f r a m e  were  
n o t  used b e c a u s e  t h e y  w e r e  t o o  s h o r t .  These b a g s  were  
l a t e r  measured  t o  be  2 1  f e e t ,  5 i n c h e s  t o  2 1  f e e t ,  9 
1 / 2  i n c h e s .  

The p r o c u r e m e n t  s p e c i f i c a t i o n  r e q u i r e s  t h e  P l a n t  9 
bags t o  be 2 1  f e e t ,  10 i n c h e s ,  b u t  p r o v i d e d  n o  
t o l e r a n c e s .  M e a s u r e m e n t  by t h e  bag house  e x p e r t  t a s k  
force  t e a m  i n d i c a t e d  2 1  f e e t ,  10 1/4 i n c h  f r o m  u p p e r  
f l a n g e  t o  l o w e r  f l a n g e .  F o r  p r o p e r  c o n n e c t i o n ,  t h e  
t a s k  team e s t i m a t e d  a b a g  s h o u l d  p r o b a b l y  r a n g e  i n  
s i z e  f r o m  2 1  f e e t ,  11 3 / 4  i n c h e s  t o  2 2  f e e t ,  1 t o  2 
i n c h e s .  

I 
I 
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0 The  b a g  p r o c u r e m e n t  s p e c i f i c a t i o n  a l s o  r e q u i r e d  
p r e s h r u n k  m a t e r i a l  be  u s e d .  

o The i n v e s t i g a t i o n  t e a m  - e q u e s t e d  t h a t  a b a g  be - ? l o v e d  
f r o m  s t o r e s ,  w e t t e d  a n d  t h e n  d - i e d .  A b a g  w a s  w e t t e d  
a n d  d r i e d  i n  t h e  N L O  l a u n d - y  a n d  s h r u n k  f - o m  2 2  f ? e t ,  
2 i n c h e s  t o  2 0  f e e t ,  4 i n c h e s ,  a t o t a l  s h r i n k a g e  o f  2 2  
i n c h e s .  O p e r a t i o r \  w i t h  m o i s t / w e t  i n - l e a k a g e  t o g e t h e r  
w i t h  t h e  m o i s t u r e  i n h e r e n t  f r o m  n a t u r a l  gas  u s a g e  i n  
u p s t r e a m  p r o c e s s e s  and  t h e  h e a t  p r o d u c e d  by t h e  
i n d u s t r i a l  p r o c e s s  c o u l d  r e s u l t  i n  some b a g  s h r i n k a g e .  
( S e e  p h o t o g r a p h s  2 0 - 2 2  f o r  i n - l e a k a g e  s o u r c e  
e x a m p l e s . )  

The  t e a m  of  baghous; e x p e r t s  i n d i c a t e d  t h a t  some b a g  
s t r e t c h i n g  d u r i n g  i n s t a l l a t i o n  may o c c u r .  

o 

o T h e  w o r d i n g  o f  t h e  b a g  p r o c u r e m e n t  s p e c i f i c a t i o n  
r e q u i r e s  a s p r i n g  a t  o n e  e n d  o f  t h e  b a g .  However ,  t h e  
d r a w i n g  o f  t h e  b a g ,  w h i c h  i s  p a r t  o f  t h e  p r o c u r e m e n t  
p a c k a g e ,  a n d  a c t u a l  p h y s i c a l  i n s t a l l a t i o n  r e q u i r e s  
s p r i n g s  a t  b o t h  e n d s .  

o The  Q C  g r o u p  p r e s e n t l y  i s  a s i n g  a c h e c k  m a - k  ( I , )  :o 
i n d i c a t e  an  a c c e p t a b l e  d i m e n s i o n  on a c h e c k l i s t  i n  

l i e u  o f  p u t t i n g  t h e  a c t u a l  m e a s u r e m e n t .  Q C  
s u p e r v i s o r y  a c c e p t a n c e  a n d  b a g  a c c e p t a n c e  ( b y  a n o t h e r  
o - g a n i z a t i o n )  i s  b a s e d  o n  t h e s e  c h ~ c k  r r l a * l < j .  

o Any d e v i a t i o n  a p p r o v a l  o f  t h e  p r o c u - e m e n t  b a g  
s p e c i f i c a t i o n  i s  - e q u e s t e d  f r o m  m a i n t e n a n c e  p e r s o n n e l  
i n  l i e u  o f  t h e  p r o c u r e m e n t  s p e c i f i c a t i o n  p r e p a r e -  and 
o g e r a t i o n s .  

o S t o r e s  a t t e m p t s  t o  k e e p  one  s e t  o f  b a g s  f o r  a c o m p l e t e  
c h a n g e o u t .  B a g s  i n  s t o - a g e  on D e c e m b e r  14, 1984 w e r e  
m e a s u r e d  a n d  f o u n d  t o  * a n g e  i n  s i z e  f r o m  2 2  f e e t ,  1 
i n c h  t o  2 2  f e e t ,  2 3 1 8  i n c h e s .  

3 .  V i s u a l  I n s p e c t i o n  a n d  D i f f e e e n t i a l  P r e s s u - e  R e c o - d e -  
C h a r t  

o The  d i f f e r e n t i a l  p r e s s u r e  r e c o r d e r  ( p h o t o  1 3 )  r e c o r d s  
t h e  d i f f e r e n c e  i n  a i r  p r e s s u r e  b e t w e e n  t h e  p r o c e s s  
s i d e  o f  t h e  b a g h o u s e  and t h e  c l e a n  s i d e .  The 
d i f f e r e n t i a l  p r e s s u r e  r e c o r d e r  i s  t o  b e  r e a d  o n c e  p e r  
s h i f t .  ( H i g h  d i f f e r e n t i a l  p r e s s u r e  w o u l d  b e  
i n d i c a t i v e  o f  r e s t r i c t i o n  t o  a i r  f l o w ,  s u c h  a s  d u s t  
b u i l d u p  o n  t h e  b a g s .  Low d i f f e r e n t i a l  w o u l d  be 
i n d i c a t i v e  o f  l e s s  r e s t r i c t i o n s ,  s u c h  as l o o s e  bags o r  
new b a g s .  
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7 3 i s c d s s i ~ ~ ~ s  - e v e a l e d  t h a t  a c c e p t e d  p - a c t i c e  N a s  t; * a p e - a t e  i f  v i s u a l  i n s p e c t i o n  - e v e a l e d  n o  b a g  p - 3 b ’ + ~ s .  

o D i s c u s s i ~ i s  i n d i c a t e d  t h a t  m a n a g e m e i t  d i d  n o t  9 ? 1 ’ - ? v e  
o n e  l o o s e  b a g  w o u l d  be  d e t e c t e d  on t h e  d i f f e r e n t i a l  
r e c o r d e r  b u t  d i d  n o t  h a v e  an i d e a  as t o  how many S a g s  
w o u l d  h a v e  t o  be  d i s c o n n e c t e d  b e f o r e  a n o t i c e a b l e  
c h a n g e  o n  t h e  r e c o r d e r  was s e e n .  

o The  NLO S t a n d a r d  O p e r a t i n g  P r o c e d u r e  (SOP) i n d i c a t e s  
t h e  d e s i r e d  r a n g e  f o r  t h e  A M E R J E T  b a g h o u s e  i s  3 t o  4 
i n c h e s .  H o w e v e r ,  t h e  p r o c e d u r e  p r o v i d e s  f o r  
f l e x i b i l i t y  b y  a1 1 o w i n g  p l a n t  s u p e p v i  s i o n  t o  ad j u s t  
t h e  r a n g e  when new b a g s  a r e  i n s t a l l e d  o r  o l d e r  b a g s  
become b l i n d e d .  P l a n t  9 s u p e r v i s i o n  d i d  a d j u s t  
s e t p o i n t s  b e t w e e n  1 a n d  3 on December  5,  1 9 8 4  t o  h a v e  
t h e  r i n g  b l o w e r  o p e r a t e  m o r e .  

l o o s e  do - n o t  i n d i c a t e  any  s u d d e n  u n e x p l a i n e d  d r o p  o f  
d i f f e r e n t i  a1 p r e s s u r e .  

o Revieor  o f  r e c o r d e r  c h a r t s  p r i o r  t o  b a g s  b e i n g  f o u n d  

4.  S t a c k  F i l t e r  S a m p l e r  

o T h e  s t a c k  f i l t e r  s a m p l e r  i n s p e c t i o n  r ‘ e q u i r e m e n t  and  
f j l t ? *  ~ h ? n g p  0 - 9 c p d g - e  i s  ? ? c ~ - ; - , ” . j  ; o  ! n + l s : - :  ? ’ 

H y g i e n e  a n d  R a d i a t i o n  D e p a r t m e n t  ( I d & ? )  P r o c e d u r e  
Number 1 . 4  ( E x h i b i t  4 ) .  

0 T h e  f i l t e -  s a m p l e -  w a s  t 3  32 i i s ? e c t e d  w i c t l i n  t n e  
f i - s t  t w o  w e e k s  o f  e a c h  m o n t h .  I f  t t l i  f i l t e r  shows 
e v i d e n c e  o f  s i g n i  f i  c 3 n t  ? :  : ~ i n u l  a t i o n  o f  m a t e r i a l  
( i.?., e s t i m a t e d  a t  g - e a t e r  t h a n  one g - a r n )  t h e  f i l t e -  
i s  t o  > e  c l a n g e d  and  a n a l j z e d .  t n e  c h i e f  1 6 8 2  
f i e l d  - e p r e s e n t a t i v e ,  one  g ram o q  t h e  f i l t e r  i s  
r e p r e s e n t a t i v e  o f  20 .75  K g  o f  p a r t i c u l a t e  up t h e  
s t a c k .  

o P e r  I H & R  p r o c e d u r e  1 . 4 ,  i f  d e f i c i e n c i e s  a r e  n o t e d ,  t h e  
I H & R  m u s t  n o t i f y  t h e  P l a n t  S u p e - v i s o r  b e f o r e  l e a v i n g  
t h e  p l a n t  a n d  make s u g g e s t i o n s  f o r  c o r r e c t i n g  a n y  
d e f i c i e n c i e s .  

o The  f i l t e r  i n  u s e  i s  a S t a p l e x  Type  T F A S  p l e a t e d  
c e l l u l o s e  f i l t e r ,  4 i n c h e s  i n  d i a m e t e - ,  v r h i c h  i s  
m o u n t e d  i n  a f i x e d  h o u s i n g  d r a w i n g  an e f f l u e n t  sarngle 
s t r e a m  f r o m  an  i s o k i n e t i c  s t a c k  p r o b e .  ( P h o t o  3 and  
F i g u r e  10‘1 
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o The e v a l u a t i o n  o f  u r a n i u m  e m i s s i o n s  r e l i e s  upon  a 
g r a v i m e t r i c  and c h e m i c a l  a n a l y s i s  o f  t h e  f i l t e r  and 
i t s  c o n t e n t s ,  t o g e t h e r  w i t h  a p r o p o r t i o n a l i t y  f a c t o r  
t o  a s s e s s  e f f l u e n t  e m i s s i o n s  by c o m p a r i n g  t h e  vo lume 
o f  e f f l u e n t  samp led  w i t h  t h e  t o t a l  s t a c k  t h r o u g h p u t .  
The e v a l u a t i o n ,  h o w e v e r ,  i s  w i t h o u t  a f i l t e r  
c o l l e c t i o n  e f f i c i e n c y  f a c t o r  w h i c h  w i l l  a c c o u n t  f o r  
t h a t  s m a l l  f r a c t i o n  o f  t h e  p a r t i c u l a t e  samp le  s t r e a m  
w h i c h  p a s s e s  t h r o u g h  t h e  f i l t e r .  

o D W Y E R  R o t a m e t e r s  w i t h  a 0-60 l i t e r  p e r  m i n u t e  r a n g e  
a r e  u s e d  t o  t e s t  t h e  s t a c k  s a m p l e r  f l o w  r a t e  m o n t h l y .  
The R o t a m e t e r  u s e d  - d u r i n g  t h e  u r a n i u m  e m i s s i o n  e p i s o d e  
was c a l i b r a t e d  on O c t o b e r  4,  1984 u s i n g  a w e t  t e s t  
m e t e r ,  however ,  c a l i b r a t i o n  o f  r o t a m e t e r s  a t  N L O  i s  a d  
h o c  w i t h  no  r e q u i r e d  f r e q u e n c y .  

o The s t a n d a r d  o p e r a t i n g  p r o c e d u r e  f o r  c o l l e c t o r  s y s t e m s  
does  n o t  a d d r e s s  t h e  s a m p l e r  o r  r e q u i r e  t h e  s a m p l e r  
f o r  d u s t  c o l l e c t o r  bag  o p e r a t i o n .  The s a m p l e r  i n  
P l a n t  9 r e l i e s  on t h e  H o f f m a n  H i g h  Vacuum G e n e r a t o r  t o  
be  o p e r a t i n g  t o  o b t a i n  a d e q u a t e  f l o w  r a t e  a c r o s s  t h e  
s a m p l e r .  Commencing November 2 7  and f o r  a p p r o x i m a t e l y  
s i x  days  t h e r e a f t e r ,  o p e r a t i o n  o f  t h e  d u s t  c o l l e c t o r  
c o n t i n u e d  w i t h  t h e  Ho f fman  down f o r  r e p a i r s .  

o The I H 8 R  D e p a r t m e n t  i s s u e s  a m o n t h l y  S t a c k  D i s c h a r g e  
R e p o r t  r e f l e c t i n g  f i l t e r  a n a l y s e s  r e s u l t s .  

5. G e i g e r ' M u e l l e r  S t a c k  M o n i t o r  

o The L u d l u m  R a t e  m e t e r  and  Gei 'ger M u e l l e r  d e t e c t o r s  
(See E x h i b i t  6 )  w e r e  i n s t a l l e d  upon  seven  s t a c k s  a b o u t  
t w o  y e a - s  a g o  t o  p r o v i d e  m o r e  s e n s i t i v e  i n d i c a t i o n s  o f  
u r a n i u m  l o s s e s  a s  t h e y  o c c u r r e d .  P r e s e n t l y ,  53 s t a c k s  
e x i s t  w i t h o u t  such  d e t e c t i o n  s y s t e m s .  The p l a n  was t o  
j u d g e  t h e  e f f e c t i v e n e s s  o f  t h e  r a d i a t i o n  d e t e c t i o n  
s y s t e m s  upon t h e  seven  s t a c k s  known t o  have h i g h e r  
e m i s s i o n  r a t e s  and t h e n  e x t e n d  u s a g e  t o  t h e  r e m a i n i n g  
s t a c k s  i f  w a r r a n t e d .  

o The L u d l u m  Mode l  1 7 7  A l a r m  R a t e  M e t e r  has  an a u d i b l e  
and v i s u a l  a l a r m  w h i c h  may be s e t  on any o f  f o u r  
s c a l e s ,  0 -500,  0 -5000 ,  0-50,000, o r  0-500,000 c o u n t s  
p e r  m i n u t e .  The p h y s i c a l  l o c a t i o n  o f  t h e  r a t e  m e t e r  
i s  i n  an a r e a  w i t h  i n d u s t r i a l  n o i s e  and removed f r o m  
o f f i c e  s p a c e s  w h i c h  make i t  d i f f i c u l t  t o  r e c o g n i z e  
a l a r m s  when t h e y  o c c u r .  
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o T h e  a l a - m  s e t t i n g s  a n d  s c a l e  p o s i t i o n s  a r e  e a s i l y  
c h a n g e d  and  c o u l d  b e  a d j u s t e d  b y  u n a u t h o r i z e d  
p e r s o n n e l .  

o The  L u d l g m  M o d e l  4 4 - 9  P a n c a k e  G e i g e r  M u e l l e r  d e t e c t o r  
i s  p o s i t i o n e d  i n  t h e  s t a c k  s a m p l e  a s s e m b l y  t o  d e t e c t  
u r a n i u m  b e t a / g a m a  r a d i a t i o n  f r o m  t h e  s a m p l e  f i l t e r s  
( P h o t o  3 ) .  

o T h e  r a t e  m e t e r  a n d  d e t e c t o r  r e p r e s e n t  a s e n s i t i v e  
i n d i c a t o r  w h i c h ,  i n  a d d i t i o n  t o  d e t e c t i n g  m a j o r  b a g  
f a i l u r e s  a n d  p i n h o l e  l e a k s ,  a l s o  m o n i t o r s  t h e  g r a d u a l  
b u i l d u p  o f  u r a n i u m  u e o n  t h e  f i l t e r  as a c o n s e q u e n c e  o f  
n o m i n a l  u r a n i u m  p e n e t r a t i o n  u n d e r  d e s i g n  f i l t r a t i o n  
c o n d i t i o n s .  A s  t h e  f i l t e r  l o a d s  n o r m a l l y ,  t h e  r a t e  
m e t e r  w i l l  g r a d u a l l y  i n c r e a s e ,  b u t  u s u a l l y  r e m a i n  
b e l o w  50,000 c o u n t s  p e r  m i n u t e  b e t w e e n  f i l t e r  c h a n g e s ,  
a t  P l a n t  9. 

o T h e  s t a c k  m o n i t o r  w a s  n o t  a d d r e s s e d  b y  any o p e r a t i n g  

o No p e r n a n e n t  r e c o r d i n g s  n o r  s l a v e  a l a - m s  i n  manned 

p r o c e d u r e  o r  by an  I H 8 R  p r o c e d u r e .  

a r e a s  a - e  p r o v i d e d .  

o No p r o c e d u r a l  s e t p o i n t s  w e r e  o r  h a v e  b e e n  e s t a b l i s h e d ,  
n o t  a n j  t - a i q i n g  p r o v i d e d  f o -  o D e r a t 3 -  a c t i o n  i f  
a l a r m s  d e - ?  s e e q  o r  h e a r d .  

o The  IH8R D e p a r t m e n t  h a s  c u s t o d y  o f  t b e  m o q i t o r  
o p e r a t i o n  a n d  a p p a r e n t l y  on p l a n t  9 h a d  s e t  t h e  a l a - m  
a t  f u l l  r a n g e  on t h e  X l O O  s c a l e  when i t s  a l a r m  s o u q d e d  
o n  N o v e m b e -  1 9 ,  1 9 3 4 .  C h a n g e s  b e t w e e n  t h e  X l O O O  a n d  
X I 0 0  s c a l e  t o o k  p l a c e  s e v e r a l  t i m e s  d u - i n g  t h e  
S e p t e m > e r - 3 2 c e m b e r  t i m e  f r a m e  { S e e  E x h i b i t  7 ) .  

6 .  A d m i n i s t r a t i v e  C o n t r o l s  

o T h e  NL3 Q u a l i t y  A s s u P a n c e  ( Q A )  P - o g r a m  - e q u i - e s  
Q u a l i t y  A s s u r a n c e  A n a l y s e s  ( Q A A )  a n d  P l a n s  ( Q A P )  t o  
d e t e r m i n e  a n d  p r e v e n t  s i g n i f i c a n t  p o t e n t i a l  p r o b l e m s .  
The  Q A A  a n d  P l a n s  a r e  a t t a c h e d  a s  E x h i b i t s  8 a n d  9. 

o The N L O  Q A  p r o g r a m  r e q u i r e s  t h a t  a m i n o r  e v e n t  r e p o r t  
b e  w r i t t e n  a n d  s u b m i t t e d  t o  t h e  N L O  A s s i s t a n t  P l a n t  
M a n a g e r  w i t h i n  2 4  h o u r s  a f t e r  t h e  e v e n t .  H i n o r  e v e n t  
i s  d e f i n e d  a s :  "Any u n u s u a l  h a p p e n i n g  w h i c h  d i d  o c c u r  
o r  m i g h t  h a v e  t a k e n  p l a c e  a n d  c a u s e d  a p r o b l e m . "  Some 
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e x a m p l e s  aTe  s e - i o u s  v i o l a t i o n s  o f  o p e r a t i n g  
p r o c e d u r e s ,  a f a i l u - e  o f  e m e r g e n c y  e q u i p m e n t ,  i n j d r i e s  
i f  p o t e n t i a l l y  s e r i o u s ,  damage t o  e q u i p m e n t ,  e t c .  The 
s u p e r v i s o r  m u s t  j u d g e  i f  t h e  e v e n t  i s  s e r i o u s  e n o u g h  
t o  r e q u i r e  a r e p o r t " .  No m i n o r  e v e n t s  w e r e  p r e p a r e d  
on t h e  p l a n t  9 c o l l e c t o r  p r i o r  t o  commencement  o f  t h e  
i n v e s t i g a t i o n .  An e x a m p l e  o f  a m i n o r  e v e n t  i s  
a t t a c h e d  f o r  i n f o r m a t i o n ,  E x h i b i t  10.  

o NLO u p p e r  management  h o l d s  d a i l y  m e e t i n g s  t o  d i s c u s s  
p l a n t  h i g h l i g h t s .  A l i s t i n g  o f  t h e  h i g h l i g h t s  i s  
t y p e d  a n d  r e a d i e d  f e r  t h e  m e e t i n g  w h i c h  i s  h e l d  a t  
1 1 : O O  e a c h  d a y .  D u r i n g  t h e  S e p t e m b e r  t h r o u g h  December  
7 ,  1 9 8 4  t i m e  f r a m e ,  t h e  f o l l o w i n g  e n t r i e s  c o n c e r n e d  
t h e  P l a n t  9 c o l l e c t o r :  

N o v e m b e r  12: The  N - R e a c t o r  F u r n a c e s  h a v e  l o s t  s e v e n  
s h i f t s  w h i l e  M a i n t e n a n c e  i s  r e p a i r i n g  t h e  d u s t  
c o l l e c t o r s .  They a r e  s t i l l  down t h i s  m o r n i n g .  

N o v e m b e r  13: T h e  A m e r i c a n  D u s t  C o l l e c t o r  was r e p a i r e d  
a t  t h e  e n d  o f  t h e  f i r s t  s h i f t  y e s t e r d a y ,  a n d  we 
r e s u m e d  o p e r a t i o n  on t h e  s e c o n d  s h i f t .  

N o v e m b e r  27:  We h a d  a f i r e  i n  t h e  c y c l o n e  o f  t h e  
A r n e - i c a n  ? , s t  : ~ l : i c t o r  ( Y a f f i n a n  d i g "  ' V ~ C I J J ~  Z n i : j  i n  
P l a n t  9 t h i s  m o r n i n g .  We p l a n  t o  u s e  t h e  p o r t a b l e  
d u s t  c o l \ ? c t g -  a n d  c o n t i n u e  t o  o p e - a t e .  M a i n t e n a n c e  
p l a n s  t o  r e p l a c e  t h e  b o t t o m  c o n e  o f  t h e  c y c l o n e .  

D e c e m b e r  7:  The  N - R e a c t o r  F u r n a c e s  h a v e  b e e n  s h u t  
down t o  a l l o w  t h o r o u g h  i n s p e c t i o n  o f  t h e  A m e r i c a n  A i r  
F i l t e r  D u s t  C o l l e c t o r .  S t a c k  s a m p l e s  h a v e  i n d i c a t e d  
e n r i c h e d  u r a n i u m  l o s s e s  f r o m  t h i s  d u s t  c o l l e c t o r .  
N - 9 e a c t o r  c a s t ' n g  w i l l  n o t  be r e s u m e d  u n t i l  t h i s  
p r o b l  em i s  r e s o l  v e d .  

o N L 3  h a s  n o t  e s t a b l i s h e d  any  p l a n t  a c t i o n  l e v e l ,  
e m i s s i o n s  t r a c k i n g  o r  c o n t r o l  m e a s u r e s  t o  be u t i l i z e d  
t o  t r i g g e r  a p l a n t  r e s p o n s e ,  t o  r e d u c e  o r  e l i m i n a t e  
e x c e s s  e m i s s i o n s .  An e f f e c t i v e  A L A R A  p r o g r a m  f r o m  
w h i c h  t o  c l o s e l y  m o n i t o r  a n d  c o n t r o l  u r a n i u m  e m i s s i o n s  
h a s  n o t  b e e n  i m p l e m e n t e d .  

o N o  i n t e r n a l  4 4  a u d i t s  s p e c i f i c  t o  t h e  p l a n t  9 b a g h o u s e  
h a v e  b e e n  p e r f o r m e d  t o  e v a l u a t e  t h e  e f f i c i e n c y  a n d  
e f f e c t i v e n e s s  o f  t h e  o p e r a t i o n .  I n t e r v i e w s  w o u l d  
i n d i c a t e  t h a t  an i n t e r n a l  a p p r a i s a l  s y s t e m ,  t o  
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e v a l u a t e  e f f e c t i v e n e s s  a n d  e f f i c i e n c y  o f  management 
s y s t e m s ,  i s  n o t  i n  p l a c e  b u t  t h a t  a l l  Q A A s  and Q A P s  
a r e  a u d i t e d  ( i . e . ,  r e v i e w e d )  on an e s t a b l i s h e d  
f r e q u e n c y .  An i n t e r n a l  a u d i t  o f  t h e  Q A P - P R O D - O G - 5 ,  
D u s t  C o l l e c t o r s  Sys tems  i n  P r o d u c t i o n  P l a n t s  was 
p e r f o r m e d  i n  May 1984 .  The a u d i t  i n c l u d e d  an i t e m  hy  
i t e m  r e v i e w  o f  t h e  p l a n  a n d  b a s i c a l l y  s u g g e s t e d  
s e v e r a l  w o r d  c h a n g e s  w h i c h  was r e p o r t e d  i n  J u n e  1984.  

0 The A s s i s t a n t  Manager  i n d i c a t e d  t h a t  i t  was s t a n d a r d  
p r a c t i c e  o f  t h e  v a r i o u s  p l a n t s  t o  m a i n t a i n  a s h i f t  l o g  
o f  t h e  e v e n t s  t h a t  occu-r d u r i n g  o p e r a t i o n ,  h o w e v e r ,  
p l a n t  9 was n o t  m a i n t a i n i n g  s u c h  a l o g .  T h i s  f a c t  
r e q u i r e d  r e 1  i a n c e  on t h e  m e m o r i e s  o f  s e v e r a l  p e r s o n s  
d u r i n g  t h e  i n v e s t i g a t i o n .  

o P l a n t  9 d o e s  m a i n t a i n  p r o d u c t i o n  logs a n d  v a r i o u s  
o p e r a t i o n a l  c h e c k l i s t s  s u c h  a s  t h e  o p e r a t o r ' s  D u s t  
C o l l e c t o r  a n d  R e s i d u e  R e p o r t  and  R e c o r d e r  C h a r t s  w h i c h  
w e r e  u t i l i z e d  d u r i n g  t h e  i n v e s t i g a t i o n .  

o Oak R i d g e  O r d e r  OR 5 4 8 4 . 2  r e q u i r e s  p r o m p t  n o t i f i c a t i o n  
o f  u n u s u a l  o c c u r r e n c e s  t o  be  made t o  DOE C o n t r a c t i n g  
O f f i c e r s / C o n t r a c t i n g  O f f i c e r '  R e p r e s e n t a t i v e s .  The 
p o l i c y  o f  t h e  O R 0  o r d e r  i n d i c a t e s  t h a t  even  e v e n t s  
w h i c h  do n o t  q u a l i f y  as u n u s u a l  o c c u r r e n c e s ,  y e t  a r e  
o f  i n t e r e s t  t o  O R O ,  p a r t i c u l a r l y  as r e l a t e d  t o  
e n v i r o n m e n t ,  s a f e t y ,  h e a l t h ,  p u b l i c  i n f o r m a t i o n ,  
s e c b r i t y ,  q u a l i t y ,  a n d  p r o g r a m m a t i c  m a t t e r s  s h o u l d  b e  
i n f o r m a l l y  c o m m u n i c a t e d  d i r e c t l y  f r o m  t h e  c o n t r a c t o r  
t o  t h e i r  O R 0  c o u n t e r p a r t .  

o D O E  O r d e r  5 4 8 4 . 1  p r o v i d e s  g u i d a n c e  f o r  n o t i f i c a t i o n  t o  
D O E  o f  O c c u r r e n c e s  w h i c h  w o u l d  g i v e  r i s e  o f  i n q u i r y  b y  
members o f  t h e  p r e s s  o r  p u b l i c  o r  w h e r e  a p r e s s  
r e l e a s e  i s  made. 

o The S a f e t y  A n a l y s i s  R e p o r t  f o r  P l a n t  9 has  n o t  been 
commenced a n d  i s  s c h e d u l e d  f o r  c o m p l e t i o n  i n  t h e  
f o u r t h  q u a r t e r  o f  f i s c a l  y e a r  1988. ( O n l y  a d r a f t  
r e p o r t  f o r  P l a n t  1 h a s  b e e n  c o m p l e t e d  t o  d a t e . )  

P e r s o n n e l  

o T h e f e  i s  no e x p e r i e n c e d ,  q u a l i f i e d  s t a f f  h e a l t h  
p h y s i c i s t  w o r k i n g  i n  t h e  e n v i r o n m e n t a l  a r e a  a t  t h e  
FMPC. The  c h i e f  I H & R  f i e l d  r e p r e s e n t a t i v e  and t h e  
c h i e f  o f  I H & R  O e p a r t m e n t  a r e  e x p e r i e n c e d  i n d u s t r i a l  
hy g i  e n  i s t s . 
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o O p e r a t i o n a l  and t h e  I H & R  s t a f f  a p p e a r  t o  be 
c o n d i t i o n e d  t o  t o l e r a t i n g  l a r g e  s i z e  r e l e a s e s  because  
o f  t h e  o p e r a t i o n a l  e x p e r i e n c e s  o f  e a r l i e r  y e a r s  
( 1 9 5 5 - 1 9 7 2 )  when r o u t i n e  and u p s e t  l o s s e s  were  much 
h i g h e r  t h a n  r e c e n t  y e a r s .  

o Upper  management h a s  m a i n t a i n e d  t h e  r e s p o n s i b i l i t y  f o r  
r e p o r t i n g  U n u s u a l  O c c u r r e n c e s  t o  DOE and have  r e l i e d  
on NLO a d m i n i s t r a t i v e  s y s t e m s  t o  k i c k  up n e c e s s a r y  
r e p o r t a b l e  i n f o r m a t i o n .  F o r  t h i s  r e a s o n ,  management 
has n o t  p a s s e d  on s p e c i f i c  D O E  o c c u r r e n c e  r e p o r t i n g  
r e q u i r e m e n t s  t o  l o w e r  l e v e l s .  

o A r e p r e s e n t a t i v e  f r o m  t h e  S a f e t y  D i v i s i o n  i s  n o t  a 
r o a t i n e  a t t e n d e e  a t  t h e  d a i l y  p l a n t  m e e t i n g  t o  d i s c u s s  
h i  g h l  i g h t s .  

8. H e a l t h  P h y s i c s  A c t i v i t i e s  

o R o u t i n e  h e a l t h  p h y s i c s  s u r v e y s  p e r f o r m e d  a t  P l a n t  9 
i n c l u d e  q u a r t e r l y  g r o u n d  f l o o r  and h i g h  p l a t f o r m  a l p h a  
and beta/gamma s u r v e y s  f o r  b o t h  f i x e d  and  t r a n s f e r a b l e  
u r a n i u m  c o n t a m i n a t i o q .  C o m p a r i s o n s  o f  t h i r d  and f o u r t h  
q u a - t e r  1 9 8 4  s u r v e y  r e s u l t s  ( E x h i b i t  1 1 )  p r o v i d e  f o r  a 
rough  b e f o r e  a n d  a f t e r  i n c i d e n t  c o n t a m i n a t i o n  p r o f i l e  
a t  P l a n t  9. No s i g n i f i c a n t  i n c r e a s e  i s  n o t e d  i n  t h e  
g e n e r a l  w o r k p l  ace .  

o About  s e v e n t y  p e r s o n n e l  were  r e p o r t e d  b y  NLO t o  have 
been p o t e n t i a l l y  exposed .  T h i s  d e t e r m i n a t i o n  w a s  
c o m p l e t e d  a b o u t  t w o  weeks a f t e r  t h e  i n c i d e n t .  

o R o u t i n e  b r e a t h i n g  zone  a i r  samp les  f o r  P l a n t  9 w o r k e r s  
w e r e  c o m p i l e d  f o r  t h e  u r a n i u m  r e l e a s e  p e r i o d  September  
4 - December 7, 1 9 8 4  and compared w i t h  a c o m p a r a b l e  
1 9 3 3  p e r i o d  w h i c h  r e p r e s e n t s  a m i n i m a l  u r a n i u m  
e m i s s i o n  p e r i o d .  The p o s t  i n c i d e n t  s a m p l e s  appear  t o  
b e  s l i g h t l y  l e s s  t h a n  t h e  1983 r e s u l t s  ( E x h i b i t  1 2 )  . 
The t i m e  w e i g h t e d  a v e r a g e  e x p o s u r e s  a r e  w e l l  w i t h i n  
D O E  s t a n d a r d s .  

o On December 14,  1984,  s p e c i a l  s u r v e y s  were  c o n d u c t e d  
i n  t h e  v i c i n i t y  o f  t h e  baghouse  on t h e  s o u t h  s i d e  o f  
P l a n t  9, on  a n d  b e l o w  t h e  baghouse p l a t f o r m s  n e a r  t h e  
s t a c k ,  on t h e  l o w e r  m a i n t e n a n c e  p l a t f o r m  a t  t h e  
Ho f fman  H i  - v a c  u n i t ,  g r o u n d  l e v e l  u n d e r n e a t h  t h e  
baghouse and  r e l a t e d  p lenums and on a d j a c e n t  P l a n t  9 
r o o f  a r e a s  a n d  d r a i n a g e  easements .  V i s u a l  e x a m i n a t i o n  
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- e v c a l e d  a c c u m u l a t i o n s  o f  w e t ,  b l a c k  - e s i d i e  i r l  t h e  
r o o f  d r a i n a g e  e a s e m e n t ,  t h e  d y k e d  a r e a  unde-  t h e  
b a g h o u s e  and  on p l a t f o r m s  n e a -  t h e  s t a c k .  I J ran ium 
a n a l y s e s  o f  r e s i d u e  s a m p l e s  i n d i c a t e  u r a n i u m  d e p o s i t s  
u p o n  t h e  r o o f  and h i g h  p l a t f o r m  a r e a s  c o n s i s t e n t  w i t h  
t h e  u r a n i u m  c o n t e n t  i d e n t i f i e d  i n  baghouse e f f l u e n t  
( a b o u t  5 5 %  u r a n i u m )  c a l c u l a t e d  t o  be a b o u t  9% o f  t h e  
t o t a l  r e l e a s e .  The g r o u n d  l e v e l  d e p o s i t s  appear  t o  be 
a s s o c i a t e d  w i t h  t h e  e l e v a t e d  u r a n i u m  c o n t e n t  ( 6 2 . 6 % )  
r e l e a s e d  d u r i n g  a m i n o r  f i r e  t h a t  o c c u r r e d  i n  t h e  
H o f f m a n  H i - v a c  u n i t  on'November 2 7 ,  1984. O t h e r  
u r a n i u m  r e s i d u e  i d e n t i f i e d  by  t h i s  s p e c i a l  s u r v e y  a p e  
c o n s i s t e n t  w i t h  r e s i d u a l  c o n t a m i n a t i o n  l e v e l s  
g e n e r a t e d  f r o m  r o u t i n e  p l a n t  s i t e  o p e r a t i o n s .  

o The  m o s t  d e f i n i t i v e  h e a l t h  p h y s i c s  e x p o s u r e  d a t a  
i s  t h e  u r i n a l y s i s  and w h o l e  body  a n a l y s e s  f o r  t h e  
p o t e n t i a l l y  e x p o s e d  p e r s o n n e l .  T h i s  d a t a  { E x h i b i t  1 2 )  
y i e l d s  n o  e v i d e n c e  o f  e l e v a t e d  e x p o s u r e  t o  t h e  w o r k e r s  
i n  t h e  p r o x i m i t y  o f  t h e  P l a n t  9 baghouse.  I 

9. E n v i r o n m e n t a l  A c t i v i t i e s  

o Sev.7 pe -manen t  m o r \ i t o p i n g  i n s t r u m e n t s  l o c a t e d  a r o u n d  t 
t n e  F M P C  p e r i m e t e -  f e n c e  l i n e  l i d  n o t  d e t ~ c t  any 
e l e v a t e d  l e v e l s  o f  u r a n i u m  d u r i n g  t h e  t i m e f r a m e  o f  :ne 
r e c e n t  a c c i d e n t a l  r e l e a s e ,  i n d i c a t i n g  t h a t  t h e  u -aq ium 
w a s  p r i m a r i l y  d e p o s i t e d  on t h e  p l a n t  s i t e .  T h i s  
i n d i c a t e s  t h a t  any o f f - s i t e  c o n t a m i n a t i o n  f r o m  t h e  
r e c e n t  a c c i d e n t a l  r e l e a s e  w a s  n o t  r e a d i  1 j  d i  s c e c n a b l e  
f r o m  t h a t  r e s u l t i n g  f r o m  e x p e c t e d  p o u t i n @  r e l e a s e s .  I 

o A s  a r e s u l t  o f  t h e  D O E  C E R C L A  n o t i f i c a t i o n ,  t h e  F Y ' C  
was v i s i t e d  on December 1 3 ,  1 9 8 4 ,  b y  r e p * e s e n t a t i v e s  L 

o f  t h e  O h i o  E n v i r o n m e n t a l  P r o t e c t i o n  Agency, t h e  O h i o  
D i s a s t e r  S e r v i c e s  Agency ,  t h e  O h i o  Depar tmen t  o f  
H e a l t h ,  t h e  S o u t h w e s t e r n  O h i o  Air P o l l u t i o ?  C o n t - o l  
A g e n c y ,  and t h e  H a m i l t o n  C o u n t y  C i v i l  Defense Agency. 
V a r i o u s  e n v i r o n m e n t a l  s a m p l i n g  c o l l e c t i o n  met?ods  and 
s a m p l i n g  d a t a  were  r e v i e w e d  w i t h  t h e s e  r e p r e s e n t a t i v e s  
a n d  f e e d b a c k  f r o m  t h e  r e p r e s e n t a t i v e s  d i d  n o t  i n d i c a t e  
any  c o n c e r n  r e g a r d i n g  o f f - s i t e  c o n t a m i n a t i o n .  S o i l  
a n d  m i l k  samples  have  a l s o  b e e n  t a k e n  and r e s u l t s  o f  
t h e i r  a n a l y s i s  w e r e  n o t  a v a i l a b l e  a t  t h e  t i m e  o f  t h e  
r e p o r t .  S i n c e  t h e  i n h a l a t i o n  pa thway  i s  t h e  m o s t  
s i g n i f i c a n t  e f f e c t i v e  e x p o s u r e  pa thway  f r o m  U 3 0 E  , 

p a r t i c l e s ,  t h e  l a c k  o f  e f f e c t  t o  t h e  a m b i e q t  a i ,  i s  
i n d i c a t i v e  t h a t  t h e  l e v e l s  o f  U308 i n  s o i l  and m i l k ,  
a s  a r e s u l t  o f  t h e  P l a n t  9 e x c e s s  e m i s s i o n s ,  w i l l  
p - o b a b l y  be  N i t h i n  a c c e p t a b l e  l i m i t s .  
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o D u r i n g  t h e  p a s t  a p p r o x i m a t e l y  t h i r t y  y e a r s  o f  FMPC 
o p e r a t i o n ,  u r a n i u m  h a s  been d i s c h a r g e d  t o  t h e  
e n v i r o n m e n t  v i a  b o t h  t h e  a i r  and w a t e r  p a t h w a y s  u n d e r  
b o t h  n o r m a l  and u p s e t  o p e r a t i n g  c o n d i t i o n s .  The m a j o r  
d i s c h a r g e s  o c c u r r e d  d u r i n g  t h e  1 9 5 0 ' s  and 1 9 6 0 ' s .  
D u r i n g  t h e  p a s t  t e n  y e a r s ,  s i g n i f i c a n t  p r o g r e s s  has  
been  made i n  r e d u c i n g  b o t h  r o u t i n e  and  a c c i d e n t a l  
d i s c h a r g e s  o f  u r a n i u m  t o  t h e  e n v i r o n m e n t .  A 
c o m p a r i s o n  o f  d i s c h a r g e s  o f  u r a n i u m  f r o m  baghouses  
d u r i n g  1955 and 1984 i s  as f o l l o w s :  

1955 1984 - c 

T o t a l  L o s s ,  K i  1 og rams  U r a n i u m  1 2 , 4 7 7  3 2 2  

U r a n i u m  M e t a l  P r o d u c t i o n ,  
M e t r i c  T o n s  6 , 5 0 0  5 ,400  

Loss P e r  M e t r i c  Ton o f  
P r o d u c t i o n ,  K i l o g r a m s  U r a n i u m  1.92  0.06 

Number o f  Major  Loss I n c i d e n t s ,  
O v e r  4 5  K i l o g r a m s  U r a n i u m  3 7  1 

o D i s c h a r g e s  o f  u r a n i u m  f r o m  FYPC.  o p e r a t i o n s  o v e r  t n e  
p a s t  30 y e a r s  h a v e  r e s u l t e d  i n  some a c c u m u l a t i o n  o f  
u r a n i u m  i n  t h e  s o i l ,  s e d i m e n t s ,  and g r o u n d w a t e r  i n  t h e  
a r e a  s u r r o u n d i n g  t h e  p l a n t .  C ~ ~ - * e n t  l e v e l s  o f  u r a n i u m  
i n  t h e s e  med ia  a r e  documented and e v a l u a t e d  i n  
E n v i r o n m e n t a l  M o n i t o r i n g  R e p o - t s  w h i c h  a - e  i s s u e d  on 
an a n n u a l  b a s i s .  The a n n u a l  E n v i r o n m e n t a l  M o n i t o r i n g  
R e ? o - t s  a r e  f u r n i s h e d  t o  such a g e n c i e s  a s  t h e  U. 5 .  
E n v i r o n m e n t a l  P r o t e c t i o n  Agency, R e g i o n  V ,  t h e  O h i o  
E n v i r o n m e n t a l  P r o t e c t i o n  Agency,  and O h i o  D e p a r t m e n t  
o f  H e a l t h ,  and t h e  C i n c i n n a t i  Commiss ion  o f  H e a l t h .  

o The a n n u a l  E n v i r o n m e n t a l  M o n i t o r i n g  R e p o r t  f o r  1983 
i n d i c a t e s ,  o n  p a g e s  3 4  t h r o u g h  39, t h a t  t h e  
r a d i o l o g i c a l  d o s e s  t o  r e s i d e n t s  l i v i n g  n e a r  t h e  F M P C ,  
b o t h  f r o m  o n g o i n g  o p e r a t i o n s  and t h e  e f f e c t s  o f  
a c c u m u l a t e d  u r a n i u m  i n  t h e  e n v i r o n m e n t ,  a r e  f a r  b e l o w  
t h e  D O E  dose l i m i t  s t a n d a r d s  o f  1500 m i l l i r e m  t o  
c r i t i c a l  o r g a n s  ( t h e  l u n g )  o r  500 m i l l i r e m  t o  t h e  
w h o l e  body .  
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I V .  A N A L Y S I S  

A .  PHYSICAL CONDITION OF E Q U I P M E N T  

T h e  age,  e x t e r i o r  l o c a t i o n  o f  t h e  p l a n t  baghouse  c o l l e c t i o n  
f a c i l i t y ,  and p a s t  y e a r s '  b u d g e t a r y  c o n s t r a i n t s  h a v e  
c o n t r i b u t e d ,  i n  p a r t ,  t o  t h e  d e t e r i o r a t e d  p h y s i c a l  c o n d i t i o n  
o f  t h e  e q u i p m e n t  i n v o l v e d .  I t  a l s o  a p p e a r s  t h a t  s u c c e s s f u l  
m e e t i n g  o f  s c h e d u l e s  d u r i n g  f o r m e r  a u s t e r e  b u d g e t a r y  p e r i o d s  
h a s  b r o u g h t  a b o u t  a p r i d e  o f  a c c o m p l i s h m e n t  w h i c h  c e n t e r s  upon 
p r o d u c t i o n .  A c o m b i n a t i o n  p f  t h e s e  c o n d i t i o n s  may have  
f o s t e r e d  t h e  c o n t i n u a n c e  of a m i n i m a l  m a i n t e n a n c e  p r o g r a m  when 
p r o d u c t i o n  g o a l s  h a v e  been  i n c r e a s e d  i n  r e c e n t  y e a r s  and t h e  
e q u i p m e n t  h a d  been  d e s i g n a t e d  f o r  r e p l a c e m e n t  i n  t h e  n e a r  
f u t u r e .  

T h e r e  i s  no r e c o r d  o f  t h e  l e n g t h s  o f  t h e  b a g s  p r i o r  t o  t h e i r  
i n s t a l l a t i o n  i n  e a r l y  Sep tember  1984. The b a g  m a n u f a c t u r i n g  
s p e c i f i c a t i o n  i n d i c a t e s  t h e  e n d  t o  e n d  l e n g t h  i s  t o  be 2 1  
f e e t ,  10 i n c h e s ,  however ,  t h e  b a g h o u s e  e x p e r t  t eam measured 
t h e  t r u e  d i s t a n c e  b e t w e e n  f l a n g e s  t o  b e  2 1  f e e t ,  10  1 /4  
i n c h e s .  I n  mid-December ,  measurement  o f  t h e  bags a f t e r  
s e v e r a l  m o n t h s  i n  s e r v i c e  showed t h a t  32 o f  t h e  45 bags are  
now 21 f e e t ,  10 i n c h e s  o r  l e s s .  The b a g  f o u n d  l o o s e  and 
-2,noved on  Oecenbe-  7 ,  1 3 8 4 ,  measured 2 1  f e e t ,  8 1/4 i n c h e s  
a n d  t h e  u n u s e d  bags  t h a t  were  m e a s u r e d  f r o m  S t o - e s  r a n g e :  f r o m  
2 1  f e e t ,  5 i n c h e s  t o  2 1  f e e t ,  2 3 / 8  i n c h e s .  O p e r a t i o n  o f  t h e  
P l a n t  9 baghouse  a l s o  p r o v i d e s  a l l  n e c e s s a r y  c o n d i t i o n s  
( m o i s t u r e ,  h e a t ,  and woo l  m a t e r i a l )  for s h r i n k a g e .  I n  t h e  
c a s e  o f  P l a n t  9, a d d i t i o n a l  i n - l e a k a g e  s o u r c e s  f o r  m o i s t u r e  
a n d  h e a t  f r o m  e x p o s u r e  t o  d i r e c t  s u n l i g h t  e x i s t .  

B e c a u s e  o f  t h e  above  f a c t s ,  t h e  p o t e n t i a l  f o r  s e v e r a l  b a g s  t o  
b a r e l y  m a k e  c o n n e c t i o n  on  t h e  u p p e r  and l o w e r  f l a n g e s  d u r i n g  
i n s t a l l a t i o n  e x i s t e d ,  p a r t i c u l a r l y  i f  t h e  bags  j u s t  m e t  t h e  
p r o c u r e m e n t  s p e c i f i c a t i o n  o f  2 1  f e e t ,  10 i n c h e s  p r i o r  t o  
i n s t a l  1 a t i o n .  

T h e  p r e s e n c e  o f  j o i n t s  wePe r e p o r t e d  i n  t h e  t h r e e  w e s t e r n  
c o l u m n  r u b b e r  s e a l s  d u r i n g  t h e  Sep tember  4 m a i n t e n a n c e  d u e  t o  
t h e  l a c k  o f  a p p r o p r i a t e l y  s i z e d  r u b b e r  s e a l s  i n  NLO s t o r e s .  On 
November 9, f i v e  r e t a i n e r  b r a c k e t s ,  t w o  b e i n g  b e n t ,  were 
d i s c o v e r e d  on t h e  baghouse f l o o r  (See P h o t o s  11 and 1 2 ) .  The 
m o v i n g  b l o w  r i n g  w i t h  e x t e n d e d  n o z z l e  edges c o u l d  c a t c h  upon 
p r o t r u d i n g  r u b b e r  s e a l  edges a t  a j o i n t .  T h i s  a c t i o n  may 
r e s u l t  I n  a r i p p i n g  a c t i o n  w h i c h  c o u l d  t e a r  s e a l s  and f o r c e  
o f f  s e a l  r e t a i n e r s .  The bends i n  t h e  s e a l  r e t a i n e r s  appear  t o  
be t h e  r e s u l t  o f  f o r c e  e x e r t e d  by t h e  blow r i n g  w h i c h  i s  t h e  
o n l y  n o v i n g  p a r t .  The bag d i s c o v e t e d  t o  be l o o s e  was 
d i s c o n n e c t e d  a t  t h e  t o p .  F o r c e s  s u c h  as t h o s e  e x e r t e d  by one 
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o r  m o r e  r e t a i n e r s  b e i n g  d i r e c t e d  u p o n  a b a g  b y  t h e  m o v i q g  b l o d  
- ; n g  may h a v e  d i s l o d g e d  t h e  b a g .  The s i m ? l s  w e d g i n g  a c t i o n  3 c  
t i l e  S l o w  - i n g  a g a i n s t  s e a l  r e t a i n e r s  may Se s u f f i c i e n t  t o  
f o r c e  t h e  h o r i z o n t a l  b l o d  - i n g  o f f  c e n t e " .  The o f f  c e n t p r  
b l o w  r i n g  movement  may a p p l y  d i s r u p t i v e  f o c c e  t o  b a g s  as w e l l  
as  r e m o v e  a d d i t i o n a l  s e a l  r e t a i n e r s .  

8.  INSPECTION AND T E S T I N G  

T h e  b a g h o u s e  c o n t i n u e d  t o  b e  o p e r a t e d  d e s p i t e  e l e v a t e d  s t a c k  
s a m p l e s  a n d  r a d i a t i o n  d e t e c t o r  a l a r m s  b e c a u s e  i t  was an 
a c c e p t e d  p r a c t i c e  t o  do s o  u n t i l  s u c h  t i m e  a s  a v i s u a l  
i n s p e c t i o n  c o n f i r m e d  t h e - p r e s e n c e  o f  u r a n i u m  o x i d e  i n  t h e  
b a g h o u s e .  The v i s u a l  b a g h o u s e  i n s p e c t i o n s  H e r e  n o t  a d e q u a t e  
t o  i d e n t i f y  u r a n i u m  o x i d e  a t  a l l  l o c a t i o n s  w i t h i n  t h e  
b a g h o u s e .  

T h e  m o n t h l y  s t a c k  s a m p l e  c h e c k  i s  a l s o  a v i s u a l  i n s p e c t i o n  
u p o n  a p l e a t e d ,  c o n v o l u t e d  f i l t e r  m a t r i x  r e l y i n g  u p o n  a 
t r a i n e d  e y e  t o  e s t i m a t e  s i g n i f i c a n t  o x i d e  d e p o s i t s  i n  
d i f f i c u l t  t o  v i e w  f i l t e r  f o l d s  ( S e e  P h o t o  3 ) .  T h e  m o n t h l y  
f i l t e r  i n s p e c t i o n s  a p p e a r  t o  b e  s u b j e c t  t o - c o q s i d e r a b l e  
v a r i a b i l i t y  o f  d e t e c t i o n  l i m i t s  among v a r i o u s  IH&R p e r s o n n e l  
a n d ,  m o r e o v e r ,  do n o t  c o n s t i t u t e  a s e n s i t i v e  m e t h o d  f r o m  w h i c h  
t o  c o n t r o l  e m i s s i o n s  h u t  r a t h e r  r e p r e s e n t . ,  l a r g e l y ,  an a f t e r  
t h e  f a c t  i n d i c a t o r  t o  b e  f i r m e d  up  b y  s u b s e q u e n t  g r a v i m e t - i c  
2 ' 3  C V ? ~ ; : J ~  a i d l j j ? ~ .  : ~ L K  o f  a J n ' = ~ - ~ s i ,  : o n t i n i o l ~ ~  flow 
a c r o s s  t h e  f i l t e r  and  c o l l e c t i o n  e f f i c i e n c y  c o r r e c t i o n  f a c t o r  
c o m b i n e  t o  d i m i n i s h  m e a s u r e m e n t  p r e c i s i o ?  i n  a m a q r l e -  n h i c h  
w f ~ u l d  l i k e l y  u n d e r e s t i m a t e  t h e  t r u e  u r a n j u q  e m i s s i o n  r a t e s .  

. 1  7 ,  

T h e  d i f f e r e n t i a l  p r e s s l i r e  r e a d o u t  i s  p r i m a r i l y  u s e d  t o  t r i g g e -  
b a g  c l e a n i n g  and  c a n  an' iy b e  c o n s i d e r e d  a v e r y  c r u d e  i n d i c a t o r  
r r h i c b  w o u l d  o n l y  d e t e c t  a s e v e r e ,  m u l t i - b a g  f a i l J - e  i i  a 
m a n n e r  w h i c h  w o u l d  n o t  p e r m i t  t i m e l y  a c t i o n s  t o  a v e r t  
s i g n i f i c a n t  r e l e a s e s .  

T h e  L u d l u m  R a t e  M e t e r  a n d  G e i g e r - M u e l l e r  D e t e c t i o n  S y s t e m  d o e s  
a p p e a r  t o  r e p r e s e n t  a s e n s i t i v e  i n d i c a t o r  o f  s t a c k  l o s s e s  i n  a 
t i m e l y  m a n n e r  w h i c h  may p e r m i t  e f f e c t i v e  e m i s s i o n s  c o n t r o l .  
D u r i n g  r o u t i n e  o p e r a t i o n  c o n d i t i o n s  a t  d e s i g n  f i l t r a t i o n ,  
t h e r e  i s  r e s i d u a l  s a m p l e  f i l t e r  l o a d i n g  a n d ,  c o n s e q u e n t l y ,  a 
g r a d u a l  i n c r e a s e  i n  c o u n t  r a t e s .  T h e r e f o r e ,  i t  i s  n e c e s s a r y  
t o  i d e n t i f y  e x c e s s  c o u n t s  f c o m  t h o s e  e x p e c t e d  f - o m  n o - m a l  
b u i l d - u p .  T h i s  d i s t i n c t i o n  i s  s i m p l i f i e d  when  s u d d e n  b a g  
f a i l u r e s ,  s u c h  as S a g  d e t a c h m e n t s  o c c u r ,  s i n c e  t h e  r a t e  m e t e -  
d o u l d  r a p i d l y  i n c r e a s e  a n d  may a l a r m ;  h o w e v e r ,  f o r  p i n h o l e  
l e a k s  a n d  g r a d u a l  f a i l u r e s ,  t h e  i n c r e a s e s  m a y  n o t  b e  r e a d i l y  
d i s c e r n i b l e  a n d ,  h e n c e ,  go u n n o t i c e d .  M o r e o v e r ,  t h e  l a c k  o f  
f o r m a l  m o n i t o r i n g  r e q u i  r e m e n t s ,  a b s e n c e  o f  r e a d o u t  r e c o r d i n g s ,  
a n d  t h e  d i f f i c u l t  t a  v i e w  l o c a % i o n  s e l e c t e d  f o r  t h e  r a t e  m e t e -  
c o q b i n e  t o  c r e a t e  c i - c l ~ m s t a n c e $  d ? e - e S j  3 1 ? * n s  m i g h t  50 
  in noticed a n d  c e r t a i n l y  any g r a d u a l  e x c e s s  b u i l d - u p  o f  r a t e  
m e t e r  c o u n t s  c o r r e s p o n d i n g  t o  a g r a d u a l  f a i l u r e  s u c h  as w o r n  
b a g s  w i t h  i n c r e a s i n g  n u m b e r s  o f  p i n h o l e s  w o u l d  l i k e l y  be 
u n r e c o g n i z e d .  
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T h e r e  appears  t o  be a l a c k  o f  c o o r d i q a t e d ,  a g g r e s s i v e  e f f a - t s  
t o  r n i n l m i z e  u -ar l iu in  r e l e a s e s  a s  e v i d e n t  f r o m  t h e  c a s u a l  v i s u a l  
i n s p e c t i o n  p r a c t i c e s  u s e d  f o r  b o t h  t h e  b a g h o u s e  and s t a c k  
s a m p l e - s ;  t h e  ad h o c  manne-  i n  w h i c h  t h e  r a d i a t i o n  d e t e c t o r s  
h a d  been u s e d  f o r  t w o  y e a r s ;  l a c k  o f  c l e a r  c u t  g u i d a n c e  f o r  
i n t e r p t e t a t i o n  o f  r e s u l t s ;  o r  p r e s e t  a c t i o n  p l a n s  t o  m i t i g a t e  
r e l e a s e s  based  u p o n  k n o w l e d g e  o f  c o n s e q u e n c e s .  

C. MANAGEHENT CONTROL 

1. C o m m u n i c a t i o n s  a n d  E x e c u t i o n  o f  P r o c e d u r e s  

o NLO p u r s u e d  a manage6en t  s y s t e m  b a s e d  on t h e  
e x p e c t a t i o n  t h a t  e a c h  s u b s e q u e n t  l o d 2 r  l e v e l ,  somehow, 
knew what  was t h e  c o r r e c t  way t o  r e s p o n d  t o  u n u s u a l  
o c c u r r e n c e s .  Key p e o p l e  w i t h i n  t h e  I H & R  D e p a r t m e n t  
who were  r e s p o n s i b l e  f o r  c o l l e c t i n g  t h e  s t a c k  samp le r  
d a t a  and  p r o v i d i n g  i n t e r p r e t a t i o n s  o f  i t s  s i g n i f i c a n c e  
t o  o p e r a t i n g  management p e r s o n n e l  h a d  l i m i t e d  f o r m a l  
H e a l t h  P h y s i c s  t r a i n i n g  and d i d  n o t  a g g r e s s i v e l y  a p p l y  
A L A R A  p h i l o s o p h y .  These  p e o p l e  p e r f o r m e d  t h e i r  d u t i e s  
i n  a n  i n d e p e n d e n t  f a s h i o n  and f a i l e d  t o  t a k e  a d v a n t a g e  
o f  o t h e r  H e a l t h  P h y s i c s  e x p e r t i s e .  

o DOE o r d e r s ,  w h i c h  p r o v i d e  some c0gen.t  e x a m p l e s  c f  
e v ? c t s  N h i c h  - e q u i  r e  r e p o - t i n g ,  w e r e  n o t  d i s s e m i n a t e d  
t o  l o w e r  e s c h e l o n s  f o r  f e a r  o f  i n d d i i n g  "eve- 
r e p o r t i n g " .  NLO management e x p e c t e d  i t s  d e f i n i t i o n  o f  
" M i n o r  E v e n t ' '  t o  e l i c i t  t h e  p r o p e r  r e s p o n s e  f r o ?  NLO 
ernp;oyees, i n  t h e  e v e n t  o f  an u n u s u a l  o c c u ' r e n c e ,  t n a c  
w o u l d  f u l f i l l  D O E  O r d e r  r e q u i r e m e n t s .  

o I H & R  p r o f e s s i o n a l s  c o n t i n u e d  t o  c a s u a l l y  d e v e l o p  d a t a  
w h i c h  i n d i c a t e d  t h a t  t h e  e r l v i  r o n m e n t  was b e i  n g  
i n s u l t e d .  The  I H & R  D e p a r t m e n t  d i d  n o t  r e a l i z e  t h e  
s i g n i f i c a n c e  o f  t h e  d a t a  i t  g e n e r a t e d  and ,  t h e - e f o r e ,  
c o u l d  n o t  p r o p e r l y  a d v i s e  t h e  p r o d u c t i o n  management 
s t a f f  a b o u t  t h e  s t a c k  s a m p l e r  r e a d i n g s  n o r  recommend a 
shutdown o f  o p e r a t i o n s .  D e s p i t e  e v i d e n c e  f r o m  t w o  
m o n i t o r i n g  d e v i c e s  s h o w i n g  a b a g h o u s e  p r o b l e m ,  N L O  
o p e r a t i n g  and  IH&R D e p a r t m e n t  p e r s o n n e l  a l l o w e d  t h e  
o p e r a t i o n  wh ich  was c a u s i n g  t h e  p r o b l e m  t o  c o n t i n u e .  
T h e r e  was n o  p e r c e p t i o n  o f  t h e  n e e d  t o  c o n s u l t  w i t h  
h i g h e r  h e a l t h  and  s a f e t y  o r  p r o d u c t i o n  management a t  
N L O  o r  w i t h  DOE. 

o F i r s t  l i n e  IHaR D e p a r t m e n t  and  p r o d u c t i o n  p e r s o n n e l  
made s t a t e m e n t s  t o  t h e  B o a r d  t o  t h e  e f f e c t  t h a t  t h e  
l o s s e s  i n d i c a t e d  b y  t h e  P l a n t  9 s t a c k  s a m p l e r  w e r e  n o t  
s i g n i f i c a n t  when r e l a t e d  t o  FMPC e x p e r i e n c e  o f  t w e n t y  
t o  t h i r t y  y e a r s  ago. A l t h o u g h  t h e  e x e c u t i v e  
management o f  N L O  d i s p l a y e d  a s e n s i t i v i t y  t o  t h e  
i n c i d e n t ' s  r e l e a s e s ,  t h i s  s e n s i t i v i t y  was 
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n o t  w i d e s p r e a d -  i n  t h e  p l a n t .  F i n a l l y ,  l a t e  i n t o  t h e  
i n c i d e n t ,  i t  t o o k  a n  i n q u i t y  by t h e  P l a n t  M a n a g e r  on 
November  3 0  t o  p r e c i p i t a t e  a n  i n v e s t i g a t i o n  i n t o  t h e  
e x c e s s  e m i s s i o n s  r e p o r t e d  a s  o f  t h a t  d a t e .  On 
December  3 ,  :+e P l a n t s  5 ,  6 ,  a n d  9 ' 3 p p a r t m e n t  
S u p e r i q t e n d e n t  d e c i d e d  t o  c o r l t i n u e  t o  o p e r a t e  r r h i l e  
t h e  I H R R  D e p a r t m e n t  d e v e l o p e d  m o r e  d a t a .  T h e r e f o r e ,  
t h e  i r l c i d e n t  c o n t i n u e d  f o r  a n o t h e r  s e v e n  d a y s  b e y o n d  
November  30.  

o The  D i r e c t o r  o f  t h e  H e a l t h  a n d  S a f e t y  D i v i s i o n  i s  n o t  
a r e g u l a r  member o f  t h e  d a i l y  m e e t i n g  t o  r e v i e w  
h i g h l i g h t s  o f  t h e  p l a n t .  H i s  p r e s e n c e  c o u l d  h a v e  
c o n t r i b u t e d  t o  u p p e r  m a n a g e m e n t  a w a r e n e s s  o f  r e l e a s e s ,  
f i r e s ,  e t c .  - 

o NLO f a i l e d  t o  h a v e  p r o c e d u r e s  i n  p l a c e  t h a t  w o u l d  
a l l o w  f o r  c o m p l i a n c e  w i t h  D O E  O r d e r  5484.1,  
" E n v i r o n m e n t a l  P r o t e c t i o n ,  S a f e t y ,  a n d  H e a l t a  
P r o t e c t i o n  R e p o r t i n g  R e q u i r e m e n t s "  ( S e e  C h a p t e r  I ,  m .  
a n d  n . ) .  On N o v e m b e r  30,  t h e  P l a n t  management  knew 
t h a t  NLO h a d  m e a s u r e d  t w o  l a r g e ,  u n a n t i c i p a t e d  
r e l e a s e s  y e t  NLO f a i l e d  t o  n o t i f y  t h e  D O E .  

o NLO management  became a w a r e  o f  t h e  e x p o s u r e  o f  t h e  
H o f f m a n  u n i t  c y c l o n e  r e p a i r  c r e w  t o  U 3 0 8  d u s t  o f  
Novernb2r 2 9  o v e r  t w o  w e e k s  a f t e r  t h e  e x p o s u r e .  T h i s  
l a t e  p e r c e p t i o n  made t h e  u s e  o f  t h e  q u i c k  u r i n a l y s i s  
t e s t  p r o c e d u r e  f o r  a s s e s s i n g  i n t e r r l a l  I J p t a k e  m o o t . .  

o N L O  s e n i o r  management  b e l i e v e d  t h a t  t h e  G e i g e r  c o u n t e r  
m o n i t o r s  w e r e  r o u t i n e l y  a n d  e f f e c t i v e l y  b e i n g  u t i l i z e d  
a s  a n  a j d  t o  c o n t r o l l i n g  e m i s s i o n s .  

2. P r o c e d u r e s  

T h e r e  w e r e  o n l y  t w o  p r o c e d u r e s  ( E x h i b i t s  5 a n d  1 3 )  w h i c h  
d e s c r i b e  t h e  d u s t  c o l l e c t o r  s y s t e m  e q u i p m e n t  a n d t h e  s t a c k  
s a m p l e r .  No p r o c e d u r e  m e n t i o n e d  t h e  t w o  y e a r  o l d  s t a c k  
m o n i t o r .  The t w o  p r o c e d u r e s  w e r e  p l a n t w i d e  d o c u m e n t s  w h i c h  
p r o v i d e  g r e a t  f l e x i b i l i t y ,  w h i l e  d e p e n d i n g  or l  s u b j e c t i v e  
i n t e r p r e t a t i o n s  a n d  j u d g m e n t s  t o  a c c o m p l i s h  g o a l s .  F o r  
e x a m p l e ,  t h e  p r o c e d u r e  c o v e r i n g  t h e  c o l l e c t o r  s y s t e m  l a c k s  
s p e c i f i c i t y  t o  o p e r a t o r s  f o r  t h e  n e e d  f o r  s t a c k  m o n i t o r i n g  
e q u i p m e n t  t o  b e  f u n c t i o n a l  p r i o r  t o  p l a c i n g  t h e  d u s t  
c o l l e c t o r  s y s t e m  i n  o p e r a t i o n .  A c t i o n s  t o  b e  t a k e n  i f  
s t a c k  m o n i t o r  e q u i p m e n t  f a i l  w h i l e  i n  o p e r a t i o n  i s  n o t  
a d d r e s s e d .  The  s a m p l e r  p r o c e d u r e  r e q u i r i n g  t h e  I H & R  
t e c h n i c i a n  t o  e s t i m a t e  w e i g h t  o f  s o i l e d  m a t e r i a l  i s  a l s o  
s u b j e c t i v e .  
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3 .  Q u a l i t y  A s s u r a q c e  

A l t h o u g h  b o t h  t h e  d u s t  c o l l e c t o r  a n d  C J . J S ~ .  3 3 g s  h a d  a -  
a s s o c i a t e d  O A  A n a l y S i s  a n 3  D l a n ,  t h e s e  d q c u m ~ n t s  f a i ' ? ~  t o  
a c c o m p l i s h  t h e i r  o b j e c t i v e ,  w h i c h  w a s  t:, ' r e v e n t  t b i r  + - y p e  
o f  u n a c c e p t a b l e  s i t u a t i o n  b y  i m p l e n s q t i n y  p r e v e n t i v e  
m e a s i l r e s .  D u r i n g  t h o  r e v i e w ,  s e v e r a l  o :qe r  ? A  
p r o g r a m m a t i c  f a i l l r r e s  w e r e  n o t e 4  w h i c h  o c c u r r e d  a p p a - e r l t l y  
p r e v i o u s l y ,  a n d  d e f i n i t e l y  d u r i n g ,  t h e  S e p t e m b e r  t o  
D e c e m b e r  t i m e  f r a m e  a n d  c o n t r i b u t e d  t o  t h i s  s i t u a t i o n .  
S i  g n i  f i c a n t  f a i  1 u r e s  f o u n d  w e r e  : 

a .  The  h a g  p r o c u r e m e n t  s p e c i f i c a t i o n  h a s  n o t  d i c t a t e d  t h e  
p r o p e r  b a g  s i z e  s i n c e  i s s u a n c e  o f  t h e  o r i g i n a l  
s p e c i f i c a t i o n  i n  t h e  1 9 6 0 s .  - 

b .  No t i m e l y  " m i n o r  e v e n t "  r e p o r t s  w e r e  p r e p a r e d ,  n;r D O E  
n o t i f i e d  a l t h o u g h  i t e m s  w e r e  e n c o u n t e r e d  as  f o l l o w e d :  

i .  Rags  t o o  s h o r t  f o r  i n s t a l l a t i o n  w e r e  o b t a i n e d  f r o m  
S t o r e s .  

i i. L o o s e  h a g s  w e r e  f o u n d  o n  t w o  s e p a r a t e  o c c a s i ? q s .  

i i i .  ,A f i r e  o c c u r r ~ ? I .  T h i s  f i r p  a l s o  r e s i i l t e d  i p  ? h s  
l o s s  o f  t h e  c a p a b i l i t y  t o  m e a s u r e  e m i s s i o n s  f o r  
a p p r o x i m a t e l y  t h e  n e x t  s i x  d a y s .  

i v .  R l q w  p i n 3  r n a i o t e n a n c e  W ~ S  r ~ q i r i r e r !  i n  N o v e T b i -  4 

S e p t e m b e r .  I 
.2=:?r m a j o r  r s j d i r s  n a d  r e c e n t l y  3 e ~ s  p e r f o r - t d  i r i  

v .  P ~ = r s o - ~ P l  w e r e  e x ~ o s e d  t o  o x i d e .  

v i .  S a m p l e r  r e s u l t s  o f  l a r g e  e m i s s i o n s  c r J u l d  n o t  b e  
c o r r e l a t e d  t o  a p h y s i c a l  o p e r a t i : i - 3 1  p r o b 1 e . n  Sy 
v i s u a l  i i s p e c t i o n .  

c .  A c c e p t a n c e  o f  e q u i p m e n t  ( b a g s )  c o n t i n d a l l y  b e i n g  
o b t a i n e d  w i t h o u t  s p . e c i f i c  m e a s u r a b l e  c r i t e r i a  o r  
c e r t i  f i  c a t i  9 0 .  

d. L a c k  of p r o c e d u r e s  w h i c h  a d d r e s s e d  m o n i t o r  a l a r m  
a c t i o n  a l t h o u g h  a s p e c i f i c  a c t i o n  o f  t h e  Q A  a n a l y s i s  
was t o  b e  f a m i l i a r  w i t h  S O P  o n  alarms. 

1 
e .  A l a c k  o f  a c h e c k  a n d  b a l a n c e  s y s t e m  w h i c h  w o u l d  

p r o v i d e  management  w i t h  o b j e c t i v e  f e e d b a c k  i n  t h e  
e f f e c t i v e n e s s  a n d  e f f i c i e n c y  o f  t h e  O A  p r o g r a m .  
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D. 

f .  L a c k  o f  p r o c e d u r e s  w h i c h  r e q u i r e  t h a t  a b a g h o u s e  a n d  
a s s o c i a t e d  f a c i l i t i e s  b e  s h u t  down i f  t h e  s t a c k  
s a m p l i n g  c a p a b i l i t y  i s  l o s t .  The l o s s  o f  t h e  
o p e r a t i o n  o g  t h e  H o f f m a n  H i g h  Vacuum U n i t  s h o u l d  h a v e  
r e s u l t e d  i n  a s h u t d o w n  o f  t h e  P l a n t  9 b a g h o u s e .  

g .  L a c k  o f  p r o c e d u r e s  t o  d e s i g n a t e  p e r s o n n e l  a u t h o r i z e d  
t o  a d j u s t  r a d i a t i o n  a l a r m  s e t  p o i n t s .  

I t  a p p e a r s  t h e  e x i s t e n c e  o f  t h e  a b o v e  p r o b l e m s  c a n  
c o n t i n u e  u n l e s s  a b e t t e r  c o m m u n i c a t i o n  and  u n d e r s t a n d i n g  
o c c u r s  t h r o u g h o u t  a l l  l e v e l s  o f  t h e  NLO o r g a n i z a t i o n  o n  - how a l l  p a r t s  o f  i t s  Q A  p r o g r a m  i s  t o  be  i m p l e m e n t e d  a n d  
m a i n t a i n e d .  

R E G U L A T O R Y  ISSUES 
c 

C o n t r o v e r s y  s u r r o u n d s  t h e  i s s u e  o f  CERCLA r e q u i r e m e n t s  as t h e y  
p e r t a i n  t o  F M P C  o p e r a t i o n s .  NLO u p p e r  management  i n d i c a t e d  
t h a t  f o r m a l  D O E  g u i d a n c e  h a d  n o t  r e q u i r e d  f u l l  c o m p l i a n c e  w i t h  
a l l  CERCLA r e q u i r e m e n t s .  T h i s  g u i d a n c e  was l a t e r  d e t e r m i n e d  
t o  b e  a 1 9 8 1  l e t t e r  ( E x h i b i t  1 4 )  w h i c h  o n l y  r e q u i r e d  OR0 
c o n t r a c t o r s  t o  r e p o r t  a c c i d e n t a l  o r  e p i s o d i c  h a z a r d o u s  
s u b s t a n c e  r e l e a s e s  f o r  w h i c h  r e m e d i a l  a c t i o n  m i g h t  b e  
n e c e s s a r y .  D O E  s t a f f  members  i n d i c a t e  t h a t  t h e y  v e r b a l l y  
a d v i s e d  t h e  N L 3  G i r e c t o r  o f  H e a l t h  a n d  S a f e t y  as r e c e n t l y  as 
t h e  s p r i n g  o f  1 9 8 4  t o  m e e t  CERCLA r e q u i r e m e n t s ,  b u t  n o  w r i t t e n  
g u i d a n c e  w h i c h  r e v i s e s  t h e  1 9 8 1  memorandum h a v e  b e e n  i s s u e d .  
The D O E  l e t t e r  r e m a i n e d ,  f o r g o t t e n ,  i n  t h e  D O E  f i l e s .  NLC! 
b r o u g h t  t o i s  l e t t s r  t o  t h e  a t t e n t i o n  o f  D O E  a f t e r  December 7 ,  
1 9 5 4 .  N e v e r t h e l e s s ,  t h e  c o n f u s i o n  a s  t o  CERCLA r e q u i r e m e n t s  
d i d  a p p a r e n t l y  p r e v e n t  t i m e l y  r e p o r t i n g  b y  l o w o r  management  o f  
i n a d v e r t e n t  d i s c h a r g e s  a t  t h e  o n e  p o u n d  p e r  t w e n t y - f o u r  h o u r  
l e v e l ,  p u r s u a n t  t o  C E R C L A .  

I r r e s p e c t i v e  o f  p a r a l l e l  r e q u i r e m e n t s  t o  r e p o r t  u n d e r  t h e  
E n v i r o n m e n t a l  P r o t e c t i o - l  A g e n c y  C E R C L A  p r o v i s i o n s ,  t i e  
r e l e a s e s  w e r e  s i g n i f i c a n t  e n o u g h  t o  h e  r e p o r t e d ,  a s  t h e y  
o c c u r r e d ,  t o  D O E  p e r  t h e  D O E  U n u s u a l  O c c u r r e n c e  O r d e r .  They 
w e r e  n o t  r e p o r t e d  t o  D O E  u n t i l  t h e  i n c i d e n t  was o v e r .  

o D O E  O r d e r  5480.1,  " E n v i r o n m e n t a l  P r o t e c t i o n ,  S a f e t y  and 
H e a l t h  P r o t e c t i o n  P r o g r a m  f o r  DOE O p e r a t i o n s , "  r e q u i r e s  
t h a t  a l l  D O E  o p e r a t i n g  s i t e s  m a i n t a i n  a p r o g r a m  t o  manage 
a n d  r e d u c e  r a d i o a c t i v e  r e l e a s e s  t o  as  l o w  a s  r e a s o n a b l y  
a c h i e v a b l e  ( A L A R A ) .  NLO IH&R D e p a r t m e n t  s t a f f  w e r e  n o t  
a c q u a i n t e d  w i t h  t h e  r e q u i r e m e n t  t o  h a v e  an a c t i v e  A L A R A  
p r o g r a m  t o  manage  e m i s s i o n s  d u r i n g  t h e  c o u r s e  o f  t h e  y e a r .  
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E. 

0 The O h i o  A i r  P o l l u t i o n  C o n t r o l  Code r e q u i r e s  t h a t  
m a l f u n c t i o n s  o f  a i r  p o l l u t i o n  c o n t r o l  e q u i p m e n t  w h i c h  
r e s u l t  i n  t h e  v i o l a t i o n  o f  e m i s s i o n  s t a n d a r d s  a r e  t o  be 
r e p o r t e d  t o  t h e  O h i o  E n v i r o n m e n t a l  P r o t e c t i o n  Agency. NLO 
e n v i  r o n m e n t a l  o v e r s i g h t  p r o c e d u r e s  d i d  n o t  p r o v i d e  f o r  
r e c o g n i t i o n  and c o m p l i a n c e  w i t h  t h i s  r e g u l a t o r y  
r e q u i  r e m e n t .  

AMELIORATION 

The P l a n t  9 b a g h o u s e  w a s  s.but down on December 7 and t e s t s  
c o n d u c t e d  p r i o r  t o  r e s t a r t .  A l l  baghouses  and a s s o c i a t e d  
s t a c k s  w e r e  p l a c e d  on a more f r e q u e n t  m o n i t o r i n g  s c h e d u l e .  A s  
a r e s u l t ,  t h e  P l a n t  9 and  P l a n t  5 baghouse  o p e r a t i o n s  were  
c e a s e d  on  December 1 4  and l a t h ,  r e s p e c t i v e l y ,  by  o r d e r  o f  D O E  
a n d  NLO f o l l o w i n g  t i m e l y  i d e n t i f i c a t i o n  o f  s l i g h t l y  h i g h e r  
t h a n  n o r m a l  r e l e a s e  r a t e s .  DOE and  N L O  a c t i o n s  were  t i m e l y  
a n d  d e c i s i v e  i n  p r e v e n t i n g  u n n e c e s s a r y  u r a n i u m  e m i s s i o n s .  D O E  
h a s  o r d e r e d  t h a t  a l l  t h e  u n i t s  i n  q u e s t i o n  s h a l l  r e m a i n  s h u t  
down u n t i l  i t  i s  d e t e r m i n e d  t h e y  c a n  o p e r a t e  i n  a normal  
manner .  

The o n - s i t e  r a d i a t i o n  s a f e t y  r e s p o n s e  t o  t h e  i n c i d e n t  w a s  t o  
c o n d u c t  a s p e c i a l  c o n t a m i n a t i o n  s u r v e y  a week a f t e r  t h e  
e p i s o d e  o f  e x c e s s i v e  ~ ; r a n i i l r n  " e l e j s e s .  T h e  s i i c v e y  ( E x h ' 3 i t  
- 11) Has c o n f i n e d  i n  scope  t o  s u r f a c e  c o n t a m i n a t i o n  i n  t h e  
i m m e d i a t e  v i c i n i t y .  No a i r  c o n t a m i n a t i o n  s u r v e y s  w e - e  
c o n d u c t e d  e x c e p t  f o r  t h e  r o u t i n e  b r e a t h i n g  z o n e  samples  w h i c h  
w e r e  f o r t u n a t e l y  o n g o i n g  d u r i n g  and a f t e r  t h e  e p i s o d e  o f  
e x c e s s i v e  u r a n i u m  e m i s s i o n .  A l t h o u g h  t h e r e  does n o t  appear  t o  
b e  s i g n i f i c a n t  e x p o s u r e s  t o  p e r s o n n e l  a t  P l a n t  9 ,  t h e r e  w e r e  a 
t o t a l  o f  some 7 0  p e r s o n n e l  p o t e n t i  a1 l y  exposed ,  i n c l  u d i n g  
o t h e r  c o n t r a c t o r  p e r s o n n e l  i n v o l v e d  i n  a v e n t i l a t i o n  s u r v e y  a t  
P l a n t  9. NL8 s t a f f  w e r e  s l o w  t o  i d e n t i f y  p o t e n t i a l l y  exposed 
p e r s o n n e l  a n d  e v a l u a t e  e x p o s u r e s .  T h i s  may have  been due, i n  
p a r t ,  t o  e a r l i e r  e x p e r i e n c e s  o f  I H & R  p e r s o n n e l  w i t h  e v a l u a t i o n  
o f  s i m i l a r  o r  even  g - e a t e r  r e l e a s e s  w i t h o u t  a 7 p a - e n t  e x p o s u r e  
p r o b l e m s .  

The  e n v i r o n m e n t a l  assessmen t  c o n s i s t e d  o f  g a t h e r i n g  a i r ,  s o i l ,  
w e l l  w a t e r ,  c i s t e r n ,  and m i l k  samp les  a t  t h e  end o f  t h e  
e m i s s i o n  e p i s o d e .  The r e s p o n s e  a p p e a r e d  t o  be t i m e l y  and 
e f f e c t i v e  i n  e v a l u a t i n g  t h e  e n v i r o n m e n t a l  consequences .  The 
r e s u l t s  t o  d a t e  i n d i c a t e  no m e a s u r a b l e  e n v i r o n m e n t a l  i m p a c t .  
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V .  CONCLUSIONS 

A .  F I N D I N G S  

1. T h e  a t t i t u d e  o f  I H & R  p e r s o n n e l ,  P l a n t  9 o p e r a t o r s ,  a n d  
l i n e  management  r e g a r d i n g  i n s p e c t i o n  and  m o n i t o r i n g  o f  
b a g h o u s e  l e a k a g e  was s o m e w h a t  c a s u a l  and  r e f l e c t e d  e a r l i e r  
o p e r a t i o n a l  r e g u l a t o r y  r e q u i r e m e n t s  and p h i l o s o p h i e s  w h i c h  
h a d  t o l e r a t e d  l a r g e r  u r a n i u m  l o s s e s .  

2 .  T h e  d a i l y  v i s u a l  i n s p e c t i o n  p r a c t i c e s  a t  t h e  P l a n t  9 
b a g h o u s e  w e r e  n o t  a d e q u a t e  t o  i d e n t i f y  u r a n i u m  o x i d e  
l e a k a g e .  - 

3. T h e  G e i g e r  M u e l l e r  r a d i a t i o n  d e t e c t i o n  s y s t e m s  w e r e  n o t  
r e s e a r c h e d  a n d  d e v e l o p e d  t o  p r o v i d e  c r e d i b l e ,  c l e a r c u t  
i n f o r m a t i o n  t o  m a n a g e m e n t .  

i n a d e q u a t e  i n  f r e q u e n c y ,  s c o p e ,  and  q u a l i t y  t o  p r o v i d e  
t i m e l y  i n f o r m a t i o n  i n  o r d e r  t o  a s s u r e  t h a t  s t a c k  r e l e a s e s  
a r e  m a i n t a i n e d  a s  low as  - e a s o n a b l y  a c h i e v a b l e .  

* 
4 .  T h e  m o n t h l y  v i s u a l  i n s p e c t i o n  o f  s t a c k  f i l t e r s  i s  

5. U r a n i u m  c o n t r o l ,  m o n i t o r i n g  e q u i p m e n t  and  p r a c t i c e s  h a v e ,  
i n  g e n e - a l ,  f a i l e d  t o  k e e p  p a c e  w i t h  be.st a v a i l a S l e  
t e c h n o l o g y .  

6 .  B a g s  c a n  become l o o s e  a t  t h e i r  f l a n g e s  b e c a u s e  o f  one  o r  
m o r e  o f  t h e  f o l l c ~ w i n g  f a c t o r s :  i m p r o p e r  s i z i n g ,  weak b a g  
a t t a b c t i m e n t s ,  s h r i n k a g e ,  b l o w  r i n g  f o r c e s  e x e r t e d  u p o n  s e a l  
r e t a i n e m s  a n d  b a S s ,  v i b r a t i o n ,  r e s t o r i n g  f o r c e s  o f  a 
s t r e t c h e d  b a g ,  n i g h  d i f f e r e n t i a l  p r e s s u r e  a n d / o r  b e i n g  
i n a d v e r t e n t l y  k n o c k e d  o f f  d u r i n g  m a i n t e n a n c e .  

7 .  T h e  b a g  p r o c u r e m e n t  s p e c i f i c a t i o n s  a n d  c e r t i f i c a t i o n  
a s s u r a n c e s  r e q u i r e d  f r o m  v e n d o r s  w e r e  l e s s  t h a n  a d e q u a t e .  

0 .  Many a s p e c t s  o f  t h e  NLO Q A  p r o g r a m  w e r e  n o t  a d e q u a t e l y  
i m p l e m e n t e d  ( S e e  S e c t i o n  I V . 3 . ) .  

9 .  S i g n i f i c a n t  o m i s s i o n s  w e r e  p r e s e n t  i n  t h e  o p e r a t i o n  
p r o c e d u r e s  ( S e e  S e c t i o n  I V . 2 . ) .  

10 .  S u b j e c t i v e  j u d g m e n t  i n s t e a d  o f  m e a s u r a b l e  c r i t e r i a  i s  
u t i l i z e d  t o  a c c e p t  a n d  o p e r a t e  e q u i p m e n t .  

11. T h e  l e v e l  o f  a u t h o r i t y  w h i c h  a p p r o v e s  d e v i a t i o n s  and  
v a P i a n c e s  h a s  n o t  b e e n  e s t a b l i s h e d .  I n  t h e  b a g  o r  a i r  
s e a l  i n s t a l l a t i o n ,  d e v i a t i o n  a p p r o v a l  a u t h o r i t y  a p p e a r s  t o  
b e  i m p r o p e r l y  a c c e p t e d  by t h e  m a i n t e n a n c e  p e r s o n n e l  
i n s t a l  1 i n g  s u c h  e q u i  p m e n t .  
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1 2 .  I m p l e m e n t a t i o n  o f  i n t e r n a l  and e x t e r n a l  r e p o r t i n g  o n  
o c c u r r e n c e s  i s  l e s s  t h a n  a d e q ; ? t e .  

1 3 .  T h ?  management  o f  NLO h a d  f a i l e d  t o  i n s u r e  t h a t  i t s  
e n v i r o q m e n t a l  p r o t e c t i o n  p r o f e s s i o n a l s  h a d  e s t a b l i s h e d  and 
m a i n t a i n e d  a n  e f f e c t i v e  e x c e s s  e m i s s i o n s  r e d u c t i o n  a n d  
c o n t r o l  p r o g r a m  i n c o r p o r a t i n g  A L A R A  p r a c t i c e s .  

1 4 .  The D O E  Oak R i d g e  f u n c t i o n a l  a p p r a i s a l . p r o g r a m  f a i l e d  t o  
i d e n t i f y  a n d  a s s u r e  c o r r e c t i o n  f o r  s i g n i f i c a n t  c a u s a l  
f a c t o r s .  

- B .  PROBABLE C A U S E S  

1. A c a s u a l  a n d  s o m e t i m e s  f r u s t r a t e d  a t t i t u d e  t o w a r d s  c o n t r o l  
o f  u r a n i u m  e m i s s i o n s  i n  a c c o r d a n c e  w i t h  i n c r e a s i n g l y  
r e s t r i c t i v e  c o n t e m p o r a r y  s t a n d a r d s  a n d  p r a c t i c e s .  T h i s  
a p p e a r s  t o  b e  d u e ,  i n  p a r t ,  t o  t h e  d i f f i c u l t i e s  
e n c o u n t e r e d  i n  o p e r a t i n g  a t i g h t l y  b u d g e t e d  u r a n i u m  
p r o d u c t i o n  p l a n t  w i t h  e m i s s i o n s  c o n t r o l  e q u i p m e n t  w h i c h -  
b o r d e r s  u p o n  o b s o l e s c e n c e .  

2 .  V i s u a l  i n s p e c t i o n s  w e r e  i n a d e a u a t e  a n d  k n o w l e d g e  o f  
r a d i a t i o n  m o n i t o r i n g  s y s t e m s  was i n s u f f i c i e n t  t o  p r o v i d e  
t i m e l y ,  u s e f u l  i n f o r m a t i o n  t o  management  r e g a r d i n g  t h e  
e x t e n t  o f  u r a n i u m  e m i s s i o n s  and ,  m o r e  i m p o r t a n t l y ,  t h e  
s i g n i f i c a n c e  o f  t h o s e  l e v e l s  a s  cornoared w i t h  a p p r o p r i a t e  
s : ? ~ n d a r a s  a n d  r e p o r t i n g  r e q u i ? e m e i t s .  

3. The P l a n t  9 b a g h o u s e  o p e r a t e d  w i t h  u n d e t e c t e d  l o o s e  bags  
w h i c h  w e r e  o n l y  v i s i b l e  d u r i n a  p h y s i c a l  e n t r y .  The b a g s  
became l o o s e  d u e  t o  r e a s o n ( s )  s t a t e d  p r e v i o u s l y  i v  F i n d i n g  
number  6.  T h e  b a g  d i s c o v e r e d  l o o s e  o n  N o v e m b e r  9 m o s t  
l i k e l y  became d i s l o d g e d  d u r i n g  t h e  b l o w  r i n g  m a l f u n c t i o n s  
w h i c h  n a y  h a v e  c s d s e d  r e t a i n e r s  t o  a c t  as l e v e r s .  T h e  
December 7 b a g  w h i c h  a p p a r e n t l y  s h r a n k  b e l o w  t o l e r a b l e  
l i m i t s  p r o b a b l y  w o r k e d  i t s  way l o o s e  b y  v i b r a t i o n  a n d  b l o w  
r i n g  a c t i o n s .  

4 .  F a i l u r e  o f  t h e  Q A  P r o g r a m  t o  i d e n t i f y  a n d  i m p l e m e n t  
I n e c e s s a r y  p r e v e n t a t i v e  a c t i o n s  a n d  a l s o  t o  p r o v i d e  t i m e l y  

p r o p e r  c o r r e c t i v e  a c t i o n s  f o r  known p r o b l e m s  a t  l o w e r  
1 e v e 1  s .  I 

5.  The l a c k  o f  a n  e f f e c t i v e  A L A R A  p r o g r a m  f r o m  w h i c h  t o  
c l o s e l y  m o n i t o r  a n d  c o n t r o l  u r a n i u m  e m i s s i o n s .  
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C. JUDGMENT OF N E E D S  f 
I .  A c r i t i c ? ;  ” p a d  o x i s t s  t o  a s s s i r e  “ d t  i o g n i z s n t  l i p ?  

management ,  o ~ s r a t o r s  ar ld  I H R R  s t 3 f f  a r e  k n o w l e d g e a 9 l e  i r :  
a p p r o p r i a t ?  r e p o r t i n g  r e q u i r e n e n t s  f o r  i n a d v e r t e n t  u r a n i u m  
e m i s s i o n s  a n d  a r e  c o m m i t t e d  t o  e f f e c t i v e  c o n t r o l  
s t r a t e g i e s  w + i c h  m a i n t a i n  u r a n i u m  e m i s s i o n s  a s  l o w  as 
r e a s o n a b l y  a c h i e v a b l e .  

2 .  A n e e d  e x i s t s  f o r  m a n a g e m e n t  c o n t r o l  t h a t  p r o v i d e s  
c l e a r c u t  i m p l e m e n t a t i o n  o f  p r o c e d u r e s  f o r  a b a t e m e n t  
a c t i o n s  a n d  o p e r a t i o n a l  c u r t a i l m e n t  w h e n e v e r  u r a n i u m  
r e l e a s e s  may p o t e n t i a b l y  e x c e e d  a c c e p t a b l e  l e v e l s .  

3. I n s p e c t i o n  a n d  m o n i  t o r i n g  p r o g r a m s  f o r  b a g h o u s e  e m i s s i o n s  
s h o u l d  be  u p g r a d e d  t o  p r o v i d e  a g g r e s s i v e  e v a l u a t i v e  
s u r v e y s  o f  s u f f i c i e n t  s c o p e ,  f r e q u e n c y ,  a n d  q u a l i t y  t o  
a s s u r e  t h a t  i n a d v e r t e n t  r e l e a s e s  and r o u t i n e  e m i s s i o n s  a r e  
m i  n i  m i  z e d .  

4 .  N L O  n e e d s  t o  p r o m p t l y  e v a l u a t e  e x p o s u r e  p o t e n t i a l  d u r i n g  
s i g n i f i c a n t  u r a n i u m  r e l e a s e s  a n d  a s s u r p  t h a t  e x p o s u r e s  a r e  
m i  r l i r n i  z e d .  

5 .  A n e e d  e x i s t s  t o  i m p r o v e  a n d  s t r e a m l i c e  c o m m u r l i c 3 t i o n s  
r e g a r d i n g  m i n o r  e v e n t  r e p o r t s  a n d  o t h e r  s i g n i f i c a n t  

(See  E x h i b i t  1 5 ) .  
: : C I J ~ ~ + - : ~ S ,  h ” w p q  ‘ 4 L O  1 0 ~ 1 ‘  3 - 1  - a n a ~ i - = . i :  ’ + d e ’ s  

6. E v a l u a t i o n  a n d  i m p l e m e n t a t i o n  o f  t h e  t e a m  o f  b a g i o u s e  
e x p e r t s  r e c o m m e n d a t i o n s  as t h s y  2 7 3 1 ~  t o  a l l  b a a h o u s e s  
s h o u l d  be  p e r f o r m e d .  

7 .  N L O  s h c , ’ d  e s t a b l i s h  means  tr! o v a ’ ~ a t e  e f f i c i e n c y  and  t h e  
e f f e c t i v e n e s s  o f  i n - p l a c e  management  c o n t r o l  s y s t e m s .  
These  r e v i e w s  s h o u l d  i n c l u d e ,  b u t  q o t  be l i m i t e d  t o ,  t h e  
Q A  p r o g r a m ,  p r o c u r e m e n t ,  i n s p e c t i o n ,  m a i n t e n a o c e ,  a n d  t h e  
e n v i r o n m e n t a l  p r o t e c t i o n  p r o g r a m .  

8.  A n e e d  e x i s t  t o  a s s u r e  m e a s u r a b l e  a c c e p t a n c e  c r i t e r i a  a n d  
v e n d o r  c e r t i f i c a t i o n  r e q u i r e m e n t s  a r e  i n c l u d e d  i n  
p r o c u r e m e n t  p a c k a g e s .  N L O  management  s h o u l d  a l s o  d e s i g n a t e  
t h e  p r o p e r  a u t h o r i t y  w h i c h  m u s t  a p p r o v e  p r o c u r e d  and  
i n s t a l l e d  e q u i p m e n t  d e v i a t i o n s .  

9. N L O  needs  t o  c o n f o r m  f u l l y  w i t h  C E R C L A  and  a l l  o t h e r  
r e g u l a t o r y  r e q u i r e m e n t s  c i t e d  i n  t h i s  r e p o r t .  

10 .  The D O E  O a K  ? i d g e  a p p r a i s a l  p r o g r a m s  need  t o  be e v a l u a t e d  
t o  a s s u r e  t h a t  t h e  o v e r a l l  s c o p e  a n d  d e p t h  i s  a d e q u a t e  t o  
i d e n t i f y  s i g n i f i c a n t  n e e d s  i n  t h e  N L O  e n v i r o n m e n t a l  
p r o t e c t i o n  a n d  q u a l i t y  a s s u r a n c e  p r o g r a m s .  
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V I .  S I G N A T U R E S  OF B O A R D  M E M B E R S  

J. R. M a r t i n .  *Chairman 
H e a l t h  p h y s i c i s t ,  H e a l t h  P r o t e c t i o n  Branch 

DOE - Oak R l d g e  O p e r a t i o n s  O f f i c e  

DOE - Oak R i d g e  O p e r a t i o n s  O f f i c e  

. L .  S l a t t e r y  
Q u a l  i t y  Assurance E n g i n e e r ,  Q u a l  i t y  i n d  Re1 i a b i  1 i t y  D i  v i  s i  on  

DOE - Oak R i d g e  O p e r a t i o n s  O f f i c e  

* T h i s  member o f  t h e  Board  i s  a D O E - C e r t i f i e d  A c c i d e n t / I n c i d e n t  
I n v e s t  i g a t o r .  

- 4 2  - 



tes Government hpsrtmerrt of Energy 
Oak-- orandurn 

.t 

- I  

December 10, 1984 

SE-333:Honard 

INVESTIGATION OF ABNORMAL ENRICHED URANIW EMISSIONS AT THE FEED MTERlALS 
PRODUCTION PUNT - 
John R e  Martin, Health Pro tec t fon  Branch, Safety and Envfronmental Control 
Df v i  s i  on 

You are  hereby appointed Chairman of a DOE Inves t iga t ion  Board t o  
i n v e s t  i gate the  excess1 ve enriched uranium eai  ss i  ons whl ch occurred a t  the 
Feed H a t e r i a l s  Production P lan t  dur ing  the perlod September - Deccrbcr, 
1984, The fo l lowfng i n d i v i d u a l s  are also appolnted as members o f  the  
Board : 

P a t  51 a t t e r y  , Qual f t y  and Re1 i abi 1 i t y  Di v i  s i  on 
Gabe Marci ante, Weapons D l  v i s ion  

You are t o  perform a Type B I nves t i ga t i on  of t h i s  s i t u a t i o n  and prepare an 
i n v e s t i g a t i o n  repor t  i n  accordance w i th  DOE 5484.1 requirements, The scope 
c f  t h e  i nves t i ga t i on  is t o  i nc lude  a l l  of t h e  factors  which cont r ibu ted  
s i g n i f i c a n t l y  t o  the  cause and extent  o f  t h e  S i t u a t i m .  

The Inves t i ga t i on  i s  t o  be t h e  f i r s t  p r i o r i t y  a s s l g m n t  of t h e  Board 
members and they are t o  be r e l i e v e d  of t h e l r  other du t ies  t o  t h e  extent 
necessary t o  carry out  t h i s  assignment. Please submit a d r a f t  o f  t he  
i n v e s t l g a t i o n  repor t  t o  me by January 15, 1985. 

cc: 
R, L, E g l i  
De 8. Howard 
W. Range 
M. R. Thelsen 
R. PI. Spenceley 
Members o f  the  Board 
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Statement of  R. M .  Spenceley re reaction to the report o f  63 Kgs loss  
from G9N1-1039 as noted in the November report o f  stack losses received 
on November 30, 1984: 

T h e  report received on November 30, 1984 indicated tuo 
losses; one o f  38.0 Kg f o r  the period 9/11/84 t o  11/16/84 
and a second of 24.7 Kg for  the period 11/16/84 t o  11/19/84. 
I was unaware that  the problem was continuing and t h u s  was 
interested i n  w h a t  s teps were necessary to prevent recurrence 
rather t h a n  i n  l imiting losses i n  t h i s  occurrence. Therefore, 
I asked E. M. Nutter, General Superintendent, to provide a n  
explanation f o r  the 63 Kgs of  loss.  This question was trans- 
mitted t o  Wr. Nutter on 11/30/84 by means o f  a note on the t o p  
of the Stack Discharge Report. Bn Friday morning, 12/7/84, 
E.  M. Nutter called i n  response t o  my note o f  11/30/84 t o  
report the continuing problems on collector G9N1-1039 and the 
fac t  that the operation would be shut down as soon as the two 
heats i n  progress could be completed safely.  I concurred. 

I called M. R .  Theisen's of f ice  on Friday, 12/7/84, a f t e r  l'unch, 
asking fo r  R. Cross since I knew that  M. R. Theisen was i n  
Washington. Mr. Cross was out and was asked to  return my c a l l .  
In the meantime, M r .  Theisen cal led me from Washington on another 
matter and I reported the "Unusual Occurrence" t o  h i m  a t  t h a t  time. 
I l e f t  the project a t  3:OO PM t o  oversee arrangements for the 
Manager's Christmas Party. R .  Cross returned my call sometime 
l a t e r  a n d  W .  J .  Adams, Assistant Hanager, informed him o f  the 
"Unusua 1 Occurrence. " 

I n  sumnary, col lector  losses o f  the order o f  magnitude o f  the 63 Kgs 
k n o w n  tcl r!e on 11,'30/84 have n o t  i n  the Pzst o c c 3 s i c n e d  reoorts to  
D C i - i X C .  !t ; q E S  repcl-;e(! by r e  Sn 12. '7 ,0-1  2 s  :fl ' : n b j L J l  Occurrence" 
becagse c f  the r e r e t j t i v e  :osS?s  a n d  the 11;:. c f  > z x ? ! - ~  csrrrunica:icq 
eviden; a: :ha; tixe. Secondly, 1 d i d  n c t  ?..:zr :?e scut:c>rn of  Eke 
co11ec:or an 11/20/83 b e c a s e  1 xdS n o i  d.vZr-2 2 f  t i r e  rcsntinuing 
p rob1 eq . 
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E x h i b i t  2 
(Continued) 

I 

The following i s  a statement by me i n  response t o  questions asked by the DOE 
cornittee appointed t o  investigate the loss in the FMPC G9N1-1039 collector 
which occurred i n  November and December of 1984. 

The November 27, 1984 f i r e  i n  the Plant 9 Hoffman High Vacuum Unit Primary 
Cyclone was not reported to Mr. Theisen either by phone or in w r i t i n g  nor 
were the chip fires of September 11, 12, and 21, 1984 reported to Mr. Theisen. 
These events were not reported because they were not  considered t o  be of 
sufficient importance to  report. In the past we had reported only those 
incidents involving an offs i te  10% of 11 pounds or  more of uranium or those 
incidents which had imnediate potential for serious consequences involving 
significant material loss or significant hazard t o  health, safety, o r  environment. 
We d i d  not regard any of the above incidents to fall  in those categories. There 
had been some discussions between our Health and Safety personnel and OR0 
personnel t o  the effect that NLO might be required to confonn to CERCLA 
reporting standards. These standards would, of course, have required reporting 
for each of those incidents; however, I had personally received no instructions 
or  other indications which led me t o  believe that CERCLA reporting standards 
were required. Certainly there was no written instruction indicating t h a t  the 
more stringent reporting standards were necessary. I have thoroughly searched 
my f i les  a n d  can f i n d  no document requiring the more stringent reporting 
standards as required by CERCLA. 

My understanding of DOE Order 5484.2 i s  a s  follows. 
Unusbal Occurrence reoorting system b u t  tqere a re  or were specific exerotions 
defined i n  the Order. In particular, occurrences reported in accordance w i t h  
OR 5484.1 were exemoted (paragraph 5 b ) .  
reporting information h a v i n g  environmental protection, safety, or health pro- 
tection significance (paragraph 1 under Purpose). 
envi ronmental , safety, and health protection occurrences would be exempted 
from the Unusual Occurrence reporting orocedure. 
interpretation and d i d  report as unusual occurrences some health, safety, and 
envi ronmental occurrences. These occurrences were relatively minor b u t  s t i  11 
not as minor or as common an occurrence as a depleted or slightly enriched 
uranium chip f i re  unless, of course, that f i r e  had demonstrated the potential 
for burning ou t  of control or resulting i n  significant loss or  release of 
materi a1 . 

The order defines the 

OR 5484.1 sets forth provisions for 

S t r i c t l y  interoreted, 

We d i d  not apply such s t r i c t  

On December 11, 1984, we received DOE Order 5000.3 w h i c h  redefines the require- 
ments for unusual occurrences reporting. 
5484.2, some of the specific exemptions listed under OR 5484.2 are no longer 
l isted.  
under OR 5484.1. 
cally included (paragraph 6b under definitions). 

I n  t h a t  Order which cancels DOE 

In particular there are no specific exemptions for  items covered 
In  fact ,  an unusual occurrence affecting safety i s  specifi- 

I understand that DOE-OR0 now requires NLO Management t o  report all  events 
having environmental protection, safety, o r  health protection signiffcance 
as unusual occurrences, a t  least i n i t i a l l y .  I understand furthermore t h a t  
these events are required t o  be considered as significant in accordance w i t h  
the provisions of  the CERCLA. 
have also been instructed to comply w i t h  these requirements. I do believe 

I will comply and al l  members of NLC Management 
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t h a t  some further clarification o f  DOE 
clear up some confusion i n  the matter. 
directive should be issued by DOE-OR0 
generally use the CERCLA standards for 
enough t o  report. 

c 

I I l 4 5 b - l  

i 

5000.3 and OR 5484.1 would  help to 
I believe furthermore, t h a t  a written 

ndicating t h a t  NLO Management should 
determining which events are significant 

- 
' I < (  / -  1 
- 1  1 
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Weldon J .  Adam 
January 15, 1985 
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INSPECTION AND REVIEW OF AIR POLLUTION 
CONTROL SYSTEMS AT NLO PERNALD PLANT 

I 

i 
;I 

OBJECTWE 

Review equipment, systems, repair, sampling, maintenance, and other procedures 
relating to fabric filter on uranium dust service. Make recommendations on 
improvements to systems and procedures to DOE/ORO (U.S. Department of Energy/Oak 
Ridge Operations). 

SHORT HImRP: 
I 

The main system of concern was the American Air Filter "Blow-Ring" type 
baghouse fabric filter a t  NLO building 9. This unit w a s  placed into service during the 
Later part of 1961. Two similar Mikropul units inspected in building 5 are of comparable 
age. Physical inspection of systems and discussions with plant personnel were held on 
December 18 and 19, 1984 by: 

Paul S Farber - Argonne National Laboratory 
T.C. Wilson 
Joe R. Barkman 

Martin Marietta Energy Systems, Inc. t Oak Ridge Y-12 Facility 

FACILITIES DESC RWTION 

The bui!ding 9 fabric filter is an American Air Filter Model B Arne:-:et 
designation 21-45-2390. This unit is 10'-6" in diameter and 33'"" high containing 45-10', 
diameter bags with 21'-10" between bag flanges. Based on a fan capacity of 19,160 
ACFM, at 10.4" water pressure drop, this results in an air-to-cloth ratio of 7.45. The 
unit is cleaned with a blow ring assembly fed by a Buffalo Forge blower (3000 CFM Q 31" 
water pressure drop). 

The building S fabric filters inspected were also blow ring types with 16 inch 
diameter bags about 10 feet high. One unit consisted of 16 bags (4x4 assembly), while 
the second had 32 bags in 2-4x4 assembly's. Units in both buildings filter uranium oxide 
dust from fuel remelt facilities. 

CONCLUSIONS 

Many of the filters at the NLO facility are old enough, and the technology has 
become sufficiently advanced, to justify replacement with newer equipment (see long 
term recornmendations for further details). Of the units inspected, the building 9 unit is 
located in an outdoor exposed position, whereas the collectors in building 5 are in a 
heated process area. As might be expected the building 9 unit, exposed to the elements, 
is in poorer condition than that of units in building 5. Many of the emissions problems 
seemed to have occurred due to improper pretreatment of the bags which, due to water 
condensation, have resulted in unwarranted shrinkage along with possible blinding of the 
fabric. This shrinkage, when considered along with the fact that the fastening of bags to 
the thimbles depended upon an internal steel spring, rather than an external steel "hose 
clamp" band; and the inability of plant staff to view all the bags during an inspection (a 
reflection of the age of the baghouse design), are the probable causes of bag failures and 
subsequent high-release rates. Compounding this problem w a s  a sampling and detection 
system th8t, all be it of a developmental nature, was no: properly acknowledged by 
production personnel, and the sampling frequency w a s  insufficient to promptly detect  
unusual losses. 
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RECOMY ENDATIONS 

Near Term 

1. 

2, 

3. 

4. 

5. 

6. 

7. 

8.  

9. 

Proper lengths of all filter bags should be determined through field 
m ensure ment. 

Specifications for all filter bags should be revised to include acceptable 
manufncturing tolerrnces. Of special importance is the need to clarify the  
term "preshrunk" wed on w v l  bag specifications, since tests on a new bag 
in NLO stores showed a 9%.decrease In length (from 22'-2" to 20'-4") after 
steaming and drying. 

Specifications for dl bags should include provisions for proper QA review 
and testing of a portion of received material, if necessary by some third 
party testing labontory. 

All bags must  be properly tensioned, so as to avoid contact with the blow 
rings, and thereby reduce abrasion. In addition, all bags must  be fastened 
a t  both ends with hose clamp type fasteners. 

The plant should investigate other bag materials to determine the best bag 
design for the collector service. 

All inlet ductwork to collectors, and collectors themselves, (especially 
phnt 9) must be inspected for leaks and properly sealed. This includes 
gaskets on all flanges and doors. Where wear is evident, gaskets must be 
replaced to minimize system inleakage. The ductwork on the collector for 
plant 9 had holes in several locations and flanges not completely bolted 
up. Leak checks with smoke, soap solution, or equal, should be an integral 
tncet of the annual maintenance shutdown, 8t 8 minimum. 

There was no visible closure at the base of the filter hopper on system 9 to 
ensure proper discharge of the collected dust while minimizing rir 
Inlenkage. Unless there is a value inside the dust collection drum housing, 
8 positive claure should be installed. The drum collection container may 
have been designed with 8 positive seal to the filter howe hopper, however 
this w a s  not verified at  the t i m e  of the inspection. 

The production systems serving collectors should be examined with the 
objective to identify and correct potential problem areas that  will affect 
bag collector operation and reliability. For example, In building 9, 
consideration should be given to instnllation of flamehpark arrestors near 
to the crucible burnout and remelt furnaces to prevent burn holes in the 
bags. 

Improved stack sampling methods should be Investigated along with 
increased frequency of measurements. The stack sampling system should 
be inspected at a minimum of once per week, including sampler filter 
replacement. Dirty filters should be weighed and/or analyzed to determine 
the amount of uranium emitted. 
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10. All stack samplers should have their own independent vacuum pumps 
preferably with gas meters. The practice of using "house" vacuum systems 
should stop since this has  lead to variations in sampling rate and, in some 
instances of heavy usage no sampling at all. 

11. Consideration should be given for equipping sampling systems on collectors 
handling radioactive dust with alarms which would not only sound locally 
(preferably loud) but should be tied into a Central Surveilance System (CS)  
in Security. Security should always have an up-to-date calling list in case 
of alarms. In addition, proced_ures must  establish proper d u m  levels, and 
corrective procedures up to and including immediate production shutdown 
for each installation. 

12. Manual sampling (EPA, ASMK or equal) methods should be performed a t  
regular intervals to check auto sampler operation as part  of the plant 
Quality Assurance procedures. Source samples should be used during 
sampler inspcctfons to check calibration of radiation detectors on stack 
samplers. 

Long Term 

13. An improved, accurate, and reliable continuous source sampling and 
analysis system should be developed. A t  a min imum this should include a 
recording system (strip chart or equal); auto calibration with zero and span 
checks; and a means to calculate instantaneous and cumulative emissicns 
based on gas flow and activity level. 

14. NLO should prepare a long-range plan for upgrading of all collector systems 
including a back-up with absolute (HEPA) filters. Priority should be 
assigned based on a weighting system which includes, but is not limited to; 

(1) Age of existing unit 
(2) Condition of unit 
(3) Significance of process that unit serves 

Consideration should be %veri to establishing a full-time environmental 
qoordinator with authority and responsibility for 111 air, water, and solid 

ctes at  NLO. 

T.C. Wilson Date 

J.R. Barkman Date 

1 
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NL3, Inc .  

INDUSTRIAL HYGIENE h RADIATION DEPART?lENT 

TITLE: STACK SAHPLER INSPECTION AND FILTER C W V G E  PROCEDURE 

NUMBER: IH6R Procedure  No. 1.L 

DATE: J u l y  2,  1981 * 

AUTHOR: K. N. Ross 

SCOPE: T h i s  procedure  g i v e s  s p e c i f i c  i n s t r u c t i o n s  f o r  i n s p e c t i n g  and 
changing  f i l t e r s  i n  d u s t  c o l l e c t o r  s t a c k  sample r s .  

1.0 REQUIRED EQUIPXENT 

1.1 Rotameter ,  0 t o  60 Lpm, w i t h  Schrader  f i t t i n g s .  

1 . 2  k e i g h t e d  and numbered type  S p l e a t e d  f i l t e r s .  

1 . 3  P o l y e t h y l e n e  bags.  

1.; Screwdr ive r  and p l i e r s  

1 . j  Scack Saapler Inspec t ion  ? , z ? ~ r t  f c r  p l a n t s  :a be inspec ted .  

,. 2 . 1  ?!any s t a c k  sa??lrrs a r e  1oca:ed near c e i l i n g  l e v c l s .  " s ?  ca r?  t o  avolc  
f a l l s  when working on l a d d e r s ,  walkways, and o t h e r  21evi ted  s t ruc:ures .  

2 . 2  Do n o t  a t t e m p t  t o  i n s p e c t  o u t s i d e  s t a c k  sample r s  when there  is ice an 
t h e  l a d d e r s  anc walkvavs.  

3.0 PROCEDURES 

3 . 1  I n s p e c t  all s t a c k  samplers  d u r i n g  t h e  f i r s t  t w o  weeks of each month. 

3.2 O b t a i n  r e q u i r e d  equipment a t  IH6R Decontaminat ion room. Cbta in  numbers 
of i n s t a l l e d  f i l t e r s  and p r e s c r i b e d  f low from t h e  S tack  Log book and fill  
i n  an I n s p e c t i o n  Report .  The S t a c k  Sampler I n s F e c t i o n  Report  w i l l  be 
f i l l e d  o u t  i n  d u p l i c a t e  w i t h  t h e  o r i g i n a l  t o  b e  f i l e d  i n  t h e  S tack  Log 
3oOk and copy t o  the  P l a n t  Supe rv i so r  o f  t h e  p l a n t  i n spec ted .  

I I I 4 5 1 2  
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1.5 ( 2 )  

3.3 A t  t h e  c o n t r o l  pane l  o f  t h e  d u s t  c o l l e c t o r  being in spec ted ,  observe  
t h e  d i f € e r e n t i a l  p r e s s u r e  c h a r t .  Log t h e  high and low pressure on 
t h e  I n s p e c t i o n  Report. Also see t h a t  t h e r e  is no unusual p a t t e r n  on 
t h e  c h a r t  and t h a t  t h e  c o l l e c t o r  c l e a n i n g  mechanism is o p e r a t i n g  i n  t h e  
c o r r e c t  D.P. range. Any unusual  o r  i n c o r r e c t  ope ra t ion  should be noted  
i n  t h e  Remarks s e c t i o n  of t h e  I n s p e c t i o n  Report. 

3.4 A t  t h e  s t a c k  sampler ,  check  t o  see t h a t  t he  s t a c k  sampler, vacuum tub ing ,  
and o t h e r  sampling equipment is o p e r a t i n g  proper ly .  I f  any d e f e c t s  
are found n o t e  them i n  t h e  Remarks s e c t i o n .  

3 . 5  Determine t h e  e x i s t i n g  sampling rate ?5y i n s e r t i n g  t h e  ro tameter  be- 
tween t h e  vacuum l i n e  and t h e  f i l t e r  ho lde r .  Record t h i s  r ead ing  
under  "Rate" a c t u a l  on t h e  "Stack Sampler Inspec t ion  Report" and a d j u s t  
t o  p r e s c r i b e d  rate i f  necessa ry .  I f  t h e  p re sc r ibed  rate is n o t  ob- 
t a i n a b l e ,  t h i s  should be  noted  on t h e  "Stack Sampler Inspec t ion  Report  ." 

3.6 S t r i k e  t h e  cone s e c t i o n  of  t h e  f i l t e r  ho lder  s e v e r a l  times w i t h  t h e  
h a n d l e  of t h e  sc rewdr ive r  t o  d i s lodge  any material t h a t  might be  c l ing -  
i n g  t o  t h e  i n s i d e  of  t h e  cone. 

3.7 Using t h e  sc rewdr ive r ,  l oosen  t h e  t h r e e  C'' b o l t s  and c a r e f u l l y  lower 
t h e  bottom s e c t i o n  of t h e  f i l t e r  ho lde r .  

3.8 If t h e  f i l t e r  shows ev idence  of s i g n i f i c a n t  accumula t ion .of  material 
( i . e . ,  estimated a t  g r e a t e r  than one g r a c ) ,  rerr,ove the ? l e a t e d  f i l t e r  
and p l a c e  i t  i n  a plastic sample  bag. Care aus: 5e  taken to  a s s u r e  
t h a t  a minimum amount of material f a l l s  from o r  is  blown of f  of t h e  
f i l t e r  w h i l e  being removed and placed i n  the bag. 

3.9 I f  a f i l t e r  change i s  necessa ry ,  i n s e r t  a new numbered and veighed 
p l e a t e d  f i l t e r  i n  t h e  f i l t e r  ho lder .  With t h e  t h r e e  k" b o l t s ,  secure 
t h e  f i l t e r  ho lde r  t i g h t l y  t o  t h e  cone us ing  p l i e r s  and sc rewdr ive r .  
I f  no  change i s  made, check t h a t  t he  f i l t e r  nunber i s  c o r r e c t  b e f o r e  
c l o s i n g  t h e  f i l t e r  ho lde r .  

3.10 Recheck t h e  sampling rate of t h e  s t a c k  sampling assembly. Adjus t  t o  
t h e  p r e s c r i b e d  r a t e  i f  necessa ry .  Remove t h e  ro tameter  and reconnect  
t h e  vacuum l i n e  t o  t h e  sampler .  I f  t h e  prescr ibed  r a t e  could no t  b e  
o b t a i n e d ,  n o t e  t h i s  on t h e  "Stack Sampler Inspec t ion  Report" s h e e t .  

3.11 Go t o  t h e  n e x t  d u s t  c o l l e c t o r  and cont inue  in spec t ion  by r epea t ing  
steps 3.3 through 3.11 u n t i l  a l l  d u s t  collectors i n  t h e  p l a n t  are 
i n s p e c t e d  . 

3.12 I f  any  f i l t e r s  were changed- or i f  t h e r e  i s  any de f i c i ency  i n  sampler  
o r  d u s t  c o l l e c t o r  o p e r a t i o n  adv i se  t h e  P lan t  Supervisor  of t he  f a c t s  
b e f o r e  l e a v i n g  t h e  p l a n t  and make sugges t ions  f o r  c o r r e c t i n g  any 
d e f i c i e n c i e s .  

3.13 A f t e r  r e t u r n i n g  t o  t h e  IHdR Decontamination Room, f i l l  o u t  an A n a l y t i c a l  
Data Shee t  (NLO-US-736)  w i t h  a l l  requi red  informat ion  f o r  t h e  a n a l y s i s  
o f  t h e  f i l t e r s  removed from t h e  s t a c k  samplers. Under "Sample Descr ip t ion"  
w r i t e  t h e  d a t e  t h e  f i l t e r  was put  i n t o  the  sanp le r  and t h e  d a t e  i t  was 
t a k e n  f o r  a n a l y s i s .  Request  a n a l y s i s  f o r  pe rcen t  uranium and t o t a l  
p a r t i c u l a t e  weight. Take t h e  A n a l y t i c a l  Data Sheet and a l l  f i l t e rs  t o  
t h e  'Bioassay Lab. 

I 
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1 . 4  ( 3 )  

4 . 0  RECORDKEEP iXC 

rC.1 During t h e  a c t u a l  i n s p e c t i o n  of t h e  s t a c k s  a rough copy of t h e  S tack  
Sampler I n s p e c t i o n  Report  i s  c a r r i e d  i n  a pocket  because i t  i s  d i f f i c u l t  
t o  climb l a d d e r s  w i th  a c l i p b o a r d  i n  your hands.  T h i s  copy is prepared  
b e f o r e  t h e  i n s p e c t i o n  by copying  t h e  o l d  f i l t e r  i d e n t i f i c a t i o n  number 
and t h e  p r e s c r i b e d  sampling r a t e  from t h e  previous  I n s p e c t i o n  Repor t .  
(Note t h a t  any new f i l t e r  i d e n t i f i c a t i o n  numbers on t h e  p rev ious  I n s p e c t i o n  
Report  are copied  as o l d  f i l t e r  i d e n t i f i c a t i o n  numbers on t h e  rough copy.) 

4.2 During t h e  i n s p e c t i o n  t h e  actual  r a t e  i n  t h e  L/m column is f i l l e d  f o r  
each  sampler .  The flow measuremmt is t h e  rate of sampling i n  L l m  as 
determined  i n  s t e p  3.5. The D.P. r ead ing  minimum and maximum are t h e  
h i g h  and lw r ead ings  on t h e  D.P. c h a r t .  

4.3 A f t e r  t h e  i n s p e c t i o n  i s  comple te ,  two c o p i e s  of t h e  rough copy are made. 
The o r i g i n a l  copy is mai led  t o  t h e  P l a n t  Superv isor  of t h e  P l a n t  in -  
s p e c t e d .  (For P l a n t  9 i n s p e c t i o n s ,  t h r e e  c o p i e s  must be made, w i t h  one 
sent  t o  t h e  P l a n t  5 Superv i so r  and one  t o  t h e  P l a n t  6 Superv i so r . )  
The carbon copy is f i l e d  i n  t h e  S tack  Log book. 

4 . 4  Each f i l t e r  change must be r eco rded  a l s o  i n  t h e  Dust C o l l e c t o r  Log 
S o c i .  The f i l t e r  n m b e r  of t h e  new f i l t e r  and the  d a t e  i t  was pu t  
i n t o  s e r v i c e  i s  logged on t h e  l i n e  below t h e  o ld  f i l t e r  number. The 
d a t e  t h e  o l d  f i l t e r  was t aken  o u t  of s e r v i c e  is  logged i n  t h e  l i n e  s tar t -  
i n s  v i t h  t h e  o l d  f i l t e r  number. The a n a l y t i c a l  d a t a  and c a l c u l a t i o n s  
of :ne lass a re  logged  when t h e  X n a l y t i c a i  3 a t a  Sheet i s  r e t u r n e d  f rdz  
t h e  Bioassay Lab. I f  t h e  f i l t e r  is n o t  analyzed t h e  reason  f o r  changing 
i t  w i l l  b$ logged i n  t h e  s p a c e s  u s u a l l y  used f o r  a n a l y t i c a l  d a t a .  

4.5 On t h e  l a s t  working day of each  month the  S tack  Dischargz Report  w i l l  be 
submi t t ed  t o  t h e  Head of t h e  IHSX Department. 

5 . 0  QUALITY COSTROL 

5 . 1  During t h e  las t  week of each  month a Senior  I n d u s t r i a l  Hyg ien i s t  w i l l  
compare t h e  S tack  Discharge  Repor t ,  t h e  Dust C o l l e c t o r  Log book and 
t h e  S tack  Log book t o  de t e rmine  t h a t  a l l  e n t r i e s  have been p r o p e r l y  
each  month. 
d i s c u s s e d  wi th  t h e  I n s p e c t o r  and c o r r e c t e d  i f  p o s s i b l e .  
Department Head w i l l  b e  c o n s u l t e d  i f  t h i s  cannot  be done. 

Any d i f f e r e n c e s  between l o g  books and r e p o r t  w i l l  be  
The IHdR 

Approved by: 

);tl L'! rC4-4 
tl. W. Boback, Chief 
IHhR Department 
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WINDOW: 1.5 to 2 mg/cm2 mica 
WINOOW DIAMETER: 175'' 
MOUNTING: Aluminum holder. handle and window 
protector. 
DIMENSIONS 2%:' wide. 11" long 1 0 5 0  dia Handte 
WEIGHT: 12 or. 

4 



METER 

2 

LUDLUM MEASUREMENTS, INC. 
501 Oak Street Sweetwater. Texas 79556 Telephone (915) 235-5494 
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GENERAL OESCRlPtlON 

A new tr8nsistorizad r0gulat.d high voltage m r k r  this a twly outatanding rate meter. Any G. M. probe 
offwed by Ludlum will work on thi8 unit u well 8s many of the scintillaton since an adjustable high voltage 
b pr0vid.d. Standby battwy featun makes thir unit 'found the clock" monitor that b hady to be uaod - 

8 mbh W m  M W .  

LINEARITY: Within plus or mtnw 59bLIl scale. typically 
plus or minus 2% lull rub. 

BATTERY DEPENDENCE: LIII than 2% ulibntion. 

EXTERNAL CONNECTIONS Sak Output: Up to 5 
vom. -0 WlW. 

RECOROER OUTPUT: Set at 100 mv. (Intmal adiust- 
m t  for M y  rOlUQ. Up to 1.5 Vol t& Will dftw 2 mr W.) 

DETECTOR INWf: *la 'V. 

ALARM: Alum point-adjustrbcr ow tho nwtw scab 
kom 1nO ruk to lull ruh; rkrJ 
kont plrwC; udiblo Jam 2#)0 M ton on 8mkU hc 
devondont of volumo control attlng. 

ENVIRONMENTAL. Instrument to operate over a tom- 
poraturo range of minus 20 d.gr# F lo ptus 140 degrees 
F with lma than plus 01 minus 10% FS change in mvter 
rr.dind and Iom than plus or mlmn 20* FS ch.ng. in 
alarm point. 

CALIBRATING: Individual calJbr%locl comrol for ..Ch 
rmgo: o u h  calibration control shall bo a c a u i b k  for 
rdiU8tm0nt without fbmoyal of instmmont coyor. 

lACKQROUND ADJUST: CuWd allows fhod 
rion oi mu -10. 

WEIQHT: 4 w n 4 a  with Mttry. 

NOW. DIFFERENT VARIATION3 OI Tm MOOEL 177 ARE AVAILABLE UPON W E S T .  

LUDLUM MEASUREMENTS, INC. 
SO1 Oak Street 0 Sweatwater. Texas 79556 Telephone (915) 235-5494 
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QIIALITY ASSURANCE PLAN NUMBER PROD-OG-5 1B 

TITLE DUST COLLECTOR SYSTEMS I N  PRODUCTION PUNTS 
QKiGzi 

51 I. Scope 

This plan covers the operation and maintenance of dust  collectors i n  

the Production Division. 

b 

11. Reference Documents 

A .  Manufacturing Standards 

1. 

2 .  

3. SOP 5 4 - 7 0 1  - Dust Collectors - P l a n t  5 

4 .  SOP 9-C-701 - Dust Collectors - Plant 9 

SOP 2-C-701 - Refinery Dust Collector Sy.stems 

SOP 4-C-701 - g u s t  Collection Systems - P : i r , t  3 

B. Preventive Maintenance Program and Maintenance Standards. I 

..2 

C .  Health and Safety Manual - Section 16 

D. Job Order Procedure by Mechanical Department 

4 E. DO€ Manual Chapter 0524 "Standards  f o r  Radia t ion  Protection" 

F. Industrial Hygiene and Radiation 3.5 - "Stack Sample Inspection 

P roc ed u re I' 

I G. QAA PROD-OG-5 - Dust Collector Systems 
'I 

H. Specifications for Procurement of Dust Collector Bags I 

I 
A-21 



PROD-OG- 5 
Page 2 

111. What Are T h e  Problems? 

1 
I 

Q 
Y .  

P 

c: 

A dust col lector  f a i l u r e  can resu l t  i n  an insul t  t o  the environment. 

Radioactive and/or toxic material i s  collected and i f  a significant 

fa i lure  i n  a col lector  occurs, th i s  material may escape from the 

collector t o  the external envirtmment. This insult may be confined 

to  the imnediate area i n  the event of a small leak or a large area may 

be affected i f  a large leak or major malfunction was involved. Pre- 

vention of f a i l u r e  is important as radioactive material can enter the 

inmediate area occupied by personnel and ingestion might  cause health 

problems. 

I V .  Special QA Act iv i t ies  Required 

The responsible supervisor i n  each p l a n t  will  ascertain t h a t  the  

operating procedures are followed every day on every dus t  collector i n  

operation. 

a l a n n  systems are i n  operating condition. 

of the preventive maintenance program on d u s t  collectors to  make certain 

t h a t  each u n i t  has been cleared f o r  operation (NLO-ENG-2234). 

The responsible supervisor w i l l  ascertain that  a l l  collector 

He wi l l  a l s o  check a l l  reports 

The responsible supervisor w i l l  also inform the plant superintendent of 

unresolved problems and recomnend procedure changes such as frequency of 

maintenance, e tc .  t o  assure satisfactory operations. 

Overchecks on operations are  performed and reported monthly by Health and 

Safety Division (Document F) t o  ascertain stack losses. Copies of the 

sampling reports (NLO-H&S-2239, 2240, 2241, 2242) are reviewed by Pro- 

duction Supervision. Monitoring s ta t ions around si ' te also determine i f  

I I 1 4 5 8 5  A-22 
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air or water has exceeded specified limits of radioactivity. Readings 

are reported. 

The possible failures which may result in an insult to the environment 

and the actions necessary to minimize their occurrence are listed as 

follows: 
- 

Poss i bl e Fa i 1 ure 

Rupture o f  Bag 

Action to Minimize Possibility o f  Failure 

Frequent scheduled inspections by operating 

personnel. 

bags according to established specifications. 

Maintenance procedures designed to assure 

proper installation and. cperations of bags, 

blow ring carriages, and other critical 

components. PM procedures to assure 

replacement before life of bag has been 

exceeded. 

Selection and purchase of the 

Bag Coming Loose Good design of  clamps, bands, holders, or 

other fasteners. Development o f  maintenance 

procedures designed to assure their proper 

installation. PM procedures to assure 

rep1 acenent before deterioration. 

Leak in Connecting Duct 

Work, Fans, Blowers, etc. 

PM procedures to anticipate and prevent 

such failures. 

Failure of Instrument 

Monitors and Control 1 ers 

Instrurient PM procedures t o  anticipate 

and prevent fai 1 ures. 

I I i a t 5 8 b  A-23 
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V .  Assignment of Responsibi 1 i t y  

Chemical operators a r e  responsible f o r  performing checks and operations 

according to Standard Operating Procedures. 

The Production Supervisor assigned to  each area which contains d u s t  

collectors i s  responsible f o r  ascertaining that each one i s  operating 

sat isfactor i ly .  

- 

The Plant Superintendent, General Supervisor and Area Supervisor are 

responsible fo r  sat isfactory operation o f  dust collectors i n  their  

areas. 

needs of Production 

i s  responsible for 

VI. Records 

per sonne 

nplement 

The  Area Maintenance Supervisor i s  responsible f a r  res5cndi.g t o  the 

in p r o v i d i n g  equipment maintenance and 

ng the Preventive Maintenance Program. 

1. The Preventive Maintenance Program provides check l i s t s  and mon th ly  

printouts (Report 308-03) of the inspection record on each collector. 

These data are obtained from the form (NLO-ERG-2234) by Maintenance 

personnel. 

2. Several f o n s  are used by Production to  request Maintenance to  

repair collectors and associated controls. 

forms are i n  D or Paragraph I 1  above. 

Instruction for these 

a) Minor Work Request (NLO-ENG-2532) 

b) Job  Order Request (NLO-ENG- 183- 1) 

c )  t e t t e r  of Just i f icat ion (MLO-1226) 

I I 1 4 5 8 1  -4 A-24 
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3. The Heal th  and Safety D i v i s i o n  maintains a l o g  on dust  co l l ec to r  

sampling (NLO-US-1536). 

4. The Health and Safety D iv i s ion  - Bio-Assay Laboratory prepares a 

data sheet (NLO-HLS-736) which i s  used t o  sumnarize and prepare 

the annual r e p o r t  on Environmental Monitoring. 

NLCO-Special Report). 

(Issued as an 

5. Records are kept  o f  the Health and Safety D iv i s ion  Stack Sampler 

Reports (NLO-HLS-2239, 2240, 2241, 2242). 
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QUALITY ASSURANCE PLAN NUMBER PROD-OG-8 

TITLE Dust Collector Bags 

ISSUED BY Production Division 

ISSUED ON December 12, 1983 

I .  

11. 

111. 

I V .  

V .  

1B 
Q.A. Level 

Scope 

This plan describes the procedure for specifying, procuring, and 
inspecting dust collector bags to assure they meet NLO requirements. 

Reference Documents 

1. Dust Collector Bag Specifications 

2. QAALPROD-OG-8, "Dust Collector Bags" 

3. QAA-PROD-OG-5, "Dust Collector Systems" 

4. QAP-PROD-OG-5, "Dust Collector Systems in Production Plants" 

What Are The Problems? 

The primary concern i s  to insure that dust collector bags minimize the 
hazards to the health of our employees and to the environment by 
preventing the loss of radioactive and/or toxic particulates to the 
atmosphere. Of course, of great concern is the loss of valuable 
material to the atmosphere. 

Special QA Activities Required 

The dust collectors ventilating the various operations must be equipped 
with bags which prevent escape o f  radioactive or toxic particulates to 
the atmosphere. The bag must be of the correct design, length, and 
diameter. They must also be constructed of a material which will with- 
stand those rigorous conditions which may occur in a particular collector 
such as high temperature or acid exposure. 

Assignment of Responsi bi 1 i ty 

The Production Division will specify in accordance with the manufacturer's 
specifications. Project Engineering wi 1 1  formal'i ze the specifications 

f I l Y 5 t 1 2  * A-29 
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and prepare the necessary drawings. The Health and Safety Division 
will review and approve all specifications. The Procurement Division 
will purchase dust collector bags according to specifications. The 
Technical Division Final Inspection Department will inspect the bags 
according to specifications. The Stores Department will maintain the 
specified dust collector bags. T_he Mechanical Department will install 
the bags in accordance with the manufacturer's specifications. 

VI. Records 

1. Stores cards with specific bag information. 

2. Incoming Materials Disposition Report. 

3. Master lists of dust collector bags. 
Yaintenance offices in t h e  5rczkiTt ion p l a n t s .  

T h e s e  are maintained in the 

Di st ri buti on : 

W .  J .  Adams 
E .  W .  Bailey - DOE-OR0 
G. R. Blank 
M. W .  Eoback 
A.  J. Burns 
0. L. Dunaway 
W .  C. Hill 
R. W .  Lippincott 
E. M. Nutter 

j 0 ,  A .  Tippenhauer (Record Copy) 
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110. INC. 
SUPERVISOR'S REPORT OF MINOR EVENT 

I This tcpod is - -! Completed and submrfled lot &cry unusu~l  happening wheh drd occur or whrch mrght 

2 lo be complefed and submrttrd d u n q  the shrR on which fhc event took p c c  
3. An rmmedMle frkphonr all shJ4 be nude to the aflectcd &noon and fhe Health d Olery &rxion l a n y  

c l e a n w .  of removal of cvrdence or other chances prevent a complete inmrigahon of fhe rnrnor cvenr. 

hJVe OCCUrWd and C l U S c d  J probkm. 

WHEN - Date of Event 6/5/84 Time: 5:30 D.m. Shift 2nd 

WHERE - Building or Area: p1 a n t  9 Section: Mach i n i na Floor: 1 s t  

Specific location io Building or Area: North end - Machinina 

Specific Equipment, Machinery, Tools, Etc.. involved: R a D i  d Bore 

Ptrsonnel Involved. (Llst adddional gersonnel on reverse side) 

NAME 8ADCf TITLE DIVISION DEPARIYENT 

-094 j nao ts  . .  
HOW - Describe Fully the Events Leading up l o  the Event: The 0De r a  tor was drillino P . O .  H 

H e h a d j u s t  c hucked a n i n g o t  UD -start od to dr i l l  i t  T h e  i ngo t  b P i n a  out 

A-32 
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bnk, H h # c ,  wh8t bw The end of the ingot was not square. 

R~cOMMENOATIONS TO PREVENT A RECURRENCE The inspector should check a1 1 inqots f o r  squareness 

a f t e r  croppi  nq and sampl i nq . 
~~01TIONAL INFORMATION: 

Has Similar Event been Observed fiwiously: 

If Yes - When: Unknown - mat was Done 10 Correct: The opera tors were to1 d 

Yes - The chuck spun on an i nqot 

t o  double check and be sure the  chuck was t i q h t .  

~ ~~ 

Could Personnel Have Been Injured: 

If yes - Describe HOW: Bums 

Yes 

~ ~~ 

Was Building or Area Evacuated: NO Was Evacuation Alarm Sounded. No 

At What Time: By Whom. 

A t  'Nhat Time was  Building Re-entered: Who Authorized' 

REMARKS: 

ADDITIONAL INfORMATION. DIAGRAMS. ETC. 

I no. I DlSlRlEUllON Of COPIES 1 

1- 
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NLO, Ins. 
A I U B S I O I A L I V  O C  N L  I N O U I T R I C I .  U C .  

CINCINNATI, OHIO 45239 
December 19, 1984 

).I 

1 

,*- SUBJECT SURVEY AROUND P T m T  9 

TO R. B. Weidner 

* 
t FROM S. L. Hinnefeld 

(Irct REFERENCE 
c 

On December 14,  1984, a visual and contamination survey was performed 
i n  t h e  v i c i n i t y  of t h e  d u s t  c o l l e c t o r  on t h e  south s i d e  of Plant 9. 
Alice Schneider, Roger G r a n t ,  Kevin Tschaenn, and I p a r t i c i p a t e d  i n  
the survey. An alpha s c i n t i l l a t i o n  survey meter and a side-window 
G-M meter were used for in s i t u  measurements, and smears were taken 
t o  measure removable contamination. The r e s u l t s  are s h o w n  on :;?e 
accompanying sketches and d a t a  s h e e t s .  T h e  skezctes,  l abe led  “ h i 3 5  
platform, ” show the  l o c a t i o n s  of measurements made on the t op  l e v e l  
of t h e  d u s t  c o l l e c t o r .  Measurements from a l l  other  platforms are 
sham on t h e  sketch l abe led  “dus t  c o l l e c t c r  area.“  The rocf 3 n l  

3r;:r.t ;eve1 si lr-3eys kave t!-.eir own sketches. 

T/is;lsl examination revealcd accumulations of r e t ,  =lack r e s i z u s  ir. 
t h e  r c o f  drsinace t r ench ,  s i m i l a r  T ~ S L Z X P  ir: ::-.e ?;:ked z r p a  uzcer :!-.e 
2;s: coi;ec=or, b lack  23s: de2osit5 on t t e  tc-; of ::.e dust collec:=r 
(see “hi3h -,latforrr\” ske tchcs )  , and s t a n d i n c  water i n  t h e  rocf t r a i n a a e  
trench. These r a r e r l a l s  .*ere s a - ~ . ~ l e a  as shz;:. kelzw. 

. .  

1. 3cof residne - sknples 488 6 483 
2 .  Roof water - sm?le 486 
3. @ked area residue - sample 405  
4. Lust frcm top of d u s t  c o l l e c t c r  - samples 3173, 3132, 3166, 

azd 3?6?. 

These samples were analyzed €or uranium c0nter.t.  73e r e s u l t s  were: 

Sample Type Sample No. Resul t  

2 ~ 0 f  res idue 
Roof residue 
Roof water 
Dyked a rea  residue 
Eust from top of c c l l e c t c r  

;a3 17.2% ‘J 
-139 30.1% 3 

62.6% U 485 
- -  7 1  73 55.8% i’ 
3133 49.8% U 
3166 16.7% I) 
216‘ 53.6% il 

486 21.23 aq U/L 

4 A-34 



Sun-ey around ?lant 3 
A. 9.  Weidner 
Decenber 19, 1O.a.1 

?age 2 

NOTE: During the sumey ,  Rich Blank told Roger Grant  and me t h a t  
t h e  residue in the dyked area was t h e  result of a f ire  that 
had occurred in t h e  Hi-Vac system. 

sLH/ws 

cc: D. A. Fleming 
R. B. Grant 

A.  Schne ide t  

, ., I , Y. 
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SUBJECT 

TO 

FROM 

NbO, Inc .  
A S U S I 1 0 1 4 I V  O C  N L  I N O U S T I I C I .  I N C .  

, CINCINNATI, OHIO 45229 

Januar] 11, 1095 

ANALYSIS OF PLANT 9 URINALYSIS, I N  V I V O  COUNTIN 

R. B. Weidner 

S. L. Hinntfeid 

, AND A R SAMTLING DATA 

REFERENCE 
c 

Recent events  have prompted me t o  exaiiine t h e  r e s u l t s  of BZ air sam?les 
col lec ted  from P l a n t  9 from 9/11/84 t o  12/10/84 and resul ts  of u r i n a l y -  
ses c o l l e c t e d  from P l a n t  9 employees c u r i n g  t h a t  p e r i o d ,  and t o  compare 
than  t o  t h e  resul ts  obta ined  from t h e  sane per iod  a y e a r  earlier. I n  
n e i t h e r  case were t h e  1984 r e s u l t s  s i s n i f i c a n t l y  d i f f e r e n t  (as measured 
by a Student ' s  t - tes t )  from t h e  1983 r e s u l t s .  
a x  sample r e s u l t s  w a s  s l i g h t l y  lower for t h e  1984 period than for t h e  
1983 per iod.  The mean for 1984 u r i n a l y s i s  r e s u l t s  was s l i q h t l y  h i q h e r  
-,Ias for 'the 1383 z e s u l t s ,  = u t  as  xas s z a t e 2  b e f c r e ,  t h e s e  d r f f e r e n c e s  
xere  not s t a t i s t i c a l l y  sign2ficap.t .  The aean  u r i n a l y s i s  r e s u l t s  from 
5cz.h :?bars aze w i t h i n  t h e  ranee of val.Les octained fcr uriexpose8 
ind iv idua ls  (0-8 ug/L) as found i n  Fre-employment san~lcs. 

The geometr ic  mean of 

L .- 

In  addi t ion ,  t h e  r e s u l t s  of Ln vivo cocnts  performe6 on P l a n t  9 chemical  
r k=--a:crs - P' and machine tocl opera tors  i n  f;ecember, 1984, ver t  compared t o  
- *  -..e prevrous counts cf :f.cse ir.k:-:i<uals. The nean of zke Zecenber, 
1934 counts  was n e t  s i ~ . : f i = a c z l y  d i f f e r r n t  frcr?. tka: of :rcv:cus 
=c'L?.=s. 

The a i r  sampling d a t a  were a s s m e 2  t o  be l o g - n o m l l y  d i s t r i b u t e d .  
The report from which t h e  d a t a  iiere taker, included 9Z saq les  only  LTC! 

was run on 12/3/84. The l a s t  ?:ant 9 s a i i l i n g  a a t e  on t h a t  r e ? o r t  w a s  
11/19/84. I have not  been & l e  t o  access  t h e  d c t a  b a s e  t o  s e e  i f  
addi t iona l  samples were taken 5eTdeen 11/13/a4 and 12/10/84. For i982, 
a l l  82 samples c o l l e c t e d  i n  Plant 9 jetween 9/11/83 arid l2/10/83 were 
included i n  t h e  analysis. The 2aza a r e  com?ared i n  T a b l e  1. 

A- 46 I 
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Acalys is  of ?la-% 3 Yrina lys i s ,  Iri ‘JLvc Co-nt;zc, and 
A i r  Samcl-ng 3aca 
R .  B. Weidner 
January 11 , 1985 

Paqe 2 

T a b l e  1 

S u m r y  of BZ Air Sampling Resul t s  From S e p t .  11 - Dec. 10, 
1983 & 1984 

* 1983 - 1904 - 
Number of samples 15 4 0  

Geometric mean concentrat ion 103 dpm/m3 8 3  dpn/m’ 

Geometric s tandcrd devia t icn  2.83 3.45 

Mean of n a t u r a l  logs of 
concent ra t ions  

Standard devia t ion  cf s a t u r a l  
logs of con:entrations 

4.638 4.419 

1.039 1.238 

A t - t e s t  fo r  s t a t i s t i c a l  s i g n i f i c a n c e  w a s  Ferfc-ned usinq the means and 
standard Zevizs;ms of :he n z t c r a l  l o g s  of c o n c e n t r a t i c a s .  ’?.e r e s c l t  
was a t value of c . 6 3 0 ,  w?.ic:. is T ~ C Z  s r c n i f i c a a t  a t  the 90% conf idence  
l e v e l .  Theref2,re, :he a i r  sL22ii2q r e s . J i t s  fr::m t n e  Seziod cf  the  
d u s t  r e l e a s e  a r e  no? s i g n i f i c a n t l y  d i f f e r e n t  from the resolzs f o r  :he 
sane Feriod a year e z r l i e r .  

Ur ina lys i s  

Urinary uranium l e v e l s  i n  samgles c o l l e c t e d  from P l a n t  9 chemical 
operazors  from ?/12/84  t o  11,‘35/84 were ccnpared t o  t h o s e  c o l l e c t e e  
from t h e  k a m e  q:ou,= Curing :?.e sdI;;e fates a :~ecr  e a z l i e r .  ?.E Cata  
were plotted on both log and l i n e a r  p r o b a b i l i t y  paper i n  an a t t e m p t  
t o  dotennine the  d i s t r i b u t i o n  of the d a t a .  A iog-normal d i s t r i b u t l c n  
appears  t o  represent  the d a t a  b e t t e r  th?. a n o m 1  one, b u t  means, 
standard d e v i a t i o n s , - a n d  t s t a t i s t i c s  were c a l c u l a t e d  for both 
d i s t r i b u t i o n s .  30 xa==er w?.ic?. &istriS*:ticc is useC, t h e r e  IS no  
s i g n i f i c a n t  d i f fe rence  between t h e  1?83 and 1984 data. 
t!!e means fros bots years  z e  wi th in  t k e  ra?ce of v a l u e s  focnd i n  
unex-msed indiv idua ls  ( 2  - 2 ‘&/‘Li , a s  neasured i n  ;re-employnent 
samples. 

What‘s more, 

The data  a r e  s u m z i z e d  i n  Tables 2a am3 2b. 

I I 1 4 b 1 0  A-47 



W.alysis of P l a n t  9 U r i n a l y s i s ,  Ir. 'Jivc Ccunting, and 
A i r  Sampling Data 
R. B. Weidner 
January 11, 1985 

Page 3 

T a b l e  2a 

Log -Normal Di s t r i S u  ti on 
* 

1984 - 198 3 - 
Number of samples 32 24 

Geometric mean concentration 5.0 W L  5.8  ug/L 

Geometric s t anda rd  d e v i a t i o n  1.9 2.1 

Mean of n a t u r a l  logs of c o n c e n t r a t i o n s  1.611 1.751 

Standard d e v i a t i o n  of n a t u r a l  1 9 s  of 0.6585 0.7262 
concen t r a t ions  

t = Q . 7 5 3 ,  whit!: is z c t  s :=~ . i f i ca i t  a t  t h e  90% conf idence  l e v e l  

Table 2b 

:;cr.s: 31s '-z ,:ut 103 

Nu&er of samples' 

yean concen t r a t ion  

Standard d e v i a t i o n  

1064 - 983 

36 28 

- 

5 . 4  6.1 

4 . 3  4.9 

t = 0.608,  which i s  not s i g n i f i c a n t  a t  t h e  90% conf idence  l e v e l .  

4 
I 

! + 

I 
*The result from four, samples i n  each year was 3 LS/L. The n a t u r a l  

log of 0 i s  indeterminate ,  so 'chese samples were excluded from the 
log-normal a n a l y s i s  (Table 2a) .  Therefore ,  t h e r e  w e r e  more sarples 
i n  t h e  nornal  t i s t r i b u t i o n  a n a l y s i s  t han  In t h e  log-nornal. 

I 
, 

I 

+ 
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Analysis of Plant 9 Urinalysis, In Vivo Counting, and 
Air Sampling Data 
R. B. Weidner 
January 11, 198 5 

Page 4 

fn Vivo Countinq 

Thirty-six Plant 9 chemical operators and machine tool operators 
underwent in.vivo counting in the mobile In Vivo Radiation Monitoring 
Laboratory (IVRML) during December, 1984. Wenty-one of them had 
previously been counted during routine I V W  visits. 
1984 results for these 21 individuals were compared to their w s t  
recent previous counts. 
6/14/83 to 8/27/84. The data were plotted on both linear and log 
probability paper in an attempt to determine its distribution. Neither 
distribation was obviously superior to the other, so analyses were per- 
formed for both distributions. 

The December, 

The dates of the previous counts ranged f r o m  

No matter which distribution is used, 
no significant difference between the  1984 and previous 
?:?e da:a are swmazzze8  below. 

Table 3a 

Log-Normal Distribution 

1384 - Pr ev : ou s 

- d  '3 17 

mean lung burden 11.3% .v.2;3.+ 11.79 AWLB** 

stanlard deviation 2 . 4 2  I .99 

yean  of r,at-:ral lggs of l i m g  
burdens 

StanZar:! de-irlatio?. of natcral 
l o p  of lung burdens 

2.426 

0.8821 

2 - 4 6 2  

0.6044 

t = 0.135, which is n o t  si~nificant at the 90% confidence level. 

'3esulrs t h a t  were 0% MTLB v e r e  exclude& Secanse the catural log of 0 
is indeterminate. 

+*M?LB = Maximum Permissible Lung Burden. 
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Analysis of P l a n t  9 U r i n a l y s i s ,  i n  Vivo Counting, and 
Air Sampling Data 
R .  8 .  Wcidncr 
January 11, 1985 

Page 5 

Number of samples 

- 
Table. 3b 

N o m 1  Dis t r ibu t ion  

1904 Previous - 
21 21 

11.88 MpLB* Mean lung burden 1 3 . 4 8  MPLB' 

Standard d e v i a t i o n  4 . 6 4  10.6 

t - 0.512, which is n o t  s i q n i f i c a n t  at t h e  90% conf idence  l e v e l .  

*WLB - .?laximum P e n i s s i b l e  Lung Burien. .  

r l  -i -..e r e l e a s e  from t h e  P1ar.t 9 5:s: ==11c:=:r :?ad r e s u l t e d  i n  
s i g n i f i c a n t  ex?cs.xe t o  s l a n t  5 em;loyees, =-&ere s2l.0~18 ?.a-:e Seen a 
sraz isz ica l l ; :  s;cnif;ca?.t ~ n c z s i s s  12 z z e s s  -.Ezsures of r n t e r n a l  e x p -  
sure. A t  t h e  ve,? l e a s t ,  t h e r e  should have been a c o n s i s t e n t  sattern 
of elevated measurezents 2uring ='ne s e r i - 2  cf the  r e l e a s e .  Since 
t n e r e  was nc s,;c;7 p a t t e r n ,  :z 1s :earcr.alle t o  c o n c l u d e  z 3 a t  =?.e dust 
r e l e a s e  did n o t  r e s u l t  i n  a s i g n i f i c a n t  exposure t o  ? l a n t  9 employees. 

sLH/ws 

cc: 9. W .  BoSack 
i. C.  Dolan 

A .  A. Schneider 
/. El. Yart in  - CRC 
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0: 11/35 11:x 

TO R. b. midner 

fm S. L. Hinnafrld 

on ~ a n u u y  3, I conductod a cantmina t ion  survey on t h o  pad aaot of 
P l a t  8 and the pad oast of Plant  2/3. 
W 8 8  t o  detorminr gmatal CMt.lain.tiOlt lOVel8 t0 which tho l O V e l s  
found around the  merjrt durt col lec tor  a t  P l a n t  9 on December 14 
could be canparod. 
able alpha contamination, md puking d i r e c t  mearuromentr with an 
Ebe+lhe  PRM-6 rc in t i l l a t ion  alpha 8 W e y  meter (rerial I) 553,  
ca l ibra ted  12/26/84) and a tudlrrm m d e l  3 C-M !ser ia l  Y 18158, 
ca l ibra ted  12/3 /84)  with side-window probe. 

The purpose of t h i 8  Survey 

The rutvey conr i r ted  of tbking smears for remoV- 

The locat ions a t  which meas3rementr were takcc a t t  &own on the  
attached sketcher. The survey r e s u l t s  are on Table 1. All G-M 
readings were taken a t  contact w i t h  the window oper.. 

Table 2 c q a r e s  these r e su l t3  t o  those obtbined a t  ground level 
around t h s  Plant 9 dust  co l l ec to r  on December 1 4 .  The G-W meter 
readings aLt t ! a  Plant 9 pa& are sigr.ifi;ant:y higher  (p  * . 0 0 5 )  thu. 
tho80 taken a t  t h e  Plant 8 pad. The higher resu l t s  from 6ane4rr taker. 
a t  t h e  Plant 9 pad are a t a t i s t i c a l l y  $iGnifi;ant a t  tho 90% conff- 
dencs leve l  when compared to the  pooled r e i u l t r  from both tho P l ~ t  8 
and Refinery pads, but is not sr;nifLcaat wher, compared t o  the resultn 
frm the Plant 8 pad only. 

Since there  i s  no record of s imi la r  surveys being conducted bofore 
the recent dust re lease,  it i s  irnporrible t o  detennifio whether the  
highor contamination Levels around Plant 9 are  a r e su l t  of the  r o c a t  
release. However, it is plaur ib le  t o  argue t ha t  tsmovable c o n t r h a -  
t ion  would have t o  3e r e l a t ive ly  recently deposited, o r  it would have 
been rrmovod by ra in,  wind, e t c .  Thsrciore, the higher love1 o f  
removable contamination, couplod with to ta l  contminat ion lrvcls (a8 
areamured w i * A  an alpha survey meter) *.at w h i h  not s ign i f i can t ly  
lowor, a t o  cer ta in ly  no hiqhcr than a t  ?lant 8 md tho  Refinery, 
might be indicat ive of a recent deposit ion in the  v i c i n i t y  of the 
P l a n t  9 dust co l lec tor .  This would be consistent with the generally- 
held opinion that the d u s t  that was released w a s  depomited relatively 
clono t o  the stack. 

&Z 4 c * L 7  +' 
s. L. Hinnefdld 
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T I T L U  

SOP - DUST COLLECTORS 

I) 

(NOS*  Nos1 

9-C-701 

9-C-701 
Prod. 9 June 4 ,  1965 C. W .  Baer 10-20-80 

MSCRIPTION OF EQUIPMENT AND OPERATION 

Four large d u s t  collectors, supplemented by numerous blowers, three Hoffman 
vacuum Cleaners, and three "small" electronic precipitators, are utilized t o  
ventilate Plant 9 equipment and enclosures. 
areas served by them are listed below: 

The four d u s t  collectors and the 

Capacity 
Collector No. h Yame Type (CFU) Equiprent Served 

G9N1-1039 - American B1 ow Ring 19,160 NPR Remelt - Furnaces and 
Air F i  1 t e r  Enclosures 

~ g E 2 4 0 0  - American Air Filter 3lanket 3 2 ,  X O  Vzch i n i ng 
F i  1 t e r  

G42A100 - Wheel abrator Shaker 12,400 ISlE Renel t Furnaces and 
Enclosures 

642615 - Turner Haws Blow Ring 21,400 Reduction Area Enclosures 

Collectors captbre f&es and dust contminated w i t h  2articul a t e  u r z ? i m  z o ~ s o ~ n a s  
and metal, f i l t e r  the d u s t  from the a i r  stream, and exhaust the fuces t o  the 
atnrosphere. The d u s t  sett les i n  a hopper from which i t  may be drumed a t  a local 
d r u m i n g  station o r  air conveyed t o  a Hoffman vacuum cleaner for druming. 

Ehir i 3GrrMENTAL CCX: 3ERATICNS 

I t  is the intenticn of the National Lead Company o f  Ohio t o  achieve and maintain 
those levels of a i r  and water quality which will protect health and prcmote weifare 
and safety. The responsibility for limiting the release of pollutants t o  tolerable 
quantities rests w i t h  al l  personnel, both management and operators. 

INDUSTRIAL SAFETY 

1. Wear full face airl ine respirator when going i n t o  dust collectors except f a r  
AAF S9E2400, i n  which a dust-type respirator w i l l  be sufficient. 

2. Use dust-type respirators when there is any contact w i t h  d u s t ,  as when opening 
t h e  doors o f  the drumming station. 

Lcad no mre  t k a n  1000 ;!IS of zaterial per dr;m or the q1i;antity d i c t a t e d  5y 
nxlear  safety considerations. 
Use mly or,e size container per lot .  

3 .  
00 n o t  stack dryms more than  three h i g h .  

I I l t l b 1 9  
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4. 

5. 

6. 

7. 

8. 

9 .  

Clean up spi l ls  of materfal imnediately w i t h  vacuum equipnent. 

Turn o f f  exhausters only when served - equipment i s  not operating. 

Turn o f f  exhausters before entering access door. 

Wear a dust-type respirator when handling Rollmatic blankets. 
i r r i ta t ion from glass particles, take a shower as soon as practical 
p u t  on clean work clothes. 

To prevent skin 
and then 

Before entering f i i  ter  housing enclosure, secure a r ad ia t ion  work permit. 

Any unusual occurrence which could have resulted i n  a significant intake of 
radioactive matzrials by inhalation, ingestion, or absorption will be imed ia t e ly  
reported t o  a supervisor. The involved emplojees, rage or salery, w i l l  re;srt t o  
the Medical Department a t  the end o f  the shif t  t o  suomit a urine sample and a g a i n  
report a t  the s ta r t  of their next shif t  t o  submi t  another urine sample. The 
supervisor Will inf9t-m the Fire and  Safety Inspector of the unusual occurrence 
before t h e  2qa cf :?e s h i f z  &ring  k n i c h  it r~;;?r;%. 

OPERATiONS 

Section 1 - S h a k e r  and 31cw Ring Type Dust Collectsrs 

Section 2 - Electromatic Air Filter G9E2400 

2 R O C E D U X  

SECTION 1: :FAKE3 9.NC BLOW R I N G  TYPE DUST C O L L E C T O R S  

1. S t a r t i n g  and Coerating 

1.01 Replace the recorder chart a t  8:OO A. M. every operation day. 

1.02 Date removed chart and  deliver t o  superviscr d a i l y .  

2.03 T u r n  on power to  recorder. 

1.04 Set recorder-controller t o  main ta in  differential pressure. 

The bag cleaning operation shouid n o r r a l l y  be , x i t h i n  a 1" d i f f e t e n t : a l  
pressure range for the American Air f i l t e r  and the Turner-Haws collectors. 
The des;'red range is between the low p o i n t  o f  3" a n d  the h i g h  p o i n t  o f  4 " ;  
however, this may be adjusted by p l a n t  supervision when new bags are 
installed or older bags Secome blinded. 

5iiaiyar c"d?t icns  ho ld  for t h e  Xheelabratgr  colicctor, except t h a t  :be 
desired operating range i s  1" t o  3" .  

1 l 1 4 b 2 0  



1.05 Set Turner-Haws blow r ing  drive and blower on AUTO. 
Fi 1 t e r  reverse blower on AUTO. 

1.06 Star t  main exhauster motor. 

1.07 Star t  associated Hoffmarc vacuum system. If  collector f a i l s ,  exhaust 

Set American Air 

- 

vacuum cleaner t o  atmosphere. 
blast  gates a r e  changed. 

Inform HbS Extension 695 each time 

1.08 Check different ia l  pressure once per sh i f t .  

- NOTE: Wheelabrator has four indicators for  four separate chambers. 
0,ie of the chambers will be cleaning a t  a l l  times. 

1.09 Notify supervisor i f  pressures are  out-of-specification. 

1.10 Check mercury manometer readings for vacuum cleaners daily.  

Vacuum C i e a x  Gpera t i ng Level 

G-42- 512 6" - 9" 
G- 9N 1 - 1339 
(no instrument) Unspecified 

1.11 I f  Hoffman pressure is out-of-specification, notify area supervisor. 

1.12 Check collectors daily f o r  broken bags o r  any other obvious malfunctions. 
prepare the necessary check1 i s t s  fo r  these inspections. 

1.13 Perform fu l l  check on Turner-Haws weekly. Complete report NLO-PRO-1241 
f o r  General Supervisor. 

1.14 Inspect Hoffmans for bag fai lures  on Friday afternoons. 

1.15 Check and shakedown Wheelabrator bags before inventory. 

1.16 Adjus t  Wheelabrator bags monthly a t  inventory t o  decrease slack and re:mve 
cuff i ng. 

1.17 Notify H&S Division (Extension 691) when bags are chancjed. 

2. Emptyinq Oust Collector 

2.01 Check collector dust ;evels every four hours ( ike l ab ra to r  every two 
hours) ,  Nuclear Safety l imits  for material of given enrichment must 
be observed. 

2.02 gisiharge dust  t o  color csded, identified druns. 

4 A- 58 



Exception: Turner-Haws. M i  t h  Hoffman 642-512 operating, open a i r  
swept valves under Turner-Haws d u s t  b i n s  one a t  a time. 
Close valves when b i n s  a r e  empty. 

2.03 Weigh dus t  and complete ident i f icat ion.  

Emptying Hoffman Vacuum C1 eaners 

3.01 Check d u s t  levels every four hours (G-42A-100 every two hours), b u t  
note: 

3. 
- 

Nuclear safety l imi t s  for  material o f  given enrichment 
must be observed. 

3.02 Before emptying,check container fo r  available space. 

3.02 S h u t  o f f  izpeller.  

3.04 Open feed valve(s). 

3.05 Replace drums as necessary. 

3.06 Operate deoridgers and/or vibrators. 

3.07 Shake bags l ight ly  just before completing 

3.08 n‘hen f low stops, close valve and  r e s t a r t  

3.09 Weigh dust a n d  cmplete  identification. 

4. Zesponding to Low Level Differential Pressure A 

4 .01  Press SILENCE button. 

4 .02  S h u t  down dust collector.  

drumming . 
blower . 

arm - 

4.03 Look fo r  collector door a j a r  or broken o r  burned bags. 

4.04 Notify supervisor of any malfunction. 

5 .  2esponding to  H i S h  Level Differential Pressure Alarm 

5.01 Press SILENCE b l i t t o n .  

5.02 Shut down blower and look f o r  broken o r  bad hoses. 

5.03 I f  none, t ry  t o  operate by manual control and then return t o  automatic. 

5.04 I f  unsuccessful, z h u t  down and  n o t i f y  supervisor. 

A- 59 
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6.  Releasing Jarmed Blow Ring (herican Air Fil ter)  

6.01 Press SILENCE b u t t o n .  c 

6.02 Turn reverse blower selector switch t o  OFF. 

6.03 Wait a few minutes and turn t o  manual. 

6.04 I f  unsuccessful on manual, turn t o  AUTO. 

6.05 If AUTO f a i l s ,  shut down and notify supervisor. 

7 .  Shutting Dcwr. Dust Collector 

7.01 Turn o f f  exhauster, blcxer, and blow ring drive-motors. 

7.02 Turn o f f  motors o f  assocjsted vdcJlrm cleaners. 
- - -  - ,.": ,rn sii reczr je rs .  

NOTE 1: The  Wheelabratcr and Turner-Haus dust collectors a r 2  n o t  'L: 
operation as o f  8-7-80. However, tnis pracecure snou ia  be .sed 
Nnefiever these ,nits are reactivated. 

SECTICN 2: E L E C T 2 C Y A T I C  A:?  r:L-E: S3E2-400 

1. Z t a r t j n g  and "jeratinp 

1.01 Close access doors and t i s h t e n  sa fe ty  locks. 

1.02 Set sump punp on AUTO. 

1.03 Check Rollomatic drive, operating i t  once per week manually. 

1.04 Make certain blast  gates i n  dbst hoods are open. 

1.05 S t a r t  blower motor. 

2. Checking Fi l ter  

2.01 (Supervisor o r  Area Supervisor) Check Rollomatic blanket's condition 

2.02 If media replacement i s  needed, call Mechanical Departxent. 

week1 y . 

t I 1 4 b 2 3  
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20-20-80 prv Pa- 6 Mia, lnvd SOP - 9-C-701 Mtx k 

7,l 

The above Standard Operating Procedure has been approved by the Plants Department 
Superintendent, General Superlntendent, H&S Div is ion,  the Production Technology, 
Nuclear Materials Control , and Qual i ty Control Departments. 

AUTHOR1 ZED BY : 

Asdip n t Ma n f i  e r 4 
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Page No. 1 g-C-7Cl Section No. 2 DablrMd 6- l r -6 j  lndei No. 

SSCTION 2 - EZECTROuXTIC A I 8  FTLTER GgE2-bCO 

1. S t a r t i n g  and Cpcrat lng  

1.1 Close a c c e s s  doors a n d  t i g h t e n  s a f e t y  locks. 

1.2 Turn on power p a c k s  and c check i n d i c s t i n g  l i g h t s .  

1.3 Turn on c o n t r o l  transforact and d i s c o n n e c t  s v i t c h e s  f o r  
Vircorine pump, v h i c h  must b e  on aanua l  position, 

1.4 S e t  i o l Z o v i n g  selector s w i t c h e s  on AUTO. 

s U P  ?u=P 
High v o l t a g e  
Main s w i t c h  
Rollo-Matic  d r i v e  

1 . 5  Make c e r t a i n  brast d a t e s  ii tust 'naoCs a r t  c ; e = : ,  

I I 1 4 b 2 5  A-62 
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PAGE - 
C'JRRENT R E V I S I O N  

DESCRIPTION AND AUTHORITY 

Section 1 ,  
Page 3 

Item 1.4 revised to give some l a t i t u d e  i n  set t ing d i f f e r e n t i a l  
pressure points per Change i n  SOP No. 293, i n i t i a t e d  by Ed. Schonegg. 
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Department of Energy 
Gak Ridge Operations 
PO. Box E 
Oak Ridge,Tennessee 37830 

Nd, fnc. 
ATIN: Mr. R. M. Spenceley - 
Post office Bmc 39358 
cincimati, a i 0  45239 

Gentlewn: 

AWEST Oe =A'S CERCLA REHIRTIK; 

The Carprehensive Envirortnental Response, Canpensation, ami Liability 
Act of 1980 (CERCLA, c d y  knmn as ''5uperfu-d') contains require- 
ments f o r  reporting certain releases of hazardous substances into the 
eMronnent d also notificaticn of the existence cf certain sites 
a t  ~ h i c l !  KRA-regulated hazardous wastes are cr have been stored, 
treated, or disposed of. 

A t  t h i s  time, CERCIA regulations have not been prormlgated and guide- 
lines concerning that is requited nuSt c ~ n e  from the Act itself (Enclo- 
sure 1). €PA is expected to provide an inteqretat ion i n  the Federal 
Register later t h i s  mth. 

Enclosure 2 describes requirements for notification of the existence 
of RCRA-regulated hazardous waste sites. This report should be de- 
livered to OR0 m later tkn May 15, 1981, in order t o  prwide OR0 
sufficient review tLM to met EPA's J m e  9, 1981, deadline. 

Enclosure 3 explains the reporting requirements for hazardous substance 
releases into thc -, which are now in et'fKt. It is worthy 
to  note the broad E R C U  definitions of 'h- substance," ('re 
lease," a d  "envirmmnt." A t  t h i s  t h e ,  reprting of hazardous sub- 
starre releases will be limited t o  accidental or episodic releases 
for  which renrelial action my be necessary. 

I I l t l b 2 - l  
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APR 1 3  881 W. R. M .  Spnceley -2- 

If there are any questions concerning these CERCLA reporticg -re- 
m t s ,  please contact Chris B i r d ,  E n v i m n t a l  Protection B a n c h ,  
sdbx= M d s i m  (ext. 64847). 

- Sincerely, 

-331 : JCE 

~ l o s u r e s  : 
As stated 

M. R. Theisen, Mrectar 
weapons DlvLsim 

cc: 
V. J. D ' M c o ,  SE-30 
Allen Moseley, CC-LO 

+ 

I 
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COMPREHENSIVE ESVIROl\iMENTAL RESPONSE, COM€"ESSATIO;Y, 
AYD LUBXLXTY ACT OF i n 0  

(Enacted by Publlc Law 96.510, Dsembcr 11, 1980, 94 Stat. 2763 
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3 u b c h a p k r  A-Tu on Petroleum 

,c= 
c- 
CIJ 

13. 
A-76 



1 

I 



EHVI RC N M E.91 

I 

c 

2-2041 h0U.k.Q THE IUREAU OF NAnONAL ACFAIRS. INC. WASHINGTON. 0 C 20017 

A- 79 

I 



Sabrirle C-Post-(nomre Tax and Trust Fund 

A - 7 9  
24 



z 

b 

a- 
-6=- 
LJ 



1 

f 

4 

I -+ :I 1-81 



'I 

# 

a 

Section 103(c): Notification of Sites 
Containing RCiU-Regulated H3wrdws 'dastcs 

c 

This section requires that by June 9 ,  1981, notification nust be given 
to  EPA concerning the exist- of any b n  s i t e s  a t  \which RCRA-rep 
lated hazardous wastes are o r  have been stcred, treated. or disposed 
of .  DOE'S psiticn is that the Au activities exemption provided by 
RCRA also applies to CEUA. 
concerning sites containing RCRA-regulated hazardaus wastes is re- 

There€ore, at this  tire, only infonraticn 

C p S C . e d .  

In d e r  t o  fulfill the Section 103(c)  requirement, I am asking that 
v a ~  omvide ORD with a report, no later t h n  Yay 15, i%l, describirg 

are or have been scored, treated, or a i s ~ s x  c i .  2 . ~ 5  r2;ir: s.-.z--: 
be Sased cn best available i n f o m t i o n ,  specifying (bhere knawnl the 
types a d  amrxrnts of "ni.-regulated hazardms wastes t h c  ;-? z r  k i v e  
S e z  s t c t d ,  t reated,  or  tispsed cf a t  the s i t s .  
is &ether or not tkere arc  any laxxJn or  s u s c e c ~ e  relszses 3 5  :'?,esz 
~ z t 2 ~ i a l s  i n t o  the enviramnt,  m e  dace *kn such a reiesse has 
~ L T S ' L  ;awkn or suspeccsd. 

= . s - 3 -  ,,..cs cf 2~ ficilities -&re RCR4-re.rllatd !-a=*- Lastes . .  

+Jsc :; re d e s c r i z  

r .  

If Lnfomtion pertaining t o  a particular s i t e  is not avaliabie co 
the extent required, it  s W d  be so scated. 
regdated a d  AEA-exeq~ cr classified m s t e s  are or kwe been - stored, 
creatd .  CT disposed of a r e  t o  be incll.ded i n  the r q c r t .  
RCRA-regulated wastes, an estirate ot q u c t i t y  a d  p r i l , z n c  ; L  :re t z c 3 1  
waste hardled a t  the site shculd be inclded. 

Siies a;  ~ n i z h  b c h  3Zd- 

r:r these 

For the purpose of this  report, a "site" w u l d  'ce a speciiic l a d f i l l ,  
bur',al ground, Lagoon, treatment facility, etc .  

?he Sect ion 103(c) reports are to be delivered to G O  C .  no i j t e r  than 
b y  15, 1981. 
tion Branch should be notified substantially before t h i s  adce. 

If any dcliys dre a n t i c i p c d ,  :k.e ::.~-r~rer.czl k c x -  

4 
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Sec:im 103(aI: Nctifiwtim cf Releases cE 
bzardous Substances Into The Errvltonner,t 

The CERCIA definitions of 'hazardcus substances" a i d  "rt.it.a.;es" a rc  
extrmly broad. A t  t h i s  tire, CI3Cl-A ~ U Z J ~ ~ C U S  sub5tar:ces icclude 
substances d e s i p t e d  by Sections 307\a)  a d  31:(b)(?)tAl o f  the Clean 
tlacct Act, tuzardous wastes regilated t~. Ria, and b=T;'u~us a i r  p l l u -  
tants l is ted h e r  Seccfon 112 or' the Clean A i r  Act. h c  deciniticn 
m y  be exprded t o  i n c l d e  e i the r  subs taxes  Ercm Scc t im 7 of TSCA, 
or addit imf  substances designated 3 s  k ta rdcus  by EPA. 

A CERCTA ''r21ase" generally means any escapirg cf a hazardous sub- 
stance i n t o  the environent ,  inclcding a i r ,  Land (surface 3rd subsur- 
face) ,  surface water, a d  g m d  water contamimtions. 
tions provided for "federally pernritted" releases which i n c l d e  
releases of substances which are regulated ( a d  in  ccrrgliance) with 
other Legislation, including tke Clean Water Act, the Clean Air Act, 
RCRA, a d  the Atanic Energy A c t  (;\EA). 
t s  .<A. releas2s ZFFars  t o  tc mch mre limit& than the 
granted d e r  KG,  a d  p r t a i n s  miy :J S~YTCP, s p ~ i a :  mc iea r ,  d.-d 
by-prods: ra ter ia ls  (not t o  311 AEA ac t iv i t i e s ! .  
cEFCL~, relscjs r.pxrtir;g f o r a :  i s  m e l e d  af:-.r t h e  exis t i r ig  C ! t l m  
W ~ t e r  Ac r .  Sectlck 311 regulations, with reportable q u n c i t i e s  (FQi ,- 

i.r; = ; 2 z - c - 2  T L ' :  z .  - . - :  -- - - - ?  \ ' A ? :  - . - pr,L-*SL;T.;. - -  

A reportable c p n t i t y  is based cn the reiease i n  a L+ rcur  ;t?r;.c. 
?herefore, the sane f c m t  wil: fcllzi In regards to  r e p x t i r g  rcie3ces 
a t  a E'E Eaclli~y ( i . e . ,  pcrsm c 2 ~ x t l : - . g  a r e l z a s e  r e F r t s  i t  t o  tbe 
facili:)i L-.vFrcmntal Cx:rdlratar,  L+L L:-. :xr re?;r:s 1: :: :?.e (;C 
W r c r m e n c a l  Fmteccicn Branch, w.2 i n  tun  re$rcs i t  LO the Satioxii  
Response Cz:zr!.  

lkere are e x e ~  

Haever.  the exeqtion granted 
e s q t i o n  

Currently, t h e  

z _ - - .  _ _  - - . ; _ - _ . 2 -  - I  .'?s?--Sr LZ-riT. 

Secause o i  ti.e turden t h t  a l i t e r a ;  r . t z ! T r e z i t ; z n  Q E  t n e  
'_03(a) reFr=r?s reqireTents w ~ ~ l d  place cn tmch t h e  rcg:J!acaj cc-i- 
rmnity a d  che regulators, E;?A a t  this ti= is requr lng  i m k i t e  
notification only for releases of hazardocs substances h i c h  are acci- 
dental  or episodic a d  f x  d-,icS, i d i z t s  g n v e m r , t  3ttert:m and 
response m y  be necessary. 
for routine, ant ic ip ted  releases which are  incidental t o  n o m 1  b s i -  
ness operations. I t  is expected that S A  cili wentua1:y r e v r e  a 
d t t e n  rutification of rcutine, mticipated releases, txlt t h i s  is 
not required a t  t h i s  t im.  

Notification is rloc requrcd a t  Cr,Ls time 
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H-3075 Cutaway illustration of Model B AMERjet showing operating principle and 
reverse-jet action. 
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PARTS LIST 

k -- .- _c -- 
.SPARE PARTS I - - _ _  - - -.-- 

'Recommended Spare h i ? s  to be Stocked: 

One (1)  complete set of filter bags (spec:fy materia1 i n d  

One (1)  D w g e  FIrxld?ae So. 5-C Clutch 
One (1) Bottom Limit Swtch =E4400 

b q  length, 
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'or Staplex Model TFIA. TFIA-2. TFlA-4 

Hiah Volume Air Samplers -. 
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mt D.p.rtmnt of Energy 

landurn 
1986 

nek ) 

XPOSURE I N  EXCESS OF QUARTERLY LIMITS AT THE FEED MATERIALS 
CENTER 

wber, Acting Director, Office of Nuclear Safety, EH-13, G-l03/GTN 

:e w i th  DOE Order 5484.1, Chapter 11, Section I.e(4), attached i s  
I n  o f  a rad iat ion exposure i n  excess o f  quarter ly l im.i ts which 
the Feed Materi a1 s Production Center, Fernald, Ohio, operated by 

z Mater ia ls Company o f  ai0 (UHCO). A Type C Invest igat ion i s  
-med by the contractor. 

A 

R.  L. E g l i  ) 
Assistant Manager 

and Environment 
f o r  Safety 

I .  

ryaer, DP-84 
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On January 10, 1986, the water-cooled lid was removed from remelt furnace 
number 5 in plant 5. 
underside was to be repaired by a welder. 
Technician arrived at the work site to monitor for a Work Permit, it 
appeared that the repair was to be made an the telatively-clean outside 
c:rrfact? of the ? i d .  A work limit of three hours was granted. 

A leak i n  the cooling water jacket on the lid 
When an Industrial Hygiene 

After the Technician left, two rlggers raised the lid on its edge SO a 
welder could work on the underside where a radioactive residue 
accumulates. The welder then unsuccessfully attempted the repair for 
about 45 minutes, stopping work near the end of his shift. On the next 
s h i f t ,  a new Work Permit was obtained and the lfd underside w a s  
monitored. 
minutes. Instead o f  continuing the repair, the lid was replaced. 

The permissible work time was determined to be only 2.25 

On the next regularly scheduled workday, the difference in monitoring 
results was investigated by the Health Physics Department. 
c o n c h s i o n  das reached that the welder received a 3ose o f  10.7 rem t o  the 
r i g h t  scalp and neck and a dose of 6.5 rem t o  the r i g h t  s i d e  of th? body 
; re f .  I ) .  
skin of the whole body. 
attached as E x h i b i t  2 (ref. 4). 

The 

I These doses exceea the DOE quarterly limit of 5 rems to the 
The method used to calculate the doses i s  

c 
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After the IH Techniciar. l e f t  tb* f u r m e  area, the r iggers continued t o  
r a i s e  one edge o f  the l i d  u n t i !  the underside was fac ing the enclosure 
doorway. I n  t h i s  pos i t ion,  the underside c o l l a r  extension o f  the l i d  
j a c k e t  could be reached by the welder- without enter ing the enclosure. 
some point  during the l i d  moving, a p i p e f i t t e r  disconnected the l i d  
coo 1 i n g water 1 i ne s . 

A t  

Standing a t  the entrance t o  the furnace enclosure, the welder attempted 
t o  r e p a l r  the \ I d  jacket.  The leak had occurred i n  a weld seam on the 
c o l l a r  and the seam was e a s l l y  accessfble t o  the welder. E x h l b i t  4 shows 
the general locat ion o f  the weld; however. when the work was done, the 
l i d  was arranged on I t s  edge f o r  easy access to  the weld. Af ter  30-45 
minutes o f  work, the welder concluded the seam crack could not be e a s i l y  
repa i red  a t  that  locatlorr because the crack kept advancing as a new n e l d  
was made. About 3:45 p.m. the welder l e f t  the work area and went t o  the 
f l r s t  floor to t e l l  the Mechanical Supervisor o f  the d f f f l c u l t y .  He then 
returned t o  the worksi te t o  pfck up his gear. 

The'decision t o  attempt the welding a t  the enclosure was based, i n  par t ,  
on the desire o f  the Mechanical Supervisor f o r  a prompt r e p a i r  and t o  
avoid the d i f f i c u l t  task o f  rep lac ing the l i d .  Replacement i s  d i f f i c u l t  
because o f  the s i r e  and weight (51-inch diameter and an estimated 600 
pounds) t i g h t  quarters i n  the furnace enclosure; the congested area jus t  
outs ide t h e  enclosure; and the long distance f r o m  the enclosure t o  the 
e levator .  

A t  about 4:45 p.m., the second s h i f t  Maintenance Supervisor ca l l ed  the 
second s h i f t  IH Technician and asked f o r  a new Work P e r m i t .  This i s  the 
supervisor's normal p r a c t i c e  when taking over a Work Permit job f r o m  the 
previous sh i f t .  The Technician arrlved a t  the furnace enclosure and the 
second s h i f t  welder described the work t o  be done on the l i d  underside. 
In monitoring, h i s  survey meter went o f f  scale and he returned t o  the 
iiealth 6 Safety Bu i l d ing  fsr  a second instrument. He then completed the 
monitor ing and advlsed the oupervlsor tha t  the recomnended work t lme 
would be only s e v e r a l  minutes. 

Because o f  the brltf t lme l l m l t ,  the Maintenance Supervlsor declded not 
t o  continue the welding r e p a i r  and t o  replace the l i d  wi th another l i d  
which had been stored on the b u i l d i n g  64 pad. He made arrangements f o r  
t h e  other l i d  t o  be brought f r o m  the pad t o  the p lant  5 furnace mom. 
a l s o  arranged for  the r i g g e r s  (who stayed over from the f i r s t  s h i f t )  t o  
move the defective l l d  from the number 5 remelt furnace to  the p lan t  5 
furnace room. 

. 
He 

A t  about 7:OO p.m., the Maintenance Supervisor ca l l ed  the IH lechnic lan 
t o  monitor the replacement l i d  which was on a skid i n  the p lant  5 furnace 

0 

i i l 4 b 8 2  
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A t  about 9:00 p.m., the second shi l ' t  :H Technician received a c a l l  t o  
mcjnitor the defect ive l i d  which hac! been t ransferred to  the plant 5 
furnace room. Based on information he received from a worker i n  the 
furnace room, the Technician bel ieved t h a t  a pressure t e s t  was t o  be made 
on the cool ing jacket. 
edge and th inks he completed a Work Permit f o r  the Maintenance 
Supervisor. However, a copy of t ha t  Uork Permit could not be located and 
the Maintenance Supervisor says he d i d  not request monitoring o r  a Work 
P e r m i t  f o r  the defect ive :id. 

The Technician monitored the upper surface and 

While c q l c t i n g  the monitoring on the de fec t i ve  l i d ,  the Technician was 
c a l l e d  t o  the Maintenance Supervisor's off4cc t o  complete the York P e r m i t  
for which he had monitored e a r l i e r  (approximately 4:45 p.m.) a t  the 
furnace enciosclrc. Although the Supervisor asked fo r  the permit t o  be 
comeleted, there was no work done under the permit  because the l i d  had 
a 1 ready been rep 1 aced. 

Uh i l e  the TecnnTcian was recording data on the permit, the Supervisor 
showed hirn tne f i r s t - s h i f t  permit which recomnended a l i m i t  o f  three 
h w t s ;  t h e y  briefly discussed the dif ference i n  recornended t imes  ( 3  
h o d r s  versus 2 .25  a i n d t ? s , .  A t  1O:od P.m., t h e  Tecnnician caliea h i s  
superaiisor, a t  home: and reported the d i f ference i n  monitoring resu l t s .  
An inves t i ga t i on  by the H e a l t h  Physics Department was begun m hnday, 
January ?3,  1986, which was the next regularly-scheduled work day a f t e r  
tno attempted l i d  repairs. 

On January 17, 1986, the Health Physics Department was convinced tna t  
areas o f  the w~lde-'; s k i n  received a beta rad ia t i on  dose which exceed 
the q u a r t e r l y  l i m i t  ;et by OOE Order 5480.1. The DOE-FMPC o f f i c e  was 
formdi i r  informed cf that x n c l u r i n n  by the UMCO Manager o f  Environment, 
Safety 8 Health, i n  a l e t t e r  dated January 20, 1986, ( r e f .  1). The 
i n v o l v e d  wclder and h i s  wgerv isor  were also informed. 

Personnel differences are evident i n  the e n t r i e s  on the Work Permit. One 
o f  the most important entr ies is the descr ip t ion of the job  t h a t  i s  
covered by the permit. I n  the f i r s t  three permits covering the l i d  work, 
the job descr ip t ion was t e r s e  and vague. In the i n i t i a l  permit, f o r  the 
work which led t o  the overexposure ,  the  j o b  descr ip t ion i s  "Patch furnace 
l i d . "  There i s  no indicat ion tha t  the work was t o  be done on the l i d  
underside where higher beta rad iat ion l eve l s  e x i s t .  The second permit, 
requested for the same j o b  by a d i f f e r e n t  Maintenance Supervisor, gave 
the job descr ip t ion as "Monitor f o r  entry." The same descript ion 
("Monitor for ent ry" )  was used on the permit t h a t  required monitoring of 
the replacement l i d  i n  the f i r s t  f l o o r  furnace room, p r i o r  t o  i t s  

. 

I I I b b 8 3  
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t r ? n s f e r  t c  the remel t  turnace 3 OII the ; X o n d  floor. 

?ersci ia l  2 i f f e ronccs  are a l so  ev ident  i n  the mdnner that  o the t  da ta  were 
recorded on the permi ts  prepared f o r  work on the d e f e c t i v e  l i d  o r  i t s  
replacement. While these d i f f e rences  may nave no consequences du r ing  
most operat ions,  they became important du r ing  t h i s  i n v e s t i g a t i o n .  
Several d i f f e r e n t  systems were used f o r  denot ing the hour when the 
General In format ion sec t i on  was completed: 

P e r m i t  1 13: 10 
Fermi t 2 4:30 p 
Permi t 3 9:35 
Permi t  4 6:25 

Tne Fermi t  1 t ime can be i n f e r r e d  t o  be 1:lO p.m. and the  Permi t  2 t ime 
i s  obv ious ly  meant t o  denote 4:30 p.m. 
whether a.m. ar p.m. was intended i n  P e r m i t s  2 and 4; o f  course, i t  can 
be deduced by l ea rn ing  what s h i f t  the w r i t e r s  were working on the dates 
noted on the permits.  

There Is no way t o  determine 

There i s  no w r i t t e n  procedure f o r  removing furnace l i d s ,  r e p l a c i n g  l i d s  
or  f o r  m k j n g  weld ing repa i r s .  
vdin:enance Yanda: : i s t j  the t ' t l e s  o f  224 Maintenance S t m d a r d s .  
3 b j e c t i v e  o f  the standards i s  " t o  prov ide w-ritter! information gu idance .  
d i r e c t i o n s ,  and s tandard iza t ion  o f  work techniques used a t  FMPC in  the 
maintenance o f  p l a n t  f a c i l i t i e s  and equipment." 
the M3intendnce Manual, "maintenance superv isery personnel are 
responsib le  t c  insure t h a t  s u f f i c i e n t  standards are developed, used and 
7ewised.. ." 

The July 26, 1985 issue of the 

According t o  page 7 - 1  of 

:HbR Procedure No. 1.8, dated October 6, 1982, prov ides i n s t r u c t i o n s  fo r  
the r a d i a t i o n  mon i to r ing  o f  enclosures f o r  complet ing r e l a t e d  sect ions o f  
the Uork Permit. The procedure was prepared when the i n d u s t r i a l  hygiene 
and h e a l t h  physics func t i ons  were bo th  w i t h i n  the I n d u s t r i a l  Hygiene & 
Rad ia t ion  Department. As a r e s u l t ,  the procedure conta ins  ins t ruc t ioe ;  
f o r  r a d i a t i o n  mon i to r ing  and f o r  t o x i c i t y  t es t i ng .  In 1985, t h i s  s i n g l e  
depar tmn t  was reorganized i n t o  two separate groups, the  I n d u s t r i a l  

. Hygiene Department and the Heal th  Physics Department and t h e r e  a r e  p lan5  
t o  prepare separate Work P e r m i t  procedures w i t h i n  each organ iza t ion .  
T h i s  procedure i s  c u r r e n t l y  being rev ised by I n d u s t r i a l  Hygiene, 
I n d u s t r i a l  Safety, and Hea l th  Physics. 
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I t  seems a basic premise t h a t  monitoring f o r  a Work Permit requ'rec, that  
the monitor have a c o r r e c t  opinion of the work covered by the permit. 
P r i o r  t o  the s t a r t  o f  the welding repair ,  there were several 
circumstances which could have led t o  tha t  co r rec t  opinion. 

(1) 
( 2 )  
( 3 )  

(4)  

The Maintenance Supervisor's verbal request f o r  a work permit. 
The job desc r ip t i on  on the Uork Permi t -  
Posi t ion o f  the furnace l i d  nben the I n d u s t r i a l  Hygiene 
Technician a r r i ved  a t  the enclosure. 
Convetsatton between the r i gge rs  and the I H  Tecnnician. 

Each o f  these important circumstances not only d i d  not convey the co r rec t  
op in ion but ac tua l l y  helped t o  re in fo rce  the i nco r rec t  opinion. 

I 1) The Maintenance Supervisor and the I H  Technician d i d  not speak 
d i r e c t l y  with each other. By radio, an intermediary relayed the 
message t o  the Technician t h a t  a Work Permit was needed a t  
remelt furnace 5. From t h i s  message, the Technician learned 
orlly the  general information tha t  work was t o  be done i n  the 
furnace enc 1 os u re. 

(2) Section A o f  the Work P e r m i t  contains three blank l i n e s  f o r  "Job 
Description," which i s  enough room f o r  20-30 handwritten words. 
This section i s  t o  be completed by the person uno i n i t i a t e s  the 
request for the Work P e r m i t .  I n  the permit f o r  the furnace l i d  
welding repai r ,  the j o b  desct ip t ioc i s  given as "Patch furnace 
l i d . "  A separate ent ry  f o r  "Equipment" i d e n t i f i e s  the locat ion 
as "S Remelt furnace." While these two e n t r i e s  are adequate t o  
i d a n t i f y  the i t e n  t c  be repaired, there i s  no d i f f e r e n t i a t i o n  
between the top surface and the underside of the l i d .  

The lack o f  d i f f e r e n t i a t i o n  i s  important because o f  tne n igher  
rad ia t i on  l e v e l s  f r o m  the undersurface. During the remelting o f  
uranium meta l ,  the beta emi t t ing daughters o f  uranium-238 act 3s 
impur i t ies  and r i s e  t o  the top o f  the molten metal. Some of 
t h i s  remelt residue becomes airborne i n  the closed furnace and 
collects on the underside o f  the water-cooled stainless s t e e l  
l i d .  Levels of beta rad iat ion from-residue on the underside 
usual ly exceed 1 rad per hour. .The thickness o f  s t e e l  i n  the 
l i d  provides an e f f e c t i v e  sh ie ld  so t h a t  leve ls  on the upper 
surface a re  low. When a l i d  surface i s  monitored i n  the remelt 
furnace enclosure, most o f  the beta dose r a t e  comes from set t led 
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i l l i s t  on the l i d  and the genera: backgrcund rad ia t i on  in the 
enclosure. 

Terse and succinct descr ip t ions are good if they are accurate. 
On January 11, 1986, a work Permit was conpieted for realignment 
o f  the replacement l i d  on the furnace. The job descr ip t ion i s  
”Repair L i d  Alinement ( s i c )  Cyl.” and the equipment i d e n t i f i e d  
i s  “I5 Remelt.” Although the wording i s  b r i e f ,  i t  c l e a r l y  
i d e n t i f i e s  the work l oca t i on  and the work t o  be done. 

( 3 )  When the IH Technician a r r i ved  a t  the furnace enclosure, the l i d  
was on the l i d  cleaner which i s  adjacent to the enclosure doors. 
An overhead l i n e  had been attached to  the l i d  by the r iggers and 
one edge had been ra i sed  s l i g h t l y .  This arrartgcment gave to tk 
It4 Technician the appearance t h a t  work was t o  be done OCI the l i d  
surface or along the edge i n  the area which had been raised. 
The Technician monitored the surface and the 1 i d  edge and 
calculated a time l i m i t  based on the monitor ing resul ts .  A f te r  
the Technician l e f t  the area, the r iggers continued r a i s i n g  the 
l i d  edge u n t i l  the undersurface was accessible for the welder. 
If the Technician had a r r i ved  a f t e r  the r a i s i n g  was completed, 
i t  would have been obvious t h a t  work was to  done on the 
underside. S e c z ~ s e  of other  ca i :s  f o r  h i s  s e r v i c e s ,  the 
Technician l e f t  soon a f t e r  h i s  monitor ing was completed and the 
permit: w a s  f i l l e d  out; he was not present whi le the r iggers 
continued r a i s i n g  the l i d  or when the welder began the repa i r  
work. 

( 4 )  The r iggers were present when the I H  Technician monitored the 
i i d  upper surface. 
the r iggers tha t  would have led him t o  conclude tha t  monitoring 
the upper surface was incorrect .  

?he Technician r e c a ? l s  nothing befng said by 

As p a r t  o f  the Work P e r m i t  procedure, the f i r s t  s h i f t  Maintenance 
Supervisor had cs l l ed  the F i r e  & Safety insoector becaQse a section.of 
the permit  covers an approval f o r  welding. The Inspector went to the 
Maintenance c f f i c e ,  picked up the permit form and proceeded to  the 
furncce enclosure. He inspected the work area, obtained 6 negative 
explosimeter reading and completed h i s  pa r t  o f  the permit j u s t  as the 
Technician arr ived. The Inspector and Technician spoke b r i e f l y  about the 
work; however, the Inspector could not re lay  information about work on 
the underside because he d i d  not know o f  t ha t  plan. 

1 I l U 8 b  
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The main reason given for attempting the l i d  r e p a i r  i n  the furnace 
enclosure was the desire t o  avoid the t i m e  and e f f o r t  involved i n  moving 
the l ids .  The Comntttee learned that  informal consideration had been 
given per iod ica l l y  t o  an overhead r a i l  and hois t  system for t h i s  task. 
However, the considerations never advanced t o  an actual project. 

During th i s  investigation, Production and Mechanical personnel expressed 
the opinion that  the l i d  cleaners do not function as intended. They are 
unused and the opinion was given that pertormance was no better when the 
devices were new. The f l o o r  opening i n  which the cleaner i s  housed adds 
t o  the d i f f i c u l t y  i n  working i n  the furnace enclosure as well  as causing 
increased rad iat ion exposure levels.  

I I I ~ ? b 8 1  
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(1)  Findings 

The procedure f o r  a Work Permit for the welding repa i r  was i n i t i a t e d  
and if c o r r e c t l y  implemented would have prevented the exposure i n  
excess of the present standard. 

'z Thr aectlnician wha monitored for  the f i r s t  Work Permit d i d  not have a 
C G W ~ C ~  opinion of the olanned welding repai r  and, therefore, d i d  not 
monitor the proper work area. 

There were oppor tun i t ies f o r  c o r r e c t  information to  be conveyed t o  
the Technician but  those oppor tun i t i es  were missed. 

. .. 
( 2  :I Probable Causes 

The Technician who monitored f o r  the f irst  Work P e r m i t  and the 
Maintenance Superv isor  who requested the f i r s t  permit d id  not speak 
w i t h  each other. The request f o r  a permit was relayed by an 
intermediary v ia  rad io  t o  the Technician and de ta i l s  o f  the work were 
l e t  ?a?: 3f t h e  3 e s s b g e .  

The j o b  descr ip t ion on the Work P e r m i t  was mbiguous - i t  could have 
meant r e p a i r  work was t o  be one on e i the r  l i d  surface ( top  or 
underside). 

Tne p o l i t i o n  of :he l i d  ir! the enclosure gave the impression that  
work w a s  t o  be dofie on the top surface and the Techniclan had 
received no contrary information. 

Workers a t  the furnace enclosure observed the monitoring o f  the l i d  
surface and d i d  not s p e c i f i c a l l y  inform the Technician that the 
underside was t o  be repaired. 

( 3 )  Judgment of Needs 

A method i s  needed t o  insure t h a t  persons monitoring f o r  Work Permit 
purposes have a correct  opinion o f  the work t o  be performed. 

A system i s  needed t o  lessen the d i f f i c u l t y  o f  moving l i d s  in to  and 
out  o f  the r e m e l t  furnace enclosures. 

A decision i s  needed regarding the usefulness and fu ture status of 
the l i d  cleaners. T h i s  decis ion should lead t o  e i t he r  renovation of 
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the cleaners if they a r e  needed or  eventual removal if the cleaners 
are i n e f f e c t i v e  and are not t o  be improved. 

Replacement of furnace lids i s  a major task because of the physical  
handling requfred and the p o t e n t i a l  for  beta exposure. 
procedure for t h i s  task i s  needed t o  ensure proper handling and t o  
he lp msure  t h a t  beta exposures are kept as low as reasonably 
ach i evable. 

A w r i t t e n  

- 
AL' 

H. O2 Christianscn. Chai- 

w. Lcj. 434aJc 
H. W .  Boback 
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I .  t e t t e r ,  L e  C. Bogar to  J.  A. Reafrnyder, 'Radiation Exposure I n  
Excess Of Quarterly Limits," dated January 20, 1986. 

2. Department of Energy Order 5484.1, nEnvitonmental Protection, Safety, 
And Hea 1 t h  Protect ion I n f  otmat i on Report I ng -Itegrrfmncrr t s  . * 

3. Department of Energy Order 5484.2, *Unusual Occurrence Reporting 
Systua. 

4. Letter, L. Scott Walker to H. I]. Chtistlanoen/S. L. Hinnefeld, 
'Remelt L l d  Incfdent Exposure Ca\culati~t,.-datcdStbruary 5, 1986. 
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Janua ry  20,  1986 

1. A. Reafsnyde r  
S i t e  Manager 
:!.s. Department of Energy 
P. 0.  Box 39158 
C t n c i n n a t i ,  Ohio 45239 

RADIATION EXPOSURE IN EXCESSOP-.QUARTERLY LIMITS 

Dear Hr. Rcafsnyder:  

The pu;pose o f  t h i s  l e t t e r  is t o  p r o v i d e  v r i c t e n  c o n f i r m t i o n  of my Janua ry  17 
v e r b a l  r e p o r t  t o  you of a r a d i a t i o n  e x p o s u r e  to  a n  employee's s k i n  i n  excess of 
che q u a r t e r l y  l i m i t  p r e s c r i b e d  i n  DOE Order  5480.1 ,  Chap te r  X I .  
a w e l d e r ,  was t h e  employee invo lved .  
~ x ? o s e d  i n  e x c e s s  of  t h e  l i m i t  were his back r i g h t  s ca lp  and neck,  vhfch received 
10.7 rem; and t h e  r i g h c  side of h i s  body, which r ece ived  6 . 5  rem. 

-1c 

Hr.1-I. 
The p o r t i o n s  of Hr.- s k i n  t h a t  were 

The e x p o s u r e  o c c u r r e d . c n  t h e  a f t e r n o o n  ( f i r s t  sh iC t )  of J anua ry  10 d u r i n g  main- 
t e n a n c e  vork on t h e  u n d e r s i d e  of a remelt f u r n a c e  l i d  t o  repair  a h o l e  i n  the 
water j a c k e t .  The f u r n a c e  l i d  had been t i l t e d  o n t o  its s i d e  i n  o r d e r  t o  make 
i t s  u n d e r s i d e  a c c e s s i b l e .  The we ld lng  was performed under a Radlacion Work Permit 
(RUP)  t h a t  ref lected r a d i o l o g i c a l  c o n d i t i c c s  c h a t  e x i s t e d  when t h e  unde r s ide  of 
t h e  f u r n a c e  vas o r i e n t e d  downward o n t o  t h e  f u r n a c e  j a c k e t .  T h i s  vas d i scove red  
when t h e  e x p o s u r e  r e a d i n g s  on the f i r s t  s h i f t  RUP were compared t o  a n  RWP vhlch 
was i s s u e d  €or the same j o b  on second s h i f t ,  and vh ich  r e f l e c t e d  t h e  r a d i o l o g i c a l  
c o n d i t i o n s  t h a t  e x i s t e d  when t h e  l i d  was t i l t e d  on i t s  s i d e .  

Nr. - p e r s o n n e l  dosimeter was read a t  about  8:OO AH on Janua ry  13, h i s  next 
schedu led  vork d a y .  I t  i n d i c a t e d  a s k i n  exposure  of 258 mrern. However, subse- 
quenc i n v e s t i g a t i o n  by t h e  Environmental  6 Nuclear S a f e t y  Sect$on r evea led  t h a t  
t h e  do8imeter's l o c a t i o n  ( l e f t  lapel) was p a r t i a l l y  s h i e l d e d  from t h e  r a d i a t i o n  
s o u r c e  ( i . e .  * t h e  unde r s ide  of the f u r n a c e  l i d )  by Ur .  - body. Hr. m 
e x p o s u r e  was c a l c u l a t e d  from dose  r a t e  measurements t h a t  were made on t h e  f u r n a c e  
I t d  i n  q u e s t i o n  d u r i n g  the week of J a n u a r y  13-17; €roo Hr. - d t r c r l p t i o n  of 
h i s . p o s i t i o n  when working on t h e  l i d ;  and from h i s  r e c o l l e c t i o n  of the  amount O f  
t i m e  that he spent i n  that  position. 

i t  l 4 b 9 1  
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J .  A .  Reafsnyder  -2- mCO:EH(HP):86-001 

TWO riggers and a p l p e f l t t e r  a l s o  worked In the  v l c l n f t y  of the  furnace l i d .  
Based on che l r  d e s c r l p t l o n s  of the  work they performed, t h e l r  personnel dosim- 
e t e r s  a r e  be l ieved  t o  a c c u r a t e l y  r ep resen t  the exposures  t h e y  received.  A l l  
t h r e e  doslmecers have been proceased and a11 read less than 200 mrem skin dose. 

I have d i r e c t e d  t h a t  an Unusual Occurreace Report be prepared by Health Physics;  
and , fn  add l t lon .  I have appointed a Type C l n v e s t l g a t f o n  panel for t h i s  
i nc iden t .  The p a n e l  is cornpored of: 

H. D. C h r i r t i r n r e n ,  Chairman - Un8ger. Environmental 6 Nuclear Safety 
M. W. Boback - Director S p e c i a l  P r o j e c t s  
P. D. Ball - General Superv isor ,  P l a n t  5 

The Unusual Occurrence Report  and the f ind ings  of t h e  i n v e s t i g a t i n g  panel will 
be prep8red and forvatdcd in accotd8ncc v i t h  the r e e m e n t s  of DOE Orders 
s a ~ i  and 5484.2. 

Since re ly .  

SLH/WS 

cc: /B. Bosvell 
W .  B r i t t o n  
H .  Chr f s t f ansen  
S. Hfnnefeld 

Cent ra l  F i l e 8  

Exhibit  1 Page 2 o f  2 
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L. Scot t  walker 

Mt February 5. 198€ 

we. W E L T  LIE INCIDENT EXPOSURE CAXLI IUT IONS 

W C O :  EH (HP) : 86 : 00 16 

18 : t i .  0. Chris t ianscn/S.  L. Hinnefeld 

The remelt  l i d  i n c i d e n t  exposure c a i c u l a t i o n s  were based on t h e  fol lowing 
measurements: 

T e s t  Equipment 

T e s t  TLO Badges 

E G G  B e t a - G m a  Dose 
Rate Meter 

ESSS E e t a - G m  Dose 
R a t s  M e t e r  

U ; r C  Beta-Ganrma Dose 
Rate Meter 

E t b t  B e t a - G m a  Oose 
Rate Meter 

EGbG Beta-Garrna Dose 
Rate neter 

EGSC Beta-Garmna Dose 
Rate Meter 

Location 

Bottom l i d  l i p  circumference 
p lane  

3" i n t e r i o r  to bottom l i d  l i p  
c i rcumference 

3" i n t e r i o r  t o  bottan l i d  l i p  
circumference w i t h  instrument 
covered w i t h  c l o t n i n g  

3" i n t e r i o r  to  bottom l i d  l i p  
ci rcumference i n s i d e  a welding 
hood 

3" i n t e r i o r  to bottom l i d  l i p  
c i rcumference in s ide  weldinq 
hood covtred with safety g l a s s e s  
s i d e s h i e l d  

Measured Value ( R e m s )  

Skin Whole Body 

13.0 0.130 

1 4 . 3  R e m f h r .  

. 8.6 Remmr. 

2.4 R e m h r .  

0.6  Rem/hr. 

Uncroppd Uranium Ingot 1 . 2 4 3  R e m h r .  

Uncropped Uranium Ingot through 0 . 8 5 5  Rem/hr. 
back of l e a t h e r  palm glove 

The dose was t hen  calculated assuming (as the welder t e s t i f i e d )  t h a t  75% 
of the one hour it took to complete t h e  job was spent  w e l d i n g .  Thus a s  
an example, the 8.6 rm/hr. exposure rate through clothing was mult ip l ied  
by 7Sa  y ie ld ina  a dose t o  t h e  r i q h t  s i d e  of 6.4s rans or (when rounded to  
one s i g n i f i c a n t  decimal) 6.5 rems of exposure t o  t h e  r i q h t  side. 

Exhibit  2 Page 1 of 2 
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H. D. Chris t lansen/S .  L. Hinnefeld 

, ,  , 

-2- 

supposedly,  a f a c t o r  ha& been c a l c u l a t e d  t o  t ake  i n t o  account t h e  b e t a  
3h ie ld ing  a f fo rded  by t h e  back o f  t h e  leather palm q love .  A f t e r  t he  l i d  
was removed to decontamlnation it w a s  l earned  t h a t  such a f a c t o r  d i d  not 
exist. 
a t  t h e  su r face  o f  an uncropped uranium ingot  ve r sus  the dose ra te  through 
t h e  back of a leather pa& glove at the ingot s u r f a c e .  This shielding f a c t o r  
(Es) was then appl ied  to t h e  extremity dose c a l c u l a t i o n :  

f s  x t x Dose rate - ext remi ty  dose  

The s h i e l d i n g  f a c t o r  w a s  then developed by measuring t h e  dose r a t e  

where f s  0.6888 t = 0,75 hr.  Dose Rate = 6rem/hr .  

0.689 x 0 . 7 5  hr. x 6 ramfir. = 3.1 rem 

The whole body dose was calculeted using the dose recorded by the test TLDs. 
me TfDs umra positionod at tha center of the-oit l i d  trMatimr fLld and 
raeained in the f i e l d  for one hour. The dose was calculated (assuming the 
torso of the body was at  the plane of the remelt l i d  rim entrance) by multi- 
plying the test TLD exposure (130 u e d 1  hr.) tiren * occupancy factor 
(75%)  or 98 mrun whole body exposure. 

L. S c o t t  Walker 

L S W  : veb 

APPROVED: 
/ 

Exhibit 2 P8gt 2 o f  2 
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M U T M  b Wcr* Onwon 

’ INFORMATION FORM 

m should be used to register a formal complalnt as well as to respond to acornplalnt It may also be used to n .e 
Istion. to report an observation, or to respond to elther 01 these. Please indicate the purpose by checking le 
riato block below. 

0 Suggestion 0 Observation 0 Response 

.- 

Addressee Shell respond wilhtn 15 drys lo !he orrgrnrlor 01 cOmC 
reporling action rahon or plenned 

fir. 



NLO, Inc. 

REFERENCE 

A s a f e t y  c o m r l a i n t  h a s  bccn  rccci-:ed c o n c c r n i n g  t h e  d i s c s n n e c t i n s  of 
the air supply w h i l c  an employee was u s i n g  & $ 4 r l l n c  rc.cyirator i n  
P l a n t  5 .  A recurrence of sucn an a c t i o n  could r e s u l t  i n  a serious 
injury to any p e r s o n n e l  workin? i n  c o n f i n e d  space, or ln t i g h t  quzrt?-r 
who are u s i n g  arr-su;plied b r e a t h i n g  c q u i r m e n t .  

cc:  D. E. C o n n e l l  - n. * ,  $ a .  L i p p i R c o t t  
D. A. Fleming - W. H. Mengel 

E. P .  Weicincr 





February 6, 1986 

DOE OCCUPATIONAL HEALTH OR SAFETY COUPUINT AT FMPC REGARDING THE DISCONNECTING 
OF AIRLINE RESPIRATOR HOSE WHILE I N  USE AT PLANT 5 

Your c tmpla in t  dated June 8, 1985, regarding the  above s b j e c t  was received I n  
th lr  offfce on llovarrbar 27, 1985. I t  was formally lnvet t lgated on December 18 
and 19, 1985, by a member of t he  OR0 E n v l r o m n t ,  Safety, and Health Dlvision. 
The DOE c m p l a l n t  fom submitted by you t o  the DOE S l t c  Manager's o f f i c e  was 
misplaced resu l t lng  i n  no ac t lon  on your c m p l a l n t  for  approxlmately f l v e  
months. The enclosed l e t t e r  t o  FMPC d e t a i l s  the  f indings o f  our invest lgat fon 
and the actlons tha t  have been and w i l l  be taken. 

I f  you dlsagree wi th  the Invest lgat lon resul ts,  you have the r i g h t  t o  appeal. 
The appeal process I s  deserlbed I n  the  enclosure. 

Your In te res t  and concern w i th  the  safety and heal th o f  employees a t  FMPC are 
appreciated. 
be resolvcd l o c a l l y  uslng the procedures and cxpert lse avallab!e a t  your 
f a c i  1 I t y  . 

Should safety o r  hea l th  concerns a r i se  agaln, hopefully, they can 

S I  ncerely , 

SE-334:Trivette D a v i d  B. Howard, Dlrectcr  
Env 1 roment Safety , and 

Health Div ls lon 

i n c l  osurcs: 
1. Appeal Process 
2. l t r .  Reafsnyder t c  Boswell u/Enc\osure 

cc w/ Encl osure: 

M. Bruce Boswell, YMC, Fernald 
R. L. Egll,  SE-30 
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I f  you wish t o  appeal the results o f  your c a p l a l n t  Investigation, you should 
s-lt a w r l t t e n  statement expressing your views to:  

Hr. R. L. €911, Asslstant h n r g e r  f o r  
Safety an& Envl r o n e n t  

U. S. Department o f  Energy 
Oak Rldge Operations, Roan 3025 
Federal 8ui l d l ng  

Fast Office E 
Oak Rldge, Tennessee 37831 

The E n v l r o m n t ,  b f e t y ,  and Health Mvlslon of the  Oak Ridge Operattons may 
also submlt a wr l t t en  pos l t ion statement t o  Mr. €911, w l th  a copy t o  you. Mr. 
€011, a t  h l s  d l tc re t lon ,  or a t  the request of  you or  the Envlrornnent, Safety, 
and Health Division, r a y  hold an Informal conference a t  whlch both partles nay 
orally present thelr posltlont. After conrlderrtlon o f  al l  vlcws,  Mr. Egll 
would detennlne the  d lspos i t lon  of the cmpla ln t .  You would be furnlshed a 
wr l t t en  copy o f  h i s  detemfnatlon. 



February 6, 1986 

Mr, M. Bruce 8oswel1, R e s l d c n t  
Yestinghouse Mater ia ls Company o f  Ohio 
Qost O f  f l c t  Box 398704 
C lnc lnna t l ,  @ti0 45239 

M a r  Mr. Ebswell: 
I 

DOE OCCUPATIONAL HEALTH OR SAFETY C W P U I N T  AT FWPC REGARDING THE DISCONNECTING 
OF AIRLINE RESPIRATOR HOSE WHILE IN USE AT PUNT 5 

A fo-1 Occupatlonal Health of Safety Cornplalnt (Forn EV-628) was received by 
ORO's Envlrorwnent, Safety, and Health M v l s l o n  on November 27, 1985. Enclosed 
i s  a sunmary o f  the Invest lgat lon.  

One v i o l a t i o n  was noted as a r e s u l t  o f  t h e  invest lgat lon regarding t h e  abovs 
subject .  
and issued requir ing t h a t  p r i o r  t o  using any a i r  supplled resp i ra to ry  
protect ion,  an employee at tach an informat ion tag t o  the f i t t l n g s  s t a t i n g  t h a t  
t h e  a i r  supplied resp i ra to r  i s  I n  use and i t  I s  not t o  b e  disconnectea. 
T r a i n i n g  has been given t o  t k 2  personnel t3 hang the a i r l i n e  r e s g i r a t o r  hose 
over walkways and paths used by motorized vehicles. However, a recomnendation 
i s  made t o  request a urinalysis, or any other necessary medical examlnation, as 
soon as possible from an employee rhen an incident o f  t h i s  na tu ie  occurs and 
when an employee has the  po ten t i a l  t o  be exposed t o  a hazardous chemical. 

This v l o l a t i o n  has been s a t i s f i e d  i n  tha t  a po l i cy  has been developed 

Please implement the reconmendation noted i n  the s u n a r y  and provide a repor t  o f  
your act lons t o  my o f f k e  w:thln t h f r t y  (3C) day: o f  the dcte  ?f ?his l e t t e r .  

You may wish t o  post the v i o l a t i o n  and reconmendation t o  jnfonn YOU; employees 
o f  act ions taken by you on your behal f , 

Cooperation extended by members o i  your S t a f ;  ; j  app;ec:;teG. 

S i  ncerely , 

SE- 334: T r i  vet  t e  
FKPC S i t e  Managel' 

Enclosures: 
1. Ltr. t o  Complainant w/sunmary 
2. DOE F o ~  EV-628 

c c  w/Enclosures: 
R. L. Eg l i  , SE-30 
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DOE OCCUPATIONAL HEALTH OR SAFETY CCHlPLAINT AT FMPC REGARDING THE DISCONMECTING 
OF AIRLINE RESPIRATOR HOSE WHILE IN USE AT RANT 5 

A. 

8. 

. c. 

Baslc Facts 

A fonnal complaint dated June 8, 1985, was recelved i n  the Environment, 
Safety, and Health Dlv is ion on November 27, 1985, regarding the dlscon- 
nect ing o f  an a l r l i n e  r e s p l r r t o r  hose whi le i n  use a t  Plant 5. 
canpla in t  was misplaced i n  the Feed I b t e r l a l s  Production Center (FMPC) S i t e  
Manager's of f ice.  The complaint was found on bvember 27, 1985, and the 
invest igat ion was i n i t i a t e d  by Margaret Wilson, DOE, o f  the FMPC S i t e  
Manager's off ice. Alan Tr lve t te  v j s l t e d  the s i t e  on Oecclllber 18 and 19, 
1985, t o  assist  i n  and complete the  lnvest lgat ion.  

Invest igat ion A c t i v i t i e s  

An on-si te fomal Invest igat ion was conducted Decaber 18 and 19, 1985, by 
Alan Id. Trivet te,  E n v l r o m n t ,  Safety, and Health Division. During the 
course o f  the investigation, discussions were held with Weldon Adam, 
Assistant Manager; Bob Weidner, Indus t r ia l  Hygiene and Safety Manager; Don 
Fleming, Indust r la l  Hygiene Supervisor; Bob L l  ppencott, F i r e  and Safety 
Supervisor; Dan Connell , Safety Engineer; Mike Townsend, Production Area 
Supervisor; Ron Pennix, Maintenance Supervisor; Ray Hansen, DOE; Margaret 
Yilson, DOE; Don Ray, DOE Attorney; Keith Partridge, Production Supervisor; 
Doug Jennings, At tor  
Representatives, and , Complainant. 

A walk-around of the area i n  Plant 5 where the  Incident occurred was 
conducted by Alan f r i v e t t e  and Don Fleming. 
t h a t  were knowledgeable of the incident were the two supervisors, Hike 
Townsend and Ron Pennlx. A descr ipt ion of  the incident that  occurred on 
Apr i l  1, 1985, was given by the two supervisors t o  the DOE representative 
and the Indust r ia l  Hygiene Supervisor. 

An invest igat ion was conducted shor t ly  a f t e r  the lncldent by a safety 
engineer. The Safety englneer was not avai lable during the DOE 
invest igat ion.  

The 

Milke Playford, Chion 

The only personnel avai lable 

Se r a t e  fact-finding interviews were held w i th  k i t h  Partridge and - qa 
Findings 

Inappropriate survei l lance of  the work area conditions and degree o f  
employee exposure o r  stress not being maintained resulted i n  the a i r l i n e  
resp i ra to r  hose being disconnected from the a i r  supply s ta t ion  by a 
supervisor while an employee was uslng the a l r l i n e  respirator i n  Plant 5. 
Th i s  caused a l a c k  of  breathing a i r  t o  the employee using the respirator mi 
the respi ra tor  was removed by the eap loyn  i n  a contaminated area. 
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Correct ive act ion has been taken by the Fernald management t o  prevent t h i s  
inc ldent  from reoccurrtng. A formal po l icy  w i l l  be wr i t t en  and issued I n  
t h e  new Safety and Health Manual under the 'Lockout and Tag' procedure, 
Section 8.3. In  the interim, a po l i cy  has been developed and c m u n i c a t e d  
t o  appropriate personnel i n  safety meetlngs requir ing t h a t  p r l o r  t o  uslng 
any a i r  supply respi ra tory  protectlon, an employee attaches an Information 
t a g  t o  the  f i t t i n g s  s ta t lng  'Do W o t  Disconnect - A i r  Supplied Resplrator I n  
Use.' 

The a i r l l n e  respl ra tor  hose was disconnected from the a l r  supply s ta t lon  t o  
a l low passage of  a f o r k l l f t .  Tralning has also been provided t o  approprlate 
personnel I n  safety meetings t o  hang the  a l r l l n e  resp l ra to r  hose over 
walkways and paths used by motorlred vehlcles. 

A rout lne quarter ly ur ine sample was col lected f o r  analysls from the 
cmpla lnant  ten days a f te r  the lncldent. A concentratlon o f  uranlun I n  the  
urlnc ray  be ln fonrat lve when an employee ray have an exposure t h a t  I s  
suspected t o  be hlgh. It Is good Indus t r l a l  hygiene pract lce t o  request a 
u r i na l ys i s  o r  any other medical examination as soon as possible when an 
Inc ident  o f  t h i s  nature occurs and when an employee has t h e  potent la l  t o  be 
exposed t o  a hazardous chemical. The ur ine sample submltted by the  
complainant on A p r i l  10, 1985, was below the action leve l  f o r  uraniun. 

0. Conclusions 

The a i r l i n e  r e s p i r a t o r  hose should not have been disconnected from the a i r  
supply s ta t ion  during i t s  use by an employee. The actions taken by the 
Fernald Management were appropriate t o  prevent reoccurrence o f  t h l s  type of  
incident. To w a i t  ten days for the submission of  a ur lne sample a f t e r  the 
employee's potent ia l  exposure I s  not good indus t r ia l  hygiene o r  health 
phy s i c s pr ac t i ce . 

E. Recomnendatlon 

Request a ur ina lys is  o r  any other necessary m d i c a l  examination as soon as 
possible from an employee when an incident of t h l s  nature occurs and when an 
employee has the potent la l  t o  be exposed t o  a hazardous chemical. 

F. V io la t ion  

29 CFR 1910.134 (b) (8) : Appropriate survei 11 ance of  work area condit ions 
and degree of employee exposure o r  stress was not malntrlned during the use 
of an a i r l i n e  respirator by an employee during work on a conveyor b e l t  below 
the  f l o o r  i n  Plant 5. 

I I I 4 1 0 4  
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i i i l l i a n  3 .  Travis 
2.S D . 0 . E  
0.n.;. fiid3e Oper s t ions  
O f f i c e ,  k.0 Box C. 
C K c  A i d t e ,  Tennessee 37930 

h e p l y  TO: 

S e c u r i t y  po l i ce  s t  Fast b10 mst Fhys icn l ly  cneck t h e  1.3 badges 
of a l l  e.-.ployees e n t e r i n g  N.L.0 They o u s t  take t h e  badge i n  
hand and cceparc  it t o  t h e  pe r son  e n t e r i n g ,  acco rd ing  t o  a r e z e n t  
D.0.k. order. Since  s e c u r i t y  p o l i c e  a r e  ordered t o  e a t  i n  post  
#lo, wben ass igned  + ,ha t  p o s t ,  w e  f e e l ,  t h a t  it is a n  u c s a n i t a r y  
and unhygenic e a t i n 4  l c c a t i o n ,  as t h e r e  are no f a c i l i t i e s  t o  wash 
hanCs a f t e r  hand l ing  t*e Sadges. The s e c u r i t y  po l i ce  e i t h e r  have 
t o  q u i t  e a t i n g ,  cr e a t  ' w i t h  ccn tap ina ted  hands,  or n o t  e a t  a t  
all . 
I t  is a known f z c t  t h a t  tb.e badges a r e  n c t  c l e a n ,  and maybe 
c c n t a y i n a t e d  A . i t n  r a 3 i a t i c n ,  c9e - i ca l s  snC T o s t  7robaSle c f  211, 
. v i t h  Ser-s .  n i t h  t h e  r e c e n t  ou tbreaks  of h e p a t i t i s  i n  t h i s  
z r e a ,  there is e v e 9  -owe r e a s o n  t o  d i s c o n t i n u e  t h i s  p r a c t i c e .  

An official w r i t t e n  compla in t  Mas race t o  N.L.C., concerning t h i s  
s i t u a t i o n ,  and  :%e r e p l y  &as tclat t h e  a-Dunt of r a d i h t i o n  a 
p e r s o n  co2ld consure i n  t h i s  manner, was i n  no way harmfsl .  aLt 
if e v e n  ;$is s-all arrount coGld be a v c i 2 e C ,  would it no t  be a 
geed i 3 e a  to a v c i d  it3 A l s o ,  i q  t h e  r c ? l y  t h e y  neglected t o  
T e n t i o n  anytn ing  a b c u t  :he germs ~ 1 - d  :?e f i l t h  t h a t  rould be 
consL-ed a f t e r  h a n d l i n g  tF.e badses  and r a t i n g  w i t h  the  ssme 
mrrashed h a n d s .  

I wculd zlso l i i e  t o  Rent ion  t h a t  s e c u r i t y  c:'ficer, m-1, 
who f i l e d  t h e  o r i g i n a l  c o 3 p l a i n t  w i t h  S.L.O., was l a t e r  c a l l e d  
i n ,  t o  d i s c u s s  -61th L t .  Nieneyer ,  h i s  ccmpla in t ,  and the  r e p l y  
r e c e i v e d  from N.L.O. After  a l engthy  d i s c u s s i o n  about  t he  
h a z z a r d s  of e a t i n g  a t  p o s t  #lo, L t .  Niemeyer s i d e d  w i t h  the  
c o n p a n y ' s  r e p l y  t h a t  t9ere w a s  no dayzer  i n  e a t i n g  a t  post  #lo, 
and hand l ing  badges a t  t h e  same time. 

what h e ,  L t .  Niemeyer, would personal ly  Lf' Niemeycr r ep l i ed  t h a t  a f t e r  he handled the  
s e c u r i t y  o f f i c e r  
do i n  such a case 
badges, he would wash his hands,  before c c n t i n u i n g  t o  e a t .  

R c a p e c t f u l l y  y o u r s r  

ifowever, when asked by 

I 

3Ul 1 8  1983 
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October 3 ,  1983 

DOE OCUJPATIONAL SAFEIY OR HEALTH CCWTAINT AT PU.0 REGARDING LNSANITARY -1- 
TION AT FQST #10 WIE !jZlJRITY GUARDS C l E E  DPUJYEE BADGES AND EAT LUNCH 

Yar carplaint of July 12, 1983, regarding the abve subject was investigated 
by a &r af my staff. Eslclosed is a slnmary of OUT investigation. As dis- 
cussed with you an Septmber 6 ,  1983, by Alan Trivette, since the situatim de- 
scribed in your canplaint does not involve a violation of DOE safety or health 
starrdards, a fonnal onsite inspection was not conducted. By copy of this 
letter, rmnagemnt at y a r  facility is being forrnally advised of our evaluation 

If you disagree with a n  investigation results, y m  have the right to appeal. 
hn appeal would be initiated by subitting a written scatement of your views to 
the Oak Ridge Operatim Technical Advisor to the Manager at the following ad- 
dmss : 

MI-. Charles A. Keller 
Technical Advisor to 

R o a n  3025, Federal Mlding 
U.S. Department of Energy 
Oak Ridge Operations 
Post Office Box E 
Oak Ridge, Tennessee 37831 

t h e  Manager 

We m y  also suhnit an opposing written statement of position to Mr. Keller. If 
so, a copy will be sent to you. 
glest, or at a r  request, m y  b l d  an informal conference in which both parties 
my orally present their positions. After consideration of all views, he would 
determine the disposition of the complaint. 
and not subject to further review. 
the final determination. 

Mr. Keller, at his discretion, or at your re- 

H i s  determination would be final 
You would be furnished a written copy of 
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2 October 3, 1983 

Yaur interest a d  concern with the safety a d  health of the arployees at N U  
are appreciated. 

Sincerely, 

SG334:pJJT 

Enclosure : 
-rY 
cc w/encl . : 
R. M. Spenceley, Nu) 
C. A. Keller, &3 
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DO€ OCCUPATIONAL SAFETY OR HEALTH COMPLAINT AT NLO REGARDING UNSANITARY 

CONDIT ION AT POST NO. 10 YHILE SECURITY GUARDS CHECK EMPLOYEE BADGES AND 

EAT LUNCH. 

1. Basic Facts  

On J u l y  18, 1983, an Occupational Safety o r  Hea l th  Complaint (Form 628 

at tached)  dated J u l y  12, 1983, was received by W i l l i a  H. Travis, D i rec to r ,  
Sa fe ty  and Envi ronmental Control D iv is ion .  The c a p l a i n t  a1 leged unsani- 

t a r y  c o n d i t i o n  a t  Post No. 10 because t h e r e  a r e  no f a c i l i t i e s  immediately 
a v a i l a b l e  f o r  secu r i t y  guards t o  wash t h e i r  hands a f t e r  phys i ca l l y  checking 

m p l  oyee badges 

2. I n v e s t i g a t i o n  A c t i v i t i e s  

Since it was judged t h a t  a physical i nspec t i on  was not warranted, informa- 
t i o n  was requested i n  order t o  evaluate the  a l l ega t ion .  Mr .  Alan T r i ve t te ,  
Safety  and Environmental Control D i v i s i o n ,  ORO, had telephone conversations 
w i t h  Mr. Mike Boback, D i rec to r  of Heal th  and Safety; Hr. Bob Ueidner, Chief, 

I n d u s t r i a l  Hygiene 8 Radiation; and m-4 canplainant. 

The discussions covered the  r o t a t i o n  of t h e  guards a t  Post No. 10, t ime  
frame allowed f o r  lunch, badge surveys, and an mployee suggestion, 

A w r i t t e n  suggestion from an NLO employee, dated June 2, 1983, had been 
made regarding the  same subject as t he  c a p l a i n t .  

ment, dated June 10, 1983, was made exp la in ing  any contamination received 

as a r e s u l t  o f  t h e  secur i ty  guards p h y s i c a l l y  checking the  employees' 
badges d - t i l e  ea t ing  a t  Post No. 10 would be $0 minimal as t o  be neg l i g ib le .  

A response from manage- 

The guard i s  allowed t o  eat h i s  lunch a t  Post No. 10 dur ing the two-hour 
duty a t  t h i s  post. There i s  no hand sink o r  running water i n  Post No. 10 
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f o r  the guards t o  use. The guard i s  allowed t o  v i s i t  the r e s t r o a  p r i o r  

t o  the  duty a t  Post 10 o r  t o  c a l l  f o r  a guard r e l i e f  i f  a restroom break 

i s  needed dur ing t h i s  sh i f t .  If a guard r e l i e f  i s  not avai lable,  the 

t u r n s t i l e  i s  temporari ly closed dur ing the t ime required t o  v i s i t  t he  

restroom. Restrooms a re  w i th in  easy access t o  Post No. 10. 

The i n d u s t r i a l  hygiene s t a f f  discussed the disease transmission po ten t i a l  

v i a h a n d l i n g  employees' badges w i th  br. R. 8. Rardin, Medical Department 
Physician. I t  i s  h i s  opinion the re  should be no heal th problem w i th  the 
guards hand1 i ng the badges . 
A l l  enployee and v i s i t o r  badges are read by t h e  Health Physics Department 

f o r  r a d i a t i o n  contamination a t  the end o f  t he  month. No secur i ty  guards' 
badges have had high readings t o  requi re  cleaning. 

3. Concl u s i  on 

The inves t i ga t i on  conducted revealed no v i o l a t i o n  o f  safety and heal th  

standards. 
adequate a t t e n t i o n  by the  appropriate s t a f f ,  and a response was provided 

i n  a t ime ly  manner. 

The w r i t t e n  suggestion on the same subject received prompt and 

4. Recomnendati ons 

None. 

5. Viol  a t ions 

No ne. 

Attachment: 
As stated 
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1 I Aadressee 
2 1 Health 6 Safety :RECORD C O W ,  

NLO, INC. 

INFORMATION FORM 
WEALTH & 5*m ONISION 

This form should be used to register a formal complaint as well as to respond to a complaint. It may also be used to make 
a suggestion, to report an observation. or to respond to either of these. Please indicate the purpose by checking the 
appropriate block below. 

0 Complaint 0 Suggestion 0 observation SJ Response 

Subject: 1 

Date: 6/J.Q/83 

To: From: R. B. Weidner 

Message: ynrrr complaint has  been g iven  t o  me for a rep ly .  I t  i s  our  opinion, based on 

xperiences, that  no problems should r e s u l t  from the Secur i ty  Guards p h y s i c a l l y  

p h p r u t h e  emolovees' badses whi le  e a t i n g  a t  post #lo. 

If mv. w o a  be so minimal as to be n e c l i s i b l e .  

The amount of contaminat ion,  

The o t h e r  problems assoc ia t ed  wi th  this operation (e.g. ,  ". . . no way t h a t  full 

a t t e n t i o n  can be given t o  the  e n t e r i n g  and e x i t i n g  e-ioyees . . ." is not a Health 

and S a f e t v  matter and should be handled through your supervisor .  

A b d w s e e  shall IesOond wrthn TS days lo lhe orrgrnafor of a comDlarnr 
reporring acrron Iakan or planned 



I 

Jolters l i n i n g  p o t s  w i t h  magnesium f l u o r i d e  d i s p e n s e s  mag. f l u o r i d e  d u s t  c o n s t a n t l y  
I n t o  t h e  a i r  which i s  b r e a t h e d  by t h e  e m p l o y e e s .  

I 

. .  



December 24, 1980 

NLO, Inc. 
ATTN: Mr. Samuel F. Audia 

Manager 
Post Office Box 39158 
Cincinnati, Ohio 45239 

Gentlemen: 

DOE OCCUPATIONAL SAFETY AND HEALTH COMPLAINT AT NLO, INC., PLANT 5 ,  
REGARDING EXPOSURE TO MAGNESIUM FLUORIDE 

A formal occupational safety and health complaint was received by 
ORO's Safety and Environmental Control Division on November 7, 1980. 
Enclosed for your information is a summary of their investigation. 
There were no DOE standards violations observed nor any recommenda- 
tioris resulting from the investigation. 

Since the complainant requested to remain anonymous and no address 
was provided, we would appreciate you posting this letter in the 
work area for a period of five days. 

Sincerely, 

MS-33L:KES 

Enclosure: 
Summary 

cc w/encl. : 
C. A. Keller, MS-30 
3 .  W. Swafford, PE-10 
W. H. Travis, MS-33 

r -  H. D. Hickman, Director 
Manufacturing Division 



SUMMARY OF OCCUPATIONAL SAFETY AND HEALTH COMPLAINT AT NLO, INC., 
REGARDING EXPOSURE TO MAGNESIUM FLUORIDE IN PLANT 5 

1. Basic Facts 

On November 7, 1980, an occupational safety and health complaint 
dated November 1, 1980, was received by W. H. Travis. The com- 
plainant requested to remain anonymous. The complaint (Attach- 
ment 1) alleged excessive magnesium fluoride dust being con- 
stantly generated at the jolter operation in Plant 5 .  It was 
noted on the complaint that the situation had been called to the 
employer's attention, but the alleged excessive air concentra- 
tions still existed. 

2. Investiqation Activities 

An onsite investigation was conducted on November 2 5 ,  1980, by 
Kenneth E. Shank and John R. Martin, Safety and Environmental 
Control Division, ORO. The investigation team met with Mr. R. C. 
Heatherton, Director of Health and Safety, who coordinated the 
needed response from the employer. A tour of the jolter 
area was conducted by the investigation team, along with 
Mr. W. J. Adams, General Superintendent; Mr. L. E. Green, Health 
Physicist; and Mr. V. Gessendorf, Union Safety Representative. 
Interviews were conducted with the foreman f o r  the jolter area 
and the jolter operator. No health complaints were voiced to 
the investigation team. It was noted that a former jolter opera- 
tor had a s k i n  complaint about a y e a r  aao. b u t  this w a s  1 3 t 5 r  

discerned to be nonwork related. Excessive magnesium fluoride 
air concentrations were not apparent during the tour. Air sampl- 
ing and jolter ventilation measurements were requested by the 
investigation team to be performed that day. A review of air 
sampling, urinalysis, and in-vivo data was conducted. No evi- 
dence of overexposure was indicated in the data. The jolter ven- 
tilation measurements also indicated adequate air flow. 

3. Conclusions 

There were no violations of DOE standards observed nor evidence 
to support the allegations of adverse health effects. However, 
continuing adequate breathing zone samples and ventilation 
measurements need to be performed to assure worker protection. 

-4. Action Required 

There are no DOE standards violations requiring correction nor 
are any recommendations being made. 

Attachment: 
Form ERDA-628 
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June. 12, 1976 

D r .  Thomas H. Mmcuso 
THE MACIITNTST 

WashinEton, D i s t r i c t  o f  Columbia 20036 

# 

- 909 Machinist Building -.. 

', 
?: 
.. 

i' 

h 
. 

\ .  , 

Dear Dac tor Mancuso : 

MY name is-. :I am 0 years of afze. 
C i n c i n n a t i ,  Ohio andkhave been a member of  Machin is t  l o c a l  1901 f o r  
t w v n t y  ycars. T have been employed by THE N A T I O N A L  LEAD COWANY Or" 
O!UO at, Ferna ld , .  Ohio f o r  twenty-two and one-half y e a r s  most ly  as a 
Machine Tool Opera to r .  
of' 1952, h a s  been a Uranium Feed Material Plant f o r  t h e  Federal govern- 
ment and t h e  Atomic Energy Commission when the A . E . C .  was i n  e x i s t a c e .  

1 a n  writing to you, Sir, a t  t h e  urging of the M a c h i n i s t  Disabilit:; 
~ I E I ~ X  r e p r c ? ~ ? t , a t i v e  wh:, h a s  f i l e d  ny claim w i t h  t h e  Ohio  S t a t e  Cmpen- 
s a t i o n  Board on  t h e  grounds of  Radiat ion i l l n e s s ,  $2l+ i n  t h e  Ohio CQmpen- 
s a t i o n  Law. I am, at .present ,  medica l ly  r e t i r e d  on S o c i a l  S e c u r i t y ,  and 
w i t h  a l m o s t  no hope o f  e v e r  being g a i n f u l l y  ex?ioysd aga in .  Also, I would 
like t o  s a y  I a n  w r i t i n g  t o  yo11 n Q t  n e c e s s a r i l y  to pain  space i n  T Y  
Y.:~.XTP~TST bat f o r  any a s s i s t m c e  or h e l p i n g  hand t h a t  you c o u l d  o f f e r .  
?..e C l a i m s  Represen ta t ive  h a s  he3x-d byou speak on s e v e r a l  occasions arrd 
tDld  me you were ex t r eme ly  i n t e r e s t e d  i n  t h c  e f f e c t s  o f  radiation and 
ti-.e p!::i.sIcal d n m p  it C ~ R  c a m e  individuals wh3 aye employed wi th  

r a d i o a c t i v e  m a t e r i a l s  and are exposed t o  its e f f e c t s  on t h e i r  daily j o b s .  

T l i v e  in 

!I  

The company, upon comple t ion  i n  the  early Dart 

. .. 

In Ma1'ch Of 1952,  I became epployed i n  t h e  Machininc Department, f o r  The 
F::ttional Lend Company, machining s o l i d  uranium metal  a n d  c o n t i n u e ?  a t  
t h i s  f o r  twen ty  years. I operated turret lathes, Acme screw machines, 
c e n t e r l e s s - g r i n d e r s ,  bor ing  machines and many o t h e r  j o b s  i n  t h e  a c t u a l  . 
t x r n i n g ,  cutting, gr indi r ig ,  b o r f n g  o f  normal and e n r i c h o f  u r m i u r n  T e t a l .  
The machine area was equipped w i t h  a vacuum system, c o n s i s t i n l :  of metal 
t u b e s  p l a c e d  ove r  a l l  the machines t o  c a r r y  o f f  c o n t a m i n a t e d  smoke and 
fumes which  w a s  by no means one hundred p e r c e n t  e f f e c t i v c .  

. 

U r x . L u r n  



j F : ; < t c : ;  i z t o  flame when rn3chired and even w i t h  a c o o l a n t  s p t e m  T c3n-  
Fur?r?d a lot o f  t h e  smoke that e s c a p e d  outside t h e  hood e v e r y  w J r k i n q  
r h y  f o r  m n y  years. 
ThC2re x-11; 9 c o n s t a n t  b l u e  haze i n  t h e  machininF: area when t h e  m a c h i n e s  
*.:?re r.iin!iitip. A:; ;in opera tor ,  1 had t o  constantly c o p e  wi t ,h  burnir.;; 
u r a 2 i u r i .  
wear, coveralls, socks,  shoes, e t c . ,  t o  be worn i n  t h e  c o n t a m i n a t e d  
cire1.s. ?heneve r  a worker l e f t  a c o n t a m i n a t e d  area he was r e?u i r e$d  t? 
t a k e  a s h s w e r .  

I c a m e - i n t o  c o n t a c t  w i t h  uranium i n  many way:;. 

The company f u r n i s h c d  all o f  o u r  w o r k  c l o t h i n g  s u c h  as undqr-  

,lb<)tlt SCVF'T! y ca r s .  ago 1 n o t i c e d  burning whi le  pass inE water. A t  first 
T t,h011qht; i t  was a strain or an a c i d  condition, b u t  upon e x a n i n a f . i o n  by 
r~ly Vrnlgpists they found I had a Bladder  tumor which was reimved by 
C y : ; t c ~ e a e e  surgery (was found ta be m a l i g a r i t ) .  I k;:er,t t n  t,i-iil l i s r r i t a1  
pt..ery s i x  mont,hr, and y e a r l y  i i y t i 1  it was f i n a l l y  d e c i d e d  u p n  tr) remove 
17,- ? 172 an:- 2.r.j y r o s t a t s  r l a n d .  The s u r g e r y  was  performcd i n  t h e  spric,c 

f;.J.. ;I? i cne-:ialf hIa-a?z ~-r=.:!:z to r e c o n s t r u c t  k idney  t u b e  ac nne qf 
rr 'r Icidnr.-.-c was h a r d l y  f u n c t i c q i n g .  

My D o c t ? r s ,  who are  U r o l o g i s t s  o f  no te ,  have t o l d  me t h a t  i n  t h e i r  
?T:T.::F., -.v L - - T E . T F ,  v.*:~icb. 5:: left me an invalid, was tile rcy=;ul t  ~ 3 f  m y  

W C Y K l  * - -  .-i -- .:rlt,l? YraTiLUn O?:CP a l ?nc  period o f  time. 

My :'!ork.rl:,?ns J ? . d x t r i a l  C l a i m  Is i n  t h e  s t a t e  c a p i t a l  at C o l u r n t u s ,  Ohio. 

:ny c la in :  a r  - f e e l  percor:all;.- t b 3 t  t h e  Uranium caused a21 o f  m y  i l l n e s s  
because I w a s  w e l l  p h y s i c a l l y  when I s t a r t e d  and a f t e r  a t ime I s t a r t e d  
t,#- procrescivelv f e e l  worse. I f  my c a s e  was a c c e p t e d  i t  would conse- 
quently h e l p  o t h e r s  i n  t h e  f u t u r e .  

I have n o t i c e d  c e r t a i n  negative a t t i t u d e s  when speaking t o  o t h e r s  about 
r; , i i n t i c r r ,  eve?  r,?~;?" o r  7.': I " ~ y r ? e r  f e l l o w  w3yker-z and s3rr.c. D3ct3,rs ilh? 

don't wnrit t o  commit themselves completely.  Even t h e  Federal  C o v e r n n z n t  

ot '  19?4. I ln tne  S p r i n g  0;- t h i s  y e a r ,  ,A*L;ie,r:;ent &rL- *>r.v- i... - - . r e y : 2 ~ i * - , r a  . < 

. - -  . .  

. .  

. - .  I am a x n i t i n E ;  f o r  my npayi2g t3 t a k e  p l a c e  t 3  _ C P F  if fl-r-.- i..- . .,;1- ~ scce:,t 
- 



t r i e s  to, as they say,  "Pass the Buck". O f  course,  they do n o t  l i k e  
di:;.r.mt.ion amoiiEst the  people of tho country because the Oil Compa:.ies 
mihl  Ut,i I i t y  Companies want t o  build and convert to Atomic Power Plants. 

1 2~ i n  :icaed of unbiased and pro#essional support. T h i s  i:; the reas'Jn 
f-cr my p t r m n a l  l e t t e r  to you. 

D-Jcotor  M.?ncu?o, I h9pe you can ablige.me i n  anyway p o s s i b l e .  
1 t .cnain, 

Crate fu l .1~  y o w s ,  

(NAME AND HOME ADDRESS DELETED) 

(NAME DELETED) 

I I f 4118  



INTERNATION& ASSOCIATION of MACHINISTS ---_- 
g;, 

r'. and AEROSPACE WORKERS 
\.,a* . 

M A C H I N I S T S  B U I L D I N G ,  1300 C O N N E C l t C U T  A V E N U E .  W A S H I N G T O N .  0. C. ?0031 

OR* of thc 

MEDICAL CONSULTANT 

Thomas F. M J ~ c ~ I s O .  M.D. 
Graduate School of Public HerRh 
U n w r s i t y  of Pittshurgh. 

- 

Rttsburtltl. PJ. 15261 

July  7 ,  1976 

(INSIDE ADDRESS DELETED) 

T h i s  i s  i n  r e s p o n s e  t o  y o u r  le t ter  a d v i s i n g  me t h a t  you had 
b e e n  employed  as a m a c h i n i s t  for 22 y e a r s ,  m a c h i n i n g  u ran ium.  
You n o w  have b l a d d e r  t u m o r  and  a l s o  k i d n e y  damage. 

As I t o l d  you on t h e  phone ,  i t  w a s  my b e l i e f  t h a t  u ran ium 
c o u l d  c a u s e  k i d n e y  damage, a n d  t h i s  i s  s t a t e d  i n  the e n c l o s e d  
m e d i c a l  report a b o u t  uranium. 

So there is n o  q u e s t i o n  a t  all a b o u t  t h a t  f a c t ,  a n d  t h e  fac t  
t h a t  you  w e r e  exposed  t o  2 2  y e a r s  t o  u r a n i u m  fumes. 

Now a s  I s u q g e s t e d  on  t h e  p h o n e ,  y o u  s h o u l d  make a determined 
e f f o r t  t o  f i n d  other w o r k e r s  who l e f t  a n d  became sick, who a l s o  
d e v e l o p e d  kidney  damage. Now t h e  damage c o u l d  take on many dificrcnt 
f o r m s ,  some may have t u m o r s ,  or n e p h r i t i s  or n e p h r o s i s ,  or have  
highly e leva ted  blood p r e s s u r e .  So i n  yoiir  i n q u i r y  w i t h  t h c  union 
f i n d  o u t  what k i n d s  of s i c k n e s s e s  t h e  w o r k e r s  a t  this plant h.id t h a t  
w e r e  d o i n g  s i m i l a r  t y p e  of w o r k  a s  you.  Send me t h a t  informatioil .  

S i n c e r e l y ,  

Thomas F. Mancuso, M.D.  
Rescarch P r o f e s s o r  
D e p a r t m c n t  of I n d u s t r i a l  
E n v i r o n m e n t a l  l l c a l t h  S c i c n c e r ;  

Enc 1 osu re 

TFM/f a m  
1076 Tho Year for Progrsae 

, +-+ I, . .. 
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DIANE T. HICYS, Individually, 
and a8 Adminiottatrix of the 
Eotate of LARRY WARDELL HICKS 
3939 Vine Virta Place 
Cincinnati, OH 45217 

Plaintiff, 

VO . 
NLO, Inc., an Ohio Corporation 
c/o Statutory Agent 
815 Superior Avenue N . E .  
Cleveland, OH 44114 

, 9 '. 

I w- 

.a 1' rnd 
%* 7 

IUNPORZ) ENVIRONMENTAL 
HEALTH POUNDATfON 
Poet Office Box 100 
Richland, Werhlngton 99352 

Defendanto, 

A 85U64lX : CASE NO: 

: COMPLAINTAND 
JURY DEHMD . 

\ . . 

. 
Now cornea the P l a i n t i f f ,  Diane T. Hicks, individually, 

and ao Admini8tratrlx of the E o t a t t  of Larry Wardell Hicko, 

end for her complaint against the Defendanto, atate8 a6 

p ::- . 
c. 

- 
9. 

f 0 11 ow? : : 

l.'-. '.The P l a i n t i f f ,  Diane T. H i c k r ,  io now and war 

T a l 1  relevant times hereto,  a resident of Hamilton Coun ty ,  

S g t e  .'of''dhio, and is the widow of Larry Wardell Hicks. 

Mg. Hlckr. d r o  leave8 surviving h i 8  two minor children, 

Ajanf L. Hicks 8nd Lawrence Q. Hicks. 

2. Defendant, NLO, Inc. ("NLO") fr aow, and wa8 

a t  a l l  timeo relevant hereto,  a corporation d u l y  organized 

- .  
1- 

- e .  
4+i 

I 

/ 



nd o x l o t l n ~  undor the l o u r  of tha S ta te  of Ohio, having 

t s  principal place of burine8r in t h e  City of Fernsld, 

smilton Cdunty, State of Ohio. 

3 .  Defendant, Hanford Environmental Health 

oundation, a t  a l l  time6 re levant  hereto, maintained the  

'ranium Regiotry which wao funded by the Department of 

hergp . 
6. The decedent,  Larry Wardell Hicks, was a t  a l l  

: h e r  relevant hereto employed by the Defendent NLO. 

the decedent began employment with NLO on April 1 6 ,  1973 

L O  a laborer. During h i s  tenure, he received various 

promotione. Bir l s a t  porltlon before hir  untimely death 

aae aa an inapectot. 

5 .  Approximately five dayo prior t o  his death ,  

the  decedent waa contaminated by exposure t o  uranium oxide 

and/or uranium dioxide ("black oxide") while i n  the course 

of  h i s  employment a t  NLO.. 

6 .  A t  the time of h i r  death,  decedent, Larry Wardell 

Hicks, war 33 years old, he was in  e x c e l l e n t  health, and 

he had had no prior history of heart d i a e a r c ,  On May 

20, 1985, Mr. Hicko wake up feeling week end had difficulty 

In walking. He wae extremely fatigued and he felt that  

h i #  heart wao beating i rregu lar ly .  Mr. Hicks immediately 

went t o  h i r  phyoician'o off ice ,  where he was examined 

and then admitted to the Cardiac Care Unit a t  Bethesda 

Horpitrl. ~mmedfrtr1y a f t w  taking h i e  medical history 

-2- 



i n  th. hoipital, Mr. ~ i c k r  went ' i n t o  ventricular f ibrilh- 
tion, which i r  a dieorganized and irregular heart best .  

A l l  rttemptr t o  l a v e  Mr. Hickr' life were to no avail 

and on Msy 20, 1985, he W 8 8  pronounced dead. An autopoy 

later rrvrahd that  he d i e d  of acute interatitisl 

myocorditir. 

1. 

FIRST CAUSE OF ACTION 

7. Plaintiff repeat8 and reallege8 in t h i r  paragraph 

each of the  allegation# met forth in paragraphs 1 through 

6 a8 if a r t  forth verbatim. 
8. Defendant NLO knew or ohould have known 03  the 

f a c t  th8t contrmination by rxporure t o  black oxide would 
pore a ieverc h e a l t h  hazard. Defendant NLO a l e o  knew 

or 8hOuld have known t h a t  it8 employeea in f a c t  became 

contaminated when exposed to uranium oxide and/or uranium 

dioxide. 

9.  Despite thio knowledge, Defendant, N L O ,  lntcntion- 

ally, m8~iciOur~p, willfully and wantonly fsiltd to correct 

t h e  hazard8 of exposure to uranium oxides or f a i l e d  t o  

warn the decedmt of the dangers and conditione t h a t  re- 

oulted from such exposure. 

10. Plaintiff has requested pertinent medical recordr 

from Defendant' NLO. D8apite all assurance8 that  theoe 

recordr would be produced, Defendant, NLO,  has not done 

10. Tbir lrwruit w l l l  provide the  mean8 f o r  obtaining 

a l l  of the pertinent records. 

-3- 
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11. A# 8 d i r e c t  rnd proximate  rosult of NLO'r inten- 

i o n a l ,  m a l i c i o u s ,  w i l l f u l  and wanton conduc t ,  t h e  decedent 

a8 contaminated by t h e  "black oxide", which reaultcd 

n h i r  d e a t h .  

** 

12.  As a d i r ec t  and proximate result of the aforemen- 

ioned conduct  of the Defendant ,  NLO, the P l a i n t i f f  wae 

:rured t o  suffer lore Of #uppor t ,  ~erviccu, r o c i e t y ,  com- 

iost, care, medical and f u n e r a l  expenre8, a11 to which 

:he P l a i n t i f f  ha8 been i n j u r e d  In t h e  amount of 

13,000,000.00 compenaatorg drmrger 
SECOND CAUSE OF ACTION 

13. P h f n t i f f  r e p e a t s  and reallegeo i n  this paragraph 

ksch of  t h e  allegations 8 e t  for th  in paragraphs 1 through 

12 aa i f  ret for th  verba t im.  

14. Beginnlng in 1956, NLO undertook a program of 

Dbtaining t issue rampleo primarily from the  bodiea of 

deceased former employee8 . NLO also worked in c o n j u n c t i o n  

with Uranium Registry, which i o  main ta ined  by Defendant 

Hanford Environmental Heal th  Foundation and funded by 

t h e  Dep8rtrnent of Energy. 

1 5 .  The purpose of the program wan to curreptitiously 

obtain camplets of body t i e e u e  from deceased NLO employees 

i a  order t o  perform c e r t a i n  exsminet ionr  of the tiosucr. 

16. fa order t o  main ta in  t h i r  c l m d e o t i n o  and g h o u l i o h  

operrt+m, t h e  Defendant8 attempted t o  angage the coopera- 

tion of vsrloue phygic ians  i n  the community. On in format ion  

-4- 
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- -  w v  V V ' V U  P * -  - . a  - 
tha Dafondantr never obtained the required 

of the  i n d i v i d u s l e  involved, *. 
Thus, there  exioted aome form of an agreement 

between Defendant NLO 8nd the Uranium R e g h t r y ,  a8 run 

by Defendant Hsnford Envitonmental Health Foundation, 

to obtain  tiooue sampler without tha knowledge of the  

, decrdento' f a m i l i e s ,  and Qive them e i t h e r  to the Uranium 

agietry and/or to NLO for t h e i r  r tudier ,  which agreement 

ontinueo to t h i r  date. 

18. Defendant8 end the Department of Emray, by 

nd through I t 8  agent,  Hanford Environmental Health 

'oundation, planned rad conrpfrad t o  obtain organa and 

, irrue ramplcc ftom the decedent without the  conrent of 

:he P l a i n t i f f  a~ required by O . R . C .  C 2108.50. 

19. In accordence w i t h  t h i s  plan and conspiracy, 

;he Defendento did in fact  obtain or through i t a  co-conspir- 

btor, the Uranium Rcgiotry, obtained ouch organs and tissue 

mnplre from the body of the decedent, and auch actions 

?era willful, wanton and maliciouo. 

20, Ao a direct and proximate result of the aforernen- 

Limed ectionr, P h l n t i f f  has been caured to ruffer mental 

rnguioh and suffering, all to which P l a i n t i f f  hag been 

tnjured i n  the  bmount of $3,000,000.00 compensatory damsgee 

THIRD CAUSE O? ACTION 

21.  Plaintiff tepestr and rorl1egeo in t h i r  paragraph 

each of the rllegrtiono rot forth i n  paragraph8 1 through 

20 aa i f  met forth verbatim, 



*-A..' . 

22. The foregoing act) and Omf08iOW Of the Defendant8 

were willful # Wanton and rOckl*se and caurcd,  directly 

and proximately the in jur ier  to Plaintiff ao aforrmcn- 

tioned, all to which Plaintiff .a been damaged in t b e  

amount of ~5,000,000.00 punitive damages. 

WHEREFORE, P l a i n t i f f ,  individually, and ae Adminirtrr- 

tr ix of tho Elt8te of Larry Wardrll Hicke, demand8 Judgmmnt 

rgrlnrt the Defendant, NLO, in t h e  amount of $3,000,000.00 

compenoatory damager, and againrt the Defendant, Ranford 

Environment81 Health Foundation in the amount of 

13,000,000.00 compensatory d8ma88b and against both 

Isfendant8 the amount of $5,000,000.00 punitive damager. 

'lslntiff also drmsnde all corta, interestr ,  attorneys 

fee8 and all other r e l i e f  t o  which they may be entitled. 

WAITE, SCHNEIDER, BAYLESS 
& CHESLEY C O . ,  L . P . A .  

I I11128 

1513 Cdtral Trust Tower 
Cincinnati, OH 45202 

Trial Counsel for Plaintfff 
(513) 621-0267 

-6- 
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Ad 

JURY D m  

With rhe  filing of t h i r  complaint, P l a i n t i f f  herein 
drmandr a t r i a l  by jury on a11 i r ruer .  



ASE INDIC~TE CLMSIFXCATION- INTO WHICH THIS CASE FALLS 

1 APPROPRIATION - 1000-8 b. * 

.' .- ... 4 

. z  : ,p. 
1 DOMESTIC RELATIONS - 2000 

'2 n d i  cat. which e l  a#s i f i cat ion: 

4 . . I  t3nnulmont-2400-52 ( .  1 Divoccr-2000-~1 
* ( .  * 1 f i t  i m o n r  .Omlv-25Oo-5i ( 1 D i r r .  W i  M i n o p  Child.-2300-37 

, (  1 DiSS6lUtOn 0 6  thrrtaso-22~0-30( 1 Divorce w/Minor Child-2100-38 

N O T I F I C A T I O N  

F o r e c ? o ' r u r c - S I 6 0 - 3  
foreel osure ,  Ta:wr-S170-4S 
Habaas CorPYS-SfPO-11 
I n j u n c t  ion-9190-9 
Looal  Mal P t a c t i c e - ? T O @ - ' 5 5  
fia rl damu s -5200- 1 9 
On ficcount-5220-43 
Partition-5230-4 
Oulat Title-5240-2: 
Replevin-5250-13 
Sa1 e o f  R e a 1  Estate-5260-16 
S r e  c i f i c Fe r' f o r  man c e-52721-t 
SUPPO r t -5280- 1.0 
Temp. Res t r a i n  Ordcr-52W-TC~ 
l'e 6 t i mo nv-6000-2 1 
U. R. E .  S. A.-6100-50 
W r O r c F f  u l  Death-6200-53 

F 0 R M r c f r  l o c a l  r u l e  11(B) 
. - 1  . 



Use below number on 
*. - V I  - 

dl hrturc pludlqr 

No. A 83-06436 

NLOl I=. 
Dofendant 

. e  
M.0, INC. SUMMONS 
CSN OHICI CORPORATXON . *  
X STATUTORY M€NT 
e13 suPCR1m AVEME N.E. 

to-0001 4 - CLEW( M ~ D  nn 44114 
L fi. 

t ': 

You on notfled 
that you have been named Wendant  ($1 In a complalni Bled by 

DJME 7. HlW8 e INOIVtRIAtLY .-  

CtNCINFJATIr Ow 48217 'I 

' W39 VIM! VWTCI R4CS 
PIa/nt(#i($) . 

In the Hamllion County, court UCornmon Phos, Hamilton County Court XO~UV, Chcinnati, Ohio 45m2, You am 
heruby mmmoud and W u h d  to mme wpon the prointWs attorney, or upon tht plahtv/; (f he hrrt no artom& 
Q/ncord. a copy of an answer to the complaint wlthln twenty-eight (28) duys Ute? service of thb summom on you, 
exclusive 4 the day qfstrvlc~. Your ONW mut k filed with the Court within ihm (3) &ys clftrr the mmlce qf 
u copy 4/ rhe amwer on the plaintiffs orrorney. 

uyou fail to appar and ddend, judpmrnt by duault will be rendered against you for tht ni idde  
manded in rha attached complaint. 

- 

ROBERT D. JENNINGS 
Cletk, C o w  of Common PI= 

Hamilton County, Ohlo 
Name and A d d ~ t ~  of attorney 

STC\NI.EY MORRIS CHESLEV 
131R CENTRAL TRlJST TOWER 
CfNCJWATt i  W 43262 BY 6- f K e  I 

M U t Y  

I 1111131 



. .  .. 

No. A 85-04436 
SUMMONS . HCINFCIRn ENVY RONMENTCU. 

HEALTH COtINbATIW 
?.h BOX 100 
RICHLANbr WA 99332 

L a .  * '*. 

. I. e. 
, . -. 

I 

L 
'OW m rror@ed 
tat you hovt br8n named wendant  (8) In a complolnt frkd by 

1 

' .  DTANE T. HlWS e INDYVIDlInlLV 

CtNCtNNATt, OH 48217 
- ,a- 

' C  
3939 VINE VILItCI ?ucE 

, ..- 
7 the Hamilyon Counly, Court qf Common P l m ,  Hamilton County Court Howe, Cincinnati, Ohio 452U. You on * *- 
ereby summoned and nquirad to M upon the plaintuf's attorney, or upon the plaint(ff; (f he h a  no attornq., . . r~ , ;  
fncard, a mpy of an answer to the complaint wiihin twenty-el#hf 08)  days qftrr servlcr qf thls  summom on y~u, - * - ' y -#  , .  
rciusive of the day 01 service. Your answer must be flied with rhr Court withtn three (3) days qfter the servin of 

u y o u  j a f l  to appear and &$end, judgment by ddault will be nndered against you /or the nlld de- 
landed in rhe atfachd complaint. 

J .  . sf tlk amw on the plaintws attorw~. 

ROBERT D, JENNINGS 
Clerk. Coun of Common Ptcu 

Hamilton County, ON0 t 

.. 

1 I l t i l - 3 2  
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