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1. Name and address of licensee 

WNITED STATES RADIUM CORPOR?aTXON 
4150 O l d  Bemick Road 
Bloomaburg, Pennsylvania 

5. License &(s), issue and expiration dates, scope and conditions (indudmg amendments) 
Date gxp, Date License €70. - 

37-30-2 
mend. 16 5/17/61 5/31/63 (amended in i t o  entirety) 

37-30-3 
amend. 2 7/27/60 7/31/62 (amended i n  its entirety) 
amend. 3 8/16/60 7/31/6 2 
m a d o  4 9/15/60 7/31/62 
aatend, 5 2/20/61 7/31/62 

-112 
amend. 3 5/10/61 5/3l/63 (amended i n  ita entirety) 

6. Inspection findings (and items of noncompliance) 
Radioactive materials a t  WSRC are employed i n  the production of luminous 
phoephor8, foils ,  8ealed source8 and l igh t  mourcea for use in a l l  types of 
itutr\laaent panels, gauges and ElePicee. 
employed a t  the Blooarsburg plant, about 50 of whom use radioactive material. 
Two safety cammitteee, the General Plant Safety Committee and the Zsotope 
CcaPoittea,are maintained. E. :a. Burtsavage eerves a8 Health Phyeiciat and 
RSO. Numerow direct radiation surveys, wnear aamplea and a i r  sample6 are 
taken. 
Film badgee, ring badges, pocket chambers, radon breath analyses, and blo- 
assay8 are employed for radiation workers. 
O R m  and lBucle8r Engineering Company. 
i n  a newfy con8tructed liquid waste disposal fac i l i ty  before discharge to the 
Su8qUah.nna River. Records of a l l  types are kept by USRC. 
i t ems  of noncompliance were o b m e r v e d  or noted: 

Approximately 200 people are  presently 

Leak tests of mealed 8ource8 are performed a t  prescribed intervals. 

Solid wastes are transferred t o  
Low-level liquid wastes are  processed 

The following 
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No i tarm, of nonctmpliance. 
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PART 30 CTICON 

-TED STATES RAD= CORPOIRATIW 
4150 O l d  Bexwick Road 
Bloansfrurg, PennSylvSnia' 

Dates of Xmpectianr May 22 thru May 26, 1961 (2 -n--m&n& LL 1 

Persons Accomrwmvlnu Ins-tots t 

Nene. 

Persons Contacted sad Titles: 

Mr, E, B. Fisher, President, U. S. W u m  Corpora-ion 
M r ,  C, W, Wallhausen, V i c e  P r e s i d e n t  in charge of Sales 
Mr, If. A, Vaughn, General P l a n t  Manager 
Dr. J, 0. M?kc€Utchin, D i r e c t o r  of Radiochemical Research, 

Mr. E, M. atrtsavaqa, Health Physfcfst and RSO 
Mr. Robert Carl, R d t h  Physics TechnicIan 
Mr, Sheldon Cope, H e a l t h  Physics T e c h n i c i a n  
Mr, D, L. Prosser, Manager of Radioactive Products 
M r .  Norman Fritz, SuperVi60r of Adhesive Labs 
Mrs. Sune NeirPwender, Secretary to D .  L. Prosssr 

Chairman of the Isotopes C a a m i t t e e  

9. mcksrcrund Infomatlo4 

A, On 10/2/57 an initial inspectim of License 37-30-2 
(w/-. 6) wa8 conducted by W. E. Krlegsmaa of this 
office. The folluwing items o f  noncosnpliance were 
included An a letter dated 12/19/57 to the licensee: 

(1) 20.101 - in Ehat certain employees exceeded the 
prescribed 13 week dosages, 

(2) 20.105 - in that exposures of Individuals w e e  
not 1LimLted to 10% of permissible limits. 

(3) 20,201 - in that no airborne contamhation surveys 
bad been conducted. 

(4) 20.203 - in that a contaminated hood was not 
properly posted. 
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ITEM 6 (coNT'D) 

License8 37-30-2 and GI,-112 

(1) 20.201 "surveys* 
(b) - i n  that  the licensee failed t o  adequately evaluate 
the concentration of tritium i n  a i r  within the tritium 
building, (See pages 29 & 30, paragraph 17  ( 2 )  (b) of 
report details. ) 

License 37-30-2 

(2) 20.105 4Permissible levels  o f  radiation i n  unrestricted areas" 
(b)(l) - in that a dose rate of 20 mr/hr a t  contact 

w i t h  the outside rear w a l l  of the Radium Laboratory 
(an unrestricted area) and a dose %ate of 5 t o  10 =/hr 
a t  18" from this  wall were detected. (See page 36, para- 
graph 20(D) of report details.) 

(3) 20.203 "Caution signs, labels, and signalsD 
(b) "Radiation Areas" - i n  that a radiation area 
existing a t  the rear of the Radium Laboratory was 
not posted as  prescribed. 
20 (D) of report details. ) 

(See page 3 6 ,  paragraph 

(4) 20.401 *Records o f  8urvey8, radiation monitoring and disposal" 
(b) - in that record8 of results of 8mear surveys taken 
in unrestricted areas were not maintained. (See page 33, 
paragraph 17  (3) (b) of report details. ) 

Old Part 20 

(5)  20.103 "Concentrations in effluente t o  unrestricted areas* 
(b) - i n  that the liccneee exceeded the yearly per- 
missible release of Kr-85 during the calendar year 
1960, baaed on the value o f  1 x 10-9 uc/cc. (See page 
1 9 ,  paragraph 1 3 ( D )  of report details.) 

( 6 )  20.403 "Notifications and reports of incidents" 
(b) "1L*tenty-four hour notification" (2) - i n  that  the 
licensee, on 31 separate Occaaions, released Kr-85 t o  
unrestricted areas i n  concentrations, which, i f  averaged 
over a period of 24 hours, exceeded 500 times the 
allowable l i m i t s t  and no notification was recaived 
by the Comwission. (See page 1 9 ,  paragraph 13 (D) of 
report details.) 
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( 5 )  20.22 (b) -.I irr that a product containing II-3 was 
exported to Canada. 

fn a lettez dated f/U/58, the licensee informed the 
I)ivislosr of Civilian Appricatioa of the corrective action 
talcen. 
fraa J, R. MaLaon. 

T h i s  was aclcnuwledged by a letter dated 1/30/58 

B. a 4/13 - 4/17/59, a reinspection of License 39-30-2 and 
initial fnspecticms of Licenses 37-30-3 and -4 was 
conducted by 3. L. Earlees and R. 5. Cleveland of tM.8 
office, After  scam correspondence between L&R and 
Ihspectlon Headquarters8 the folluwirzg items of nca- 
ccnnpliance were irtcludea in  a letter dated l/6/60 to the 
licetreee t 

(1) 20.201 - in  that surveys ware inaaequate to 
evaluate the ccll#rentratioxm of radio- 
active material released fram the plant. 

(2) 20.201 - ia fhat surveys w e r e  inadeqaate to 
waluate the concentxatiorra of radio- 
active material released from the hoods. 

(3) 20.203(c) (2) - in that two high xadiatl.cn areas 
(the hot glove box and the silo) were 
not equippe4 w i t h  fnterlocks. 

(4) 20.203(a) - In that no film rings w e r e  supplied 
to individuals using Sr-90. 

(5) 20.101(b) - in that M employee w a s  exposed to 
€I-3 concentratiosra in excess of the 
prescribed limits. 

(6) 20.401(b) - in that the inciltent described i a  
(5) above was not reported. 

(7) ZO0203(f)(l)c(4) - in that several contafnerB were 
not properly labeled. 

(8) 20.401(c) - in that no records were maintained of  
the release oE w a 5 t e  from the plant. 

In addition to the above citations, tsrR discueeed the 
possible necessity of bio-assays and requested information 
concerning canal c o n ~ n a t i o a ,  procedures for handling 
defective H-3 containing tu-, and the, instrumentation 
that w o u l d  be used to  detect the release of H-3. 

In letters dated 2/17/60, 4/13/60 and 5/27/60, the lic@nsee 
informed L&R of the corrective action taken. In a letter 
dated 5/13/60, L&R acknowledged that the corrective action 
was adequate, 

http://xadiatl.cn


- 3 -  

Zt wa8 fe l t  that the abwe itmu of nonccaaplianca constituted 
a hazard and a follaep.up inspection waa recaxmded. 

(2) 20.203 - fn that an eanployee w8a not properly 
instructed a8 to werlciag time in #e glove 
boxea. 

(3) 20,lOlfa) - ia that four tanxployess received dosages 
in exce~s of thrsclr tine8 ABpenaix A, 

( 5 )  20,203(c) (2) - Ln that the "silo" storage area was 
not equipped w i t h  an interlock, 

(6) 20.201(b) - in that surveys were inaaaquate to - 
evaluate the X-3 released from the T r i t i u m  
Briluing. 

The msrao 8180 r e c m d e d  that the licensee be required 
to prepare detafled written ilastructAon8 for each operation 
using radioacuVa materials. In addition, 8 follow-up 
in8pecUoa was JcQc-ed. 

~n a letter dated 2/9/6l8 L&R informed the licensee of the 
ahova items of nauxunpliance and also requested that U. S. 
Radium swbmit detailed written procedhrres covering a l l  
pbaaea of their radiation program. In a letter dated 
3/8/61, the licensee reported the corrective action taken. 
This  lette was eckncrwledged lly L&R*s 3/17/61 letter. 

I). A complete reinspection of 0. 8.  Radium's facilities8 
1z(;k~ being reported, was coasducted by R. W. Van Wyck and 
J, R. R o e d e r  on 5/22 - 5/26/61. 
37-30-2 (w/-d. 16), G G l U  (w/-d. 3) anB 37-30-3 
(w/amend. 5 )  wa8 conducted. License 37-30-6 was not 
iaspeeted, nor w e r e  Licenses  37-304 and -5, both of Whfch 

R e i n s p a c t i o n  of Licenses  

expired. 



The Infoxmatian which fo3laws refers to  a l l  of the 
inspected licemaeta unless otherwise indicated. 

100 orsan ization and Adminiatration 

A. General 

The organieatioa an8 administraticaa of the U n i t e d  SA-BS 
Radiaun Corporaticm ( U ~ C )  l a  essentially the same aa 
noted during fhe &aspettion of 4/13 - 4/17/59. 
briefly, USRC ut  Bloamsburg, Pa. is one of four plants 
thratghout the United States, w i t h  the home office 
located ln M o r r i s t o w n ,  New Jersey. All work involvfng 
the use of radioactive materials $8 pe2'formed at the 
Blocmeburg plant which is located an the outskirts of 
tam, aear the Susquehanna River. 

Summarized 

USRC produces instrumsnt and control dials, air  ionfitlng 

luItrfnoue dfa le ,  Approximately 200 people are presently 
employed at the Bloan8hurg plant, about 50 of whan use 
radioactive material. The entfra plant works an eight 
hour dayr 5 day week. 

daviC-,  mpLfkarS anB ~taadarder, and dll typeS O f  

W o r k  involving the use of! radioactive materials is 
divided into several aeparate laboratories or enti t ies 
aa fOllaW8t the general laboratory area; the tritium 
anB -435 laboratory, the Sr-90 Uboratoryt the Cs-137 
hot cellt w e e  research ant¶ development laboratories; 
the radium laboratoryt the polonium leiboratoryt the 
dial painting shop; the tritium ktildingt and the isotope 
storage areas. In addition to these facilities, several 
other uac and storage areas are also available, 

Mx, H. A. Vaughn is General mager of the S3loomaburg 

President of USRC, whose office is in Morristown, N. J. 
P b t .  Xe i8 dircbctly responsible to Mr. E. 3. Fisher, 

Bo R a d i a t i o n  Safety Officer - H e a l t h  phvsics Staff - 

Mr. E. 1. Rartsavage serves as both Health Physicist and 
Radiation Safety Officer. Burtsavaga, whose traizaiIIg and 
experleace have been previously discuseed in other reports, 
has been employed by USRC for abaut eight years. He 
has two full time Health phrsics Technicians who work for 
him, Mr. Robert C a r l  and M r ,  Sheldon Cope, Both Carl 
and Cope have taken the USRC "Radioisotope Technique  
Course" (which has not been given for about three years) 
and have received on-the-job training from Burtaavage, 
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Burtrrwzrga reported that hs La respuiaible for all H e a l t h  

(2) consulting an design of equipmen+, (3) planning exposures 
to personnel, (4) reviewfng all prsormel monitoring 
recomb, ( 5 )  coadueting investigatiojrs resultfng from 
incidents involving raitioafitive materials, and ( 6 )  super- 
vising the new waste disposal facility. 

FhySk8 fuacti- h l u d i a g  (1) aSSignw H. P. 8unfey6, 

C. Safety Commit tees 

The BloamWrg Division maintain8 two safety c d t t e e 8 8  
fhe General Plant Safety Caamittee  and the 1Znst i tut lonal  
rsotopes canmittes. 

1. The General P l a n t  Safety Coannittee, Jhicb m e e t s  
naoafhly arrd maintaias  minutes of all meatlsgs, is 
charged w i t h  the m?spolrsfb+Lity for making recoat- 
mCnaatiodle direcay to the merag Managex for 
corrcctiorz of any uasatisfactory conditions lnvolvlng 
phases of plant safety including radiatim safety. 

uasafe operatien. MembQrs of the General Plant 
Safety Camrpittee ure as follaw6r 

This C d t m  haar the Wthority CO Shut d m  my. 

Nr. H a  A. VaUgh, OenSdl H a n a g e r n  Chairman 
Mr. C. H. Claphara, Manager, New Radioactive 

Productil 
Mr. A. Wooitrhg, Producticin Coatrol of the 

Laboratory 
Mr. E, M, Burtsavage, RSO and Health Physicist 
Efrs. 8. Work, Plant mrse 

2. Condition 13 of License 37-30-2, Condition 11 of 

of 6L-112 require that a l l  byproduct material be 

approved by the Uotope Cotmdttee, S, a, Mamtchin, 
Chairmaa. 
members a 

37-30-3, C d i t i m  12 of 37-30-6 and C o a d i t i a  11 

used by, or under fh8 direct: SupetviSiOsl of, persona 

T h i s  Commfttee f. cappoaed of the following 

Dr, J. 0,  MafiHut;chfn, Chairman, D i r e c t o r  

Mr, H, A. Vaughn, G e n e r a l  Manager 

Mr. D, L. Prosser, Secretary, Manager 

of Radiochdcal Research 

Mz, E, M. Burtsavage, RSO 

of  Radioactive Product8 

It was reported that numerous informal meetings of 
the Ccxanittee are held b a t  only infrequent formal 
meetings are called. 
MscI.lutchin, it waa noted that the last formal meeting 
was held on 2/8/61 to review the equipnant and 

Prom minutes maintained by 



- 6 -  

I 
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procdtes  in the Sr-90 facility. The chief function8 
of the Commft t ee  are t o  consider purchases of isotopea 
and to review a l l  new praxdurtw and equipment (or 
changes in procedures) invorving uses of radioactive 
materiala, In the event of disagreetumt among the 
merdbers, it was reported that the ultimate declsiop - 
l.8 Virugllm'. 

11. rnventorv and uses 

A contimaus inventory of! radfof80t~pea op band fe malntalned 
by June Nelsuender, Secretary to D. L. Prosser, Manager of 
Radioactive Products. 
a8 of 4/30/61 and the reported major use of each is presented 
below* 

 he inventory of radioisotopes possessed 

Quantity on €rand 
as of 4/30/61 R e w r t e d  Malor Use 2&eQ€s 

C-l4 

i 

54nr C-14 is incorporated w i t h  phosphorr 
prfnauily since sulfide, for the 
profhrcUoar of low ludanaua  intea- 

am. C-l.4 i8 chmetn specifically 
since it produces lor* intensity 
8CU-8 Withaut deteriorating the. . 
phosphor. A Of 2 mC Of 
C-14 is used per source, 

s i t y  light SoUrce8~ 4.g.. luminal8 

. 

cs-137 13,000 me 

CO-60 11,431 m~ 

! 

ktr-85 204,800 mc 

H i 6 3  . 86.8 mc 

C s - U 7  is usad in the production 
of sealed irradiators havlng 
strengths varying from 100 uc to  
I curie each. 

c o d 0  i a  the form of m e t a l l i c  
pellets is encapsulaked into 
aealed Saxrces havlng strengths 
ranging up t o  3 curies. 

Xr-85 is used ia the production 
of irtatllatora having strengfha 
varylng frcun 0.1 mc t o  2 curies. 
These awrces are usually fomed 
by encapsulating Kr-85 Inside a 
m e t a l  pipe. Kr-85 is also used 

wherein the kxypton is used t o  
activate a given phos@taor. Light 
sources each contain from 20 mc 

in fh8 pXodUCtiOn Of l ight 8alrC8S 

to 800 mC of kryp+OZXo 

N1-63 is plated on metallic rlbbon, 
segments of which are used as 
ionization sources in electronic 
tubes. Specific actfvitiea of the 
ribbosrs vary from 0.005 uc per 
square inch to 1 uc per square Inch. 
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QuanUky on Hand 
ISOtOTSe as of 4/30/61 R e p o r t e d  Malor Use 

Pm-147 10,040 mc -147 is used in the production 
of beta gauge source8 varying in 
strength from 1 m c  to 300 mc pel: 
source aurlt for the production of 
light source8 having strengths 
from 30 uc to 2 mc per saurce. 
Promeam sources are produced by 
the electro-depoeition of promethium 
on metallic plaachets. 

Sr-90 23,520 mc Sr-90 ia used in the production of 
Sr-90 foils having specific act ivi t ies  

approximately 60 mc per aquare inch, 
and ln the pzoduction of light sources 
containing from 50 uc t o  4 mc per 
source. Sr-90 foils aad l ight 
source8 are supplied to customers 
as sealed sa~lr~es.  

varykrg froca less than 1 uc t o  

231 nr T1-204 is used fn the production 
of sealed irradiators each containing 
approximately 200 mc of T1, and 
in the prcxbction of sealed l ight  
sources containing from 1 to 4 
per 8WXC8. 

€3-3 gas 1146 mc T r i t i u m  aa a gas is incorporated 

8-3 212.55 Sq.in* inside w i t h  various phosphors t o  
(foil-RRC) assayed about: produce l ight sources, Each 

tnto glass tubes coated on the 

source coataina between 200 to 
2000 mc of tritium. Tritium as 

€3-3 1,685.8 8q-b. t r i t i u m  foil  when purchased by 

1 C / S q o f n .  

(foil-USRC) assayed abaut USRc $8 US& the prOdUCtiOll Of 
1 c/sq.in. ionhation devices containing 

-approximately 250 mc per device. 
The ionization'ilevices are shipped 
to customers as sealed sources. 
uSRC currently manufactures its 
own tritium foil which reportedly 
will be used for the same pIrpo8@, 
H-3 will also b used under 

for application on tisnepieces , 
hands and dials. 
conducted as yet, 

33-30-6 as b i t h t 6 d  paint 

No work has been 

Ra-226 572 mc 
(as RaBr2) 

-0226 is used in the production 
of luxtinescent canpaunde containing 
up t o  50 uc of radium per gram 
and in the production of light 
sources containing up to 100 uc 
of radium per source. In addition 
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Quantity on Hand 
Isotope as of 4/30/61 Remrted Major Use 

to producing lucainaus compounds 
*or sale, USRC paht8 -426 
phosphor8 onto various dials and 
sells these U s .  wlrtsavage 
statdl  that a gram of luminescent 
phosphor is sufficient for gaintlng 
approximately 1,000 w a t c h  dials. 
Radium i s  also used in the production 
of Ra-m neutron sources containing 
up to 200 OIC of radium per saurce. 

It was reported by Bartsavage, and confirmed by Macmtchin, 
that no 1-131 work has been performed since 1956. 

U. Facilities 

Radiation work is conducted la a wmber of different areas of 
USRC*s plant, krt the buUc of the work is performed in the same 
general area in the mafn plant buildbg. A diagram of t h i s  area 

. is Shawn fa Exhibit "A", Movement o f  personnel in and out o f  
this area is limited to one entrance, which connects with the 
sal- and administrative office area near th is  entrance. 
Iwaediately inside this entrance i s  a monitoring instrument 
which has an en8 window Gvl tube a d  which is used for contami- 
nation checks of a l l  personnel leaving this area. 
w i t h  this entryway is a locker roan where radiation workers 
leav& their outside clothing and pick up theit work clothes, 
Connecting with t h i s  locker raan is a change room where ahoe 
covers ure put on upon entry, or removed upon exit. 
roan is equipped w i t h  racks of laboratory coats to be worn 
over regular clothing by a l l  employees or visitors entering 
the work area, who are not otherwise required to be canpletely 
dressed i n  work clothes. A sink is provided for personnel to 
wash hands before leaving the area and a monitoring instrument 
with end window GM tube .is used in checking for hand and foot 
cosrtadufnation. A shawer is also provided ia the change roam 
area. The locker roam and change room are respectively about 
10 x 12' and 10 x 10' Ln size, 

Connect ing  

This 

A. General Laboratory 

The general laboratory is a large open area about 50 x 35'. 
Immediately inside the entrance from the change room are 
three glove boxes plua several open work benches. These 
three glove boxes are constructed of wood and provided 
with transparent plastic faces. Materials were reportedly 
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placed in each box through an alr-locked entrance cam- 
partmant, A i r  flw thraagh the exhaust is rated as about 
30 cfm per box. Each exhaust is equipped w i t h  a fiber 
glass pre-filter plus an abuolute f i l t e r ,  Activities 
conducted in these three boxes were reportedly limited 
to work w i t h  relatively law energy beta emittars. The 
first box was reportedly used for work w i t h  tritiated 
compaunds whfch mostly involved trioaming of t r i t i a ted  
titanium foils,  
work w i t h  C-14 labeled capounds, The third box waa 
reportedly used for a variety of act ivi t ies  bu t  mostly 
f o r  work w i t h  arpaltl amounts of Tl-204 and m-147, A 
large hood about 3' w i d e  and 15' long, open on both aides 
waa located in the southwest area of the general labo- 
ratory, This hood was equipped w i t h  horizontally alidlng 
lucite face panels. 

The second box w(t8 reportedly used for 

Bartsavage stated that a l l  hoods and gtove boxes within 
the general laboratorh were decontaminated and cleaned 
during June, 1960 and that  no handling or processing of 
radioactive materials was currently being performed in  
the mea. X% reported that the general laboratory w a s  
presently being used only as a finished product storage, 
packaging and shfpping area, 

Sealed sources fabricated by USRC are taken to the north- 
east portion of  the general laboratory where they are 
transferred through a pass wlndaw into the leak test 
roan. 
Laboratory by an 8' high partition. 
for leakage in this room and, a f te r  checking out 
satisfactorily, transferred thru another pass windcrw to 
the high level counting roam, This roolll is located out- 
side the regular area for handling radioactive materials. 
The door from the general laboratory to the corridor 
running past the high level counting room is not regularly 
uraed and is set up t o  be used only as an exi t  from the 
radiation work area. 
about 12 x 16' and its walls coaeist of concrete blocks 
t o  a height o f  about 8 ' -  

This room i s  separated from the rest of the General 
Sources are monitored 

The high level caunting room is 

B. Tritium and Kr-85 Laboratory 

The change room leads t o  an entryway connecting with a 

entryway is a separate room (the H-34r-85 laboratory) 
devo_ted Lo the handling of gaseous H-3 and Kr-85. This 
gas handllng room is abaut 12 x 15' and is equipped w i t h  
one large hood abaut 12' long, p lus  a sink, several work 
tables and a desk, A door in the northeast corner of 
thls roam aerves as an exit t o  a noa-radiation work area 
i n  another part of the plant, b a t  this door is never used 

. large general laboratory area. Immediately off this 
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fox oth8r than emergencies. Closed gas handling systems 
and associated vacuum pumps are located in the hood. 
systems are used for transferring H-3 and Kr-85 gas from 
shipplng containers to  variaus sealea tubes where the 
isotopes are used to excite phosphors or otherwise serve 
as radiation scnarces, A araxinarm of 500 curies of lCr-85 
and 1,000 curies  of H-3 are reportedly handled a t  any 
one time in these systems. 

Present operations w e r e  described as Lnvolvlng the filring 
of glass  tubes abaut 5" long by 1/4" in diameter containing 
luminars phosphors with betweea 500 and 2,000 mc of H-3 
as gas 8a an activating agent. 
area wear rubber gloves and a complete se t  of work clothes 
acquired in the change room. The face of the hood is 
equipped w i t h  large horizontally sliding panels of 3/0" 
thick lucite.  Additional shielding i s  provided by sheets 
of lead 20 x 14 x 1" thick, located i n  front of the Kr-85 
apparatus. A heavy lead pot was also provided t o  hold 
-435 shipping containers, and an end window GM count 
rate meter was installed in the exhaust duct t o  observe 
possible high concentrations oE Kr-85 in the effluent. 

These 

Personnel working in this 

C. Radium and Polonium Laboratories 

Opening off the north end of the general laboratory area 
i s  a door t o  an anteroom leading t o  the radium and polonium 
laboratories. 
change station, a sink for washing of hands prior t o  
exiting from the area, and an end window GX count rate 
meter used in ckeckinq for hand and foot contamination. 
T h i s  anteroooa opene into a large open area used for 
proceseing radium coanpounds and fabrication of sources. 

This anteroan is provided with a shoe cover 

A group of u t i l i t y  and storage roam8 are located In the 
central portion of the radium laboratory. A number of 
radium handling hoods and glove boxes are located around 
this central area, A radon safe is located in the center 
of the east wall of this section between two hoods. 
Ra-226 in aolution as a bromide in a n q n t s  up t o  200 tl#: 
is placed in  a vacuum apparatus in this safe and the radon 
gas is pumped out of the solution and exhausted through 
the roof to the outside of the building. This operation 
reportedly rmoves approximately 50% of the radon from a 
200 mc radium solution Over a two  hour period. 
operation is performed about twice a month. 
solution, from which radon has been largely removed, is 
then processed In  the combination hood-glove boxes along 
the south slde o f  this center area. The radium is con- 
verted t o  a sulfate and is mixed w i t h  appropriate phosphor 
for use In l i g h t  sources. Radium impregnated foil Is 
also produced In this  area. 

This 
Radium 



Qne of the utility roam located in the central portion 
of the Radium 'Laboratoly was converted t o  8 Po-210 labo- 
ratory during 1960. 
i e  equipped with two gtove boxes. Shipments of Po(HO3)p 
crystals from W a d  Laboratory are placed in the first 
glove box, where the material is converted t o  a solution. 
Bi(N03)3 is added to  the solution, after which m e r &  
Ag is added. The active materidl plates out on the Ag, 
the solution is filtered, and the f i l t r a t e  is dried. 
After drying, the material is transferred t o  the second 
glove box where it is grosrnd into a pawder and placed in 
a die and pressed into a compact. 
in an oven, after which M Ag overcoat is placed abcrut 
the caapact. This laaterial fe again annealed and then 
rolled out ink0 fo i l s ,  whose  actfvity varies fran 75 t o  
2,000 uc per square inch. These foi ls  receive further 
processing in the open bench area in the northern part 
of the radium laboratory. 

This laboratory is dbaut 8 x 15' aad 

This compact is annealed 

A room located off the northwest part of the radium labo- 
ratory is used for weighing of radium activated phosphor 
employed for variars l igh t  production pzrposea, principally 
for painting lumtnaus dials. 
a l e  is prmided for manipulating these radium phOSphOr8. 
Hoods and glove boxes in the radium and polonium laboratory 
exhaust into a cosxaon bl-r system rated at 10,000 cfm. 
This ef iaust  is provided w i t h  a pre-filter and an absolute 
f i l t e r  

A long ventilated work 

D. Strontium Ldboratoq 

A corridor leading from the southwest corner of the general 
laboratory gives access t o  the entrance of the laboratory 
in which Sr-90 is processed. The Sr-90 laboratory is 
entered through an anteroan which separates it from the 
corridor. 
GM tube count ra te  meter station are 1ocateU in  the anteroom. 
The strontium l&oratory i tself  is about 15 x 20'. 
is equipped w i t h  8 glove boxes and two hoods around the 
walls, plus another hood in the center of the room. 
exhauats from these hooda MB boxes are equipped with pre- 
f i l t e rs  and ab80lUte f i l t e rs .  The a i r  flow t o  the exhaust 
fraa each glcnte box is rated at &out 45 cfm. 
flaw through the common exhaust from this ldboratory is 
rated a t  4,000 cfm. 

A ahoe cover change station and an end vtindcrcu 

It 

The 

Total a i r  

The three glove boxes along the eaatwal l  of this room are 
connected internally and w i t h  the hoods so that materials 
m y  be transferred from one to  the other withaut bringing 
tham aut into the room. A shipment of Sr-90 is placed in 
the northern most of these boxes where i n i t i a l  transfers 



and dflutfona are performed by remote handling equipment. 
The muxiHlu8a arauunt of activity reportedly processed a t  
any one tfme is abaut 100 mc. 
trmeferred to the middle box where centrifuging and Y-90 
removal operations are conducted. 
d r y i n g  of the material are conducted as part  of the 
operatfons in  this box. Dry processed material 18 
transferred to the third box where it i s  placed in 8 die,  
compressed, and baked in an oven. Material Is made into 
a hrick form here and sandwiched within gold overlays. 
This materlal is then transferred to the adjoining hood 
where it is cuapressed in a Watson Stillman press unt i l  
it becomes a solid metallic form. This l e  then emdwiched' 
batween additional gold or si lver ,  heated in an wen 
aaB agafn greased i n to  a compact form. Campacts are 
next removed €rum the hood and processed in the press 
am3 tolling machine located at the end of the central 
hood, 
through a w i n d m  from the l a s t  hood in this line into 
the hood in the leak testing roam where prelbimry 
checks are made of the integrity of the protective 
covering on the f o i l  sources. 

Working solutions are 

Precipitation and 

The f o i l  r3aurces so prepared are then transferred 

The interconnected rat of glove boxes along #e north w a l l  
of this roan are used for processing strontium into lumZnaus 
phosphors. 
most of these boxas, where remote handling equipment is 
used €or pipetting and diluting transfers. 
box, the Sr-90 is precipitated out of solution by mixing 
w i t h  -04. After f i l t ra t ion of the precipitate and 
conibinaticm w i t h  the phosphor materlal, the Sr-90 is 
transferred to the third glove box, where brightness 
tests are conducted, This material is then removed from 
the glove box and transferred t o  the southern most of 
the glove boxes on the west wall of the room. 
the strontium activated phosphor is salxed w i t h  the 
appropriate adhesives and binders and placed i n  an oven 
which serves as a closd connectloa between these two 
boxes. After bdking, the material I s  brought into the 
secOna of these glove boxes, placed in Its final housing 
and sealed, and given a preliminary leak tes t .  The hood 
in the center of the room is primarily used for storage of 
materlal uhen it is desired t o  have a positive flaw of air 
away from occupied areas and Over the 6tored Items. 

Shipments are intr&ced into the eastern 

In the second 

Here, 

The glove boxes in this XOOIP were constructed by the 
licensee and are made of wood, 
w i t h  lucite winduws a t  least  l/zU thick and were covered 
w i t h  a t  leaat 1/4" of lead sheeting on the outer walls. 
The boxes are also designed so that supplementary lead 
brick shielding can be placed along tho f r a t  of these 
boxes to provide additional protection for the operators. 
Specially designed tote  boxes of heavy luci te  were available 
for transferring strontium sources. 

A l l  boxes are equipped 
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E; Research and Develoment Laboratories 

A corridor leadbg from the general laboratory past the 
strontium laboratory goes t o  the remearch and development 
wing. 
a hot c e l l  facil i ty for handling curie amcurits of Cs-137, 
Each of the Rab) Laboratories is about 16' square. 

This canaists of three general R&D laboratories and 

The hoods fn theae rooms exhaust thrcugb a cow~lon stack 
rated as discharging about 6,000 cfm. A l l  exhausts are 
equipped w f t h  prefil ter8 follawed by absolute filters. 
R&D #2 is quipped w i t h  two hooda, a e m ,  and several 
tables, work benches and storage ehelves, 
in thh rOOra were reportedly about 5 mc Ni-63 and 1 mc 
Co-60. The only current ac t iv i t ies  w e r e  described as 
l aw level developeent atudies on processing arid use of 
these materfaI.6. Rb9 #3 is laid aut in a manner similar 
to that of IC69 82. 
including prelhtlnary leak testing of tritium and Kr-85 
sealed s~r~rces. R&D # was laid out in a manner similar 
to the other t w o  Rs9 laboratories, excepk that it was 
equipped w i t h  a large gas handlfng hood in  the center of 
the room. Gas handlhg operations with H-3 and Kr-85 
are cm&cted in these hoods. 

Current materials 

Activities here were described as 

. E'. Cesium 137 Hot Cell 

An end window GM tube count rate meter and a shoe cover 
change station are located autside the entrance t o  the 
cesium laboratory. 
A8 w i p p d  W i t h  a interlock al- which i8 activated 
upon opining the door. Controls for deactivating th i s  alann 
are located inside the cesium laboratory. 
cell i s  an open topped cubicle w i t h  walls of le" Wick 
concrete on a l l  sides other than the operatlng face, which 
la constructed of 6" thick lead bricks, Lead glass viewing 
ports are provided in this operating face, which is located 
on the side by the room entrance. 
are abaut 7 '  high. 
stack, Uuraugh which the f la r  waa rated at about: 4,000 cffm 
was located ddtectly above the cell .  

Cs-137 as a chloride is placed in this ce l l  as xeceived and 
converted to a sulfate, This material is then absorbed 
on an ion exchange resin so as t o  reduce its capability 
to leak out of the sealed sources and becane airborne. 
Resin material holding the cesium is used to f i l l  various 
capsules which are sealed and aold aa discrete sources. 
The handling capacity of the cell is rated as about 20 
curies. A l l  operations in the c e l l  are conducted by use 
of a master slave raaniptlator, whose mechanical linkage 
passes Over the open top of the ce l l  wall. 

The entrance t o  the cesium Laboratory 

The cesium 

The walls of the c e l l  
An air exhaust canopy leading t o  a 
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A chute copurects from the back corner of the cell to a 
shielded glove box in the southwest corner of this room. 
Here, mall cesium sealed sources and/or miscellaneous 
contamhated equipment can be checked for l e g e  and 
processed for decontamixmtion. 

0. Radium Dial 

On the second floor of the main bullding is a dial painting 
shop employing approximately twelve radium dial painters. 
Each dial  painter occupies a separate desk and uses 
approxfmately 50 uc of radium activated phosphors a t  any 
0x18 time. Each 50 uc batch of phosphors A 8  sufficient for 
tb0 production of 2,000 watch dials or 1,000 watch hands. 
In addition t o  the h a d  painting operations, S i x  W t O m a t i C  
8ilk screen dial painting devices are located in this 
shop. Each of these devices is enclosed in a lucite 
shield having a frant flap which lifts up t o  permit access 
to the machine. Each machine is ventilated from the rear 
at an estimated flaw rate of  25 cfm. 
radium dials. are located in a separate room nearby on the 
s e e d  floor. 

. 

Drying avens for 

H. Tri t ium 8uiLdinq 

A separate buildiag, approximately 20 x 40' fs us& for 
routine tritium handling operations. 

by passsing through a clothing change area provided with 
complete protective cLothing and shower facil i t ies.  
A diagraat of the tritium building is presented as E x h i b i t  

Access t o  the t r i t i u m  
ldbomtOry portion Of this building m y  be gained Only 

"Bu . 
S i x  glove boxes were located w i t h i n  the main work area. 
Ckre box was reportedly used for introduction of a t r i t i u m  
gas cylinder, as zeceived from Oak Ridge, for evacuation 
an8 transfer to gas manifold equipment located within an 
adjacent box. 
vessels into w h i c h  t r i t i u m  gas is puraped in order t o  form 
both titanium t r i t i de  foil and tritiated plastic phosphors. 
The fdls are transferred t o  a third box for final 
processing. The three additional boxea i n  this area were 
reportedly used for research and development with t r i t i u m  
compaunds. The t r i t i a ted  plastic phosphor is tranererred 
to  three glove boxes located within a former darkroom for 
final processing, 
filtered air intake port and a high efficiency air exhaust 
f i l t e r .  
which connects to a positive displacement punp and which 
repxtedly exhausts a total  of 600 cfm of air from a 
stack which extends approximately 12 feet above ground 
level. 

The gaa manifold is connected with'reaction 

All glove boxes were equipped with a 

A l l  boxes were exhausted through srcaramon header 
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I. Storacre Facil i t ies 

Five separate outdoor storage f ac i l i t i e s  are util ized. 
Three of the €acili t lee,  (The Radium Storage V a u l t ,  The 
Stock Solution Storage Building and The Sealed Sources 
Storage Bailding) are enclosed by properly posted wire 
mesh fences. The gates t o  these fences are locked a t  
al l  times. The keys are kept by authorized personnel 
and a duplicate set fa kept in the Health Physics Office. 

The two other outdoor fac i l i t i es  are the wSilow and a 
Wooden Storage Shed, A circular fence, w i t h  locked gate, 
forms an exclusion area of about 40' from the Silo. 
Thee i s  no esclusion fence abaut the Wooden Storage 
Shed but the door is kept locked a t  a l l  times. 

Each one of the above storage baildings was entered by 
the inspector ana dose rates w i t h i n  the building were 
measured:  The maximum dose rate encountered was about 
50 mr/hr i n  the Radium Storage Vault. A survey of the 
other storage buildings revealed dose rates bel= this 
level , 

All of -the kbove fac i l i t i es  are equipped with interlocks 
w i t h  the erception of the Wooden Storage Shed. 
reported, and i twaa  confirmed by discussions w i t h  
MacHutchin, Carl and Cope, that frequent S U X V ! ~ ~  are 
conducted i n  this area t o  ensure that  dose rates of 
100 mrhr or over do not exist €or periods exceeding 30 
days. 
was detected a t  the time of lnspection. 

mrtsavaye 

As noted above, a dose rate of lees tf;an 50 mr/hr 

Any person desiring to  enter into one oE the interlocked 
areas must sign a logbook that is kept i n  the H, P. Office. 
A t  the request of the inspectors, the interlock systems 
in a l l  the storage areas were tested. It was found that  
upon entry into the storage areas, a loud ktzzer sounded 
in the H. P. Office. It was also noted that  opening the 
doors of the storage building actuated the alarm rather 
than entry into the fenced i n  exclusion area. 

13, Waste DisPosal - Waste Diswsal Records 

A. Transfers t o  ORNL and Nuclear Enulneerinq Canpanv 

The k t lk  of a l l  waste material generated by USRC, including 
solids,  liquids and gases, l a  transferred t o  ORm or 
Nuclear Engineering Company, Rearny, N e w  Jersey. Burtsavage 
stated that the l a t t e r  company is employed to receive 
gasems waste, radium waste and polonium, none of which 
w i l l  be accepted by ORNL. . 
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Records of these transfers were reviewed by the inspectors. 
During 1960, 32 shipments w e r e  made t o  ORM; and r?uclear 
Engineering. These shipments totaled approximately 
512 C of H-3, 35 of C-14, 710 IW of C0-60,  63 m~ of 
N1-63, 71 C Of Kr-85, 3.8 C Of Sr-90, 3 UIC of Tc-99, 
6 mc of Ru-106, 42 c of Cs-137, 170 mc of Ce-144, 1.5 c 
of Tl-204, 296 mc of Po-210, 446 mc of Ra-226 and 1 m c  
of U-238. 

B. Treatment of Rish Level Licruid W a s t e  

Wlrtsavage reported that  high level liquid waste is no 
longer passed through an ion exchanger, as described In 
the inspection report dated 6/8/59. H e  stated that  by- 
product liquid wastes are a x e d  and solidified with plaster 
of paris or "nitrocel" and then placed in quart or gallon 
tin cans. These cans are then placed inside f ive  gallon 
containers, surrounded w i t h  packing material and then 
shipped as solid waste. Burtsavage said that high level 
liquid radium waste (reportedly resulting from the screen 
washing operation) is m i x e d  with *ataz-drf" (sugar cane 
shreds) and placed in  similar containers for shipment t o  
Nuclear Engineering. 

Wlrtsavage reported #at all handling and solidification 
of liquid waste fs performed by himself, C a r l  or Cope. 
Most of the work is performed in hoods. 

C.  Treatment of Low L e v e l  L i q u i d  Waste 

Since the 4/13/59 and the 9/20/60 inspections, the licensee 
has constructed a separate waste disposal building and no 
longer uses the processes described i n  these reports for 
thQ disposal of low-level liquid waste. This waste disposal 
f&cility, located about 400' from the Susquehanna River, 
was reportedly constructed at the request of the Pennsylvania 
Department of Health. According to  Burtsavage, the fac i l i ty  
was completed in March 1961 and two tanks full of liquid 
was tea  w e r e  processed and released t o  the Susquehanna. 
Shortly thereafter on 4/23/61, af ter  a heavy rainstorm, 
@ne wall of the building collapsed and the faci l i ty  was 
inoperative for a short time. A t  the t h e  of th i s  inspection, 
liquid waateri w e r e  being collected (but not processed) 
and Che wall w a s  being repaired. 

Burtsavage described the liquid waste disposal operation 
as follows: A l l  drains from the laboratories, in which 
radioactive materials are used, have been re-routed. A l l  
law-level liqufd wastes from the strontium and the radium 
lab now empty in to  one 2500 gallon boldup tank (called the 
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”bone-seeker tank” or “Holdup-Ba), w h i l e  a l l  liquid wastes 
from the other laboratories (Cs-137, C-14. C0-60, €1-3, 
Ni-63, etc.) empty into a second 2500 gallon holdup tank 
(called “Holdup-A”). 
follows (see Exhibit “E” for a diagram of this system): 

A separate discuasion of each tdnk 

(1) Strontium - Radium ~ a n k  (HO~~UP-B)  

When this tank becomes full, its contents are pumped 
into a specially designed evaporator, 
in a sludue and a distillate. 

This results 

The sludcse is removed from the evaporator, placed 
in five gallon cans and fed into an auxiliary 

- evaporator which takes the sludge t o  dryness, This 
resulting residue is disposed a6 solid waste t o  
a. The d i s t i l l a t e  from this operation is returned 
to  the origiaal holdup tank. 

The d i s t i l l a t e  from the first mentioned evaporator 
is plrmped i n t o  a mixed bed ion exchange column, re- 
cycled, and then Wmped into a dlscharse tank, When 
the discharge tank becanes f u l l ,  the tank is agitated 
manually and a one l i t e r  sample is withdrawn.  
sample is evaporated to abaut 50 m l ,  a 25 mc aliquot 
is rennoved, and evaporated t o  dryness on a planchet. 
The residue is then counted in an internal proportional 
c a n t e r ,  which has a calculated 50% efficiency, The 
results are converted t o  uc/ml and if it is decided 
that the concentration is within permissible limits, 
the water is released directly to the Susquehanna 
River. {Results of these analyses are discussed 
belw. 1 

This 

(2) Roldu~ Tank Used for Other fsotones (Holdup-A) 

A8 noted above, a l l  isotopic wastes other than Ra 
and Sr empty iato a second 2500 gallon holdup tank. 
When this tank is f u l l ,  a 20 m l  sample I s  removed 
(after agitation) and evaporated on a planchet. The 
planchet 1s then counted w i t h  an end-windm GM 
counter and i f  activity is detected, the sample is 
allowed t o  decay for abcRzt 16 hours. It is then 
recounted in the internal proportional counter and 
if it is decided that the concentration is within 
permissible limits, the water is released direct ly  
t o  the susquehanna River. 

From waste release records kept by Burtsavage, the 
forlawing chronological summary was noted: 
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Holdup tank-B 
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Contents of holdup --A tall other 
isotopes) were assayed. Result was 
4.7 10-5 UCICC. 

Contents of holdup tank-)) (Ra and Sr) 
w a r e  assam. Result wae 1,9 x 104 uc/cc. 

contents of discharge tank was assayed. 
Result was 6.6 x loo7 uc/cc. 

Contents of a l l  abave tanks were held. 

Wall of waste disposal facility caved in. 

Contents of holdup tank-B  overfluwed on 
the floor of the facility. 
fitlmedbtely released to the Susquehanna 
River at an unkncrwn concentration, 

Contents 

Contents of holdup tanks A an& 8 and the 
discharge tank wexe released to  the 
Susquehanna River. An batope analysis 
revealed the following concentrations* s 

C o n c e n t r a t  ion mls Total 
uc - Nuclide U d m 2  released 

H-3, sol. 1.13 x loo2 2.27 x LO6 2.5 x IO4  

C8-137, Sol. 5.07 X lo4 U 1.15 x l a 3  

sr-90, insol, 2.54 x 10-5 2,51 x 10 2 9.9 x lo6 

I( 2 R8-226,hSOl. 4.67 x loo5 4-60 x 10 
6 

Sr-90,insol. 3-47 x 10-7 5.86 x 10 2.03 

0.03 R Ra-226, irusol. 5.0 x 10’’ 

+These analyses were furnished to this office i n  a 
letter dated 6/16/61 from E. M. Wlrtsavage. 

Wlrtsavage stated that he intended to average a l l  the con- 
centrations over a period of one year as pexmltted by 
ZO.lOb(b). 
of Note 1 at the end of Appendix 8. 

H e  said also that he intended to use the option 
’ 

D. Deliberate and Accidental Gas Releases Durinq 1960 

Burtsavage maintains records of both accidental and 

investigated and a report of the release, fn memo fonu, 
. deliberate releases of gases. Accidtjntal releases are 
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. 
is kept by Burtsavage. 
releases of gases are done primarily t o  recover the 
expensive glasa equipment la which the gases remain af ter  
ccaaplatiop of a processing operation, 

It was reported that del-rate 
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E a i b i t  “CU lists the Kr-85 that was disposed both acci- 
dnetally and delfbera4xly during 1960. With regard to  the 

E x h i b i t  “CU, mrtsavage said that this ffgurs was obtain~g 
from flow rate calculations based on a value of 2.7 x 10 
uc/cc for  Kr-85 in unrestricted areas, which was aupplfed to 
him by Dr. If. 2. Morgan of (XI&. It wbs  pointed at that 
under the old Part 20 (1960) , Kr-85 was not specifically 
l l a t d - p  that the permissible concentration was actually 
1 x 10 

Calm ]Idbeled “Amount -6Sible t o  Rele8sd24 Hr8.y h 

uc/ml, and not the figure supplied by Morgan. 

All releasea of Kr-85 were Uuvrugh the hoods in Annex #2, 
Q3, or #4, with four exception8 (three from G e n e r a l  Lab  R 
and one from the Main Darkroan as indicated by checks 011 E 
Exhibit “C”) .  The hoods fn Annex 2, 3 and 4 j o i n  a main 
anaex exhauat system, the flav rate of which ie 5224 cfm. 
This  flow rate i s  mintained 24 haurs/day, 7 days/treek. 
This results In a daily flw rate of &aut 2.13 x 0l1 cc/day 
=a a yearly flw rate of approximately 7.78 x 101’ cc/year. 
Based bz~ concentraticm average44 oyer a period of one year 
(20.106(b) , new Part 20 - 20.103(b), old Part 26) , the 
araxhum amount of Kr-85 released may be 77.8 mc/yeSr, using 
the value of ;i x 10’’ uc/cc permitted under the old P a r t  20. 
As noted in Exhibit “CH, the to t a l  amount of Kr-85 released 
for the calendat year 1960 was 178470.3 m c .  This  is for 
the period 12/29/59 t o  12/29/60, assuming that there w e r e  
no releases on 12/29 - 12/31/59. 

Under 20.403 of the old P a r t  20, any release of licensed 
material, which i f  averagedovex a period of 24 hours, in 
excess of 5000 times or 500 times the values lfsted i n  
A p p e n d i x  B, “able 2, required immediate or twenty-fur 
hour notification, respectively. using +he value 1 x 
uc/cc for Kr-85, and (1) multiplying this by 5000 and 
(2). using a daily flaw rate of 2.13 x 1011 cc/day for 
Annex8 2, 3, 4, a calculation reveals that any releases in 
exceas of 1065 ~ir per day was a C l a s s  “A“ incident requiring 
imntediate notification. There w e r e  no daily releases i n  
excess of  the amount. Buwever, using 500 times the permis- 
sible amount (20.403(b)), any release i n  excess of 106.5 mc 
required twenty-far hour notification. Releases exceeding 
this amaunt during 1960 (See Exhibit “ C “ )  were made on 1/4, 
1/78 1/11, 1/18, 1/19, 1/26, 1/27, 1/28, 1/29, 2/3, 2/88 2/9, 
2/15, 2/19, 2/23, 2/24, 3/15, 3/18, 3/23, 3/28. 4/18 4/5, 
4/7, 4/11, 4/14, 4/21, 4/25, 5/9, 5/26 ,  12/26, and 12/29. 
N o  notification was ever received by the Cownissfon concerning 
these releases. 
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General Lab H has a flow rate of 5961 ft3/min. and the 
main darlcro~m has a f1crrJ rate of 2358 &/min. 
no calculation was made, it appears that the releases 
through these facilLties on 4/28, 8/26, 12/6 and 11/17 re- L 

quired notification also. 

Although 

NO notification was ever received 

f t  shculd be noted that on l/l/61, the new Part 20 
effective, thus permftting a concentration of 3 x 10 uc/m;r 
of Kr-85 la unrestricted areas. U s i n g  th i s  value for Xr-85 
and (1) mltiplying thff by 5000 and (21 using a dairy 
flow rate of 2.13 x 10 
calculation reveals that aay release in excess of 320 c/day 
would requfre immediate notification. As indicated in 
Exhibit "CD, ao releases fn 1961 approach& th is amount. 
H e n c e ,  a 32 c/day releaae w o u l d  require twenty-faur hour 
noti fkat ion (SO0 tines Appent¶ix  and using 10 times the 
permissible amount wauld require notification if 640 mc 
w e r e  released. Aa indicated irr E x h f b i t  *C*,no releases in 

=/day for annexa 2, 3, 4, a 

1961 8 p p r o a C h e d  thf8 luDaunt. 

The Kr-85 relstures of U4/60, 1/7/60, 1/19/60 and 11/6/60 
were described by mrtsavage aa behg accidental. 
caae the release reeulted from the breaking of a Rqpton- 
C o l ' i t a h h g  piece Of glass eqUfprrent. 
investigation was conducted by Burtsavage aad a written 
report was filed for review by the Isotope C a m i t t e e .  The 
incidents of 1/19/60 and 11/6/60 were reviewed by the 
inspector, inasmuch as they involved the release of the 
Kr-85 in to  a rosa rather than into & hood. 
of each follcJwsr 

In each 

lcn each C8SB a 

A short anmazy 

CIlr 1/19/60, -while norlrfng i n  lab annex #4 
dropped a lantern containfng 309 mc of Kx-85. 
remained in the area long enough t o  pick up 
of btokca g-8 and place them in a jar. 
monitor in the area was off ac8l.e for dbart one minute 
(hrexress o f  50,000 c/m) and then returned to normal 
backgrcund count. Fisher reportedly left  the area 
immediately after picking up the glass. 
reported that Fisher was reprimanded for not immediately 
leaving the area. A review 09 fllla film badge 
exposure for this period revea e no overexposure. 
No attempt waa made by the inspector t o  evaluate the 
possible dose t o  the lung through inhalation. 
reported that normal operations resumed within 10 
minutes. The flow rate thrcugh the hood in this lab 
i8 5224 cfm. 

A lab 

Wrrt6avage 

It was 

On 11/6/60, - was 
when a flask containing 
broken i n  the west end. 
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read about 17 mr/hr and a calculation revealed a con- 
centration of Kr-85 ia the roan of 7.05 x uc/nii. 
Normal operations were resumed shortly after a survey 
revealed that the radiation level had reburned to 
n o m 1  background. 
measured at 2358 efm. 

The fluu rate in  this hood waa 

H v d t o s e n  3 

Listed below are the deliberate and accidental releases 
of H-3 for 1960% 

, 
P R O G E W  -3 GAS LEAKS & DISPOSAL - 1960 

Accidental Amcunt 
Release Released Date - Hood z?Ez!z 

Peb. s Annex Q3 X 5mc 

Mar. 9 Annex Q3 X 

Mar. 10 Aanex #3 X 

Mar. 22 Gen Lab K 

Jun. 10 CIen Lab H X 

a n .  16 Anam #4 X 

Oct. 6 Annex #3 X 

50 tnc 

50 mc 

X 8200 mc 

1000 mc 

405 mc 

450 mc 

450 mc 

t10.610 
I .  ' 

Flaw rates for abaver 

Anna #3 - 5224 cfm 

Aanex #4 - 5224 cfm 
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Regarding the 3/22/60 release of 8200 m, i f  averaged 
over 24 hours, based on a f l a w  rate of 1548 cfm, the 
calculated concentration 6f I.29 x lo4 uc/cc. This 
is not 500 times the value of 2.5 x lo6 uc/cc as 
listed in the old P a r t  20. For the calendar year 
1960, the total release of H-3 did not exceed 
2.5 x 10-6 uc/cc when average over one year. 
revfew of a l l  gas release records, supplied by 
Wlrtsavage, did not reveal any deliberate or inadvertent 
release of €3-3 from October 1960 through A p r i l  1961. 

A 

H e l i u m  3 
\ 

H e l i u m  3 ,  8 daughter product of H-3, is also deliberately 
released to M e  atmosphere in order to recover the' 
storage cylinder. 
to ensure that me residual gas zsmaialng in a cysinder 
is He-3 and not H-3, two teats  are conducted. The 
f i r s t  consists of passing the gas wer uranium pots, 
at speciffed temperature and pressure, in an attempt 
t o  chemically coadbine the uranium and the gas. If 
it is detenain& that no gas has besn absorbed, the 
contents of the cylinder are assumed to be He-3 and 
are discharged through the stack of the H-3 building. 
The second check consists of monitoring the stack, 
at  t i m 8  of release, with a trit ium monitor to ensure 
that no activity is present. 

mxtsavage reported fhat in order 

Listed belad are the He-3 releases for 1960: 

HELIUM 3 GAS LEAKS & DISPOSALS- 1960 

H-3 
Purse E m  ivalent Date Hood 

Jan. 11 H-3 B l d g .  X 1200 mc 

J-, 21 H-3 Bldg .  X 6500 mc 

Mar. 28 H-3 Bldg. x 250 mc 

Apr. 28 E-3 Bldg. X 2200 rrr 

My 17 H-3 B l d g .  X 062 mc 

May 24 H-3 Bldg. X 2000 mc 

May 27 €I-3 Bldg. X 260 mc 

Aug. 25 H-3 Bldg. X 6840 mc 
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Gept. 30 

rJm. 8 

Nw. 19 

Nov. 25 

Nw. 30 

8-3 Bldg. X 5200 mc 

H-3 BJ.dg. X 250 mc 

E-3 Bldg. X 12500 mc 

E-3 Bldg. X 15200 mc 

H-3 Bldg .  X 2000 

55,262 mc 

H-3 Bldg. - 502 Cfm 

14. Personnel Monitorinq 

A. Fi lm Eadcres 

USRC employs a one week cycle f i l m  badge service from 
Radiation D e t e c t i o n  Cmpany, Palo A l t o ,  California. 
Burtaavsge reporfed that 50 employee8 are provided w i t h  
a -age and that finger film -8 worn by personnel when- 
ever hand exposures were o f  concern. 
persons associated with the Cs-137 source fabrication 
program wore finger badges. 
8/1/60 thraugh 5/6/61. 
for all employees who are under the personnel monitoring 
program. The aaaxfIlpun body exposure recorded f r o m g l l 6 O  

12/31/60 was 450 mrem and was received by -r. ?----I from U/5 through 11/11/60 u/hile reportedly crawling 
into d e  cesiurn bot cel l  to  repair mechanical manipulators. 
Thirteen week totals were less than 3000 r n r e ~ ~ .  The second 
highest body expo 
was received from 11/5 to 11/11/60. Other 
exposures were noted to be less than 270 mrem/t.reek and 
no body exposures exceeding 3 rdquarter were noted. 
The four higheat total body exposures received during 
fhe year 1960 =_e presented be1.0~: 

He said that a l l  

R e c o r d s  w e r e  reviaued from 
Form A X 4  and AEC-5 are kept 

ing M a  period was 300 m r e m  and 

~ 

1 - 8635 mm - 8150 - 7910 - 6070 I X U ~  

i 
The maxinnun weekly finger badge exposure reported from 
8/1/60 through 12/3 1/60 em to the left hand 
badge and was received by 
reportedly restricted solely to-radium handling, during 

whose work was  



the week 11/11/60, A summary o f  the maxiauun weekly 
expocrures to finger badgea worn by byproduct material 
workers during thi8 period is presented below: 

Left Hand Right Hand 
Badue (nuem) pdqe (mrem) P e r i o d  worn 

- 
Nams 

t 1600 3800 8/6 - 8/12/60 

3200 3430 9/22 - 9/28/60 
I 800 3000 8/6 - 8/12/60 

2400 8/6 - 8/12/60 I 8 00 

I 2000 2500 8/27 - 9/2/60 

I 2400 - 11/5 - 11/11/60 

I 1300 2300 8/6 - 8/12/60 

I 2300 * 8/27 - 9/2/60 
The five highest total fingex badge expo8ures received 
from 6/6/60 (finger badges w e r e  f i r a t  worn an this date) 
through 12/30/60 are presented beluw: 

7 - Uft Hand - 21,930 ma 
Right H a d  - 18.450 mm - 

- Right m d  * 18.140 I 

{ - Right Hand - 17.820 mrem 

\ t\-s - Right EMnd - 13.160 

N o  finger badge exposure8 were noted which exceeded 15 rem 
during the last 13 week period i n  1960, 

Tho maximarm total whole body exposures recorded for the 
first quarter of 1961 are presented belaw: 

_ _  

I - 2180 m a 

- 1650 
I 

- 1430 



As previausly noted, A E C 4 ' s  and AEC-5's are kept for a l l  
persons under the personnel monitoring program. 
noted that the above values, when added t o  the accumulated 
occupatAma1 dose, did not exceed 5(N-$S).. 

The maxinauD total  whole body exposures recorded from 4/1/61 
through 5/13/61 are presented below: 

It was 

i - 1060 IQTem 

- 300  mer^ 

The RlcutirrrmD to ta l  finger badge exposures recorded for the 
first quarter of Z%1 8r@ presented belcrw: 

- l e f t  hand - 6010 m r e m  
righ!: hand - 5810 mrem 
- right hand - 4140 mrem \ 

The maxkrmm t o t a l  finger badge exposures recorded from 
4/1/61 through ~~ 5/16/61 are presented below: 

- left hand - 3250 mrem 
right hand - 1200 m r e m  

~ - - right hand - 1200 mrem 

- right hand - 1200 mrem 4 
B. T r i t i um BfOaSSaVS 

mrtsavage reported that a weekly t r i t i u m  urinalysis was 
performed on each t r i t i u m  worker, which includes about 
ten employees. The maximum result noted from 8/1/60 

57 uc/ l i ter  and was 
in a sample collected on 11/22/60, 

to tritium uptake during the l a s t  13 
week period of 196C was estimated to be 681 =em (calculated 
on the basis that a concentration of 28 UC'S of t r i t i u m  
per l i t e r  of urine, if maintained continually, w o u l d  give 
riae t o  a whole body exposure rate of 100 mremheekl. 
The second highest t r i t i u m  bioassay noted during th i s  
period vas 21 uc/liter and was exhibited by Cawan i n  a 
sample collected on 12/6/60. 

me maximum tritium bioassay noted from 1/1/6fto 5/16/61 
was 39 uc/liter and was exhibited b ' i n  a 
sample collected on 5/16/61. (-\ - - m l  %hole 
body exposure resulting from trltium uptake during the 
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first quarter of 1961was recorded as 288 mrem. 
t r i t i u m  expoauree w e r e  noted to  be incorporated i n  the t o t a l  
quarterly whole body exposures listed on each t r i t i u m  worket'a 
form AEC-5. 

Calculated 

C.  Ceslum and Strontium Bioassay 
1 

I BurCsavage reported that semiannual Cs-137 and Sr-90 
urinalyses were conducted on employees who work w i t h  
the86 isotqpes. A sunxnary of the paximum( analyses noted 

I is presented below: 

Result (d/m/liter 
Samtlle Date Worker Samuled IsotoPe of ur ine)  

~ 

I 

3/60 r- cs-137 16O,OOO 

11/1o/m 

3/16/61 

Sr-90 178 

cs-137 5,800 

cs-137 3,880 

Sr-90 80 

CS-137 ' 38,000 

Sr-90 29 I 

I- 

.. 

Burtrravage repox-ted that the urinalyses samples collected 
during March and November of 1960 were sent to  nuclear 
Science and Engineering Corp., Pittsburgh, Pa,, for 
analysis, while the aamples collected durlng March, 1961 
were forwarded to  Isotopes, fac., W twod New Jersey, 
for a ~ l y s i s .  H e  also stated that  e _ k T f w a s  resampled 
on May 5 (nithi0 2 &ya after ecei tne Cs-137 resu l t s  

and that the resample was sent t o  Nuclear Science and 
of the sample collected from 4-w OIL March 16, 1961) 

- 
, €or a confirmation analysis. He reported 
resample shaved 54,000 
Butsavage stated that 

from 11/60 t o  5/61 were Gvestig 
could not determine the cause of- cesium uptake. 
(See Page @ for' r e su l t s  of a i r  samples in the cesium hot 
cell, 1 

t ie 7mrtsavage) 

D. Radon Breath Analyses 

Burtsavage reported tha t  semiannual breath analyses were 
cmducted on six radium workers, who work erclusively 
with this isotope, Samples were reportedly analyzed by 
D r ,  Victor Hess, Physicist, Fordham University, New York. 
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R e s u l t s  w e r e  reviewed frap October 24, 1%0 through A p r i l  
1961. ' The nmxlram analysea reported was 1.3 x look2 dliter 
and waa exhibited in a breath sample suhaltted by( 
during O c t  r 1%0. -The next highest result  n o t a  WU- 

0.66 x 10g'pc/liter. WIrtaavage reported that he considers 
10-9 uc/& ( I x 10-12 c/liter) as the tolerance level for 
radon breath analyses. 

15. Review of APRllCable Licenss Conditions 

Mcense 37-30-2 

LFdanss  Conditions 10, 11, 12 and 13 were  reviewed w i t h  
mrtsavage and mcI3btchfn and no deviations were noted. 

Lh!21tS8 Canditioa 14 requires adherence by the licensee t o  28 
lettets and 9 rpplications dating back to 1956. 
and a r r e n t  letter9 aad applications were reviewed in de ta i l  
with licenseepersonnel. 

The applicable 

Any noted discrepanciea are dfscussed 
s18eWher8 f X i  the r-rt. 

Condition 15 of the license gertsins t o  the manufacture, dis- 
tribution, etc. of generally licensed static eliminators. Their 
design, specifications, labeling, etc. were reviewed w i t h  
Mac-tchin and no deviations frolll the licenseems procedures 
were noted. 

Cmdition 16 of the license consists of  a five part leak teat  
requirement. 
in detail w i t h  Maclhrtchin and mrtsavaqe and no discrepancies 
were noted other than the fact that leak test reeords were 
not being kept In unite of microcuries. However,  this re- 
quirement (Condition 16D) was not added to  the license u n t i l  
5/7/61, w h i c h  wa8 5 days before the inspection. 
t ea t  condition (Condition 14, Amenaent 14, issued 6/6/60) 
required only that records be maintained. 
that h b l y  encapeulated sources nranufackrred by USRC are 
allowad 100 c/m for the outer seal (50%geametry - internal 
counting) and 1000 c/m for the inner seal (10% geometry - end 
window O M ) .  

The requirements of this condition were reviewed 

The other leak 

Burtsavage reported 

mak tes t  records are incorporated w i t h  sales records and are 
maintained in three fi l ing cabinets. Norman Fritz and June 
Heiswender eneure that all souxces are properly leak tested. 
Ten spot checks by the inspector revealed no discrepancies. 

License 37-30-3 

Conditions 11 through 15 inclusive were reviewed with licensee 
personnel. N o  discrepanciee were noted. Records of exports 
are also kept by J-0 Neiswender. 
inspector to ensure th%t export reports w e r e  filed with the 
Isotopes Branch. 

N o  attempt was made by the 
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License GL-112 

F Conditions 11 throucjh 15 inclusive w e r e  reviewed with,pcensee .F 
personnel. No discrepancies w e r e  noted. W i t h  -regard' t o  *, -4 
Condition 12  (no a i r  ionizer shall contain more than 50 mc of 
H-31, Macllutchfn reported that every attempt is made t o  ensure 
that no u n i t  contains more than 50 mc of H-3. The amaunt is 
usually estimated frm a material balance. 

Jnatructions 

A l l  new employees reportedly receive both on-the-job training 
and oral instruction by Burtsavage before they are permitted 
to work w i t h  radioactive material.' 

In addition t o  the above instruction given t o  new employees, 
a l l  employees engaged fn isotope wrk, w i t h  one exception, 
have taken USRC's "Radioisotope Techniques Course" ,  Details 
of  this ccurae have been supplied to L6rR. artsavage stated 
that this course has aot been given since March 1958, 

I 
. 5  

Survevs and Survev Records 
I 

1. Direct. Radiation Survevs 

(a Restricted Areas 

Surveys of direct radiation levels in w o r k i n g  areas 
axe conducted routinely by both health physics 
personnel and by workers i n  the particular labo- 
ratories concerned, 
by the health physics staff in a l l  work areas on a 
weekly and/or biweekly basis. The principal areas 
checked are those i n  front of hoods or glove boxes, 
or other areas where w o r k e r s  spend a considerable 
portian of their  time, This is in accordance w i t h  
page 2, paragraph (3)(a) of the licens-'s 4/28/61 
l e t t e r  which i s  a condition of License 37-30-2. 

Formal surveys are conducted 

Records of these direct radiation surveys conducted 
i n  restricted areas are legged i n  a small notebook. 
The date, m e t e r  used, time, dose rate in mr/hr, and 
area8 surveyed are recorded. 
to 5/61were reviewed by the inspectors. 
noted that each area was monitored at 6 t o  10 day 
intervals, Two incidents of contamination were 
revealed. The first occurred i n  the strontium labo- 
ratory on 10/18/60 when it is believed that a hedhg 
u n i t  used t o  dry Sr-90 containing components was 
inadvertently left on. 

These records from 9/60 
It was 

A small area in the laboratory 
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was scorched and contaminated w i t h  Sr-90. The faci l i ty  
was not used for one week u n t i l  decantadnation was 
canpleted on 10/27/60. 
that this faci l i ty  wauld not have been used durlng 
that  w e e k  inasmuch it8 thFs was the last  operation 
being conducted. The second incident occurred in 
Lab Annex #5 on 11/22/60 when a sp i l l  resulted in a 
contanhated floor. %e area was immediately decon- 
taminated ana in operation the next day. 

Burtsavage reported, hawaver, 

(b) Unrestricted Areas 

Burtsavage reported that direct reading surveys in 
unrestricted axeas are frequently taken t o  ensure 
compliance w i t h  Par t  20. Records of these surveys 
are kept in a special notebook and w e r e  reviewed by 
the inspector. 

In addition, f i b  badges have beem posted for periods 
of swem days on outside w a l l s  of h i ld ings  in order 
to evaluate dose rates. Records of these evaluations 
are also kept, 

2, A i r  Monitorincf Surveys 

(a) Restricted Areas 

A i r  samples In restricted areas are taken approximately 
every three months in accordance with the 4/28/61 
letter. If accidental releases occur, special air  
samples are taken as required. A i r  samples during 
actual operating procedures are  not taken routinely, 
but rather more coincidental w d t h  any work that m i g h t  
be in progress. 

Concentrations of radon in  the air are determined 
twice yearly by an outside consultant. V. F, Hess, 
(Hess also takes the Rn breath analyses). 

Burtsavage stated that the only instrurnent used t o  
determine tritium concentrations in air  was their 
Balra A t o m i c  T r i t i u m  Monitor, Model Tp4-1. He added 
that ,  except for 8n occasional use t o  monitor stack 
discharges, the instrument was used solely in the 
tritium building. He reported that the instrument 
was sensitive t o  gamma radiation and therefore, w a s  
not used in the R&D Labs in the main radioactivity 
handling 8rea because of the high background w h i c h  
results from the cesium operations. He also reported 
that high level t r i t i u m  work is currently restricted 
t o  the tritium building. 
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Burtsavage stated that the t r i t i u m  monitor has a high 
activity audible alarm and that: the alarm was set t o  
activate at a concentration of 5 x 104 uc/cc. HW- 
ever, it was noted during the inspection that the 
ias+nunent iadicated a tritium concentratinn of 2 x Z04 
uc/cc in th8 tr i t ium building and that no audible 
8I~rm was apparent to the inspectors. Three employees 
were working ia  the milding at the time that the 
In8-r noted tha t  +be iastrument indicated the 
above concentration. A M r .  Iver Allum, who reportedly 
fs respmsible for the technical operations aslsociated 
with the t r i t i u m  building, stated to the inspectors 
that the tritium monitor has always acted up and gave 
erroneous readings. 
much attention to the instrument: because of its un- 
reliability. Wlrtsavage confirmed that  the monitor 
has given faulty reading8 in fhe past but stated that 
he trad not aware that the W o r k e r 8  had lost confidence 
in the instrument. 
abi l i ty  of? the employees remaining b the work area 
under conditiona whereby the only monitor available 
showed an excessive concentratlon of t r i t i u m  i n  air. 
It shauld be noted tbat the area w a s  not posted t o  
indicate the presence of airborne contamination. 

On the day follcreoing inspection of the tritium building, 
Wlrtsavage reported that tritium bioasaays confirmed 
that the monitor reading obaemmd by the inspectors 
on the previaus day was faulty, and that he had taken 
steps to  have the raonltor repaired. 

H e  also said that no one pays 

The inspector discussed the lnadvis- 

Records of air  mrveya in restricted areas are kept 
in separate notebooks by isotopes. 
maintained for the results of Sr-90, Po-210, Ra-226, 
Rn-222, Cs-137, C-14, H-3 and C o d 0  analyses. Air 
rmrveys for 1961 ( w i t h  the exception of the Cs-137 
results, which were reviewed fran 9/60 on) were 
revieued by the inspectors, 
some of the concentrations noted in the laboratories 
in which the isotopes are used. 

N o t e b o o k s  are 

SMmUuized belaw are 

Sr-90 

Po410 

Rn-222 

Ra-226 

1/16/61 
2/27/61 

1/9/61 
2/6/61 
2/13/61 
3/13/61 

4/3/61 
H 

2/6/61 

2/7/6 1 
3/15/6 1 

3/20/61 

I4 

w 

a 

3.7 x 10-l2 
2.9 x 

0 
2.5 x 10-12 
l*l x 10'12 
2-2 

3.9 x 10-9 
9.9 x 
1.2 x 10-8 
1.3 x 104 

2.5 x 10-10 
1.5 x 10-9 
4 - 3  x 10-10 ~~ ~ 

2.4 x 
2.2 x 10-10 
1.9 x 10-10 

1.2 x 



2/27/61 

3/29/61 

4/21/61 

4/21/61 

nata 
of 

S a m l e  

2/2 2/6 1 

Isotope 

CS-137 9/12/60 1.45 x 10"' 
12/19/60 6.9 x loox2 
1/16/61 1.9 x 10-11 
2/13/61 4.4 x 10- 

5/29/61 1 x 10'12 
3/13/61 5.8 x 

It uaa reported that no w o r k  with C-14 or C o d 0  had 
been dona in over one year, therefore, no specific 
air samples w e r e  taken (results of X-3 surveys are 
discussed above). 
results exceed tha prescribed value of 3 x IO-'' uc/cc 
a8 listed in Appendix 8, Table 1. However, in a 
column labeled "camuemts" next to the Ra-226 air 
sample results, it w a s  noted that the maximum working 
time per man per day in this area was about 2 hours. 
mrtsavage reported that he frequently used the 
option of 20.103 (b) . 

It should be noted that the Ra-226 

(b) Unrestricted Area Stack Smplinq 

Rartsavage reported that ten of USRC's twelve exhaust 
etaclcs are currently being samlpled to  determine the 
concentration of licensed material being dischargeit 
to uarestricted a r e a s .  He added that two of the twelve 
stacks do not discharge radioactive material. 
stated that, effecitve 2/22/61, each of the ten 
stacks would be sampled at not less than 3 month 
intenrals and that samples would be taken when the 
respective fac i l i ty  w a s  in operation. mrtsavage 
also described the techniques followed and pitot  
tube measurements w h i c h  were taken to ensure that 
fsokfnetic samples w e r e  collected. The following 
aamples and results w e r e  noted% 

mrteravage 

Location Stack ~ o t a l  air 
of Discharge sampled Resu 1 ts 

Samples CflU Cfm (uc/ml) 

Sr-90 sulfate Room 1867 317 2 x 10-l~ beta 

Cs-137 H o t  Cell 756 389 2.2 x lo'12 beta 

Stack 

Stack 

Sr-90 Hood Stack 8016 357 1.3 x beta 

Main Annex Stack 5224 271 

.%in Radium Sulfate 6232 361 9.1 x alpha 
Stack 
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Date 
of 

Samnle 

4/26/61 

5/3/61 

5/8/61 

5/11/61 

5/15/61 

Location 
of  

Smuples 

Radium Lab, bleutron 
Hood Stack 

Radium Lab, Weight 
Room tlood Stack 

Cs-137 H o t  C e l l  
R o c a  Ea&aust Stack 

M a i n  Tritium Stack 

Main Sr-90 Stack 

- 32 - 

Stack 
Discharge 

cfm 

207 

371 

623 

5961 

3676 

Total a i r  
sampled Results 
Ca J w / m l )  

280 1.4 x alpha 

2 58 1.1 x 10-11 beta 

291 2.1 x IO-'' beta 

278 1.5 x 10'" beta 

*Results w e r e  determined by counting w i t h i n  an internal proportional 
gas-fluw counter which has a reported t r i t i u m  efficiency of 1%. 

Eurtaavage said that the above sinnplea were taken 
during normal or above normal operations but not 
durbg known or planned releases. 
sampling program wa8 noted to be a8 described in 
Item 1 of a le t ter  to DL&R from J. G. MacHutchin, 
dated March 8 ,  1961, which specified the licensee's 
action to correct a previous item of noncompliance. 

The above 

3. Area and Esuiment Contamination Sumem 

(a) Restricted Areas 

The licenseC@r procedures for performing surface 
contamination mrveys are described on page 4 of 
the 4/28/61 letter. 
Macmtchin and mrtsavage and no deviatiow were 
noted. 

These were reviewed w i t h  

Records of these contamination surveys are kept in 
seven manilla folders, each of which contained 

- several hundred sinear results, most of w h i c h  were 
recorded on sketches of the areaa. Areas which 
exceeded the maximum allowable count rates as 
listed on page 4 of the le t ter  were decontaminated 
until subsequent surveys revealed that contami- 
nation levels w e r e  below the prescfibed limits. 

A separate log for the Cs-137 hot cell is maintained. 
After each 10 curies of this isotope f a  processed, 
the hot cell  is closed duwn and thoraughly washed. 
A review of the logbook revealed that 18 washdawns 
had been conducted from 5/18/60 t o  5/8/61. 
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(b) Unrestricted Areas 

MacButchln and Buttsavage stated that smear samples 
are also taken in unreetricted areas. These areas 
include the conference room, the reception roam, 
the library, the lunchroom, the rest roams, hallways, 
change areas, e-. These surveys are not conducted 
at  prescribed intervals, 

The inspectors requested t o  see the results of these 
surveys Ikc Eurtsavage waa unable to produce any 
records. He stated that inasmuch a8 most of the 
results had been negative, no records had been 
maintained, He added that some result8 had revealed 
cnntamlnation in certain areas but that these areas 
were quickly cleaned up. 
"positive" results were available. 

No records of these 

18, Post ina  and Labelinq 

In all use, storage and change areas, numerous prescribed signs 
were noted to be posted as necessary. 
areas were noted during the fnspectfon, all potential high 
radiation areas were posted accordingly. 
not properly posted is discusfled under paragraph 20 "Independent 
Measurements Made by Inspectors" . ) 
Forms AEC-3 were also conspicuously posted throughout the 
facil it ies.  

Alchaugh no high radiation 

(An area which was 

A 1 1  use and storage containers that were observed by the 
inspectors were noted to be labeled i n  accordance with 
20.203(f) (1) anB (4). 

3.9. Instrumentation 

A reviei of the licensee*s inatmumentation revealed that a11 
of the instruments l isted in the follan-up report dated 11/10/60 
are still possessed by USRC. 
has been added. 

One Internal proportional counter 

20. Independent Measurements Made b~ Insmctors 

A. The follwing table mmmarizes the results of a smear 
survey performed by the inspectors within the licensee's 
general radioactivity handling area. The smears were 
analyzed by HASL. Refer to Exhibit "D" for location on 
floor where smear sample8 were Wen. 
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18 

19 
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60 

100 

89 
* 

270 

rso 
450 

I f Q  

120 

150 

830 

670 

Bets 
230, 

300 

230 

500 

330 

4300 

4800 

7900 

3000 

1400 

440 

340 500 

170 2900 

240 460 

1700 6100 

2200 1400 

970 780 

340 263 

59 160 

. 250 320 

B. In addition, the following smears were taken on the floor 
in the licensee's Txit ium Building. Refer to Exhibit "B'' 
for location. 



mi?.?E 
1 

pesults (d/m/lOO sff. ems) 

iUJa  

1.9 

2 16 60 
I 

3 11 9s 

! 

i 

4 1400 960 

EIASL reported that t h e i r  d y s e a  Indicated that there was 
no tritium present on the above four smears and that the 
beta ccrunt wab due to the presence of a more energetic 
beta emitter. 

C. The follaring table sumutarfees the results of a smear 
summy (62 wrears) performed by the inspectors, mostly 
In unrestricted areaat 

810. of 
Incaticq gmeklg R e s u l t s  b e t  a d/m/sample) 

Conference Room 

Water Fountain 

Lunchrocan and 
Library 

small Darkroora 

Steps to Change Room 

Tap of Door Jamb to 
change Roam 

Storeroom and Four 
O f f  ices 

Change Room 

Large Darkroom 

m e r  Lobby Floor 

Floor  at Entrance 
to Kr-85 lbb 

2 

1 

7 

2 

2 

1 

7 

7 

5 

1 

2 

0 ,  9.1 

3.1 

0 ,  0 ,  0 ,  150, 130. 
8 ,  20 

838 65 

4.6, 5.4 

1500 

16 

0 ,  3.5 



Location 

Urrrestrictea Areas 
Outside of Blockhouse 

Cafeteria 

O f f i c e  Area 

Sfnk Outtilde 
Radium Lab 

Hand Truck on Lab 
Loading Platform 

Inside C o n c r e t e  
Mixer 

Floor of Storage 
Hcruse 

Top of Door t o  
Lacked R o a n  in 

Storage IIousa 

Floor in Packaged 
Waste Storage 

Facility 

Liquid  Waste Disposal 

S i 1 0  Storage 

Pac i l i t y  

Facility 

Top of Shipping Crate 

No. of 
smears 

5 

5 

a 

1 

1 

1 

1 

1 

1 

3 

3 

1 

210 

0 

12 

230 

18 

26, 4, 0 

46, 360, 4 

26 

D. A Direct read- nrvey, U s i n g  a mclear M m u m m t 8  GM 
Counter and a Juno Swavey Meter, WZLS conducted by the 
inspectors in all areas considered as unrestricted by the 
licenaee. A l l  dose rates were within the prescribed 
l i m i t s  of 20.105, w l t h  one exceptions Qn contact w i t h  
the aatside rear w a l l  of the Radium Laboratory, a dose 
rate of 20 nrr/hr was noted at a height of about 5 - 6 
feet frat the ground. A t  18" from the w a l l  a variable 
dose rate of 5 to 10 mr& was detected. 

This area was not posted w i t h  any signs to indicate the 
pxesence of a radiation area. 
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E. 

1. 

2. 

3. 

4. 

MacRutchin and Ikrtsavage were informed of these dose 
rates. rnvetltiguticm by Bartaavage revealed that un- 
authorized storage of radfumwastee and a s m a l l  amaunt 
of byproduct w a s t e s  in the rear of the radlum lab w e r e  
causing the high zeadings, 
gurtsavage and a Bubsequent survey by the Inspectors 
revealed no detectable radiation levels in excess of 

These w a s t e s  were removed by 

0.04 mr/hr, instxumellt baclcgraund. 

Four eavfraaasental samples were taken. The results, as 
analyzed by EIASMWOO, aze as follwsr 

Watex sample froan 
discharge tank In 
waste dfrsposal facil ity 
(dbaut 800 d.) 

Earth sample taka at- 
aide Ca-I37 laboratory 
(about so gramel 

Mud sample from Susque- 
hanna River taken near 
point of discharge of 
~a8teS. (about 30 grams) 

Water sample from Susque- 
hanna River taken near 
poirrt of discharge of 
waskes. (about: 800 m l )  

0.00 

0.56 

0.00 

0.00 

22 

298 

9.3 

1.5 
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