
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

October 20 ,  1992 
WASHINGTON, D. C. 20555 

Thomas S. Moore, Esq. James HI Carpenter 
Administrative Judge Administrative Judge 
Atomic Safety and Licensing Board Atomic Safety and Licensing 
U.S. Nuclear Regulatory Commission Board 
Washington, DOC. 20555 U.S. Nuclear Regulatory 

Frederick J. Shon Washington, D.C. 20555 
Administrative Judge 
Atomic Safety and Licensing Board 
U . S .  Nuclear Regulatory Commission 
Washington, D.C. 20555 

Commission 

In the Matter of 
SAFETY LIGHT CORPORATION, et al, 

Docket N o s .  30-05980-ML/ML-2, 30-05982-ML/ML-2 
(Bloomsburg Site Decommissioning and License Renewal Denials) 

Dear Administrative Judges: 

Pursuant to the request of Mr. Robert Pierce of your office, 
enclosed are two documents referred to in License Condition 14 of 
U. S. Radium Corporation's License Amendment No. 40, which were 
inadvertently omitted as part of Exhibit 2 to the NRC Staff's 
"Motion for Summary Disposition as to NRC Jurisdiction Over USR 
Industries, Inc., USR Lighting, Inc., USR Chemical Products, Inc., 
USR Metals, Inc., and U.S. Natural Resources, Inc." (June 30, 
1992). The enclosed documents are as follows: 

1. Letter from 0, L. Olson (U. S, Radium Corp.) to Robert 
Dube (AEC), dated July 23, 1969; and 

2. License renewal application submitted by U. S. Radium 
Corp., dated April 25, 1969, with attachments thereto. 

I regret any inconvenience the omission of these materials may have 
caused you. 

Sincerely, 

Sherwin E. Turk 
Senior Supervisory 

Trial Attorney 

cc: Service List 
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United S t a t e s  Atomic Energp C0nm;ission 
Divis ion of Materials L i c e n s l w  
Isctopes Eranch 
Kashington, D. C. 20545 

Attn: Mr. Robert Dub0 

Gentlexn en : 

Enclosed are six ( 6 )  copies  of an addition t o  the Kealth 
Physics program submitted with l i c e n s e  renewal appUcutiom 
for l icenses  37-00030-07, 37-00030102 an& an apFUcation 
for a new l i c e n s e .  

These are  additions,  not  replacements, which me a5.o-d 
appreciate your insert ing  i n t o  the material  8cnt t o  yOa 
as Indicated above. 

S incere ly  yours,  

UNITED STATZS RADIUM CORPORATIOH 

o w  0. Lo Olson 
Direct or 
Nuclear Div i s ion  

OLO 
jm 

Encs. 



' Entry -- squ! z e n t s  for Nuclear DivI-'r bui ld ings .  

1 

6.1.2 Ruc 1 e ar Div i E f on en ploy e e s . 
All 6uclea.r D2vlsion mployees must receive 8 yearly 

orientgtion br ie f i zg  

and aergtnm elrit procedures, and the meaning of the 

vsrious s i p s  an2 symbols in use by the Division..  

U.S. R e e m  c p l o z e e s  other than Buclear Division 

Health Physics concarnirg entry 

6.1.3 
emp 107 ee s . 
Ar?y non-??uclesr Dioislon m2loyee of U. So Radium 

must have recs ived an orientation l ec ture  siailar to 

that  i n  4.1.1 m i t u n  six rrontks p r i o r  to the t i m e  of 

entry uzLear. spcig ' l  acthcrLzatfon i s  grsztcd by the 

6.1.4 Vis i toFs  othey thea 0. So BadLm eaplcgees. 

Visitors not  escplcFed i=J U. So 226Lti13 w i l l  be adxitted 

tc e n t q ,  

O r i  e n t a t  ion r b c  orPs. 

A rsccrd v i l l  be kept of tkose cecple who 'mve receiv'et! 

an o r i e n t s t i o n  b r i e f i n g  bg Eealth PkFsics. 



I$ 

* \  

6.1.6 Siga-in procedure. 

~1 U, S, Radium employees other than Nuclear Div is ion 

mployees,  and a l l  v i s i t o r s  who are no t  anployed by 

t, S. Raaun,  must sign the Sntrg Record sheet posted 

at the entrance of the building used by the v i s i t o r  

i n  question. 
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Responsibility and Regulating References 
Visitors, General 
Sntrance and Estit 
Personnel Exposure 
Protective Apparel: 

Clothing 
Overshoes, Glasses, Shields 
Gloves, Rubber 
Gloves, Lead, Yelding 
Respirator Masks 

Persomd. Monitorhgt 
Film Badges, Finger Rings 
Pocket C M e r s ,  Survey Meters 

Contrcl of Radioactive Y'iterials: 
Incoming, Storzge and Znventory 
TrGnsfers to Lab and Labeling 
Lritra-lab Transfers 
La5 S b r z g e  
Testing and Shipment 
Solid Wastes 
Gaseous Wastes 
Liquid 31astes 

C o r i t x l  of Radiation Levels in Restricted Areast 
I n - p k e s s  Yaterials 
Tercporarjt Storage 
Vzul t Storage 

Control of Radioactive C ontamhat ion: 
Conditiors Sst For Tolerance$ 
Tolerances, Removable Contammation 
Tolerances, Nan+ movable Contamira tion 
Preventive Keasures 

Contml of Airborne Radioact idty 
Gerieral Safety Consideratiom 

Emergency Aocedure s t 
Zeporting Incidents 
Y h o r  S D ~ S  
!<a jor 
Airborne Releases of To& Aerosols 

Frontpiece 
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2 
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7 
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10 
10 
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10 
10 
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LXR3RATOhY SkZTf  AND O?=A'?IKG 3ULZS 

(These rules are supplemental  t o  Plant Rules) 

It i s  t h e  r e spons ib i l i t y  o f  each  individual  mho has any contact  
w i t h  r a2 ioac t ive  z a t e r i a l s  or r a d i a t i o n  t o  abide by these  r u l e s  
which a r e  w r i t t e n  p r i r a r i l y  for minimizing any personal exposure. 

The fo1lo;:'ing references s h a l l  be used as guides: 

Nat ional  Bureau o f  Standard Handaooks: 

27 - 
6 2 -  
48 - 
54 - 
59 - 
43 - 
69 - 
80 - 

Safe HenCling o f  Luminous Compomds 

Sefe Handling of aadioisotopes 

Control and Removal of Contmina5ion 
in Labora tor ies  

Protect ion.  aza ins t  2Ediation fron RcdiuT 2s , 
C o b a l t  60, Cesim 137. 

Pzmiss i 'b Is  Dose frm 3 x t e m a l  Sources of 
Ionizir .8 Radlatiozs,  

Protezt ior ,  ag.tiir,st ,,sutron Eadiation up t o  30 
m i l l i o c  vo l t s .  

.. 

3Iaxim-m Permissible Body 3ur89ns and Xsxjmm 
fern1 ss ib1e Cor-c er. t2at ions o f  Zaiio-nucl i d  es  
i n  A i r  and in Yiater f o r  Occupational F,:c?os-me. 

A !Gama1 f o r  zad iosc t iv i ty  Procedur5s. 
Chagt er 4, A r t i c l e  433, Pcnnsylvsnia Rsgulation 
f o r  Radiat ion Protect ion,  

T i t l e  10, Code of  Federal Regulatlcns, Parts 

T i t l e  46, Code of Federal Regulations, Parts 

Atomic Znergy Comlssion Licenses: 

io, 20, 30, 71. 

71-79, 197. 

37-30-2 GL-112 ~~-16s 

37-30-0 GL-122 G-253 
37-30-7 
XI3 30-7-168 

37-3(2-;f GL-117 n-237 



I. visitors 

A. All visitors must register a t  the reception desk in the lobby 
before entering and upon leavhg the Lab. 

Visitors w i l l  be furnished appropriate personal d o s b i e ~ m .  

- 

B. 

C. 

D. 

Visitors must wear protective apparel. 

Visitors m u s t  be escorted by the hosting lab. personnel who 
w U l  insure that visitors comply with the d e s  applicable 

. 

. -  



-- 

e 
! 

11. Entrance and Exit 

% A. A l l  entries into the Lab t r i l l  be made through the door located 
to the east of the conference man. 

All exits w i l l  be made in reverse pattern to the above. B. 

C. A l l  other doors are for emergency ex i t  or special purposes 
and -1 not be used for short-cut traffic. 

. 



111. Personnel Xxpsare 

A, Tne averace maximum p e n i s s i b l e  dose for the  whole body m u s t  no t  
exceed 150 mrem/mek of the  folloKing exposures which are additive. 

1. 
2. 
3. F U J a n s  of neutron radiation. 

l ~ ,  

NiUiroentgens of X or gamma radiations. 
Hillireps o f  beta and/or gaxtna radiations. 

Millirems of internal  beta radiation as produced by tritium. 

3. Ifbere dose reserves have greatly diminished through accumulat~ve 
occupatiocal exposure so as  t o  conf l ic t  tdth t h e  'basic equation; 
Dose = 5 (N-18) re.m/yezr (where I? equals the individual's a p  
i n  years 2% h i s  last birthday), %!?e average maximm psrnissible 
:-:hole body dose must vaw accordin 
be considerably less than 100 mre&reek. 
will be advise:! and must take special precautions t o  further 
xininize %heir exposures. 

fke averzTe naximn permissible dose for hands-forezns and feet- 
ull.3es x s t  not exceed I L O O  mre!ri/keck of additive and combined 
expxures fmn X, pii4~a, be- and neutron radiations. 

?he averrTe zzximurn ?crmissible dose from 5nA2mal expsure  to 
trithn x i s t  not excee6 90 rzemheek. 

to hd iv idaa l  histo-ry and my 
Individuals SO effected 

n 
- 0  

3, 

2.  IzSernzl Ccses ;.esultl;lz fmm eqos-mes ta isotopes o%her than 
r+ A: 
L, -~-U~. I  t r e  based on m a i n ; u m  zl larzble  body burdens and zre 
de=em,ined. by Siaassay. 
2 tole;.Etcc requLres m r k  restriction *anta  tho, body burden 
mlQe rea??ears in the  go range, 

lblerazces are go-no go, and exceeding 



n~ . Fro tec tive Lpparel 

A. Cloth- 

All pcrscnnel handling solid or liqui’d forms of radioactive 
naterit l  m u s t  c h z g e  t o  coveralls. 

411 personnel handlbg mixed f o x s  of radioactim Raterial, 
gaseous, s o l i d  o r  liquid, must change to cwera lh  

?ersoniiel handl i~g  only gaseous forms of radioactive rra%erial 
m y  wear Lab coats provided that they are not rquimd ta 
enter areas where soli& or liquids are processed. 

Tisitors, 2cd non-opratino, personnel not otberiise 
spcifiee,  aay wear Lab coats or coveralls. 

A l l  personnel vcLll. wear properly arked clothing. 

?fie c l o t i h g  trill be properly stored hfter =e in ti- 
qproprizte hanger space. 



N. Protective Apparel (contirmed) - 
B. Overshoes 

1. All personnel entering a restricted area provided With a 
rubber change station m u s t  wear rubber overshoes, or o ld  
street shoes which are b be worn and retained only in a 
designated Lab section. 

Traffic f r o m  one Lab section to another w i l l  necessitste 
additional mbbr changes a t  each respective change station. 

All personnel will year pmperly marked rubbers, or shoes. 

The rubbers, or shoes, w i l l  be properly s t o r e d  after use 
appropriate storage bins 

2. 

3. 

bo 

C. Safety Face Shields 

Safety face s h i e l d s  will be w o r n  bp all personnel handling sources 
f i l l e d  to greater than 1 atmospheric pressure With radioactive gases, 

. 

. 

. -  

.- 



De frotective Apparel (continued) - 
3. Gloves 

1. 2iibber Cloves 

3Ebjer $eves s h c a d  be wrn whenever p s s i b l e  and must be 
corn aurin? t h e  follow5.q operations: 

k, 

1. * All cleanup and decon*sination o_perations. 

a1 mar-ipulation of rasioactive gas handling 
a?par&*zs and equip-m~t. 



: i 

SV. protective Apparel (continued) - 
E. Gloves (continued) 

. 2. Welding Gloves 

Welding glo;.es will be used when handling glass housings 
filled to higher than 1 atmosphere of pressure w i t h  
radioactive gases. 

F. Respirator Xasks 

Respirator masks m u s t  be worn during a l l  operations not perfomed 
within hoods or dryboxes where there is a possibil ity of a dust 
hazard. Particularly 

1. l?eighing and handli .? of beryllium powder 

2. Transferring loaded dies .and pressing . conpacts 

3. Pressing coiapacts 

L. Cleaning up s p i l l s .  
, . 

. -  
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V. Personnel Monitoring 

A. Film Badges 

* 1. All personnei working i n  the laboratory or any oA&r 
radiation area Hill wear film badges. 

a. 

b. 

C. 

d. 

The f i l m  badges will be picked up a t  the storage erea 
at  start of shift and re-stored a t  the end of shift. 
Film badges are not to be misplaced or laid dam in 
any radiation arqa. 
Fan badges am not to be taken home or lost. 
When wearing a lead apmn, film badges are to be worn 
underneath t h e  apron. 

2. A l l  visitors w 5 l l  wear film badges or pocket chad~ers. 

B. Finger Rings . 
A l l  personqel handling radioactive materials, under conditions 
where the hand dose might exceed the vhole body dose and 
especially the follouing, must wear finger ring dos5mters. 

I. 
. 

Handling-rolling compacts and foils made of: 

a. Strontium 90 
b. Americium 2hl 
C. Lead 210 

. -  

2. A l l  glove box operations, not supplied with renote manipulators, 
where the  followhg isotopes are processed: 

e. Strontiun 90 
bo Ruthenium 106 
C.  Cesium 13’7 

e. Lead 210 
f, Americium2L1 
g. Rwnethim lh7 

Finger rings Nil1 be worn underneath any gloves that may be 
required f o r  the operation. 

\ 

. d. Cobalt 60 

3. , 



V. Personnel 1;oni toring (coztinued) - 
C. 

SI. 

m Au. 

4 

Pocket Chezhers 

I.. A l l  personnel workiag is radiation areas Vi11 wear pocket 
chm3 er 8. 

a. Tne pocket cha33ers w i l l  be picked up at the storage 
area before enterins the retiation areas. 

b. - They w i l l  be replaced 13 the atora&e asea at the end 
of tbe shift unless they ere collected by Health 

Pocket c'mbers sust not  be misplecea or l a i d  Gown 
i n  en,y radiation areas. 
T'ey =e r.ot to 5e teksrr hose o r  anyikere out of  the 

Ksen wcnrizs a leazed apron, they are  to be w r n  
uacernoath the tqron. 

Phy S i c S . 
C .  

d. 

e. 
u . s o  R e d i m  3100L6bUrg f a C i l i t i 5 S .  

2, All visitors &?ell w e e  pocket dosicetere in aqv rediation 
arear 

1. .PortLale or f ixe6 roofrl air moaitors shall be tse3 . e m t l a -  
uoxsly in e l l  sets .\..ere cL*3orne cocLSnet ion ccpcentrL- 
t ions t2y excee?. 1/16 of the qqropriate per-;issible 
conccztrat€oa. 
a. The roo= air t;onttors shall be s e i s i t i v e  ezoU;;'nb 

xaezs-ue 1/10 of the perz;?ssi'ole .conce=tratioo of the 
i s ~ t o p e s  beis: used in t??e area end &all be cdi3rsted 
for those isoto2es. 
Tne zonitor skclf be epi3peB wit'n SI e?uli3le slam 
w 3 c h  w i l l  p.ctirate at e preset l evs l .  

conse3trLtioa of the leattt tolerate2 i s 3 t o p  used in 
the -ea. 

b. 

e. TEC shL1 be set  t a  activete at t22e peni s s i3 l c  

5-3-68 



VI, Control of Radioactive Naterials 

A, All incomicg radioactive stock materials am t o  be transferred to 
proper storage vau l t s  and the change in inventory reco~ded. 

Bo All transfers of radioactive materials fmm storage vaults t o  Lab 
f a c i l i t i e s  have t o  be cleared with the Lab manager's office, a f t e r  which:: 

1. 

3. 

The transfer vill be made under existing S,O,P, 

The new depository properly marked or labeled With: 
a, The isotope 
bo The quantity or intensity 
C. 

. 2. The change in inventory recorded. 

The current date of measurement of htensity. 

C , A 1 1  irrtra-lab transfers have t o  be made i n  adequately shielded 
leakproof o r  spillproof b t e  containers properlymarked as to  
isotope, intensity and date of measum3ent. 

3. All radioactive materials not in process or not required f o r  
imedia te  use will be: 
1. Properly marked, 
2, 
3. Proper inventory changes recorded. 

. 
Transferred i n  B proper container t o  appropriate storage vault. 

E, x11 radioactive materials processed as a pioduct Wiy be: 
1, 

2, 

3. 

Leak tested, or quality control tested as required by 
l icers inz conditions, 
Packed and shipped in conpliance w i t h  pmper f e d e r a  
regulations. 
Koted wi th  respect to  change in inventory records. 

F. All radioactive materials to be disposed as solid waste tfill be: 
1. . Properly packaged so as tn not exceed 150 mradfhr a t  the surface. 
2, 

. 

Rmperly marked o r  labeled With, 

a, Isotope 
b. Intensity 
C. Beta-gama radiation level80 

8. Stored in designated area. 
do Dated 



I 

VI . Control of Radioactive Materials (continued) - 
G. Radioactive gas disposal 

1. Sone radioactive gases may be dbposed via stack discharge 
within limits detenained by Health phgsies. Such disposal 
m u s t  be satisfied by a notification fonn showing: 
a, Time and date 
bo Hood locat ion 
C. Isotope and quantity 
do 

e. 

Radioactive gases exceeding stiprilated limits must be treated 
as though they were sol id  wastes. 

*Person responsible for disposal arrd 
Whether the release uas controlled or  accident& 

2. 

3. Liquid waste disposal 

No contaminated l i qu id  wastes are pennittad t o  be dumped into 
sinks except t h a t  resul t ing frm soap and water cleansing of 
hands, gloves and rubbers. 

1, 

2. 

Contaminated water will be solidified In’plaster of p a r b  
o r  mitrccel and treated as so l id  waste materia. 
Contaminated mineral or organic solverrts will be transferred 
to I.C.C. zpproved containers preliminary to f u r t h e r  approoed 
methods of packaging. 

Contaminated acids o r  bases Kill bel 
a. Neutralized 

b. 

3. 

Solidif ied in plaster  of paris o r  mitirocel and then 
disposed as so l id  waste. 



V I 1  , Control of Radiation Levels in Restrieted Areas 

A, In-process radioactive materials 

1. M u s t  be shielded beb-gumaa Kise so as to not exceed 100 mredfhr 
a t  anytime a t  the surface of t h e  outennost containment. 

Must be adequately shielded in relat ion to factors of t h e  
and distance to rrdnimize persorwl exposweo 

B. In=process radioactive materials - t e m p o r m y  starage. 

2. 

1. Radioactive materials in storage f o r  anp period longer 
than one hour must be adequately shielded so as to: 

a. 

b. 

Not exceed 5 mrad/hr a t  the surface of the outermost 
containnent. 
Not exceed 0.6 mra* at an obverse w a l l  facing on 
an unrestricted area. 

C. Radioactive materials stored in vaults. 

1, The radiation l eve l  a t  the surface of any storrye 
container must nut exceed 100 mradfhr. 
The radiation l eve l  a t  the surface of outennost containment, 
8 room w a l l ,  building, wall ,  or permanent fence or  barricade 
facing onto an unrestricted area, etc., must not exceed 
0.6 mrad/hr. 

2. 



VI11 Control of Ibdiozc t ive Conta ina t ion  

A. 

3. 

5-3-66 

To1erc;ces for reaovs3le c o s t a b a t i o n  in restricted e r o a s  are 
based 02 the f o l l o w i c  coditiorrs: 

1. %he s n e e  o r  wipe is ta be taken of  

2. Al?ha wipes are t o  be cvxnted using swf'ece barrier s 9 l i d  

optinus surface mea 
o f  100 ca2 or epproximstely 16 square inches. 

stat9 detector. :?Om: If gasdlc r8eiatiOn is  associatea with 
the Alpha emission, wipes can be c o n t e d  is a s c i a t i l l s t i o n  
well couyt sr. 

3. T r i t i u m  wipes are to  be c o a t e d  i n  l i q u i d  s c i n t i l l a t i o n  touter. 
4. Other b e t c - g a s  or beta  e a i t t e r s  ere  t o  be cotmted i n  the 

l i q i a i d  sc in t i l l z t i on  coLqter o r  uDi33 a Geiger-Xuelltr tu3e. 
Vipe comts a r 2  t o  be comertea into 2 i s i n t e g r a t i o n s / ~ i r t e  
by eppo9ziate  coimsrsios f w t o r s  before r e c o r J i x .  

Tho t o l e r a c e s  o r  pemissible l eve ls  me as follovis: 

1. I c t e r io r  scrfzce of open process boxes -2 hoods: 
2092: These ar9 giliAelir?e values 0d.y ta miniziize coatminet ion 

in other tro.=;: areas. 
a. AlsI..z €=litters: 20,003 c;13/1ooc;12 

500 g 000 d~EL/100C~ 2 
b. Strontkx-90: 20, GOO dp/100cx2 

C. Tritim: 
2 e. Othr 3 b t a  o r  bete-qama ea i t t e r s  jSsOOO 6p=/1%hx 

2. hl.1 other access i j le  surfaces: 
a. Upha €litters: 
b, Stro;lt2i-$3: 

50,000 6p3/100ea 2 
C.  Tritiuz: 
d. 2 Otqer be t a  o r  bets-gsxm esitters: -5,000 dpa/lt)Oca 

. 



VIII: Control of b d i c w  t ive  Coctxiw,tion (continu&) 

4. 3ry box gloves: 
e.* Surfaces contecting in-process redioactive materislr: 

Contamination build-up not t o  exceed 25 mrcd/iL-. 
b, Surfaces contzctias the skin: 

i. Alpha emitters: 100 ap/iooc=E 
ii s trontius-90: 
i i i .Tr i t iu ro :  . 2,500 dpa/lOOca 
iv .  Other beta  or  bot-gazzla ea. 

100 dpn/100cs2 

250 dp/lOOcm* 

5.  Wmufactured ar t ic les :  A l l  products b e h g  shipped on order 
sball coapljr v i th  the l icense con8itionzl U n i t  of not more 
tw 0.905 nicrocuricz/articY.e for Alpha a i t t e r s  and not 
more than 0.05 n iczocu ie s / z r t i c l s  f o r  a e t a  o r  Beta-gma 
e i t t e r s .  X9Td: Thio co3ditiorr shell also q ~ l y  for other 
art i c l e s  t r a s f e r r e d  t o  unrestricted s e a s  with the eddi t iozd  
c o d i t i o n  thzt the "wiped" @ea s4d1 not exceeS 100crn2. 

. 

C. 

D. 

E. 

Toleraces  for E-.lovzble contminatiorr i r r  =restricted a r e s .  
S a e  cordit ions h o l d  a s  f o r  res t r ic ted  areas in VI11 A. a3ove. 

Tho to le rmces  or p e x i s r i b l e  l eve l s  a r e  as follows: 

1. All sayfaces i n  u r e s t r i c t e d  ereat:  
.a. Alpha ea i t t s r s :  200 dpa/100cn2 
b. Stronti-53: 200 ~*n/lOOcn2 
c. Tritim: 5,000 dp/100c32 
d.  Other beta o r  beta-gezxa e z i t t c r s  300 ~ a / 1 0 0 c a ~  

Tolermcss f o r  n5*rmovttjle c o n t t d F s t i o 3  i n  r e s  t r i c  tea areas 
=?e 2s f91,lh\:rSt 

1. Restricted ares., rll s*arfaces except i lsterior surfaces of 
open process boxes, hmds, a d  dr;  boxes. 
a. Alpha ezittez's 10,000 dp/lOOc$ 
b. ~ l l  bete o r  bete-gma ernitters 1.0 nrad/nr a5 1 UI 

from surface vi th E?'. 
more t n a  ?rng/ci%sorber 

2, Dry box cloves 
Gauntlet gloves, rnecszred o u t s i t e  of process boxes, shall 
xmt excecd 25 mad/hr at surfme cuntact. 

3. Articles transferred t o  UnrestricteQ areas 
e. A l p ! !  eslttters 1,000 dpa/lOOCm* 
b. All beta o r  3ota-g- edtters  0.1 meC/hr at 1 ma fro3 

scrface with not nore 
thm 705/cnZ absorber 

. 
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YIII. Control of Radioactive Conteziiaation (ccntinuc3) 

3'. Tolereaces f o r  ctn-renov&le conta ine t ion  in unrestricted 
areas e re  as follows: 
1. All surfaces i n  unrestricteC areas: 

a. Alpha eziitters: 
b. All bete  or bet-ganaa eni t ters :  

1 I 000 dp/l0Ocrn2 
0.1 =red/& st 1 cm from 
aurfacevit notmore than ?ng/cm 4 absorber 

C. Preventive xnezsues 

1. f ~ p r o c e s s  operetiom 

a. Ul processiag operations are to be performs6 over a 
protective bzr ier ,  i.e., sbect pzqer, p l a s t i c  f i b ,  
rubber pzd etc. a i 1 i c x ; J  t o  t?me sn3strate work swface .  
Tho b i s r i e r  motericl is to be dicposcd of imed ia t e ly  
sf ter proccssix. 

b e  After eisposins of the barrier slaterial, the d s t r s t e  
surface i s  to  be viFe5 s e n r e l  t i s e s  with cleenipz mecia. 
Resultplrst tras's is  t o  be izae8ia';ely ticposed of as waste. 

C. 'IJeste zaterid.8 r z s t  be coxididered as ra t ioact ive sources 
a d  must be plecet i z to  p q e r  3ts';,  polyet'?eleae, o r  
net21 containers u?.ich =sot be s e d e d ,  mnnibre8, and 
labele5 before furthr tr'asf'cr. out of the area. 

d. All e r t i c l e s  t:, le t am out of  gt'ocess czclosures Dust 
f i rs t  be eccontaincted to the q$ica%le toler?zice f o r  
the next progressive s t q ,  or be trpnoferre2 within a 
c~~ntP-~~ne::~~frce ?ro?erly nprked tote container. 
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YIII. Control of Ho6iocctive Coatainotion (contizued) 

G. Preventive rneastu'cs (continued) 

2.  Ares con ta ina t ion  checks 

a. Persorrnel a r e  required t o  perfor3 dei ly  smas t e s t s  
of surfaces such 08 table tops, floors, etc. 

'b. Smcar check sheets nust be turned i n  to  the Health 
Physics off ice  ddly. 

3. Personnel conta ina t ion  checks 

i. Cozltvzinated hc.<c, gloves, arld ru3bers or shes  
a r e  t o  be decontmimted bmcdiately. 

ii. Contzinate3 clothfnz i s  t o  be t&cn t o  'the c h g e  
roc=lc ?lace3 i r t o  8 narke8 bas a d  clezr; clothins 
ob taiLze5 . 

C. ilo protective qsmel v3rn i:: tk.5 Leb. w i l l  be 
p e m i t t e d  i n  the locker roes 

d. :Jl perwrne l  1ezvir.g the Lab. v t l t  s&e a ficd cheek 
. f o r  f o o t  contez::.'.tion before enteriris tb3 stidr-kll, 

1~ cont:dnotian d e t e c t k  t h w e  will recutre r e t u a i c s  
t o  the & ! - e  re33 for  confiming check s d  deccztoc; 
inat ion. 
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VI11 . Control of  RaSioactive Cor,trzination (contixxed) 

H. ControJ of eir'corne rasioact ivi ty  

1. Hood vent i la t icz  

a. Personnel are not t o  work i n  boob where the f r o n t d  
air displacesent is l e s s  t?a an averaze of 100 l i n e a l  
f ee t  per minute. 

b. The l i n e 0  di=e-?sions of the  f rontel  opezinzs a r e  t~ 
be p e m n e n t  a d  unzGthorize5 chcngee w i l l  not be . 
pemi  t t o L  

Personxl  Fill c b c k  flor ae ters  f o r  safe linits beiore 
comezcitz I.:'JT~ i n  b 0 2 s  s+e@pptC 

. C. 

d. Persome1 viL1 not w r k  is .bods there redioective gases 
are proccssci w.l.ees the 'ncrod is eqtrippce with pemment ,  
tra:sprcct f r sntd  bzrr ie rs  rkich t r i l l  sopirate t h e  breztining 
zone fro3 rodioe.ctivo gss concestrations. 

2. Glove box vestil?.tion 
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M. General Safety Considerations 

A, Handkerchiefs m u s t  not be used restricted areas. 
Disposd tissues are provided. 

B.' Eating and smoking are prohibited in l lastricbd work areas. 

C. No pipetthg of Yadioactive solution by mouth i s  to be 
tolerated under any circwtances. 

D. Fingemzils should be closely trimmed, 

E. Hands should be frequently-and thomugtJy washed and scrubbed, 
particularly before leaving. the Lab. 

F. 3io-specimens for radiological assay s h e 1  be furnished on request. 

. 
. -  

. 



X. Siergency ?rocedures: 

A. ReFrthg incidents 

In tk:e event of any accidental s$ll, gas release, o r  contamination 
i?c5cezt, th2 f o l l o w k g  procedm shotild be instituted immediately: 

1. The depai-tment head m u s t  be notified a t  once. 

2. The departmnt head, or hls designee, m a s t  notify i3calth 
Physics. 
ninbnize spread of contaninat2,on. 

Pinones shod3  be cred when pssi-Sle so  as to 

0. ?he de?zrtTezt head s h d d  advise Health Physics 
as to t k e  natun of t h e  rzdioactive material and 
the  condition of t h e  incident. 

b. ?!e aephrtrczrr+, should alert other areas in his section 
as to the  irtclZer=t. 

3. E e a l t h  ?hysics w i l l  oversee proper protective and 
6e co ntan2s t  ion proc ed-mss. 

c 



X. bergency Procedures (continued) = 

3. Minor sp-Us  fnvolving no gamia radiation exposure. 

1, Kotl;fy a l l  other persons i n  the morn a t  once. 

2, Confine the s p i l l  b e d i a t e l y ,  prevent spread. 
a, Liquid spills: 

i. 

ii. 

Don protective gloves if not already being worn. 

Drop absorbent paper on the sp i l l .  

5,  D r y  s p i l l s :  

i. Don pro'&ctive gloves. 
ii, Dampen srea thorougfiy w i t h  wet paper towels. 

3. &nit only the mink,-m nmber of people necessary to deal 
xith t h g  spill in to  'he area. 

Ir. 3econta~inate. 

#. x11 persons involved in the spill anti cleanup are to 
be rr.or,itored. 

6, Xo persollie1 are to resL3e work i n  the area until a final 
s'xrvey is made and qprcva lo f  the Radiological Safety 
Officer i s  seculled. 

7. A coaplete history of the accident and subsequent activity 
related theretn m u s t  be prepared for the  records. 

. 



X. aergency B o c e c i w s  (continued - 
C. Major spills iwolvinz radiation hazard to personnel. 

1. NotU'y a l l  persons not d i rec t ly  connected t o  the spill t o  
vacate the morn a t  once. 

2. If the  spill is liquid, and the hands are protected, r i g h t  
the container a d  diqwse the gloves. 

3. 

h. 

If the s p i l l  is on sidn, flush *thomwhly. 

If tne s p i l l  is on clothing, discard all outer protective 
zlotiiing at once. 

5. Vzcate t h i  area BS soon as possible. 

6. Wce ixnediate steps 'yo decontaninate effected personnel. 

?. 3econtzTirste the area, Personnel perfornine the 
aecontmication zust  be adequa:ely protected. 

8, All persorsel i-,volved in  the s p i l l  a re  t o  be monitored t o  
de'verzine the  Qdeqmcy of decontamination, 

KO work is  t o  be msmed in t he  area until a survey is made 
and a?proval of the ?aciiologic&l Safety Officer is secured. 

9. 

10. h c o r e t e  h i s t o r j  of the accident and subsequent 
ac t iv i t i e s  re la ted thereto must be prepared f o r  the records. 



X. aergency Rocedures (continued) - 
D. Accidents LzvolcLng airborne radioactive materials and 

other toxic f m e s  and va?ors. 

1. Notify all persons to vacate the roam immediately. 

2. If -oossible t o  hold breath and close valve of causit ive 
s y s t m ,  the operator should do so, a d  then vacate 8 

the rom. 

3. fil suspectee o r  h o x n  releases of  radioactive gases or  
ini,ala+,iors thereof s h o u l d  be repl=ted at  once. 

h. The rocm sho*Ad be closed and posted o r  guarded t o  
prevent unnecessary access thereto. 

5. ?he kzzrd mst be evaluzted and necessary safety 
devices pmcwed and used for szfe re-entry. 

6, Tne cause of the incider.% rnust be rect i f ied and necessa.ry 
ziodit'k&tions made t o  prevent re-occurrence. 

7, Decontmlnste the Brea if necessary. 

8. 'P3rr'on a s m e y  of the area before p e m i t t h g  work to' 
be rcs;lrrred. 

9. ?-!onitor dl p r s o n s  f o r  suspected c o n ' a i t i o n .  

LO, h co;r,pie'& nistoxy of the accident and related fac tors  
t o  be prepared for the records. 



(23) 

S. Dnergeccy Procedcres (continued) - 
E. Injuries to prsonnel. 

1. >?ash :murids imadiately, if possible, under running m t e r  
ar;S vXLe spreadins open the wound. 

Re?ort t o  the plant nurse and/or docbr for further t~akment .  

3e?oFU a l l  accidents (wounds, overexposure, ingestion and 
k2ala-Lion) to the Radiological Safety Office as soon as 
possl'Xe. 

Xo person so  injcred i s  'vo returxi t o  work *witho;l+, the 
apprnvtl of the  Padiological Safety Office. 

A c o q l e t e  history of the accidezt a d  subsequent 
act iv i t ies  related thereto must be prepared for the records. 

2. 

3. 

k. 

5. 
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XI . Rzdiologiczl-!,'eSic;.l Requirenents 

A. 

3. 

c .  

Physical E x ~ s s  

1. 
4 

Persoanel working i n  a res t r ic ted  area more t*hn three months 
per year will be given e conpleto physical e-ination at 
l e a s t  once per y e a .  

personnel workirg i a t e rn i t t en t ly  ii a r s t r i c t e d  area, but 
f o r  l e s s  tha? a accumulative tk?ree-ronti? period per year 
will be Zivez e cozplete phjs iczl  e-xanimtion at least 
every tvo  years. 

2. 

2. Fingerpint in5 will be perfame& at least once per year. 

a. Urim sr;.c;.les w i l l  be collected ueeYJy froa ell persome1 
narki>S-in a t r f t i m  restrict& f ac i l i t p .  
szq les  will be su5jectei t c ~  co-stizs in a l i p i d  
sc in t i l l e f ion  co:mt9r. 

T'ese ur ine  



I 

C, Urine saples  (contimcd) 

2. Alpha ennlysis (continued) 

d. In2ivi5dLs showin5 concentratioas above the applicable 
t s le rmce  w i l l  be remove< fro3 vork with r d i o o c t i v e  
materials end sa3jecteC t o  physical excaization anti 
other p s s i 3 l e  medical core. 

Arvtlyses o f  any isofope 3~ be required more freqEeutly 
than specified above i n  the event of cn t l c ident  o r  
suspect ea over esyo s u e .  

e. 

a, GTOSS b e t s  urin&;sis will 3e perforzed at least quarter ly  
oil persmr,el workis5 wit‘; ariy t e t a  ea i t t ing  isotope other 
t h n  tritiun. 
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4.0.0 

b.l.0 

4.1.1 

441.2 

4.2.0 

4.2 .1  

4.2.2 

A l l  pe=.scixel n u t i n e l g  c o r k i n g  i n  a Xegenta Area i n  which 

tr i t im is s t s r s 3  o r  hanzled w i l l  be bioassayed f o r  T r i t l u n  

each :4fcn2s;.. 

A l l  perconriel not rou t ine ly  norking In a Xagenta Area  mill 

be biocsssTe2 f o r  t r i t im as d i c t a t e d  by t he  n a t u r e  and 

frequency o f  t h e i r  exposure t o  tritium as deterc ined  by the 

Hezlth fhys i c i  st. 

S a ~ p l e  Tre2tzer. t  - Tritim 

Decolorizstion 

1. To ezch szz?l.e, ed6 3-5 gn. ac t iva ted  charcoal.  Slurry. 

2. F i l t e r  t b m u ~ h  ' 2 a b a n  No. 1 filter pa?er. F i l t r a t e  

should be  cleer a ~ d  co lor less .  If' necessaFy, repeat 

chercGa1 r d d l  t i o n  and r i l t r a t i o n ,  

Cottn,ting 

, 1, Pipe t t e  3 31. of decolcr izes  u r i m  i n to  a polyethylane 

countin; v i a l .  

2, Add 17 ml. S S 1 ,  

3. Count i n  3ackare Xodel 3380 l i q u i d  scintillation counter 

with Xodel 5r;b Absolute Activi ty  Analyzer. 

pr in tout  i s  i n  D?U per  smple .  

Teletype 

sc#1 15 @l PPO, 

250 mg P330P, 

40 gn Naphthalene, 

d i sso lve2  i n  500 m l  1/3/3 XyTene/~oxane/celloso:L.i 



4.2.3 

4.3.9 

4.4.0 
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4 '  

0.0.0 Zone Def in i t ions  

Ylhlte Zone - area i n  which t h e  con tmina t ion  l e v e l s  do 

not exceed any of the  following l i m i t s :  

a )  Direc t  r a d i a t i o n  t o  a major por t ion  

of t h e  body not g rea t e r  than 2 m r / h r .  
b) Airborne contamination not g r e a t e r  tharb 

tha l e v e l s  s t a t e d  in 10 CFR 20.203(d). 

Fixed alpha contaninat ion n o t  g r e a t e r  

t han  1003 dpn/100 an2. 
c )  

d )  No ra jovable  contamination above 

background. 

Yelloa Zone - an erea i n  F;hich t h e  conten ina t ion  l e v e l s  

do not  exceed those of YihLte Zone l h i t s ,  

but t h e r e  e x i s t s  8 potential hazard of 

r a d i a t i o n  or con tmina t ion  due t o  m a t e r i a l s  

i n  process,  s torage  o r  t - ans i t .  

Magenta Zone -en area in which any of ths contanination 

levels exceed thos e of a 3Mte Zone, but 

i n  which the o c x q a n t s  vd11 not be exposed t o  

contamination l eve l s  exceeding any of the 

following l h i t a :  

a) Direc t  radiation t o  a major portion 

of the bo* not  p z a t e r  than 5 mr/hr. 

A i r b o r m  contamination not g r e a t e r  than 

10  CFR 20 Qpendlx B, Table I .  

Fixed alpha contamination not  g r e a t e r  

b) 

c )  
than 10,000 dpa/100 a2. \ 



. 

d )  Rmovable alpha contanination not 

greater than 2000 dpm/lOO en?. 

e)  ~emovable T r i t i u m  cantmination not 

greater than 50,000 dpm/100 em2, 

f )  Removable beta-gemma contamination 

not greater than 5000 dpm/lOO em2. 

Red Zone - any area i n  rhlch any of  the  contamination 

levels exceed those of the l ia i ts  of 8 

Magenta Zone, 

be authorized by the Health Physici8t. 

A Red Zone x l l l  nomal ly  be returned to  

8 lower rEdiation l e v e l  s t a t u s  except 

where a Red Zone may be appropriateJor 

non-occupied storage. 

Entry t o  a Red Zone must 



l e  0.0 Eonitor ing Prograys 

1 , O . l  then t h e  s p e c i f i e d  l i m i t s  of any r a d i a t i o n  a rea  are 

exceeded, 1rnze:iate a c t i o n  is t o  be taken as s p e c i f i e d  

i n  t h e  Health Pfiysics Eamal. 

1,100 Airborne Contamination, 

1.1.1 Room A i r  Sanples 

Each moa i n  Llagenta Zones will be continuously 

monitored f o r  aiborne contamination where the Magenta 

s t a t u s  is due t o  other than d i r e c t  rad ia t ion ,  

l e 1 0 2  Breathing Zone S m p l e s  

Ersathing zone ssnples  of 

will be taken t o  de te rn ine  t h e  2rssence of  m y  a i rbo rne  

conta7lnat ion.  TheFtaf ter ,  the operation w i l l  be b’reathing 

zone sa rp led  a t  l e a s t  once a quarter. 

operetors a t  a11 n e s  operat ions 

. 



i l e 

i 

1.2.0 

1.201 D a i l y  Smear  Surveys 

Surf ac e Cont a-ninat i on 
I 
, 

Each room In Kagenta Zones ~ ‘€11  be surveyed for 

rwoveble  surface contmfnation every working dag by 

taking a n m b r  of  sxnears; as defined i n  the IIealth 

Physics Xanual, a t  random l cca t ions  i n  each mom. The 

number of =ears w i l l  be detemined by the type of 

operation, aqount o f  radioactivity,  past contamination 

his tory  of the operation, and j u d e e n t  o f  the Health 

Physic i S t .  

1.202 Monthly Smear Surveys 

Each room i n  Yellov; arid t:agenta Zones ~ 5 1 1  be given an 

extensive smear swvegr once dzring each calendar month. 

1.2.3 Quarterly b e 2 r  Suyveys 

Each room o c c q i e d  by Kuclear Division personnel in VIhite 

Zones o r i l l  be given a mear check o m e  each calendar 

quarter. 

. 
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I 
! 

103.0 Direct Radiatiorr 
I 

1.301 Storage 

All sources n i l 1  be marke2, stored and leak checked 

according to t he  applicable sec t ions  of 10 CFR, 

1,302 Konit or ing  

Once each quarter, a l l  s torege  areas for sources of 

d irect  radiation m i l l  be monitored, 

.. 



1 . . 

lbkbo Airborne !X'fluerrt 

lbhbi Stack Effluer,t 

The building stack will be monitored continuously 

for 3 ~ 1 ,  . 3xS and 3~~~~ by means of  a fi lter,  impinger 

and ion chamber s m p l e  train, 

1.6b2 Environmental Surveys 

Once each querter, environmental surveys w i l l  be carried 

out as s p e c i f i e d  by the Health Physiciste 

I 



105.0 Liquid Effluent  

1.5; 1 Poten t i a l ly  C o n t a i n a t e d  Water 

A l l  p o t e n t i a l l y  con tmlna ted  aqueous e f f l u e n t  w i l l  be 

trapped in a ca tch  tank, assayed t o  determine the 

l e v e l  of radioactfvi ty ,  and re leased  to the 
- .  

Susquehanna Fliver after appropriate  t r e a t n e n t  t o  meet 

a l l  appl icable  government regulat ions.  

1.502 Pot  e n t i  ally Cont amim t ed Organ€ c Ll quids 

All p o t e n t i a l l y  contaminated oFganic solutions mill be 

assayed t o  detennine the  l e v e l  of r a a o a c t i v i t y  and 

e i t h e r  1) shipped as rad lozc t ive  nes te ,  o r  2)  neutral ized,  

d i lu ted ,  and dischersea  as per 1.5.11 de2endeat upon the  

l e v e l  of coritar,inaticn, and the cfie,?cal na tu re  ant? t o x i c i t y  

of t h e  corr.pounds involve&, 

.. 

.. 
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i 
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2.000 

2.100 

Bioassay Prograa 

Geeklg Biozsrag f o r  T r i t i u m  

A l l  personnel nomally assigned t o  zones posted as  

Xagenta dxe t o  tritium contamination ail1 be bicassayed 

for  t r i t l u y  on a weekly b a s i s  with the samples being 

treated aDd neasilred as s e t  for th  In the Health 

Physics Manual. 

2.200 2?on-?isekly Bioassay f o r  T r i t i u m  

A l l  persons not  routlnely working in the  a c t i v e  

w i l l  b e  bioessayed for  tritium as dictated by the nature 

and f requer?T of the i r  e q o s u r e  t o  t r l t i u n  as detemined 

area 

. .  

by t h e  Health PhTsiclst.  . 

Prior t o  v;ork with Pronethluu-l4?, 8 s u i t e b l s  f e c e s  

P x z e t h i r n  assay program =Ill be adopted. 
* .  



3.0.0 

3.1.2 

3.1.3 

! i 
4 . 

0 

V e n t i l a t i o n  A i r  Control 

Kork S t a t i o n s  - T r i t i u a  

V er.t i lat ion 

All work s t a t i o n s  x h c e  unconfined T r i t i u m  or 

t r i t i a t e d  phosphors or  ma te r i a l  a r e  handled will 

have p r o t e c t i v e  a i r  f low by means of h n e  hood 'or 

glove box type devices. 

0 

F i l t r a t i o n  

Exlacst air from each of t h e  c o r k - s t a t i o n s  m i l l  

I n i t i a l l y  be f i l t e r e d  bg a dust-s top type f i l t e r  

element. The a f r  frcn each such f i l t e r  xlll be 

sampled i n  t h e  i n i t i a l  i n s t a l l a f i o n  t o  de te rn ine  

t3e need ( i f  m y )  f o r  n o r e  extensiva f i l t r a t i o n  

at t h a t  po in t .  

Pressure D i f f e r e n t i a l  I n s i c a t i o n  

2ach glove box rill be  equipped wi th  flow meter, 

vacuum gauge, o r  sox8 o the r  such device t o  give 

visual i n d i c e t i o n  of t h e  reduced pressure i n s i d e  

tbe glove box. 



. 
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3. 2.0 PIork Sta t ion  - Promethium-a? 

3.201 Vent i la t ion  

A l l  work with P r o m e t h l u m - ~ 7  w i l l  be c a r r i e d  out i n  

glove bo xes. 

3.2. 2 F f 1 t ra ti on 

All P r o ~ e t h i m - 1 4 7  glove boxes w i l l  be equipped ~ t h  

One s t a g e  of i n l e t  f i l t r a t i o n  Sag efficient f o r  

0.3 micron p a r t i c l e s  and one s t e p  of exhaust f i l t r a t i o n  

95% efficient f o r  0.3 micmn par t i c l e s .  

3.2.3 P r e s s w e  D i f f e r e n t i a l  Ind ica t ion  

Sare a s  3.1.3 above 

3.2.4 No work with frozethitrzl-l4? will be perfezxed i n  arbas 

not cor!Jornir3 t o  3.2.1, 3.2.2 ar?d 3.2.3 aba*ee 

- .  
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3.3. p 
I 

Adjustment of Vent i la t ion  Systgn  

A i r  flow i n  t h e  building vent i la t ion  sgstm a t  

work s tat ions  

quarterly. 

will be measured, 

a l l  

a d j u t e 6  and balanced 

. 
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304.0 Emergency Exits 

Except in t h e  caze of an anergency, all crasZl doors 

will be opened only a f t e r  receiving approval of the 

Radiation Safety Officer,  with 'separate approval 

being nsces sary f o r  each such opening. 
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3.500 a a c u a t i o n  Alarm Systm 

305.1 Control of Alarm Systen 

A buildir,g evacuation alarm systen will be connscted 

t o  ernergsncy e a t  doors  by a switch t h a t  w i l l  sound 

t b e  a l a m  au foza t i ca l ly  Khen t h e  door is opened. 

7l A manual switch t o  sound t h e  slam 65.11 be l oca t ed  
,IC' 

a t  a l l  normal exi t s .  

3,502 erg e3 cy V en t i 16 t ion 

The above alann sys ten  will be connected t o  an 

mergsncy v e c t i l e t i o n  ccnt ro l ,  such t h a t  ac tua t ion  

of the alarc, *t.' i l l  cause ven t i l a t ion  exhaust from the 

Yellovi Zone t o  chzzge frm a r e c i r c u l a t i n g  systerJ t o  
. . i  

L 
'! 0 non-recircalat ing sys "ern. Under t h e  exergsncg adr 

flow, a l l  air  ill p s s  t h rcush  the  bui ld ing  once and 

exhaust v i a  the  effluefit stack.  
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4.0.0 

4.1.0 

. 

C o n t r o l  of Ship2ing and Receiving of Radioac+Yive 
ME t er i a 1 s . 
AII incoxin3  shipments oi radioactive material w i l l  

be m o n i t o r e d  'for contanination before, during and 

after unpackir!!. 



I 
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4.2.0 

i .  . . 

Shippir.g 

All ou tgohs  r t i i ioact ive materials .rill be 

monitored azd cnear checked before  s'nipping. 



. .  

5.0. @ Records 

Records of  all above Eentloned surveys, a ir  sanples,  

bioassays, nionitorinss,  e t c . ,  w i l l  be kept i n  accordance 

with t h e  applicable sec t ions  d.10 CFR and Ch, 4, Art, 

33 PDH 3ules and Regulations, 

.. 
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6.0.0 Health Physics Training Progran 

A l l  persome1 'xi11 attend a quarterly Health 

physics inccrxzt  ion-trainlng meet irg . 



JOB D3CRIPTIONS 

BARGAI?XNG UKIT 3 P L O Y S 3 S  

. 
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The purpase o f  this clsrs1f:cztIon '1s t o  perfom rout ine  oparattona 
t h a t  pat r ed iocc t iv s  gases i n t o  specially designed containsrs. 
is k p o r t c n t  t h a t  t he  incubcr . t  be copuble of perfo&ming rout ine 
opcrrtiocs as insti*.ucted and 
unusml an2 e.erS,ency s i t c a t i o n s  to prevent jwpardr t o  operating 
licenszs %hic'n could r c s u l t  frog the  escape of radioactive cases. 

It 
be eble t o  rsact  cs instructed t o  

Q u a l i r i c ~ t i o ~ s  for Xadioectlve Gas S g s t c ~ s  Operator 

Z u c a t i o n :  

This c l a s s i f  i c e t i o n  r?:?-ulres the lncmbent t o  have previous 
radioactive gas s g s t ~ s  opsrating experieyce or a nlnirnm of 
mont5s experler-ce uorkirz as a Eizalth Physics technician. 

six 

.. 
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. S ~ e c i f i c  D c t i e c  o r  Rt<€aac%ivc  G a s  S g s t w s  Op2ra to r  

1. 

2. 

3. 

4. 

5. 

Perform rou t ine  o2azation of ra5ioactlve gas systems equipmelit. 

. ?.love r z d i o a s t i v s  materials  8s d i r e c t e d  by auprvision to, 
t h r o u @  m d  fYo3 62s s j o t e z s  r:ork areasr 

Perfom rout i r -e  rscore keeping t ha t  is inc€der,tal t o  gas 
syst er o o p z m  t ions .  

Take comec t ive  ectlon end alert supervision bmedia te ly  
when &ng nzl func t ion  of gas systea eq?Ipeent is sus?ected 
or d e t e c t c e .  



n i h e  purnosc of ?;his clnssificcit'on 1s to p t r f o m  rout ine  duties  
as assicr.cd t;;. t h e  RaPiolczical Safety Officer o r  his desi.T.ate 
as part of t h e  p l a n t  radiation protect ion progrrm, 

This c l a s s i f i c a t i o n  re.?_uires e forzal  education to the college 
. so?honore l e v c l  in nathszct'cs and netural sciences. 

Spccif ic  CueLiticstiar,s: 
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1. 

2. 

3. 

b. 

5. 

6, 

7. 

8,  

9. 

10. 

pcrrom routine r r d i o & c t i v e  suGface canteminstion S U ~ V ~ ~ B .  

P e r f o m  routine r i r b o n e  radioactive cantmination surveys. 

Pcrfom rout1r.e direct  radiation surveys. 

P e r f o m  routine rzdiatioa prot ee t ion  p r o p =  rocord keeping 
includirig r o u t i m  C E k U l R t i O n S  requfred to  develop t h e  records. 

A s s i a t  5% Radiolozical Safety Officcr or his d e s i - a t e  in 
coriikctin; radiation protection t r s h i n s  n e e t i q s  for plent 
p e r  EC r i e l  e 

P c r f o n  routine radiation s e p l c  counting as requlred t o  obtaln 
data fron s s z p l e s  obteined d u r i n ~  n u t i n e  radioactive surface 
and alrScrne contminstion S U T V ~ ~ S .  

Ziainthic nark &rcgcs in clzzn and safe condition. 

.. 

. 
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.. 



This Safe ty  Analysis  Eeport fo l lozs  an e a r l i e r *  report t h a t  descr ibed 

a radioisotope process ing  f a c i l i t y  as it was proposed in the i n i t i a l  

stages.  The present r e p c r t  describes the f a c i l i t y  as it w i l l  be 

constructed,  

The o r i g i n a l  proposal  provided a nez bui ld ing  with an a r e a  of 5,000 

square fee t .  

feet t o  a s su re  space  for a l l  rad io iso tope  processing performed a t  

the Blomsburg l oca t ion .  

Product manufacture aEd inc iden ta l  development work wiY.1 be performed 

i n  t h e  newly cons t ruc ted  building. Sol id  waste packaging and liquid 

effluent procsEzin,- ~.-lll be per fomed  in b u i l 6 i r g s  cup,-entlg in use 

for t hese  purposes. 

The final eesign provides an add i t iona l  1,000 square 

. 

Safe ty  Analgsi s Report f o r  Proposed Radioisotope Processing 
Facility, 0. L. Olson, Eealth Physicist. 

-. 
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P3RPOS3 OF FACILITY 

The pr inarg purpcse of this facility 1s to provide t h e  desired 

c o n t r o l  of radioisotopes so that  processirg a c t i v i t i e s  can be 

perfomed n i t 3 o u t  umier-anted radiation hazard t o  persons In the 

f a c i l i t y  or i n  the surrounding envirome&. 

, 
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i G ~ J ~ R R A L  DZSCRI~TIOI: OF FACILITY 
. 

i 
The Nuclear F a c i l i t y  cons i s t s  o f  three designated buildings: 

- 1  

A nex 6,000 square foo t  Suilding s p e c i f i c a l l y  designed for 

processing tritium and pronethium-l!+7. Current plans do not 

c a l l  f o r  prmethiun-1!+7 processirg beyond m a l l ,  product 

explorations. 

An e x i s t i n g  concrete block building for  packaging so l id ,  

p o t  ent i  ally contm h a t e d  waste. 

An e x i s t i n g  l i q u i d  effluent processing building Vihich i s  

operated under Pennsylvania Public Health Department 

x.yi. p e m i t  g16212. 

e n t i r e  facility is bCete6  et  $150 Old B e w i c k  Road, Bloozsbpg,  

. Building and equip3cnt of the YJclea=. F a c i l i t y  vi11 be 

control led  by the Xuclezr Division. 



Y 
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St ruc tu re  

The building s s l ec t ed  is a modular, c l e a r  span, s t e e l  bu i ld ing  s e t  on 

a concrete slab.  

covered wi th  standard one-half inch dry wal l  sheets.  

A l l  materzals  used in t h e  bui lding w i l l  be equal to o r  exceed s a f e t y  

spec i f i ca t ions  of s t a t e  and l o c a l  cons t ruc t ion  codes. 

Inner n a l l s  a r e  non-load bearing K i t h  s teel  s tuds  

A i r  Conditioning 

Air conditioning is designed i n  tvo sepa ra t e  units, one f o r  each of the 

two r a d i a t i o n  zones of t h e  building. 

poviered h e a t  p m , ~  s g s t m  ConZitions and r e c i r c u l a t e s  ths  a i r  In 8 

manner t h G t  is s tandmd for ;-.-e11 v e z t i l a t e d  work areas.  

denper ' sys tez  i s  proFi6eC t h a t  p e x A i t s  Lmedla te  chmge t o  a non- 

r e c i r c u l a t i n g  s j s t e = .  ::'€th t he  a i r  eL!zusting vie. the  e f f l u e n t  stack. 

During nome1  operetion, thz  slnall v o l u i s  o f  e n m u s t  f r o 3  the yellow 

zone i s  exhEust95 v i a  t h e  e f f luen t  stack. 

In the  yelloiv zone*, an e l e c t r i c  

An mergency 

A i r  conditioning of tha magentz zone rill be accomplished br an e l e c t r i c  

pov;eret! systm that  condi t ic rs  Incozlng a i r  and 

bui ld ing  without rec i rcu la t ion .  

passes it throu$ the 

The air wi11 be exhausted v i a  t h e  

e f f l u e n t  stack. 

c- Rc-diation zone de f in i t i ons  are  given In  Real th  Physics pmSram. 

.. 
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. V e n t i l a t i o n  
I 

A l l  v e n t i l a t i o n  exhaust po r t s  have flow c o n t r o l s  so the v e n t i l a t i o n  

can b e .  balanced batween areas  of t h e  bui lding,  between Individual .  

rooms, and betaeen r o m  exhaust por t s  and f m e  hoods and/or glove 

boxes i n  the  room, 

A p res su re  d i f f e r e n t i a l  w i l l  be ne in ta ined  such t h a t  the yellow 

pressure  is below ou t s ide  pressure,  and the magenta zone pressure  b rill 

tone 

be belov the gellor: zone. 

A l l  doors t o  t h e  o u t s i d e  w i l l  be "nomal lg  closed" t o  melntain the 

. bu i ld ing  a i r  balance and t o  reduce a i r  ConditiofiLng cost .  

In t ake  a i r  %Ill be f i l t e r s d  t o  reduce the d u s t  l oa5  as reguired f o r  

product qus l i ty .  Exhaust a:r v ; i l T  b 2  f i l t s r e d  " a t  the source",.no 

f i l t e r  be& is ? len2$5 for t3s Sui113ng exhaust p l t n . ~ ~ .  Space is 

provided for e f i l t s r  bank u2strsaa of the n s i n  e x h u s t  blo-.Ter 

should it beccze d e s i r a b l e  t o  i n s t a l l  one. 

Building Suri'ace Z o n t e r i n z t i o n  Control 

Cont ro l  of su r face  contac ina t ion  v i 1 1 1  be accon?lis3*d by providing #ark 

s t a t i o n  equipyent end r o r k  procgdures designee to a i n h i z e  t h e  

generat ion of s u r f e c e  contanfnation. 

P r o t e c t i v s  c lo th ing  0111 bs u t i l i z e 2  t o  r e s t r i c t  the movemsnt of 

r ad io l so toae  s u r f a c e  coEtaminatfon. 

a t r a z c e  to and e . d t  frG t k s  z q s n t a  zone .=;ill bs t?i?oush charge r o o m  

whera pyotec t ive  c l o t h i n g  char4e pracedures w i l l  be f o l l m e d  t o  prevent 

movment of s u r f a c e  contamination out  of the nrea. 
\ 
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Control of  Contemlnated Liquid S f f luen t  

Contazinated 8c/?16oils l i q u i d  l ins s  w i l l  d r a i n  t o  the e x i s t i n g  l i q u l d  

waste d i s p o e s l  processing f a c i l i t y  for appropr ia te  monitoring and 

pro  c es  s ing  . 
Contmins t ed  orsanic l i q u i d s  w i l l  be absorbed on an absorbent,  then 

packaged and disposed of as s o l i d  waste. 

A l l  p o t e n t i a l l y  contaminated l iquids  w i l l  be analyzed f o r  rad io iso topes  

p r i o r  t o  r e l e a s e  t o  the  environment t o  a s su re  t h a t  a l l  l i q u i d  ef f luent  

r e l e a s e s  conform t o  appl icable  regula t ions .  

Cont ro l  of Direct 3iadie.tlon Sazards 

BrehnsstreXurig r r e i a t i o a  f?otl tritiated foils o z i l l  bs t h e  only 

. s ign l f i cez t  sodrce o f  d i r s c t  r a d i a t i o n  I n  tbis f a c i l i t y .  Appropriate 

handling p r o c e d z x s  end, xhere re.;uirs-C, r e d i a t i o n  s h i e l 3 n g  ;d11 be 

provided. 

The r a d i a t i o n  hzzard f r m  brehinsstrahlung is n o t  a rcbjor problen. 

I n  aFiZ-Yl169, it is sha;.n tbat brehnsstrahlung from a t r i t i a t e d  

t i t a n l m  f c i l  is 1.8 nrad/’nr/Ci a t  10 CGI. These t a r g e t s  have a 

aominzl 4 curie.s of t r i t im uith a rarrge o f  2 t o  10 curies for 

s p e c i a l  oreers .  
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Airborne Radiozctive Zf'fluents - Routine 

The poin t  source equation used t o  descr ibe  tritium di spe r s ion  f i o n  

t he  s t ack  i s  found  i n  ?:eteo?olo:lcal Aspects -- of Air Pol lu t ion ,  a 

manual used f o r  course #$11 presented 'by the Cincinnat i  office of the 

Envirom. en t  a 1  Scien'c e Servi  c es Admini atrat  ion. 
P Y 2  

-aG3- e-sqs e Q 

As used here,  t he  s p b o l s  are defined as follows: 

concentrat ion o f  t r i t im a t  se lec ted  l o c a t i o n  - uCi/cc 

rate of tritiuq exisaior! - 
Eean vdnd s2eed - ?Il/sec. 

standard dev ia t ion  in t h e  crosscind d i r e c t i o n  G r  

t h e  p l w e  concer*tretion distribution - 
s tandzrd dsvistion in t h e  ver t icL1 of t h e  p l m e  

concentration distri'5utlon - :I. 
heisk t  s t a c k  o u t l e t  above gromd - 
crossy:ind distacce - 5:. 

Ci/sec. 

W, 

E. 

For t h i s  analysis ,  the  fi$ight of ? l w e  r i s e  above the stack i s  I-Tored. 

Thls ad61tior.al height  o f  pluye above grotlnd l e v e l  would 

e s p e c i a l l y  f o r  a z a l y s i s  involving inc idents  of short t i n e  duration. 

be s ig i f i can t ; , ,  
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To obtain values f o r r  I t  i s  necessary t o  s e l e c t  an 

atmospheric s t s b i l i t y  category from Table I and distance dovmwind 

t o  thg point of i n t e r e s t .  

Y 

Xith thsse  data, reference 1 s  made t o  

S w f a c e  X n d  
Speed(at 10~1)~ 

m/sec 

Figure 1 to dete-mine values f o r  c7-- and Y z: 

Insolat ion 

Strong Eoderate S l i g h t  

TASLE I 

Key to  S t a b i l i t y  Categories 

A 

A-B 

B 

: c  

A-5 

B 

B-C 

C-D 

I) 

B 

C 

D 

D 

D 

'Efipht 

Thin1 Overcast 

Low Cloud Clou 
. o r  > {/0 ' 4 318 

E F 

D 

D 

E 
D 

D D 
I - 

The neutral catesory, D, should b e  assumed f o r  
overcrst conditions Curlq  d s g  or night. 
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# J . 
P l m e  Centerline T r i t i u m  Concentrat ion 
vs Distance Dorinwind From Stack 
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DATA F3R FIGUF3 2 

I 

Pluve Center l ine T r i t i u m  Concentration 
vs Disterce Dofinwind from Stack 

- Di staTce Donnzind 

f e e t  - meters 

3 00 91.4 

400 121.9 

984 300.0 

u y  u s  uCl/cc T r i t i u n  

.. 
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- . DATA FOR' F I h 3  3 
e 

. 
; 

Distazce 

M 

70 
100 

150 

200 

3 00 

- 

400 

500 

. 600 

1000 

Fte  - 
23 0 

326 

492 

656 
964 
1312 

1640 
1968 
3280 

ff = 60 feet  = 

-- 
5.9 
8.1 

11,8 

15.5 
22,o 

29.5 

43.6 

3605 

70.0 . 

3.9 
4.7 
6,8 
8.9 
12.5 

16. o 
190 O 

220 0 

31.0 

- on Ground 

0 1211 1.7 x10-9 

e 5 2 &  2*1 x10-9 

.6292 1*? x10-3 

3629 2*6 x10-9 &. 
.I 

7079 1.4 x10-9 . 8401 7.0 x10-10 
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I DATA FSR FIG'LR3 & 

T r i t i c c ; ?  Conce?tr&tion vs Total Anma1 Release 

Annual Relezse  Ci 

300 

W s e c .  

9.5 x 10-6 

1.3 x 1G'S 

1.6 x 10-5 

1.9 x loo5 
2.2 x 10-5 

2.5 x 10-5 

3.2 x 10-5 

2.8 x 10-5 

In Plume Centerline 

uCi/cc a t  '7031 d o n n ~ n $  

6.57 x ICr8 

8.99 x loo8 

l o l l  x 10-7 

1.53 x 10-7 

1.97 x 10-7 

2.19 x 10-7 

1.31 X ioo7 

1.75 x 10-7 
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The equat ion i s  r b d e  up o f  thrae terns. 

9 The t e h  

t h e  p l w e  c e n t c l i n e .  3 s e l e c t i n g r  and for a distance 

downwind from t h e  stack, one obtains the concentration a t  that  point, 

gives  t he  corcentyat ion o f  t r i t im along rr&V qz 
Y 

- -  HS 
The term e 3G-f~ used t o  obta in  the  coacent ra t ion  of tritium 

on the ground d i r e c t l y  under the p l u m  center l ine ,  

To f i n d  the tritium concentrat ion on the  ground a t  sone point  t o  either 

s i d e  o f  t h e  p l c ! e  cen te r l ine ,  one m u l t i p l i e s  the first two terms 

, This term is  seldom used Ishen maximum concentrations _L3- 
by e.- a vya 

fl  
a r e  required, Following a high l e v e l  e f f l u e c t  re lease ,  ft woule be 

used t o  describe the  t o t a l  area e::pos ed t o  s p e c i f i e d  concentratlor%. 

F o r  this e r a l c a t i o n ,  a tieen XIE~ spead of 2 xeters/second m d  

atrrosptzsric s t a k d l i t 1  C ~ t ? ; o q  3 nere use2 l n  a l l  ca lcu la t ions .  These 

were selected after a review of = n u e l  3 t e a r o l o z i e e l  Data f o r  the 

Y;il l ims?cTt,  ?so m e a .  T I l l l i m s ? o r t  l i e s  i n  a v e l l e y  with sirciler 

t e r r a i n  end. d l r e c t i o n a l  0r j .ents t ic .n  es  t h e  Slcmsbwg aree. The 

Bloorr,s‘5urg c lar ; t  is 30 miles fraa t h e  cebt’nsr s t e t i o n  t h a t  co l lec ted  

t h e  <Eta. As can be see? i n  the attachsd Locel Climsto loz icr l  Dgte, 

t he  1957 mean annual wind speed vies 8.1 miles p e r  hour. 

avarege for a s l q l e  noct’n vas 6.8 niles psr how. 

The lowest 

The da ta  show 

t h a t  2 m/sec (4.47 miles  per how) is a v e r y  conservet ive e s t b a t e .  

The t o t21  t r i t iua re l eased  v i a  s tacks for  a l l  operat ions i n  1968 RQS 

366 cur i e s ,  For thls evaluation is asswed unless  othemlise 

s t g t c ? .  ZfyxlXcar?t  r e d z c t i c n  i n  tritltz l csszs  ’=:eye as5 i tved  t 5 r o u . 5  

the net fezility. 
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Atmosphsric s t a b i l i t y  Cetegory D is appropr ia te  for long term 

averzges,  

chosen according t o  t h e  aeath;ar for the per iod  of t ime involved, 

For s h o r t  t e r n  analysis ,  t h e  cstegory would have t b  be 

- Figure 4 shocs t h a t  t h e  t r i t im concentration crossing the  nea res t  

p l a n t  bounderp would have t o  exceed t h e  pred ic ted  370 Ci/yr. by a 

f a c t o r  of 2.5 t o  r each  t h e  l i s i t i n g  2 x 10.7 uCi/cc. 

t o  the equation fox, ground l e v e l  co?centratlons,  it can be seen 

tha t  concentrat ion on t h e  ;round i s  proport ionel  t o  the emission 

Referr.in3 back 

r a t e  Q. If' Q were 2.5 times t h e  pred ic ted  370 Ci/yr. or 920 C i / y r . ,  

t h e  zaxLmu?n ground l e v e l  conceatratlon otould b e  2.5 x 2.4 x 10-9 

of. 6 x 10.9 which is belox the l/3e0f 2 x 10.7 uCi/cc s2ec i f i ed  by 

10  CF3 20,106(e): ' The l h 5 t i n g  concentration is, therefor=,  

. 
7 

7 

p1Gr.t boundsry l i n e ,  
7 

3exircuy p o  d l e v e l  c c c c e n t r c t i c n  en2 i t s  l o c a t i o n  a m  shozr. on 
/ '  

d i r e c t i o n  which wou12, of c o w s s ,  reduce t h e  total exposure at any 

s p e c i f i e d  locat ion.  

Concentzations i n  t h e  p hne c e n t e r l i c e  out to 1000 met5rs f roE the steck P" 
/ a r e  skmn on Xgure 2. 

by 10 CFR 20.106(e), i t  czn be seen on F i g w e  2 t ha t  t h e  p l m e  c e c t e r l k e  

would be d o ~  t o  t h a t  l e v e l  within 1 0  reeters af ter  crosslrg the nearest 

plarrt boundzry. 

si t h i n  p l m t  boundzri es. 

Considering the 1/3 of 2 x 10-7 l e v e l  ind ica ted  
7 

/ 

In other direct ions,  t h i s  l e v e l  would. be reached 

.. 



b 12 
c . 

e 

c 

X A  XII.!?J-? C RED1 EL5 AC C I DE?? T 

Def in i t i on  -.a of  - z2x izm credib lc  acc ieent  

For th i s  r q o r t  Eafinu;r. Crzdible  Accident is definec! as t h e  event 

which could r e l e a s e  t h e  g r e a t e s t  mount  of tritium t o  u n r e s t r i c t e d  

a reas  In 2!+ consecutive hows. 

God" a r e  not included i n  the  evaluat ions t o  determine t h e  m a d m u m  

c r e d i b l e  accident. 

in t h e  determinat ion of rnaxinum c r e d i b l e  accident .  

For purposes of this r e p o r t ,  "Acts of ' 

F i r e  o r i g i n a t h g  within t h e  bui ld ing  is included 

. -  

Descript ion of maxbum c r e d i b l e  accident  

The msxkm c red ib le  r cc iden t  i n  this  f a c i l i t y  zould be t h e  

r e l e a s e  of t h e  t o t a l  tritim from a tube xEzi fo l6  o f  t%?t gas f i l l i n g  

equiprent ,  

Rhich r:ould bs carried by t h s ' v e n t i l a t i o n  exkcust s y s t e .  out t b o u g h  

Such rn acc ident  could r e l e=se  400 cuz.iss of  tritiuq- 

the ex'noust stack. 

In t h e  prsvious Safety Analysis Report, a r e l e a s e  C? t h e  t o t a l  

work ing  volume of tritiux cas defined as t h e  

A 

u n r e a l i s t i c  i n  that seve ra l  co inc iden ta l  events uoule have t o  occur 

simultaneously t o  b r i n g  tksis about. Consequectly, the r e l e a s e  d 

400 C i  of tritYim from the  tube  f i l l i n g  manifold of the tritium gas 

filling eGuipment I s  no;: considersd t h e  naxinun credible accident.  

n a x b m  c r & i b l e  accident.  

revie:; of t h e  s i t u e t i o n  leeds t o  t h e  conclusion t h a t  this wes 

- 



. . 

For this t o  occcr 7:ould r e q u i r e  a break of tube being f i l l e d  or 

the manifold i t s e l f '  t o  bring coincidentel  with the operator's 

absence f r o m  th; eqaipzent. Operator absence during tube filling 

w i l l  be a d i sc ig l ixary  offeme. 

Evaluation of ~ a x i z m  cradlble  eccident - 
Evaluation of  the r e l e a s e  of 400 C i  can be made as fol lows:  

The r e l e a s e  :;auld be a continuous source r e l e a s e  of 

short duration because the a c t i v i t y  m f l d  a l l  be 

releasee v i a  the  ex'slaust stack. 

The r e l e z s c  t i y e  would be 10 Einutes r:hich is t h e  a i r  

c h ~ n g e  r z t e  in the gas f i l l i n ?  rom. In c'Slict.1 tXs  acciiisnt 

would OCC*C. 

400 C i / l O  zinutss aould bs 

4.6 x 10-3 Ci/sec. avertized ov tr  24 h o w s .  

Referring to F i m r s  3, it can b e  seen t-5 uqdsr average 

conditions the  24 h o w  average t h e  sniss ion r a t e  for the 

.57 Ci/sec. f o r  10 minutes or 

accident divided by the  emission rate  for Figure 3 t b e s  



. 
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the m a x b u i  groand l e v e l  concentration shom on 

. Figure 3. 

5 )  The Mghest p o u n d  level concentration would occur w.ith 

non-lnverzion low z i n d  speed condit ions,  

wind speed to I meter per second f o r  the case indicated 

i n  Item 4 above, thgse Conditions are m e t .  

effect of reducing the H n d  speed is t o  double the 

ground level concentration so the 9.2 x 10-7 uCi/cc becomes 

1.8 x loo6 uCl/cc for the  IzaxirnQ credible ground l e v e l  

24 hour a v = ~ z g e .  

By changlng the 

The net 
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Descript ion cf e*Limsnt 

This s ~ s t m  conszsfs  b a s i c a l l y  of an u l t r a  high vacum. sgstec t o  

renove t h e  a i r  from the  tubes  t o  be f i l l ed .  A tritium supply sec t ion  

w i t h  a u r a n i m  t r i t i d e  container, as t he  source  of  tritium f o r  f i l l i n g  

t h e  tubes and a hl5h s e n s i t i v i t y  bellows type  pressure  sauge. 

back" s e c t i o n  ah ich  u t i l i z e s  a uranfua conkair,er t o  r e m v e  t h e  tritium 

from t h e  s y e t m  and frcm t h e  unused po r t ion  of t h e  tubes  t h a t  have been 

A "pull-  

f i l l e d .  There a r e  cross-over l i n e s  comec t ing  t h e  pull-back sec t ion  

and t h e  f i l l  s 6 c t l o ~ .  The tritiuzl is reclaimed by h a t i n g  t h e  -#ani*? 

pcll-Sack conta iner  anb aCsor35r.s t h  zelezsed trltiuzr. on t h e  u?a~.,ium 

t r i t l d e  s q p l s  coztainer .  

c o n s i s t s  sf t h r e e  noCulcs desizzec! t~ operz te  under e s i cg le  exhats t  

for all tkzee no6ules.  Sach x c t ~ l e  f i l l s  and s e s l s  a ,rrcup cf forty 

tubes c: a R e d f o l d  per c'jcfe. Sa& r?osiule is exsectet! t c  cycls three 

f o r  a t o t r l  o f  t!-!,-ee f i l l e d  tu5as. 

Tka sorpti.on pmp abscrbs  arid holes a l l  pmped. gases with the 

exception of he1i.m xh i l e  it is 

gases, as they a r e  rezioved &ring  the react-ivation of t h e  sorpt ion p?m~p, 

a t  l i q u i d  n i t rogen  tcz12erature. The 

.. 
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are S C r ~ b b 9 d  t o  renove any 

exhaust hood, 

gases, 

tritium present ,  befcire r e l e a s e  t o  t h e  

The i c n  pmp c o l l e c t s  and pen;aner?tly holds a l l  pmped 

A ' s i n z l e  o p e x t o r t s  a t t e n e a x e  i s  requirgd a t  each module d u b !  

loading, s t a r t  o f  t h e  a a t m a t i c  pmnaine seqgence, t h e  dura t ion  of the 

f i l l  cycle,  t h e  s t a r t  of t h e  seeling operations,  and the s t a r t  of the 

pull-back an6 p m p  sequence, 

event of a leak du-ring the tritium f i l l  cycle  o r  t h e  sea l ing  opera t ion  

on any module, a l l  valves ape autorxaticsally closed except the valve t o  

the pull-bhck sec t ions  which 

uranium containsr.  

a c t i v a t e d  by t h s  opeyato? a: a s r  t h e  that  it is necesszrg. 

s ~ s t e a  i s  ilesi,r,ec! sc that a l l  valves may be c e r x l l g  operatec! OF by- 

passet! when cecesszry, . 

The system is designed so that  in the 

opens and r e t r a c t s  t h e  tritlm i n t o  the 

This emergency pull-back procedure c,ay be zanual ly  

The 

The s a a l i n g  of t h e  glzss tubes is acccsglished by TocuseC hfrared 

radia%ior,. 

emit ted by t he  lm?s, 

The tu3es a r e  z m e a l e d  by t h e  ur,foccst6 rrdirtior! t 5 a t  is 

- 

t h e  operatcr to a-q r e l e r s e  o f  tritim, a l s o  a t  a pre-set  l e v e l  i n i t i a t e s :  

the ercergency pull-back sequeme as previously describs2. 

is designed t o  te fail sere. I n  ever-t of a powsr f a i l w e  or a 

conpresseC a i r  . f a i l u r e ,  a l l  t h e  a u t o a a t i c  valves will close,  ?.:amel 

bypass valves cez then be o?ensd t c  retcm t h e  triti:a t o  +,be urszim 

c o n t a i m r ,  i f  nscessa:~. 

A tritiw a i r  noni tor  i n s t a l l e d  i n  the hood. exhaust s y s t e ~  a l e r t s  

The systeu  
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. 
T h i s  s y s t e n  has been d e s i g e d  to encon2ass hi& qualitg 

. rnater1d.s of cazs t ruc t lon ,  Gost nodem t e z k i q u e s  of assarbly, azd 

s a f e  and ezsy o?erat.ion and mintenance. 



Accider . tEl  r e l e a s 5  o f  t r i t im fma nea fill sgstm 

Theye ere four possibls points  of acc identa l  r e l ease  of t r i t i u m  frclx, 

t h e  nez f i l l  systeE. These are listed i n  the order o f  p robab i l i t y  OF 
occwrence, t h e  f irst  being t h e  most frequent. 

1) A leak a t  the  glass t o  n e t a l  seal .  

opera t ins  t h e  ex is t ing  sys t en  shows t h a t  this woulti never 

Our experience in 3 years 

exceed 10 mZi per  hour and that the duration a t  this l e v e l  

w o u l d  never be longer than 5 mlnutes. 

2) Ca;r.pleSe rus tu re  of a tcbe while of: the manifold. 

be af? e s t i m g t z d  400 C l  of tritim i n  this s e c t i o n  a t  l e s s  t 3 n .  
There rill 

a t m s p t s r i c  presszre.  

is such t 5 a t  t 'ne o p e ~ e b ?  rzst be preseRt c h i l e  the  tritium 

i s  i n  t k i s  sectior, .  It cer-iot b e  visu.alized k m  it ?70Uld be 

The opsrztiE:,g scksdule of  thLs sjrsten! 

- - 
possiSle t o  l o s e  i n  excess of 50 Ci ~ 5 t h  t h e  e;ne:sencg 

prcsce6uze t h a t  :;ill be s e t  up. 

Leaks i n  the G E L S  hw.Clfng sectZon c f  t h e  system, 

r a t e  ~ o u l d  neve? exceed 5 nZi p s r  hoar with a E;axhc,rj 

dura t ion  of 10 ~ l i r u t e s .  

Operator error.  

s g s t e n  fail sare auto:ation, 

a3tcaa:ion of t he  s y s t m  f a i l & ,  t h e  tr i t im v;oulb either be 

conts ixee  In t h e  lo,? p z p  or traF,sd in the  ssration pmp. 

A spec3z.L 5xe:gszc;. zrcce22.s 7,511 be  set 2.1, to str:? +>As 

3)  The releass 

4.) This is v e v  ull l ikely t o  O C C ~ F ,  due t o  the 

If an operator o r  the 
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Table 11 If ell scrubSir,,- o f ' e f f l u e n t  t r l t iu- at t h e  glovebox failed. 

I n  a nec &sign, t h e  C a p c i t y  of t h e  glovebox effluer, t  scrubbins s y s t m  

mould bs redesigned. t o  a czpzclty t o  cap tu re  triti1.m leaks  at t he  glove- 

As vas  explained under Desc-iDtion _. of Zquipnent, tritium which is' 

flushed frorn t h e  equl?zient as an i nev i t ab le  consequence of processiG 

is captured by e mcleculzr s ieve-coppr oxide s g s t a .  

New equi?nent would be designed t o  provide "tritium capture" 

capac l tz  to redcce t h e  r e l e a s e  hazard as much as reasonable c o s t  will 

el lo V?O 
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DescriDfion cf s;!~i-r:tnt 

The deta2ls  of this eqGiexcnf have not  been developed. It w n i l l  

be a szi~l l  gas ? i l l i n &  u n i t  designed .for developnent wozk and short 

prochction runs of spec ia l  itens, 

Perfomazce s r w i f i c a t i o n s  rill r e q u i r e  t h a t  the maximun crediblo 

accider?tal  relesse n s t  c a m e  u r r e s t r i c t e d  ax!a concentrat ions in 

excess of  500 X urrestricted ar38 1kit ami that t h e  m o s t  probable 

opera t ing  accii iezt  r e l e a s e  not cause concentrat ions In  excess of 

u n r e s t r i c t e i  area l i ~ i t s .  

'. 
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Deszristion of ec?_uicr;!eFt 

The e f f l ce3 t  Stack 7 : l l l  be nonitored by a t r a i n  o f  monitors that 

includes a p a r t i c ~ l z t e  f i l t e r ,  an i on iza t ion  ckranber, and a mater 

k p i n g e r .  The parb icu la t e  f i l t e r  w l l l  be counted d a i l y  in a 

propor t ima1  counter; t 'ne xa te r  irspinger s a ~ p l e  w i l l  be counted d a l l y  

in a l i q u l 2  scintillation counter; the i o n i z a t i o n  chavber output w l l l  

be reco-de6 contiriuoasly on a cfiart record3r. 

The ion iza t ion  chayber w i l l  be a 14.8 l i t e ?  Applied Eealth Physics 

mit fee8inS tfie s i g ~ l  t o  a Cary & C l  v i b r a t i n g  reed electrorneter  

which aztivat5.s a reccrdirrg pen OR a Eone.J;:ell C ~ ? E F ~  F ~ C D ~ & F .  

a s tack  flov a t  a l o c s t l o n  i n  t h e  s t a c k  t o  pro&c"e Q r e s r e s e n t a t i v e  

sr?:,ple of s tzck  sff l -~er i t .  

An instantazeous &lam sgsten ad jus t ab le  t o  pre2eternined l e v e l s  

w i l l  be at tached to t h e  z m i t o r i a g  s y s t a .  

. .. 
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Experiezce &s shorn tha t  t b e  ratio of tritium a c t i v i t g  as 

p a r t i c z l z t e ,  v a t e r  solu'sie, a R 2  

therefore ,  t o  ir,teg=.ste t>itiu.m 

cbacber ane c a l c u l a t e  the  t s t a l  

gas i s  f a i r l j  constant .  It is pcsslble, 

e r f luen t  record2d Sy t h e  ion iza t ion  

t ?itl u?I: ef f luent  frox a l l  three types 
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OPZtATING PROCZDURES 

.. 



i 

I 

. . 



1.0 

1.1 

4 

0 
0 

P r e l i m i c a q  to be perfcmed 

daily operz t i cns ,  

AZ9.quat e aloves  aust  be Viom 

p r i o r  

a t  all 

1 

t o  

0 ‘i. 

stert of 

times. 

.. 
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1*3 Check main T r i t i u .  scrubber. 

10301 Furnace n u s t  be on and CuC tube at operating tenpera ture ,  

prior t o  s ta r t  of vac!xm rbnipula t ions ,  

103.2 Desiczsting colm.n.ns must skr.7 blue (anhydrous) bar,ds, 

1.303 Check t h a t  a11 l i n e s  an& connectors a r e  i n  place. 



c 
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. . i  c., 

1.4 
L4.1 

Check uranim po t  tritium scrubber, 

If t r i t h .  1s to b e  nsnipulated that day, heat up furmce 

rou:d h . 3  tubs t o  o22ra t ing  temperature, 

D ~ s i c s e t i n ~  cclc.-ns must shorn blue (anhydrous) bands, 10k.2 

A i r  p-c._o cust be oper s t ing  t o  p u l l  a ir  over uran1.s pots  

then through rezc5or) a.zd 6rgers. 



2.0 

2.1 

* 

I n i t i a l  vacuu?~ nanipulet ions.  

Refer t o  l c z  book to d e t e m i n e  status o f  systen,  check 

and note pos i t i on  o f  a l l  valves. 

. 



0 

2.2 T u x  cn all vacuunl gauges and record a l l  readings 

obtEl m b l e ,  including manonet er. 

c 



.! 2.3 

a 

Chtck that a l l  p ' z p s  

water is floving. 

. 

a r e  operathg 

- .  

and that cool ing 

i 

c 
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. 2,4 P r o p e s s f v e l y  open valves and pmp t'ne various portions 

of the syatzn net suspected of containing gaseous tritium, 

Kote speed of abovc operation and vacuum attained. If any 2,4,1 
sect ion seezs zbnomally slow, d e t e n l n e  and rem8Cy CBUSe 

before proceeding. 

b 

. 
0 
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f 
2.5 ; A3y gas that could contain tritfum values should be 

exposed to pyropho2ic uranium and a l l  reactive material 

rmcved.prior t o  punping. 



2.6 By checking t h e  current and recorded ppessures, one can 

rapidly  deternine if the sgstm is clean and leak free. 

It must be clean and leak-free before any impregnation 

cen be startsd, 

- .  

. 
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- 3.0 ' Leasing for Zzp-egnatlon. 

3.1 Bring materiels and targets se lected  

from 

3.1.1 Turn 

the i n a c t i v e  area. 

on a?gcr, a t  cy  1 € n de r valve. 

for impregnation 

-. 

, 



i . 0 
3.2 Arrazge t h e  h?reg-nator road so it w i l l  f i t  

impregzatc? sslected.  . 

3-2.1 Zhenever possible ,  t i t an ium coated feces should 

contact  oT?e another. 

3.2.2 The inp rep -e to r  load must incorpora te  a vithdraval 

wire vhenevcr possible.  

3.2.3 Arrangsser\-t and handling must be such as t o  minimize 

t h e  possibility of c o n t m l n a t i n g  t h e  load nitb 

grease etc .  

. 



3.3 

3.3.1 

T r a r s f e r  t h e  in;presator load  into the impregnator 

To minlmize possiSility o f  contanination, the  load 

should be enclossd in a disposable cover and r e s t  cn a 

clear, disposable  natsrlal. 

. 
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I 
3.4 i I s o l a t e  the i n p r e p a t o r  se lec ted ,  together with the 

rninin-an nanifo ld  reqcired,  then backf i l l  with argon 
! 

atmo spher 8. 

. 

.. 
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3.5 i Open l r iF rep . a t c r ,  load, then c lose  ar,d s e a l  as rapidly 
I 

as possibleo 

3.5.1 Ch2ck that irnpregEator is cozplete ly  empty before 

inser t inp,  ne:;- loado 

Grease on a l l  q u - t z  faces exposed should be smoothed 

and re?lehisheB as re?uired. 

"0" r ings  and t h e i r  grooves should be cleaned and greased 

3.5.2 

3.5.3 

l i g h t l y  

LoaC s3oul2 

;:h'lle the impregnato~ i s  open. 

3.5.4 b e  posit ioned as neal.17 as possible in the 

center of  t h e  h5ated m e a  o f  the iupregnator. 

3.5.5 When c l o s i n g  the impregnator, the sea l ing  faces  sbould 

be posit ioned for bes t  sealir?g, then the s e a l  tightened 

hand tight and visually ckecked, 



. 3.6 Only when s a t i s f i e d  a i t h  visual  s ea l ,  can t h e  final 

s e a l  be made. 

Khsn sealing pr.ess*se 1s applied by nuts ,  these should 3.6.1 

3.6.2 

be  tightened only a min inm Amber of turns per cycle, 

using a sequence involving diametrical ly  opposite units .  

Final sealing pressIre should be comparable t o  that 

obtainee on 5/16" nuts using a 4" long wrench. 

. 
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3.7 f-mp t h e  k p r c p - a t o r  ar\,d manifold slcxlg to avoid  

- ovtr lozding tha tritim scrubber. 

3 .701  Nhen m o s t  sir rmoved fron impregnator, check that  sea l  

i s  s t i l l  a t  niarAnuc tension. 

If pc!!?ing appears slow, the most  obvious suspect i s  the 

inpregzatcr seal, -Check this by i so la t i ra  the  impregnator 

and a pressure gauge m d  observing buildup o f  pressure. 



3.8 

3.8.1 

. 

Pihen s y s t m  

imp re Enr t  c r 

befcre.  

is l e e k  t i g h t ,  i s o l a t e  n a x l f o l d  and 

ag;zin, b a c k f i l l  with argon and pump 

A secor.6 b a c k f i l l  ar.d p m ?  s houle renove a l l  traces 

of oxygen. 

.. 



4.0 

4.1 

4.1.1 

1npreg.r.zti on 

With h ~ r e p e t o r  ar\.d Eanifold leak t i g h t  and flushed 

rdth argon, check t h a t  t h e  appropriate  i m p r e g s t o r  

line va lves  are open fron the tritium sorklng pot 

m anox e t sr ar ea. 

Make s u r e ' t h a t  a l l  valves  are c losed  t o  any 

imprewators  not ln use. 

. 

. -  . .  



4.2 

I 

. 

Puwp trltitllll 5m51iFz areas, including manometers, 

e q a m i o r ,  v o l m e z  transfer cyl inders,  etc. 

Pw.p a l l  u r a n i n  pots a t  roc= ten;perature to reclove 

ar,y he l im,  daughter erolv 

Isolate all urazium pots,  expension volumes, etc.  not 

needed fot, curreR3 q e r a t i o n  enpty ane reedy for  

exergency us e. 

I s o l a t e  tritium menometer area behind double valves.  



I i . 
I 

e 

j? 

k.3 ! Ki th  sSste=; F E p i c g  in a setisfactory ranze, start 

h e a t i r s  tha i n p z e ' p z t o r  s loaly  to drive off vapors 

403.1 Check tha t  them.ocouple in lnpregnator area 1s 

conr.ecte8 t o  pyroxster. 



4.4 
4.4.1 

Prepaps to genorat e tri t lum. 

Open va lve  f r o m  uranim/tpitium storage pot t o  

i s o l a t e d  manometer ar9ae 

Check that valves above other uranium pots  are c l o s e d  

and pl;?.ping Erstan i s  i s o l a t e d  from nanometer area behind 

double valveso  

4.4.2 . 

4.4.3 Check that a ir  i s  flexing over the loaded uranium p o t  and 

tr?rocgh the scrubber line, 

Plug in ths heater on the uranium/tritium "storage" pot, 4.4.4 

. 

.. 
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4.5 
4,501. 

GeneFation o f  tritim from "stcrage" pot. 

:%en p r e s s a s  s t a r t s  t o  bu i ld  up i n  t h e  i s o l a t e d  

manozater  a x e ,  p r e p r e  t o  pull plug  on h e a t e r  when 

p r e s s w e  reaches &Sotit half of des i r ed  f i n a l  pressure. 

Thermal l a g  w i l l  cause continued generat ion o f  tritlm. 4,502 
4.5.3 ;men p r e s s w e  s t o p s  rising, c lose  va lve  t o  wanitup pot, 

t hen  a d j u s t  p re s su re  t o  tha t  desired by absorpt ion o r  

generatior.  o f  t r i t i u n .  

If e working uraniun p o t  i s  b e i r a  u t i l i z e d  as  a separate  

unit, absorb t h e  g2s generated i n  4.5.3 onto t h e  m p t y  

working pot, i s o l a t e  from t h e  manometer area and 

4.5.4 

gene ra t e  this h 0 v ; n  quafitity of gas by heat ing  t h e  

"workifi~" pot. 

By measuring t h e  pressure  of the tritiun; and knowing the 

system volumes involved, It i s  very sin?ple t o  ca l cu la t e  

t h e  q J a n t i t y  of tritium out as gas, . 

. 
4.S.S 

._ 

.. . .  
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Trltlun trarsf ST. 

Dwifis t h i s  tritium generation i n t e r v a l ,  t h e  impregnator 

has been s lox ly  baking and pwping 

consideraklg below the  "opening" teinperattlre of  titanlm. 

. 

a t  8 t e z p e r a t w e  

Record  vezcua, tmpera ture ,  current ,  etc. and when 

impregnator is i n  the curren t ly  accepted c losu re  range, 

isolate i t  befiir.d double valves. 

Make su re  gauge I s  s e t  t o  i n d l c a t e  pressure bui ldup in the 

vo1m.e 'between the  tort valves i s o l a t i n g  t h e  b p r e p a t o r  

from t h e  pmr,ping system, 

A d m i t  the gaseous tritiurn genera5ed e a r l i e r  i n t o  the 

i so l a t ed  impre,mator. 

Pressure i n  t h e  manomete? area should drop propor t iona te  

t o  the d i f fe rence  i n  vo lmes  irvolved. 

There should be no ind ica t i cn  o f  

tritiun leakaee into the volume between the t w o  va lves  

pressrtre buildup due t o  

$so la t ing  t h e  irrpregnator. 

If t h e r e  is lezkege, discont inue heating t h e  impregnator 

and 

pot, 

processing is attempted, 

t ake  the gaseous tritium back onto a cold  uranium 

This leak must be el iminated before any further 

, 



I '  
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I rqreznat lon p=.opoYr. 

Once srtfsried. t h a t  t h e  imprednator is sea l ed  s a t i s f a c t o r i l y ,  

f u r t h e r  t r i t im can ba 

till the t o t a l  quzntity o f  t r i t im  requi red  f o r  the  

generated from t h e  uranium pot 

run is out a s  gas in the  impregnator and manoxeter areas ,  

Increaze .power t o  the  impregnator heater such tha t  the 

i r q r e r - a t c ?  load can be expected t o  reach the "opening" 

temperature ir! about & minutes. 

Recc\rd rezCir.ss or! e l l  gauges an% meters and ma2olr.eters 

a t  f i v e  ~ i n u t s  o r  s h c r t s r  i n t e m a l s .  

Since t h e  irnprtgnator and associated nanometer can act  as 

as gas thermometer, t h e  pressure  m i l l  r i s e  715th the 

texperatcre .  The ? a t e  o f  r i s e  tends t o  be quite ra?id 

i n i t i a l l y ,  then decrebs5s es t h e  ''oper.ing" tezserature 

i s  approached. 

Whe3 the  "openin$' t a p e r a t t i r e  I s  reach&, t h e  pressure 

rill s t a r t  t o  &cp, &?d w i l l  continue t o  do so till a11 

t h e  t i t an fun  g r e s e n t  reaches ec,uilibrlum w i t h  tritium 

a t  t h e  tezpera ture  h v o l v e d ,  

The power to  the impregnator heater  should be reduced 

as soon as "opening" t aape ra tu re  is a t t a i n e d  so as t o  

hold t h e  Impregnator tenpera ture  within * - 3; oc o r  

"opening" temperature, 

Pressure F i l l  t y p i c a l l y  drop s tead i ly  for  about ten  

minutes, then l eve l  off and start  a slow rise. 

I 



4.?.8 

4.7.10 

Tmpera ture  is h e l d  38 OC of  "opening" tenperature 

for a stan&r9 riir5zm t ine ,  the time being incrsased 

i f  there i s  an7 sign of continued pickup. 

"hen sat? d i e d  t h z t  the lcad has attained eqJi1ibriu.a 

with the t z i t i m ,  the power t o  the impregnator heater 

i s  cut o f f  and the impresator permitted t o  cool to 

room temperatureo 

Record pFessure, teEperature ets, a t  end of heatlng. 

.. 
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5.0 T r i  t iiz.n re-ove;?y after impagnatl on. 

5.1 When tmpepa ta re  i n  i m p r e s a t o r  i s  near room temperature, 

mar?orr.eter ree5i.g should be recorded, then any unrsacted 

tritiun s3ould  b e  absorbsd o ~ t o  a cold  empty uzanlum p o t ,  

.. 
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. 5.2 

e 

Undar or6inary cI?cw.stances, mos t  of the  tritium w t l l  

absorb quite  ra? i6 ly ,  but we ustlally find a buildup of 

" iner t s"  i n  t h e  u r a r ? i u ?  pot and the  EanoEeter are8 close' 

to it, These inerts v r i l l  slow pullback drastically. 

5.2*1 To speed pul l trck,  the s inp les t  s a f e  technique is to 

i s o l a t e  t h e  m i n i m u r n  volume o f  uraniun pot and manornster, 

wait till there  i s  no further sign of p i c h p ,  than 

expand these Inerts  Into an evacuated ckmber l ike  the 

expansior! voluys or transf  sr cylindsr. 

5.2.2 On i so la t ing  the ura2ium p o t  ar?d rianometer area, the 

pressure will b e  found to have decreased markedly, and 

the uraniun pot ?:'ill resume absor3ing tritim. 



5.3 

j 
; 

I 
. 

I '  

I 
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. Ey reaezti .n.5 tfis above, it is usilelly possible  to 

rsd-lce t 5 e  prsszcre of gas in the Rho16 system to the 

point r%re fhe c_.lenti ty of gas (aostly i n e r t s )  i n  the 

! 

I 

nar,ocieter and w s n l r n  po t  amas fs 'be laz:  that whish m u l d  

be puxped scire17 sven if pure tritiun. 

5.3.1 . At; t'his point,  311s v o l m e  can be pumgecl and f u r t h e r  cycling 

w i l l  renove all tritizm. 

1 
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1 . . . 

When a l l  t?itin has b e e n  recovered from t3e gas in the 

F.mpF-s,tnator, the i n? regna to r  can be i s o l a t e d  f r o m  the 

m a n o z e t s r  6 ~ 2 2  and pxT?5d.. 



_. 

5.5 The i q z g n a t o ?  can th2n be i s o l a t e d  and back-filled 

- xith aTgm, p r e p x t o r y  t o  opening, following p7ocedures 

as  in 3.h ar,d 3.5 
. JYithdTay! load onto a cleaa disposable  mater ia l ,  cover, 

then c lose  ami gizq Lipregnator as i n  3.5, 3.6 and 3.7. 
5.5.1 

.. 



5.6 

5.6.1 

l . 
I 

i 
By ho-ating t h e  apgyopriate urenlum pots ,  

can be t r a n s f e r s d  to one  storage p o t .  

, Hake s w e  a i r  strtan t o  tritium 

over proper uraqium p t s e  

scrubber 

all tritim 

directed 

- .  
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5.7 i 

5.7.1 

\ . . . 

Kith a l l  t r i t l - A ?  03 one storage pot,  an8 the  manoaete=l 

r ead ing  p ? o , s s - x ~ s  on an i s o l a t e d  s e c t l o n  of k n o m  

volu-!!e, it i s  s i ~ p l e  to gsnerate knovlln m o u n t s  of 

tritiln and aksc,-S thezl or,to an ezpty urar,ium pot. 

!'hen InveRtory is comalete, tritim used car? be 

dete ,v . Ind  by e i f f e r s n c e  from previous inventory. 

5 



Vhen i r , rentory i s  com?lete, the "inartsR expanded e a r l i e r  

into the e x p z s i o n  volurne, transfer pot, e t c .  can be 

expclsea t o  t h s  "stripped" uranium p o t  f o r  

seexs desira3'le, with p a r t i o m  puqped off whenever 

as long as 

dccied safeo 

A t  the cosple5ion of a'bsorbtior! of the  residilal tritl-am 

values fro'E: t h e  iner t s ,  the uranium pot and manometer area 

can be pmpe& 

On i so la t ing  the manornetsr area and heating the uranium 

pot involved, any adsorbed tritium o i i l l  be tvolved. 

gas can be 

T U .  

a6ded to the recorded inventoxy. 

.. - 

.. Y 
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5.9 A t  any convsnfsRt t h 5 ,  the  mpty impregnatcrr that  

has been p m p e d  a s  psr 5.5, can be given a bakeout t o  

rmove  m y  adsDrbed mt9rial .  

5.9.1 Pose=. t o  t h e  ix:,rzgnstor hea te r  should b e  comparable 

to that  use3 during i m p r e p a t i o n  bu t  heetfng should be 

continued till a t e n p e r a t w e  a t  least  50°C above the 

maxixam i n p e g n a t i o n  t m p e r a t u m  i s  a t ta insd .  

pumping should  b e  continued at this t e n p e r a t w e  till 

s a t i s f i e d  tha t  a l l  adsorbed m a t s r i a l  has been ranoved. 

5.9.3 If tnere  a r e  ind ica t ions  t h a t  there-is a large amount 

. 

5.9.2 

of condensables t o  b e  rmove2, it is o f t e n  advisable  

t o  i s o l a t e  the hot impegnator ,  b a c k f i l l  it with argon, 

t h e n  slowly pc27 t h e  h o t  argon/vepor nix Thich ~111 pass 

through t h e  s p t s  qci:e readi ly .  

Then t h e  impragnator has been ?=ped hot  till a 5.905 
s a t i s f a c t o r y  vacuum can be  obtainsd, po*mr to the 

impregs to r ,  hea t e r  can be c u t  off and the inpregnator  

permitted t o  cool t o  room- temperature while punping. 
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6-0 Targ:st  a d  f o i l  transfer and zeasurenent. 

6.1 Tiith iEpFegnstor load on a c l e a n  surface, separate 

it a s  to h s t i m t i o n ,  i f  necessaq .  

S b t %  reydzrizs f u r t h s r  processing or scanning can be 6.1.1 

bagged and tyanaferred t o  the appropriate  box. 

6.1-2 - Targets ' r e = _ u l r i n g  only neasurment should be bazged and 

transf'erzsd either t o  storage or the measureaent drgbox. 

.. 

. .  

I '  
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6.2 Prc;ceZ.iL-s i n  rr.3asrtmezent drybox. 

6.2.1 

6.2.2 

6.2.3 

?:'em up and ca l ibrate  neasurenent equipment. 

Ar.-axe tapgets  so they can be  i d e n t i f i e d  by t h e i r  position. 

i(:ake r;fiateve,- zieasu-snents are appropriate t o  the targets  

and record the valugs obtained, 

;'the2 measurmen5s conplete, trar-sfer the  t a r g e t s  i n  order 

to nr.bspse holders and record these  i d e n t i f y i n g  numbers 

with the  a2propriate radiation measurenent. 

Sto re  a l l  meaawed targgts i n  d e s i c c a t e d  vents lated  

s tor ege . 

6.2.4. 

6.2.5 

.. 



6.3.1 + 

Prior to shipzeent, transfer targets ba& t o  

*# ll.easur,e 8s p e r  6.2*1, 6.2.2, 6.2.3 and 6,2.4 making the 

f i n a l  i d e n t i f y i n s  n m b e r  the U.S.R.C.  pemanent number. 



6.4 T r a n s r e r  n r b e r a d  holders t o  a Jar o r  similar 

cor , ta iner  o f  r D z x 9 F i z t e  * -  s i z e  end i n c l u d e  packing t o  

el iminets  r z t t l e  and bagged d e s i c c a n t  f o r  m o i s t u r e  rernoval. 

6.4.1 . 2ipe o a 2 s i d e  of container with net  viipers t o  remve any 

rerr;.ov23le activity, label properly, and take a swipe of' . 

t h e  surfsc2 -;hfcfi i s  to be measarad and approved by 

Health Physics prior t o  shlpnent. 

. .  



6.5 
6.5.1 

6.S.1.1 

6.5.2 

6.5.3 

6.504 

6.5.5 

6.5.6 

6 . 5  7 

Sheet s tock  nay be 'processed as follovrs. 

Bg a?plyir,g ths a c t i v e  s i d e  of  a f o i l  sheet  t o  a phosphm 

coated g l a s t . l c  shest ,  an ou t l ine  of the a c t i v i t y  

di s5ri 'cution can bo, o5talnede 

X t r ac ing  of this d i s t r i b u t i o n  can be made and f i l e d .  

A t  t h i s  t 3 s e  a n*mber  is appl ied t o  the shee t  which 

f o l l o n s  it till ul t imate  disposal. 

Sheet s tock  is s tored  i n  numbered des icca ted  Containers 

i n  such a way 

e s t  ima t ed. 

tkiat its expec ted  output can be e a s i l y  

Shset s tock  i s  usua l lg  reduced t o  smaller s tan6ard 

dimensions p r i o r  t o  meas-axnent and shipment. 

Squeys azZ ?ec tansJ l a r  p i eces  can be c u t  to dixension 

i n  a drybox FroviBed z i th  a prec i s ion  sk;sero 

Circuler  pieces aye usually punched us ing  s taadard 

punches i n  a drgbox. 

Pieces c u t  t o  desired dimensions a r e  bagged and t r a n s f e r r e d  

t o  the  measureDent box then handled under s e c t i o n  6.2 t o  6.4. 
Excess sheet i s  returned 

desiccated conta iner  f o r  

to i t s  o r i g i n a l  nunbered 

storage,  

? 

. .  -. 



6.6 

6.6.1 

6.6.2 

0 

? *  
c . 

A l l  scrap r e j e c t s  and any o the r  t r i t i a t e d  m a t e r i a l  n o t  

s u i t a b l e  for s a l e  17111 be transferred to a l a b e l e d  

conseineyo 

. This c o n t e h e r  ~ 5 1 1  p e r i o d i c a l l y  be s s a l a d  up, wiped 

dovin, transf e r r &  to another sea lab le  container,  sealed, 

wiped, and l a b e l e d  as  t o  content, 

The outer container will be swiped azd the swfpe counted 

and approved by Health Physics p r i o r  t o  shipment. 



7.0 

? e 1  

T r i t i u m  r s c e i p t ,  

T r i t i u r !  csn bs 
. .  

t r a n s f e r r e d  e i t h e r  as gas i n  a t r a n s f e r  

cy l inder  or a s  a soli& i n  t h e  form o f  U - m a n i u a  t r i t i d e  

i n s i d e  a trar,sfa: pct. 

7.1.1 Reizove t h e  p r o t e c t l v e  ou te r  s e a l  over the connector 

on t h e  t ransfe? pot or  cy l inde r  and connect it onto the 

sys terno 

7,102 ?Lake su-ne t h t  valves on the t r a n s f e r  con ta ine r  a r e  shut 

f L r m 1 3 ,  t hen  p i ~ q  t h e  l i n e s  t o  the connector, un t i l  all 

air remove do 

If t h e  trltilz.r! i s  t r a n s f e r r e d  as a gas, i s o l a t e  the 

manometer a rea  behind 

ve lve  OP- the  tFansfer  cyl i r ,der  a . d  detsrmine the  

presscFe 2cross the I b l e  s r s t e 0  

Since the vol-m.es involved are h o r m ,  it is a simple 

mat te r  to c a l c u l a t e  t he  volume of gas inTolvedo 

double velves, then open the 

7.2m1 

Y 
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After obta in ing  t h a  in i t ia l  rough es t ima te  of t h e  gas 

v o l m e  involvee,  t h e  gas i s  exposed t o  a cold  uranlum 
1.3 ! 

- 

p3t t o  pick up tritiu~.' 

7.3.1 

703.2 

7.3.5 

The uraiua pot ~4.11 p r e f e x i b l g  be empty i n i t i a l l y  t o  

simplify c a l c u l a t i o n s  on pick up. 

Pick up will be continued till no f u r t h e r  tritium w i l l  

absorb, then the manometer area and u r a n i m  pot can be 

i so l a t ed  from t h e  t r a n s f e r  cylinder.  

If no obseFvable pick up occurs i n  t h e  smzl le r  volum 

w i t h i n  a t e n  minute i n t e n a l ,  and if the vola.-tes involved 

a r e  small enough, the " iner t s"  can be pumpedo 

With the " i n e r t s n  o u t  of t h s  way, p i c k  up ni l1  usual ly  

rasuae on exTosir,g ths g z s  r e s e i n i n g  i n  t h e  t r a n s f e r  

cy l inder  t o  t h e  urardua pot, 

Continue absoTption till a l l  tritim i s  on t h e  uranium 

pot ,  The " i n e r t s "  reaaining i n  t h e  t r a n s f e r  cy l inder  

can be pumpedo 

.. 
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7.4 Tilth tritIu.2 cn t h e  uranium pot, e i t h e r  due t o  absorpt ion 

a s  discussad i ~ .  7.3 or due t o  transfer  of the loaded 

Lnaniurn po t ,  it I s  necessary to obta in  an inventory. 

7.6.1 If t h e  uraniur;! pot bas  been t rasnfer red ,  a v e n t i l a t e d  

heater u n i t ,  s i m i l a r  t3 those on t h e  f ixed  pots and 

connected t o  t h e  t r i t im scnabber t r a i n  must be i n s t a l l ed .  

7 - 4 2  B7 ‘neatipa the  uraniun pot and generat ing trltl& i n t o  the 

i s o l a t e d  mznonet3r area i n  measurable increments, then 

absorbing t h e  tritium onto another  uranium pot ,  it is 

possible t o  t r a n s f e r  all t he  t r i t l u n  and a t  the same ths 

obta in  an  inventozy. 

7.4.3 The volume of tritiux obtained by thLs physical i n v e n t 0 7  

m u s t  be r eco rd2d  a22 reconci led  with t h e  quaz t i t y  of 

tritium chargede 
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8.0 

8.1 

GeneFal c?2=lsticz Files .  

Di sposa5 le  gloves shculd be worn at a11 times. 

should 

psrfc=latecl or if' remmal is necessary, 

These 

be tvashe9 per iod ica l ly  and disposed of if 

- 



1 I 

i d . . 

Damp ;;.ipe?s sha l l  be used p e r i o d i c a l l y  on all 

ap3as and disposed of as a c t i v e  waste. 

i '  
9.2 I 

i 

-- 

worNn8 

. 

Y 



. 8.3 

I ! . 

Khenwer a c t i v e  material is handled o r  stored, the 

c o n t z l n e r  shal l  be l a b e l e d  with the bast estiuate 

of c w r e n t  tritium content. 



c . 

10.2 .Try t o  l o c a l i z e  the trouble, Close valves and watch 

pres sure bui l d u ? ~  Any sect ion that shovs no ~ e a s u r a b l e  

pressw3 buildup on a thermocouple gauge within 5 minutes 
shoule not cause aqy trouble. 



. . 

1°*3 f If no s e c t i o n  shoss a marked increase in pressure, 

opera t ion  c f  t k e  pm?s bacoines suspect. 

of t h e  vcrious y z q s ,  it  is usually possible to determine 

By isolation 
. 

whether) thr j -  a r e  opsreting. 

- .  .. 
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10.4 

. 
Concentrate i n i t t a l  efforts on getting the  Ion gauge or. 

sca le  In t he  v o l m e  closest  t o  t he  pmps. 

is done, it i s  usually poss ib le  t o  locate t he  trouble 

arsa f a l r l z  Teaidly  by judicious manipulation 

Once this 

of t h e .  valves.  

.. 



/ 

i .  
I 

- . 

13*5 ! ';:'hen the  troublescse sect ion has bean located, i t  i s  

. n e c e s s a q  to characterize the trouble.  I s o l a t e  +,he. 
I 

sect ion an3 v.-;-atc:? pressrt-e r i s e .  

10,5.1 pi steady r i se  y:Zth no si= o f  l e v e l i n g  probably indicates  

gas entry, whtle  a rise that l e v e l s  off i s  usual ly  dU8 a 

- .  to con6ensables. 

10,s. 2 Xanipulate any valves i n  an atterqt t o  see bellows leaks  

etc.  and recheck t h t  valves  and f langes are f i r n l y  sealed. 

10.5.3 If pressure buildap Indicates t h e  p o s s i b i l i t y  of crud or 

condensables, heat the s e c t i o n  wlth a hot  air gun, torch, 

or e l e c t r i c  heater. A sharp increase  i n  pressure is  

probably conf irmatlon tf cmdo 

. 



.I 
e _. 

-i 
I 

i 
I 

If presezce of crud i s  confirmed, oaen the  sec t ion  

t o  the p n ? s  and heat as hot as Joints ,  s e a l s  ar.d 

conponents ca2 stazzd -chile pmplr,g, If a t  a l l  

possible, do an argon or even an a i r  purge to 

blow crud fron the areao 



i .  
I If, a f t e y  t h e  r e a o v a l  of crud, there is still a pressure 
I 
i I 

bttileup, this is probably due to gas. I so late  section 

with a g x g e  i s e l u d e d  and record rate of pressure rise. 

Once tfiis i s  dete-Tined, spray the various joints and 

connections ~ 9 t h  w a t e r  or acetone and watch for changes 

i n  ra%e of pressure r i s e o  Any chhnge 1s probably an 

indication of t h s  leak location. 



- 

I 8 

e . 
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10.8 idhen a leak has been located as above, and it is not 

i n  a l c c a t i o n  Tihere tightening i s  the obvious solution,  

take black vecui:x putSy and apply o v e r  the ent ire  ' 

sus?ect a:ea. '.';he.? t h e  l eak i s  sealed, remove the  

putty p i e c e  5y p:ece starting a t  t h e  nost unl ike ly  

loca t ion  ar-d cont imiing -ti1 t b e  lea!: opens again. 

. 

A f t e r  pinpointing the  leak by this technique, the 

area should be ceref'ully cleaned, then sealed by 

whatever t e c h l q u e  seerns approprirte, preferably s i l v e r  

solderingo 



. I 

10.9 I f  the leak caznot be located 'i;.ith vacum put ty ,  

check t h e  s e s t i n g  of the valves. 

L I o s t  bs l lws  seal valves can have the  s t en  and 

be l loxs  a s s c , b l y  re=ovr,d and t h e  sea l ing  faces 

ex&.nir.ed, 

i n  t h e  e las tocer .  

re-grease t h e  

Take c a r e  thCY a l l  sxabs etc. t h a t  contsc t  t h e  in s ide  

of t he  va lve  go t o  zc t lve  d isposa l  im.!e6iately and 

that gloves  ape ckenzed often. 

Re-aesmSle ar?d close velves, tben check f o r  vacuum 

improver;, en t. 

l O o 9 o l  

There is often par t lcula  t e  mat te r  imbedded 

Clean t h e  s e a l  area, rep lace  o r  

seal ,  if it seems advisable. 

10.9.l.l 

10.9.2 

10.9.3 I f  n3 hp rovezen t ,  ssbstitution of bellows can e l h i n a t e  

p o s s i 3 i l i t y  o f  a bello::-s le&, 

10.9.4 If t h e  va lve  involved is a gate  o r  o t h e r  non-bellow 

type, 

a rea  cleaned and re-greased. 

Swabs etc, should be dispos  eB o f  a s  l O , ~ . ~ , l .  

It also can often be dfs-asoenbled and t h e  seal 

lO.g.4.l 

10.9.5 If the valve  involved i s  proven t o  be t h e  source of the 

leak, axd if It is impossible t o  e l imina te  t h e  leak by 

any r e p a i r s ,  t he  valve must be replaced i n  its ent i re ty .  

.. 



. b - .  

10.9.5.1 3 t r  em e C B F ~  r u s t  be taken dwlng this operation. 

If it is nsczssarj to heat ths valve area t o  renove or 

dis-~ssezble it, zaks  S L ? ~  v e n t i l a t i c n  is adequate to 



I 

I 

10.11 : Ir: much of  t h i s  Is& t e s t ing ,  comsn sense is t he  
1 

ncst l i k 2 l y  to i ~ ~ c l v e . t h c s e  valves,  flanges or 

of f l a r s 2  cclts, s t e x  s e a l s  etc.  o f ten  works won2ers. 

1 

.. 
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A??Z?DIX A 1' 

? 

Description 

1" bellows s e a l ,  brass 
4" gate valve,  aluminm.., vcs 1 ; ~  

6,738 1" bellows s e a l ,  brass .  

9, 10 1/6" bel lons  seal T U 0  S,.S.(Eloke) 

11,12 

139 149 15 
16 
17 

1/2r-" bellons seal Nupro brass 

lh'' bellows seal TY&0 S,S,(Eoke) 

1/4" sold'ered d i a p h r a s  SS Hoke 

l/&" bellows see1 TY&O S,S, 

18 114" soldered diaphragm SS Hoke 4" 
1/6" belht7S s e a l  T Y Q O  S.S. 

1" bellows s 5 a l  brass 

5/8" be l loas  s e a l  brass 

1A" b e l l o c s  sea l  TY&O S.8, 

Metal diephragm P.R.V. 

5/8" bellows seal S,S. 

14" Hoke b e l l  valves 

Line 

d o t s  w l t h  a m i f i i m u n  dimeter five times l ine  width. 

cor!ectlons on schematic are indzcated by 

I 



8.4 

. 

Hhcnaver h Velve iS t o  

more than 10 cc o f  any 

be opened that w i l l  permit 

gss to be pumpeb, the va lve  

f i : i s t  be o??er-,sd slowly enough 

* purr,ps and scruSber t r a i n  a r e  

that the capacity 

not exceeded. 

of the 

. 
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I ) 
I 

4 . 
i .  
I 

9.0 : Tritim gas har31in3 rules, 
I 9.1 !*!hexvcr tritim gas is generated, trno valves in 

series nus+, b e  c l o s e d  on each connection t o  the 

systm. 

. 



/ * 1 . b 

Khen, in the  course of har.dliw tritium gas, i t  becomes 

advantageous to ope3 one of t he  s e r i e s  valves, this 

i *  
I 

9.3 
i . 

openir?g m u s t  be delayed as long as possible. 

. u n a n i d a 5 1 e  r i n i n m  m o u n t  of  tritium shall be 

Only the 

permitted. to l i e  against a sLngle valve. 



9.4 

I 
i 

I 

, Kheneve? it i s  n5cessary to purr,;, "ifiarts" from apeas 
i where t r i t i m  can be pyessnt,  p e r t i c u l a r l y  ln the 

manoseter area, do everything p o s s i b l e  t o  ensure 

complete strig2ing of trit1u.m onto uranium, 

only  tho, szal les t  volume that can conceivably be of use. 

Pump 
. 

- .  

. 



9.5 

! I 
i 

i 
I 
I Under no 

- if it is 

b 
c 

b . 

circuzstances,  pmp oneof the  uranium 

above r o o a  teziperatupe. 

pot s  



’ 9.6 

. 

f Kee;, a c o a 7 l e t e  record of a l l  presswes and volmes  

- involved in the l c g  book. 
I 



/ 
I r: 

. 

9.7 ! Khenever it is nzcessav  t o  heat one of the uranium pots  
' 

used t o  hold  tritfun, an air sweep must be *led over  it 

and through the scrubbsr train. 

continue till  t h e  p o t  is cooled t o  room temperature, 

T h i s  sxeep should 

. 

P 
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I 
I 

i 
I 

. 

Leak D e t e c t i o s  

Khenever the system, O F  a,?g part  o f  it does not  

pump donn as vel1 as e q e c t s d ,  the cause must be 

detezzlned and e l h Z n a t e d .  There a m  several  

potentzal  caJses. 

i 
. 

l O . O * l .  

100 0.2 

m i h e  systeia pmps  are inopsrative, 

Valves, flanges OT f l t t h g s  are not Closed or sealed 

properlyo 

Crud o r  adsorbed m a t e ~ l a l s  on the system walls, e t G  10.0.3 

l O . O . 4  A l eako 

. 

. 

. _. . 
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The systey consists of t b s e  modules a t tended  by one operator. 

The proced-Jre 3s f o r  one module. 

is used on each niodi215. 

on a l l  t h r e e  modules 15th each module progressively f u r t h e r  along 

In operat ion,  the  saqe procedure 

The opersrtion is ca r r i ed  o u t  Simultaneously 

i n  t h e  precess. 

1.0 

1.1 

102 
,i 

1.3 

1.4 

1.5 

106 

F i l l  ane see1  E3 ac t iva t ed  tubes. 

Open BTA (Eazk t o  k l r )  valve  on the manifold, This is 

connected t o  a tritiu.? scrubF3er which draws a i r  through 

the  nan:fold and scrubs it while t he  f i l l e d  tubes are 

being rmoved and a new charge connecter2 t o  t h e  systen. 

(See if1 and #2 of Appendix#L) 

Remove one tube  f r o m  manifold, cu t  a t  s e a l  point, place  

s tub  ir? tube stub flush c8n (see #3 kapendix bl) and 

f i l l e d  tube i n  the tube c a r r i e r .  Replace with a tube 

. t o  b e  f i r lee .  
tinti1 a11 positiom on the maclfold have been changed. 

Close BTA valve. 

Push stsrrt buttan. 

Continue removing and rep lac ing  tubes 

Observe vacuum gauging t o  determine if t h e r e  are any 

leaks. 

the pump & o m  rate. 

Observe ion pump p r e s s ~ ~ e .  

can d e t e c t  leaks  by t h e  ult imate ion pump pressure (see #4 
Appendix'#l). 

An c q e r i e n c e d  operator can detec t  most leaks by 

Again an experienced operator 



1.902 

1010 

1011 

1 0 3 . 1 0 1  

101102 

4 

Repair an3 leeks detec ted  and r e tu rn  t o  1.3. 

Check the triticm hood monitor for ind ica t ions  o f  leakage 

I f  there  I s  a r e l e a s e  r a t e  g rea t e r  than l e v e l  A 

(zee #; A p e n d i r ,  #1), press  s e a l  start  button, then p u l l  

back s t a r t  btltton. 

t h e  rcanifold t o  be pumpsd. Locate and r e p a i r  leak,  then 

Allow t h e  trltium t o  all p u l l  back and 

re turn  t o  1.3. 

I f  t h e  r e l e a s e  r a t e  is g r e a t e r  than l eve l  B (see #S Appendix 

#I), b u t  l e s s  than l e v e l  A, put the t r a v e l  probe on ths 

monitor and determine t h e  poin t  of leakage. 

tritim back p u p  and r e p a i r  

If the r e l e a s e  rate is less tk&n l eve l  B (see 45 Appendix 

#l), put t h e  t r a v e l  probe on the  monitor and 

point  of leakage. 

o2eration but r e p a i r  t h e  leak befol-e t h e  s t a r t  of t h e  

pu l l  the 

as i n  1.~.1. 

determine the 

Cont ime  with t h e  f i l l i n g  and s e a l i r g  

next cycleo 

Adjust t 5 e  t r i t i u n  pressure  by cracking t h e  valve on t h e  

tritium r e s e r v o i r  u n t i l  the required f i l l i n g  p res su re  is. 

at ta ined,  

Seal. tubes. 

Press s e a l  s t a r t  button. 

Position t h e  IR lamps so t h a t  they focus on the I€? absorbing 

band on t h e  fb st tube on t h e  mardfold, 



0 
. 

. . l . l L 3  Act iva te  l a m p  as per #6 Agpendix #l. 

- 1.11.b Repeat 1.11.2 and 1011.3 until a l l  the  tubes on the 

manifold are ssaledo 

1.12 Puzh ? u l l  back s ta r t  button. 

1.13 Obsez-ve ion p*mp presskneo 

pressure . (s$e & Appendix #l), open BTA valve  an6 repeat cycle,, 

Yhen I t  has reacbed i t s  ultimate 

. 



2.0 

2.1 

2.2 

2*3 

2*4 

2.5 

2.6 

2 *7  

2.10 

2*11 

4 i 

Safety i n  operation of t h e  H3 fill systan. 

Tritim hood aonitop i s  t o  be used a t  a l l  times. 

Operatiom of the sgstgn is t o  b e  car r ied  out  under 

subdued 

be used as a guide i n  t h e  operation. 

The operator is t o  Piear rubber or p l a s t i c  gloves a t  a l l  times. 

A l l  leakir-g or reject tubes a r e  t o  be lmnediately c r b p e d  

i n t o  appropriate l e n g t h  of copper tubing, d ip  so laered  and 

l i g h t  i n  order t h a t  t h e ' t u b e  luminosity may 

1 eb e l  ed, 

A l l  re leases  of tritium gas a r e  t o  be reported t o  Health 

Physics not l a t e r  tktar! ths  end of the s W t .  

The nm3er  of leaking 

t o  be reported t o  Hsalth Physics, 

Closet! c a r r i e r s  a r e  to be use6 for t he  t r a n s f e r  of tubes 

bet  v: e en work a r  eas 

A l l  rules reg2rCir.g l a b e l i n g  aRd safe handling o f  gaseous 

radioisotopes are  t o  be s t r i c t l y  achered t o  a t  all t i~ces .  

Any mforeseen  event OF s l t u a t i o n  tha t  could a f f e c t  t h e  

safet j  of the operator ,  or cause re lease  of tritium gas 

should' be immediately repor ted  t o  t h e  supef .~Isor .  

tubes encour-tered in the shift 5s 

The operator must never leave t h e  immediate area when any 

module is i n  t h e  f l l l  or s e a l  s tage  of' the operat ion.  

T r i t i u m  In the  gaseous form 1 s - n e v e r  t o  be left i n  any 

sec t ion  of t h e  systen during non-operating periods. 

. 
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) I -  
. e  . 

A P T r n I X  I 1  

1) A l l  copper oxide r e a c t o r s  to be 350OC to 45oOC.  

2 )  A i r  flex through manifold scrmbber t o  be 2 Lpm, 

3) A i r  fiotv throusir tube stub f lush  c m  to 2 'Lpm during- operating 

period and 1 Lpn i n  non-cperating periods. 

4) The ultirrgte i o n  pm? pressure varies  considerably depending 

on w h a t  has taken place over  the previous few days, and also 

on weather conditions.  

current ultimate pressure i s  8t that  time. 

The operator must know what the 

5 )  Action l e v e l s  on R3 re lease  t o  fill hood. 

L e v e l  A = 40 u c / d  

6)  Sealing condit iom IR l a ~ p s  

Voltage 60 v o l t s  

Time - 0 .  30 seconds 

. 
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1.0.0.0 

1010000 

l o l o 0 . L  

1 m l m O . 2  

1m2.0.0 

Safety procedcres. 

Brcksr; l i g h t  sowces .  . 

ImieZ ia t e ly  tt2on datection of a broken, or suapectee 

broken, l i g h t  swrce ,  ths buildir-g evacuation alarm shall 

be actuated and a l l  personnel shal l  l eave  the buildingo . 

Xo one shall re-enter the bui ld irg  unt i l  approval iS 
. .  

given by Esalth Physics. 

Sroken skfn injury. 

Health P h ~ s f c s  shall b e  not i f ied  o f  a l l  cases  of in3urg 

involv ins  broken skin, Health Physics shell determine . 

whether the in jury involves radic l  so tope  c o n t a i n a t i o n  

and, i f  so, make appropriate recomendations. 

, 

. 



. 
2.0,o.o 

2.1.0*0 

2.2.000 

2.3.000 

2.4.0.0 

2 . ~ . 1 . 0  

2 . ~ . 2 . 0  

2.5.0.0 

e 

Assexbly procedures,  

Vovezent of rad io iso tope  a c t i v a t e d  lisht sources. 

All l i g h t  soilrcss not assernbled i n t o  t h e i r  designated 

l i g h t  d i f f u s e r  shall be moved only in conta iners  which 

have been approved by the  Real th  P h y s i c i s t  f o r  t h a t  purpose,' 

Storagg of l i g h t  sources. 

All l i g h t  sourcss ,  whether In assznblies o r  not, will be 

stored only in continuously monitored s to rage  FMch has 

been approved by t he  Health Physicis t .  

Assexbly o?erst4 ons with unpotted l i g h t  sources. 

A l l  assembly operatior,s involving lidt sources that  are not  

imbedded in t h e i r  designated l i g h t  d i f f u s e r  ti'lll be-per fomed 

. 

only on vror!! t s b l e s  approved by the Hea l th  Physicis t .  

Test o f  completed units. 

A l l  cozple ted  units \?ill be surveyed f o r  sur fece  contamination 

p r i o r  t o  resloval from t he  assmbly area. 

t h e  area,  except as authorized by FIIsalth Ph7aics i f  t h e  

s u r f a c e  conten ina t ion  survey is found t o  be equal o r  above 

No u n i t  s h a l l  leave 

0.00s microcuries.  

Each completed uni t  will be leak t e s t e d  by a procedure which 

has been approved by the Heal th  P h y s i c i s t  as meeting the 

requirements o f  appl icable  A,3:,C. l i c e n s e  requirements. 

Storage o f  completed uni ts .  

Coclpleted u n i t s  s h a l l  be placed i n  a continuously monitored 

s t o r a a e  area which has besn  approved by the 3 e a l t h  Phys ic i s t  

whenever they  a r e  not requi red  for shipping o r  other  

d e s i G a t e d  purpose, 

4 
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