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The inspec to r  noted s i g n i f i c a n t  imprgvcwents had beeLrn+:&n= 
l i c e n s e e '  - _.. *--. -.' s p r o g p n  -a_ --- ik ' --- - a r e a s . - _ o ~ . - ~ a - n ~ c o n t ~ o ~ ~ c a p a b _ l _ ~ e s  . 
of . t h e  health-phy2i-sss--staf - ----- f, .-ep&yee supe?&&.Qn,+rqc-essgIl&!z 
m e n t  ,- -and r a d i a t i o n  de tec t  ion-_and measuring i n  S t rug&&. --gi-:es a y 

d tritium, d a t a  i n d i c a t e s  good 6oLtrol over t h e u s e  of 
w i t h  the  one exception noted i n  paravraph 40 of  the  r epor t  d e t a i l s ,  
i n d i c a t i n g  t h a t  one employee had ur ina lyses  r e s u l t s  showing f o r  
one week a l e v e l  of about 2OuCill H-3 i n  the u r ine .  
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The uncorrected noncompliance is t he  f a i l u r e  t o  make an adequate 
eva lua t ion  of concentrat ions of tritium re leased  t o  u n r e s t r i c t e d  
a reas .  
program and determined tritium concentrations a t  t he  point  of discharge.  
Using these  r e s u l t s ,  U. S. Radium, through t h e  app l i ca t ion  of Sut ton 's  
d i s p e r s i o n  formula and fencing i n  a port ion of t h e  f a c i l i t y  property,  
had made an e f f o r t  t o  achieve compliance with t h e  requirements of 
10 CFR 20.106(a); however, a s  the  inspector  d i scusses  i n  t h e  r epor t ,  
an inappropr i a t e  app l i ca t ion  of. Sut ton*s equation r e su l t ed  i n  
f a i l u r e  t o  comply with 20.106(a). Furthermore, U. S. Radium has 
f a i l e d  t o  con t ro l  access t o  various plant  roo f s ,  r e s u l t i n g  i n  non- 
comDliance r e l a t i n g  t o  excessive r e l eases  t o  u n r e s t r i c t e d  areas.  

The l i censee  had conducted a c m  ns ive  s t ack  sampling 
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The inspec to r  shows i n  the  repor t  t h a t ,  by r e s t r i c t i n g  access t o  
roo f s  ___ and __ 4 corx-e.c&-appk--nYt -- 
U.' - S. _-- Radium Ehsuld be ab le  t o  c o m p l y m - t 5 e x o v e  mentioned regu- -_ 
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The r ecu r ren t  items of noncompliance relate to f a i l u r e  to evaluate  
t h e  p o t e n t i a l  exposure t o  Rn-222 f o r  j a n i t o r s  decontaminating the  o l d  
radium f a c i l i t y  and t o  exceeding removable contamination limits. 

With regard t o  exceeding contamination limits, it i s  noted t h a t  fhe  
a e n s e e  has  t i e d  himself,  by license condition, t o  szch s t r i c t  ., 
c o n t r o l  limits and i n f l e x i b l e  ac t ion  t o  be taken with respect  t h e r e t o  
t h a t  noncompliance i s  almost unavoidable. 
l i c e n s e e  personnel recognize t h e  def ic iences  and plan on immediate 
co r rec t ion  fo-r' both items, 

-----___. 

The inspec tor  notes t h a t  

I n  summary, we no te  an improvement a t  U. S. Radium, and do not be l i eve  
t h e  i t e m s  of noncompliance c r e a t e  a h e a l t h  and sa fe ty  problem. Future  
r e inspec t ions  w i l l  be conducted on a normal 2 r i T r r t y  I s e n c y .  

CO : I: RGG 
Paul  R. Nelson 
Senior Radiation S p e c i a l i s t  

Enclosure : 
Inspec t ion  Report - Orig and 2 cys 
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83. Wallhausen agreed t o  t h e  staternent t h a t  t h ree  s ides  of t h e  l i c e n s e e ' s  f a c i l i t y  
were t o t a l l y  u n r e s t r i c t e d  5 u t  t h a t  he had no knowledge of Sut ton ' s  equations 
and wanted t o  confer  with D r .  J. Krobmer, t h e  l i c e n s e e ' s  cocsul ten t  before  
he coxiiitted himself.  O.L. Olsen, t h e  R.S.O.,stated he  has  used Sut ton ' s  
equations and bel ieved the  inspec tor  was co r rec t  i n  s t a t i n g  t h z t  a proper 
ne t e ro log ica l  determinat ion should be  made of wind 
eqaat iocs  a r e  used and t h a t  t h e  t o t a l  r e l ease  should be treated r a t h e r  than 
each individual  s tack.  

speed alrd d i r e c t i o n  3efore  

84 .. IC was pointed out  that  i n  two subsequent inspec t ions  i n  June 1967 and i n  
Novenb.er 1967 we had discussed that 

of tritium gas and water determined. 

who uses  1000 C i  H-3 a t  one 

Wallhausen agreed t h a t  t h i s  should be done .'..'.. 4''.:.\. ~ .?,_ :- . . '  

F: 7i 

t i x e  once monthly h a s  never had h i s  

2nd would be done a t  h i s  next use of mater ia l s ,  !L*<...-~I c:.-.:. 

exposure t o  concentrat ions 

PIC. .; '..: . .  
-+  - .  . i  

/+4 : , r .  :,, ;.,- !,;, J.:,. ...'... . .' u . 1  /cc+ &I' 5 . J ;  : ';. 

85. It was pointed out by the inspec tor  t h a t  a s  a r e s u l t  of tests made of t h e  
a n a l y t i c a l  procedures used t o  determine t h e  quan t i ty  o f  tritium i n  ur ine  and 
t h e  concentration of tritium In  inpinger water samples ,  a part of a i r  sampling was 
inadequate. Tes t s  made by t h e  inspector  ind ica ted  t h a t  r e s u l t s  w e r e  being reported 
as only 70% of t r u e  va lue  Wallhausen and Olsen agreed t h a t  t h e  a n a l y t i c a l  procedure 
should be reviewed and proper ly  ca l ib ra t ed .  

low l e v e l  s c i n t i l l a t i o n  a n a l y t i c a l  u a i t  
H..P group t o  analyze u r i n e  f o r  tritim a s  w e l l  a s  impinger water concentrations 

H e  s t a t e d  the . s i t u a t i o n  should be 
Corrected-Qithin t w o  months as they have received n o t i f i c a t i o n  t h a t  a Packard l i q u i d  

has been shipped and will be used by t h e  

fro3 a i r  sampling. 
? & 9 53 

86. 

87. 

ft was pointed out  t h a t  contan ina t ion  
and r e s t r i c t e d  a r e a s  even i n  excess of t he  new higher  l i m i t s .  Wzllhausen s t a t e d  
they a r e  now discovering this contamination because of improved d e t e c t i o n ' i n s t r u -  
mentation and at tempt  t o  c lean  up a f t e r  contarnination i n  excess of t he  new l i m i t  
i s  noted. 

ex is ted  f a i d y s l y  i n  un res t r i c t ed  

It w2s pointed out  t h a t  t h e  Radium Screening F a c i l i t y  now cloSed d o m  i s  highly 
Contaminated and, although as i s  claimed by the  l i censee  t h a t  c o n t a n h a t i o n  is 
f ixed ,  high concentrat ions of  Rn-222_may_be involved and t'nat t h e  l icensee  has 
not  determined t h e  concent ra t ions  t o  which j a n i t o r s  a r e  exposed. Wallhausen agreed 
t h a t  the f a c i l i z y  w a s  h ighly  contaminated End t h a t  no d iscuss ion  had be= made 
y e t  as t o  what t o  d o  with the f a c i l i t y .  H e  s t a t e d  t h a t  proper surveys wouid 
be made. 
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3 n2w Eberl ine p o r t s b l e  PAC SN-1 alp3.a 
022 E j e r l i n e  alpha f l o o r  survsy neter 
oae EberlLne alpha c0nstZi.t air  monitor Model AiX-3 
(in2 zernote high l e v e l  g ~ i a  probe. ( t e l e t ecco r )  0-1000 R/hr 
on2 400 channel pu lse  hz igh t  analyzer  wlzh  i z t eg ra t ed  nemory c i r c i u t r y  

Wall'nausen s t a t e d  a t o c s i  of  $SO,OCO has been spent  on new izstrumezt-action 
and t h a t  a Packard l i q u i d  s c i n t i l l a t i o n  counter has  been shi?ped and w i l l  be 
used t o  analyze tritim i n  u r i n e  and tritim trapped i n  iinpinger l iqu id .  

s c j n t i l l & t i o n  survey n e t e r s  

I 
76.  

- in~rovements  i n  the  PZericinT F a c i l i t y  

77, The inspector  noted t h a t  t h e  aiiericium coinpounding glove box and press  hood were 
equ ipped  with .Fe,ko f i l t e r  plenuns of a CEisson type, suppl ied  by Nuclear Safety 
Sys tem Inc., fdfr easy replacernext, It was aiso noted t h s t  one p ro jec t ion  
from the glove box t o  which gaun t l e t  gloves Ere a t t ached  
former width of 1" t o  approximately 3" t o  -allow easy replacaTent  of gloves, 

Six v i s i b l e  aagnehe l i c -  pressilre gauges have been i n s t a l l e d  and a l l  show pressure  
d i f f e r e n c i s l s  g r e a t e r  thzn 0.5" Close supervis ion 
i s  provided by t h e  constant  a t tendance of a Real th  Pkys ics  monitor who enforces 
p r o v i s i o s  as t o  t he  overseeicg of p r o t e c t i v e  c lo th ing  and f z c e  nask f i lm badges 
and sa fe ty  procedures. Kr .  E, Tgyior, a new superv isor  aiso enforces  strict 
sa fe ty  ru l e s .  

w2s  extended from a 

w z t ' e r  i n  t h e  exhcust system, 

78. A review of t he  records  of breathing zone szxql ing revea led  no overexposures i n  
t h e  a e r i c i u r n  f a c i l i t y  during 1968 and s t ack  r e l e a s e s  w e r e  a11 below P I X .  . 

Currsnt Possession and ScoDe of Actkw 

Licensee cu r ren t ly  possesses  22,486 C i  E-3 a s  gas and prozac t .  
r e l a red  t h a t  they a r e  cu r ren t ly  ;;roducir,g gas f i l l e d  tubes  a t  t he  r z t e .  of 350,000 
tubes per year  whereas during previous year  1966-1967 produced 6C3,CCO gas f i l l e d  
b o t t l e s  . 

7 

79. Wall?-ausen 

8C. Licezsee possesses cu r ren t ly  4.840 C i  of Ai-241 and Wallkausen s t a t e d  they a r e  
cur ran t ly  producing f o i l  a t  t h e  r z t e  of 1.5 C i  nonthiy iK?ereas during the  year  
1966-1967 produccion was at t he  r a t e  of 5 C i  Eonthly, Other macerials  on hand 
were 95-28 mCL C-14, 1.1 Ci Xi-63 30.5 Ci Kr-85 liceinse i h l t s  according t o  
invextory records were never exceeded, 

., ::2r,2~e2ct Discussiori an2 Review 

81. A discussion concerning the item of noncoz?licnce 2nd conditfcns noted TXS held 
i m e d i a t e l y  foliowing che inspec t ion  on Ju ly  12, 1968 z t t e d e d  5y the  foilowicg: 

p,. Mac Gonald -- Pennsylvsnla Ge?ar:zr,est of X e a l t : ?  
C.W. kral1hel;sen - Vice ;?resident  ia charge Xaclear ?rods;czs 
0.2. Olsen - R.S.O. 
E.X. Burtsavage - I;ss't 3.S.G.  

i2. It was pointed os: by che ins?ector =kat rke licensees si?Z;i lL=CEi of a use cjr' 

Sutton's eqnacions to prove t k t  c o x e r s r z t i o m  of tricL-Jr;. ir z iz  wes icaiscuz;e 
bec2.use ne t e ro log ica l  condi t ions  hz6 no t  been de:srxl-=.ed 225 d-,rse ~122s of 5 2  
l i censee ' s  r 'aci l icy w2s totally u x e s t r i c t d ;  noreover,  Che m e  of t he  eqlrrztlons 
cozsidered each s t ~ c k . s e p h r e t e i y , u s e d  insza:raneous rsiease equetioas x.7herzz.s 
t h e  l icensee  has 2 dus t e r  of six staclcs,and na p a r t i c u l a r  arrzy a l l  oaic:izg 
t-. L C ~ C Z I  * =  on a continuous b a s i s .  

. 
I 

. . ... ppmT-----.- ,, 1 . :  . -- 
1 . i .  

I-.. ... ,. . -. .. .-- .. . . . . .  . ,.,,. 
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- 3.794 rCi 
- 4,839 - 9.219 'I  - 0.864 'I  - 0.593 " - 0.335 - None d e t e c t e k i e  - 12.670 nc - -  

- 
15 n c i  i s  evidence of a lung burdea according t o  t h e  IJ,olyos2s r ep r t .  L--.- ' 

T r  I t  i-a. Urinalysis  

A s  previously discussed i n  q' 25 a i d  26 
formed by the  l i censee  f o r  tritim gave z n a l y t i c a l  r e s u l t s  30% too ICIJ and 
Burtsavage s t a t e d  he  a r b i t r a r i l y  q p l i e d  a i 10% cor rec t ion  f a c t o r  t o  t he  
ana ly t i ca l  r e s u l t s  g iv ing  r e s u l t s  80% of t r u e  a c t i v i t y .  
f o x e d  weekly on 20 persons i n  all tr i t im operat ions shows w i t h  one exception 
(see #40), on :he averege of no more thaa  6-8 uc H-3 / l i t e r  i l r ine  with no ur ines  
reported i n  excess of  28 uc H-3 / l i t e r  urine.  

70. of t h i s  repo-rt, zr-zalyses as per- 

The u r i n a l y s i s  per -  

Breathlnz Zorie A i r  Sampling 

Breathing zone a i r  sampling is performed f o r  a i l  z m e r i c i m  opera t ions .  
iaite ba t t e ry  operated air  s a q l e s ' w e r e  used znd r e s u l t s  i n d i c a t e  no overexposure 
base2 upon 40 ho .- exposures. Average breathing zone cozsen t r z t ion  run approxi- 
rAtely 0.8610-y2uC.i &-24l/rnl air .  

Breathislg zone saziplings were performed over 5 consecutive days i n  t he  t r i t im 
d l  gas f i l l  f a c i l i t y  f o r  1-p during norxzl  tube f i l l i n g  operat ions 

and naxiiim concent ra t ioas  d id  not exceed 2 x lO"uCi/rnl a i r .  Breathing zone 
szxpiing were &is0 perforned 0-during t r t t i a t e d  pkospteg f rocess ing  
2nd d x h * .  breathing zone concent ra t ions  d id  not exceed i.8 x 10- 

KO brezthing zone sairqling has  eve r  been perr'omed OK-, r d ~ o  prepsres  1000 C i  

71. Mighty- 

-I 

tzi H-3/ml a i r .  

72. 
tritiated t r i t i d e  once yea r ly  and who ~ C P  incorporz tes  a t  one r-m 1000 C i  

' oi tritiurn gas on t o  meta l l ic  f o i l .  The i i censee  w e s  c i t e d  f o r  t h i s  lack  of survey - 
f o r  t h i s  p a r t i c u l a r  opera t ion  during our ins?ect ion or' Xay 15-19, 1'367 and Jiise 10, 
1967 and w a s  informed of t h e  i t e m  of noncompliance i n  C0:Eq. l e t t e r  dzted Jrrly 20, 
1967 i n  c i t a t i o n  No. 2(b) ,  
the  inspection of November 13-17, 1967 (item 8 3  of our Fora  417 r epor t  dated 
Feb. 5, 1968). C0:Hq. l e t t e r  t o  t h e  . l i censee  dated Apr i l  1, 1968; however, did 
c o t  include t h i s  c i t a t i o n .  Burtsavsge s t a t ed  t h a t  they have never sz3pled the  ' 

enviroment  t o  ti?ich- i s  exposed over a 40 work wsek i.i:lei.1 he works with  
lC00 C i  tritim gas i n  t h e  tritiuin bui lding because he i s  a 2iff icu: t  p r s o n  t o  
schedule. Eurtsavage s t a t e d  t h a t  althokgh-notizies k in i n  azvance of h i s  
intended work C5-e Health Physics s t z f f  has a l ready keen cc;;mltte2 t o  other  duzies. 

C0:I a l s o  l i s t e d  t h i s  i tem OF c/c i n  t h e  report  of 

L.': . 
72. 3restZllng Zone s z q i i n g  on s e v e r a l  hanZ 2 i a I  pai,nters:v?io - ?erforxed,  accorc!iag,to 

r cords, 2nd the  maxinun 40 hour coixentrzcion l e v e l  was 0 - 9 4  x ??C of 5 x 10-o u C I -  
E sol/mt, a i r .  
evzluat ioa of l i q u i d  izp inger  saxples  2ZC c o z i l  hz\7e beer. exceedEd. 
5 However, i c  should Le notsd t h a t  Lf th2re  is a 30% e r r o r  i n  

74. a x i n g  tke  i r spec t ion  of t h e  t r i t im buL1Cir.g GI 7/1/62, ~ 1 1 ; ~  ~ n s s e c c o r  a7.d ~lse;. 
bot;? n o t e d  t h a t  a Johnson Labora tor ies  t r i z i - c ,  LLr r.zZicar meszrlcg r o a n  ~ i r  
v2s reazing betwem 4-bilg-*6uci/ra1 E I r  o r  EF?roxir.ztely a t  >ZC \<:Liz i;o war:.: :-:.s 
i n  7rogress.  A recordlng s t r i p  chart at tac2ed t o  tLe z.ox l tor  indizzted t"-" b L C L  >.-2 
l e v e l  exis teg f o r  t h e  previous 24 boars. - 
- ;:Tzove2 I z s t r m e n t k t  ion 

:?e inssector noted tha t  the  licensee i i b ~  Elready procured t k  following new 
r a c r r c i m  i e t ecc ion  and neasur lzg  i n s t r m e n t s :  

7 3 .  .. 

--- ,.. 1. , . 
... . .. .- , , 
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OrFanization and 4Iar.igemext 

65. wor?.; <mrolving radioriuclidzs i s  ncw tinder :be X u C l e a r  ? roducts  Divislon. 
C.!.!. h'ailhausen, Vice-Pres i ien t  , of t ts  shove d i v i s l o n  s t a t e d  h e  now spends 
c o r e  than 50% of h i s  tir;,e a t  Blooxsburg t o  enscre  safo use of r . a t e r i z l s .  
I iealth Physics Group now has 12  persons inclucifng s i x  j a n i t o r s  who a r e  d i r ece ly  
res7onsible  t o  Wallhausen and not  t h e  l o c e l  p l an t  manager. 
j o l x d  t h e  E.P. group Ju3e I, 1568 as Tr inc iTle  Eea l th  PhysLcis t  has kzd 1I  yecrs  
ex2erience a t  tianford, Washington and t h r e e  y s z r s  wl th  COS-XXD wich p r i n c i p l e  
esper ience i n  ope rz t iona l  h e a l t h  physics .  
apgears t o  hzve improved. Olson reported t h a t  a member of t h e  Health Physics 
Group i s  now on f u l l  t i m e  duty i n  the  i ixericiun f a c l l i t y  and t h e  t r i t i u n  hand 
p a i n t  f a c i l i t y  t o  ensure  safe p rac t i ces .  
w r i t t e n  orders  s t a t i n g  no new procedare can be i c i t i a t e d  by production without  
p r i o r  approval of t h e  Heal th  Physics Group. 

The 

0.5. Olsen, who 

Orgznlzation aid d i r e c t  supervis ioa 

A s  of 7/11/68 Wallhausen issued 

Personnel MoIlitorinq 
F5la Zadges 

Film badges processed weekly by Radiat ion Detect ion Co.  are s t i l l  used f o r  per- 
sonnel monitoring. 
f a c i l i t y ,  Records i n d i c a t e  t h a t  maxiaum exposure was received by.-L 
who processes most Am-241 under Baker's supervis ion.  -.C received the  
f ol lowing exposure : 

66. 
Finger  r i n g  badges are used by a l l  personnel  i n  the  ainericium 

e n t i r e  year  1967 
. .  Eeeta Ga;nra 

r i g h t  f i n g e r  
l e f t  f i n g e r  2 2 . 6 3 3 k  
whole body 2640 m r e i n  

14. i50 .,mGad rAiL '? 

67. All other  exposures w e r e  less t h e  above 2nd average one h a l f  t h a t  of- 
Records f o r  t h e  f i r s t  5% months of 1968 w e r e  a l so  examined and show that- 
who mixed radium p a i n t  received a azxinuin fj.ngey exposure of 12,430 m a d  and 
820 m e n  whole body dose. 'who procdsses:%ooin 241, hzs  a f i n g e r  exposure 
f o r  t h i s  per iod of 7370 mrad and a whole body exposure of 400 m r e m .  
quar te r  year  exposures d id  not ' exceed  t h e  l i m i t s  expressed i n  IO, CFR 20-101. 

Calendar 

Ur L n d y s  is 

68. Weekly u i n e  a n a l y s i s  f o r  arer ic iuin i n  u r i n e  is still perforzed by Eberl ine,  
Kew Mexico f o r  5 persons.  The records w e r e  exmixed  and do noc h d l c a t e  any 
overexposures. The n2xirr.um u r ina ry  oG:=put WES noced f o r  

showed 3 . 3 8  dpm and 3.34 dpm i n  24 hour voids  on 12/30/67 and 1/14/68. Urines 
f o r  

who has  a prev ious ly  determined bo6y barden of 0- 

usua l ly  show no more than 1 dpz/24 hour void.  

69. Burtsavage reporced t h a t  a Zelgesen po r t ab le  %oily counter  w z s   sed on Kzr-ch 2 1  
and 22 ,  1968 t o  eva lua te  3ody burdens f o r  Ray226 and ches t  barcezs for Pn-241. 
The records of Helgesen 's  r e s u l t s  a r e  as follcws: 

a. Vhoie bozv counting for  roliurr: 

12.i05 r .C i  
46.269 I '  

3.063 ' I  

6.506 
17.5% 'I - 21.644 " 

- -  - 
.Ilrrr w 

I 

100 n C i  is evidence os' a Ra-226 body burden zccorClzg to ;he Belgesert 
report. 

b .  Ches t  cocnting. f o r  An-241 - - 6.226 r.Ci 

.. . -.: ..~. , . . ... ..._. ,.. . .. . .  . 
, : ;' . .  . . .  .- .. .-.... ...___..__I_.__ 

% .i.. 
.. .- ..,,. ~ .... ,_ ., 
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55. "Item KO. 9. 
of July 17,  1967, sixveys were linaZequate t o  d e t e x i n e  c O r n p l i s n c e  with 
10 CFR 20,103 with respect  to t h e  a i rborne  ccncent ra t ions  of radon 222 t o  
x-fiich employees were ex?osed while working in the  rad5-a scre2nizlg roo=. 
Durlng the  week noted above, severa l  indiv5Zusls working i n  t h e  zaZim. 
screening room were exposed t o  a i rborne  concent ra t ions  of radon 222 i n  
escess  of AEC limits wken averaged over a Terlod of seven consecntive days." 

Contrary to 10 cFR 20.201(3), "Suzveys," e s c q t  f o r  c?e week 

Llcensee 's  Reported CorreztLve Action 

59, Licensee's  reply dated A p r i l  30, 1968 s t a t e d  th2t 211 r a d i m  operat ions Cave 
ceased. 

Current Stacus 

Burtsavage reported that t h e  Ra d i a l  pa in t  f e c i l i t y  was closed as of January 11, 
1968. 
fo r  r e p a i r s  on r e t u r n s  and work was performed as fol lows:  

60. 
He s t a t e d  use of t h e  f a c i l i t y  s ince  t h e  last previous inspect ion was 

1/3/68 inspect ing d i a i s  Roo2 zir Rn-220 3 , 3  i lo" uCi/Ixl sir 
b - 2 2 6  p e r t i c u l z t e  3.8 I- 10-13 uCi/ml a i r  

1/9/68 -screening watch 
d i a l s  90 minutes Rn-220 5 f- 10-9uCi/ml a i r  

1/10/68- '' 11 

61. Radon Breath Analysis perforzied by D r .  A. Weber, For2h.m University,  was per- 
formed on 1/8'ar.d 4/23/68, The r e s u l t s  are a s  follows: 

1/ Sf 67 41 231 65 

br, 0.36 

0.33 
0.33 
0.17 
0.13 
0.30 

- - - 
0 
(.lllllr 

P c i  RE-226 p e r  
l i t e r  expired b rea th  

0.27 

- 
0.48 
0.57 
0.13 
0.33 

62. 

65. 

€ 4  

One p c i  Rn-222 i s  evidence of 0.1 
s t a t ed  by Weber i n  h i s  repor t s .  
who a l s o  worked i n  t h e  rzditzn screening f a c i l i t i e s .  

ugn cozsi6ered t o  be a 3cdy burden irs 
The a h v e  personnel  a r e  a l l  tritiu-a d i a l  7 a i n t e r s  

Bartsavage s t a t e d  the redirrm screening f s c l l l t i e s  are kig'nly contsinin~cled with 
' fixed r a d i m  contamination averaging from iG0, 000 - 2C0,COO cpn/60 cmL \+en 
measured with a Eberline PAC SN-1 alpha s c h t i i l a t i o n  de tec to r .  
i s  eqnivalent to-550,000-1,1G0, GOO alpha dpn/100 cm , 
jznitors h a v e e n t e r e d  occe or twice weekly t o  wash t h e  si.iire a rea  t o  renove any 
?oss ib le  removable contmina t ion .  
Iz5orz tor ies  and rooms containing Sy-product n z t e r i a l .  
sm? l ing ,  breathing zone, o r  brezth anslysis w2s done or, these parsons. 
s t a t e d  they wore ove ra l l s ,  gloves,  workshoes but riot face nssics or  resp<ratsry 
protection. 

ZIe s t a t e d  t h i s  
2 He also  stated thet  

H e  s t a t e d  t h a t  these  persons also clean 
R e  s t a t e d  co room a i r  

He a l s o  

This itezl /'e of .-..- noncap l i znce  is r ecu r rzn t  wLrii r e spec t  t o  cleaning persc.;..r.el x,.:?o 
enter a dosed contr i in t te l  area wichci l t  ariy 6f i ;exkx ! t lon  Or' theL working en- 
vironrient . \-. 



.. 
I - 

52. 

53. 

54. 

55. 

56. 

57.. 
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L i c e w e e ' s  ReDorted Correct lve Action 

Licecsee i n  h i s  le t ter  dated A p r i l  30, 1968  repor ted  r e l e a s e s  from the  HarL 
Pain: s tack during Deceinber i467 ss ail beicg bzlow X?C,but those  i n  January 
2nd February 1968 are approxicately 28 t k e s  KPC. The l e t t e r  s ta tes  e r r o r s  
were nade i n  sampling o r  i n  countir.;. During the  in spec t ion  i t  was learaed 
t h a t  sanpling i n  December 1967 w a s  done 3y inexperienced persczne l  and t h a t  
too  g rea t  an a i r  flow w a s  drawn through t h e  w s t e r  i q i n g e r  sa r ,p l e r  causing 
a loss of sample. 

Currect S ta tus  

A s  previously s t a t e d  i n  paragraphs 25-32 of t h i s  r e p o r t ,  averzge concentrat ions 
are determined by 27 samplings each f o r  24 hours  between Janus -v  1, 1968 and 
June 28, 1968 show average r e l eases  of 18.66 x E C  o r  37.32~10'~ uCi (sol)H3/ml 
a i r  v ia  s tack No. 14 Hand Pa in t  exhaust s tack.  Wallhausen s ta ted the  0 2 1 ~  
cor rec t ive  a c t i o n  t&en 
h a b i t s  and papering a l l  f l o o r  and worktabl'e su r f aces  with work t a b l e  paper 
changed twice d a i l y .  
reduce concentrat ions because they intend t o  b u i l d  a new watch d i a l  f a c i l i t y .  
The loca t ion  a t  t h e  t i m e  i s  undetermined according t o  Wallhausen. 

This item of nonconplicace reinains uncorrected f o r  t he  reason s t z t e d  i n  
Paragraph NO. 33 of t h i s  repor t  which c o n s t i t u t c  an improper evaluat ion.  
cause of an-30% c a n t i n g  e r r o r ,  th'e l i censee  couid a l s o  exceed IQC by 23.84xV:. 

"Item G8. 
p lan t  exceeded the  contaninat ion lizits spec i f i ed  i n  your l e t t e r  
dated Apri l  28, 1961, and your revised Stzndard Operating Proce lure  27, . 
contrary t o  License Condition No. 17 which incorpora tes  t h e  rer'erenced 
d ocuz.ent s . 'I 

w a s  t o  i ndoc t r ina t e  watch d i a l  p a i n t e r s  i n  s a f e  work 

H e  a l s o  stated no o the r  a t t e c p t s  were made t o  t r a p  o r  

Be- 

Survey d a t a  indicated t h a t  t he  su r faces  throughout your 

Licensee 's  Reported Correct ive Action 

Licensee in  h i s  l e t t e r  dazed A p r i l  30, 1568 repor ted  t h a t  t h e  reason f o r  the  
c i t a t i o n  was t h a t  t h e  l i m i t s  formerly i rqosed by t h e  l i censee  w e r e  too low and 
t h a t  l i b e r a l i z e d  l i m i t s  would mean cokpliance. 

Current S ta tus  

Surveys perforned by Burtsavage inciicated t h e t  t h e  l i censee  exceeds the  liait of 
50,009 dpm/100 crn2 f o r  removable tr2ti-;n i n  a c c e s s i b l e  surfaces i n  restricted 
areas .  

7/8/68 - Table su r faces  where women do hznd p a i n t  - 60,000 dpd103  cr? 
6/20/68 South w a l l  shelves  hand pa in t  rooin 95,000 dpm/100 an2 
6/11/68 Baseboard in hallway 1'35,000 " II 

Penci l  sharpener 80,000 I' II 

6/7/68. Green cabine t  sur faces  115,003 'I I 1  

Surface of  do l ly  300,050 I I  

Electric wall c i r c u i t  boxes 57 ,500  " 11 

2G0,000 11 l,?a11 shelf  cid2r clock 

co- ..,c,.,natlozi * cont inues t o  be re leased  f o r  &'- crra I;zrd p a i n t  o?czaticns, rr;t t h i s  
~ ; E X  of nonconpliznce i s  recurreat. The third f l o o r  ca fe t e r i c l  (uarestrictei) 
zoet  by watch d i a l  painters uader License-7 is discussed In  Izzter p a r t  or̂  Para- 

~ L ~ J S  been exceeded. 
~ r q k  49 andfquentLy. shows limits of SS? 27, pzge 14, Iteia D . I . C .  5000 dp-/XO c r  3 

.--il-r --.lll..C-..-., ~ __.__. ~. . ... . ..... . . . .... 

< '  
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4 6 .  Etlrtsavaze s t a t e d  the Health F5ysics Group now has  six j a n i t o r s  who c lean  up 
a l l  r e s t r i c t e d  and u n r e s t r i c t e d  arezs on a d a i l y  b a s i s .  Surveys f o r  Aipha 

..,-,mation c -- - are now made using an I 3 e r l i n e  a ipha  f l o o r  monitor. 

47. Or: 6/27/6S Baker i n  his d a i l y  surveys or' tne  r e s t r i c t e d  a m e r i c i m  labora tory  
using an Eberline PAC-3 s c i n t i l l a t i o n  aipka survey meter coted the following: 

X1~nin.m Catch Tray - 12000 cpm/60 cn2 alpha renovs3le . 
r o l l s  base 80000 
outs ide  su r face  r o l l e r  hood 125000 'I 

5/28/68 ou t s ide  p re s s  l eve r  handle 16,003 dps/lO$ cn2 
6/19/68 con t ro l s  d i ac ro  cuz te r s  10,000 c p d 6 0  cm 

ou t s ide  w a l l s  of  hood S,OO3 I' 

f o i l  i n spec t ion  area 6,000 
tongs 2,000 

Cn 6/3/68 and 6/14/68 s imilar  con2ziilnation w a s  noteLGOn 8/11/68 the  inspec tor  
using an Eberline PAC-3 s c i n t i l l a t i o n  alpha noted 6003 c p d 6 0  c d  alpha a t  t h e  
base of t he  l a rge  r o l l e r s  and 6COO cpm/60 crn2 a t  an opening t o  a s torage  c e l l .  
The surveys for removable contamination noted he re  exceed the  va i ces  spec i f i ed  
i n  Itein B.2 .a .  ' P 13 or' sop 27, for  r e s t r i c t e d  area scr face .  

4 8 .  Secords of r e s u l t s  of surveys for ' renovable  tritium c o n t m i i i a t i o n ' i n  r e s t r i c t e d  
a reas  showed ins t znces  whereby t h e  l e v e l s  of I t e m s  B.1.c and B.2.c, page 13, 
sop 27 were exceeded. Examples are: 

6/25/08 
exceecied 500,000 dpm/100 em2, t he  h ighes t  about 2,000,000 dpd100 cm2 

Survey of  i n t e r i o r  of hood i n  triti-im gas f i l l  a r ea  - seve ra l  smears 

3/19/68, 4/5, 5/29, 6/4, and 7/5/68 surveys of equipment, f l o o r ,  te52e sur faces  
Lin tritium gas f i l l  a r ea  ind ica ted  about e i g h t  i n s t ances  whereby 50,COO dpn/100 cm2 
was exceeded, l e v e l s  ranging from 65,000 to 495,000 dpdL00 cm2; .  

49. A review of records of smear survey r e s u l t s  f o r  u n r e s t r i c t e d  a reas  showed cmerous  
inscances whereby removable alpha coazmina t ion  exceedeci l e v e l s  of 2CO tpd100 cz? 
given i n  i t a n  D . 1 . a  1 page 14,  S0227. Surveys Of 5/1 l -s i1d- f8~h8.noted  l e v e l s  f o r  
f loo r s  i n  passageways and o f f i c e s  ranging up t o  13650 dpn/lOg C z 2 .  -- .--__ Records --_ sholged 
t h a t  following the  5/18/68 survey, some decontamination wzs perlwmed ar,d l imi ted  
surveys of 5/21 and 5/23 indicated appreciable  reduct ion  of renovaSle contzmination 
i n  several  areas .  Several  ins tances  of removabie tritium c o a t m i n a t i o n  exceeding 
:he lknits of 5000 dpm/100 cm2 wers noted. Thesc are: 

3 unres t r i c t ed  area B c o n t a i n s t i o n  
2 

3rd f ibo r  c a f e t e r i a  
rexovzble contaninat ion on severa l  occassions exceeded 5000 C p a / l O O  c m  
6/6/68 
5/18/68 
4/9/68 11,000 I t  Kitchen ctibiilet shelf 
3/12/68 8,000 I '  Green cha i r  su r f ace  

26,000 d$n/lOO czi2 top  of wzste can 
6,000 anp/100 cia2 Window s i l l  North Wall 

51. "Iten i i7 .  Contyary t o  10 CTR 20.201(b), "Surveys," sccveys 1521'42 

inadequzte t o  determine c o q l i a n c e  wi th  10 CFR 20.i2G 
with r e spec t  t o  t h e  a i rborne  concent rz t ions  of t r i t i n  
r e l e i s e d  to uzlrestr lc ted 2re2s f ro3  zhe T r i t i m  E222 Pz in t  
F a c i l i t y .  
p r i o r  t o  Xay, 1S67 of the concent rs t ions  of trltic-1 relezsed 
f roa  the T r i t i u n  Hand P a h t  F s c i l l z y ,  i t  ap-,ears t k z t  you 
nay h v e  exceeded t h e  i ln i t s  spec i f i ez  i n  10 CFR 20.106 
when averzged over ii cne-yesr ? c l o d .  

Eased on t h e  eva lua t ioas  t h a t  have been czCe 

-. ._-._ . .. .. . . . . . , . .. . . , , , , , . , . . . . . . ; !  i .  
....-I- .,,-I.C.,+.,n T ,  ,,. . , , "  , 
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Curre:: Scatus 

Current inspect ion r evea l s  only one i i lstance wkich revealed poss ib l e  exposure 
t o  excessive co cer , t ra t ions of ~3 i n  air. 9 7  working f i l l i a g  g l a s s  
tabes  with 4C i-? each and blending 3C3 C i  H phospher v ' t h  orgznic  ma te r i a l  
during the  week& December 1s-22, 1967 showed 3.02 uCi H p e r  l i t e r  u r ine  on 
Decenber 18, 1967 p r i o r  t o  s t a r t i n g  work and 20.70 u c i  H-3/1 on December 22, 1967. 
Burtsavage s t a t e d  t h a t  t hese  u r i n e s  have a +iG% cor rec t ion  f z c t o r  added t o  t h e  
a n a l y t i c a l  data .  
sam2ling r e s u l t s  were low bu t  d id  no t  q u i t e  know i f  10% w a s  v a l i d ,  
he has  added 10% t o  211 u r i n e  ana lyses  r e s u l t s  s ince  shor ten ing  a n a l y t i c a l  time 
but did not add any c o r r e c t i o n  f a c t o r  t o  ana lys i s  of s t a c k  i c - p i n p r  sa.zples 8 s  

r e s u l t s  represented a g a i n  of 19.24 uCi i n  f i v e  days assuming 50% b io log ica l  
decay of the  December 18, 1967 sample. 
a f i v e  o r  s i x  day h a l f  l i f e  f o r  tritium, 
uCi H3 snd ind ica t e s  an  exposure of 1.65 x M C  of 5 ~ 1 0 ' ~  uCi H 3 / d  air  f o r  a 40 
hour consecutive work week as expressed i n  Table I, Column 1. 

40. 

3 
3 

He s t a t e d  h e  added 10% because he f e l t  t h a t  t he  u r i n e s ' s  
He s t a t e d  

4 t he re  were ?or the  most p a r t  n igh readings.  According t o  Buresavage, 
- 

Iie stated-1iv.ination e x h i b i t s  
This r ep resen t s  a body burden of 827,3 

41. KO r epor t  w a s  t ransmi t ted  t o  any o f f i c e  of the  Cornission concerning the exposure 
according t o  Burtsavage, 
ta ined the-wording t h a t  t h i s  exposure nay required n o t i f i c a t i o n  t o  t he  AEC. 

-in h i s  re l y  repor ted  no. inc ident  except a mixture of work involving 

H i s  reques t  f o r  w r i t t e n  explana t ion  by-con- 

handling of 300-C H 3 t r i t i a t e d  phospher 2nd f i l l i n g  60 g l a s s  tGbes with 4 C each. 

42. "Iten $5. Ind iv idua ls  working i n  t h e  r e s t r i c t e d  kziericium 
Lajoratory and engaged i n  va r ious  o2era t ions  involving 
the decontamination of t he  labora tory ,  and the  replace-  
ment of a i r  f i l t e r s  were not  adequately i z s t r u c t e d  i n  
the  sa fe ty  problems a s soc ia t ed  wi th  exposures t o  radio-  
a c t i v e  mater ia l s ,  and i n  t h e  precaut ions  o r  procedures t o  
minimize t h e i r  exposure during such operat ions,  cont ra ry  
t o  10 CFii 20.2G6(a), " I n s t r u c t i o n  of personnel;  pos t ing  
of no t ices  t o  employees." 

Llcensee 's  Re-sorted Correc t ive  Action 

G3, Licensee i n  h i s  l e t t e r  of Qr i l  30, 1968 reported t h a t  procedures have been d ra f t ed  
f o r  a l l  operations.  The i n s p e c t i o r  noted t h a t  nzw SOP w e r e  d r a f t e d  and were 
issued t o  211 personnel 7750 may be  involved i n  operat ions.  These SO? include 
procedure fo r  changing f i l t e r s  on glove boxes, gaun t l e t  g loves  on glove boxes and 
roof f i l z e r s .  The inspec tor  noted these  pre w r i t t e n  procedures were d e t a i l e d  w i t h  
step by step drawings, 
procedures as well .  

Olsen s t z t e d  all persoanel were i n s t r u c t e d  i n  t 5 e  proper  

- 
item of nonconpliance has  been correctez.  

L4. "Iter: $6. Survey data  ind icz t ed  t h a t  t h e  sur faces  throughou: your 
p l a a t  contanizaced with r a d i o a c t i v e  ma te r i a l  exceei  t he  coa t=- imt ion  
l i m l t s  specified i n  your l e c t e r  dated Apr i l  28, 1461, z7.d your revised Stzndard 
O?eretlng ?-rocedare 27, cor.trary to License Coadit ion KO. 10 w?tleh inco r io ra t z s  
the rsfr-reaced doctments." 

L i c ~ : ~ . c e e ' s  Reported Correc t ive  ~ c t t o x  

4j. LFccgsee i n  h i s  l e t t e r  of Apr i l  30, 1968 s t a t ed  thz: 2he l i c e n s e  Iizits were too  
low but  t h a t  contaminated a r e a s  have been iccz ted  and cleaned. The l icensee  
arnezldd his SOP Xo. 27 Health Physics  Procedures t o  inc lude  h igher  I k i t s  f o r .  
fiiced and removable containination, see  pzges 13-15. SOT 27, as azmxie2, wzs 
iaclcded as License Condition Eo. 18 in  License Aiiefidment No. 35 d z t e t  Jcrx 27, 1965. 

------- ' ' . .. .. .,I ...._. .. -? .._. ~ . . .- ... 
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33. The l i censee  has  nade s u f f i c i e n t  samples t o  evalczce s t ack  concentracions;  
however, t h e  l i censee  i s  s t i l i  i n  noncom2liance with 10 CFX 20.201 f a i l i n g  
t o  properly eva lua te  t h e  r e l e a s e s  of H3 ( s o l )  t o  u n r e s t r i c t e d  areas v i a  
s t ack  discharge because: 

(a) 

(b) 

Use o f . S u t t o n ' s  equat ions w a s  inade without pro?er ne t eo ro log ica l  da ta .  

Use of Sut toc ' s  equat ions w a s  made without evaiuet ing the e f f e c t  of t h e  
t o t a l  e f f l u e n t  r e l eased  by t h e  l i c e n s e e  v i a  s tack  discharge.  

(c) R e s t r i c t i o n  e x i s t s  on oniy one s i d e  of t h e  l i c e n s e e ' s  f a c i l i t y  and 
o ther  t h ree  s i d e s  are u n r e s t r i c t e d  ind ica t ing  t h a t  t h e  l i c e n s e e ' s  f a c i l i t y  
i s  e s s e n t i a l l y  u n r e s t r i c t e d  snd t h e  l i censee  i s  requi red  t o  s t i l l  use 
concentrat ions r e l eased  a t  po in t  of discharge.  

(d) The l icensee  by shor ten ing  a n a l y t i c a l  ti%e introduced En e r r o r  of -30% 
i n  h i s  e s t i n a t i o n  of concent ra t ioas  of  EJ(sol)  s tack  el ' f luent .  

34. " I t e m  33. Contrary t o  10 CFR 20.201(b) , "Surveys," surveys 
were inadequate t o  determine c o q l i a n c e  with 10 CFR 20.103 
with r e spec t  t o  t h e  a i rborne  concentrat ions of n i c k e l  63 
and krypton 85 t o  which employees were exposed whi le  
workiilg i n  l a b o r a t o r i e s  xchere t h e  p l a t i n g  of n i c k e l  63 
i s  performed a n t  where tu3es &re f i l l e d  with krypton 85 gw." 

Licensee ' s  Reported Car rec t ive  Action, 

35. Letter  of A p r i l  30, 1968 r e p o r t s  t h a t  t hese  operat ions occur inf requent ly  and 
t h a t  Hi-OS g a t i n g  . involves no volat i1 ,es  and subsequent surveys showed no ex- 
posures,  

Current S ta tus  

36. Eurtsavage stated that no extern21 E.M.F. has  been appl ied t o  Ni-63 p la t ing .  
He reported t h a t  t h i s  i s  done using electromotive force on metals using an 
enclosed c e l l ,  
ac ross  the  face of 100 1h. Urine was checked of Gingrich d i o  performed X i 7 6 3  
p l a t i n g  and analyzed s p e c i f i c a l l y  fo r  hii-63 on t h ree  occasions by Isotopes Inc. 
who reported activity as less than 6 dpm/24 hour void f o r  each sampling. 

All p l a t i n g  i s  done i n  an enclosed exhaust hood with a i r  flow 

37. Records i nd ica t e  t h a t  5 m2i of Rr-85 gas  i s  used o x e  moathly t o  c r e a t e  a gas 
filled l i g l i t  source and thatfilling occurs ia a s p e c i s l  hooc! w i t h  a ir  flow 
greater than 100 lm. 
of Kr-85 i n  gzs sanples co l l ec t ed .  
f o r  1% hours monthly could not c r e a t e  an overexposure. 

Stack air  froin Stack KO, 8 showed no d e t e c t a b l e  i i c t iv i ty  
Burtsavage s t a t e d  use of  mall quantit ies  

This item of noacompliance ap?ears t o  hzv2 been corrected by t h e  l i censee ' s  
evauxt i5ni - -  . -__ - ._ _. -. 

38. "Item 4. Contrary t o  10 CFR 20.405(a) , "Reports of overexposures and excessive 
l e v e l s  and concentrations,11 c. S. Rsdiun Cor?ozstion f a i l e d  to f i l e  with cke 
C o z i s s i o n  a report of t h e  exposures of z b b o r a e  concezzrat ions of rad iozc t ive  
mzcerizl ,  refezred t o  i n  Icem 1 above, received 5 y  i t s  em?loyees i n  excess of 
E C  l h i t s .  The r e p o r t s  w:?ich were f i l e 2  wich th2 Comission by L. S. R a d i n  
Cor2oration of the  e q o s u r e s  were not  t ine ly ."  

Lics?Isec's  ReDoried Correc t ive  Action 

34.  Llcezsee r e p o r t e l  i n  l e t t e r  dated &xi1 50, 1963,  t he  s c q u i s i t i m  of new eqoipnezt 
t o  beccer i d e n t i f y  r epor t ab le  inc iden t s  2cd s t a t e d  p r o i q ~  r e p o r t s  would be 
su5mltted. 

. 
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IJallhausZn s t a t e d  t h a t  a l l  roo f s  are aot res t r ic ' i ed  and t h a t  worknen nay en te r  
t o  perform needed maintenance without  restrictio: .  
i n spec to r  noted t h a t  t he  East end only of t he  l i c e n s e e ' s  f a c L l i t y  i s  enclosed 
by a s ix  foo t  high chain l i n k  fence 200' x 330' as descr ibed i n  drawings 
submitted wi th  the  l i c e n s e e ' s  l e t te r  of Apr i l  16,  1968. 
area are  t h e  Tri t ium Building,  s e v e r a l  waste s torage  bui ld ings  and evaporator 
waste handl ing f a c i l i t y .  
O i i t .  
noted.  
Westclox f a c i l i t i e s  are coxp le t e ly  u n r e s t r i c t e d .  
t he  gas f i l l  hand p a i n t ,  americium, krypton-85, nickel-63, o ld  Cs-131, h o t  ce l l  
and the  Westclox Building i n  which a screening  machine i s  used t o  apply H-3 pa in t  
au tomat ica l ly  t o  l a r g e  d i a l s .  

lie a l s o  s t a t e d  zzd the  

Within t h e  fenced - -... -_.__ . . ..__ ._ . . . 

The fence  w a s  noted t o  have s igns  r eaz ing  "Keer, 
Only Authorized Persons and Vehicles  Kzy Enter." No o t h e r  fences  were 

The West, North and Southern s i d e s  of t he  l i c e n s e e ' s  riain bu i ld ing  and 
The u n r e s t r i c t e d  area houses 

Wallhausen s t a t e d  the  fence w a s  e r ec t ed  on the  recommendation of t h e i r  consu l t an t ,  
D r .  Krohmer, who appl ied a modified S u t t o n ' s  equat ion based on the  premise t h a t  
p r e v a i l i n g  winds were f r o n  West t o  East. 

Wallhausen and O.L. Olsen, t h e  l i c e n s e e ' s  h e a l t h  p h y s i c i s t ,  both s t a t e d  however, 
t h a t  they have no knowledge of t h e  wind condi t ions  i n  the  Bloomsburg a rea  and no 
s tudy  w a s  made of wind v e l o c i t i e s  or d i r e c t i o n s  and t h a t  Krohner used assumptions 
i n  h i s  u se  of Su t ton ' s  equat ion wi thout  any knowledge of requi red  meteorological - -. 

-__-I_---- aata. 

The inspec tor  notes  t h a t  Krohmer i n  h i s  u se  of Su t ton ' s  equat ion t r e a t e d  each 
s t a c k  ind iv idua l ly ,  whereas, t h e  l i c e n s e e  has  a random a r r a y  of s t acks  not  i n  a 
s t r a i g h t  l i n e .  Examination of t h e  formula used by Krohner reveaied t h a t  he used 
equat ions  4.72, 4.73 and 4.74 appearing on page 50 of "Meteorology and Atonic 
Energy" apparent ly  r e ly ing  on the  no te  under these  formillae which s t a t e s  t h a t  
"The i n t eg ra t ed  dosage from an ins tan taneous  source i s  i n  o the r  words i d e n t i c a l  
i n  form w i t h  the  concentrat ion from a continuous source ( c f .  E q s .  4.50, 4.65, and 
4.66). 
of the  equat ions used by Krohmer, s t a t e d  via telephone on J u l y  22, 1968 t h a t  
t h e  formulas were inco r rec t  because i n t e g r s t i o n  wi th  r e spec t  t o  (T) t < m e  uses  a 
s h o r t  t i m e  f a c t o r  (no g r e a t e r  than 30 minutes) and t h a t  fo r imla . r ep resen t ing  
average concentrat ions over a long per iod  of  t i m e ,  from a contir.uous e leva ted  
source should be used. He suggested G i f f o r d ' s  equat ions "appearing h'uclear 
Safe ty  1961" are appropr ia te .  Equation No. 4.76 i n  Meteorology and Atomic 
Energy i s  similar t o  Gi f fo rd ' s  equat ion .  S i c k l e r  a l s o  s t a t e d  t h a t  Krohaer e r red  
i n  no t  u s ing  t o t a l  i n t eg ra t ed  e f f l u e n t  f r o m h a c i c s  and a l s o  assumed t h a t  the  
wind blows d i r e c t l y  East 100% of t h e  tine. Use of equat ion 4.76 "Average con- 
c e n t r a t i o n s  once a long per iod of t ine from a coctinuous e leva ted  source,  

M r .  Irwin Spickler ,  Reactor Licensing,  Hq. who had reviewed the  use  

c 
I- I 0.02 Qf -h2 . .  

was made by the  inspector ,  see Exhib i t  "A" . %- ,cr < .J-Z f . '  - . 

- e 
3  zip,; 2-,n 1 7 \2-n .. 

L J  

Xav = 
, 

' f a  . > -. . f  - 
- I  

The i n spec to r  noted during t h e  in spec t ion  t h a t  t he  end of t h e  E a s t  end fence w a s  
91.5 meters away from cen te r  l i n e  of a l l  roof sracks. Using C-2 = 0.2,  from 
f i g u r e  4.4 page 54 Meteorology and Atomic Energy f o r  n e u t r a l  conditions, and 
n t .25  and U = 2 .2 ,  parameters used by Krohmer. 

. -1 . -  
Xav = 4 . 6  = 10-9 uCi E-3 k r r  a t  t h e  East f e x e  l i n e  i f  tke 

wlnd were continuously i n  East direztion only.  

Since the fence runs p a r a l i e l  t o  t h e  main bui ld ing  a l l  p o s i t i o x s  z long  t::? Sor th  
slue of t h e  fence are t o t a l l y  u n r e s t r i c t e d  arid persons nay izpprozch uxreszr lc ted  
zreas t o  wi th in  42.5 f e e t  of t h e  c e n t e r  of t he  exnaust c load,  o r  12.9 neters. 
A: :his d i s t ance ,  average continuous concent ra t ions  would be ,  using t he  a3o\.s 
quota t ion  wi th f=0 .1 ,  3.7 x 10-8 u C i  H-3/nl a i r  and such persons would not  Gi 
e q o s e d  t o  excessive concent ra t ions  i n  a i r .  (See Exhibi t  "A" f o r  ca i cn la t ions )  . 
IC appears  t h a t  r e s t r i c t i o n  of t h e  roof nay be a l l  t h a t  i s  needed a x ?  conzlrxing 
surveys at t h e  roof perirreter.  
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1s. Burtsavage s t a t e d  and records showed t h a t  s t ack  saap1if.g w a s  performed on 
Stack No 
24 hour samplings wi th  an average concent ra t ion  of 31.8 x 
a i r  f o r  6 months between 1/1/68 - 6/28/68, o r  15.9 x FPC 05 2 x 10'7uCi H3(SOL). / m l  
a i r  a s  expressed i n  Appendix B, Table  11, Colmn I. 

9, t h e  Gas F i l l  Stack-, Main Building, on 56 Cays and represented - .--_: _-.- ?-. - _ _ ^  --Clni .-__-- uCi H3 (SOL)/ml 

19. Records ind ica ted  t h a t  s t ack  sampling w a s  per fomed on 52 Cays over 24 hours on 
Stack No. 10, t he  Tritim Building,. and average coccent ra t ions  between 1/15 
and 6/28 were 8.7 x MPC o r  17.4 x 

..-- - -. ---- 
uCi H3 (SOL)/ml a i r .  

20. Records i n d i c a t e  s t a c k  sampling w a s  performed on the  Hand Appl ica t ion  Stack #l$> 
Xaln Building (License-7) on 27 days over  24 hours between June 1 and Jyne 28, 
1968, and average concentrat ions w e r e  18.66 x MC o r  37.32 x 10-7 r ; C i  HJ /ml  air. 

Records i n d i c a t e  s t a c k  sampling w a s  perforned on the  Wsch D~aJ~a&&l,,St&qk 
---. No. 15 on 49 days over 24 hours  between March 1, and June 28, 1968, and average 
concentrat ions were g . 5 5  x--gc o r  1.10 x 10-7 u c i  H%I a i r ( ~ i c e n s e - 7 ) .  

Records i n d i c a t e  t h a t  27 samplings over  24 hours were perforned on t h e  T r i t i u m  - 
Resin Incorporat ion Stack (Annex Room 4 ) ,  Main Building, 2nd average concentrat ions 
between January 1, and June 28, 1968 were 5.16 x MPC or 10.32 x uCi/H3 m l / a i r .  

21. 

22. 
- _-.- - 

23. Ex i t  Sign Stack No. 6,  Nsin Building, a l s o  exhausts H' and records  ind ica t e  t h a t  
16, twenty four  hour a i r  sanpl ings  were made dilring March and Apr i l  1968 and 
concentrat ions of H3 so l  i n  a i r  of 0.6 x 10-7 uCi H3(Sou/ml a i r  was noted. '31- 

The average concentrat ion of H3 r e l eased  from the  s i x  exhaust s t acks  of the l i c e n s e e ' s  
f a c i l i t y  under License-2 and License-7 
during t h e  1st 6 months 1968 was  1 2  x 10-7 uCi H3/ml  a i r  o r  6.0 KPC. 
r e l ease  during 1st s i x  months of 1968 based upon a i r  flow Tould be 135 x 10-7Ci/sec. 
(see t a b l e  i n  Exhibi t  A) o r  135 x Ci/sec x 3.156 x 10 sec/year ,  equal t o  
213 C i  H3 ( so l )  re leased  during the first  six months &f 1968. 

5' - 

24. 
according t o  l i c e n s e e ' s  survey records 

H i s  t o t a l  

4 

25. Bartsavage s t a t e d  t h a t  s t ack  a i r  samples were taken by d r a ~ ~ i n g  a i r  by means of a 
Staplex A i r  Sampler from stacks v i a  i s o k i n e t i c  probes, f i l t e r  paper, water impingers, 
and a Model 32 Carey v i b r a t i n g  reed electrometer .  
inpinger  i s  analyzed by Wayne Beaver using the  same method to analyze ur ines  f o r  

through a d r i e r  and then through a Carey Model 32 v i b r a t i n g  reed electrometer.  
On July 10, 1968, . & s t e i n  and MacDonal4 pooled u r ines  t o  which w a s  added 2 m l .  
of a K.B.S. t r i t i a t e d  water s tandard  t o  g ive  a coccent ra t ion  of 5.65 - u c i  H / l i t e r .  
This was analyzed by Wayne Beaver t o  be 3.86& H 3 / l i t e r  o r  69.5% or' t r u e  con- 
cen t r a t ion . .  A r epea t  w a s  done wi th  another  sample of the  i n s p e c t o r ' s  u r ine  using 
a sealed Packaxd Corp, H3 l iquid sfandard t o  give a concent ra t ion  of  5.597 uCi / l i t e r , ,  
This t7as also an-alyzed by Wayne Beaver using the  above method who repor ted  3.98 
UCL ~ 3 i l g t . r  o r  7 t ~  OS WUI vaauo. 

The water  gathered i n  Ehe 

H3, adding ur'ine o r  impinger water t o  c a l c i m  metal  and pass ing  the  gas evolved ? 

/ 
3 

26. The inspec tor  examined the c a l c u l a t i o n s  and nethod used by t.kyne Beaver and found 
that p r i o r  t o  the l a s t  previous inspection in November 1967 they had timed the 
response of t h e  Carey e lec t rometer  t o  0.8, v o l t s  acd t h a t  now they were only 
t iming t h e  response of the electroineter  t o  0.08 vo l t s .  &aver  and 3urtsavag2 
s t a t e d  t h i s  accmpl ished a 9/10 reduct ion  i n  anelysis t i n e .  It cook 34il secon6s 
t o  ob ta in  ion iza t ion  s u f f i c i e n t  t o  genera te  0.C8 v o l t s .  Geaver s t a t e d  i c  wouid 
take wel l  over 3600 seconds to go t o  t h e  0.8 v o l t  l e v e l  as before .  
s t a t e d  however, e11 s t anda rd iza t ions  were nade a t  the 0.8 v o l t  value and thst the  
pr in ted  i n s t r u c t i o n s  and procedures a l l  prescr ibe  d e t e m i n i n g  the  t i i i e  i n t e r v a l  
i t  takes  t o  reach 0.8 v. not  0.08 v. Since the  l i censee  a l s o  uses thLs nethod t o  
analyze s t ack  l i q u i d  impinger samples, t he  1 i c e T e e ' s  average r e l e a s e s  of H3 ;could 
hsve  been 12 x + 30% or 17.2 x uCi fl sol/nl a i r  equal  t o  8.6 x ?,"C 
w% a t o t a l  r e G e  of 213 C i  f 30% o r  305 C i d u r i n g  the f i r s t  s i x  nonths of 
i968. 

H e  zi.6 Extsavag l I  

. .  .;,, ., . .r .. . .. . I ......._ . .  .. .. . 1 
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currezt S ta tus  

The inspector  noted t h a t  the  l i censee  h a s  acquired t h r e e  a d d i t i o n a l  Eberl ine 
low background gas flow s c a l e r  u n i t s  t o  analyze smear and a i r  a c t i v i t y  from 
t h e  An-241 labora tory  and now has  a t o t a l  of four  such a n a l y t i c a l  u n i t s ,  two 
i n  the  downtownBloomSlurg Laboratory used s o l e l y  f o r  a i r  sa:?les and two i n  
the  main p lan t  t o  eva lua te  smear surveys. 
and snear  survey r e s u l t s  a r e  now a v a i l z 5 l e  w i t h i n  2-3 dzys a f t e r  sainpling. A 
Wsng Inc., desk top computor has  been purchased and i s  assigned t o  the Health 
Pnysics Group t o  assist  i n  rap id  automatic c a l c u l a t i o n  and the  group has  a 
f u l l  time sec re t a ry  t o  assist i n  typing and i s su ing  r e s u l t s .  This  i t e m  o f  
nonconpliance has  been corrected.  

14. 

The in spec to r  noted t h a t  a i r  survey 

15. " I t e m  #2. Contrary t o  10 CFR 20.201(b), llSurveys," surveys 
were inadequate t o  determine compliance w i t h  10 CFR 
20.106 with respec t  to:  

a. the  a i rborne  concent ra t ions  of  t r i t i u n  gas  
re leased  t o  u n r e s t r i c t e d  areas from t h e  
T r i t i u m  Building during t r i t i u n  f o i l  prepara-  
t i o n  and during var ious  o t h e r  ope ra t ions  
involving c u r i e  q u a n t i t i e s  of tritium; 

b. t h e  a i rborne  concent ra t ions  of tritium gas 
re leased  t o  u n r e s t r i c t e d  areas from t h e  
T r i t i u m  Resin Prepara t ion  Laboratory during 
. t h e  incorporat ion of tritium gas i n t o  a 
p l a s t i c  r e s in ;  and 

c. t h e  a i rborne  concent ra t ions  of tritium gas  
re leased  t o  u n r e s t r i c t e d  areas froin t h e  
T r i t i u n  Gas F i l l  F a c i l i t y  from May 26 t o  
September 28, 1967. 

Based on the  ev a lua t ions  t h a t  have been made of t h e  
concentrat ions of tritium released from t h e  Tr i t i um 
Gas F i l l  F a c i l i t y  t o  u n r e s t r i c t e d  a reas ,  i t  appears  
t h a t  you may have exceeded t h e  l i m i t s  s p e c i f i e d  i n  
10 CFR 20.106(a) when averaged over a one-year period." 

Licensee 's  ReDorted Correct ive Action 

16. The l icensee  i n  h i s  l e t t e r  dated Apr i l  30, 1968 s t a t e d  add i t ions1  measuring equip- 
ment was obtained, a schedule of more f requent  meascrerueat has been scheduled and 
spot checking of intermittent areas. The l icensee also pointed out a decreasing 
trend i n  rmlarrar from tho r t a o k  rxhaurting effluont f r a  the tritium gar fill 
f a c i l i t y .  The l e t te r  f u r t h e r  s t a t e d  they intended t o  extend the  r e s t r i c t e d  area 
and t h a t  a fence would be constructed.  
February, March and April 1968 r ep resen t ing  stack d ischarges  from t he  gas fill 
f a c i l i t y ,  s tack  discharges f z m  Stack No. 10 t h e  T r i t i u m  Bullding, Stack No. 2 
J-nner. Roon 4 ,  and another set of da ta  f o r  t h e  tritium gas f i l l  Szack Xo. 9, soae 
d a t a  f r o n  the  Hand Pa in t ing  Stack No.  14 was a lso  inc lu l ed ,  .Aaother attachDe;,t 
contained the  use of modified "Sutton's" equat ions by the l i c e n s e e ' s  consul tzat ,  
D r .  J.S. Krohmer. 

The letter also had an attachment e n t i t l e i  

Current S t a t c s  

17. Fallhausen s t a t e l  t h a t  two sets of d a t a  represented s t ack  e f f l u e n t  f ron the gas 
f i l l  system and the  f i r s t  s e t  of d a t a , l a b e l e d  February, Xarch azd A F r i l  1968,.re- 
presented surveys made by R&D group. 
were not v a l i d  s t ack  concentrat ions and were no t  made a t  t he  s t a c k  and not under 
Lsokinetic condi t ions,  whereas t h e . d e t a i l e d  surveys were made by Burtsavage and 
tiere m d e  a t  t h e  poin t  of exhaust 
C L t  ions. 

He f u r t h e r  explained t h z t  these  surveys 

on t h e  roof and were under i s o k i n e t i c  con- 

. 

.. .. -1 . . . . ., . . . , , .- .. , , ._ . . .  . ... . . . , . . . . . 
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P.??FES 20 - 30 IXS?XCTIOS 
bTITED STATES W..DIW CORPO"RAT10K 
4i50 Old Berwick Road 
BloomSurg, Pennsylvania 17815 

Date of Inspection: July 8 - 12, 1968 
Persons AccomTany in3 In spec t or 

Mr. R. MacDonald, Pennsylvania Dept. of Health 

Persons Contacted 

Kr. C.W. Wallhausen, Vice President, Xuclear Products 
Yir. E.M. Burtsavage, Assistant Health Thysicist 
Mr. O.L. Olsen, Health Physicist 
Others: As noted in details 

DETAILS 

Bzckqromd Information 

9. The last previous inspection was performed November 13-17, 1967 and results were 
reported using Form AEC-417 because of uncorrected items of noncompliance. C0:Hq 
by letter dated April 1, 1968 notified the licensee of six items of noncompliance 
for License-2 and three items of noncom?liance for License-7 

10. The licensee by letter dated April 30, 1968 replied to C0:Hq letter of April 1, 1968 
setting forth corrective action. 

11, The items of noncompliance set.forth in CO:Hq letter of April I, 1968 were reviewed 
luring the current inspection. 
reviewed and the current status will be discussed. 

The licensee's reported corrective action was a lso  

Llcens e- 2 

12. "LICEXSE RO 37-30-2 

Item 31. Contrary to 10 CFR 20.201(b), "Silrveys," surveys 
conducted in the Americium Laboratory were not 
adequate to evaluate the concentrations of aericim 241 
to which em?loyees were exposed during decontmination 
operations which were performed in that area from 
June to October, 1967. We note that while air szxples 
were taken in the Americim Laboratory during this 
period, the results of such samples were not iraediately 
reviewed and evaluated to deteniiine the hazards 
incident to this operation. 
individuals were exposed to airborne concentratiozs of 
anericiun 241 in the Aiiericim Laboratory in excess 
of the l i m i t s  specified in Table I, C o l w a  1, 
Appecdix 3 of 10 CFR 20 during che June-October 1967 
period. I '  

As a result, many 

Llcensce's ReDOrted Corrective Actlori 

13. The licensee explained the reasons f o r  past noncoxpliance and stated additional 
. zeasuring equipment was obtained and . tha t  p r m p t  analysis arid rqorting of results 
is now in progress, 

. . . , . , , r . . . . . . . , . . .  .. . . .  . .  .. .. 
3 i. . .  
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ITEX 6 COhT'D 

ita)' no evaluation or surveys were made for one person in the restricted 
Tritium Building who used 1000 Ci tritium once monthly to prepare 
tritiated metal foil and once yearly to prepare tritiated tritide. 
(See paragraph 72 of report details.) 

. -  

(b) improper evaluation of the exposure of persons to concentrations of tritim 
in air in restricted tritium facilities because of urine analysis which gave 
results 30% too low and to which a $- 10% "fudge factor" was applied without 
a proper evaluation. (See paragraphs 25,  26, 40 and 70 of report details.) 

J 

/20.106 (a), "Concentrations in effluents to unrestricted areas." -- . 
. - -  - Tritium stack releasea for the first six months of 1968, when averaged over 

a year, have exceeded concentrations as shown in Appendix B, Table 11, Col I, 
for the Tritium Building, Gas Fill Facility and the Resin Incorporation Facility. 

c '- 

- ' /1 (See paragraphs 18 - 20, 22 and 27 of report details.) 
\ 

. 

dLicense Condition 18 - Contamination limits set forth on pages 13 - 15 of the licensee's SOP 27,included 
as part. of the above license condition,have been exceeded. (See paragraphs 45 - 50 
of report details.) 

License -7. 

. 20.201 (b) "Surveys" - Inadequate evaluations of releases of concentrations of tritium gas and water from 
exhaust stacks to unrestricted areas were made to determine compliance with 10 CFR 
20.106(a); Deficiencies noted were use of'Futton's Equations" to determine wind 
dispersal without a prior meteorological'deterination of wind velocity snd direction, 
and analysis of  tritium impinger water stack samples which appear to have given 
concentration results 30% too low. 
details.) 

(See paragraphs 25 - 33 ,  53 and 54  of report 

20.201 "Surveys" - Inadequate evaluations and surveys were made to determine compliance with-10 CFR 
20.103(a), "Exposure of individuals to concentrations of radioactive materials 
in restricted areas," in that 

/(a) no evaluation was made to determine potential exposure to Rn-222for 
(See para- janitors decontaminating the Radium Screening Facility. 

graphs 63 and 64 of report details.) 

(b) Urine analysis for tritium hade t e  detemine exposure of individuals t o  

results without evaluation as t o  its proper use. 

oonaenttationr dn a&r war;. ;Lnrdaquatm Ln that  urinalyoro results were only 
70% of true concentration and a 10% "fudge factor" was applied to analytical 

and 70 of report details.) 

' pst 
Ir 

j '/ut$p (See paragraphs 25, 26, 40 

7 20.106(a) - in that the licensee, by h i s  stack release during the first s i x  months of 1968 
frosl the Tritium Hand Paint Facility has exceeded the concentration he may release 
to unrestricted areas when averaged over a year. 
report details.) 

L 

(See paragraphs 20 and 27 of 

- in that the licensee at times exceeds the contamination limits set forth in 
pages 13 - 15 of h i s  SOP-27 included as part of the license condition. 
paragraphs 55 - 57 of report details.) 

1 / License Condition 17 
(See . 

. .. . . , .ll . . *n".*rFrr.r",-!- ..,..... .~--. .. . , , . .. . . . ,  

. .  , i.. 
.. .. ., ,.-_ ,-. 



UNITED "STATES RADIL?f CORPOMTIOS 
4150 Old Berwick Road- 
Bloomburg, Pennsylvania 17815 

1 July 8 - 12, I968 
3. Type oi inspeCtiGi Reinspection 
4. 10 CFX Part(5) applidle 

I 
* 

I 20-30 
5. License nunbercs), issue and expiation dates, xope and conditions (including amendments) 

See previous repor t s .  

. 

6. Inszedon finding (and items of noncompIiance) 
An announced inspec t ion  was made J u l y  8 t h r u  12, 1968. Items of noncompliance noted a t  
our l a s t  previous in spec t ion  were reviewed, as wel l  as use of naterial ,  personnelmoni- 
t o r ing ,  a i r  surveys and contamination surveys. 
I tem of noncompliance observed o r  noted a s  a r e s u l t  of t h e  in spec t ion  are as l i s t e d  
below: 

Managerial c o n t r o l  was also  examined. 

License -2 

20.201 (b) , "Surveys" - inadequate eva lua t ions  were made of r e l e a s e s  of concent ra t ions  of tritium gas 
and water from exhaust stacks t o  u n r e s t r i c t e d  areas to d e t e r n i n e  compliance with 
lG CTR 20.106(a). 
wind d i s p e r s a l  without a p r i o r  meteorological de te rmina t ion  of wind v e l o c i t y  and 
d i r e c t i o n ,  and a n a l y s i s  of tritium impinger water s t a c k  samples which appear t o  
have given concent ra t ion  r e s u l t s  30% t o o  low. 
d e t a i l s , )  

, 
Def ic i enc ie s  noted-were use of l lSutton* s Equations" t o  de te rn ine  ,,' 

? "  %& 
a i.. - 

. , , > I -  

. 

(See paragraphs 25 - 33 of r epor t  I *  

,/20.201(b), "Surveys"-inadequate eva lua t ion  t o  determine compliance wi th  20.103 (a) 
in that: V 

- 
.- ., (continued) 

8. Is "Company Confidential" information contained in this report? Yes 0 No 
P @ f Y  pa;Se(s) and P=W?h(S) 1 

7. Dzte of last previous inspection 

-. . . .  . 
J: LC:.::G:.-. +:e is required for any numbered i:cm 
iu,zx, ;r.t;.ir.,o sc5cicnt  margin at top for binding, 
q p ? r i i : e  itm. 

above, the continuation may be cxtcnded to the reverse of this form mins foo: to k.. 2: 

identifying each itern by number and noting "Continued" on the face of forn? u:: :<:, 
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U. S. Radim Corporation, Blocmsburg,-Pennsylvania - A relnspection 
revealed iwrovements in equiImnent, supervision, and instrumentation. - 
Specifically, alterations M been made in-the americium facility to 
facilitate the safe chan@;ing of filters and glove box gloves. Breath- 
ing zone samples indicated no einployee was being exposed to average 
concentrations in excess of the Part 20 limit. Improves contamina- 
tion control in the tritium hard paint facility has been achieved by 
using protective paper, changing it twice dafly, altering the facility 
such that only one door is available for entrance and egress, and pro- 
viding a person for continuous health physics surveillance. Tritium 
urinalyses of enployees show generally low results. 

Although the licensee has conducted a comprehensive survey of tritium 
stack effluents, the previous item of noncampliance for failure to 
evaluate tritium effluent concentrations to unrestricted areas still 
remains uncorrected. 
tions without prior meteorological data, improper evaluation of 
restricted-unrestricted areas, and use of analytical results which 
appear t o  be 30 percent too  low. 

!This is the result of the use of diffusion equa- 

Additional uncorrected items of noncompliance noted during the in- 
spection were the failure to properly evaluate'exposure to a i r  con- 
centrations of Rn-222 t o  persons who enter a highly contaminated former 
radium screening area and exceeding the contamination limits set forth 
in the license. 

Because of the hpmvements noted in managementts attitude, adminis- 
tratlve controls, and supervision of employees, no serious hazard 
is believed to exist. 
to Headquarters for enforcement action. 

Region I (Newark) plans to transmit the case 

.. . . . . . . . ._ ._ . . . . . 
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