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Transmitted herewith f o r  appropriate  enforcement a c t i o n  i s  the  
s u b j e c t  inspec t ion  r epor t  involving uncorrected and r ecu r ren t  items 
of  noncompliance. 

. 
The inspec to r  noted s i g n i f i c a n t  improvements had beeue-mnAe 
l i c e n s e e '  - __. s * erogr_am .-+ --- & 1 ---- areas.-_ot- ~ - ~ ~ - ~ a g P r l ~ ~ - c ~ ~ ~ ~ ~ e s ,  
of t h e  health_phy$i*$s,--staf f ,  .-9jLhyee supervisionL&rg.ceSL€XP~ 
men t ,- and---rad i a  t ion de tec t  ioE-and m e a  suring i n1 !~143&%, .  --Bi?3is a y 

d tritium, d$ta i n d i c a t e s  pood dontrol  over the .use  of 
w i t h  t h e  one exception noted i n  paragraph 40 of t h e  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 fo r  
one week a leve l  of about 2OuCi/l H-3 i n  t he  u r ine .  

. -*-- 1 - r -  

. .  cv- .. 

The uncorrected noncompliance is t h e  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  un res t r i c t ed  
a reas .  
program and determined tritium concentrations a t  the 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 Sutton'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, as t he  inspector  d i scusses  i n  the r epor t ,  
an inappropr i a t e  app l i ca t ion  of, SuttonIs 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  c o n t r o l  access t o  var ious plant  roo f s ,  r e s u l t i n g  i n  non- 
compliance 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- sive s tack  sampling 

yf l a t i o n s .  - -  
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The r ecu r ren t  items of noncompliance relate t o  f a i l u r e  t o  eva lua te  
t h e  p o t e n t i a l  exposure t o  Rn-222 fo r  j a n i t o r s  decontaminating the  o ld  
radium f a c i l i t y  and t o  exceeding removable contamination limits. 

With rePard t o  exceeding contamination limits, i t  i s  noted t h a t  ,the 
l i c e n s e e  has  t i e d  himself,  by l i c e n s e  condition, t o  such 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 respec t  t he re to  
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 p lan  on immediate 
c o r r e c t i o n  fo? both items. 

------___ 

The inspec tor  notes t h a t  

I n  summary, we note  an improvement a t  U. S. Radium, and do not be l i eve  
t h e  items of noncompliance c r e a t e  a h e a l t h  and safety-problem. Future  
r e inspec t ions  w i l l  be conducted on a normal S r i r r y t y  I e e n c y .  

Paul  R. Nelson 
C0:I:RGG 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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2. Date of ins;hzki  

July 8 - 12, I968 
3. Type oi ifISpCctiGJ 

1. NLme and address of liccnsce 

UNITED 'STATES W I L X  C O R P O U T I O S  
4150 Old Berwick R o d -  
Bloonsburg, Pennsylvania 17815 

20-30 
5. License nucbcr(s), issue and expiration dates, scope and conditions (including amendments) 

See previous reports. 

. 

- -  

6. Inszedon findings (and items of noncompIiance) 
An announced inspection was made July 8 thru 12, 1968. Items of noncompliance noted at 
our last previous inspection were reviewed, as well as use of riaterial, personnel moni- 
toring, air surveys and contamination surveys. 
Iteins of noncompliance observed or noted as a result of the inspection are as listed 
below: 

Managerial control was also =,mined. 

License -2 

20.201 (b) , 'I Surveys" - inadequate evaluations were made of releases of concentrations of tritium gas 
and water from exhaust stacks to unrestricted areas to deternine compliance with 
10 CTR 20.106(a). 
wind dispersal without a prior meieorological determination of wind velocity and 
direction, and analysis of tritium impinger water stack samples which appear to 
have given concentration results 30% too low. 
details ) 

Deficiencies noted-were use of "Sutton's Equations" to deternine ?,- . /  <P/Y~ 
* !: 

' 

a i.. r- 

(See paragraphs 25 - 33 of report .* 

20.20l(b), "Surveys"-inadequate evaluation to determine compliance with 20.103 (a) J in that: 

(continued) 
7. Dnte of 1st previous inspeciion contained in this report? Yes c] No @ 

Region I D' i&o of Cmpliance 
&!Jf: y (223 

. .  .I-- -. .-. .. . ,. .,, . . , 
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ITS.! 6 COST'D 

/?a>' 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 tritiu 
in air in restricted tritium facilities because of urine analysis which gave 
results 30% too low and to which a + 10% "fudge factor" w a s  applied without 
a proper evaluation. (See paragraphs 25, 26, 40 and 70 of report details.) 

i 
4 

/20.106 (a) , "Concentrations in effluents to' unrestricted areas." - -  . 
.- - - Tritium stack release& 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. 
(See paragraphs 18 - 20, 22 and 27 of report details.) 

c 1 -  

% 

____  
JLicense 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'Cutton's Equations" to determine wind 
dispersal without a prior meteorological detemination of wind velocity and 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 Fm-222r'or 
janitors decontaminating the Radium Screening Facility. (See para- 
graphs 63 and 64 of report details.) 

J( 
(b) Urine analysis for tritium eade t o  deternine exposure of  individuals t o  

results without evaluation as t o  i t s  proper use. 

oonoen+rrtionr in air was. inadequate in f h r t  urinolyoeo reoults were only 
70% of true concentration and a 10% "fudge factor" was applied to analytical 

and 7 0  of report details.) 

pt 
r( 

?, 

j &.,8 (See paragraphs 25, 26, 40 

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

(See paragraphs 20 and 27 of 

- in that the licensee a t  times exceeds the contamination limits set forth in 
pages 13 - 15 of his SOP-27 included a s  part of the license condition. 
paragraphs 55 - 57 of report deta i l s . )  

1 / License Condition 17 
(See . 

.. . . . . . . . .  .._ . . . . , , 
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I PARTS 20 - 30 IXSDECTIOS 
' ijj.ITED STATES RI.J)IuM CORPOMTIOX 

4i50 Old Berwick Road 
BloomSurg, Pennsylvania 17815 

Dzte-of Inspection: July 8 - 12, 1968 
Persons Accom?any in3 Inspect or 

Mr. R. MacDonald, Pennsylvania Dept. of Health 

Persons Contacted 

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

.. 

DETAILS 

Backyround Information 

The last previous inspection was performed Xovember 13-17, 1967 and results were 
reported using Form AEC-417 because of uncorrected item of noncompliance. CO: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 

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

The items of noncompliance set forth in C0:Hq letter of April 1, 1968 were reviewed 
Luring the current inspection. 
reviewed and the current status will be discussed. 

9. 

10. 

11, 
The licensee's reported corrective action was also 

Llcense-2 

12. "LICEXSE KO 37-30-2 

Item 81. Contrary to 10 CFR 20.201(b), "Silrveys," surveys 
conducted in the Americium Laboratory were not 
adequate to evaluate the concentrztions of mericim 241 
to which em?loyees were exposed during decontaination 
operations which were performed in that area from 
June to October, 1967. We note that while air sz;r,ples 
were tiken in the Americium Laboratory during this 
period, the results of such samples were not iraediately 
reviewed and evaluated to determine the hazards 
incident to this operation.' 
individuals were exposed t o  airborne concentratiozs of 
anericiun 241 in the laericim Laboratory in excess 
of the limits specified in Table I, Colmn 1, 
Appendix 3 of 10 CFR 20 during the June-October 1967 
period. 'I 

As a result, many 

Licensee's RcDorted Corrective Actlori 

13, The licensee explained the reasons f o r  past noncoxpliance and stz:ed additional 
' zeasuring equipment was obtained and ,that prm2t analysis and re2orting of results 
is now in progress. 

. , ., , . , . . . . .  



14. 

15, 

16. 

W 

Currezt S t a tus  

The inspector  noted t h a t  t he  l i censee  has  acquired t h r e e  a d d i t i o n a l  E j e r l i n e  
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  frorn 
the  An-241 l abora 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  downtownBloom6urg Laboratory used s o l e l y  f o r  a i r  s a q l e s  and two i n  
t h e  main p l an t  t o  eva lua te  smear surveys.  
and siaear survey r e s u l t s  a r e  now a v a i l e b l e  wi th in  2-3 dzys a f t e r  sainpling. A 
Wag Inc., desk top computor has  been purchased and is  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  
noncomEl_iance has  been corrected.  ---- 

" I t e m  82. Contrary t o  10 CFR 20.201(b), "Surveys," surveys 

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

- _-- 

were inadequate t o  determine compliance wi th  10 CFR 
20.106 with respec t  to:  

a. t he  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  a r e a s  from t h e  
T r i t i u m  Building during tritium 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 tritim; 

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 P repa ra t ion  Laboratory during 
. t h e  incorpora t ion  of tritium gas i n t o  a 
p l a s t i c  r e s i n ;  and 

c. t h e  a i rborne  concent ra t ions  of tritium gas  
re leased  t o  unresEricted areas frorn t h e  
Tritiu-.n Gas F i l l  F a c i l i t y  from May 26 t o  
September 28, 1967. 

Based on t h e  ev a lua t ions  t h a t  have been made of t h e  
concentrat ions of tritium re leased  from t h e  T r i t i u m  
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  areas, 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 oae-year period." 

Licensee 's  Reported Correct ive Action 

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 wes obtained, a schedule of more f requent  measceruent has  been scheduled and 
spot checking of intermittent areas. 
ttand In  ralarmam from tho rfmk oxhaurting affluent f r m  the tritium 8.8 fill 
f a c i l i t y .  
and t h a t  a fence would be constructed.  
February, ?larch and Apr i l  1968 r ep resen t ing  s t a c k  d ischarges  f r o m  the gas f i l l  
f a c i l i t y ,  s tack  d ischarges  fzon Stack Xo. 10 the  T r i t i m  Building, Stack No. 2 
h n e x  Rooa 4 ,  and another  set of  d a t a  f o r  t h e  tritium gas f i l l  Szack KO. 9, soiae 
d z t a  froin the  Hand Pa in t ing  Stack No.  14 was also  inclu2ed. .Another a t tachaez t  
contained the  use of modified "Sutton's" equat ions by t h e  licensee's consul tzar ,  
D r  . J. S. Krohmer . 

The licensee 81s0 pointed out a decreasing 

The l e t t e r  fu r the r  s t a t e d  they intended t o  extend t h e  r e s t r i c t e d  area 
The l e t t e r  also had an attachment e n t i t l e d  

Current S t a t a s  

17. Vallhausen s t a t e <  t h a t  two sets of d a t a  represented  s t ack  e f f l u e z t  f ron the gas 
f i l l  system ana t h e  f i r s t  s e t  of d a t a . l a b e l e d  February, Xarch arid A p 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 not  mzde a t  t h e  s t a c k  aad not under 
i sok ine t i c  coadi t ions ,  whereas t h e . d e t a i l e d  surveys were made by Burtsavage 2r.d 
were nade a t  t he  poin t  of exhaust 
i i r i o n s .  

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- 

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



18. 

19. 

20. 

21 

22. 

23. 

24. 

25. 

26. 

: -  3 - 

Burtsavage s t a t e d  2nd records showed t h a t  s t ack  s a p l i c g  w a s  performed on 
Stack No. 9-,-.the G a s  F i l l  Stack, Main Building, on 56 l a y s  and represented 
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 / 6 8  - 6 / 2 8 / 6 8 ,  o r  15.9 x E ’ C  of 2 x 10’7uCi H3(SOL). /ml 
a i r  a s  expressed i n  Appendix B, Table 11, Column I. 

- --- __. -_. --..hi.--- uCi H3 (SOT,)/ml 

Records indicated t h a t  s t ack  sampling was perfomed on 52 days over 24 hou-cs on 
Stack No. 10, t h e  T r i t i u n  Buildi,ng,, and average coccent ra t ions  between 1/15 
and 6/28 were-8Tf-k-6-4 x uCi H3 (SOL)/ml a i r .  

-_I_. 

Records ind ica t e  s t a c k  s a p l i n g  was’ performed on t h e  Hand Applicat ion St&#l$, 
>fain Building (License-7) on 27 days over 24 hours between June 1 and June 28, 
1968, and average concentrat ions were 18-66  x M C  o r  37.32 x 10-7 uCi H / m l  a i r .  

Records ind ica t e  s t a c k  sampling w a s  performed on the  W ~ D J J ? i . i g ~ - S g ~ q k  
---. No. 15 on 49 days over 24 hours between March 1, and June 28, 1968, and average 
concentrat ions were p.55 5-c~ o r  1.10 x 10-7 u c i  ~ 3 1 , ~  a i r ( ~ i c e n s e - 7 ) .  

Records ind ica t e  t h a t  27 samplings over 24 hours were performed on the  T r i t i u m  
Resin Incorporat ion Stack (Annex Room 4 ) ,  Main Building, znd average concentrat ions 
between January’ l ,  and June 28, 1968 w e r e  5.16 x MPC o r  10.32 x uCi/H3 m l / a i r .  

Ex i t  Sign Stack No. 6,  Msin Building, also exhzusts H3 
16, twenty four  hour a i r  sanpl ings were made during March and A p r i l  1968 and 

The average concentrat ion of  H3 r e l eased  fron the  s i x  exhaust s t acks  of the  l i censee ’ s  
f a c i l i t y  under License-2 and License-7 according t o  l i c e n s e e ’ s  survey records 
during t h e  1st 6 months 1968 w a s  12 x 10-7 uCi H3/ml  a i r  o r  6.0 KPC. H i s  t o t a l  
r e l ease  during 1st six 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 
213 C i  H3 ( so l )  re leased  during t h e  f i r s t  s i x  months d f  1968. 

3 

- _-- - 

and records  ind ica t e  t h a t  

concentrat ions of H 3 so l  i n  a i r  of 0.6 x uCi H3(Sowml a i r  w a s  noted. - 3 i ”  ’ 

7 Ci/sec x 3.156 x 10 sec/year ,  equal t o  
. 

Brzrtsavage s t a t e d  t h a t  s tack  a i r  samples were taken by drawing a i r  by ineans of a 
Staplex A i r  Sampler from s t acks  v i a  i s o k i n e t i c  probes, f i l t e r  paper, wzter impingers, 
and a Model 32 Carey v ib ra t ing  reed electrometer .  The water gathered i n  t h e  
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 ib ra t ing  reed electroineter. 
On July 10, 1968, - E p s t e i n  and MacDonald pooled u r ines  t o  which was added 2 m l .  

This was analyzed by Wayne Beaver t o  be 3.86 mci H 3 / l i t e r  o r  69.5% of  t r u e  con- 
cen t r z t ion . .  A repea t  was done wi th  another  sample of the  i n s p e c t o r ’ s  ur ine  using 
a sealed Packard Corp, H3 liquid standard t o  give a concent ra t ion  of 5.597 u C i / l i t e r ,  
This vas also an-alyzed by Wayne Beaver using the above method who repalrted 3.98 
UGL ~ 3 / l ~ t ~ r  e t  t a x  oc wuo Vaaue. 

H3, adding urYne o r  impinger water t o  calciuin metal and pass ing  the  gas evolved 

of a N.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 uc i  H 3 / l i t e r .  

.? 
‘\ 

/ 
- 

cc- 

The inspec tor  examined the c a l c u l a t i o n s  and method used by IJzyne Beaver and found 
that prior  to the last previous inspection in November 1967 they had t i m e d  the 
response of t h e  Carey electrometer  t o  0.8. v o l t s  2nd t h a t  now they were only 
t i m i n g  the response of  t h e  e lectrometer  t o  0.08 v o i t s .  
s t a t e d  this accmplished a 9/10 reduct ioa  i n  anz lys i s  time. It cook 343 seconds 
t o  ob tz in  ion iza t ion  s u f f i c i e n t  t o  genera te  0.C8 vo l t s .  
take well over 3600 seconds t o  go t o  t h e  0.8 v o l t  l e v e l  as before .  
s t a t ed  however, a11 s tandard iza t ions  were made a t  t he  0.8 v o l t  value and t h a i  t he  
pr inted i n s t r u c t i o n s  and procedures a l l  prescr ibe  de t emin ing  the  t i i ie  i n t e rva l  
i t  takes  t o  reach 0.8 v. not 0.08 v. Since t h e  l icensee  a l s o  uses th5s nethod t o  
analyze s tack  l i q u i d  impinger samples ,  t h e  l i c e 3 e e ’ s  average r e l eases  of H3 *$auld 
hsve k e n  
z c h  a t o t a l  r e l e a s e  of 213 C i  f 30% o r  305 C i C u r i n g  the  f i r s c  s ix  cioaths of 
i968. 

iieaver and Burtsavage 

6eaver s t a t e s  i c  would 
H e  ZiAd Zcrtsavsge 

12 x l Z 7  + 30% or  17.2 x uCi 11 s o l / n l  a i r  equal t o  6.6 x ? P C  

. . , . .. . . . . . . . . . . .. v--. ,$.!’ ” -. 
..: . ;,, ...... - ....... . .  .,,,., ... ,. . 
, :  . .  
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27. : Wallhausen state;! t h a t  a l l  roo f s  are not  r e s t r i c t e d  and t h a t  worknen nay e n t e r  
t o  perform needed maintenance without  r e s t r i c t i o n .  
i a 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 i x  foot  high chain l i n k  fence 200' x 330' as descr ibed i n  drawings 
submitted wi th  t h e  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,  several waste s t o r a g e ' b u i l d i ~ g s  and evaporator 
waste handl ing f a c i l i t y .  
0;t. 
noted. 
Westclox f a c i l i t i e s  are completely u n r e s t r i c t e d .  
t he  gas f i l l  hand pa in t ,  anericium, krypton-85, nickel-63, o ld  Cs-131, ho t  c e l l  
and t h e  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  arid the  

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

The fence  w a s  noted t o  have s igns  r eas ing  "Keep 
Only Authorized Persons and Vehicles  Kay Enter." No o t h e r  fences  were 

The West, North and Southern s i d e s  of t h e  l i c e n s e e ' s  siiain buildir?g and 
The u n r e s t r i c t e d  area i-,ouses 

28. Wallhausen s t a t e d  t h e  fence w a s  e r e c t e d  on the  recornendation of t h e i r  consu l t an t ,  
D r .  Krohmer, who appl ied a modified Su t ton ' s  equat ion based on the  premise t h a t  
p r e v a i l i n g  winds were from West t o  E a s t .  

29. 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 area 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  Krohmer used assumptions 
i n  h i s  u s e  of Su t ton ' s  equat ion wi thout  any knowledge of requi red  meteorological - - -. ___ ------- aata. 

30. The inspec tor  notes  t h a t  Krohmer i n  h i s  u se  of S u t t o n ' s  equat ion t r e a t e d  each 
s t a c k  ind iv idua l ly ,  whereas, t he  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 t h e  no te  under these  formillae which s ta tes  t h a t  
"Tine in 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 wi th  the  concent ra t ion  from a continuous source (cf .  E q s .  4.50, 4.65, and 
4.66). 
of t h e  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 he  formulas were inco r rec t  because in t eg rE t ion  wi th  r e spec t  t o  (T) t h 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 rzu la . r ep resen t ing  
average concentrat ions over a long per iod of t i m e ,  from a conticuous e leva ted  
source should be  used. H e  suggested G i f f o r d ' s  equat ions "appearing Kuclear 
Safe ty  1961" are appropr ia te .  
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  Krohner 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 k a c k s  and a l s o  assuned 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  

Equation No. 4.76 i n  Meteorology and Atomic 

I - 1  w a s  made by the  inspec tor ,  see  Exhib i t  "A" . 9.- .,-r < .J-X { . '  - , 
31. The inspec to r  noted during t h e  in spec t ion  tha'i the  end of t ke  Eas'i end fence w a s  

91.5 meters away from c e n t e r  l i n e  of a l l  roof stacks. Zi'sing 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  conzi t ions ,  and 
nt.25 and ii = 2 . 2 ,  parameters used by Krohmer. 

. -1 
. I  

I .  Xav = 4 . 6  = 10-9 uCi H-3 aLr a t  t h e  East fence l i n e  i f  t t e  
wlzd were cont lnuously  i n  East direztion only.  

32.  Since t h e  fence runs p a r a l i e l  t o  t h e  main bu i ld ing  a l l  p o s i t i o n s  along t::z Sortfi 
s i d e  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  ar,d persons nay spproach ux res i r l c t ed  
i reas  t o  wl th in  4 2 . 5  f e e t  of t h e  c e n t e r  of  t he  exnaust cloud, o r  12.9  rr.eters. 
-5.: :his d i s t ance ,  average continuous concent ra t ions  would be ,  us ing  t h e  a3ol-z 
quota t ion  wi th f=0 .1 ,  3.7 x 10-8 uCi H-3/ml a i r  and such persons would not  Gi 
ez?os"d t o  excessive concent ra t ions  i n  a i r .  (See Exhibi t  ''A'' f o r  ca i ca l a t ions ) .  
1: agsea r s  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 azZ conf imfng  
surveys a t  t h e  roof pe r ine t e r .  ' 

pF-7 t,..;' : ..' , , . 
.... 

. . . . . . . . .. . 
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33. The l i censee  has  xiade s u f f i c i e n t  samples  t o  eva lcz t e  s t ack  concentracions;  
however, the l i censee  i s  s t i i i  i n  noncom2liance with 10 CFR 20.201 f a i l i n g  
t o  properly evaluate  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  <ischarge because: 

(a) Use o f . S u t t o n ' s  equat ions w a s  inade without pro?er meteorological  data. 

(b) Use or' Sut toc ' s  equat ions w a s  made without evaiuzt ing t h e  e f f e c t  o f  t h e  
t o t z f  e f f l u e n t  r e l eased  by the  l i censee  v i a  s t ack  ciischarge, 

(c) R e s t r i c t i o n  e x i s t s  on only 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 
ocher th ree  sides are u n r e s t r i c t e d  ind ica t ing  t h a t  the 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  tL3e introduced an e r r o r  of -30% 
i n  h i s  e s t i a a t i o n  of concent ra t ions  of EJ(so1) s tack  e f f l u e n t .  

34. " I t e m  #3. Contrary t o  10 CFR 20,20l(b),  "Surveys,1' surveys 
were inadequate to determiae c o q l i a n c e  with 10 CFii 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 wh i l e  
working i n  l a b o r a t o r i e s  xziere t h e  p l a t i n g  of n i c k e l  63  
i s  performed an6 where tu5es are f i l l e d  with krypton 85 gas." 

Licensee '  s Reported Car rec t ive  Action 

35. Lec te r  o f  A p r i l  30, 1968 r e p o r t s  t h a t  t hese  operat ions occur in f r equen t ly  and 
thst:  X i -63ga t ing  , involves no vola t i1 ,es  and subseqilent surveys showed no ex- 
posures , 

Currext S ta tus  

36. fjurtsavage stated that no e x t e r n a l  E.M.F. hzs 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  oil metals using an 
enclosed c e l l .  A l l  p l a t i n g  i s  done i n  an enclosed exhaust hood with a i r  flow 
across  che face  of 100 11%. Urine was checked 02 Gingrich vho performed Xi763 
p l a t i n g  and analyzed s p e c i f i c a l l y  f o r  Mi-63 on th ree  occasLons by Isotopes Inc. 
who reported a c t i v i t y  as less than 6 dpm/24 hour void f o r  each sampling. 

37. Records i n d i c a t e  t h a t  5 m C i  of Kr-85 gas  i s  used orice monthly t o  c r e a t e  a gas 
f i l l e d  l i g h t  source and t h a t f i l l i n g  occurs i n  a specie1 hood w i t h  air flow 
greater than 100 LA*, 
of Kr-85 i n  g z s  s a n p l e s  co l l ec t ed .  
f o r  1% hours monthly could n o t  create an overexposure. 

Stack air  frorn Stack KO, 8 showed no d e t e c t a b l e  ac t iv i ty  
Burtsavzge s t a t e d  use of spa11 quantities 

This  item of noacompliance zppears t o  hsve been cor rec ted  by t h e  l i censee ' s  
-iirioni-- . --- - .- ._ . _ _  

38. "Item 4. Contrary t o  10 CFi? 20.405(a), "Repozts of overexposures end escess ive  
levels and concentrations," L'. S. R s c i l u n  C o q o r z t i o n  f a i l e d  to f i l e  with cke 
C o q i s s i o n  a report of the exposures of sir3or;le coccez:ratioas of rad iozc t ive  
macerial ,  r e f e r r ed  t o  i n  Icem 1 above, received 3y i t s  em?loyees i n  excess of 
E C  l i d t s .  Tile r e p o r t s  whicli were f i l e d  1 . 7 i f ~  t h e  Comission by L. S. i i ad im 
Cor?oration of the  exposures were not  tiinely," 

Licsnsec ' s  ReDoried Correc t ive  Action 

34,  L l c m s e e  reported i n  l e t t e r  dated A?ril 30, 1953, t he  e c q u i s i t i o n  of new eqoipnezlt 
to beczer ident izy  r epor t ab le  inc iden t s  zcd stated proqjz  r e p o r t s  would be 
s u h l t t e d .  

. 

. .-_ .. . . .. . . . .. . . . . , . 
I : "c"l"rc .,-" ..... *_.. ~,.__ .,,. 
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Currezlt Scatus 

Current inspect ion r evea l s  only one ins tance  w5ich revealed poss ib l e  exposure 
t o  escessive co cer i t ra t ions of ~3 i n  eir. W y  working f i l l i n g  g l a s s  
tubes with 4C X each and blending 3C3 C i  H phospher w * t h  orgsnic  ma te r i a l  
during the  weelccf December IS-22, 1967 showed 3-02 uCi H 
Deceaber 18, 19u7 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  these  u r i n e s  have a +lG% cor rec t ion  f z c t o r  added t o  t h e  
a a a l y t i c a l  data.  
sam2ling r e s u l t s  were low but  d id  not  q u i t e  know i f  10% w a s  v a l i d .  
he  has added 10% t o  a l l  u r ine  ana lyses  r e s u l t s  s ince  shortening a n a l y t i c a l  t i m e  
but did not add any co r rec t ion  f a c t o r  t o  ana lys i s  of s t a c k  iizpinger sa.zLples as 
t he re  were fo r  the  most p a r t  nigh readings,  
r e s u l t s  represented a ga in  of  19.24 uCi i n  f i v e  days assuming 50% b i o m  
decay o f  the  December 18, 1967 sample. Eie ststed'limination e x h i b i t s  
a f i v e  or  s i x  day h a l f  l i f e  f o r  tritium. This represents  a body bmden of 827,3 
uCi H3 2nd ind ica t e s  an exposure of 1.65 x MC of 5 ~ 1 0 - ~  uCi H3/ml a i r  fo r  a 40 
hour consecutive work week as expressed i n  Table I, Column 1. 

No r e p o r t  was t ransmit ted t o  any o f f i c e  of t he  Comission concerning the  exposure 
according t o  Burtsavage. 
ta ined the-wording t h a t  t h i s  exposure nay requlred n o t i f i c a t i o n  t o  the  AEC. 

-in h i s  re  l y  reported no. incident  except a mixture of work involving 
handling of 300-C H 

40. 

3 9 
p e r  l i t e r  u r ine  on 

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

4 Accoraing t o  Burcsavage, 
i 

41. 
H i s  reques t  f o r  w r i t t e n  explanat ion by-con- 

3 t r i t i a t e d  phospher End f i l l i n g  60 glass tubes with 4 C each. 

42. " I t e m  85. Individuals  working i n  t h e  r e s t r i c t e d  k e r i c i u m  
Lajoratory and engaged i n  var ious  o?era:ions involving 
t h e  decontamination of t h e  labora tory ,  and the  replace- 
ment of a i r  f i l t e r s  w e r e  not  adequately i z s t ruc t ed  i n  
the  sa fe ty  problems assoc ia ted  wi th  exposures t o  radio- 
a c t i v e  mater ia ls ,  and i n  t h e  precaut ions o r  procedures t o  
minllmize t h e i r  exposure during such operat ions,  contrary 
t o  10  CFR 20.2G6(a), " Ins t ruc t ion  of personnel;  post ing 
of no t ices  t o  employees." . 

Llceasee 's  ReDorted Correct ive Action 

43 ,  Licensee i n  h i s  l e t t e r  of k q r i l  30, 1968 reported t h a t  procedures have been d ra f t ed  
fo r  a l l  operations.  
issued t o  a l l  personnel vho may be involved i n  operat ions.  
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 t e r s .  The inspec tor  noted these  pre  w r i t t e n  p r o c e d t l r e s  w e r e  de ta i l ed  w i t h  
step by s tep drawings, 
procedures as w e l l .  

The i n s p e c t i o r  noted t h a t  new SOP w e r e  d r a f t e d  2nd were 
These SO? include 

Olsen stated all persoanel were i n s t r u c t e d  i n  the proper 

- 
Lc This item of noncoq l i ance  has  been ccxrec te l .  

A4. "Iter: $6. Survey d a t a  ind ic s t ed  t h a t  t h e  sur faces  throughout your 
p l a a t  containizazed with r ad ioac t lve  ma te r i a l  exceeG the  c o n t z ~ i n a t i o n  
l i i n L t s  specified i n  your l e r te r  dated A p r i l  28 ,  1551, Ezd your revised SEzndard 
Operating f-rocedare 27, cor.trzry to License Condicion KO. 10 w:-lich incor iora tes  
the  rsEcrencsd docments." 

L i c z r ~ e e ' s  ReDorted Correct ive Acttor! 

45. Llcersee i n  h i s  l e t t e r  of Apr i l  30, 1968 s t a t ed  the: the  i i c e s s e  i izi ts  wer2 too 
low bu t  t h a t  contaminated a r e a s  hzve beer, icccted and cleaned, The l icensee  
mended h i s  SOP No. 27 Health Physics  Procedures t o  include higher  l iai ts  fo r .  
fijrea and removable containination, see  psges 13-15. SO? 27, ss a z a d e 2 ,  v2s 
i n c f d e d  a s  License Condition No, 18 i n  License Aiecdment KO, 35 dacei  Jcce 27, 1965. 

v--- -. . I . . _. -1 .... -... . , ~ I  .._... -- .__. ._ - - .._ . . .. .. . . . . . .. 
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46.  Bartsavage s t a t e d  t h e  Health Physics Group now bas  s i x  janFtors  who clean up 
all r e s t r i c t e d  and u a r e s t r i c t e d  a reas  on a d a i l y  bas i s .  Surveys f o r  Aipha 
C3-l  ..--,ination c -- are now made using an ESerlirie a ipha  floor monitor. 

47, 0: 6/27/63 Baker i n  h i s  d a i l y  surveys of 5 .e  r e s t r i c t e d  a n e r i c i m  la5ora tory  
using an Eberl ine PAC-3 s c i n t i l l a t i o n  a l p h  survey meter noted the  following: 

A1cL;nini Catch Tray - 12000 cprn/60 cm2 alpha rezovable . 
r o l l s  base 80000 
outs ide  sur 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 16,000 dprn/lOq ,a2 
6/19/68 c o n t r o l s  d i ac ro  c u t t e r s  10,000 c p d 6 0  crrr 

ou t s ide  w a l l s  of hood 8,009 I' 

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

C n  6/3/68 and 6/14/68 s i m i l a r  con ta i lna t ion  was noted, On 8/11/68 the  inspec tor  
using an Eberl ine PAC-3 s c i n t i l l a t i o n  alpha noted 6000 cp?il/60 cn2 alpha a t  t h e  
base of t h e  l a rge  r o l l e r s  and 6000 cpm/60 cin2 a t  an opening to a s torage  c e l l .  
The surveys f o r  removable contan ina t ion  noted h e r e  exceed t h e  va lzes  spec i f i ed  
i n  Itan B.2.a.  . P 13 of sop 27, f o r  r e s t r i c t e d  a rea  s c f a c e .  

48. Records of r e s u l t s  of surveys for 'reslovable tritium con ta i i i za t ion ' 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  Items ?.k.c and B.2.c, page 23, 
sop 27 were exceeded. Examples are: 

6/25/€8 Survey of  i n t e r i o r  of hood in  triti-an gas f i l l  area - seve ra l  smears 
exceeded 500,000 dpm/100 cm2, t he  h ighes t  a3out 2,000,000 dpin/100 c m  2 

3/19/68, 4/5, 5/29, 6/4, and 7/5/68 surveys of equipment, f l o o r ,  table surfaces 
In  rritium gas f i l l  area indica ted  about e i g h t  i n s t ances  whereby 50,G00 d p d 1 0 0  cm2 
was exceeded, l e v e l s  ranging from 65,000 t o  495,000 dpin/l00 ciz2;. 

4 9 ,  A review of records of sinear survey r e ' su l t s  for u n r e s t r i c t e d  are2s showed cmerous  
instances whereby removable a lpha contaninat ion exceeded l e v e l s  of  2C9 dpm/ 100 cix2 
given i n  item D.1 .a  1 page 14,  S0?27. Surveys of  5/11.-zi1d-l8/58.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 to 13650 d p d l o a  Cn2. -- . -._-_ Records - showed 
t h a t  following t h e  5/18/68 survey, some decontamination wzs perfo:rxed acd l imi t ed  
surveys of 5/21 and 5/23 ind ica ted  rpprec iab le  reduct ion  of renovable c o n t a i n a t i o n  
i n  severa l  areas .  Several  ins tances  of removajie tritium contmina t ion .exceeding  
zhe l h i t s  of 5000 dpm/100 cm2 were noted. 

3rd f l o o r  c a f e t e r i a  un res t r i c t ed  8rea  fi contzniniition 
rezovzble contaninat ion  on seve ra l  occassions exceeded 5000 d p d  100 an2 
6/6/68 
5/18/68 
r;/9/68 11,000 '1 Ki t chen c Eb ine t she 1 f 
3/12/68 8,000 Green cha i r  su f f ace  

phis  $tern of nonconpliance is ccntinuously r e c s r r e n t  and alchocgh thc l i censee  has 
cb=oiaed aurhority to krve higher contanination 15ixCts he OA occassic;;; exceeds 
zfiesr l i m i t s .  

These are: 

3 

26,000 djm/100 cz2 to? of was te 'can  
6,000 amp/lOO cia2 Window s i l l  North Wall 

50 .  
--..-- 

51. "Iten +7.  Contrary t o  10 CS"n 20.201(b) , I'Surveys," scrveys were 
inadequzte t o  determine c o q l i a n c e  wi th  10 CFR 20.156 
with respec t  t o  the a i rborne  concent rz t ions  of tritlu: 
re lecsed  t o  u a r e s t r l c t e d  areas f r o 3  t h e  T r i t i u r n  E z i d  Pz in t  
F a c i l i t y .  Eased on the  eva lua t ioas  t h a t  have been csCe 
p r i o r  t o  Hay, 1567 of the concent ra t ioas  of t r i t i u  re leased  
f r o 3  the T r i t i u n  Haild Pa in t  F a c i l l c y ,  i t  .=??ears t k t  you 
ney h a r e  exceeded the  llnits spec i f i ed  ir. 10 CFR 20.106 
when averaged over s cae-yeer period. 

,. .-. .. . . . _. ... . . . . . . .  . , .  
, .  
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. Lice r see ' s  Renorzed Correct tve Action 

52. Liceme2 i n  h i s  l e t te r  dated A p r i l  30, 1968 repor ted  r e l e a s e s  from t h e  H a d  
Pa in t  s tack during Deceinbcr i567 as zil beicg 3 ~ 1 0 ~  N?C,but those  i n  January 
and February 1968 are approxiEately 28 t L m e s  IbPC. The l e t c e r  s t a t e s  e r r o r s  
were nade i n  sampling o r  i n  countir.;. During t h e  in s?ec t ioa  it w a s  learaed 
t h a t  sanpling i n  December 1967 w a s  done by iaexperienced perscnnel  and t h a t  
too  g rez t  an a i r  flow w a s  drawn through t h e  w a t e r  i r q i n g e r  s axp le r  causing 
B l o s s  of  sample. 

Currezt S ta tus  

5 3. As previously s t a t e d  i n  paragraphs 25-32 of t h i s  r e p o r t ,  average concentrat ions 
are Zetermined by 27 samplings each f o r  24 hours  between Janus--v 1, 1968 and 
Jcne 28, 1968 show average r e l eases  of 18.66 x E C  o r  3 7 . 3 2 ~ 1 0 ' ~  uCi (sol)H3/ml 
a i r  v i a  s tack No. 14 Hand Pa in t  exhaust s tack.  Wallhausen s z a t e d  t h e  o-r=ly 
co r rec t ive  a c t i o n  t aken  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 a b i t s  and papering a l l  f l o o r  and worktable su r faces  with work t a b l e  paper 
changed twice da i ly .  
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  time is  undetermined according t o  Wzllhausen. 

H e  a l s o  s t a t e d  no o the r  a t t e r ip t s  were made t o  t r a p  o r  

54. This item of nonconpliaace reslains uncorrected f o r  t h e  reason s t z t e d  i n  
Paragraph No. 33 of  t h i s  r epor t  which c o n s t i t u t e  an inproper  evaluat ion.  Be- 
cailse of an-30% c a n t i n g  e r r o r ,  th'e l i c e n s e e  couid a l s o  exceed KPC by 23.84xI2.  

55. "Item 88. Survey d a t a  indicated t h a t  t he  su r faces  throughorrt your 
p l an t  esceeded the  contaninat ion l i n i t s  spec i f i ed  i n  your l e t t e r  
dated Apr i l  28, 1961, and your rev ised  Stzndard Operating P roce la re  27, . 
contrary t o  License Condition No. 17  which incorpora tes  t h e  referenced 
docrc.ent s . 
LFcensee's Reported Correct ive Action 

56. Licensee i n  h i s  l e t t e r  dated A p r i l  30, 1968 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 n i t s  formerly inposed by t h e  l i c e n s e e  were 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 conpliance. 

Current S t a t a s  

57.. Surveys performed by Burtsavage ind ica ted  t h c t  t h e  l i censee  exceeds the  liait of 
50,003 dpin/100 cm2 f o r  removable t r L t i a i n  i n  a c c e s s i b l e  su r faces  in r e s t r i c t e d  
zreas .  

7/8/68 - Table su r faces  where women 60 hznd pain: 
6/20/68 South w a l l  shelves  hand pa in t  rooin 
6/11/68 Baseboard in hallway 

6/7/68. Green cabine t  sur faces  
Penci l  sharpener 

Surface of d o l l y  
E l e c t r i c  w a l l  c i r c u i t  boxes 
Val1 she l f  cider clock 

- 6G,C30 dpd103 cr? 
95,000 dpn/100 I 1  cm2 

195,COO 
80,000 
115,000 11 

300,050 l1 f f  

I t  

I 1  

11 

57,500 
2G0,GDO I t  

Cor.zzz!fnetLoa coritinues to be re lezsed  foz 
i;~3 of noncomplknce is recurrent. 
ZseS by watch d i a l  p a i n t e r s  under Llcense-7 is discussed l a  I s c t e r  part o f  Pars- 
zrzp:? 49 andfquent ly .  shows limits 0 5  SC? 27, pzge 14, Iteia D.I.C. 5000 dpz./190 cx- 7 

h ~ v 2  5een exceeded. 

= harid paint o?eratFcns,  rr;t t h i s  
' h e  t h i r d  f l o o r  c a f e t e r i z l  (unrestrfctei )  

, .... .--._,.. ~ .... ~ -Tv" ?,-.,-.,...I. , -.-*. 
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5s. "1t :em KO. 9. Contrary t o  10 CZ'R 20,201(5), "Surveys," e scsp t  for iite wgek 
of  July 17, 1967, scrveys were icaLsquate t o  de t e ra ine  cozi;plisncc with 
10 CFR 20,103 with respec t  t o  t he  aFrborne c m c e n t r a t i o n s  of radon 222 t o  
r3 i ch  employees were ex?osed while  working i n  t h e  rad;-a  screzning roox. 
Dcr5ng t h e  week noted above, severa l  ind iv lduz ls  working i n  t h e  :dim 
screening room were exposed to a i rborne  concent rz t ions  of  radon 222 i n  
escess of AEC limits wken averaged over a Terlod of seven consecutive days," 

Licensee 's  Reported Correcclve Actlon 

Licensee 's  reply dated Apri l  30, 1968 stated t h a t  all r a d i m  operat ions have 
ceased. 

5 9 .  

Current Stacus 

aurtsavage reported t h a t  t h e  Ra d i d  pa in t  f a c i l i t y  was closed a s  of January 11, 
1968. 
fo r  r e p a i r s  on r e t u r n s  and work w a s  performed iis follows: 

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  l a s t  previous iaspec t ion  was 

1/3/68 -inspecting d l a i s  Roo3 cir Rn-220 
b - 2 2 6  3Erticulz:e 2.s + 1.0-13 uCi/ml a i r  

3.3 i- lo" uCi/xl a i r  

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

1/10/68- " I 1  

61. Radoa Breath Analysis perfombed by D r .  A. Weber, F o r z h a  University,  was per- 
forned on 1/8 2nd 4/23/68. The r e s u l t s  a r e  as follows: 

1/81 67 4/23/65 

Ilr 0.36 

0.33 
0.33 
0. i 7  
0.13 
0.30 

- 
..llrr, - - 
rllllllllL 

0.27 Pc i  Rn-226 per  
l i t e r  expired brea th  - 

0.48 
0.57 
0.13 
0.33 

62. One p c i  Rn-222 i s  evidence of 0.1 
s t a t ed  by Weber i n  his reoor t s .  The a b w e  personnel  are a l l  tritiux d i a l  p a i n t e r s  
w50 a l s o  worked i n  t h e  radlm screening f a c l i i t l e s .  

ugm Ra 226 co;..side-red t o  be a S ~ d y  burden 2s 

65. .3urtsavage s t a t e d  t h e  r2l im screening f s c l l l i i e s  a r e  kig'nly con ta in lx red  with 

H e  s t a t e d  t h i s  
fixed. r a d i m  contamination averaging from iS0, 000 - 2C0,COO cpn/60 cmL psien 
measured with a Eberline PAC SN-1 alpha scintiilation de tec to r .  

j a n i t o r s  hzve@ntered once o r  twice weekly t o  wash t h e  ei-tire a rea  t o  reaove a;zy 
?oss ib le  removable contm.ination. H e  s t a t e d  t h a t  these  persons a l s o  clean 
l z3orz to i i e s  and rooins containing Sy-product ina te r ia l .  Ee s t a t e d  co room a i r  
saz?ling, brea th ing  zone, o r  brezth znslysis 1.72s done on t'nese psrsofis. He a l s o  
s t a t e d  they wore ove ra l l s ,  gloves,  workshoes b u t  r,ot :ace 3zsics o r  respLracsry 
protection. 

i s  eqaivalent  to-550,000-l,lGC, GOO a lpha dpd100 cn 2 . tie also stated that  

6 4 .  This i tex of noncap l i ance  i s  r ecu r rzn t  w l t l ;  r e spec t  t o  c leening perscr.r.el ~qho 
eater a dosed contmins te2  &rea Wlc'ilGZt szy deterzLmtioa of theF;- working en- 
virozrient . 

/-- .-.-- 
-.- 

.... .. pPT- * .. .. ., 
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Orcanizacion and Yarsgernent 

A11 work Izvolving rad ionucl idzs  i s  ncw under :he X u c l e a r  Tro6c:zts Divislon. 
C:!.:. Kailhausen, Vice-President , of t?.? zbove d i v i s i o n  s t a t e d  he  now spends 
rnore than 50% of h i s  tixe a t  Blooxsbuzg t o  enscre  safs use  of r . a t e r i z l s .  
Iiealt!: P'nysics Group now has  12 persons including s i x  j a n i t o r s  who are d i r ece ly  
res7ons ib le  t o  Wallhausen and not  t he  l o c e l  p l zn t  manager. 
j o l z e d  t he  E.P. group Ju2e i ,  1968 as ? r i n c i ? l e  Heal th  PhysLcist  has  had 14 yecrs  
ex2erience a t  tianford, Washington and chree years  wl th  C O S - M D  wiizh p r inc ip l e  

' 

experience i n  ope rc t iona l  h e a l t h  physics.  
ap3ears t o  hzve Improved. Olson repor ted  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  a e r i c i u n  f a c l l i z y  2nd t h e  t r l t iu rn  hand 
pa in t  f a c i l i t y  t o  ensure safe p r a c t i c e s .  
w r i t t e n  orders  s t a t i n g  no new procedare can be i n i t i a t e d  by product ion without  
p r i o r  approval of t h e  Heal th  Physics Group. 

65. 

The 

0.5, Olsen, who 

Orgznfzation m d  d i r e c t  supervis ion 

A s  of 7/11/68 Wallhausen issued 

Personnel Mogitoring 
Ffln 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  max imum exposure was rece ived  byJ'"l4-h 
who processes most Am-241 under B a k e ' s  supervis ion.  - received t h e  
following 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 
. .  Zeta Gam.a 

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 .  
who 1 e body 

l k .  i50 .,m?ad lcjs ' 
2640 m r e s  

67. A l l  other  exposures w e r e  less the  above and average 032 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  5Zso examined and show that- 
who mixed rad ium p a i n t  received a riaxinuin f i n g e r  exposure of 12,430 nrad and 
820 m e n  whole body dose. -who processes:Rooin 241, has  a f i n g e r  exposure 
f o r  t h i s  per iod of 7370 rnrad and a whole body exposure of 400 m r e m .  
qua r t e r  yea r  exposures d id  not ' exceed  t h e  l i m i t s  expressed i n  10. CFR 20-101. 

Calendar 

Urlnslysis 

68. Reekly u r ine  a n a l y s i s  f o r  a x z i c i u i n  i n  u r i n e  is s t i l l  perr'orc.ed by Eberl ine,  
Kew Mexico f o r  5 persons.  The records  were examhed and do noc 5r;dlcste any 
overexposures. The n a x h u x  u r ina ry  oc tput  wzs noced f o r  

showed 3.38 dpm and 3.34 dpm i n  24 hour voids  on 12/30/67 and i/14/68. 
f o r  a usua l ly  show no more than 1 dpia/24 hour void.  

who has  a prev ious ly  detennizled body barden of 0- 
Urines 

Eel &?! 

69. Burtsavage reported. t h a t  a Zelgesen po r t ab le  5ody counter  w z s   sed OR X.llazch 21 
and 22,  1968 t o  eva lua te  body burdens F o r  Ray226 and ches t  biircezs For Pm-241. 
The records of Helgesen 's  r e s u l t s  2 r e  as follows: 

. 

! 

100 nCi i s  evidence of 8 Ra-226 body burden accorc9zg to che XeLgesz2 
r e p o r t .  

b .  Chest cocnt ine  fo r  A=-241 

- 6.226 r , C I  

. -.. , . .... ~ ...... ~ ..,). j,.. ,, .,.. 
, 8 :  , .. 
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- 3.794 r . C i  
- 4.839 " - 9.219 " - 0,864 l r  - 0.593 lt - 0.335 " 

- 12.670 nc - -  
- None d e t e c t e b i e  

15 n c i  is evidence of a lung burcleri according t o  the  Kolyoser, re?srt. 
L--.- ' 

Tr5ti.m. Ur ina lys i s  

A s  prevfously discussed i n  q' 25 ax3 24  
formed by the  l i c e n s e e  f o r  t r i t i u n  gave a n a l y t i c a l  r e s u l t s  30% too  lcw and 
Euitsavage s t a t e d  h e  a r b i t r a r i l y  appl ied  a i 10% cor rec t ion  f z c t o r  t o  t h e  
a n a l y t i c a 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 .  
forsled weekly on 20 persons i n  a l l  triti-n opera t iozs  shows wlth one exception 
(see :!40), on the average of no more thaa 6-8 GC H-3 / l i t e r  x r i n e  wi th  no  ur ines  
reported i n  excess of 28 uc H-3 / l i t e r  ur ine.  

70. of t h i s  repo-rt, z z z r l y s e s  as per- 

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

Breathinz Zone A i r  Sampling 

71. Bresthing zone air  samplirig is  performed f o r  a i l  s n e r i c i m  ope ra t ions ,  
iaite ba t t e ry  operated a i r  smples 'were used 2nd r e s u l t s  Lndicr te  no overexposure 
base l  upon 40 ho Y- exposures, Average breathing zone coxcen t r a t ion  run approxi- 
Lzately 0.8 'f,lO-%Xi h -241 /ml  z i r .  

Breathiag zone sz.nplings were performed over 5 consecut ive days i n  t h e  tritiun 
gas f i i l  f a c i l i t y  f o r  ,-_ during nom.al tube f i l l i n g  operat ions 
and naxiiicit concent ra t ioas  d i d  n o t  exceed 2 x 10-6uCi/rr.l zir. a rea th ing  zone 
sz7piing were &is0 perforned o-during t r l t i a t e d  phosptef; Frocessing 
znd r d x i a ~  breathing zone concent ra t ions  d id  not  exceed i.8 10- czi  H-3/ml a i r .  

Mighty- 

* "  

72. No bresthing zone s a i q l i n g  has ever  been perforned oc-, wlfio pre?sres  1000 C i  
t r i t l a z e d  t r i t i d e  once yea r ly  and who _OZCP- i nco rporz t e s  a t  one ran 1 O O O C i  

' of  tritirrm gas on t o  m e t a l l i c  f o i l ,  Tile i i censee  WES cLted f o r  t h i s  lack  of survey 

73.  

- 
for t h i s  p a r t i c u l a r  ope ra t ion  during o w  ins?ect ion or' 2h;ay 15-19, IS67 and June 10, 
1567 and w a s  informed of  t h e  i t e m  of noacom7liance i n  C0:Rq. l e t t e r  dated J d y  20, 
1967 i n  c i t a t t o n  No. 2(b), C 0 : I  a l s o  l i s r e d  t h i s  itein 05 c/c i n  the  repor t  of 
the  inspect ion of Rovember 13-17, 1967 (Item #3 of oilr Fora  G17 r epor t  dzted 
Feb. 5, 1968). C0:Hq. l e t t e r  t o  Che l i censee  dated Apr i l  1, 1968; however, d i d  
not  include t h i s  c i t a t i o n .  Burtsavsge stated t h a t  they have never sznpled t h e  ' 

enviroment  t o  w3ich- is exposed over a 40 work week ~L-.en he works with 
1000 C i  t r i t i u n  gas  i n  t h e  tricim bui ld ing  because he i s  a d i f f i c u l t  2erson t o  
schedule, Eurtsavage stated t h a t  althoigh-notifies h i n  i x  advance of h i s  
intended work & Health Physics  s t a f f  has already been c c a l t t e d  t o  o ther  duc ies .  

3reathfng Zone sax?i ing on s e v e r a l  hanl  2 i a l  paincers;v?io ?erfor;i;ed, accorZing,to 
r cords, 2nd the  iaaxinm 40 hour cozcent rz t ion  l e v e l  vis 0.54 >I P C  of 5 x 10-o uCi- 
E sol/rnl a i r .  However, i t  should be nzted t h a t  i f  t he re  5s B 30% e r r o r  i n  
evaluation of 1ic;uLd iic2inger saxples  >i?C c o 5 l  hz.v.2 beer. exceeded, 

L-:: . 

5 

- rr7roveC I z s t r m c n t a t  ion 

::?e ins-,ector noted that  the  licensee has s l r e a l y  procured tZc following nsw 
rz .cxe ion  de tec t ion  and neasu r l zg  i n s t r m e m s :  

7 5 .  .. 

.. ~. .... ., ... . 
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77. 

78. 

79. 

8C. 

81. 

E2.  
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3 n2w Eberl ine po r t ab le  PAC SN-1 alF 8 

oile E je r l ine  alpha f l o o r  survey Ester 
oae Eberl ine alpha constarit a i r  monitor Xodel AiX-3 
cjn2 renote  high l e v e l  g s i i a  probe. ( t e l z t ecco r )  0-1000 R/hr 
on2 400 channel pu lse  ha igh t  analyzer  wLth in t eg ra t ed  memory c i r c i u t r y  

l-?a?l'nausen s t a t e d  a toczi of $SO,OCO has  been spent  on new i?.strumeX-ection 
snd t h a t  2 Packa-rd l i q u i d  s c i n t i l l s t i o n  counter has  been s'ni3ped End w i l l  be 
used t o  analyze tritium i n  u r i n e  and tritim trapped i n  iinpinger l i qu id .  

s c j n t i l , & t i o a  survey rneters 

I 

In?rovenents i n  the  As.ericbin F a c i l i t y  

The inspector  noted t h a t  t h e  aiiericium coin?onding glove box and press hood were 
equippped with.?e'- f i l t e r  plenum of a Caissontype,  supp l i ed  by Nuclear Safety 
Sys tem Inc., foy'easy replacemeat. It was ais0 noted t h a t  one pro jec t ion  
f r m  the  glove box t o  which gaun t l e t  gloves ere a t t ached  
forner  width of 1" t o  approximately 3" t o  -allow easy rep lacexent  of  gloves. 

w a s  extended from a 

S i x  v i s i b l e  nagnehelic . pres sz re  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 t i a l s  g r e a t e r  thzn 0.5" wafer i n  t h e  exhzust system. Close supervis ion 
i s  provided by the  constant  a t tendance of a Beal th  Phys ics  monitor who enforces 
provis ions as t o  the  overseeicg of p r o t e c t i v e  c lo th ing  and f z c e  rnask f i lm badges 
and sa fe ty  procedures. K r .  E. Tziyior, a new superv isor  also enforces  strict 
sa fe ty  ru les .  

A review of t h e  records of brea th ing  zone s a ? l i n g  revea led  no overexposures i n  
the  a e r i c i m  f a c i l i t y  during 1968 a n d ' s t a c k  releases w e r e  a l l  below NPC.  . 

Currsnt Possession ane Scose of P,ctir,;r 
7 

Licensee cu r ren t ly  possesses  22,486 C i  E-3 as gas and product .  
r e l z red  t h a t  they a r e  cu r ren t ly  producicg gas f i l l e d  tubes  a t  the  rz:e.or' 350,000 
tu5es ?er year  whereas during previous yezr  1966-1967 produced 6C3,CCO gas f i l l e d  
bo t t l e s .  

Wsll?.ausen 

Licensee possesses c u r r e n t l y  k.840 C i  of Aii-2L;l and Walfkausen s t a t e d  tSey ar2 
cur ren t ly  producing f o i l  a t  t he  r z t e  of 1.5 C i  nonthly iX;?erezs durir,g the  year  
1966-1967 production was a t  the  rs te  of 5 C i  zonthly.  Other macerials  on hand 
were 95.28 mCL C-14, 1.1 C i  Ki-63 30.5 C i  Kr-85 l i c e n s e  15m5ts according t o  
invectory records were never exceeded. 

~zr ' . ieesezt  Discussior, a n i  Review 

A discussion ccncerning the item of noncor!?lience 2nd conditicns noted v:es held 
i znedia te ly  fol'iowing the  inspec t ioa  on Ju ly  12, 1968 st ter, lel  >y the  following: 

p,. Mac Gonald - PerLasylvzniz Ge?artmest of Sealt'n 
C.W. krallhecsen - Vice ? r e s i l e n t  i n  cfierge F i c l e a r  i rodcczs 
0.2. Olsen - R.S.O. 
E.X. Burtsavage - Xss't R.S.G. 

It was pointed oil: 'cy che ins3ec tor  chat t t e  l icensEes s G h L c c E i  of 2 use of 
SGtton's eqtrazions t o  prove t h a t  c o x e c t r a z i o s s  of trizi-m. in E i r  was inai2qazze 
because ne te ro log ica l  condi t ions had not  been dezzrxfzed 222 c k s e  sldes cif 5 2  

l i censee ' s  fsci l i isy was t o t a l l y  uzrestrict .zC; moreover, t h e  use of t he  ecrrations 
cois idered each s t sck .  sepzra te iy  ,used inscs?.zsneous rEiease equst loas  ~;.herc;s 
t he  l icensee  h;zs a dus te r  of six s tacks ,azd  ao p a r t i c u l a r  a r r z y  a l l  0;lit:ir.g 
t r L t l m  on a continuous b a s i s .  

I 

- , , . . . . . , I . . . . . . , . , , , . , --. . .  .. . . ,_ .. . . .. . - - .. 
, .  

I .  
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83. Wallhausen agreed t o  t h e  s ta teaent  t h a t  t h r e e  s i d e s  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  b u t  t h a t  he had no knowledge of Su t ton ' s  equations 

and Jrranted t o  confer  w i th  D r .  J. Krohmer, t h e  l i c e n s e e ' s  cocsu l t zn t  before 
h e  comiit ted himself.  O.L. Olsen, t h e  R.S.O.,stated he  has  used Su t ton ' s  
equations and be l i eved  t h e  in spec to r  w a s  c o r r e c t  i n  s t a t i n g  cha t  a proper 
n e t e r o l o g i c a l  de te rmina t ion  should be made of wind 
eqaa t iocs  a r e  used and t h a t  t h e  t o t a l  r e l e a s e  shoald be treated. r a t h e r  than  
each ind iv idua l  s t ack .  

speed azd d i r e c t i o n  5 e f o r e  

84.  I: vas pointed out t h a t  i n  two subsequent i n spec t ions  i n  June 1967 and i n  
Noveaber 1967 w e  had d iscussed  t h a t  -who uses  1000 c i  €1-3 a t  one 
tine once monthly h a s  never had h i s  
of tritium gas and water determined. Wallhausen agreed t h a t  t h i s  should be done 

hour occupation exposure t o  concent ra t ions  

. ... ; .... . i .- ~... '& .? 9 :- 
: . . .  znd would be done a t  h i s  next  use  of inaterials, %*+.:t~ c<.--)'. ~ , .  ;..-' . -< - :  ,;& :,t. ;,_ ; _ ,  .~.,. f-i ,.._. ' . I .  .: k.' {.-C+ 61' c . . z : :  ::. 

F: 7j 
85. It was pointed o u t  by t h e  in spec to r  t h a t  a s  a r e s u l t  of tests made of t h e  

analytical procedures used t o  d e t e r m k e  t h e  q u a n t i t y  o f  tritium i n  u r ine  znd 
the concent ra t ion  of tritium i n  irnpinger water samples, a p a r t  of  a i r  sampling w a s  
inadequate, T e s t s  made by t h e  i n s p e c t o r ' i n d i c a t e d  t h a t  r e s u l t s  were being repor ted  
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 n i t  
H'*.P group t o  analyze u r i n e  f o r  t r i t im as w e l l  as impinger water. concentrations 

H e  s t a t e d  t h e  . s i t u a t i o n  should be 
CorrecteddTithin two 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 w i l l .  be used by t h e  

f r o 3  a i r  sampling. 
? e 4'1 53 

86. It was pointed out t h a t  contamination ex i s t ed  f a a y  coiltinuously i n  u n r e s t r i c t e d  
and r e s t r i c t e d  areas even i n  excess of t h e  new h ighe r  liinits. Wailhausen s t a t e d  
they a r e  now discover ing  thki contamination because of improved d e t e c t i o n ' i n s t r u -  
mentation and a t tempt  t o  c l ean  up a f t e r  contamination i n  excess of t he  new l i m i t  
i s  noted. 

87. It was pointed out  t h a t  t h e  R a d i m  Screening F a c i l i t y  now closed dovin i s  h ighly  
Contaminated and, although as i s  claimed by t h e  l i c e n s e e  t h a t  c o n t a d n a t i o n  is  
f ixed ,  high concent ra t ions  of Rn-222-m~~ be involved and t h a t  t h e  l i censee  has  
not  determined t h e  concen t r a t ions  t o  which j a n i t o r s  are exposed. 
t h r t  the  f a c i l i c y  w a s  h igh ly  contaminated snd t h a t  no d i scuss ion  had beerr made 
y e t  as t o  what t o  do wi th  t h e  f a c i l i t y .  
be made. 

Wallhausen agreed 

He s t t i t ed  t h a t  proper  surveys would 



?re-ise =3 - c o n z e n t r a t i o > s  of s tzck E.isckzrges E x e  t3ose detsrxLce6 
by the licerises f o r  t3e 5 i s t  6 rr,or.tks of 1968 wi thout  s. 
+30% c o r r e c t i c n .  

Data i n  Tzble  Oktained frcn VSRC Records 
Q i n  Ci/sz: 

Steck 
h = h e i g h t  
I n  Meters 

'1-3 Bu i ld .  

x-3 3 e s i n  

3 x i t  s i p  

6.1 

4.0 

6.1 

9.2 

6.1 

6.1 

Aver. 6 month 
Ccncez t ra t ion  Average 
5-3 Reported Cozc. b 

by L icensee  Ci/rrt3 

15.9 x MPC 31.8 x 
/ 7 . J  ? 

8 .74  x IGC 17.5 x10-7 

18.66 x MPC . 37.32 x 10-7 
. 5 5  7 I .  I ' 

0.87 x t5PC 
5 1 ~  / ; . ? : I  

. 1.73 x L O - ~  

5.1E x KTC: 33.36 >:La-7 

0.3 x KPC 0 . 6  x19-7 

Stack 
Exhaust 

iizite 
c -3' m j / s  ec - 
3830 1.8 

1 5 0 0  0.707 

16G0 0.755 

9000 4.25 

6630 2.84 

2c30 0,945 

.fY.:. Aver conc 

3 X h Z U S t  

ci/1;;3 x 

Rate m3/s~:  

57.24 x 1C- 

12.37 x LO-- 

\ 
i 

1-221.17 

7 . 3 5  

29.3; 
t 
b 

X 

X 

X 

0.57 x lG-- 
-, ,A fir.) he&- 7-'.7:e- ,y ql. 1 4 - 2 2  

T O ~ S ~  Q in c S e c A 3 5 . 3  x ,J *Hi': - 
C i/s ec 

f = wind frecuency fac tor  - I foz wisd  ezs t  
- as used by licezsee. s t a c k s  
li = wind v e l o c i t y  g iven  by Licensee as 2.2 
x = d i s t z x e  - 91.5 m t o  e z s t  feiiCS 
~i = 0.25 2 s  given by licezsee. 

5, c. = 6.26 n. 

- -  
f Z O n  all 6 H-3 ' 

cz= 0.2 
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- xzv - 

s t E 2 2  Lcg . -  
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